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ACTION MEMORANDUM FOR THE USAID/MOROCCO DIRECTOR

DATE : August 19,1988 A
" ASQM

FROM: Kenneth G. Schofield, Supervisory Program Officer
SUBJECT: Supplenental Irrigation Project (608-0197)
PROBLEM:

Your approval is requested for the Project Paper and the Project Authorization
for the Supplemental Irrigation Project (608-0197).

DISCUSSION:

USAID's agricultural strategy ac described in the FY 1988 Country Development
Strategy Statement (CDSS), focuses on the large, backward, rainfed sector.
The strategy aims to increase food supplies and small-farmer incomes through
training agricultural scientists, funding egricultural research, improving
public policy, anc veloping institutions to carry out these activities.
Project funding for the construction of smell damy to be used for supplemental
irrigation in these sime disadvantaged rainfed areas adds an important
dimension to the overall rainfed agricultural strategy. Risk of drought will
be reduced, cropping possibilities will be increased, labor use will be
intensified, and crop production increased. Moreover, the supplemental
irrigation technology will be enhanced by USAID funded research at the Settat

Aridoculture Center.

Project design preparations began in early 1988. USAID prepared and submitted
the Project Identification Document (PID)} fo. AID/W approvel in May 1988.
AID/W spproved the PID in May 1988 in State 181075. A.I.D. Delegation of
Authority 654 permits you to authorize this project in the field. While no
serious issues were reised during the AID/W PID review, the PID approval cable
raised a number of important concerns which are addressed in Section I. of the

project paper.

On August 15, 1988 the Mission Review Committee reviewed and recommended
approval of the Supplemental Irrigation Project with minor revisions. The
final, revised document is attached.

The goal of the project is to increase farm incomes and the overall standard
of living among rural households in the semi-arid regions of the country.
This will be achieved by strengthening the GOM's process for selecting,
designing, implementing, and managing supplemental irrigation systems. These
systems consist of a small dam, associated up-stream watershed protection
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works, and down-stream supplementsl irrigation installations. The project has
8 life of project AID funding level of $15.0 million and a PACD of September
30,1993. The project will finance a series of interrelated activities, all
aimed at establishing viable supplemental irrigation systems in Morocco's
reinfed agricultural sector. The activities are designed to complement, and
not replace, the GOM's own efforts and to lead to supplemental irrigation
systems that will be worthy of being replicated. Project ectivities can be
broadly categorized into three areas: 1) the selection and design of "iable
supplemental irrigation systems, 2) the construction of such systems, and 3)
the operation, maintenance and monitoring of such systems.

A Congressional Notification for this project was forwarded to Congress on
August 10, 1988 and is expected to expire on August 25, 1988. The Project
Agreement will not be signed until the Mission receives notificetion that the

waiting period has expired.

RECOMMENDATION:

Thet, according to the authority granted to you in AID Delegation of Authority
654, you sign the Project Paper Data Sheet and the attached Project
Authorization, thereby approving the Supplemental Irrigation Project with a
life-of-project funding of $ 15.0 million and a PACD of September 30, 1993.

APPROV {& A’) {-tiud"“fte &éhf’ﬁ fg{DISAPPROVED
Charlezg—B Johnson
Direct

Clearances:

ACONT:PCallen g’g /
RLA:KTurner
PROG:XSchofield
ADO:REhrich
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PROJECT AUTHORIZATION

Name of Country: MOROCCO
Name of Project: SUPPLEMENTAL IRRIGATION
Number ¢f Project: 608-0197

1. Pursuant to Section 53] of the Foreign Assistance Act of 1961, as amended,
I hereby arthorize the Supplemental Irrigation Project for Morocco (the
“Cocperating Country”) involving planned incremental obligations of not to
exceed $15,000,000 in grant funds over a five year period from the date of
authorization, subject to the availability of funds in accordance with the
A.1.D. OYB/allotment process, to help in financing foreign exchange and
local currency costs for the project. The planned life of project is five
years and one month from the date of initial obligation.

2. The project will improve the Grantee's process for selecting and designing
irrigation systems, consisting of & small dam, associated watershed
proiection works and downstream water distribution systems necessary to
provide supplemental irrigation; fund coastruction of approximately ten
such systems in the dryland agricultural zone referred to as the "Settat
command area"; transfer supplemental irrigation technology to farmer
beneficiaries and; improve management and maintenance of supplemental
irrigation systems by water user's associations.

3. The Project Agreement shall be subject to the following essential terms
and covenants and major conditions, together with such other terms and
conditions as AID may deem appropriate.

a. Source and Origin of Commodities, Nationality of Services

Commodities financed by AID with grant funds shall have their source and
origin in Morocco or in the United States except as AID may otherwise
agree in writing. Except for ocean shipping, the suppliers of commodities
or services financed by grant funds shall have Morocco or the United
States as their place of nationality, except as AID may otherwise agree in
writing.

Ocean shipping financed by AID under the project shall, except as AID may
otherwise agree in writing, be financed only on flag vessels of the United
States. The requirements of the Cargo Preference Act will be met with
respect to all commodities financed by AID that are transported on ocean

vessels.
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conditions Precedent and Covenants

The Project Agreement will contein the following conditions precedent:

Tirst Disbursement:

drior to the first disbursement under the Grant, or to the issuance by
\.1.D. of documentetion pursuant to which disbursement will be made, the
rantee will, except as the Parties may otherwise agree in writing,
furnish to A.I.D. in form and substance satisfactory to A.I1.D. &
statement of the names of the persons holding or acting in the office of
-he Grantee specified in the Project Agreement, and such other additional
-epresentatives as may be designated by the Grantee, together with &
specimen signature of each person specified in such a statement.

leimbursement for Feasibility Studies and Construction:
>)rior to the first disbursement under the Grant for this purpose, or to
:he issuance of documentation pursuant to which such disbursement will be

nade, the Parties will agree in writing {(except as Parties may otherwise
igree in writing) to:

content of the feasibility studies to be undertaken;
procedures for approving and executing feasibility studies;

procedures for site approval and supplemental irrigation system
construction; and

mechanisms for reimbursement.

;pecial Covenants

‘he Project Agreement will contain special covenants as follows:

;ost Recovery Plan:

‘he Grantee wil)l use its best efforts to develop a plan that requires
yeneficiaries of the Small Dam Program to pay a reasonable percentage, as
igreed to by the Parties, of the total costs of constructing the
.rrigation systems.

Jater Users' Associations:

The Grantee acknowledges the importance of beneficiary participation in
the operation and maintenance of supplemental irrigation systems to the
cont nued viability and success of the Small Dams Program. Accordingiy,
the Grantee will exert its best efforts to assist farmers who are
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beneficiaries under the project to create water userc' assaciations for
i)} the management of water distribution, ii) maintenance of the syster
and iii) the collection of fees or other mechanisms, such as labor
exchange, for accomplishing the required maintenance.

(3) Maintenance of Irrigation Systems:

In addition to the requirements stated in paragraph (2) above, the
Grantee agreec to take whatever other steps are necessary to ensure the!
the maintenance requirements for continued operation of the dams, and
associated upstream watershed protection and downstream distribution
works financed by the Grant are satisfied.

(d}) The following waiver to A.I.D. regulations is hereby approved:

1. A waiver of source/origin from A.1.D. Geographic Cnde 000 to Coce
93% in amount nct to exceed $30,000 to permit the purchase of one,

passenger motor vehicle.
%g d%(ﬂwt/% lrg.—

Charles W. oh son, Director
hvend 6 15%e
oust [, 17

Date [ /

Clearsances: P
ACONT:PCallen C
ADO:REhrich y
RLA:KTurner

PROG:KSchofield ggj
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ACTION MEMORANDUM FOR USAID/MOROCCO DIRECTOR
(SOURCE/ORIGIN WAIVER)

-

DATE: August 18, 88
sk,

FRONM: Kenneth Scho{ie]d. Acting Deputy Director
SUBJECT: Supplemental Irrigation Project No. 608-0197 Procurement

Source/Origin Waiver

PROBLEM

The implemertation of the Supplemental Irrigation System requires procurement
of a non-U.S. manufactured four-wheel drive passenger vehicle.

General information:

a) Cooperating Country: Morocco

b) Authorizing Document: ProaAg 608-0197

c) Project: Supplemental Irrigatior

d) Necure of Funding: Grant

e) Description of Commodity: Four-wheel drive passenger vehicle
f) Approximate Value: $30,000

g) Probable Source: Morocco

%) Probable Origin: Morocco

DISCUSSION

The project involves providing technical assistance to enhance the ability of
the Government of Morocco to analyze, select and develop potential
Supplemental Irrigation sites (SI) and the construction of ten SI systems, in
each case in the Settat Command area. The Settat Command Area is isolated and
the road conditions there are difficult.

The expatriate long-term advisor under the project will be responsible for
providing assistance &nd training to the ministries involved in implementing
the project in addition to visiting proposed SI sites to assist in site
analysis and development. He/she will also need to transport equipment which
will be used in the analyses at the site. Accordingly, it is proposed that a
four-wheel drive vehicle, assembled in Morocco from parts or subassembl:ies
shipped from England, would be purchased with project funds to enable the
long-term technical assistance advisor to travel to remote locations in the
Settat Command area to inspect SI sites and provide advice to GOM officials.
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Justification

Handbook 1B, Section 4C2d permits waiver of the requirement that motor
vehicles procured for AID financed project be manufactured in the United
States, in circumstances which include where there is a present or projected
lack of adequate service facilities and supply of spare parts for U.S.
manufactured vehicles.

For the Supplemental Irrigation Project, a four-wheel drive vehicle assemhled
in Morocco from parts or subassemblies shipped from England is justi:ried for
the following reasons:

1. The proposed vehicle will be used under the project by the long-tern
technical advisor for frequent travel to a remote area of Morocco. He or
she will need a relialle vehicle that can stand up to difficult road
conditions and which can be serviced and maintained locally so that
project implementation can proceed without undue deleay due. to the
unsvailability of a project vehicle. At the present time, the
representatives in Morocco of U.S. motor vehicle manufacturers do not
stock U.S. manufactured four-wheel drive vehicles or related spare parts;
therefore, even if a U.S. manufactured vehicle were imported from the
U.S., the lack of adequate spare parts or service personnel means that
proper maintenance of the vehicle would be difficult, if not impossible.

2. Four-wheel drive vehicles are assembled in Morocco from part- and
subassemblies shipped from England. For these vehicles, there are
available locally adeguate spare parts and servicing personnel tc service
and maintain the vehicles. The proposed vehicle is a sturdy one which
will be durable enough to stand up to the rough use it is expected to
receive and will have the type of specifications which will enable the
long-term technical assistance advisor to reach remote areas in the Settat

command area.

AUTHORITY

Under Delegation of Authority (DOA) No. 654, para 7(b), you have the authority
to waive the permissable geographic source/origin from A.I.D. Geographic Code
000 to Code 935 for the procurement of motor vehicles in amount not to exceed
$50,000 per transaction (exclusive of transportation costs).

RECOMMENDATION

That, in accordance with the authority granted to you in DOA No. 654, you, by
your signature below:

1. approve this waiver of permissable source/origin from Code 000 to Code
935 to permit the purchese of one four-wheel drive passenger vehicle in an
amount not to exceed $30,000 from countries included in Code 935; and
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2. certify that "exclusion of procurement from free world countries other
than the cooperating country and countries included in Code 941 would
seriously impede attainment of U.S. Foreign Policy objectives and
objectives of the Foreign Assistance Program".

R ", p :
. / . L ]
.P @A%‘;‘TW@ (98 b1sapprovED.

APPROVED

Clearances: .
CONT:PCallend®%
RLA:KTurner £/
ADO:REhrich in
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I. SUMMARY AND RECOMMENDATIONS

1.0 Summary of Project Background

Periodic drought and highly variable seasonal rainfall coupled with a
range of inappropriate public policies have contributed to a decline in per
capita production of cereals over the last decade. The GOM is addressing the
policy issues in a constructive way by liberating markets, adjusting prices,
and shifting investment to rainfed aress which have a comparative advantagc in

grain production.

Assuring sufficient water supplies is a much more difficult problem. The
problem can be addressed in part by developing drought resistant varieties and
cultivation practices which conserve water. Another promising avenue is
supplemental irrigation. Application of a: “ittle as 100 mm of water per year
at critical times during a plants growth c,cle can result in as much a&s a
four-fold increase in yields. Construction of small dams to provide
supplemental irrigation has been successfully carried out in various regions
of Morocco and promises to be an economicelly efficient means of supplying
water to small perimeters (200-400 hectares).

1.1 Summary of Project Rationale

USAID's overall strategy, concentrating on the rainfed sector, is to
increase food supplies and small-farmer incomes through training sgricultural
scientists, funding agricultural research, improving public policy, and
developing institutions to carry out these activities. Funding the
construction of smell dams for supplemental irrigation in these disadvantaged
rainfed areas adds an important dimension to the overall rainfed agricultural
strategy. Risk of drought will be reduced, cropping possibilities will be
increased, labor use will be intensified, and crop production increased.

The GOM, in response to the crisis in grain production, has stepped up
rural development efforts. Within that broad shift in strategy, small- and
medium-scale water resource development schemes make up an increasing share of
the GOM budget, rising from 1.6 percent of total investment in 1981-83 to 3.0
percent projected for the 1988-92 period. However, under the new IMF Stand-By
Agreement and its imperative to reduce the budget deficit, there would be no
conceivable way to expand smell dam construction using domestic resources.
External concessional assistance such as that proposed under this project is
the only means of increasing program size.

1.2 Summary of the Project Description

1.2.1 Project Goal, Purpose, and Outputs

- The goal of the proposed project is to increase farm incomes and the
overall standard of living among rural households in the semi-arid

regions of tne country.
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- The project purpose is to improve the selection, design,
implementation and management of spproximately 10 supplemental
irrigation systems, consisting of a small dam, associated up-stream
watershed protection measures, and the downstream works necessary to
provide supplemental irrigation, and improving the functioning of
these systems.

- Project Outputs

- Approximately 10 supplemental irrigation systems constructed.

- Upgraded skills of GOM staff at national and provincial
levels.

- Sound economic, technical, social and environmental criteris
established.

- Project designs completed based on site-specific analyses.

- A monitoring and evaluation system in place.

- Viable water user associations established.

- A water pricing and cost recovery system in place.

- Farmer bene!iciaries effectively trained in methods of
supplementary irrigation.

1.2.2 Nature and Scope of Project Activities

1) Site selection and system design

- Rapid Initial Assessment

Sites warranting further feasibility analysis will be selected,
based on their likely suitability for supplemental irrigation
systems, from the pool of approzimately 200 small dam sites
already identified in the Settat resion.

Feasibility Analyses

The small dam sites showing promise for supplemental irrigation
systems will be the object of more detailed feasibility studies.
Either on its own, or through contractors, the GOM will produce
hydrolorical, engineering, environmental, social and economic
feasibi1lity studies. Criteria for these studies are elaborated
in the body of the project paper.



2) Constructing Supplemental Irrigation Sites

Approximately 10 supplemental irrigation systems benefiting primarily
small farmers in the Settat command area will be constructed over the 1jfe
of the project.

3) Farmer Operation and Maintenance of Systems

Operating and maintaining the supplemental irrigation system will be
the resronsibility of farmers. The project will assist in organizing water
user's associations for this purpose.

4) Developing and Transferring Supplemental Irrigation Technology

Farmer beneficiaries will receive technical assistance so that they
may realize the highest level of benefits possible from the supplemental
irrigation opportunities offered by this project. A monitoring system at
the level of MARA-DER will assure that experience gained in the field
increases the knowledge base of the GOM agencies responsible for designing
future supplemental irrigation systems. The research component of this
project is designed to adapt and improve basic SI technology for Moroccan
conditions.

1.3 Summary of Project Inputs and Financial Plan

1.3.1 Project Inputs

1) Funding for construction of approximately 10 supplementary
irrigation systems at an average cost of $1.2 million per system
($12,000,000)

2) Long-term technical assistance ($400,000)

An agricultural economist will assist the MARA-DER for three years.

3) Short-term technical assistance ($360,000)

The project will provide five Moroccan experts consisting of an
Agricultural Economist, Irrigation Engineer, Agronomist/Soil Scientist,
Environmental Analyst and Social Scientist and up to 4 person-months (pm)
of expatriate assistance. These short-term Moroccan experts will advise
and train MARA-DER and their field units (DPA). Expatriate advisors in
disciplines to be identified will provide assistance to other units in the
Interministerial Committee as required.

4) Participant training ($120.000)

MS-level trainin, in applied economics for one to two MARA-DER
technicians will be financed. Additional short-term participant training
will be provided as needed.



5) Commodities ($100,000)

6) Funding for feasibility studies ($600,000)

7) Research on the technology of supplemental irrigation ($100,000)

8) Audits and Evaluations ($200,000)

1.3.2. Financial Plan

Summary of Financial Plan

{$'000)
Cost Category USAID GOM Farmer 1) Totsal
Beneficiaries

Technical Assistance 760 890 2) -- 1,650
Training 120 110 3) -~ 230
Commodities 100 30 4) -- 130
Feasibility Studies 600 350 5) -- 950
Dam Construction 12,000 2,300 1,000 6) 15,300
Research 100 -- -- 100
Audit & Evaluation 200 -- - 200
Contingency 1,120 320 1,440

Totals 15,000 4,000 1,000 20,000
NB: 1) Farmers benefiting from the Project.

2) Includes: 5 full-time equivalent counterparts, secretarial
services, and logistic support.

3) Salaries, and international airfare for training participants.

4) Surveying and other equipment necessary for rapid initial
assessments and feasibility studies carried out by GOM.

5) Includes all costs of feasibility studies carried out be GOM
employees.

6) Costs of on-farm water distribution systems.

1.4 Recommendations

The USAID Project Design Committee has determined that the proposed
activities are technically, administratively, and financially feasible and
recommends the approval of this Project Paper.



The ANPAC review of the PID reised several concerns, grouped as follows:
project purpose, criteria establishment, policy emphasis, measurement of
progress, environmental assessments, and resource allocation. These issues
have been dealt with in the Project Paper in the following way:

1) Project purpose: A rigorous process of project site selection is the
heart of the project and will-be transferred into the GOM's system
through technical assistance and demonstration of the process by
application to the construction of supplementsl irrigation systems. Cost
and engineering criteria are an integral part of the program. Economic,
social, end environmental criteria are much more rigorous under the
proposed site selection process than heretofore practiced by the GOM.

2) Criteria establishment: Criterias for site selection, in addition to
a8 cost/benefit analysis, environmental impact analysis, and meintenance
sustainability through farmer management, include & thorough analysis of
sociel factors affecting project feasibility. The potential of the
farmers to manage and meintain the system and apply irrigation water
efficiently will be considered during feasibility anslysis.

3) Policy emphasis: In addition to application of rigorous economic
efficiency and environmental impact standards, the project agreement
requires the GOM to make every feasible effort to apply a rational system
of water charges to improve the efficiency of water use.

4) Measurement of progress: The project will generate baseline
technical, social, economic, and environmental data through feasibilitv
studies. An internal monitoring system will develop the data for
analysis of implementation efficiency and impac- on beneficiaries.

5) Environmental impact assessment: An environmental impact assessment
will be produced for each supplemental irrigation system. The GOM will
be provided technical assistance to carrying out the analysis dictated by
the environmental criteries included in the project site selection process.

6) Resource allocaticn: The GOM and farmer beneficiaries will assume
over 25 percent of the total costs of the program. The GOM will finance
15 percent of each system built with USAID funding and supply 5
technicians and logistical support. Farmers will construct on-farm
irrigation works at the 10 SI sites valued at approximately $1 million.




I1. PROJECT BACKGROUND AND RATIONALE

2.0. Problem Statement

A number of factors have contributed to the decline in cereals production
and ballooning imports over the course of the past decade. Drought from
1981-1985 reduced average grain yields from a long-term average of 1.0 mt/ha
(1969-1980) to 0.8 mt/ha. An inappropriste pricing policy, an inefficient
marketing system owing to tight government regulation, a skewing of public
investment toward the large-scale irrigation subsector, ineffective technology
trarsfer mechanisms, and & lack of research to generate appropriate technology
for rainfed agriculture, also played a role.

The GOM is making strides towards correcting those problems which are
under its control. Price and marketing issues are being addressed as
concitions under the World Bank's Agricultural Structural Adjustment Loan
(ASAL II) and USAID's proposed Cereals Marketing Reform Project. A
reallocation of public investment in agriculture toward the rainfed sector,
first encouraged by USAID, is being supported under ASAL II and the PL 480,
Title I program. Generation of appropriate technology for rainfed
agricultural production systems is taking place under the USAID-financed
Dryland Applied Agricultural Research Project. Improved technology transfer
systems are being developed under a World Bank project and at the
USAID-financed Aridoculture Center in Settat.

The problem of insufficient water is being addressed in part through
improved water conservation practices (land preparation, rotation, fallowing)
and development of drought-resistant varieties for the bulk of farmland in the
250-450 mm rainfall zone. Significant progress has in fact been made on the
research front. New drought-resistant wheat and barley varieties have been
successfully tested and are ready for on-farm trials. A tilling machine
(sweep plow) has been tested which shows promise of conserving soil moisture
by reducing the disturbance of the soil and leaving a ground cover of crop
residue.

One of the most effective mesans for increasing crop yields in semi-arid
zones remains the provision of additional water during critical times of plant
growth. This so-called supplemental irrigation can also enhance considerably
the benefits obtainable by imprcved dry-land farming techniques and can allow
eipansion of those techniques into new, lower rainfall zones. It is thus not
surprising that Moroccan interest in supplemental irrigation is very high.

One of the most serious constraints to the further expansion of
supplemental irrigation in Morocco is a shortage of water sources in many
areas. Groundwater tables are falling in a number of regions (e,g , the Souss
Valley) and are seriously strained in others. In some grain producing areas
they are too deep to allow economic pumping for any uses besides satisfying
human and animel water needs. Only small amounts of land are located near
reliable water streams to allow diversion at critical times. 1In fact, most
Moroccan rivers are seasonal and cannot be relied on to provide water at the
time needed for supplemental irrigation.
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One promising approach to increasing water supply for supplemental
irrigation is the construction of small dams. If properly constructed and
appropriately located, such dams can slow down the water run-off, thus
increasing penetration of water into the groundwater table. This, in turn,
will increase the yield of wells from which water for supplemental irrigstiorx
can be drawn and generally raises the water table, thus reducing well
construction and pumping costs. In addition, such small dams can feed
directly into downstream gravity irrigation systems for supplemental
irrigation. The small dams constructed so far that provide water for
supplementsal irrigation vary from three to 25 meter: in height and store fronm
500,000 to 4,000,000 cubic meters of water, Irrigation command areas are
typically less than 400 has. Essentially, the dams collect runoff which is
stored throughout the cropping season and used to irrigate crops at critical
stages in plant development.

The technique of using small dams to provide water for supplemental
irrigation is not new in Morocco. In the southern regions it antidates the
protectorate. The revival of these techniques came in 1984, when an
Interministerial Committee, including the Ministry of Interior, the Ministry
of Agriculture and the Ministry of Public Works was formed to implement a
small dams program. Thirty-four dams have been constructed under this program
to date. Most of them serve several purposes including, drinking water for
humans and livestock and recharging ground water. Twenty-three include an
irrigation component. Over 3000 has. have thus come under full or
supplemental irrigation. The GOM's Small Dams Program is reviewed in detaijl
ir Annex B. Especially with respect to the actual coinstruction of dams, this
program represents & major achievement. However, a careful analysis by USAID
revealed that the potential use of small dams as water sources for
supplemental irrigation is not fully realized under the existing program.
This project is designed to address this problem and to assist the GOM in
making more effective use of its Small Dams Program.

2.1. Relationship to USAID's CDSS

Concentrating on the rainfed sector, USAID's strategy for increasing food
supply and incomes of small and medium producers is to 1) increase scientific
and technical manpower through programs of institutional technology transfer
(such as the project at the Agronomic Institute, 608-0160): 2) develop an
applied asgronomic research capacity in the most important dryland cereals
production area (eight provinces near Settat); and 3) improve pricing and
marketing policy through an increased policy analysis capability. The focus
on the large, backward, rainfed sector serves three purposes: 1) it addresses
the need for greater growth in domestic food production and reduced import
expenditures; 2) it addresses income distribution concerns, as the bulk of the
rural poor are dependent upon rainfed agriculture; and 3) it responds to the
nced for increased efficiency in food production which will permit relative
food prices to decline, benefiting the urban poor.

The USAID agricultural research program (Dryland Applied Agriculture
Research, 608-0130) has identified new farming practices which promise to
significantly increase food production and small-farmer incomes in dryland
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areas of the country. Research also shows that supplementa) water applied at
critiral stages of plant growth has a drametic effect on yields. Increases in
vields of three to four times over strictly rainfed conditions have beer
recorded. Furthermore, supplemental irrigation cen assure a minimal yield
even in years when rainfall is insufficient for any yield at all.
Supplementary water can be made available in several ways. Where development
of groundwater supplies is technically and ecouomically feasible, center-pivot
irrigation systems have been developed. Small dams appear feasible where
groundwater supplies are limited and where topographical and geological
conditions are conducive to tieir development. Investment in small-scale,
low-cost dams and irrigation wcrks will complement the rainfed strategy,
wherever technical and economic conditions so warrant, by reducing the risk of
drought, increasing the scope of possible cropping systems, increasing on-farm
employment through cultivation of labor-intensive crops such as vegetables,
and increasing average crop yields.

2.2. Relationship to the GOM's Development Plans

Five years of drought from 1981-1985 and the subsequent increase in wheat
imports from 42 kg per capita during 1971-74 to 87 kg per capita during
1981-87 has led the GOM to greatly step up efforts to promote wheat
production, rural development generally, and water resources development in
particular. Investments in dryland research, integrated rural development and
small-scale irrigation projects have received relatively higher budget
8llocations in the 1988-1992 plan than in previous years. Small- and
medium-scale water resources and supplemental irrigation development schemes,
including small dams, make up an increasingly important part of the budget.
The share in public investment of the latter type of irrigation development
increased from 1.6 percent in 1981-83 to 3.0 percent in the 1988-92 plan.

Major reasons for this shift in relative investment rates toward small,
rural-based projects include the GOM's growing concern with increasing the
productivity of small farm families that cultivate less than ten hectares
under reinfed conditions. This group accounts for about 80 percent of cereals
produced in Morocco. Moreover, lack of employment opportunities in rural
areas hes resulted in a migration to larger cities at rates which exceed the
capacity of city-based industry to absorb. Addressing rural unemployment and
insufficient food production at the same time, the GOM has mounted a program
that uses highly labor-intensive techniques to construct small, multi-purpose
dams, most of which include small (50-400 hectares) irrigation perimeters,
throughout the drier ecological zones.

This strategy is part of a broader shift in the focus of economic
development in Morocco to rural areas, which attempts to affect a better
spatial distribution of economic growth. Among the measures employed are: 1)
labor intensive infrastructure projects (rural roads, potable water, health
facilities, small-scale irrigation, and education facilities), 2)
decentralization of development activities, providing tax funds and
decision-making authority for rural development projects to local
organizations (villages, districts and provincial governments) and 3)
encouraging development of sma)l and medium private enterprise in rural areas.



The proposed project will also have & budgetary impact in line with GOM
and donor strategy. The contribution of the project to the national program
for constructing dams of this kind will result in additional dams constructed,
due to the nature of the budget sllocation process for this program. There
should be no substitution of assistance funds for ordinary GOM budget
resources in the case of this project. The reason for this is that the dam
construction program receives, unlike other programs, a deposit to an
off-budget account in the General Treasury at the beginning of the year. As
tranches of construction are completed, USAID funds will be directly deposited
to this account which is managed ty the Ministry of Interior. In this way,
the initial deposit for the existing national program will not be diminished
and dams financed by USAID will be in addition to those already planned for
the year.

Given the imperative to reduce the GOM budget deficit under a new IMF
Stand-By Agreement currently under negotiation, there would be no conceivable
means of increasing the current small dam construction program through
mobilization of domestic resources. External concessional assistance, such ac
that proposed under the Supplemental Irrigation project, is the ornly means of
increasing program size.
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ITI. DETAILED PROJECT DESCRIPTION

3.0 Project Goal and Purpose

3.0.1 The goal of the proposed project is to increase farm incomes and the
overall standard of living among rural households in the semi-arid regions of
the country. This goal will be achieved by strengthening the Government of
Morocco's (GOM) Small Dam's Program so that it becomes a more productive and

sustainable development tool.

3.0.2 The project purpose is to improve the selection, design,
implementation, and management of approximately 10 supplemental irrigation
systems. This purpose recognizes the need for incorporating into the present
program a more analytical and systematic approach to take into account the
unique economic, technical, social, and environmental factors that bring about

successful development interventions.

3.0.3 Project Qutputs

The project will produce two kinds of outputs. Most of the project
resources will be devoted to the construction of viable supplemental
irrigation systems in the Settat command area. However, to ensure that these
systems conform to the criteria usually employed by USAID, a limited amount of
TA and training will also be financed under this project. The institutional
support will strengthen the GOM program overall as well as the systems funded

under this project.

The project outputs are summarized as follows:

Infrastructure

- Approximately 10 supplementel irrigation systems constructed and
operational within the Settat command area, which includes the provinces of
Casablanca; El Jadide: Kelaa; Essaouira; Khouribga; Marrakech; Safi;
_Settat; and portions of Ben Slimane and Beni Mellal.

Institutional

- Upgraded skills of GOM staff at the National and Provincial levels
who are charged with developing small dams and irrigation systems. Staff
trained and fully capable of conducting substantive economic, technical,
social, and environmental analyses required for proper site selection and
project design.

- Soun- economic, technical, social and environmental criterisa
established, and appropriate water system sites selected based on these
criteria.

- Project designs completed based on site-specific analyses of
economic, technical, social, and environmental factors.
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- A monitoring and evaluation system in place and providing the
necessary information to technical staff and decision-makers for properly
designing and implementing supplemental irrigation projects.

- Viable water user s-sociations effectively managing and maintaining
community irrigation systems.

- A feasible water pricing end cost recovery system in place.

- Farmer beneficiaries effectively trained in managing and maintaining
irrigation systems and :n the technology of supplemental irrigation.

3.1 Nature and Scope of Project Activities

3.1.1 Quverview

The project consist:e of a series of interrelated activities all aimed at
establishing viable supplementsal irrigation systems in Morocco's rainfed
agricultural sector. The activities are designed to complement, and not
replace, the GOM's own efforts and to lead to supplemental irrigation systems
that will be worthy of being replicated.

It is possible to build supplemental irrigation systems in the Settat
region area that satisf{y the usual economic, social, environmental and
technical criteris USAID applies to projects it funds. The current GOM
program is not necessar.ly oriented along the same criteria, and there is no
assurance that all dams acceptable to the GOX would also be acceptable to
USAID and vice versa. The challenge of this project is to identify sites that
in each category meet the more stringent of either USAID's or the GOM's
criteria and are thus acceptable to both parties. Orly sites that satisfy
both sets of criteria will be considered for funding under this project.

Criteria which define a supplemental irrigation site acceptable to USAID
are presented below, in Section 3.1.2. Pre-construction interventions,
ranging from technical assistance to training to funding for feasibility
studies are planned under this project and are intended to assist the GOX in
identifying sites that meet these criteria (see section 4.0, below). It is
presumed that the GOM will only propose to USAID sites that are acceptable by
its own criterie. Therefore all sites funded under this project will satisfy
both the GOM's and USAID's criteria.

The second set of project interventions is concerned with the construction
of supplemental irrigation sites. Through a negotiated cost reimbursement
{NCR) mechanism, USAID will reimburse the GOM for part of the construction
costs of approximately 10 sites that meet USAID's criteria of technical,
economic, environmental and social feasibility and are located in the Settat

area.
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The third set of activities is directed at the farmers who are
beneficiaries of the supplemental irrigation systems funded under this
project. In order to make full use of the opportunities offered by the water
provided, farmers will have to be organized and trained in irrigation
technology. Finally, a monitoring system will be instituted that will
generate data for further improvements in site selection and system design,
and that will demonstrate the effectiveness of supplemental irrigation in
raising farm yields and incomes.

3.1.2 Site Selection and System Design

The current GOM site selection process consists of four broad stages.
First, potential sites are proposed by the local authorities to the
Interministerial Committee which then contracts out for technical feasibility
studies. Second, limited economic and social analyses are carried out at the
time final construction plans are being drawn up. Third, unless a site is
clearly unsuited for technical reasons, it is retained and may ultimately be
selected for development. Fourth, the final selection of the ten to fifteen
dams that make up the annual construction program from all the technically
feasible dams includes some political and distributional considerations along

with technical ones.

The current site selection process should be refined to better identify
systems with high potential for supplemental irrigation. Clearly, economir
analyses should be carried out before final decisions are made on site
construction. Otherwise, unsuitable sites may remain under consideration for
too long. Carrying out economic analyses at a time when all the expersive
engineering work has already been completed does not permit the econom.c data
to be full: utilized. Even if a site is unsuitable on economic grounds, it
may be too late to stop its construction by the time the final plans are drawn

up.

The current site selection process might also benefit from the
introduction of expanded social criteria. International experience suggests
that irrigation systems can give rise to a host of social problems which, if
unchecked, may jeopardize overall project success. For example, the
introduction of a new water source can upset traditional property rights and
result in social conflict. Likewise, the protection of the dam through
upstream conservation works may require controlling access to grazing land and
may cause social conflict. The introduction of a system into a tense social
environment may undermine farmer participation in system menagement and
maintenance. Experience in other countries has shown that poor management has
been the single greatest impediment to irrigation project success and that
management "will be more effective by reflecting local needs the closer that
management is kept to the user" (A.I.D Evaluation Report No. 8, August 1983).
Greater attention should be assigned to potential social ramifications. A
detailed discussion of social impacts is presented in Annex E.

More attention also needs to be given to environmental concerns in the
site selection process. In addition to controlling erosion and siltation,
environmental impacts such as water-borne diseases, increased degradation of
grazing lands from increased stocking rates, and water quality problems must
be taken into account. The environmental impact anelysis required for
disbursement of USAID funds for supplemental irrigetion sites is described in
Annex G.
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The project will institute a selection process, aimed at selecting from
the pool of small dam sites those that are best suited as sites for
supplemental irrigation systems and that are not only technically feasible,
but 8slso socially acceptable, environmentally sound, and economically
profitable. The process consists of two phases, a rapid initial sssessment
(RIA) and a detailed feasibility study phase. Each phase is intended to
support a specific decision, the RIA whether to fund feasibility studies for
specific sites, and the detailed feasibility study, whether to fund and
construct a site. The outline of this process is described belcw.

First Decision Point: Criteria for USAID l'unding of Feasibility Studies

From the pool of proposed sites (about 200 are currently identified within
the Settat command area), the Interministerial Committee (IC) will select
those that after a rapid initial assessment (RIA), show promise as
supplemental irrigation (SI) sites which meet USAID criteria. This initial
selection will necessarily be rough, based on rules of thumb, and is
essentially intended to avoid spending scarce human and financial resources on
analyzing sites that show little or no promise.

The GOM, with the assistance of the project-funded, long-term technical
advisor, will be responsible for carrying out (RIAs) of potential sites.
USAID will -onsider & site for further analysis only if it satisfies all of
the following criteria:

1. Feasible irrigation command area is greater than 200 hectares

The feasible command area is limited by a number of constraints.
At least two of these constraints cen be addressed at this point:
topography and water availability. First, the topographic
constraints which determine the maximum area to which water can
be diverted from the dam without any need for expensive 1lifting
systems or land leveling can usually be assessed quickly by
looking at & map. This gives a first estimate of the feasible
command area.

Second, an initial estimate of water availability can be obtained
by multiplying the watershed area by the annual rainfall and
multiplying this result by the runoff coefficient. If the runoff
coefficient is not known, an average of 10 percent may be
assumed. Dividing this estimate of annual water yield by 3500 m3
results in a second estimate of the maximum number of hectares
for which sufficient water would be gvailable for supplemental
irrigation. The coefficient (3500 m3) reflects the averaze amount
of water required to supplementally irrigate one hectare,
assuming an irrigation efficiency of around 50 percent.

The maximum feasible command area is the smsller of the above two
estimates.
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The justification for this criterion is based on the supplemental
irrigation emphasis of this project. This project is intended to
build small dam systems that can be substantially justified by
their supplemental irrigation benefits. Given the average
expected net benefit of supplemental irrigation per he and the
average expected construction costs (Annex D) it is unlikely that
supplemental irrigation systems based on small dams that irrigate
less than 200 has will be justified economically.

No obvious technical or environmental constraints

At this preliminary stage of project assessment, critical
technical and environmental considerations would include: the
general stability and suitability of the existing peology of the
impoundment site and immediate surrounding watershed area; the
topography of the impoundient ares and adjacent watershed areas:
type and conditicn of the soils within the impoundment, adjacent
watershed and downstream irrigated perimeter areas: water
quantity and quality of the proposed source of supply; and
assurance of state control of lands located within the
impoundment area and critical surrounding watershed areas.

If a dam appears technically feasible, an engineer will be able
to provide an educated guess as to the likely type and size of
the dam. Based on historical unit costs it is thus possible to
arrive at a first rough costL estimate. Similarly, initial
estimates of up-stream and down-stream costs can be calculated
and aggregated to a first estimate of systems costs (say "C").

Probable economic costs are less than probable economic benefits

The probable economic costs can be approximated by taking 60
percent of C, the financial costs. This approximation is based
on the assumption that about 1/2 of the total system costs are
wages paid to unskilled labor, and that labor has an economic
cost equal to 20 percent of its wage. The economic benefits can
be approximated by multiplying the command area by the discounted
net benefits per ha (B). Estimates of "B" are given in Annex D.

The supplemental irrigation system benefits primarily small
farmers

Small farmers are defined as those owning and operating less than
10 ha. "Primarily benefitting" means that at least 70 percent of
the beneficiaries are small farmers by the above definition, and
that they occupy at least 50 percent of the proposed irrigation
perimeter.

A judgment should be made that the land tenure situation does not
present an insurmountable obstacle to forming water users
associations and efficiently distributing water.
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In order to ensure this last criterion is sstisfied, the GOM will
establish 8 list of beneficiaries and of their land holdings in the command
area, including a map. These two documents, the list and the map, are an
integral part of the submission of a funding request to USAID, and will be
required later on for the detailed social feasibility study.

The criteria of the RIA should be evaluated in the order given. The
first criterion can usually be evaluated without any site visits being
required. If the watershed is too small to yield sufficient water, the
site can be dropped from consideration for this project right &t the
outset. The second criterion requires a site visit and also produces some
information that is needed to evaluate the third criterion. Only if the
third criterion is satisfied will contacting potential beneficiaries and
undertaking all the work reguired to satisfy criterion number four be
warranted.

The Interministerial Committee (IC) will review these selections and
decice which sites to analyze in more detail, and which sites to propose to
USAID for possible funding. Only if all four of the above criteria are
met, i.e., answered in the affirmative, will USAID approve the expenditure
of project resources on feasibility studies for that site. If USAID agrees
with the IC that, based on the RIA, & particular site shows promise, it
will reserve funds to reimburse the GOM for the costs of those required
social, technical, environmental, and economic analyses that are contracted
out. Carrying out the feasibility studies or supervising the contractors
in charge of carrying them c1t, will be the responsibility of the relevant
ministry: the MARA-DER for tune economic analyses; the Ministry of Public
Works, directorate of Hydraulic Works (MPW-DAH) for technical and
engineering analyses; the MARA-Directorate of Water and Forests (MARA-E&F)
for environmental analyses; and the Ministry of Interior, Directorate of
Rural Affeirs (HOI-DAR) for social analyses. Cost estimates and terms of
reference for the feasibility studies to be contracted out will be
submitted to USAID along with the RIA.

The RIA is & rough instrument, and some sites may be excluded even
though & more detailed analysis might have found them to be feasible after
all. However, the sites that pass the four filters above do have & good
chance of being feasible and meeting USAIDs' ultimate criteria for
funding. They thus warrant the expeaditure of resources for further, more

detailed analysis.

Second Decision Point: Criteria For 'ISAID Funding of Supplemental
Irrigation Systems

In order to fund a supplemental irrigation system, USAID requires that
it be technically and environmentally sound, rocially acceptable, and that
it show an adequate economic rate of return. In order to establish that
these criteria are met the GOM will carry out, or have carried out by a
contractor, a set of enalyses. These include a hydrological study, and
engineering study, a social feasibility study, an environmental impact
assessment, and an economic cost/benefit analysis.
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Some of these studies (e.g., engineering) are already routinely
carried out under the current Small Dams Program. Some (e.g., hydrology)
can probably be carried out quickly hy the respective GOM offices
themselves. The environmental analysis has to be completed to satisfy
legal requirements for disbursement of USAID funds for supplemental
irrigation sites and the economic analysis boils down to aggregating all
system costs accurately to compare with the standard benefit figures given

in Annex D.

Hydrology

Two simple criteria can establish the hydrological feasibility of a
supplemental irrigation system:

1. Annuel inflow minus evaporation losses must be equal to or
greater than the total annual supplemental consumptive use of the
irrigation perimeter, taking into account irrigation losses.

In practical terms this means that a reservoir water budget for
the site has to be constructed. Ideally such a budget would be
based on monthly rainfall patterns for the tpecific site. Dut in
the absence of detailed information, data from analogous sites or
annual data may be used. If required, staff at the MPW may
receive specific training in hydrology under the Project so that
they may be able to construct such reservoir budgets.

2. The estimated annual sediment load should be small with respect
to the reservoir storage volume to assure a physical life longer
than the economic life. In particular:

-- If the annual sediment load is less than 1 percent of the
resarvo‘r capacity, the project is acceptable.

-- If the annual sediment load is greater than 1 percent but
less than 2.5 percent of the reservoir capacity, the project
may be acceptable subject to some mitigating measures (e.g.,
maintenance dredging). The costs of these measures are to
be added to the operation and maintenance costs borne by the
beneficiaries.

-- If the annual sediment load exceeds 2.5 percent of the
reservoir capacity, the project would normally not be
ecceptable. However, if it can be demonstrated that erosion
control can be applied within an acceptable cost limits
i.e., the economic rate of return is still 12,5 percent or
more, the site may be selected.

Engineering

The GOM is already carrying out detailed engineering feasibility
studies for all proposed sites. All of these studies are carried out by
certified private Moroccan engineering companies under contract to the
MPW. The evaluation of a number of these engineering studies by the
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project design team revealed that they are technically adequate and
professionally executed {(see Annex B). Safety norms are respected and
appropriate cost minimizing construction techniques are utilized.

In order to establish the technical fessibility of a particular site,
USAID requires that this type of detailed engineering analysis be carried
out, that it be extended to include the downstream works, and that it
provide a detailed cost estimate by type of costs (labor, equipment,
materials etc.) as well as project component (downstream works, dam
proper). The cover sheet will contain the following certification, signed
by the responsible .enior engineer of the Ministry of Public Works:

"] certify that the supplemental irrigation system designed herein,
including the dam, canals, and all other associated works, satisfies
all applicable Government of Morocco standards."

This certification and a sufficiently detailed engineering study will
satisfy the technicel feasibility criteris.

Environmental

As the majority of "critical", yes-or-no environmental criteria would
already have been considered to some extent under the initial RIA phase
described above, this second phase of site assessment will focus on
detailed environmental design considerations and alternatives, and
associated mitigatire requirements rather than overall site feasibility per
se. This more intersive environmental analysis work is legally required by
USAID to ensure that the proposed site activities have no negative impacts
on the environment. The specific information required aid issues to be
addressed at the site analysis phase are outlined in Tables G-1 and G-2,
Annex G. Based upon the project-specific results of this analysis, as
documented in an environmental feasibility report, the USAID Environmental
Officer will verify that each proposed project site is acceptable for USAID

financing.
Social

To establish the social feasibility of a specific SI site, the GOM
will provide a social analysis which will include:

- A description of the communities or groups which will receive water
and those which will be affected by the new water system.

- A plan for the organization of farmers for 1) the management of water
distribution, 2) maintenance of the system and, 3) the collection of
fees or other mechanisms such as labor exchange for accomplishing the
required maintenance.

This plan will be developed with the participation of farmer
beneficiaries. The beneficiaries will express a willingness to accept the
system and assume responsibility for its operation and maintenance.
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If the above analysis reveals no insurmountable obstacles to
introducing a supplemental irrigation system in that site, USAID will
consider the proposed system to be socially feasible. More detailed social
analyses may be undertaken after final site selection in order to identify
site-specific project options, implementation strategies, and a system for
monitoring project benefits.

Economic

The requirements for the economic feasibility anulysis are simple and
straightforward. The first task will involve ascertaining the mean annual
rainfall and whether the irrigation system requires any pumping. This will
place the perimeter in one of the categories for which discounted net
benefits per ha are given in Annex D. Multiplying the discounted net
benefits per ha by the total area to be irrigated results in the total
benefits generated by the system. Additional benefits should be added only
if they are both substantisl and quantifiable, €.g., potable water,
additional forage and firewood.

The second task consists of aggregating all the system costs. They
include the construction costs estimated by the engineering study, the
costs of fair compensation for farmers displaced from their land or the
value of foregone production from that land, any costs associated with land
re-distribution, and the costs of environmental mitigation as far as it is
directly connected tc correcting environmental demage caused by the
supplemental irrigation site. The costs of mitigating environmental damage
existing before the project are not included in the calculations.

If additional substantial recurrent costs, not included in usual
operation and maintenance costs, are required (e.g., maintenance dredging
against siltation, pumping over lifts exceeding 50 meters, environmental
monitoring costs), these costs have to be discounted over the life of the
project and added to the total system costs.

The cost of non-skilled labor may be adjusted to reflect its true
economic opportunity cost. Exact figures are not available, but evidence
suggests serious under- and unemployment, especially in rural areas. For
example it is normal for jobs on public works projects executed by PN to
have to be rationed in some fashion. This indicates that the true economic
opportunity cost of labor is substantially lower than the minimum wage paid
by PN. Especially during the dry season, when the supplementel irrigation
systems will be under construction, rural unemployment can become very
acute. Estimating the economic cost of unskilled labor to be 20 percent of
its wage therefores seems to be a ressonable assumption.

The economic feasibility criterion is the economic benefit/cost
ratio. If a proposed supplemental irrigation system has & ratio of
economic benefits to economic costs in excess of 1.2 it will be acceptable
to USAID without further analysis. If the economic benefit/cost ratio is
less than 1, the supplemental irrigation system will not be acceptable, and
if the ratio is hetween 1 and 1.2 a more thorough economic analysis is
required. If such an analysis shows an internal economic rate of return in
excess of 12.5 percent, the supplemental irrigation site is scceptatle,
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MARA-DER will assemble the required analyses into a dossier and
present it to the IC. The IC will then accept or reject a site, based on
the analyces, and, if the site is accepted, decide whether to propose it to
USAID for funding. USAID will review the analyses and ascertain whether
the site satisfies the agreed upon criteria for funding.

Note that this system for site selection does not alter any of the
decision-meking responsibilities within the current GOM program. The
proposed changes and improvements affect only the staff work. The analysis
of a number of proposed sites during the project design phase has revealed
that better staff work in all areas, except possibly engineering, is
necessary if the GOM hopes to develop supplemental irrigation sites that
USAID can accept for funding. The-efore, initially, the improved site
selection process will be focused primarily on developing sites for USAID
funding. However, as the new process takes hold, its usefulness to support
funding decisions by other donors and by the GOM itself will become clear
and the overall GOM Small Damc Projram will be improved.

3.1.3 Constructing Supplemental Irripation Sites

In order to deliver new technology to improve small-farmer incomes,
facilitate acceptance of the new site selection and system design
methodology, and to demonstrate its feasibility, the project will provide
assistance in constructinrg approximately 10 supplemental irrigation sites
over the life of the project. These sites will satisfy the criteria laid
out above. The project will provide TA and training inputs to assist the
GOM in identifying and analyzing s.tes that meet these criteria.

The finel dossier, consisting of the required technical,
environmental, social, and economic analyses will also include cost
estimates for all system components. The technical feasibility studies
produced by consultants under the current system already include such
estimates, and they appear to be gquite accurate. Spot checks of the few
data points which where available revealed that actual costs were very
close to estimated costs,

USAID will agree to reimburse the GOM based on a negotiated cost
estimate for each site. The sequence of events will be as follows:

1. The IC submits the complete dossier of the site to be funded to
USAID, including the relevant cost estimates. The cost elements
will be detailed by type of works (up-stream, down-stream, dam
proper) as well as by category (labor, equipment, materials etc.).

2. Based on historical unit costs, the USAID engineer will determine
whether the cost proposal is reasonable. Historical unit costs
are avzilable from the 30 dams built s0 far under the GOM Small

Dams Program.

3. USAID will reimburse 85 percent of the estimated costs and will
provide the GOM with a Project Implementation Letter to that
effect.

A, Reimbursement will be made in the manner described in the

Financial Plan (Section 4.2.6 below).
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J.1.4 Upstream Protection Works and Downstream Irrigation Systems

Under thie present GOM system, sanalysis, selection, and constructior of
the various components of the complete supplementery irrigation system &re
carried out by different agencies at different times, with less than full
coordination of studies and construction activities. It is the aim of the
present project to integrate the entire process toward

1) selecting economically, socially, environmentally and technically
sound projects, and

2) carrying out construction in a cost-effective, fully-integrated
menner. To this end, upstream erosion control and the feasibility of
irrigation will become &n integral part of SI site selection.
Further, construction activities for all three components will be
carried out simultaneously. This will insure that the dam is
protected ageainst siltation and the farmers begin to benefit from
irrigation water as soon as possible.

The dossier submitted to USAID for financing will therefore be an
integrated schedule of total construction activities.

Construction of supplemental irrigation systems pose some particular
technical problems requiring assistance from outside the Ministry of
Agriculture Units (DER and DPA) charged with implementing this phase of the
activity. There are several alternative choices of physical structure and
lay-out. Cropping choices and optimal water requirements of different
crops dictate in part the ideal type of canal construction. Operation and
maintenance requirements and the ability of farmers to manage the use and
maintenance of the system also impact on the design of the canal system.

To insure that lowest-cost, farmer usable systems are constructed, the
project will fund technical advisors drawn from Moroccan institutions and

composed of :
1) An Irrigation Engineer;
2) An Agronomist or Soil Scientist;
3) An Agricultural Economist;
4) A Social Scientist, and
5) An Environmental Analyst.

These skills have been identified as critical to c-und design of
supplemental irrigation systems, and are skill areas needing enhancement in
the MARA-DER and DPA structure. Short-term assistance will be provided as
required (see Section 4.0.2.) over a four-year period. The required skills
will be transfered to existing MARA staff by the time the first three or
four dams are selected, designed, and built, enabling all technical
assistance to phase out, except the research, evealuation and monitoring

program discussed below.
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These Moroccen experts will advise the DER and DPA in all aspects of
site selection, design, construction and monitoring of irrigation workes.
They will also develop a practical research program, develop improved
technology of irrigation, agronomy and water use management, advise the DPA
on formation of water users associations and develop training programs for

farmers.

3.1.5 Orpanization of Water User's Associations and Technical Training of
Farmer Beneficiaries

Farmers in the target region have had little or no experience in
irrigation or in cooperative management of jointly-held resources.
Moreover, management of water for supplemental irrigation is particularly
complex in that distribution of water at just the right time and in precise
guantities governed by the needs of a particular plant, at various stages
of growth, is necessary to maximize the benefits of this extremely scarce
resource. Consequently, a critical component of this project must be
assistance in organizing farmers, and training farmers in this demanding

new technology.

Based on the social mialysis carried out at the design phase, farmers will
be organized with the assistance of the DPA representative who in fturn will be
advised by the technical assistance advisory team. Organization will depend
in part on the social and economic structure of the community of
beneficiaries. Beginning simultaneously wit! the construction phase, the
details of the rights and responsibilities of each member of the association
will be communicated to the farmers in a series of meetings. Fees, water
turns and & system of equitable and efficient water distribution will be
developed, culminating in a formal, legal document incorporating the water
users association. Follow-up advisory services, on both organization and
management c¢f water and technical aspects of irrigation, will be provided by
the DPA, with assistance from the technical assistance advisors. Feedback
from research and monitoring activities will provide the means for improving
the irrigation system in future years.

The legal basis for the creation of the water users associations already
exists. It is expected to be promulgated into law shortly. The legal
document appears sufficiently flexible to adapt to the particular needs of
individual farmer groups.

3.2 Project Participants and Responsibilities

The ultimate success of the project will depend on the degree to which all
of the many participants undertake and effectively implement their
responsibilities. This is a complex project with many participants and its
menagement will require very close coordination between the US#ID project
office and its GOM counterparts.
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3.2.1 Interministerial Committee

This national-level body is the overall policy and implementation group
for the GOM's Small Dams Program (barrages collinaires) which will be the
project's main counterpart. Its role is dominant in the program and it
represents the coordination point for design and implementation. The three
permanent representatives on the Committee are the Ministry of Interior, the
Ministry of Agriculture, and the Ministry of Public Works.

Ministry of Interior (MOI) - As with the present Smell Dams Program, this
ministry is responsible for selecting, with its other two counterparts on the
Committee, the actusl sites to be developed. The Ministry's Promotion
Nationale unit will continue to be responsible for overall coordination of
activities and labor recruitment for the construction actjvities. Priority
emphasis will be given to employing labor from the communities in which the
sites will be loceted ernd in the neighbeviuy aress. In addition, MOI, through
the account of Promotion Nationale, will receive the USAID reimbursements for
feasibility studies and construction and will be responsible for reimbursing
the other ministries in turn.

Ministry of Public Works (MPW) - The second member of the Committee will
participate with the other two committee members in conducting the site
selection vis the process provided for in this project. Its technical
offices, Direct.on des Amenagements Hydrauliques (DAH) and Direction de 1lsa
Recherche et de la Planification de 1'Eau (DRPE) will continue to do the
geological studies and hydrological studies, respectively, related to the dam
sites. In addition, they will be responsible for applying the technical
criteria developed in the Project Paper to the site selection process. In the
design phase MPW will oversee contracting with private firms to develop the
technical design plans for the dams. It will also be responsible for
certifying to USAID that the SI system is properly designed from an
engineering point of view. During implementation it will furnish an engineer,
as it now does, to oversee and guide the construction.

Ministry of Agriculture and Agrarian Reform (MARA) - The Ministry's
Direction de 1'Equipement Rurale (DER) will be responsible for the RIA and for
assembling the final project dossier, will coordinate the final site selection
process to be developed under the Project, will carry out the technical
feasibility analysis for the downstream irrigetion works, and will coordinate
the training and organization of farmers. MARA-E&F will be responsible for
the environmental assessment and upstream protection of the dam.

Closely linked with the design and implementation process is the
monitoring and evaluation s;'stem to be developed in the project. DER (with
its technical assistance experts) will have responsibility for designing the
system and enalyzing the results for incorporation into future water system
designs. DER will work with the provincial DPA offices which w.il do the
actual data collection for the system.
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3.2.3 Provincial Committee

At the provincial level, a committee comprised of MARA-DPA, MOI-PN, and
MPW-DPE will continue its role in overseeing most of the field-level
activities. The technical capacity of these offices will be upgraded through
technical assistance and training to better undertake project activities.
During the pre-design phase, the DPA and DPE will assist in the data
collection for the RIA. They will closely coordinate with their national
level offices in this exercise and in the subsequent in-depth analyses needed
for the actual site designs. MOI-PN will be primarily ¢ icerned with the
local labor recruitment. MPW-DPE will undertake topographical surveys and
data collection related to the dam. MARA-DPA will assist in analyzing
agricultural potential but wil) also become more involved with the social and
environmental ramifications of site development. MARA-EF ("Eaux et Furets")
will be primarily involved in activities related to upstream watershed
protection and will closely coordinate with the DPA-SE (Service d' Elevage)
on protection measures and lanc management related to livestock.

During implementation of this project the roles of the provincial offices
will be expanded. For the first two years of operation of each dam, MARA-DPA
will assign one agent per site full-time to be the technical support for the
water user associations. In those areas where the Regional Office of
Agricultural Development (ORMVA) has jurisdiction they will furnish the
agent. This is an importsnt requirement since the implementation of new water
systems will entail inevitable start-up problems. Agents will have
responsibility for assisting furmers in organizing themselves and managing the
irrigation system. The agents themselves will be supported by the technical
assistance and training components of the project and technical units of the

DER.
Monitoring project impacts will be another responsibility of the DPA. It

will undertake the bulk of the data collection for the monitoring system under
the guidance of the national office of MARA-DER.

3.2.4. Other Moroccan Institutions

Technical experts from a wide range of governmental and private
institutions will be accessed through competitive procurement procedures to
acquire advisors under the planned technical assistance program. The
International Irrigation Center at the Agronomic Institute (IAV, Hassan II),
Mohamed V University and a number of private consulting firms are promising
sources of the required expertise.

3.2.5 Ministry of Economic Affairs

This is the primary contact for USATD in negotiating the final project
agreement #nd subsequent Amendment. Its role will be one of coordination
early on to inform all concerned ministries about their responsibilities
within the project.
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3.2.06. USAID

A USAID Project Officer, within the Agriculture Division, will be assigned
to implement this project. S/he will maintain direct contact with the
MARA-DER representative of the technical group that will be the primary
tounterpart for implementing the project in his capacity as Director of the
Secretariate to the IC. The Project Officer will also maintain contact with
the MPW and MOI members concerning the implementation of the site selection
process, monitoring of construction activities, and formation of water users
associations.

At the provinciel level, the Project Officer will coordinate with the
local DPA representative on the Provincial Committee through the DER chief in
regard to monitoring on-site activities.

USAID Morocco will also employ a DH Engineer to provide the needed
engineering backstopping. This individual will review and accept (or reject)
technical design plans and cost estimates for the infrastructure (dams and
irrigation works) that the project will finance. This person will alsc have
responsibility for verifying the GOM certifications. The Environmental
Officer will verify that each site accepted for funding meets U.S.
environmental requirements.

3.3 Project Beneficiaries

The project is being designed to Lave positive impacts on a wide spectrun
of the population. At both the national and local level, staff who are
implementing the GOM's Small Dams Program will receive training and technical
assistance to further develop their technical knowledge and capabilities to
design, monitor and implement supplemental irrigation systems. The exposure
to new methodologies and development approaches and the actual experience of
putting these into operation will result in & trained, productive and
effective technical unit.

In the semi-arid provinces of the Settat region, where the actual sites
are to be developed, poor, rural communities will be the direct recipients of
the project's benefits. Dryland farmers who remain at subsistence level due
to the vagaries of the weather will now have a source of water to boost
production in both good and bad years.

The general order of magnitude of financial benefits to the target rural
populations is estimated as follows:

1) up to 17,000 workers will be employed for a period of about six months
each, and will earn about $7 million;

2) rat additional income to farmers from irrigation is estimated at %..%
to $1.9 million per year for the estimated total of 1500 farm families
benefited by the project.

Additional benefits which are not readily quantifiable but expected to be
significant include the availability of drinking water, erosion control, and
firewood and forage production upstream of the dams. The site selection
process is designed to assure that benefits will be distributed to the most
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disadvantaged rural populstions. These are farmers owning less than 10
hectares of land whose incomes fall below the nationsl average per capita
level of farm income of 1880 DH ($221).

Developing increased participation by farmers in the design and management
of the supplementary irrigation systems is an important element of the
project. Farmers will be consulted on design factors to ensure that the water
delivery system takes into account special circumstances of land ownership and
cropping patterns. They will be involved in the process of organizing for
operating and managing the system. No system will be built unless the
beneficiaries truly want it and are prepared to assume full responsibility for
menaging and maintaining it. Moreover, following the accumulation of
experience and verification of the magnitude of net benefits, farmers will be
encouraged to begin sharing in the investment costs. This will help ensure
that water is used efficiently and that the maximum number of farmers possible
are reached by the project.
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IV. COST ESTIMATES, FINANCIAL ARRANGEMENTS,
AND PROCUREMENT ARRANGEMENTS

4.0 Project Inputs and Estimatad Costs

4.0.1 Long-Term Technical Assistance ($400,000)

The project will provide an Economist experienced in evaluating water
resources and irrigation systems to the DER. This long-term advisor will
assist the DER in establishing the inventory of pntential sites, carrying out
the RIAs, assembling the final project dossiers, and carryinz out the economic
analyses required for the final evaluation of a supplemental irrigation site.
S/he will also train DER staff in the relevant analytical techniques, through
seminars and workshops as well as “on-the-job", and coordinate the short-term
technical assistance group. Finally, in conjunction with the short-term
technical assictance team, the long-term advisor will assist DER in
instituting the required hydrological, social, environmental and economic
monitoring systems and arrange for training of the local agents responsible
for data collection.

The project design team has identified economics as one of the analytical
capabilities of the GOM agencies responsible for the small dams program that
could benefit from reinforcement. It is thus desirable to complement the
existing professional capabilities of the DER with an economist, at least
until local staff can complete the necessary training to assame this function
fully. It is also undeniable that at least initially the an lyses required by
USAID will place an additional workload on the GOM staff, particularly the
DER, at precisely the time when training will also place demands on staff
time. After three years it is expected that the long-term advisor can be
phased out.

4.0.2 Local Short-Term Technical Assistance ($300,000)

The project will provide up to five Moroccan experts in the fields of
agricultural economics, irrigation engineering, agronomy/soil science,
environmental analysis and social science. The short-term advisors will
advise and train MARA-DER and their field units (DPA) on feasibility analyses,
site selection, construction of irrigation systems, formation of water users
associations and technical aspects of water management. They will also advise
and assist the DER in setting up a monitoring system. The purpose of the
system is to monitor environmental and health effects; review agricultural
practices and estimate crop yields; and assess the ability of the water user's
association to distribute water fairly, collect the necessary charges, assure
operation and maintenance, and apply advanced irrigation technology on their
farms. Such technical assistance will be provided under USAID direct
institutional contracts or direct personal services contracts.

4.0.3 Other Short-Term Technical Assistance ($60,000)

Most technical assistance and training needs can be met by Moroccan
institutions. However, certain skill areas may require expatriate advisors in
the early stages of the project. Hydrology, environmental science, economics,
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end some aspects of irrigation engineering may be enhanced by seeking
expatriate advisors on a short-term basis. The skill areas required and
specific level of effort will be determined by the GOM in consultation with
the long-term advisor and the short-term Moroccan advisors.

4.0.4 Short-Term Training (Cost is included in TA above)

The short-term technical assistance team and the long-term agricultural
economics advisor will design and carry out a series of short-term workshops
to upgrade skills throughout the three-ministry organization responsible for
implementing the project. Specific courses will be developed during the
implementation phase. Among the topics for short (ourses already identified
are:

a) social analysis and surveys,

b) water management,

c) economic analysis and surveys,

d) irrigation design,

e) plant and water relaticnships,

f) organization of water users groups,
g) environmental concerns, and

h) hydrology.

4.0.5 Participant Training ($120,000)

Long-term training in applied economics will be provided for one to two
MARA-DER technicians. Short-term training in the U.S. will be provided in
areas such as environmental analysis. The purpose >f the training is to
provide &n upgraded technical staff in DER in those disciplines that are
critical for carrying out the required snalytical work. Technical assistance
will be phased out once the long-term trainees return to assume these

functions.

4.0.6 Commodities ($100,000)

The project will provide 5 micro computers for upgrading MPW and MARA-DER
analytical capacity and equipment for environmental and hydrological
monitoring. The project will also provide a 4-wheel drive vehicle for use by
the long term technical advisor. This vehicle is required for site visits
necessary during the RIA as well as during construction and operation of SI
system.

In order to assure the availability of service and spare parts, the
vehicle will be procured locally. A waiver authorizing this is provided.
Upon final departure of the long-term adviso:, the vehicle will be turned over

to the grantee.

.0.7 Feasibility Studies ($600,000)

In order to approve approximately 10 supplemental irrigation sites for
USAID funding, it is anticipated that approximately 15 sets of detailed
feasibility studies will have to be carried out. At least some of these,
perhaps including engineering and environmental analysis, hydrology, and
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detailed economic analysis will be contracted to private Moroccan firms or
institutions. USAID will reimburse the GOM for costs of those studies that
are contracted out. When USAID approves the RIA, it will also approve the
studies to be contracted out and the costs to be reimbursed.

4.0.8 Funding for Construction of Approximately 10 Supplementary Irrigation
Systems at an Average Cost of $1.2 Million Per System ($12,000,000)

Up to 85 percent of the total cost of all construction activities,
including upstream watershed protection, the dam, and the downstream
irrigation system up to the farmgate, will be funded for each site selected
according to the criteris described in section 3.1.2. above.

4.0.9 Research ($100,000).

USAID may finance contracts, or grants to a Moroccan institution to carry
out research related to the technology of supplementary irrigation. A series
of specisl studies, building on baseline information gathered at the
feasibility study phase of site selection, will be carried out. Among these
areas requiring research are timing of water application, soil, water, and
plant relationships, efficiency of alternative water delivery systems, crop
rotations, irrigation of alternative crops, warm-season irrigation potential,
farmer management of irrigation water, alternative erosion protection schemes,
and the economics of alternative irrigation technology.

4.0.10 Audit and Evaluation ($200,000)

The first evaluation will be scheduled fot the end of the third year of
the project. A final evaluation will be conducted at the end of the fifth
year. The scope of work for the evaluations will be developed jointly by
USAID, the GOM and the technical assistance group. It will be financed
directly by USAID.

The evaluations will be based on data generated by the feasibility
studies, annual work plans, and the internal monitoring system developed with
the acsistance of the technical assistance groups.

Since all payments will be made on a reimbursable basis after work has
been performed and approved , no particular audit requirement is foreseen.
However, an amount sufficient for a local audit firm to perform an audit in
country has been set aside to allow for unforeseen events.
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4.1 Financial Plan

4.1.1 Disbursement of USAID Funds

The different USAID cost elements and their disbursement over the project
life are summarized in Table 4-1.

Table A-1: USAID Financial Plar

('000 Dollars)

Project Year LOP
1 2 3 4 5 Total
Long-Term TA 140 120 140 400
Short-Term TA
Locally provided 100 75 75 50 300
Ex-patriate 40 20 60
Participant Traeining 60 60 120
Subtotal TA and Training 3AL 275 215 50 880
Commodities 100 100
Feasibilities Studies 120 160 160 160 600
Construction 1,200 2,400 2,400 2,400 3,600 12,000
Subtotal 1,760 2,835 2,775 2,610 3,600 13,580
Research 20 20 20 20 20 100
Audit & Evaluation 100 100 200
Contingency (8 percent) 1,120
Project Totals 1,780 2,855 2,895 2,630 3,720 15,000

4,1.2 Project Contribution by Source

Tne distribution of project financing contributions by source is given in
Table 4-2. Overall, USAID will cover 75 percent of project costs, the GOM a
little under 20 percent, and the direct beneficiaries, i.e. the farmers
receiving supplemental irrigation svstems under this project, will contribute
5 percent. Detailed information about the components of the USAID
contribution are provided in Section 4.0, above. This section describes the
contributions by the GOM and the direct beneficiaries in more detasil.
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The GOM's contribution will include salaries of project counterparts such
as the officials assigned to develop the rapid initial assessments for
proposed sites, carry out or manage detailed feasibility studies, manage
construction, and instruct farmers in supplemental irrigation techniques;
salary and international air fares for long-term training participants;
secretarial and logistic support of the long-term advisor, including field
transportation; and operating expenses (e.g. staff support, training
facilities, office space, surveying equipment etc.) by participating GOM
agencies.

The GOM contribution to direct construction costs will cover 15 percent of
all construction costs of the dam and the upstream works, as well as the
primary and secondary downstream works needed to bring water to the irrigation
site. Direct construction costs are all costs directly related to the
construction of a particular SI system, such as labor, equipment and material
used in the construction, salaries of contracted engineers assigned full-time
to the construction site, costs of seedlings and other inputs used for
biological watershed protection. It does not include the salaries of GOM
employees responsible for the overall program and which are counted in the
GOM's contribution to the overall project.

The farmer beneficiaries' contribution consists of the on-farm investments
necessary to use the water, and of planting and maintenance of fruit tree
seedlings received under the watershed protection components of supplemental
irrigation sites financed by USAID.
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Table A-2: Financial Plan by Source of Funds

($'000)
Cost Category USAID GOM Farmer 1) Total
Beneficiaries

Technical Assistance 760 890 2) - 1,650
Training 120 110 3) -- 230
Commoditius 100 30 A) - 130
Feasibility Studies 600 350 %) -- 950
Construction 12,000 2,300 1,000 ¢) 15,300
Research 100 -- -- 100
Audit & Evaluation 200 -- -- 200
Contingency 1,120 320 -- 1,440

Totals 15,000 4,000 1,000 20,000
Note: 1) Farmers benefitting from the Project.

2) Includes: S full-time equivalent counterparts, secretarial
services, and logistic support.

3) Selaries, maintenance end international airfare of training
participants.

4) Surveying and other equipment necessary for rapid initial
assessments and feasibility studies carried out by GOM.

5) Include all costs of feasibility studies carried out be GOM
employees.

6) Costs of on-farm water distribution systems.

4,2 Contracting and Funding Arrangements

4.2.1 Long-Term Technical Assistance

USAID will contract directly for the long-term assistance through a
personal services contract. The minimum qualifications of the long-term
advisor are:

Ph.D. or equivalent experience in agricultural economics,

Extensive experience in evaluating water resources and irrigation systems,
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Fluency in French at least at the FS 3/3 level, and

Demonstrated skills in training.

Prior work experience in Francophone North Africa is desirable.

The long-term technical advisor will be attached to the DER and have
the director of the DER as his counterpart. DER will provide office space,

logistical support {including field transportation), computer and offjce
supplies, and secretarial services.

4.2.2., Short-Term Technical Assistance

Short-term technical assistance will be contracted directly by USAID.
The GOM, through MARA-DER and through the Interministerial Committee, will
be involved in selecting the Moroccan institution(s) based on a competitive
bidding procedure.

The Moroccan short-term advisors will operate from their home
institution(s) and will be under the general direction of the Director of
MARA-DER. USAID and the DER will approve all training, advisory and
research plans.

Other (expatriate) short-term advisors will be procured by USAID under
an institutional arrangement between USAID and an American university or
private organization. Identification of needs and approval of
qualifications and scopes of work will be carried out jointly by USAID and
the GOM agency requesting the assistance.

Although it is expected that MARA-DER will have the largest needs for
technical assistance, given the supplemental irrigation emphasis of this
project, technical assistance is not exclusively reserved for that agency.
USAID will consider requests for short-term technical assistance from other
GOM agencies. Furthermore the short-term training offered by the TA will
involve all agencies connected with this project.

4.2.3 Long-Term Training

Selection of candidates, qualifications and funding of long-term
training will follow established USAID procedures.

4.2.4 Commodities

Procurement of commodities will be made in the US using established
USAID procurement procedures except for the vehicle which will be procured
locally. A waiver authorizing locel purchase is provided as part of this
project paper.
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4.2.9 Feasibility Studies

USAID will reimburse the GOM for the costs of the feasibility studies
for sites retained after the RIA, if the GOM has to use outside consultants
for executing these studies. The procedure for reimbursement will be &
modified FAR procedure. USAID will have to approve the terms of reference
fo the feasihiiity studies, and will have to concur in the reasonebleness
of the GOMs cost estimate for the studies for which the GOM plans to hire
outside consultants. USAID will inform the GOM in writing of its
decision. The GOM will contract directly with the consultants and
supervise the executicn of the feasibility studies. Upon completion and
acceptance of the work, USAID will reimburse the GOM the initially agreed
upon amount. The detailed reimbursement mechanisms will be further
negotiated with the GOM and defined in PIL # 1.

4,2.6 Construction Work

The USAID share of the estimated system's cost will be reimbursed to
the GOM, using a modified FAR procedure. Precise procedures will be
established during negotiation of the Project Agreement and specified in
PIL No. 1. USAID's initial negotiating position is:

50 Percent after completion of the dam

25 Percent sfter completion of the down-stream works

25 Percent after :ompletion of the up-stream works.

In any case, the last reimbursement will not be made until all work is
completed and the system has been turned over to the water user's
association for operation and maintenance.

Given the GOM's budget problems, this position will probably be

changed to allow an advance and an additional tranche for partial
completion of the dam structure.

4.2.7 Research

USAID will contract directly with a Moroccan institution(s) for the
~esearch component of this project.

4,2.8 Audit and Evaluation

USAID will contract directly for the required audit and project
evaluation services.
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V. CONDITIONS AND COVENANTS

5.1 Conditions Precedent to Initial Disbursemernt

5.1.1 First Disbursement

Prior to the first disbursement under the Grant, or to the issuance hy
A.I1.D. of documentation pursuant to which disbursement will be made, the
Grantee will, except as the Parties may otherwise agree in writing, furnisn
to A.I.D. in form end 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 the Project Agreement and such other additional
representatives as may be designated by the Grantee, together with a
specimen signature of each person specified in such a statement.

5.1.2 Reimbursement for Feasibility Studies and Construction

Prior to the first disbursement under the Grant for this purpose, or
to the issuance of documentation pursuant to which such disbursement will
be made, the Parties will agree in writing (except as Parties may otherwise
agree in writing) to the:

(a) content of the feasibility studies to be undertaken;
(b) procedures for approving and executing feasibility studies;

(c) procedures for site approval and supplemental irrigation system
construction; and

(d) mechanisms for reimbursement.
5.2 Covenants

5.2.1 Cost Recovery Plan

The Grantee will use its best efforts to develop a plan that requires
beneficiaries of the Small Dams Program to pay a reasonable percentage, as
agreed to by the Parties, of the total costs of constructing the irrigation

systems.

5.2.2 Water Users Associations

The Grantee acknowledges the importance of beneficiary participation
in the operation and maintenance of supplemental irrigation systems to the
continued viability and success of the Small Dams Program. Accordingly,
the Grantee will exert its best efforts to assist farmers who are
beneficiaries under the project to create water users associations for 1)
the management of water distribution, 2) maintenance of the system and 3)
the collection of fees or other mechanisms, such as labor exchange, for
accomplishing the required maintenance.
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5.2.3 Maintenance of Irrigatinn Systems

In addition to the requirements stated in the Project Agreement, the
Grantee agrees to take whatever other steps are necessary to ensure that the
maintenance requirements, for continued operation of the dams and associated
upstream watershed protection and downstream distribution works financed by

the Grant, are satisfied.

5.2.4 Project Evaluation

“he Parties agree to establish an evaluation program as part of the
Project. Except as the Parties otherwise agree in writing, the program will
include, during the implementation of the Project and at its conclusion:

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

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

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

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

5.2.5 Support of Project

The Grantee agrees to pursue policies and procedures which support the
general objectives of the Project, and to notify A.I.D. if any other measures
are contemplated which will significantly affect the operations of the project.



- 36 -

VI. MONITORING, EVALUATION AND IMPLEMENTATION PLAN

6.1 Implementation Arrangements

The USAID/Morocco Agricultural Division will have primary responsibility
for monitoring the project. A USAID Officer within this Office will be
assigned as Project Officer. A DH engineer will also provide backstopping
assistance to the Project Office, and will be responsible for all of the
project's engineering elements, including review and verification of the GOM's
certification. The Environmental Officer will verify that each site accepted
for funding meets US environmental raquirements.

The Ministry of Economic Affairs will be responsible for coordinating
negotiations on the Project Agreement and Amendment. The Interministerial
Committee composed of the Ministry of Agriculture and Agrarian Reform, the
Ministry of Interior, and the Ministry of Public Works, will be responsible
for implementing the program. Each Ministry will name an official
representative who will be the contact point for all activities involving that
particular Ministry. USAID's primary contact for monitoring of the project
will be with the Director of Rural Works within MARA-DER, in his capacity as
Chairman of the Secretariat of the Interministerial Committee.

Specific responsibilities of each entity are:

- MOI-PN - overall coordination of studies and construction works, and
supplying labor.

- MARA-DER and MARA-EF - feasibility studies for irrigation systems and
upstream protection works, construction of irrigation works and
development of upstream protection works, training and organizing
farmer beneficiaries of irrigation works, and developing a monitoring
and evaluation system.

- MPW-DAH - feasibility studies for dams, construction of the dams,
providing machinery and on-site coordination of construction works.

Technical assistance and training make up substantial elements of the
project. A local institution will be contracted through competitive
procurement to provide short-term TA and training. A long-term, expatriate
advisor will be procured under a perscnal services contract.

The process of implementation will be straightforward. All construction
works and studies will be carried out by the GOM or contracted to private
firms by the GOM, using currently operating internal systems. USAID will
reimburse the GOM for feasibility studies, in agreed amount for construction
progress and upon tie GOM's certification' that projects are completed. Funds
will be deposited into a special account opened for the Small Dams Program and
controlled by the Ministry of Interior, Promotion Nationale (PN), which is the
institution on the Interministerial Committee that coordinates construction
activities. Actual construction activities are carriec out by the respective
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technical ministries, either directly or through contracts with private
Moroccan firms. Funds will be sllocated to the relevant ministries to cover
construction costs, using the GOM system already in plece for effecting such

allocations.

Technical assistance, research and training components will be provided
under direct USAID contracts. Construction activities will be controlled and
monitored by USAID through the process for appiroving site selection, reviewing
feasibility studies, and the system of payment, which reimburses for completed
studies and works. Commodities will be procured from US sources directly by
USAID. Evsluations and Audits will be carried out under direct USAID

contracts.

6.2 Tllustrative Implementation Schedule

The life of the project is five years. The following is an estimated
implementation schedule:

Activity Estimated Date
1. Project Paper suthorized by the Mission August 1988
2. Project Agreement signed with GOM August 1988

3. PIL No. 1 detailing methods of operation for A.I.D
aprroval of site selection, design plans, and
rei.nbursement procedures sent to GOM September 1988

4. Solicitation process started for water resources economist
to be contracted directly by USAID under a personal
services contract September 1988

5. Water Resources Economist arrives and starts work in
site selection, design of monitoring system, and
development of terms of reference for detailed feasibility Jenuary 1989
studies.

6. <Contract for local short-term advisory group competed,
negotiated, and signed by USAID November 1988

7. Short-term advisory group in place and begins training

DER staff on site selection and analytical requirements
of site designs December 1988

8. Long-term trainees selected December 1988

9. DER with advisors desigiing and starting initial site
selection process December 1988

10. Interministerial Committee selects the first three
sites for development and A.I.D reviews/approves February 1989



- 38 -

11. First three site designs completed and construction

started Mid-1989
12. Initial Design Phase -- monitoring system Mid-1989
13. 4th-5th site design phase Mid-1989
14, Sites 4 & 5 designed/implemented late 1989
15. Long-term trainees return 1991
16. Sites 6 & 7 designed/implemented : 1991
17. Interim evaluation of project 1991
18. Site 8 & 9 designed/implemented 1992
19. Site 10 designed and implemented 1993
20. Project completion date Aug 1993
21. Final evealuation of project 1993

6.3 Monitoring and Evaluation Plan

6.3.1 Monitoring

Monitoring project activities will be the primary responsibility of the
USAID Project Officer within the Agriculture Division and the Civil Engineer.
The monitoring function will be suppurted, as needed, by the USAID Controller,
Regional Contract Officer, Regional Legal Advisor, Program Officer, and
Environmental Officer.

The development of & monitoring and evaluation system for the Small Dams
Program is en integral component of the SI project. The MARA-DER, with TA
support, will have resporsibility for designing the system and analyzing
results for incorporation into future water system designs.

USAID monitoring activities will include the review of GOM monitoring and
evaluation methodologies, attendance at Interministerial Committee meetings,
on-site field trips, and frequent briefings with GOM implementing
organizations. The USAID engineer will verify that costs are reasonable and
works are completed and the Environmental Officer will verify that the project
is environmentally sound prior to reimbursing funds for feasibility studies
and construction costs. Semi-annual progress reports will be prepared by the
USAID - contracted water resources economist to be used in monitoring project
progress and to be retained for reference during project evaluations.

6.3.2 Evaluations and Audits

The first evaluation will be scheduled at the er.d of three years., At that
point, sufficient data concerning all phases of the program will have been
gathered through the monitoring system set up under the Project to justify an
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in-depth evaluation by an independent consultant. The purpose of this
evaluation is to recommend mid-term corrections in procedures, develop &
preliminaery assessment of the project's impact on farmers and develop date and
analytical proposals to be used in the final impact evaluation. The

evaluators will:

1. assess progress toward the achievement of the project goal and purpose;

2. assess progress in establishing water users associations and
transmitting new technology to beneficiaries. The analysis should
include a sample survey of farmers that are operating completed
irrigation systems to ascertain yields, cropping patterns, income,
labor use, crop production, and farming practices. Fertilizer use,
crop rotations, and water application techniques will be of particular
interest. Further, the functioning of the water users associations
will be assessed and recommendations made for improving the
functioning of these associations. The association, and rules
governing its operation, are criticel to water use efficiency and
economic efficiency of the program;

J. assess construction methods and costs to determine if least-cost
alternatives are being followed;

4. assess the institutional arrangements for project implementation and
monitoring and recommend adjustments as warranted; and

5. develop & preliminary analysis of the potential impact of the project
on GOM institutions and policies. Of particular interest will be a
qualitative assessment of the extent to which the economic, socisl and
environmental studies required under the project have affected: (1)
site selection; (2) the size and types of systems constructed: (3) the
maximization of the supplemental irrigation command area; and (4) the
development or protection of the watershed.

A final impact evaluation will be conducted at the end of the project's
five-year life. It will assess the efficacy of supplementary irrigation as a
technology for improving the livelihood of small, poor farmers in the
semi-arid environment of central Morocco. Utilizing the detailed economic,
agricultural, environmental and social information generated by the monitoring
system built into the project, the evaluators will measure economic benefits
and costs, environmental impacts, evaluate the effectiveness of water users
association in managing water distribution, and assess the institutional
arrangements for continuing the Small Dams Program and their effect on the
replicability of project impacts.

The project includes up to $200,000 in project funds to cover the costs of
monitoring, evaluation and auditing activities.



- 40 -

VII. SUMMARY OF ANALYSES

7.0 Introduction

The following summaries of analyses and conclusions are based in part on
studies carried out by an ISPAN team composed of an engineer, economist,
sociologist, and environmentalist. The purpose of the studies was to review
the GOM's Small Dams Program, to determine its overall feasibility and to make
recommendations for project design. They concluded that the program was
basically sound and that the GOM was capable of carrying out the proposed
project activities.

7.1 Summary of the Technical Analysis

The GOM has constructed 34 dams in 15 provinces under the Small Dams
Program since 1984, of which 23 include an irrigation component. The most
common types are earthen dams with a clay core and masonry dams, because they
are best suited for Moroccan conditions. The cost of dams varies from 5 to 13
million Dh ($ 1=8.5 Dh). The design and construction of the dam is a joint
effort of the MPW and the MOI. The MARA is responsible for the planning and
construction of the downstream irrigation works, which are carried out under
the general authority of the DER. Upstream watershed protection is undertaken
by the MARA through its department of "Eaux et Foréts" (EF).

7.1.1 Irrigetion Technology

Irrigation projects are designed for & proposed cropping pattern which
consists mostly of a two-course rotation of cereals (mainly soft and hard
wheat in substitution to barley) and legumes. Sometimes a slight increase of
the cropping intensity is envisioned by the introduction of maize and a forage
crop (berseem or alfalfa). A shift out of cereals into higher-valued
vegetable crops is to be expected following improved water availability.

Research findings show that supplemental irrigation greatly increases
yields. Experimental work on supplemental irrigation has been carried out
since 1975 at the Oulad Gnaou experiment station in Beni-Mellal Province.
Average rainfall at this site is about 420 mm. It was found that & small
amount of timely, supplemental irrigation -- about 100 mm -- has a large
effect on yields of wheat, giving yields from 3.0 to 4.2 t/ha as compared to
the national average yield of less than 1.0 Mt/ha. 1In the 1975-76 season,
with 311 mm of rainfall, a supplemental irrigation of 98 mm at the germination
stage yielded 4.2 Mt/ha. 1In 1979-80, with 224 mm of rainfall, supplemental
irrigation of 79 mm added at the germination stage gave a wheat yield of 3.5
Ht/ha.

The irrigation works undertaken by the MARA are limited to the off-farm
conveyance and distribution systems. A gravity-fed system is adopted whenever
suitable soils exist downstream in the low-1lying terraces. Otherwise, the
water has to be pumped from the reservoir to a main conveyance canal,
increasing the capital investment as well as O&M costs.
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The irrigation system itself is very simple. It consists of an intake
structure and a concrete conveyance canal with single-gated farm turnouts.
Canals are usually designed to carry flow rates of 30 1/s to 120 1/s,
depending on the size of the command area. In this system water is delivered
to the farmers by timed flows according to the area to be irrigated. This
nrinciple is found in many traditional irrigation systems in Morocco.
Although flexibility is nil, the operation is simple and understandable, and
assures equitable distribution of water by enhancing the farmers' sense of
right to water. The cost of irrigation works varies between 8,000 and 10,500
DH/ha, depending on the length and dimensions of the cenal es influenced by
the size and shape of the command area. When the stream is steeply embanked
and there is no irrigable land downstream, water is pumped to higher ground,
increasing the investment cost to as much as 20,000 DH/ha.

The design of the irrigation systems is somewhat superficial and could be
improved. The option taken by DER to do it through its provincial services in
the DPAs with the backing of the central service of DER should be encouraged.
But this requires setting up a strong, multidisciplinary technical unit
capable of supervising and providing guidance and technical assistance to the
DPAs for better managing the planning, design, construction, and operation of
the irrigation projects to be developed. This unit may be composed of an
agricultural engineer, an economist, an agronomist, and a social scientist.
The USAID project should provide adequate training and the necessary field

egquipment.

7.1.2 DAM Design and Construction

The design of the dam, spillway, and outlet works is done competently
based on state-of-the-art hydraulic engineering theory and techniques. The
quality of engineering is good. The consultants pay particular attention to
the safety of the structure and to a design which is labor intensive, uses
locally-available materials to the greatest extent possible, and is
economical. The role of the consulting firm is very limited and narrowly
focused on dam design. The consulting firm's role in project planning and
development is minimal. Consulting engineers responsible for the design of
the dam are concerned about structural safety and would like to see more
extensive site investigations and laboratory tests, especially in the case of
larger dams.

The construction of the dam, which is undertaken jointly by the MPW and
the MOI, seems in general to be well done and remains within the estimated
budget and the allocated time frame. Although construction is labor
intensive, labor accounts for 50% to 60% of the total cost, there does not
seem to be a deliberate inflation of the labor component.

7.1.3 Hydrology

There is need to devote more time to the analysis of the existing
hydrological data base and to refine and upgrade the methodologies for
estimating monthly inflows, flood flows, sediment yield and reservoir
sedimentation. Time should also be devoted to the evaluation of naturel and
artificial recharge and to reservoir operation studies in conjunction with
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monthly sgriculturel water demands, fish culture, and environmental
requirements. A monitoring system needs to be established. The data base and
the analysis of the dats to estimate annual inflows, the flood frequency and
flood hydrographs should be open to other government agencies, educational
institutions, and private consultants.

7.1.4 VUpstream Protection Works

While only the minimum amount of work is done around the immediate area of
the dam, designed sclely to protect the dam from siltation, the seneral
approach is acceptable from a technical point of view. Working in close
coordination with MPW and MARA-DER from the outset of the rapid initial
appraisal, the MARA-EF should carry out the following,somewhat expanded,
analyses to determine the necessary dam protection activities and their costs:

- improved soil, topography, hydrology and geology studies of the
surrounding watershed srea with emphasis on potential erosion impacts
and control measures.

- assessment of the impact of possible increases in grazing on erosion.

- development of & plan, including cost estimates, for anti-siltation
measures necessary to reduce siltation to an acceptable level.

- identification of any potential water quality problems which might
impede agricultural production objectives.

7.1.5 Summary of Recommendations

The technical evaluation of the GOM's Small Dams Program raised the
following issues:

- There should be increased cooperation between the three ministries to
coordinate design and construction of the entire system: upstream
protection works, the dam and the downstream irrigation system.

- The irrigation system needs improvement and the technology of supplemental
irrigation needs to be better understood.

- The capahility in hydrology should be strengthened.

- Development of a conceptual framework for planning for supplemental
irrigation is recommended.

- The engineering design and cc..struction of the dams is satisfactory.

- The monitoring system for hydrology is inadequate. Monitoring programs
should be established for each project.

- Technical assistance and training programs should be provided for all
components, but especially for irrigation system design and implementation
and upstream protection works.
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7.2. Summary of the Economic and Financial Analysis

7.2.1. Background and Rationale

The econonic feasibility of this project depends on the economic
feasibility of each of the SI systems to be funded. Since no specific sites
have been selected, site =zelection being an integral part of this project‘s
institution building aspect, it is not possible at this time to derive a
specific estimate of the project's likely internal rate of return.
Nevertheless, building on the parameters established in the rigorous site
selection criteria established for the project, minimum values for the
internal rate of return for the project ran be calculated, which are
sufficient to establish the economic feasibility of the project.

The criteria for site selection established in this Project Pgper
guarantee that no site funded under this project will have an economic rate of
return of less than 12.5 percent. If all sites funded under this project are
exactly at this margin, the internal rate of return on the funds expended for
construction is also 12.5 percent. In fact it is unlikely that all sites will
be that marginal, and it is probable that the overall economic rate of return
will be substantially above this minimum. The cost side of the equation of
course does not include indirect costs such as technical assistance and other

expenses aimed at institution building.

Those project costs aimed at improving the technical capacity of the GOM's
overall project should not be compared to the direct benefits that will accrue
from the systems funded under this project. The benefits of these institution
building activities are more of a long-run nature and will affect the overall
GOM program. If only one technically feasible, but economically questionable
dem were dropped from the construction program each year, due to better staff
work made possible by technical assistance and training provided under this
projert, the costs of this project component would be offset many times over.

For the bulk of the project, however, economic feasibility depends
crucially on whether economically viable sites can indeed be found in the
project's target area. The project feasibility studies have established that

this is indeed the case.

7.2.2. Economic Benefits and Costs

An analysis of construction costs showed that a typical small dam costs
about eight Million DH, downstream works around four Thousand DH per hectare,
not counting tertiary canals and on-farm water distribution systems, and
upstream works cost around one to two Million DH per site. Typical costs for
a site providing supplemental irrigation (gravity fed) to 300 hectares would
thus be around 11 to 12 Million DH. Assuming a labor component of 50 percent
for the overall system, this represents economic costs of about 7 Million DH,
or about 23 Thousand DH per hectare.

Estimates of the discounted net economic benefits that can be expected
from supplemental irrigation are given in Annex D. For gravity fed systems
the figure ranges from 36 Thousand to 40 Thousand DH per hectare, depending on
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the average natural annual rainfall in the area. The ratio of discounted
economic benefits to economic costs is thus between 1.6 and 1.7, comfortably
above the threshold of 1.2.which is the economic selection criteria for
supplemental irrigation systems under this project. 1In fact, in the low
rainfall zone (below 350 mm ver year) a 300-hectare gravity fed supplemental
irrigation system will be economically feasible, as long as its economic costs
do not exceed 10 Million DH. Typically this figure would correspond to
financial cost of around 16 to 17 Million DH.

A supplementsl irrigation system might even be economically feasible at an
economic cost of up to 12 Million DH (financial cost approximately equal to 20
Million DH). However, a detailed economic feasibility study would have to be
carried out to ascertain feasibility in this case as the benefijt cost ratio is
less than 1.2.

In conclusion, it is possible to find sites that satisfy the economic
criteria set out for this project. Since only these sites will be funded, it
can be argued that the overall project satisfies the same criteris. The
project is thus e¢conomically viable.

7.2.3. Beneficiaries' Financial Analysis

The primary beneficiaries of this project are the small farmer who will
recejve supplemental irrigation. Farm budget studies indicate that the net
benefit accruing to these farmers will be between 4.8 and 5.7 Thousand DH per
hectare in gravity fed systems and about 900 DH less in systems requiring
pumping (see Annex D). This net benefit takes into account increased costs
for fertilizer and other farm inputs.

According to the GOM's current policy, the only investment costs farmers
have to bear is the cost of the on-farm water distribution system. These
costs are estimated at 2,000 DH per hectare, or S60 DH per year if annuslized
over the five-year life of these installations. In either case, the expected
financial “enefits to the farmer will exceed his economic costs by a factor of
about 8 to 10, making participation in this project highly profitable. Farmer
beneficiaries should therefore have considerable incentive to participate in
the project.

Estimsted net returns to farmers are high, suggesting that there is
considerable scope for requiring farmers to pay for at least part of the
investment costs of the project. This would be economically quite rational.
However, political and social considerations dictate caution since farmers
are not accustomed to paying high water charges. This is a subject for
long-term policy dialogue, backed by real data generated from completed
irrigation systems under the project.

7.3 Jocisl Soundness Analysis

7.3.1 Socio-Cultural Context

The "Small Dams" program is motivated largely by social concerns. Rural
unemployment and a desire to stem the tide of rural-urban migration is the
primary force behind public construction works in general and small dams
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construction in particular. The unemployment rate in the rural areas is
estimated at 10.9%. The rate of outmigration has averaged over 100,000 people
(one percent) per year since 1975. The income level of rural dwellers
averages about 60 percent of that of urban workers. Given & populstion growth
rate of 2.6 percent per year, creation of jobs, especislly in the rursl areas,
is the GOM's number one development concern.

7.3.2 Beneficiaries

Rrral unemployed will benefit in three ways: short-term employment (6
months) while dams are being constructed, growth in on-farm employment owing
to increased intensity of cropping under irrigated systems, and off-farm
employment stimulated by increased agricultural output.

Small farmers will be the primary beneficiaries. Ample scope exists for
insuring that benefits do indeed go to the smaller, poorer farmers. The GOM
hes expressed willingness to accept this criteria. Further, 67.8 perceat of
all farmers netionwide farm less than 10 hectares of land, accounting for 45.1
percent of the land area and only 0.1 percent of the farmers have over 100 ha
of land, accounting for about 10 percent of the land area. Over 72 percent of
farms are owner operated, with the remainder distributed among collectives,
church lands and other. In the province of Settat, 83.4 percent of the farms
are less than 10 hectares, accounting for 36.8 percent of the land, while 2.6
percent own more than 50 hectares and account for 30 percent of the land.

7.3.3 Participation

At present, potentisl local beneficiaries are not involved in
decision-making in a systematic way in the site selection process. No attempt
is made to probe deeply into such issues as willingness to pay for water
resources and proposed systems for maintenance of infrastructure. Project
benefits could be significantly increased by up-front participation and
understanding on the part of farmers that are to receive the benefits of

irrigation.

7.3.4, Socio-Cultural Feasibility

On balance there are no major, insurmountable social obstacles to
implementation of the program. However, certein actions will be attempted in
the project to ameliorate five potential social obstacles to project success:

First, farmers will be trained to overcome the general lack of technical
experience, with application of supplementary water to cer¢als and forage

crops.

Second, farmers will be organized into water users associations and
trained to manage systems maintenance.

Third, water-use efficlency would improve if a system of pricing or
rationing were established. If farmers treat water as & free good, benefits
of the project will not be maximized.
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Fourth, efforts will be made to control grezing upstream from the dams to
prevent detrimental environmental effects.

Fifth, an improved system for compensating farmers for inundated land or
land restricted for grazing should be instituted.

7.3.5. Proposed Approach to Assessing Social Impact of Individual Dam
Subprojects

The social feasibility and social impact of each proposed subproject will
be tested. The study will focus on farmer's interest in participating in the
program and ensuring that potential beneficiaries understand their
responsibilities during implementation, including the formation of water

users' associations.

7.3.6. Socio-Economic Impact

If technical, social and economic criteria laid out in the project are
followed, it is expected that quantifiable benefits of the following
magnitudes will be forthcoming:

8) 17,000 workers employed for an average of six months per person and
earning approximately $7 million,

b) Quadrupling yields of wheat and forage on 2500 has, which will
provide a net increase in farm income per jear of between $1.5 and $1.9
.illion for 1500 farmers.

Other possible benefits, which are not readily quantifiable, include
reduced erosion, firewood production, pasture, and increased drinking water.

7.4, Institutional Analysis

7.4.1. Organizational Structure

The GOM Small Dam Program (SDP) is administered by an Interministerial
Committee composed of the Ministries of Interior (MOI), Agriculture and
Agrarian Reform (MARA) and Public Works (MPW). In February 1986, two years
after the inception of the Small Dams Program, a formal agreement was signed
amcng the three ministries outlining their respective responsibilities in the
execution of the Program. While decisions concerning the overall thrust of
the program and the final selection of sites rest with executive-level
decision-makers in the ministries, the technical implementation of the SDP is
delegated to the technical staffs within each Ministry.

7.4.2. Ministry Responsibilities

The MOI coordinates SDP activities through the provincial Governors and
the Promotion Nationale Program. With the recent GOM decentralization and
regionalization program, this coordinative function has been strengthened. It
should also be noted that Governors are powerful actors in the GOM fdevelopment
process. They propose potential projects to llis Majesty the King and have
direct responsibility for project implementation.
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The Promotion Nationale (PN) is a national program charged with the
critical task of generating minimum-wage employment for skilled and unskilled
labor in urben and rural ereas. It does so by recruiting and training
unemployed labor for execution of infrastructure and reforestation projects
throughout Morocco. In the context of the SDP, the PN has been assigned
primary responsibility for project implementation and coordination of all
ministries' activities at both the national and provincial levels. PN also
provides "small materials" such as fuel and lubricants for large equipment eas
well as construction materials such as cement and iron bars.

The PN is successfully carrying out its responsibili-.ies under the
existing Small Dams Program and it is capable of carrying out the additional
responsibilities associated with this project. Under th¢ Supplemental
Irrigetion Project its role will remain unchanged. However, its role in
organizing farmers and conducting social analyses will rneed to be enhanced
through treining and technical assistance.

The Ministry of Public Works (MPW) is a key player i1 the preparation of
pre-feasibility and feasibility studies and dam construction. It also
provides heavy machinery and coordinates technical tasks, although
responsibility for the overall coordination of construction activities remains

with the MOI.

The MPW Department of Provincial Equipment is sufficiently staffed to
carry out its role in dam construction at a high level of competence.
However, it does not have the capability to design actue: engineering plans,
and therefore contracts for the work with private enginetring firms. 1In
general the gquality of these plans is first rate. While the MPW is fully
competent and staffed to support the USAID financed SI project, short-term
training should be provided under the project to up-grade skills in small dam
hydrology so as to ensure continved high level performance.

The MARA, through its Department of Rural Equipment (DER), is in charge of
irrigation and animal water supply components of the SDP, and, through its
Water and Forest Department it carries out protection works for the watershed
areas. In addition, it assures the technical viability of basin protection
and the utilization of water for irrigation. MARA is also responsible for
managing construction of irrigation canals, organizing water users
associations, training farmers in irrigation technology, and providing
technical oversight for the upstream protection works. In addition, it
provides materials such as cement, iron bars, and water pumps. At the
provincial level, MARA-DER works through the Direction Provincial de
1'Agriculture (DPA) which is responsible for the technology transfer and
farmer organization activities related to the SDP.

In evaluating the various organizations involved in the SDP, it became
apparent that MARA-DEF is the best candidate for assuming the lead under the
USAID Supplemental Irrigation Project. This is primarily an agricultural
project which naturally falls under the mandate of MARA and the DER services
as the Secretariat of the Interministerial Committee. Adcitionally, DER is
already engaged in activities which are similar to those forseen in the USAID
project. Finally, DER has the staff in place and the technical capabilities



- 48 -

to assume many of the new responsibilities of the project. The introduction
of the USAID project will therefore not entail a radical restructuring of
DER's mode of operation. Rather, the aim will be to improve and expand the
scope of MARA activities. At the provincial level, however, the DPAs'
technical capabilities and staffing vary considerably from province to
province and on the whole tend to be weak. A focal aspect of the project will
therefore be the upgrading of skills at the DPA provincial level.

7.4.3. How the System Functions

The existing process of site selection and design for supplemental
irrigation systems begins at the provincial level. Communes (administrative
subdivision of a province) submit requests for small dam sites to the
Provincial Committee of Small Dams, which cons’sts of provincial
representatives of the three Ministries, and which is headed by the Governor.
Following a meeting held by the Governor witi local beneficiaries, in which it
is determined that the project is needed and that farmer beneficiaries agree
to form a water users association and accept responsibility for managing the
project, a rough feasibility study is prepared. If the project is approved at
the provincial level by the Governor, it is then submitted by the Governor
through the MOI to the national Interministerial Com.ittee.

After the most promising sites are identified by the Interministerial
Committee, the Ministry of Public Works initiates pre-feasibility and
feasibility studies for ‘he dam sites. Later, the Ministry of Agriculture
undertakes studies regarding the up-stream and down-stream sites. Dased on
the final feasibility studies, a prioritized list of sites is submitted to the
Interministerial Committee for final selection.

Political decisions certainly enter into the selection process. However,
it does appear that the technical and economic considerations play a role in
deciding which dam sites are chosen for the development of irrigation

systems.

In the final phase of the selection/design process, the MPW contracts with
private engineering firms to develop detailed design plans for the dam sites
and MARA develops plans for the upstream and downstream works.

The implementation of the project is a joint effort of the three
Ministries, with overall supervision and coordination provided by the
MOI-Promotion Nationale. MARA-DER end the DPA are responsible for the
construction of the downstream irrigation works, MARA-Water and Forost
Department completes upstream watershed protection and the MPW is in charge of
all hydraulic engineering works. It should be noted that in ceses where a dam
site falls within an area designated as a water development region, all
functions otherwise completed by the MARA-DER-DPA are assumed by another
office, the Regional Office of Agricultursl Development (ORMVA).

The basic system works fairly well but should be modified to ensure
selection of sites with high potential for supplemental irrigatiun and to
ensure completion of upstream watershed protection works, the dam and
irrigation system in a coordinated and timely fashion.
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7.5 Summary of Environmental Analysis

Section 216.2(d) of A.I.D. Environmental Procedures stipulates that an
Environmental Assessment or Impact Statement is required for all irrigation or
water managemenl projects of this nature. However, Section 216.2(C)2(XV) of
said Procedures provides somz degree of flexibility in meeting this
requirement for those instances which involve the application of
A.I.D-approved environmental design criteria or standards. In accordance with
this latter provision, the Mission has developed an appropriate set of
environmental criteria and guidelines to be followed during the various stages
of assessment and implementation of each small dam construction activity
financed under the project.

Due to the generally degraded existing condition of most of the lands
within the project target ragion and the relatively small scale of the
proposed irrigation systems, it is not anticipated that the land development
activities contemplated under the project would result in significant
long-term negative environmental impacts. The primary area of environmental
concern is, therefore, any adverse impacts which might occur following, and as
¢ result of, the completion of individual system construction activities.
Within this latter area, the Mission has identified the following potential
impacts to be of priority environmental concern:

- adverse changes in water quality and/or quantity within a project
development area and any neighboring downstream areas;

- increased incidence of waterborne or water-related diseases within the
same areas; and

- increased s0il erosion in the surrounding watershed areas resulting
from changed numbers and/or patterns of use of local livestock
populations.

As specific local conditions warrant, each of these environmental issues
will be properly assessed and addressed by skilled project staff or concerned
locel government personnel for each activity to be implemented under the
project. All assessment findings and recommendations will be reviewed and
verified by the Mission Environmental Officer prior to final USAID approval to
proceed No sub-project activity will be approved for A.I.D financing without
prior written evidence that all significant environmental issues will be
properly dealt with to the greatest extent feasible through explicit
environmental design, operations, maintenance or monitoring mitigative
recommendations and requirements. Accordingly, it is concluded that this
project will be implemented in an environmentally acceptable manner which
satisfies all salient Agency regulations and requirements.
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Project OQutputs

Infrastructure

Approximately, 10 supplemen-
tal irrigation systems cons-
tructed and operating within
the Settat Command area.

Institutional

Upgraded skills of GOM Staff

within the Smell Dams Pro-
gram trained and capable of
conducting economic, tech-
nical, soclal and environ-
monta! analyses for slte
selectlion and project
design.

To S| systems completed and turned
over to farmers In 1989, three In 1990,
three In 1991 and two in 1992,

I. Candlidates selected for long-term
tralning. Return by 1991,

2, Short-term training courses desl-
gned and carrled out:

- nstlonal level techniclans

- provinclal level techniclans

3. Improved quallity of feasiblllty
analysis,

I. Englneering and envircrmental certi-
fications.

2. Monltoring of construction progress.
3. Vearlfication of costs.

4. Monltoring of farmer organization
and practlices.

5. Mid-term and and of projeact
avaluation.

I. Workplans

2. Monitoring visits by Project
Officler

3. Review of course material,
4, Fvaluatlion of feasiblliity
analysas,

5. Mid-term and end-of-projact
evaluation,

. GOM budget situation will not
worsen,

2. BRudget pricrities do not shif+
radicsalily,

3. Sultable sltag are tn fact aval-
fable,

I. GOM provides personme! and resources
for training programs.

2. GM pollcy remsins constant vis a vis
solection criteria,

- Sltes ranked and selected
based on sound economic,
vechnical, socla! and
envirormental criterla.

1. The Interministerial Committee
cerries out the RIA and feasibllity
analyses, and selects sites for funding
based on the rligorous criterla asts-
blished by the project.

1. Monltoring of selectlon process.
2. Fvaluation of studles
3. Project avaluations,

. GOM provides sufficlent personne!.
2, GOM pollcy does not change.
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- Slte-specific analyses
of economic, technical,
soclal, and environmental
criteria used for project
designs,

Acceptable designs submitted to USAID i. Evaluation of designs,
for funding. 2. Mld-term and end of project
avaluation,

. GOM provides sufficlent personel!.
2. GM pollcy does not change,

- Monltoring and evaluation
system In place and providing
necessary Information to tech-
nical steff and decision-
makers for properly designing
and Implementing Irrigation
projects.

I. High-quality Baseline data l. Review of basniline studles.
generated from feasibliiity analyses. <. Reaview of monltoring reports,

2. Monltoring system In piace. 3. Monltoring of Information plans.
3. Feed back to adjusting criteria 4. Projact evaluations.

and leve! of analysls beglins to occur
In third yesr of project as Irrigation
systems produce results.

High-level officials on Intersinisterial
Committes are truly Interested In lmpro—
ving the socla! and econamic viabllity of
Sl systems,

~ Viable water user
associations effectively
managing and malntaining
community !rrigation systems.

I. Cherter established, officers . Fleld raviews of completed sltes.
elected and management rules adopted, Review of organization documents.
2. Malntenance is baing carrlied out. ?. Monitoring studles.

3. Project avaluations.

The financlal rewards of supplemsntal
Irrigetion are sufficlant to Induce mejor
changes In farmers way of doing business.

- A water pricing and cost
recovery system in place.

1. Monltoring Information verifinsg I. Monitoring system generates
that financial fiows are positive, basaline on Income and changes In
2. GOM devises plan for water pricing. Income.

3. Fermers accept pricing plan. 2. Policy dialogue.

3. Fvaluations,

GOM smenabla +o this major pollicy changm.

-~ Farmer beneficlaries ef-
fectively trained in methods
of supplementary Irrigation.

I. Workshops In essential skills and I. Fleld review of provinclal data
methods carried out for farmers. systems,

2, Farmers adopt new practices. 2. Flald monltoring and oplinions of
3. Water use efficlency Increases TA team,

by at least 50 percent. 3. Farm-lovael sample surveys.

4. Project evaluations,

——

I. Provinclial staff are glven the time
and resources to carry cut tralning.

2. GOM price and marketing polliclaes
continue to be conducive to adoption

of new technoloqy by farmars,
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Project Inputs

USAID

l. Funding for constructing
approximately 10 supplementary
irrigation systems
($12,000,000).

Long-term technical
ossistance ($400,000).

3. Local short-term technical
assistance ($300,000).

4. Other short-term technical
assistance ($60,000),

3. Perticipant Training
($120,000),

6. Cosmod!tles ($50,000).

7. Funding for feasibllity
studies ($600,000).

8. Funding for Research
($100,000).

9. Audit and evaluastion
($200,000).

I. Relmbursement rate equal to

or greater than financlal projections.
2. Contracts let. Productive advlsory
relatlonship establlished.

3. Contracts let. Institution bagins
providing training and advice on
studles.

4. GOM selects acceptable candldates.
5. Needs verified and del!verles mada.
6. Quality of fessiblilty studles

meets standerds set out in PP and PIL's.

7. Contract let. Yield Increasing

1. Reviaw of expenditure records.

2. Agreement on salection criter!a, and
candidate. Reviews and evaluation of
performance for contracting activities
3. Procurement records.

4. Review of prograss on developing
feasibl ity studias and quallty of
studlias,

5. Evaluations

ond water seving technologles discovered.

8. Contrect let.
produced.

Team fielded.

Report .

1. USAID sppropriations continge at
historical levels.

2. French speaking persons meeting
demanding skill requirements are
avalliabla,

3. There sre no unforeseen problems
that would prohibit the timmly
con-tracting of a local Institution.
4. PROAG Is sliqned In August.

S _

{. Farmers' contribution to
on-fara irrigation works
($1,000,000),

2. Flve full-time techniclians
and logistical support
($800,000).

3. Salarles airfere for
participants ($330,000).

4. Feasibliity studles
($330,000).

5. 15 percent of construction
costs ($2,300,000).

1. Fermers organize and bulld requlired |.

on-farm Irrigation works.

2. GOM provides these techniclans for
the Si project.

3. Participents selected and suc-
cessfufully complete MS-1evel degree.
4. Studles produced are high quallty
and t+imely.

5. GOM matches USAID funding In timely
manner,

Fletd monltoring. i.

Farmoers are motlvated 4o contribute

to thelr own future wolfarg,

7. Monlitoring. 2. GOM does not dlvart resayrces to other
programs,
3. Monltortina, 3. GOM budaat lavals romaln adequate.

4, Ffvaluations,

AN

- VYerification of accounting

roacords,

-
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ANNEX B

Technicel Analysis

1. Description of the Program

Since 1984, the GOM hars conctructed 364 dems in 1% provincer under the
Small Dams Progrem of which 23 include an irrigation component. The most
common types ere earthen dams with & cley core and masonry dams, because they
are best suited for Moroccan conditions. The cost of the dems built varie:
from 5 to 13 million DH. The design and construction of the dam is & join!
effort of the MPW and the MOI, while the MARA is responsible for the planning
and construction of the downstream irrigation works, which are carried out
under the general suthority of the DER. Upstream watershed protection is
underteken by the MARA through its Weter and Forest Service "Eaux et Foréte"

(EF).

The Department of Hydrology "Administration de 1'Hydraulique" in the MPW
is in charge of &ll hydraulic engineering works, and in particular for the
technical studiec of the Smell Dams Program. The "Administration de
1'Hydraulique"” has twc branches: the Directorate for Hydraulic Developmer:
and Improvement "Direction des Aménagements Hydrsuliques", (DAKH), whick doecs
the geological studies and the Directorate for Research and Water Planning
"Directior. de la Recherche et de la Planification de 1'Eau" (DRPE), whick
prepares the hydrologicsal studies. If these preliminary studiec indicate that
it is possible to build s dam at the site, & private engineering consulting
firm is engegec to do & pre-feasibility study--including & cost
estimate--based on the hydrological and geological information supplies by the
"Adm.nistration de 1'Hydraulique.” At the same time, the same informatior i¢
supplied to the Ministry of Agriculture in order that they mayv determine
whether & satisfactory area is availeble for irrigation, and to develop =
cropping pattern. This information is given to the DER and DPA to decigr s
simple irrigation canal system including & cost estimate for labor and
materiael. The budpgets for dam, irrigetion works and upstream soil
conservation measures are submitted to the Interministerial Committee for
final selection and inclusion in the GOM's budget for the following year.
Once the budget is epproved, the finel design study is contracted ocut to a
private consulting firm.

Both during the pre-feasibility study and the detailed study phase, the
consulting firms discuss various options for dam design with the
administration which used to have a strong input into the engineering study.
More recently, the consulting firms have insisted that the dam design be based
solely on technical and economical considerations.

Once the final design documents are submitted to the Ministry of Public
Works, the consulting firm hes no more input into the dam construction phase,
which is entirely in the hands of the government.
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2. Arriculture and Irripation

- Cropping systems

Irrigation projecte are designed for a proposed cropping pattern whick
consists mostly of & two-course rotation of cereals (meinly soft and durun
wheat in substitution for barley) and legumes. Sometimes a elight incresre of
the cropping intensity is envisioned by the introductior of majze and 8 foreg+
crop (berseem or alfalfa). A shift out of cereals into higher-valued
vegetable crops is to be expected following improved water availability. Thi:
would reflect expected gains in yields per hectare of cereals and the
opportunity for farmers to obtain higher incomes from intensified and
diversified crop production. The ares put under supplementary irrigetiorn
downstream of a small dam varies from 25 to 400 ha, depending upon the net
annusl inflow into the reservoir and the availability of suitable soils.
Except in the mountainous areas, where precipitation may be 800 mm or more,
most other areas in Morocco lie between the 200-600 mm annual isohyets. T«
yield from the watersheds varies depending on soils, vegetation, geology. arc
slope. The runoff coefficient can vary between 0.05 and 0.15. For projects
developed until now, the size of the irrigated perimeter has been computed by
dividing the average yearly inflow by the seasonal water requirements per
hectere of the crops foreseen in the crop rotation.

- Experience with supplemental irrigation

Research findings show that supplemental irrigaticn greetly incresre:
yields. Experimental work on supplemental irrigation Las been carried cu
since 1975 at the Oulad Gnaou experiment stetion in Beni-Mellal Province.
Average reinfall at this site is about 420 mm. It was found that 8 smell
amount of timely supplemental irrigation -- about 100 mm -- has a large effec:
on yields of wheat, giving yields from 3.0 to 4.2 Mt/ha as compared to the
national sverege yield of less than one Mt/ha. 1In the 1975-76 season, with
311 mr of rainfall, & supplemental irrigation of 98 mm at the germinaticr
stage yielded 4.2 Mt/ha. "In 1979-80, with 224 mm of rainfall, supplementary
irrigation of 79 mm added at the germination stage gave & wheat yield of 3.5

Mt/he.

Other experimental work on the effects of supplemental irrigation on the
yield of field crops is being carried out at the Aridoculture Center in
Settat. The objective of these studies is to compare the yield response of
different cereal genotypes grown under different water deficits and to
estdblish & simulation model for wheat growth under different water deficits
and cropping techniques. In 1985 and 1986, wheat under rainfed conditions
generated 8 yield of 2.2. ¥T/ha., 75 mm of supplemental water produced 3.2.
Mt/ha, and 150 mm of water prcduced 4.5. Mt/ha.

Wheat yields in the region in which this project will be implemented
average about 0.8 MI/has under rainfed conditions. Thus, applyiug as little
water as the equivalent of 100 mm of reinfall at precise times in the growth
cycle of the crop can quadruple yields. Similar magnitudes of yield increases
should be possible for forages. Adding improved cultivation practices,
hessian fly-resistant varieties and fertilizer should significantly expand
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yield possibilities. Fertilizer will have an assured impact on yields beceuse
risk owing to variability of reinfall is the main factor causing farmers te
apply very low levels of fertilizer under rainfed conditions.

Experimental results also show that adding water in excess of the optimel
level of about 100 mm per year has little effect on yield. Thus, there ig
excellent scope for increasing returns through improving water mansgement.

For example, reducing the rate of application from 200 mm to 100 mm would, of
course, double the aree Berved by & given amount of stored water, virtuslly
doubling the benefits of & given reservoir.

The above facts suggest two very important project design elements.
First, technical assistance to farmers should have & high pay off. Seconc,
applying a system of water charges or introducing a strict rationing systen
will likely be necessary to induce farmers to improve their mansgement of the
water. The letter is a sensitive policy issue which can only be addressed &:
eviderce of benefits are accumulated during project implementation. At
present, the GOM intends that farmers pay only the operating and maintensrce
costs of this system. It is likely, however, that water charges covering a!
least part of the investment costs will be necessary to induce farmers to use
water efficiently. Water charges would benefit society as & whole in twe
ways. First, production per dollar of investment in dams would increece.
Second, excess "rents" accruing to farmers over and sbove returns nececssary te
gain & given level of production could be captured as public reavenves, which
in turn could be used to expand public investment in water resourcecs.

- Irrigation werk

The irrigation works undertaken by the MARA are limited to the ¢ff{-farr
conveyance and distribution systems. A gravity-fed systerm is adopted whenever
suitable s0ils exist downstream in the low-lying terraces. Otherwise, the
water has to be pumped from the reservoir to a main conveyance canal,
increasing the capitel investment ac well as O&M costs.

The irrigation system itself is very simple. It consists of an intsake
structure and a concrete conveyance canal with single-gated farm turnouts.
Canals are usually designed to carry flowrates of 30 liters per second to 120
liters per second, depanding on the size of the command area. In this system,
water is delivered to the farmers by timed flows according to the area to be
irrigated. This principle is found in meny traditional irrigation systems in
Morucco. Although the flexibility is nil, the operation is simple and
understandable, and assures equitable division of weter by enhanciug the
fermers' sense of right to water. The cost of irrigation works varies between
8,000 and 10,500 DH/ha depending on the length and dimensions of the canal as
influenced by the size and shape of the command area. When the stream is
steeply embanked and there is no irrigable land downstream, water is pumped to
higher ground, increasing the investment cost to as much as 20,000 DH/ha.

- Upstream protection of the dam

Some revegetation and soil work such as terracing and check dams is done
in the upper watershed in connection with each project to prevent soil erosion
and reservoir siltation. Usually 1% to 10% of the upper watershed is subject
to treatment and revezatation at an average cost of €,000 DH/he.

A
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3. Description of Proposed Dam Sites in the Settat Command Ares

- Physical setting

The "Settat Command” sres includes all or part of three very distinct
geographic regions in Morocco: the low Atlantic plains, the Hercynien
highlands, and the Interior steppes and platesus. At the moment, almest 81}
the proposed small water projects are located in the last two regiont. Thet
two large divisions have been subdivided into seven distinct geographic
eareas: Haouz de Marrakech plateau, Jbilete-Mouissate, Bahira plain, Tadls
plain, the Phosphate Plateau, Rehamne massif, and the Essaouira-Chicaous
syncline. Geology, soils, rainfall, surface aquifer and surface drainage he
differing characteristics that affect the analysis of each small dam Bite.

- Geolopy

Four geological formations have importance to this program:

0 Alluvial) and lacustrine formations with good surface sguifer recharge
sre widespread in the Bshira/Tadla pleins and the Hacuz.

o Calcereous formations are widespread in the Essaouira basin, Jbilete,
Rehamna, Eshira pleins, Phospate plateau, and the vicinity of Beni
Mellal. The formations influence the pH of the water end shallow aguif
recharge. Some eroded cslcareous formastionts cannot be biologicaliy
restorec end¢ remsin sources of siltation.

o Sedimentary formations derived from red clays from shallow seac erd
lagoons car be found in approximately the same aress as the celcarecus
formstions. They are barely permeable. Some are highly erodable &nd
contain ssline layers that can affect the water quality and csuce
siltation.

o Ancient igneous and metamorphic formations in Jbilete and Rehemna hev
shallow soils and extensive rock outcrops and are impermeable.

- Soils

The soils of the commsnd area require special attention from the

§
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engineering, environmental, and agricultural viewpoints. Soils will determine

vegetative and structural soil conservation measur:s. Along with storm
intensity and slope, soils have the mejor influence on sheetwash, channel
erosion, reservoir embankment stability, location of borrow pits, foundation
excavation, on-farm irrigation management, and cropping patterns.

- Climate

The Moroccen climate is summer dry/winter wet. The command area's

rainfall varies with latitude, altitude, distance from the ocean, and exposure

of the watershed to the Atlantic storms. The area is located south of the
Casablanca-Tadla line. Below this line, the annual rainfall rarely exceeds
400 mm. The west border of the Haouz has about 200 mm of rain. Bqual in

importance to the amount of rain is the timing of the storms in relation to



crop water demands. The start of the winter rains (October-November) and the
amount of rainfall in March-April are the two crucial times in the Settat
command area. Rainfall has a coefficient of variation of 30% to 40%, which is

typical of semi-arid aress.

The temperatures very between 15° and 25°C near the coast and 25°
359C in more continental ereas. The coldest monthr are December, Junuery,
and February. Humidity varies from 45% in July to 77% in Janusry.
Eveporation is about 1500 ¢ 150 mm.

- Surface runoff

Surface runoff occurs in response to the rainfall and depende--in
addition to watershed characteristics--on the intensity of the storm. Thus,
it is not unusual to encounter a wide variation of runoff coefficients betweern
storm events on the same watershed as well as between different watersheds.
Most of the projects are situated in watersheds without basic hydrologic
data. The determination of runoff from watersheds without rainfall and runoff
stations is a difficult task. Estimation of mean monthly or annual inflow
rates and flood hydrograph peaks and volumes can easily be subject to + 50%
error. The same can be said about the estimation of flood frequencies and
flood hydrographs. The heterogeneity of the climate, soils, and vegetsticor in
Morocco does not lend itself to the development of a generic method of runo’f
determination. Each site it & particuler case to be studied as & smel?

watershed within & hydrologic region.

- Sediment load

Sedimentation of storage reservoirs is a serious problem affecting the
physicel life and cost of the project. The estimatiorn of sedimert yiel7 from
watersheds and the amount of deposition in the reservoirs is very difficult
and can be subject to + 100% error.

- Groundwater

The Jbilete snd Rehamna areas have no shallow aquifers. The BRaouz,
Bahira, and Tedla arees have fluvio-lacustrine sediments that contain shallow
aquifers. The creataceous formation in the Tadla plains has a deep sguifer,
the other areas do not.

- Plants and vegetation

The project area is now predominantly agro-pastoralist. The largest area
is planted to seasonal barley and bread wheat followed by a fallow period.
Much emaller areas are planted to legumes. The cropping pattern changes each
year defending on the timing and amount of rainfall. In the Bahira plains and
parts of Haouz, wintertime cereals are planted with floodplain irrigation.

In the Tadla plains, huge irrigation projects have recently been developed
with three to six crop rotations each year. The Haouz plateau, a much older
center of irrigated agriculture, grows a wide mix of garden crops, cereals,
and slfalfa. Orchards of olives, almonds, and figs sre encountered in Tadla
and Haouz. The only large-scale forests are the plantations along major
roads. DBecause of the long history of cultivation, there does not appear to
be any reserve for the orjginel plantlife.

&o\
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- Animals

About 40 species of mammals and about 100 species of birds are known
within the project arsaz. Endangered or threatened mammalian epecies have long
since disappeared except for the Sidj Chiker rererve. The domestic livestock
include gosts, sheep, cows, and a few camels. They graze on land too steep
for cultivation, on fallow land and post-harvest fields. There are few
pastures with improved forage.

- Heelth and waterborne diseases

In Morocco, the major waterborne and water-related diseases are malaris,
coliform bacterial intestinal disorders, emoebic dysentery, and urinal
bilharzia, all of which have been reported in the Settat command area.

' Evaluation of the Technical Aapects of the Program

- Irrigetion

At present, in most of the Small Dams Program's irrigation perimeters,
water requirements of crops are estimated on the basis of full irrigatior
requirements. In the context of supplemental irrigation, the command sreacs
can be subetantially expanded by spreeding existing supplies over & larger
area. With supplemental irrigation, the timing of irrigation becomes more
important than the quantity of water applied. Typically, supplemental
irrigation on cereals and forages will guarantee a yield of 3.0 to 4.5 Mt/he
in farming areas receiving 300 mt or more of rainfall with an amount of
irrigation water of 75 to 200 mm, depending on the local seasonsl rainfall and
its distribution.

Pumping the water to higher ground increases the capital and O&M costce.
During the planning stage, unnecessary pumping should be avoided as much gs
possible by considering development of irrigation projects further

systems such as center pivots might become economically competitive. Despite
their high investment costs of about 30,000 DH/ha, the operational costs might
be substantially reduced because of their high efficiencies, which may be as
high as 80 percent. However, these systems would require appropriate farmer
organizations and technical assistance.

Cooperation and interaction among the three ministries involved shéuld be
increased in order to improve the planning process so that the development of
each dam project can be brought into harmony with social, environmental, and
production goals. A radical shift out of the existing institutional framework
as defined by the Interministerial sgreement cannot ve envisioned in the
short-term. More reasonably, one might envision as a first step, enhancing
the capability of each institution involved to adequately fulfill its
obligations. This would increase cooperation among them by making thez more
sensitive to the implications of their actions and to the value of the
information they can provide. For instance, an in-depth analysis of
hydrological inflows is not only crucial for the design of the dam, but is
essentisl for the design and operation of the irrigation system, particularly
for supplemental irrigation. Training may be an essential first step toward
this goal. :



The design of the irrigation systems is somewhat superficisl and should
be {mproved. The option taken by DER to design syutems through its provinciel
services in the DPA's with the backing of the central service of DER should be
encouraged. Mowever, this option requires that guidance and technical
assistance be provided to the DPA's for better mansging the planning, desigrn,
implementation, and mansgement of the irrigstion projects to be developed.

The contribution of the USAID project to encourage this could be in providing
adeguate training and the necessary field equipment.

A conceptual model for planning, designing, and management of
supplemental irrigation systems should be developed. The development of this

model may proceed along the following stages:

o Estimating a functional relationship describing the water use of the
crop as determined by soil moisture fluctuations caused by water use,

rainfall, and irrigation;

o Determining the soil moisture fluctuations ceused by crop use,
rainfall, and irrigation;

o Establishing & response function relating plant yield to an integreted
value of soil moisture throughout the growing sesson;

o Anelyzing (by economic criteria) the long-term probability (f success
or failure of any particular irrigation schedule at the location.

_ Such a model could be used to extend the conclusions drawn from the
experiments carried out by the Dryland Applied Agricultural Research to the
entire Settat command arees. It would assist in formuleting & cleer policy fcr
planning the allocation of weter, determining the optimal size of the
irrigation project and the optimel operating rules of the dams.

- Hydrology

The hydraulic design of the storage reservoir, the spillway, and the
outlet works is done on the basis of hydrologic informetion supplied by the
government. The design engineers, as well as the government hydrologists, are
aware of the shortcomings of the hydrologic data base and the methods for
making runoff estimates. However, one cannot wait 20 years to collect more
data before undertaking a development project; the worth of five more years of
data has been shown to be economically insignificant in many projects. Yet,
as more siteb are developed, more hydrological information is collected and
more experience is gained, the predictions and the planning will become more
reliable. In the meantime, there is & need to devote more time to the
analysis of the existing data base, to refining end upgrading the
methodologies for estimating monthly inflows, flood flows, sediment yield and
reservoir sedimentation. Time should slso be devoted to the evaluation of
natural and artificial recharge sand to reservoir operation studies in
conjunction with monthly egricultural water demands, fish culture, and various
environmental requirements. A monitoring system should be established. The
data base and the analysis of the data to esztimate annual inflows, and flood
frequency and flood hydrographs should be available to other government
agencies, educational institutions, and private consultants.
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- Design

The design of the dam, spillway, and outlet works is done competently
based on state-of-the-art hydraulic engineering theory and techniques. The
quality of engineering is good. The consultants pay particular attention to
the safety of the gtructure and to a design which is labor-intensive, uses
locally avei:able materials to the grestest extent possible, and is
economical. The role of the consulting firm is very limited and narrowly
focused on dam design. However, many times the objectives of the project are
not clearly articulated to the consultant and she’/he {s not given the
opportunity to search for safe and least-cost alternatives. The consulting
firm's role in project planning and development is minimal. Consulting
engineers responsible for Lhe design of the dam and concerned about structursl
safety would like to see more extensive site investigations and laboratory
tests, especially in the case of larger dams.

The role of the consulting firm is finighed once the final design report
and drawings are submitted to the "Administration de 1'Hydrauligue." The
construction is cerried out by the MPW and the MOI. Some design engineers
feel that it would be preferable--particularly in the case of larger damc--to
have the designer collaborate with the government during the construction
process as edviser and change or adapt the design to the unusual conditions
that might be encountered in the field. There are a number of consulting
firms in Rabat und Casablance which would be competent to provide dam design
and realistic estimates of construction costs.

- Damr Concstruction

The construction of the dam, which is undertaken jointly by the MPW end
the MOI, seems in generel to be well done and remains within the estimated
budget and the allocated time frame. Although construction is labor-
intensive, labor accounts for 50% to 60% of the total cost, there does not
seem to be a deliberate inflation of the labor component.

- Upstream Protection Works

While only the minimum amount of work is done, to protect the dam, the
general approach is acceptable from a technical point of view. The MARA-EF
has good technical resources for carrying out the necessary works. It is
recommended that coordination between MARA-EF and agencies responsible for
other components be improved. In particular, the EF engineers should work
with the other agencies from the very outset to plan a protection scheme,
provide cost estimates, and contribute to the analysis of siltation problems
and the means to alleviate such problems. This inter-agency collaboration
should continue throughout the scheme design and implementation process to
ensure that all works are properly completed in a timely, coordinated fashion.

An expanded analysis required for protection of the irrigation system
should include:

W
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- improved goologicel, soil snd topographical studies of the
surrounding watershed ares, with emphasis on potential erorion
impacts and control measures;

- examination of existing land use practices (e.g., livestock
grezing) in the surrounding watershed ares in relation to potential
erosion impacts and control measures (if necessary);

- assessment of the technical and financiel efficacy of varying
degrees and types of anti-siltation measures such as structursl and
vegetative erosion control works, bank stabilization works,
livestock mansgement/control mechanisms and improved farm lanc anc
water management practices; and

- {dentification of any potential water gquality problems (e.g.,
galinity, slkalinity) which might seriously impede lhe attainment
of agricultural production objectives.

5. Summsry of Recommendatiors

The technical evaluation of the GOX's Smell Dams Program raised the
following issues:

There is & need for increased cooperation between the three
ministries to coordinate design and construction of the entire
system: upst.eam protection works, the dam, and the downstreer
irrigation system.

- The downstream irrigation works need improvement and the technology
of supplementary irrigation needs to be better understood by the

extension service.

- The capability in hydrology needs to be strengthened: hydrelogical
monitoring programs should be established for each project.

- ‘There is a8 need to develop & conceptual framework for planning for
supplemental irrigation.

- The engineering design and construction of the dam are satisfactory
- Technical assistance and training programs have to be provided for

all componefts, but especially for irrigation system design and
implementation and upstream protection works.

o
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ANNEX C

v f The of Three Proposed Site:

1. Overview of Informetion Availability

The purpose of this evalustion is to assess the GOM's current syster of
site selection and to recommend improvements. To this end, expended
feasibility criteria were applied to three supplementary irrigation sites
being proposed by the GOM to ascertain whether or not they would be acceptable
and whether or not the proposed feasibility analyses would be adequate for
site selection.

Three proposed supplemental irrigation projects were evaluated in light
of the criteria and guidelines established by the SI project. The sites
visited were Sidi Salah in the province of Beni Mellal, Arichs in the province
of Settat, and Biadne in the province of El Kelas.

Only & rudimentary economic analysis was availeble for each site.

Engineering and irrigation informetion was relatively complete for eech
site. In only one of the sites visited was informetion on significant cocisl
aspects provided (Biadne), and even here the information was very limited. Ar
effort was made to discover more about the social aspects and implications of
the dams in its discussions with local officials. experts, and farmers.

The enslysis releted to wetershed protection requirements appeared wesl
compared to the engineering standards epplied. The s0ils studied were in the
impoundment area but engineering standards--not agro-pastoral standards were
used. There was no range status assessment available for any of the sites.
Erosion data hasd been extrapolated from very large river basins which were not
necessarily comparable to these smaller watersheds. 1In most cases, the
watershed improvement and protection program was completed for the areec
immedjately around the dam, ranging from 1% to 10% of the total waterched.
Little effort was made to assess the relationship between erosion and
conditions in the upper watershed.

Watershed improvement actions were limited and not always appropriate to
the heavily grazed and cropped watersheds of the plateaus and plains. At some
dam sites, there is an overemppasis on terracing, check dams, and eucalyptus.
What is needed is more attention to vegetative soil control methods (e.g.
strip cropping), livestock access, season-of-use and limit agreements. There
is a need to influence existing nurseries to grow some of the more difficult
natives species, provide shrubs, perennial and annual grass seeds rather than

just trees.

Environmental health concerns had not been addressed at the time of site
visits. No extra funding hed been put aside for special monitoring.
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2. oppibility Anslysie of Specific Sites

8. IDI SALAH

- Hydrological Anslysis

There was sufficient water for supplemental irrigation, but the annusa.
sediment load was far too large compared to the reservoir cepacity. The
reservoir may slit up in six to ten years.

- Environmental Anaslysis

The proposed dam site st Sidi Salah had too litte information available
on the watershed. It was the largest watershed (162 km?). The upper
wetershed sits in two provincer--which could complicate any administrative
coordination for upper watershed improvements and erosion control. In the
impoundment area farmers will be losing significant acreage. Small dams with
supplementary irrigation in the floodplain area have not been considered
adequately. 1In addition, karst problems (a dissolving limestone) and
embankment collapse are possible severe constraints.

USAID should consider whether it wants to taclkle the task of cocrdinating
work in the 162 km? area on livestock, dryland cereal production, &nd
erosion control. The toporraphy and geology also sppear the most difficult cof
the three sites visited.

- Social Analysis

(4) Water Uses Planned

1) Irrigation for 150 hecteres, affecting 50 families
2) Water provisions for approximately 30,000 livestock.

(B) Delinestion of Affected Population - Characteristics of
Beneficiaries

1) Status: The dam site is located in a relatively poor region;
farmers say that villages have experienced substancial

out-migration,

No information was avajlable about other affected
communities; nor about characteristics of land in irrigated
perimeter.

Problems have existed in getting farmers to accept equal
quantity of land elsewhere in compensatio. for land needed
for dam site. This issue appears to be handled by local
authorities in what may be an authoritarian manner, but
information wes too sketchy to draw firm conclusions.

Farmers have no prior irrigation experience.

2) Conclugion: Purther information is required before a
judgement can be made.
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(C) ti tion

1) Status: PFarmeres have had no prior irrigation experience.
The government's communication with farmers is limited.
Farmers do not know what water-usere assoclation would look
like nor that they might be required to pay fees.

2) Conclusion: Communication and participation efforts are

deficient. More emphasis to these aspects might increase
chances of project success.

(D) Feasibilit

There is no prima fecie case as to why this project would no’
succeed from a social point of view.

(E)  Impact

Impact cannot be reliably assessed owing to lack of information.

(F) Conclusionc and Recommendsations

While no prima facie reason exists to reject this site, serious
geps in information exist and would have to be filled before
definitive support for this site should be committed.

- Economic Analycsis

The rudimentary economic anslysis performed indicated a low probability
of economic feasibility.

b. ARICHA

- Hydrological Ahalysis

There is sufficient water for supplemental irrigaetion. 1In fact, because
the reservoir capsacity is very large, the tultivated area can be doubled from
the estimated 200 has to 400 ha if suitable lands are available. The sediment
load is large, but is just at the liwit of the criterion. If mitigating
measures such as maintenance dredging, upper watershed soil conservation
practices and occasional sluicing of the finer sediments are practiced, the
project may be acceptable.

- Environmental Analysis

This site had the least information. The impoundment area had the worst
erosive conditions of any of the three sites with deep gulleying, rills, and
badland-type slopes., Livestock data had been collected only for the irrigated
perimeter. It was not clear that erosion protection was possible at any
rasasonable cost.
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Brosion control would appear to be a very high coet item and require s
lengthy time period for preparstion (soil/slope investigation, nurseries. land
management agreements),

- Social Anslysis

(A) Water Uses Planned

1) Provision of drinking water for neighboring villager (220
families in a 10 km radius, with & projected population of
327 femilies after 20 years).
2) Provisjon of water for livestock (currently 1,400 enimale,
with a projected 1,700 animasls after 20 years).
3) Irrigation for approximately 200 hectares.
B) Delineation of Affected Populations - Characteristics of

Beneficiaries

1)

2)

Status: The dam site is located in a relatively pocr
region. The 200 hectares to be irrigated include the
property of approximately 80 families, or 800 people.
according to the official document provided. KHowever,
informal comments on the rite suggested that the proiected
irrigation perimeter conttines only plots of large
landowners, each owning mcre than 10 hectares.

No information was available about other affected comrurities
other than general assertions that their interests were being
teken into account. Nor was official information or larg
distribution availeble. Land needed for tne dam site wes
said by officials to have been freely given and compensation
was said to present no problem.

Conclusion: Questions remain about size of landholdings to
be irrigated and relative wealth of these beneficiariec.

C) Participation

1)

Status: Farmers have had no cooperative irrigation
experience (although they had some individual irrigation
experience), they live in a dispersed residence pattern, and
do not carry out harvest tasks jointly. Farmers appear to
have relatively little experience in cooperative activities.
Government agents' communication with farmers has been
limited. Farmers do not appear to know much about what ‘a
water-users association might look like, nor do they appear
aware of what will be required of them in terms of payment.

Officials voiced assurances that establishing water-users
associations would pose no serious problems, and that
extension services would furnish necessary knowledge for
success in water utilization.

f
{\k)
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2) Conclusion: Communication and participation sre deficient at
this point, but not so deficient as to lead to rejectiou of
the preject. However, much more effort in consulting with
and enlisting participation of the affected communities would
be required tov sesure¢ project success.

D) Feasibilit

There are no prima facie reessons why this site would not succeed
from a social point of view. However, the lack of prior joint
irrigation experience and poor communication up until now betweer
the government and local communities may occasion unexpected

problems.

E) Impact

Impact cannot be reliably assessed because of lack of informatior.

F) Conclusion and Recommendation

Skewed land distribution in the irrigated perimeter sugpests tha*
the project may not meet the small farm criterias. Furthermore,
seriouc geps in relevant information exist.

- Economic Analysis

The rudimentary economic analysis evailable indicated that the site wes
only mie~ginally acceptable.

c. BIADNA

- Hydrologicsl Analysis

There is sufficient water for supplemental irrigation of about 80 ha.
The sediment load is light. In general, the site is acceptable from an

hydrological viewpoint.

- Environmentsl Analysis

Biadna has a small upper watershed (10 km2) in a schist geology that
should cause few problems. The upperwatershed falls within one sdministrative
unit. A grevity-fed irrigation system is proposed which greatly simplifies
operations dad maintenance. The “Eaux et Fordts" representative was sensitive
to the needs for hillslope erosion control and increases in productivity.
However, his activity was limited to 10 percent of the watershed in the
immediate dam area. The proposed USAID sssessment method requires additional
work on downstream water supply; erosion control, and land losses in the
irrigated perimeter in order to accommodate distribution system and windbreaks
and livestock management. These are all serious and significant environmental
concorns. But, given its scale and location, Bisdna appears to be the best of
the three sites visited,
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focisl Anelysis

(A) Water Uses Planned

1)

2)

3)

Irrigetion for approximstely BO hectares of a possible 160
hectares (documents provided show that 23 families own 140
hecteres, with the size varying between one &nd ten hectares).

Water provisions for livestock (2000 sheep).

Household water: Not mentioned in documentation provides.
but cited in discussions with officials.

(B) Delineation of Affected Populations - Characteristics of

Deneficiaries

1)

2)

Status: The dam site is located in a relatively poor regior.,
where there has been no cooperative irrigation experience.
Barley and barbary figs ere the main agricultural crops, and
livestock constitute an important economic activity.

Land in the irrigated perimeter is owned by families fror e
number of neighboring villages as well as the village cioses!
to it. Land distribution, sccording to documentatior.
provided, is somewhat skewed (twc ow:ers control 70 of the
140 hectares), but officials said th.t, ia the 5C-hectere
erea that would be the first segment irrigatec, thic
distribution would be much less unequsl.

Conclusion: No concrete resson exists to reject this s.te on
above grounds.

(C) Participstion

1)

2)

Status: Farmers cultivate private lands ard do not appeer to
have much experience in cooperative economic activities.

Government communication with farmers appears to be limited,
and farmers were not aware of what the water-user association
would look like, nor what would be reguired of them for
maintenance and operation of the water system.

Some farmers expressed discontent that their land would be
by-passed by the irrigation system; others complained that
their access to pasture land would be cut off by the dam and
flooded area. Officials present assured the farmers that
these problems would be resolved.

Conclusion: Communication and participation efforts are
deficient. MNore emphasis to these aspects would increase
chances of project success.



(D) apibilit

No prims fac.e ressons exist why thie project would not succeed
from a social point of view. However, the lack ¢f prior
cooperative irrigation experience and poor communications up until
now between governmen! workers and local communities may occasion
unexpected problemr.

(E)  Impact

Impact cannot be reliably sazsessed due to lack of information.

(F) Conclusions and Recommendations

Preliminery informstion suggests that this is 8 site which has good
potential for success. However, serious gaps in relevant
informstion exist.

It is recommended that these gaps be filled and that USAID take
into account the results of that analysis in reaching a decision on
providing support for this dam.

Economic Analysis

The financiel and economic anelysis indicates the! this project hes &
FIKK of 38% and and EIRF of 5%, i.e., it is profitable for the farmer, but rot
for society. The resson for this is essentislly that the aveilable anpuel
inflow allows the supplemental irrigation of nc more than 8C he. Giver the
estimated cost of the dam, insufficient benefite are generated to gatisfy the
economic fegsibility criteria.
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ANNEX D
onomic apd ncial Analysis
1. Irrigetion end Land Use in Morocco

Total cultivable area in Morocce ig sbout 7.72 million ha (11.?2 percent
of the total geographic ares). Of this, 800,000 he are under irrigatiorn ar-
the balance, of 6.92 million he, is under reinfed cultivetion. About 3¢
percent of the cultivable ares is left fallow, giving a cropping intensity c¢f
about 70 percent. Ceresls (mainly wheat and barley) occupy 60 percent of the
cultivated land. At present, some cereals and a large proportion of sugsr en:
fodder crops are cultivaeted in fully irrigeted aress, largely in the northerr
part of the country.

4 promising alternative to full irrigation is supplemental irrigatior
(S1), defined as irrigetion under the situation where a given crop can be
economicelly grown under normal reinfall alone but additional water will
stabilize and improve the quantity and or gquality of yields. Typicsally,
conditions conduzive to SI are found in egro-ecological zones characterizes by
annual precipiterior ranging from 250 to 600mm. Other than certain
large-scale irrigavion schemes (e.g. the Tadle and Doukels schemes., where
winter crops eve supplementarily irrigated. the following three
agro-ecologicel zones within Morocco fell into this category:

i. Pleine and valleys at the foot of the Middle and High Atler mounte:r:.
The maicer part of irrigation water is surfsace supplied from weter
sourcec, tloods and snow melt, but wells also exist. Suc: areess zre
represented by Ain Taoujdate district in Meknes Province end Ait Outir
district in Marrakech Province. Vegetables, forages, ceresls anc fruit
trees are being irrigated. The number of irrigetions rargec from 2z tc 4
per crop season, depending on the local reinfall.

ii. The Atlantic plains and the platesus of eastern Morocco. Berrechid
district in Settat Province and Taourirt district in Oujde Province are
representative of these zones. The annual rainfell is about 400 mm in
the first zone and 250 mm in the second. Most irrigation water is pumped
from groundwater. Individual farmers use their own pumping equipment to
irrirate vegetables, cereals and forages in Berrechid district while
forages, cereals an? olive trees are irrigated in Teourirt district.

iii. In Had Kourt district, Kenitra Province. In these zreas farmers vsually
cultivate sugar beets under rainfed conditions. During the last year of
drougth some farmers began to supplementally irrigate this crop on an
area of about 430 ha. The water is pumped from the Sebou and Rdete Wadis
with 1 to 4 irrigations per crop season.

Most ¢f the agricultural land included in the Settat commend ares falls
into category i. or ii., above. Given its dryland agricultural focus and it's
sparse rainfall (typically less than 400 mm per year) it is in many ways an
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{desl region for promoting supplemental irrigstion. We know that in thir
region the lack of water available to the growing plant is the single mor!
important factor limiting yields. Thus, the potential impact from the
sgricultural research program funded by USAID at the Aridoculture Center ir
Settat may be somewhat limited due to lack of water. This applier
particulsrly in those regionr where average annue) rainfall is lers thor I0¢
mm (E] Kelsa province for example), where the problem is often compounded by
poor distribution of this water throughout the growing season. By increaring
water available for supplemental irrigation this project will not only heve &
direct impact on agricultural production, but also indirectly enhance ths
potential benefits of the agricultural research center at Setteat.

2. Benefits of Supplemental Irripation

Research findings show that supplementary irrigation grea:ly increacer
yields. Experimentel work on supplementary irrigation has been carried ou:
since 1975 at the Oulad Gnaou experiment station in Beni-Mellal Province.
Average rainfall at this site is about 420 mm. It was found that & smell
amount of timely supplemental irrigastion -- sbout 100 mm -- has & large effet
on grain yield of wheat, giving yields from 3.0 to 4.2 Mt/he as compered t-
the natione]l average yield of less than one Mt/ha. In the 1975-7¢( seescr.,
with 311 mm of rainfell, & supplementary irrigation of 98 mm applied &t the
germinatior stage yielded 4.2 Mt/ha. In 1979-80, with 224 mm of reinfall,
supplementary irrigation of 79 mm edded et the ferminstion stage geve & whee!

yield of 3.5 Mt/he.

Other experimentel work on the effects of supplementary irrigetion cr the
yield of field crops is being carried out at the Aridocultrre Center e*
Settat. The objective of these studies is to cr.ipare the yield re-ponse ¢f
different cereal genotypes growrn under different water deficits anc tc
establish a simuletion model for wheat growth under different water deficite
and cropping techniques. -In 1985 and 1986, whest under rainfed conditicns
yielded 2.2 MT/ha., 75 mm of supplemental water produced 3.2 Mt/he, &nd 15C mm
of water yieldec 4.5 Mt/ha.

Yield increases in the areas where SI is slready practiced have also been
encouraging. In Meknes province and in Ait Outin yields have typically
doubled or tripled. 1In the Settat region (near Derrechid) yie¢’ds of 4 Mt/ha
for wheat were obtained, four times the yield under rainfed conditions. It is
likely that these yields will increase even further, as farmers become more
familiar with SI practices.

In addition to increasing yields, SI also helps stabii:i~: them. Year to
year fluctuations in grain yield in the Settat command are:u are extremely
large. To guard ageinst the ill effects of these fluctuations, farmers in the
Settat command area tend to devote a substantial portion of their land to the
more drought resistant barley, rather than growing higher vielding and higher
valued grains such as wheat. The assured availability of water that the
irrigation systems introduced under this project ¢.fer will thus have the
additional benefit of inducing farmers to adjust their production program away
from barley towards wheat.
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4 third benefit will come from the intensification of animal husbandry
thet £] will make possible. Straw from grain crops s the major cattle feed
used in Morocco. §I1 will not only incresse grain production, but straw
production as well, albeit to a lesser degree, and the overall incresse in
avajlable water will permit better watering of the livestock. In some aresr,
where the systenn yielde sufficient water, farmers might also introduce
dedicated fodder crops, in addition to grains., to cofncentrate more on

livestock raising.

Finslly, farmers may alsc decide to devote part of their land to growirg
vegetables, or grow vegetables after the main cereal crop has been harvested.
The viability of second crope is very site specific, and may vary from year tc
year as a result of available rainfall. For example in years of extremely
good rainfall, very 1ittle water will be reguired for supplemental irrigatior
and the bulk of the reservoirs' capacity could be devoted to irrigating a
second crop. On the same site in years of poor reinfall, virtyally sll the
water will be required for supplemental irrigation and a second crop will rno:

be feasible.

Net SI Benefits per Hecteare

Farm bucdgets were constructed to evaluate the benefit of providing SI to
a hectere of agricultural land in the Settat command erea. The question &asked
was: Jf ar SI system providing water to & hectare of land is installed, how
much more can be produced fror this land and what is the additionel preductics
worth? The sum of the velue of this additional production, less annuel
recurrent costs, discounted to the present, gives the additionel value the®
the SI system imparts to the land. Adding this over &ll the hectares ths:
benefit from a specific SI system results in a measure of the "worth" of the
whole &7 system. The economic decision criterion is then simply thet the
economic costs cf the entire SI system, including dam, up-stream works, ant
dowri-stream works, must nct exceed what it is worth.

The additional output due to SI is cslculated using the following
assumptions:

1. Only asdditional output from the first crop, assumed to be grain, and from
associated livestock holdings is counted as benefits. Potential benefits
from & second harvest, though probably possible in good years, are not
certain enough to warrant inclusion at this time. Second harvests would
also be based on the application of full irrigation, not supplemental
irrigation which is the emphasis of this project. !

2. At least 350 mm of weter per hectare are provided for supplementsl
irrigation. Assuming typical losses from evaporation and irrigation
efficiency of around 50 percent, this will allow 100 to 200 mm of water
to reach the crop. This is sufficient to virtually guarantee grain
yields of around 3.5 Mt/he, assuming low to normal rainfall and
appropriate agricultural techniques (fertilizer etc..).
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3. Yields are assumed to be only shout 60 percent of potential injitially,
but as» farmers learn to use the water provided more efficlently ancd
modify their agricultural practices, they are expected to reach their
potentisl of 3.5 Mi/hs within five years. The potential of 3.5 Mt/he ir
in the lower range of results obtained so far (see above). Three-yesr
averager of yields in the Settat command sres for the dry zone (lees thar
350 mm of rain) and the intermediaste zone (greater than 350 mm of rair)
were used to compare to expected yielde under supplements) irrigatiorn
These yield estimater are 0.6¢ and 1.06 Mt/ha respectively.

4, Livestock holdings are assumed to increase by the equivelent of one hee
of cattle per ha. Milk production is estimeted to be 860 liters per
yeer, a figure that taxes into account the typical age and sex
distribution nf Morocco's cattle herd. Anualized meat production i
estimated to be 42 kg/ha.

S. Before the SI system becomes operational, farmers are assumed to devo!e
75 percent of their land to barley production and 25 percent to durur
wheet (blé dur) production. With the SI system, drought rieks are
reduced and farmers will respond by planting only 20 percent of their
acresge with barley, the remainder split evenly between bread whea® (b2¢
tendre) and durum wheat.

6. Additional production costs were essumed to consist of 12 men-days cf
labor, valued at the economic opportunity cost of 4.5 DE/day (20 percern:
of the minimum wage), 150 kg of fertilizer valued &' .8 Dli/kg, anc the
farmers' share in the systems O&M costs estimated a. 500 DH/he for
gravity fec systems (2 te 3 percent of the system costs). For systens
involving pumping, &n additional cost of .25 DH/m3 of water wes addes tc
reflect the running coste of the pumpe.

7. Five year averages of import parity prices were taken ac the ecoror::
velue of production. The calculations sre given in Table D-1.

The annual additional net benefits per hectare due to SI were discounted
over the assume system life of 20 years using a 12 percent discount rate. The
resulting estimates of net worth of SI per ha, labelled "B", for the four
combinations of rainfall zone and pumping requirement are given in Table D-2.
Table D-3 gives more detasil on the calculation of B for the intermedjate
rainfall zone es an example.

UWs can be seen the values of B range from about 30 thouseand DH/ha to
abou. 40 thousand DH/ha. This implies that & hectare of land with access to
water for SI should be worth between 30 and 40 thousand DH more than
comparable land without any access to irrigation. USAID/Rabat has some
anecdotal evidence on differences in land prices between comparable land with
and without access to water for irrigation and has reported on that to
Washington in cable form (Rabat 5224). The differences reported range from
about 50 thousand DH/b= to 70 thousand DH/ha. These values, however, refer to
land with access to more water than will usually be provided in the types of
SI systems funded under this project. This anecdotal evidence thus supports
the order of magnitude of the estimates arrived at analytically and tends to
reinforce confidence in the economic viability of the project.

/b
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Jable D-1

Import Perity Prices for Graine
(per metric ton)

Cost Itenm Larley Durum Wheat Soft Whes!
(Orge) (Ble dur) (Ble tendre)
FOB Gulf (%) 80 1061 136
See Transport 20 20 20
CIF Casablance 110 181 156
in DH(1%-8.3DE) 913 1502 1295
Port Charges 108 108 108
Locel Transpert 9t 98 98
Local Perity Price 1116¢ 1720 1501
Roundec in DH/g 112 172 150
Table D-2

Ectimated Net Worth (B) of SI per ha
('000 DH/ha)

Mean Annual Raeinfall Zone

Type of SI less than 350 mm greater than 350 mm
Grevity fed 40.4 36.7
Pumping needed 33.9 30.2

¢
~A
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Jable D-3

Calculating the Net Benefit (B) per ha

Production Schedule w/0 §1 with 0l Pricer

Grajn Production

Grain Yield 10.6 35.0 g/hs

Crop Rotation

Darley (orge) 75.00% 20.00% 112.0 DH/q

Duruin Wheat (ble dur) 25.001% 40.00% 172.0 DH/q

Soft Whest (ble tendre) A40.00% 150.0 DH/q

Livestock Production

Milk -- 860 2 2.0 DH/1

Mesat -- 42 Xg 18.0 DH/kg
==>Totel Velue of Output 1,34¢ 7,768 DH/he

Production Coste

Letor -- 12 md 4.% DH/m?

Fertilizer -- 150 kg 0.8 DH/kg

Share of O&X -~ SO0 DH/he

Pumping Costs 875 DH/he
==>Total Production Costs

Gravity fed SIJ 674 DE/hs
Pumped S1 . 1,549 DH/he
Economic Net Benefit Flows
i Year _ B
1 2 3 4 5 through 20
gravity SI 2641 3418 4194 4971 5748
pumped SI 1766 2543 3319 4096 4873

Net Present Value (“worth" of SI) at 12 percent over 20 years

gravity fed SI systems 36703 DH/ha
SI systems reguiring pumping 30167 DH/ha




Renadsivity Aoalrais

The above estimate of discounted net dbenefits (D) are sensitive to
changes in the underlying sssumptions. Three sre of particular importance an-
reflect management of project resources, extension and farmer management of
irrigation, and upstream protection against erogion. The results of the
sensitivity analyses were ar follows:

.. Lagged implementation of the project. 1If irrigation systems are not
bujit at the same time as the dam, or sufficiently soon that the secon?
yoar of the project can be exploited by farmers, the economic benefit of
the project will fal). If for any reason the construction of the dan
itself is drawn out, a similar effect will be registered. If, for
example, the construction of the canals were postponed for one year, the
discounted net benefit per hectare would be reduced by about 10 percer!.

b. Slow rate of mastery of the irrigation system. If, for any reason,
farmers are slow to accept the new technology, because extension services
are unsble to do their job, or the water user's associations are slow to
develop, benefits will be reduced. If it takes 7 insteasd of 5 years for
farmers to muster the SI technology, benefits will bhe reduced by 1¢

percent.

c. A third test was made to sce the effect of a longer system life orn L. I
the SI system has a life of 30 years, instead of the aseumed 20 yezre, [
will be increased by 10 percent. Good watershed management to prevent
eros.on is an effective way of extending system life.

J. Costs of SI Systems and Benefit/Cost Comparisons

It is more difficult to arrive at expected costs per hectare figures,
then is the case for benefite. This is principally due to the fact that costs
are much more site specific than benefits and therefore subject to much more
variation. This variation has essentially two sources, the variation ir uzit
costs (e.g. the costs per cubic meter of fill, the costs per linear meter of
canal) and veriation in the size of the structure required in different

locations.

By disagregating costs into three categories, upstream, dam proper and
downstream, it is possible to get somewhat of a handle on that variation. By
far the largest variation is in the estimates of upstream watershed protection
vorks. As a rule of thumb about 10 percent of the watershed require treatment
to slow erosion, and on average the biological treatments used cost around
6000 DH per hectare, according to information provided by the GOM. The size
of watersheds varies roughly from a few hundred hectares up to 30 square
kilometers. Nost of the very small watersheds, however, will not provide
sufficient water for supplemental irri ation «n perimeters of the size
considered here. The typical watershed of a site suitable for supplemental
irrigation will be between 15 and 30 square kilometers. Accordingly, for the
systems considered here, up-stream protection works would have to be applied
to 150 to 300 hectares at a cost from .9 to 1.8 million DH per site.



More accurate duta exists on aversge dam costs, since s fairly large
sample of dams has already been built. Construction cost data war
available for 23 of them, 16 earth dams snd 7 masonry dams. Table D-4

summarizes the resulte:

Table D 4: Anslysis of Construction Cortr

Minimum Meximum Mean
Earthen Dame: Volume ('000 m3) 42.0 220.0 107.5
Cost ('000 DH) 3,710 17,845 8,736
Unit Cost (DH/m3) 64.9 15¢,0 88.6
Masonry Dams: Volume ('000 m3) 4.0 30.0 15.5
Cost ('000 DH) 3,088 12,450 7,429
Uait Cost (DH/m3) 381.8 771.9 552.8

A number of points are worth noting in this table. First, on & per culbic
meter cost basis, mesonry dems ere ronghly six times ac expensive as earthe:
dems. However, masonry dames usuelly require only ten to fifteer percent of
the volume of ar earthen dam to retain the same amount of water. Ir the firz]
calculation, masonry dams thus actually wind up sbout ten percent lesst
expersive than earthern dams, in financial terms. Furtnermore, since masonry
dems require more unskilled lebor, the economic cost of which it ornly about 20
percent of the wages paid, their cost advantage in economic terms is ever
greater. Second, The variation in cost per cubic meter is much less thar the
variation in total dam costs. Nevertheless, the variation in total damr costs
is less then the sum of the variation in unit costs and size of the dam. This
is because typically larger dams have lower unit costs and vice versa.
Accordingly, the vrriations in size and unit costs tend to offset each other.
Finally, one notes that the average cost per dam is just about 8 million DM
(one million Dollars), albeit with a substantial variation.

Given the typical profiles of small dams it is possible to calculate the
volume of the dam required f:1 & given hight and site specific values for the
slope cf the banks. In the target area the typical values for the slopes vary
between 4 and 6 meters per meter increase in hight. The volume of & twenty
meter high earthen dam can thus be calculated to be between 80 and 110 cubic
meters. Multiplied by the average cost 88 DH per cubic meter one can arrive
at an estimated average cost for s twenty meter dam of between 7.2 and 9.6
million DH (.85 to 1.15 million Dollers).

Unit costs for down-stream works also vary greatly. The estimated costs
of eight gravity fed systems, which had perimeters over 200 hectares and for
which data were avaiiuble, varied between 820 and 14,710 DH per hectare with a
mean of 3,770 DH/hectare. Using 4,000 DH/hectare as & planning figure for an
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average downstream gravity fed system thus seems reasonable. For systemr
requiring pumping, costs per hectare are substantially higher. There were not
sufficiont deta available to arrive at an eptimete for down-stream costs per

hectare for systems reguiring pumping.

It sum, therefore, the financial coust of a supplementsl irrigation eystern
consistine of a 20 meter dam (DH 8.4 million), & 300 hectare supplemente!
frrigation perimeter (gravity fed, DH 1.2 million), and a 2% squere kilometer
watershed of which ten percent need treatment againgt erosjon (DH 1.5 millicrn)
will be between 11 and 12 million DH (1.4 million Dollars).

In aggregating the economic coste it is proper to discount the
non-skilled labor component by up to 80 percent. Unemployment {5 quite high
in Morocco, estimeted currently at about 15.5 percent in the cities. In the
rural arsas unemployment, particularly seasonal unemployment, is probably
significantly higher, as evidenced by the continued rural to urben migratior.
Promotion Nationale employed almost 12 million man-days of unskilled lebor in
1987, primarily in labor intensire infrastructure projects in the rural
areas. The fact that these employment opportunities have to be rationed is
further evidence of the pervasive un- and under-employment in rural areas of
Morocco. It is therefore & reasonable estimate to assume that non-skilled
labor has a true economic cost approximately equal to 20 percent of the

minimum weage.

It is one of the goals of the Government of Morocco's Smzll Dems Prograr
to heve as high a proportiorn of the cost as possible to go for unskilled
labor. The explicit target ic 60 to 70 percent. However, experience hec
shown that this target is rarely reached for completed systemsc. Some
activities, such as planting for biologi.al watershed nrotection, are guite
labor intercive, and the targets may be reached for these system componente.
Overall, however, labor costs rarely eccount for more than 3C percert cf

system costs,

This proportion has been increasing lately, as the Government of Morocco
has adjusted its construction techniques end some overhead costs, such as
equipment rental, have fallen. For the purpose of the rough estimates used
here, assuming a non-skilled labor component of 50 percent seems appropriate.

Applying the economic costs of labor to the system costs, rather than the
financial costs gives an estimate of the system's overall economic costs.
Economic costs consist of 20 percent of labor costs (assumed to be half of
financial costs), and the full amount of e&ll other costs (i.e. .5x.2+.5=.6).
In practical terms this simply amounts to reducing fimancial costs by 40
percent to arrive at economic costs.

Economic costs of a typical system with a 300 hectare perimeter costing
between 11 and 12 million DH are thus around 7 million DH, or 23 thousand
DH/hectare. This estimate is comfortadly below the estimate for economic
benefits given in Table D-2. The benefit cost ratic is between 1.6 and 1.7
implying that such a typical system would easily satizfy the cconomic criteria
established for funding of supplemental irrigation systems under this project.
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4.  Peneficiaries’' Financiasl Apalysis

The national average per capita income of farmers was approximately 18k«
DH in 1984. A family of six farming 10 has under reinfed conditjons car
generate s net income of about 10100 DH or 1(83 DH per person according tc
data generatecd by the project fessibility studier. This spproximeter the
nationa) aversge per capits farm income. Adding supplemental irrigstior,
totel net income (not accounting for capital improvements coste such at lar-
leveling, tertiary canals, otc..) is estimated at approximately 50,000 DH {:-
ten hectares, or 8,300 DH per person. Net farm income, before amortizatic: ¢
farmer provided investments, would increase almost five-fold under this

project.

Actuel benefits per farmer will probably be substantially lower. Give:
the parcelization of land holdings in Morocco, it is very unlikely that any
one small farmer will have his entire 10 hectares within the SI perimeter. I:
is more likely that a small farmer has one to two hectares within the
perimeter, the remainder located elsewhere. But even in this case farm incom«

would almost double.

Capital improvemerts paid for by the farmer beneficiaries are estimzte?
saround 2,000 D: per hs, or amortized over five years, these capita)l
improvemert costs amount to approximately 560 DH/has per year, about 10 percern:
of annual net benefits per ha (see Table D-3). Other costs such as operetics
anc meintenance costs and production cost increases that the farmer muc! bear
are already included in the annual net benefit calculetion (see Table D-7:.
Cleerly, asssuming these crders of msgnitude, farmers should be willirp :¢
adopt & system of supplemertary irrigation. Morenver, they should be &' le i
pay substantiel water charges and still realize significant geins ir re:

family income.

,wq)\&’ .
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ANNLX £
focial Soundness gnalysis

1. Socjo-Cultural Context

The Barrages Collinairer (Small Dems) Program of the GOM is motivate~
largely by social concerns. Rural unemployment and & desire to stem the tice
of rural-urban migration are the primary:motives behind public constructic:
works in general and smasll dams construction in perticuler. The unemploym::’
rate in the rursl areas is estimated at 10.9 percent. The rate of
outmigration hes aversged over 100,000 people (one percent) per year since
1975. The income level of rural dwellers averages about 60 percent of the' of
urban workers. Given a population growth rate of 2.6 percent per yeer,
crestion of jobs, especislly in the rural areas, is the GOM's number one
development concern.

The smell dams program will effect employment in three basic ways:
short-term employment (6 months) while dame ere being constructed, grow:h ir
or-farm employment owing to increased intencity of cropping under irrigetes
systeme, and off-farm employment stimulated by increesec agricultursl ouvtjut.

It ic evident, however, that employment effects will be largely tern;
ard inconseguential given the megnitude of the problem and the limited scepe
of the projezt. Dams ghould therefore be justified on other grounce,
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control, and increased pctable water aveilsbility.

2. Beneficieries

Review of social conditions for dams already constructed reveeled wide
diversity in farm size and income among projects. Conditions rengec fror cne
or two large-scale farmers to many small-holders. In order to maximize the
equiteble distribution of benefits weasurable social criteria should be
established for selecting sites to be financed under the project.

There is good evidence that scope exists for limiting beneficiaries to
small farmers. Further, the GOM has expressed willingness to accept a
small-farmer focus. Nationwide, 67,8 percent of 81l farmers farm less than 10
hectares of land, accounting for 45.1 percent of the land area, &nd only 0.1
percent of the farmers have over 100 ha of land, accounting for about 10
percent of the land area. Over 72 percent of farms are owner operated, with
the remainder distributed among collectives, religious lands and other forms
of tenure. In the province of Settat, 83.4 percent of the farms are less than
10 hectsres, accounting for 36.8 percent of the land, while 2.6 percent own
more then 50 hectares and account for 30 percent of the land.

Among the {ive completed sites reviewed, only one served a few large
farmers. In the remaining sites, the distribution of land closely reflected
national and provincial averages. In the most extreme case observed, two
farmers owned 60 percent of the land to be improved by the irrigation
project. In the remaining four cases, land was fairly evenly distributed,
with over eighty percent of the farmers holdiag less than ten hectares.

o
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Melk (private ownerahip) is by far the most common tenure situation,
accounting for 72 percent of farms nationwide. Private ownership would be the
simplest tenure system to deal with. Tenancy arrangements may cause
difficulties in allocating benefits of frrigation (and costr of irrigation
water) among land owners and tenant farmers. For >rample, traditions) tenanty
arrangements will certainly be disrupted by the introduction of a MEJOr new
resource, irrigation water. Farm labor requirements increase, proeduction per
hectare will increase, and cost-sharing arrangemente for maintenance of the
frrigation structures would have to be worked out.

Meximizing totul benefits and sssuring maximum equity in their
distribution can be sccomplished in three ways. First, criteria can Fe sct
for site selection which will insure thst smaller, poorer farmers ar: included
as beneficiaries. Second, farmers mey be assisted in organizing themselves tc
mansge water resources and trained to use the water most efficiently. Third,
laws governing wster use and land tenure situations may be fashioned to faver
equitable distribution of benefits. In short, insuring maximum project
benefits may require inputs in terms of social analysis, and farmer treining.
Social enelysis and selection criteria should to developed at the plennirg
stage, and public resources should be expended on techmical training for

farmers.

Ir termec of short-tern emplo:rment benefits for communities affectec by
the dem projects, the syctem alre.dy in place appears quite reasonsble.
Recruiting lsbor is drne or & fir:ut come, first serve besis. As Wafes &re
fixec at the avereg. wural wage level for unskilled farm labor, it iec to te
expected that berefiis will be feirly evenly distributed. Attempting ¢
refine the employment selection process, say by estetlishing income criterie,
would be cumbersome anc¢ probebly would not significently improve the egcrial

distribution of project impact.

Two kinds of possible negative impacts should be considered &and systems
of compensation developed to offset these impacts. Protection of the dar
through upstream conservation works vsually requires controlling access to
grazing on land traditionally open for free gra~ing. Most likely, & system of
communally controlled rotation would have to be developed. In most cases,
improved total biomass production may well result if a system of communal
range managemert were to be installed. The second negative factor is
inundation of productive land by the reservoir. At present the GOM arrenges
for trading similar land in another location. However, this system may have
to be refined to account for spatial dislocation, land quality differences and
land tenure disruption. Social analysis should be expanded to take these
negative factors into account and to devise equitable systems for compensating
affected farmers and herders.

3. Participation

At present, potential local beneficiaries are not involved in
decision-making in a systematic way in the site selection process. In a few
cages, & questionnaire was carried out which provided data on potential
beneficiaries, and determined in very broad terms whether the community
desired irrigation water. No attempt was made to probe deeply into such
issues as farmer experience with group economic activities, the existence of
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social structures which could cause difficulties in water management,
willingness to pay for water resources, proposed systems for maintenance of
infrastructure, and suggested means for compensating neighbors affected
negatively by the reservoir or upstream conservation works. Clearly, projer!
benefits could be significantly increased by up-front participstion and
understanding on the part of farmers that are tov receive the benefitt of
frrigation, or on the part of those that may be negatively affectez by the

project.

An expanded social analysis is recofmended which would:

1) Assess communication channels between affected communities &nd
between communities and officieles. Improved communication will uncover
possible sources of social conflict, gain insights regarding farmer
organization possibilities, define workable compensation schemec, arnr
help define technical assistance needs in so far as water meanagement it

concerned;

2) Assesc the competence of agriculture) extension services arnd comjzere
thic to the technical treining required for fermers. This should be cone
ezrly to prepere farmers technicelly and to ertablish the water ucers
orgerizetior necessary to manage the irrigation water;

3, Idertify end analyze poesible negstive socisl impeacts (suct ar
Tuticre

restricted grazing) and develop recommendations for community scluticrne;

Explore weys of applying e uniform weter lew for water users
ietions. An effective water law should:

g) ecsteblisk the farmers' financiel responsibility towerc ircreecing
efficiency of use of water resources,

b) clearly delineate the farmers' responsibility and responsitility
of governmental organizetions,

c) establish communication channels for handling problems,

d) ectablish a workable and equitable system for allocating water,
and t

e) establish a fee system or labor shering scheme for allocating
meintenance costs among members of the water users association,

Another problem that could arise from the program is the potential
negative impact on downstream groups. Examples of such negative impacts
include reduced groundwater reserves and reduced stock water. The difficulty
arises from the fact that these communities would normally not participate in
benefits and would have no voice in the design of the project. Surveys of
downstream impacts and development of schemes for compensating these
comrunities should therefore become a part of the social feasibility analysis

for each subproject.
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On balance there are no major, insurmountable social obstacles to
implementation of the program. Communities inevitably expressecd s derire te
obtain frrigstion water and expressed willingness to assume mejor
responsibilities in management of the irrigation systems. However. in the
ebsence of experience and an in depth social analysis, certain actiont should
be built into the project. First, training of farmers can overcome the
general lack of experience, technically, with application of supplementary
water to cereals and forage crops. Experiment station results are availatle
and direct experience with center pivot systems in the region will provide
useful basic data. Theoretical models of gravity-fed supplemental irrigetiorn
systems have been developed and are being tested by the Institute Agronomique
et Vétérinaire and will begin to produce extendable recommendations. Treirning
of extension sgents and appointment of an agent to work with farmers on
perfecting the new irrigation technology appears to be necessary, st leas:
during the first several years of the program.

Second, farmers should be organized into water users associationt an¢
treined to manage systems maintenance and distribution of water. A Eyster cof
fees or allocation of labor for maintenance of canals should be pu: intc

place. A new water law has been developed but not yet promulgated. Usirng tte

law ac & guide, extension agents should assist the farmert in establiiching ear
association, electing leaders, erd implementing the system.

Thirc, there is a mejor policy issue which aweits the GOM's atternticr.
At present, farmers are to be responsible for only maintenance and opereting
costs. No cepital costs are to be recovered through lJevying weter chargec.
This policy could cause difficulties by contributing to less ther efficier:
use of water and reducing the overall budge: for irrigation developmer:. If
incomes rise significantly as a result of irrigation, recovering some
proportion of this for future investment in additional sites would increzece
the aggregate benefits of the program at no sdditional investment cost. It is
proposed that social and economic benefits be monitored closely and
recommendations for increasing farmer participation in cost recovery be
considered at e future date.

Fourth, restricting the use of upstream rangelands to control soil
erosion may be & source of social conflict. The GOM's approach to this
problem thus far has been to apply restrictions from the “top down".
Participation of the community in establishing rational use of the protected
lands would be preferable. <Thus, part of the social analysis conducted for
each dam pite will be to explore alternative management schemes and query the
affected populations regarding their preferences.

The GOM's approach to social issues itself may be an obstacle to
effective reslization of program benefits. Top down executive methods are
used whereas a more participatory style seems desirable. Extension services
do not currently have the crpacity to organize water user's associations and
train farmers in the technical aspects of supplement irrigetion. The new law
governing water user's associations has not been tested on local populations
nor was it developed with the participation of users. Finally, despite the
fact that the overriding mot.ivating force behind the Small Dams Program s
socisl in nature (employment, benefits for small farmers, etc.) virtually no
in-depth social analysis is currently being carried out.

)
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Thus, to insure that social conflict is minimized and that economic
benefits to small farmers are maximized, USAID intervention in the program
should provide for social analysis and improvement of the capacity of the
oxtension service to trein farmers in organization and technical aepects of

irrigation.

5. Proposed approsch to ssseseing socisl jmpact of individual subproje-trs

The social feasibility and social impact of each proposed subproject
should be tested following the broad outline presented below. The study
ghould be carried out in four steps: 1) determination of whether there arc
absolute social barriers to subproject success, such as insurmountable
conflict over compensation for inundated lands or refusal to manage the
irrigation system, 2) a social feasibility analysis to determine impact on
beneficiaries, 3) implementation aspects, including organization of
construction labor and formation of water users associations, and 4) setting
up a monitoring end evaluation study to provide mearures of project impact an?
social asgessments useful ar input into future subprojects.

Pre-feasibility assessment

Thic essessment should delineate affected populationc, develop a list of
farmers, indicate the size of holdings, and provide s map of the proposed
irrigation perimeter. In eddition it should determine the communities or
individuals likely to be displaced by the reservoir and upstream protectior
works, ascertain if a system for compensation for displacement exists and
determine whether the level of compensation is acceptable to the affectecd
population. It should ascertain whether farmers want the system and whether
the proj:-ct will primerily benefit small farmeres.

Social feasibility study

This analysis should snswer the following questions:

- What are the communities which will receive water and those which
will be affected by the new water system?

- What is the nature and quality of communication channels within the
beneficiary community, and among affected communities?
t
- Is the capacity of the local extension service sufficient to assist
farmers in organizing water user's associations and training them in
irrigation technology?

- Further, the analysis should develop a detsiled plan for organizing
farmers for 1) management of the water distribution, 2) meintenance
of the system, and 3) the collection of fees or other mechsnisms for
asccomplishing the required maintenance.



The analysis required to answer these key questions should accomplish the
following:

- Describe communities receiving water, those affected by the progran
but not benefiting from irrigation, and those providiny constructiorn
labor. Determine their sttitudes toward the program. and the ctetus

of communication systems.

- Determine the socis] history of the affected communities, attempting
to understand the relationahips' beatween groups within the affecter
region and the history of conflict and cooperation.

- Develop s baseline survey of farmers to be included in the irrigatio:
perimeter and groups sffected by inundation and control of upstrear
erosion for dam protection. The survey should determine land
holdings, crop production, labor use, income, including non-farm
income, and family size.

- Assess sociel issues and problems that may arise during the
construction phese of the project. These should include: &r
estimation or the pool of unemployed labor; willingrness of farmerc to
supply some «f the labor needed for comstruction of the irrigetiorn
canels; an estimetion of the appropriate compensation rates ir eect
cese; and an assessment of the optimsl timing of -omstructior, giver.
seasonal farm labor requirements.

- Determine the nature and quality of communication channels witkir the
communities and between the communities and officials. Thie will
include a&n analysis of leadership structures, cooperetive
organizations, history of the community with respect tc loce?
authority post develupment programs, and the like. In short, the
anelysis will develop a recommendastion as to the feasibility ¢f
farming water users associations and delivering new irrigetior
technology to farmers. The anelysis would recommend alternstive
mechanisms for organizing farmers and delivering technology.

Monitoring and evaluation

A study of the social impact of the dam on the affected communities
should be carried out, utilizing the baseline information collected in the
above feasibility analysis. This should involve periodic surveys and
intermittent field work over a period of time -- say, the first 2 years of the
life of the irrigation perimeter.

The monitoring and evaluation study should attempt to trace the
evolution, over time, of those social parameters analyzed and measured in the

above feasibility analysis.

gl
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6. Assesament of Moroccan Sociologicsl Expertise

In order to assess the availability of sufficiently well-trained Moroccar

sociologists and snthropologints, s preliminary evalustion wer mede, beth ir
gqualiteative and quantitative termr. The general internationsl reputaticr of
the Moroccan sociological community is well established, and it rankr high
among third-world countries as well ar in the Arab world. A number of
Moroccan sociologists and anthropologists are figures of internations!
stature. University degrees in sociology are awarded at the Faculté de:
Lettree of the univereities of Rabat and Fés. The numbers of the sociology
faculty at Rabat and Fés are roughly comparable; however, the university of
Fés only recently began to offer degrees at the level of the “"masters
degree". The sociology faculty at Rabat offers degrees at all levels.

For all of Morocco (including degreee awarded abroad), there are
currently:

- 4000 holders of & "licence" in sociology
- 200 holders of the "doctorst de troisiéme cycle"
- 40 holdere of the "doctorst d'état"

Ir all of Korocco in sociology, there are approximztely:

- 1% "professeurs d'enseighement superieur"
- 20 to 25 "maitres de corference"

- 2% "meitre - assistant”

- 1% "assistante”

The following institutions would petentislly be able to provide
sociologists for field research and analytic purposes, as well as tc previds
further detailed information as to human resource capability:

- Association marocaine de sociologie.

- Faculté de sociologie, psychologie et philosophie at the University
of Rabat.

- Faculté de sociologie, psychologie et philosophie at the University
of Fés.

- Institut Agronomique et Vétérinaire Hassan II, Rabat.

- Institut National d'aménagement et d'urbanisme, its Centre d'études !

et de recherches, Rabat.

There are an estimated 50 consulting groups (btureaux d'études) which
would be able to provide some assistance in social analysis.
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In conclusion, there ere sufficiently gualified human resources in
sociology and anthropology available in Morocco to carry out a sustained
program of social analysis within the framework of the supplementary
irrigation program, and along the lines of the studies sugperted above .

In the medium and lonp-term, it would be possible and reasonatle for the
relevant ministries (Interjor, Agriculture) to increase their own sociclopical
capabilities, and to be able to provide the socfological expertise to overcee,
if not actually implement, the appropriate social analysis. In the short rur,
the necessary studies could be commissioned from competenl sociologists within
the university/institute communities, or from experjenced consulting firm:.

7. lmpact

The small dem project is motivated by the desire to provide economic
benefits of irrigation to small farmers. If technical, sociel and economic
criteria laid out in this project are followed, it is expected that
quantifiable benefits will be & quadrupling of yields of wheat and forege cn
2500 hae, providing net increase in ferm income per year of $1.05 to $1.9
million for 1500 farmers and 17,000 workers will be employed for six month:
each and earn approximately $7 millior.

Other possible benefits, which are not readily quantifiable, incliuze
reduced erosiorn, firewood productior, pasture, and increased drinkinf weter.

The distributior of benefits will be equitable, as beneficiaries will te
chosen according to their status as small farmers. Irrigetion bernefits will
be proportions) to land holdings, and strict upper limits on the size of farn
will be imposed. Approximately 1500 families, totelling 9000 individuale will
be directly benefited by the irrigation program. Further, a modest impact or
migration to larger cities is expected. Increased employment on farmers owing
to intensification of cultivation under irrigation, secondary employment
generatec by increesed agricultursl production and temporary construction
employment will tend to slow outmigration.

8. Issues

Four questions arise from the social analysis which should be dealt with
durirg the implementation phase of the project:l

- To what degree should farmers pay the costs of operation and
investment?

- Are farmers capable of organizing to Rmanage maintenance and water
distribution, given their lack of experience?

- Will the GOM be able to develop appropriate systems of compensation
for inundated land?

- Is it possible to develop effective systems of control over grazing
of upatream lands?



Wnile individual instences of each of the above i{ssues were noted in the
review of social factors associated with past dam construction. in no case did
the issue seom insurmountable. A socisl anslysias is built into the site
selection process which will define possible problems before each site is
selected. A combination of policy dialogue with the GOM, in-depth social
feasibility analysis, and farmers training should be sufficient teo s)leviate
thece potentiasl problem:.
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1, Orgenizationsl Structure

At the national level, the GOM Small Dame Program is implementec by ar
Interministerial Committee composed of the Ministries of Interior (MOI)},
Publiec Works (MPW), and Agriculture (MARA). The Committee was formed in 1984
and in Februsry 198( a formal agieement was signed among the three ministriec
to implement the Small Dams Program. The agreement outlines program
objectives and delineates the responsibilities of the respective Ministriec.
While decisions concerning the overall thruest of the program and the final
selection of sites rest with executive level decision-makers, the technical
implementation of the program is delegated to the technical staffs within each
Ministry (see Attachment I: Ministry Personnel Furnished for Execution of the

Smell Dams Program).

The nstional-level technical departments represented on the
Interministerial Committee are as follows: Directorate for Rural Development,
(DER) within the Ministry of Agriculture; the Directorate for Hydraulic
Development and Improvement (DAH) within the Ministry of Public Worke; and the
National Promotion Program (PN) within the Ministry of Interior. These
departments undertake feasibility end technical studies, make recommeriatiore
on final site selection, and design and carry out infrastructure and u>stream

protection works.

The Water and Forest Service in the Ministry of Agriculture ig ale:
associated with the Interministeriel Committee and is resporcible for
developing & watershed management program for all sites. The Ministry of
Finance is responsible for mansging the financial aspects of the progran.
Under the proposed USAID project, the Ministry of Economic Affairs (Minictére
des Affaires Economiques) will also be involved and will coordinate the USAID
project on behalf of the GOM. Project coordination will entail: (1) signing
the Project Agreement with USAID, (2) coordinating GOM-USAID policy dialogue
concerning the project, and (3) facilitating discussions among participants as

implementation issues arise.

At the provincial level, the decision-making body is the Provincial
Committee for Smalll Dams, which is chaired by the Governor. The Governor is
the direct representative of His Majesty the King and he relates to the
National-level Interministerial Committee through the Ministry of Interior.
The provincial Committee consists of provincisl representatives of the three
technical ministry offices found at the national level. These are: the
Provincial Directorate for Rainfed Agriculture (*"Direction Provincial de
1'Agriculture”) (DPA) representing MABA-DEk; the Provincial Directorate of
Infrastructure ("Direction Provincial d'Bquipment") (DPE), from MPW-DAH; and
the Provincial Delegate of the Promotion Nationale ("Delegue Provincial de la
Promotion Nationale®) (DPPN) representing PN.
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2. Mipnistgy Ropponpibjlitjes within the GOM fmall Dam Program

i or {MOJ): The Ministry of Interior's mandate ir highly
diverse. MOI coordinates al) GOM activities at the provincial level. With the
recent GOM decentralizstion and regionalization program, this coordinative
function har beeri enhanced. In the context of the GOM Small Dams Propran. the
MOl coordinates sctivities through provincial Governors and the Promotion

Nationale Program.

- Promotion Nationale (PN)

The PN is e netionel program created in 1961 by Royal Decree, and cherped
with the critical task of genersting minimum-wage employment for skilled &nd
unekilled labor in urban and rural areas. In 1981, the PN was strengthenec
and is now responsible for the development of projects throughout Moroccc. PN
activities are largely directed towards infrastructure and reforestratiorn
development which include the treining of unskilled labor and other activitier
supporting large infrastructure projects. In the early 1980's, the PN Progrer
was placed within the Ministry of Interior. Because employment generatic~
represente & key GOM objective, the PN is considered a priority progran anc it
receives its annual budget directly from the Ministry of Finance rether the:
througt the MOI.

The PN hsc a special account (T.G. 30-00) at the Treasury. Thic specic:
sccount it divided into budget line items such as egquipment, constructicr, en
meterisl. No morey can be moved from one budget line item to another. Eech
budget line item is subdivided into sub-line items, with some flexibility tc
move money from one sub-line item to another. For the proposed USEIL proiert,
a nev budget line item could be added to the special account (T.G.30-G0) t¢
cover the Supplementary Irrigation Project financed by USAIID:.

Within the MOI, PN is linked to two depertments: (1) the Departmernt of
Rural Affairs ("Direction des Affaires Rureles") (DAR) and (2) the Directorete
for Locsl Collectivities ("Direction des Collectivités Locales") (DCL). PN is
headed by & military officer. The Small Dams Program is managed by en office
attached directly to the Director of PN, the unit for Small Dams "Cellule des

Barreges Collinaires" (CBC).

The CBC provides national level coordination for all ectivities dealing
with dam construction. Through the Director of PN, the CBC works on & daily
basis with provincial offices which are under the direct supervision of the
provincial PN representative (DPPN), who is also a military officer appointed
by Royel Decision. The PN also includes an Administrativ: Division consisting
of two branches, the Service for Budget and Accounting, and the Service for
Personnel and Procurement of Material and Equipment. In addition, & Technical
Division consisting of three services (Programming, Planning, and On-Site
Follow-up) provides administrative services to the Small Dams Program.

In the context of the Small Dams Program, the MOI-PN has been assigned
primary responsibility for project implementstion and coordination of all
activities st the provincial level. Through its provincial offices, PN hires
unemployed labor from locul communitics and provides labor supervision during
the construction phase. It is also responsible for the coordination of
activities carried out by MARA-DPA and MPW-DPE, snd the provision of light

A
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matorisls (fuel, ludricante, etc.) and construction materials (cement, iron
barsy, ete).

The PN is well equipped to carry out its assigned role under the presen!
program. Under the USAID-funded project, its role will remsin unchanged.
Since the project is but a component of the present program, the introductior
of the new projact can be sdequately supported within the present
institutional structure. However, its role in farmer organization and socie’
analysis needs to be enhanced through training end technical assistance.

- The Governor

Governors are powerful actors in the GOM development process. They
propose potential projects to the national government and have direct
respongibility for project implementation. 1In the Small Dams program, the
Governor makes initial decisions ae to which sites are submitted for
consideration by the Interministerial Committee, and is a key player in the
implementation process, once final decisions on site selection and the
down-stream and up-stream works heve been made at the nationsl level.

Ministry of Public Works (MPW): The Ministry of Public Works ic e key
player in the preparation of pre-feasibility and feasibility studiec and dar
construction. It carries out all hydrology and engineering studies releted tc
site selection, produces the necessary engineering design plans, anc¢ oversees
the technical aspects of dam construction in consultation with the PN. The
Ministry is also responsible fcr preparing a memorandum of executiern fcr the
dams which includes precise specifications for: Gsources of materiel;

of material; method of execution and deteiled execution plans; and supervisicr
of the techrical aspects of dam corstruction. In addition, the MPW provide:
heavy machinery and coordinates technical tasks, although responsibility fcr
the overall const-uction of dams remains within the MOI-PN.

In October 1987, a Division for the Small Dams Program was created withir
the Ministry and pleced under the (DAH). The Division of Small Dams it
divided into three services: The Service for General Studies, the Service for
Technicsl Studies, and the Service for Project Implementation.

Tha MPW-Provincial Directorate of Infrastructure (DPE) is sufficiently
staffed to carry out its rolie at a high level of competence. However, it does
not have the capsbility to design the actual engineering plans, so it
contracts out the work to private engineering firms. In general the quality of
these plans is first rate. The anelysis of the MPW-DPE indicates that its
staff would be able to absorlb a new pruject im its poertfolio without the need
for additional employees. Moreover, the USAID-funded project is mot likely to
require mejor changes in the present scale of operations because the project
will become a part of the existing Small Dams Program, which has aiready been
programmed into MPW staffing and work pi us, While the MPW-DHA is fully
competent and staffed to participate in the project, selected short-term
training should be provided under the USAID project to up-grade skills in
small cam hydrology.

Ministry of Agriculture and Agrarian Reform (MARA): The Ministry of
Agriculture and Agrarian Reform is responsible by law for developing the
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agrievltural sector. It Gefines appropriste water-use strategies for the
sgricultural sector and implements agricultural strategies approved by the GOM
and Parlicaent. These agricultural strategies are implemented by ten (10)
principal technical departments, plus thirty-four rainfed department agencier
(DPA), nine (9) regiona) development offices (ORMVA) and ten (10} sutonomous
agricultursl institutions.

MARA is in charge of frrigation and animal water supply components of the
small dams program as well as watershed management. It assures the technicel
viabjlity of basin protection and the utilization of water for irrigation.
MARA is also responsible for managing construction of irrigation canals,
organizing water user associstions, training farmers in irrigation technology.
and providing technical oversight for the upstreanm protection works. In
addition it provides materiels, such as cement, iron bars, water pumps, etc.
In the context of the Small Dams Program, there are two key departments withir
MARA. A description of each follows:

- The Directorate for Rural Development (DER) {s in charge of the
supplemental irrigation program and is one of the top technical departments
within MARA in terms of budget size, quality of personnel and role in weter
policy formulation.

The DER implements programs desling with water distribution, land
consclidation, rural roads and extensive storage facilitiec st the villape
level. This department approves the designs and drafts blueprints of
facilities needed by other departments within the Ministry of Agriculture. It
alsc monitors the implementation end construction of these prejecte.

Prier to 1980, DER was primarily designing and building the water
distribution systems in the irrigated perimeters (ORMVAc). With the shift i-
GOM priorities from an almost exclusive focus on irrigation to the reinfed
sector, the directorate became directly involved in the formulatior of pclicy
on the utilization of water within the agricultural sector.

Since 1986, the DER program has focused or the completion of irrigsticr
infrastructure for dams built during the period 1985-1987. During this
period, twenty one (21) dams for sgricultural nse were built, of which 1¢ will
be used to irrigate approximately 3,000 hectares. The remeining five will be
used to collect water for animasls. The sixteen irrigation projects were
largely to rehabilitate already existing systems.

i

The department is composed of two divisions:

1. The Water Resources Development and Land Tenure Management Division,
composed of two services:

- service for large irrigation perimeters.
- service for research op water resources development.

2. The Rural Development Infrastructure Division, composed of three
services:

- service for small and medium irrigation, including the Small
Dams Program.



- service for water infrastructure work for villages.

- service for supervising, constructing and equipping MAF»
facilitier.

Two other services, which are independent of the above divirione. are
linked directly to the Director General of the DEP. These are the
administrative and the general studies services.

DER has a staff of 12 engineers, several of whom hold the equivalert c!
an M5 degree in engineering. The DER staff is composed of people with a
variety of skills in agricultural engineering, economics and planning. Of
this group, three engineers are assigned full-time to the Small Dams Prograr.
This staff is primerily responsible for conducting all of the feasibility
studies and final design plans for the irrigation systems that are constructed
under the Smell Dams Program. Their analysis focuses on jrrigation technolcgy
potential of prospective sites, although they apply some economic, socisl arc
environmental criteria to the selection process. While the latter are not
studied in depth, they ere roughly analyzed and enter into final feacibility

decisions.

The DER human resource capacity has two key strengths. First, it her &
sound level of techrnical competence in a wide variety of disciplines, arn¢ has
a design system elready in place for evaluating and taking into account &
range of parameters other than the purely technical. Second, it haes amy
manpower available. DER car adjust relatively easily to changes in por:
werkload. For example, during pesk activity periods, Small Dams Progrem

requirements es needed. This is consistent with the prominent peci:tice:
profile of the Small Damc Program within the GOX.

In evaluating the various orgenizations in the Small Dams Program, it
becomes apparent that the DER is the obvious candidate for assuming & lez?
role under the USAID-finenced Supplementel Irrigation Project. This is
primarily an egricultural project which naturelly falls under the mandate of
MARA. Additionally, DER is already engaged in activities which are similar to
those foreseen in the USAID project. Finally, DER has the staff in place and
the technicel capebilities tc immediately assume many of the new
responsibilitis of the project. The introduction of the USAID project will
therefore not entail a radical restructuring of DER's mode of operation.
Instead, the aim will be to improve the analytical processes and expand its

scope.

The USAID project wil® require at a minimum four engineers from the
present DER staff to undertake the project's major activities: application of
criteria to site selection; conduct of the economic, technical, social, and
environmental analyses; site designs; aad design and implementation of the
monitoring system. Since there is sufficient capacity in the organization,
additional new staff will probably not have to be employed. However, present
staff do not have the required level of competence in the economic, social and
environmental skill areas to effectively undertake the new methodologies and
apalytical tasks that will be the hallmark of the mew project. Skills will
therefore have to be upgraded through training and technical assistance.
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- o {DPA): At the
provincial level, the DER is represented by a chief working under the
supervision of the Dirsctor of the DPA. The Director of the DPA is the
provincia)l representative of the Minister of MARA. He is responsible for
supervising send coordinating provincial level technical services for ten MARA
directorates, including those of the DER and the DELF.

DPA is responsible for technology transfer to farmers and orgeanizing
water user's associations under the Small Dame Program. Technicasl
capabilities and staffing vary considerably among the different provincisl
officey so it is impossible to fully analyze this entity without knowing the
specific sites that will be developed under the project. A typical DPA office
has one or two MS-level engineers but the majority have a DS degree eguivalent
or lese. Provincial DFA staff is usually composed of an engineer who serves
ag Chief of Service, 3 to 4 engineers charged with undertaking studies and
project implementation; 1 to 2 engineers specialized in Topography; and up tc
20 middle and lower-level technicians and support staff.

The DPAs work under the close guidance of their central offjce {DEF)
which furnishes technical essistance and training when needed. While the DPAs
provide & basic level of support services to farmers, the reguirements of the
project will most likely require & higher level of technical support than is

currently provided,

The project will introduce the concept of supplementel irrigation which
is 8 relatively new technique in Morocco. It is doubtful that DPA agents are
sufficiently skilled in the technology to effectively advise farmers. The
project also requires the development of water users associations in arees
where farmers have had little or no experience with irrigation. The process
of farmer organization will be relatively delicate, as historically it has had
a mixed level of success in Moroccan agriculture. DPA capacity in this ares
is rot strong and will have to be supplemented with TA and training if agerts
are to be effective catalysts for organizing farmers. Training will be
provided for provincial staff and staff of local centers.

Another area in which the DPAs will have to operate is the protection of
the upper watershed. While MARA-"Eaux et Forets" will have primary
responsibility for reforestation activities, a far greater concern will be the
management of pasture land. The introduction of new water sources could
attract large numbers of livestock. If unmanaged there could he severe land
degradetion that could eventually compromise the viability of the irrigation
works. The DPAs have the responsibility for advising farmers on livestock
management. However, this is a complex activity that will require strong
technical support that is lacking in many DPAe. This issue should be
addressed in the project through technical assistance and training.

In summary, the DER is highly quelified to assume the lead role under the
USAID project. However, its provincial and local offices require considerable
investment in human resource development. The project should place particular
enphasis on the provision of appropriate TA and training at the level of the

DPAs.
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Ao ozpleined below, Bection 3. in cases where a dam site falls within an
irrigated perimeter, it is the Regionsl Office of Agricultural Development
(ORNVA) which sosumes all functions otherwise performed by DER/DPA. The
ORNVAs are provincial entities charged with furnishing sgriculatursl services
to farmers in the irrigated perimeters. In genersl, the ORMVAs have larger
and more technically Qualified steff than the DPAs. Nevertheless, the
technical concerns mentjoned in the discussion of the DPAs also apply to this
organization. Supplementel irrigation, farmer organization and livestoc’
management are complex and not well understood. While the ORMVAs thst migh!
be involved in the USAID project are probably better organized and technically
equipped thun the DPAs, they too will require some infusion of technicsl
assistance and treaining to effectively implement project field activitiet.

The Water and Forest Service has responsibility for developing a
wetershed management program for each site. . This service manages forested
leands, the grest majority of which are owned by the State. It is responsitle
for the management of forests and production of lumber and other products, arnc
managing water, forage, recreation and wildlife. Given the serious
deforestation and desertification problems facing Morocco, the department
concentrated most of its effort, during recent years, on reforestation anc
wetershed management programe. Within the Small Dams Program, this service ic
charged with the preparstion of studies related to up-stream protection of the
dams, the supply of seedlings for erosion control plenting, and the monitering
of up-strear work. The ebility of this unit to carry out the reguired
environmental assessment:s will be strengthened through tec!nical assistance

programmed for the MARA.

3. How the System Functioncs

Site Selection and Design: At the provincial level, "communec"
(edministrastive subdivision of 8 province) submit requests for small der sites
to the provincial committee for small dams, composed of MARA, MPW, anc MC:
provincial representatives and chaired by the Governor. The Committee it
responsible for supervising all activities connected with small dams withir
the province. Following & meeting held by the Governor with local
beneficiaries, in which it is determined that the project is needed and that
farmers who are to be the primary beneficiaries agree to form a water users
association and accept responsibility for mansging the project, a rough
feasibility study is conducted by the provincial technicel staffs of the three
Ministries. The analysis focuses primarily on topographical surveys with
lesser Attention to economic, environmental and social issues. Assuming that
the project is approved at the provincial level by the Governor, it is then
submitted by the Governor through the MOI to the Interministerial Committee.

The most promising sites are selected at the national level by the
Interministerial Committee. Following the first selection, the Ministry of
Public Works initiates pre-feasibility and feasibility studies for the dam
sites. Later, the Ministry of Agriculture undertakes studies regarding the
up-stream and the down-stream sites. Note that in most ceses, the Ministry of
Public Works uses private engineering firms to implement the feasibility
studies while MARA relies upon its own staff.
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Based on the final feasibility studies, a technical) decisions is made on
dan sites and on the complementary upstream and downstream infrastructures. A
prioritized 1ist of proposed siter is then submitted to the Interminister;al

Comittee for a final selection.

Politica) decisions certainly enter into the selection process. However,
it appears that the technics) and economic considerations play a role in
deciding what dam sites are chosen for the development of irrigation system:
It should also be noted that decisions as to how much water will be used for
irrigation, versus potable or industrial use, are influenced by the provincisl
level office of the MPW through a dialogue with MARA.

In the final phase of the selection and design proceses, the MPW contracts
with private engineering firms to develop detailed design plans for the dam
eites and MARA-DER develops plans for the upstream and downstream works.

Implementation: The implementation of the project is a joint effort of
the three Ministries, with overall supervision and coordination being provide?d
by the MOI-PN. MARA-DER-DPA ig responsible for the construction of the
downstream irrigation works; MARA-Eaux et Forets completes upstream watershed
protection; MPW is in charge of all hydraulic engineering works: and the
MOI-PN provides labor and supervises construction activities under the
management of a MPW technician. The latter ensures that technical decigr
plens are being followed.

It is importent to note that in cases where & dam cite falle within &:
ORMVA irrigation perimeter, all functions otherwise completed by DER/DFZ are
assumed by ORMVA. This divisicn of roles is not stated in the present
Interministerial agreement. However, it is anticipated that the charter will
be revised tc include greater technical deteil and that the divigior c¢f
respensibilities between ORMVAs and the DER will be clarified.

Under the present system, for the implementation of down-stream works,
MARA generally only becomes seriously involved in the process after the dams
are built. In only two cases, MARA developed down-stream and up-stream
activities simulteneously with dam construction (Tlat Boubker perimeter, near
Nador, and Sidi lamyari perimeter, near Beni Mellal). One aim of the project
should be to foster greater integration of activities related to the three
components of the system at both the feasibility and constructi?n phases.

4. Other donors

The Itslian Government is assisting the GOM in the construction of five
small dems in the Province of Tangier. Three dams, Boughalef I, II, and III,
located near the Tangier airport, are already under construction. The
collected water from these three small dems will be used to irrigate 300
hectares for vegetable production. Water from two more dams to be financed by
the Italians, Oued Seboun and Oued Seghir, will also be used for irrigation.




A Yorld Food PLogram project will complement the employment generation
offorts of the PN and will ental) food distribution to workers involved in the
construction of mini damr. The 1ife of the project is 5 years (1989-.93) with
funding of $13.9 million. These funds wil) be used to annually purchase the
following commodities:

Wheat: 9,750 MT
oi1 : L85 MT
Sugar: 390 MT

The commodities will be given as compensation to workers involved in dar
constructjon. A totsl of 10,400,000 work days of employment will therefore be
generated in rural areas. The project will cover 65 sites throughout
Morocco.
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Attachment I:

Ministry Personnel Furnished
for
Execution of the GOM Smsl)l Damr Propram

Interior:

1) An officer from Promotion Nationale to sdminister employmenit of
unskilled labor,

2) An sssistant responsible for material procurement and mensgemer.
J) Paymester for unskilled lsbor,
4) Administrative assistant, and
5) Specialized labor (masong, electricians, machine operzters, etc

Public Works:

4

)

1) An engineer with overall responsibility for execution of the dar

contgtruction,
2) A manager for acguisition of equipment and mejor meteriaic,
3) Various tachnicians (labor foreman, engineers, etc.} accerding
to specific requirements (detailed in the Memorandum of erecu-ier
for each dam),
4) Administrative personnel, ard
5) Machine operators.
Agriculture:
1) Forestry specialist,
2) Agronomist and Irrigation engineer, and;
3) Topography engineer.
Each Ministry furnishes offices, storage space, and lodging related to

its specific responsibilities. Furthermore, each ministry is responsible for
the provision of materisls, as follows:

Interior: Administrative vehicles, minor materials, fuel and lubricants

for large equipment, and construction materials such as cement and iron
bars.



-F-11-

i Kajor materials (listed in the memorandum of Execution of
the dan), including compacting machinary, loaders, trucks, tractors,
pumps, electrical generators, alr compressore, fuel tanks, etc.

pgriculture: Administrastive vehicles for its own personnel, materisls
for canal construction, and seedlings for eroaion control planting

Four key individuals are responsible "on site” for the execution of the worke:
1) Officer of Promotion Nationale (Interior).
2) Chief of Operstions (Public Works).
J) Materials Manager (Public Works).

4) Forestry end Agronomy engineers (Agriculture).
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ANNEX ©

Environmentsl Anslysirs

1. Introdurtion

The project propuses teo dncresre farn income: and the overwll starndere
of living amung rural households §in semi-arid region: of Morocco by
strengthening the GOM's capahbility to select, decign, implement and menape«
smal)] dam projects for supplementa] irrigatior. This will be arcomplishe”
through a combination of technical sssistance, trsining, miscelleneous studie:
and limited commodities support, and funds for the construction of
approximetely ten (10) small dams utilizing an improved set of economic,
technical, social and environmental site selection and design criteria, &~
analyticel and monitoring procedures.

If not properly acsesced and implemented, the proposed dam constructic:
activitier could result in significant negative environmentel impacts ir
addition to e reduced overall economic performnance. In recogrition cf thir
fact, Section 216.2(d)(1)(ii) of the Agency Environmental Procedure:
stipulsates tha! "ar Ernvircnmentel Assessment or Environmentel Imjact
Stetemernt, 8f appropriete, will be required feor all irrigetior or wzier
meragerent projects, including dams and impoundments”. However, Sectir:
21€.2(c)(2)(xv) of eeic Procedures provides some degree of flexitility ir
meeting thece reguirements in steting thet thiec formel environmente:
gscecsnert process mey be weived for “"those activities which invelve the
appiiceticrn of decigr criterie or stenderds developed end approves by pIf

Tric & ive sprreach te meeting Agency environmente) recuirercros
hes beer ede use ir the design and implementstion of this profert. I-
aCCOrdente w “desigr. stendards” approach, project developrmernt he:
focused or: {1) ar assessmert of exicting environmental conditions withrir the
proposed project target aree, and current GOM program environmental decigr
practices end techrnicsl capebilities; and (2) development of appropriate
environmentsl desigrn criterie and guidelines to be followed during the course
of project. implementetior. The results of this work are presented ir the

following sections of this analysis.

2. Existing Situstion
A. General Environmental Profile of the Project Area
Introduction:

The proposed project will focus on the “"Settat command ares” which is
located primarily in the semi-arid steppe region of the Atlantic Basin of
Morocco. The project has been further refined to aress of between 200 and 400
mm of rainfall in order to target dryland farmers (vs. the more water-rich
farmers of the Atles areas), in agreement with the current approved Mission

program strategy.
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stlantics, Acecie gummifora). The project ares is now predominantly
agro-pastoralist. The largest area growt seasonal barley end bread whes'

followed by a fallow period. Much smaller areas grow legumes (favs bear:,
lentils, chickpear, pessn).

The cropping pattern changer each year depending on the timing ent amoun’
of reinfal). In the Bahira plaine &nd partr of the Heouz, wintertime cereal:
are planted with floodplain irrigation that incorporates clay or cemer'
ditches. In the Tadle plaine, huge irrigation projects have recently ber:
developed with three to six crop rotations each year (sugar beets, cereals,
lJegumes, forage crops). The Haouz plateau, a much older center of irripatc
agriculture, grows a wide mix of garden crops, cereals and slfalfa. Where
possible, orchards of olives, almonds and figs are planted (Tadla, Haouz).
Grapet are grown in Rehamna and Haouz. The only large-scale forests are the
plantations along major roads with pockets of Thuya, chene vert, and degraded

groves.

Because of the long history of cultivation, there does not appesr tc be
any recerve for the orginel plantlife. The only natvr-al reserve withir ttre
progran ares, the royal hunting reserve of Sidi Chiker, containg some plant:
of the orginal steppe grassland. Decauce of the highly degraded and eltere”
neture of the terrair, the water projects will, in all likelihood, rever
encounter 8 species of corncerr.

Animale:

About 40 species of marmelc and about 100 species of birds sre krown
within the project area. Endangered or threatened mammalian specier heve long
since diseppe.red except for the Sidi Chiker reserve. The golder eafle
winters in the program aree. The White Stork and the Red-necked nigh:::r
(both listed as endangered by IUCN) can be found in the arez. Jt it hLerd to
conceive how these projects will further impact wildlife except for the
possible increase in habitat for some water-dependent birds and amphibian
such as sandgrouse or the Morrocan tosd. Small losses of hunting arec ms
occur, but should be adequately mitigeted by the revegetation prograr. N
populations, positively or negatively affected, are endangered or will
significantly be altered by the dam projects. For this reason, there wiil be
no sections in the criteria and guidelines dealing with wildlife.

<
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The domestic livestock include goats, sheep, cows and a few camels. They
grauze on lands too steep for cultivation (above 20% slopes; too dry to plow;
too rocky). They graze on fallow land and post-harvest fields which are
privately controlled. Some livestock food also comes from weeds picked from
the cereal fields. There are a few pastures with improved forage. Where they
exist, the forage is fed to confined livestock. The most stressful period is
the late summer. When total stocking units are compared to annual carrying
capacity (in animal units per month), the Marrakech area has 3.5 times the
animal units than the land can support. The Settat area “overgrazing" ratio

is 3.8.

It cannot be stressed enough that these water projects are for
agro-pastorslists. The samount of grazing in the surrounding watershed will
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impact the smount of erosion and siltation and eutrophication of the
reservoir. The location of watering points (including the reservoir) car
concentrate livestock within the upper watershed greatly intensifying
overgraziny ard erosion. The increased straw and stubble from supplemental
irrigation can either lead to fatter livestock or more livestock. The corar!
of humans and animale at the reservoir cen increese transmisrion of certsir
waterborne disesses (see below). There secondery impects may be the mor:
difficult to mitigate because of the treditionel and lega) difficulties nf
limiting livectock numbers, access to the upper watershed and period: of wvie.

Health and Waterborne Diseases:

Extencive thought hes been given to the health consequencer of larpe der:
in Morocco but very little work has been done to establish baselire healt!
conditions and changes after dam construction for smaller dams. Damr car
improve human health by improving nutrition (greater yields and better heel!!
and weight gain in livestock) and by providing water for improved sanitery
conditions (treated drinking water and more water for washing). On the other
hend, the increased presence of waterborne diseases can harm humar health b)
reducing the body's ability to process food (dysentery) and weakening humans
to the pcint that they cannot work.

In Merocco, the major waterborne and water-related diseases are me:erie,
gastro-intestinel disorders, dysenteries and vurinal bilharzia. There ic
evidence to indicate that all of these maladies are curre=tly found withirn the
Settet commerncd eres. Bilharzie appears to be spreading b>rth by humar ari
possibly bird cerriers. Beth melarie and bilharzie are associated, in per:,
with vegetaticr alonf edges of reservoirs, irrigetion works and elevaled wzte:
tables causing marshk-like weterlogging or recharge basins for shzllow
aquifers. Euvtrophicetion, becterial intestinal disorders, and amoelic
dysentery ere frequent whern there are human settlements and/or livestoc!}
the upper watershed. The health risks greetly incresse if the reservoir cr
irrigation water is also used for drinking. The mitigation of waterborne erc
water-reelted diseases will be a mejor focus of the criterie and guidelires.
From the point of view of human behavior and values, it is not an easy prcblen

to mitigate.

Upstream fungicides or pesticides as well as industrial toxins will not be
considered in this report. No upper watershed investigated had any of these
upstream inputs. Fertilizers which can increase health hazards indirectly by
stimulating grasses and microbial growth will be addressed.

B. Current Program Environmental Design Practices and Capabilities

A review of the GOM small dams program to date indicates that while
program staff are aware of the necessity for addressing envirommental concerns
in the planning and design of individual projects, serious shortcomings exist
in the manner in which these concerns are dealt with under current program
operations. The general impression is that “"environmental concerns" are
pursued only to the minimum extent necessary to safeguard immediate downstream
engineering investments. Thus, investigations of existing program sites
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{ndicate that little or no attention has been paid to such issues as changer
in water quantity and quality, pudblic health and livestock-induced erosion in
the surrounding watershed - all critically important topics of environmental
concern for projects of this nature.

This same "engineering bias" was also evident in the team compoeition
tasked wilh estah]ishin; sppropriate environmental desiprn requirements for
progran sclivities. Generally, these determinations are made through limiter
consultatione and site visits by project engineers and key program and loce:
representativer of MARA's Water and Forests Division. There sppears to be r-

.environnental design collaborstion witk MARA's Animal Husbandry Division, cr
any other agencies involved in range and livestock management concerns anc r-
Ministry of Public Health staff appear to be involved in assessing and
witigating the serjous potential negative impacte associated with waterborn«
and water-related diseases.

3. Recommendations for AID-Assisted Program Operations

A. Environmentel Analysis Procedures

Introduction:

The preceding discuscion demonstrates the need for improved procecures ¢
systematicelly ascess and address environmental concerns as an integrel pert
of the overall smsll dams program design and implementetion process. Towarcs
this end, the project's environmental design has focused or the developmert o¢f
appropriate environmentel analysis procedures to be followed in assecsing &r:
decigning individual dar sub-projects to be implemented under the project.
These procedures are described briefly in the followirng sectiorn of thic Arre»

It must be stressed at the outset thet these procedures have beer teilores
to locael, project-specific conditions. Hence, they do not attempt te
encompess either the breadth or the depth of comparative US environmerte!l
assessment recvirements. This would not be cost-effective, desirable, or
probebly evern possible given local conditions, information constraints &nc

technical capabilities.

Similarly, these procedures have been designed specifically for the
project target region of Morocco, with its own unique set of climatic,
physical, biological and socio-economic characterisitics. Thus, the
guidelines include no questions on endangered species, air pollution, poise,
in-stream fish or other aguatic organisms, pesticides or other
buman-introduced toxics, loss of natural vegetation, ecological diversity, and
traffic. All these generic topics of environmental analysis are not
considered to be significant in the Settat command area. Other sspects
receive very short sttention, such os energy, sesthetics, river basin impact,
historic/archaeological sites, etc., because they will only be significant in
isolated caser. As a result, these procedures should not be applied to other
geographic or environmental situations without careful review and modification.
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Pro-Pesaibility Stage:

This preliminary etage of project assessment, which the Mission har terme
Rapid Initial Aesesement or RIA, ir intented solely to determine if & gpiven
sub-pboject site §s not obviourly infeasible for implementation under ths
project, according to certain minimal economic, technicsl, social an<
environmental threshold criteria. This RIA spproech has been selected hero
primarily in the interest of conserving limited time and resources which wiil”
otherwise be wasted in performing detailed sssessments and designe for eite:
which had little or no chance of meeting project objectives. Accordingly, s8°
this stage, site information, as-essment and reporting requirements are
resiricted to only the minimum measures necessary to accurately apply the::
ciriteria and arrive at a "yes-or-no" determination regarding whether or net &
particular site merits further consideration for implementation under the
project. Although designed to be brief and relatively simple in nature, the¢
RIA serves an extremely important site elimination function. Thus, it beconmer
critical that the little information reguired is collected and reported
properly and accurately. Errors and oversights at this stage could result ir
serious cost overruns and implementation problems at subsequent stages cf
project developmen!.

Ac mertioned above, RIA information requirementc are limited to the
minimal data required to effectively locate the proposed site end determire
whether or not it is feacible for consideration for implementatior under the
preject. Given the prevailing degraded conditiorn of mcst of the larnde withir
the project target regior. (see above), it is nct ervisioned that any potentis:
site would be rejected from further project concideration sclely or
environmental grounds. Nevertheless, it is recommerded that a short, one-tw:
day site visit be made st thic stege simply to verify that there are n¢
significant remaining "pockets" of natural vegetation which could be se:.cusly
affected by the proposed ‘project development activities, and to identify erny
other potentiaslly significant environmental cheracteristics of the site for
use in future activity de-ign work (e.g., shallow aquifers, lerge livestock
populations, etc.). Information requirements at this stage would be limited
to a 1:50,000-scale topographic map of the proposed project area, delineating
the approximate locations of all proposed d2velopment works (i.e., deam,
impoundment and adjacent watershed arees; downstream channel end irrigated
perimeter areas; materiels source area(s); and any associated construction
staff resjdence, access road, utility and/or resettlement facilities
requirements. Following this site visit, the investigators(s) will prepare a
brief, one-two page, Initial Environmental Appraisal of the site describing
the general condition of the existing lands within the proposed development
area and stating that the site is environmentally acceptable for inclusion
into the project. Any additional informetion which might have environmental
gignificance for future project development activities should also be included
in this appraisal document. Dased upon 8 review of this document, the Mission
Environmental Officer will then make a determination whether or not the site
is acceptable for further project consideration.

W\
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Design Stage:

Once s site hes been accepted for further consideration under the project
through the RIA procedure described above, {t then mover into the sul-project
feasibility and design stage of the development process. This second phese of
project assessment serves tin: twofold purposer of confirming the RIA finding:
end results, and developing detajled derign specifications and implementatior
recommendations for the aub-project, including associated environmental
mitigative requirements. The successful completion of this phase of
eub-project development will result in an environmentelly acceptable
sub-project activity with detailed system design, implementation, operations
and maintenance, and monitoring specifications and recommendetions. As thirs
result will represent significant financial and resource investments, it ir
extremely important that decisions made at this stage of sub-project
development are based upon a careful review and assessment of all available,
relevant informstion and possible implementation choices to arrive at the be::
and most cost-effective and resource-efficient development alternative.
Mistakes made here will inevitably have serious negative financial, tezhrnice?
and/or environmental implications for ultimate activity success.

Due to the existing environmental conditions within the project target
region, it is anticipated that virtually all potentially significant acverse
project-related impacts would occur following the completion and at leest
initial operation of the dam anc associated downstream irrigation works. The
only exception to this general rule would be the relatively short-terr,
incidental, negative impacts resulting from system construction activitie
which would not normally prove to be significant for projects of thic ¢
(see below). Thus, mejor ereas of environmental co.cerr would include
following:

£
le

- adverse changes ir water quality and/or quantity within the proposed
development area and neighboring downstrean aress,;

- increased incidence of water-related (e.g., maelaria, bilharzia) and/or
waterborne (e.g., dysenteries, gastro-intestinal disorders, etc.) diseaset
within the proposed development area and neighboring downstream areas; and

- increased soil erosion in surrounding watershed areas resulting from
increasec numbers and/or changed patterns of use of existing pastoral

livestock populations.

Table G-1 provides a listing of these potentially significant impacts
along with the recommended environmental information requirements and possible
mitigative measures for each. The information listed in the Table is required
primarily to ascertain existing environmental “baseline" conditions regarding
certain key parameters against which any potential changes resulting from a
project cen be accurately assessed. This baseline information is also
required to identify those sreas of particular environmental significance
within a given sub-project area, thereby allowing for a greater focus of
mitigative and monitoring efforts and avoiding any unnecessary expenditure of
financial and human resources. It should also be noted that mot all of this
information will necessarily be collected by project environmental staff.
Certain of these requirements, such as water guantity data, will undoubtedly

\Q:)
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become available through the sssocisted efforts of other project design

personnel. Similariy, it is expected that not all of this information will be

available for each proposed sub-project site. Environmental staff wil)
therefore be required to make judgments regarding the emount of time and
offo-t deemed to be ressonable in obtaining a particulsr plece of information
as compared agai~st its potentisl environmental significance towards overal?
project succesr. Serious information shortcomings identified at this stere
can form the basis of appropriate project research and monitoring studier irn
the ensuing stages of sub-project implementation (see below).

The varjous mitigation messures listed in Table G-1 are considered to be
representative for the corresponding, potential impacts of concern. Actual
measures to be adopted at a given site will depend upon the specific
characteristics of that particular site. Additional, more generic information
regarding appropriate mitigative considerations for projects of this nature is
provided in severel AID-approved environmental publications which will alsc be
made available to project environmentel steff during personnel training and
sub-project assessment activitiecs.

Although the environmental requirements at this stage are somewhat! more
demanding, the assessment procedure is essentially the same as that described
above for the RIA. Relevant background information is assembled and
subsequently verified and refined through site vigits to the sub-projert
area. The results are then assessed to identify any potentially sigrificent
environmental impects and corresponding eppropriate impiementation
alternetives and/or mitigative measures. The results of this completed
analysis will then be documented in & final sub-project Environmental Analysics
report (Tehle CG-2) for sudbmiccion to, and review and approvel by, the Micsion
Environmental Officer.

Inplementatior. Stage:

This phase of the sub-project development process is devoted to the
construction of the verious system components in accordance with the final,
approved design specifications and implementation recommendations developed
during the decign stage described above. The environmental requirements of
this stage are minimel, yet are also important for activity success. These
requirements, which primarily consist of a periodic supervisory and monitoring
function, include the following: t

1. Ensure that the various sub-project environmen.al components are
implemented in accordance with the spproved design specifications and
recommendations. Although the focus here will be on supervising and
monitoring the successful completion of sub-project environmental
mitigative requirements, sttention will also need to be devoted to the
other aspects of sub-project implementation. Should changes or
modifications be required in other activity components, corresponding
changes may also be necessary in the s#nvironmental design requirements.




POTENTIAL IMPACT

Reduced Water Quality

Diminished/Excessive
Water Quantity

Increased Incidence of
Waterborne and/or
Water-Related Diseases

Increased Livestock-
Induced Erosion in
Surrounding Watershed
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Table G-1

ENVIRONMENTAL DESIGN CONSIDERATIONS

INFORMATION REQUIREMENTS

Location and quality of
existing local water
supplies (e.g., surface
waters, groundwater aqui-
fers, wells, springs, other)
within the project develop-
ment area and neighboring
downstream areas.

Local rainfall data; sur-
face water flooding and

flow rate data; water

table data (e.g., depth, or
as evidenced through water-
logging and levels of springs
and wells); downstream flocd-
plain characteristics (e.g.,
size, duration, frequency,
etc.).

Local morbidity and mortality
statistics (e.g., bilharzia,
malaria, dysentery, gastro-
intestinal disorders, etc.);
existing local public health
infrastrtucture.

Numbers and types of local
pastoral livestock popula-
tions; existing watering
points; general areas and
patterns of use.

POSSIDLE MITIGATION MEASURES

Improved construction
practices; improved farming:
practices; alternative
sources of supply.

Dam design and/or opera-
tional modifications;
pumping; indemnification
and/or new lands to affected
downstream populations.

Improved sanitation practices;
improved public health treat-
ment capabilities; biological
controls (e.g., Gambusia spp.
fish); enhanced vector control
measures (e.g., manual, mecha-
nical and/or chemical control
programs); restricted access
to reservoir (e.g., fencing,
use agreements, alternative._
sources of supply).

Structural and/or vegetative
soil conservation measures;-
limit livestock numbers,
access and/or movements;
alternative watering points.
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ble 6-2

Environmental Analysis

Introduction (purpose statement)

Project Description
.. Proposed Dam Specifications (e.g., size, type, areal extent, etc.)

b. Project Purpose (irrigation vs. groundwater, including downstrean
infrastructure requirements; target population; etc.)

Detailed Site Description

8. Location

L. Physical Characteristics (e.g., rainfsll, water, etc.)

c. Environmental Characteristics (e.g., existing flore and feuns,
vegetative cover, etc.)

d. Socio-Economic Characteristics (e.g., local health situatior.
current land use patterns, etc.)

e. Existing Local Capabilitiec (e.g., public health, livestozk’renge
mansgement, etc.)

f. Other Significant Characteristics

Discucsion of Environmertal Impacts

a. Genersl Considerations (e.g., construction, etc.)
b, Site-Specific Considerations (e.g., water, vegetative cover,

health, etc.)
Discussion of Alternatives

8. System Construction (e.g.., size, scope, design, use, etc.)
b. Environmentsl Mitigative Options (e.g., erosion control, water
control, vector control, health, etc.)

Recommended Mitigative Requirements

Technicel/Physicel Requirements
Administrative/Msnagement Requirements

Manpower Requirements

Equipment and Materjials Support Requirements

(both for short-term implementation and long-term systew operation
and meintenance and monitoring requirements)

acos
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able G-2 {(cont.)

Conclusions

.. Overall Environmental Liabilities/Merite

b. Specisl Project-Specific Considerationes (e.g., covenantrs,
conditions, etc.)

c. Concluding Remarks

Bibliography (list of references/contacts)

Appendices

a. Mape, Plans, etc.

b. Other Pertinent Information
1) detajiled mitigative specifications
2) scopes of work
3) other

\A
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2. ocunent ive (0 - ect epv ntel design.
Per 1. above, cortein modifications in sctivity design might be required
from time to time due to previously unforeseen site conditions
encountered once construction activities have commenced Thir ir &
common occurrence in activities of this nature. It ie important that sl)
such substantive design modificetions are properly documented and
incorporated into final, "as-built" system plans for effective future
operations and maintenance and monitoring requirements.

3. Ensure thet incidental negetive environmentsl impacts resulting from
system construction activities are kept to s minimum. A certain amoun:

of short-term environmental damsge (o.g., noise, air pollution, etc.) it
inevitable in projects of this nature. However, it is slso important
that such impacts be kept to minimum. Of particular concern here are
those "incidental" impacts arising from construction manpower and
materials requirements which mey not Ravz been planned for in the overall
system design (e.g., access roads, staff residential requirements,
meterials source areas, etc.).

It is only through the diligent and careful carrying out of thece
implementation monitoring and supervisory functions that project management
can be assured that environmental issues are properly addressed. Although
conceptuelly simple, this stage is where many projects encounter serious
difficulties.

Operationc, Meintenance and Monitoring Stage:

In crder for a completed system to function as intended over its decigr
life, it must be properly operatecd and meintsined. Environmentel systems O&LY
requirements will also vary in eccordance with the specific characteristics
and mitigative requirements of a given site. Representative O&M
considerations might include such factors as reservoir releases to downstream
arees, incressed efficiency of agricultural inputs, improved agricultural! land
menagement practices, restricted access of resident livestock populations,
miscellaneous vector habitat control measures, enhanced public health
facilities, improved local sanitation practices and various water quality
control measures. Although universally acknowledged to be of critical
importance to overall pioject success, this final stage of project
implementation is usually the most difficult to accomplish sucgessfully.
Often referred to as routine and boring, system maintenance requirements are
chronically subject to underfunding, manpower shortages and other forms of
oversight and neglect, eventually resulting in project fsilure or diminished
economic success. To address this potentially sigunificant problem, project
environmental treining and assessment requirements will stress the importance
of proper systems operations and maintenance for overall project success (see

Table G-2).

Ideally, if properly constructed and maintained, each system should
function in accordance with its intended design objeccives. However, due to
varying technical, climatic, socio-economic or other possibly previously
unforeseen influences, this ideal situation is freguently difficult to
maintein in practice. This is the fundamental reason for system monitoring.
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It is only through the perjodic sssessment of certain key external varisbles
that one can sccurstely determine the best methods for meeting ongoing systen
operations snd maintenance needs. In sddition, proper environmental
monitoring is important in the present project in the interest of furthering
fts Institutional objectives and ensuring that project evaluation requiremernt:
are met. In this manner, additional information gained through performarcs
monitoring of earlier sub-projects can be utilized to improve the desigr of
subseguent sctivities, thereby ensuring the most cost-effective investment of
limited development resources. This informstion will also provide the beri:
for assessing the project's ultimate development im, ct and success towardr
the sttainment of {ts objectives.

Environmentsl monitoring considerations would generally include the sar«
types of information slready fdentified for the environmental baseline dats
indicated in Table G-1. Although considered to be representative for projects
of this nature, it is important to note that the type and freguency of these
requirements will vary greatly among sub-projects depending upon site-specific
conditions, design objectives and overall system complexity. Thus, individuel
monitoring requirements will have to be established for each sub-project
activity, some of which will be the focus of special research and performernce
evaluation studies to be financed under the project.

B. Kanpower Requirements

In many instances, & multi-disciplinary approa:h will be required t¢
properly implement the proceduret described above. However, to concerve
scarce project resources, it is recommended that full-time program
environmertal staff requirements at this time be limited to & single ¢ pert,
skilled in environmental assessment and monitoring techniques. It is
anticipated that, for certain sites, this person will be able to successfu
accomplish all of the required environmental workload. As specific lcce:
conditions warrant, however, this person may also require the occasional
assistance of the existing local staff of MARA's Water and Forests and Animzl
Husbandry Divisions, and the services of a local Public Health specialict.
Similerly, as ongoing program needs dictate, this "core" environmental staff
car be sugmented in the future &s required.

-

Y

As described previously, this expertise does mot currently exist among
jpresent pregram staff. To remedy this situation, the project will provide
short-term technical assistance and training to strengthen, and at least
initially, augment existing staff capabilities in these requisite skill
areas. Suitable local expertise is currently available to provide these
inpute which will be supplemented as required with short-term expatriate
consultant assistance. All project training activities will be implemented
through highly participatory, on-the-job techniques to the greatest extent
possible. In this manner, project institutional strengthening cbjectives can
be pursued while still allowing for the timely and proper completion of the
environmental aszsessment requirements associsted with the project's
supplements) irrigation construction activities.
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4, sjons

The project proposes to incroase the standard of living in rurel,
semi-arid regione of Morocco by strengthening the GOM'c capability to select,
dezign, implement and manage small dam projects for supplemental irrigation.
This will be accomplished through a combination of technical assistance,
training, miscellaneocus studies and limited commodities support, and funds for
the construction of approximately ten small dams. Section 216.2(d) of the
Agency Environmental Procedures stipulates that an Environmental Assessment or
Impact Statement is required for all irrigation or water mansgement projects of
this nature. However, Section 216.2(c) of sajd Procedures provides some degree
of flexibility in meeting this requirement for those instances which involve
the application of AID-approved environmental design criteris or stendards. In
accordance with this latter provision, the Mission has developed an
appropriste set of environmental criteria and guidelines to be followed during
the various stages of assessment and implementation of each small dam
construction activity financed under the project. These procdures will be duly
applied by skilled personnel, who have been properly trained under the project
in envircnmentel assessment principles and practices. All team findings and
recommendations will be reviewed and approved by the Mission Environmental
Officer prior to USAID approval for financiug of any sub-project construccior
activities. Accordingly, it is concluded that this project will be implemerted
in an environmertally acceptable manner which satisfies salient Agency
environmentel regulations.

\V
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ANNEX 1

5C(2) PROJECT CHECKLIST

Listed below are statutory criteria
appli:able to projects. This section 1r
divided into two parts. Part A. includes
criteria applicable to all projectr. Part b.
applier to projects funded from specifir
sources osly: B(1) applies to all proujects
funded with Development Assistance; B(2)
applies to projects funded with Development
Assistance loans, and B.3. applies to
projects funded from ESF.

CROSS REFERENCES: 1S COUNTRY CHECKLI1ST

UP TO DATE? HAS
STANDARD 1TEM
CHECKLI1ST BEEN
REVIEWED FOR TH1S
PKOJECT?

A. GENERAL CRITERIA FOR PROJECT

1,

FY 1986 Continuing Resolution Sec.

523; FAA Sec. 6344,

If money is sought to obligated for

ar activity not previously justified
to Congress, or for an amount in

excess of amount previously
Jjustifie? to Congress, has Congress
been properly notified?

FAA Sec. 611(a){(1). Prior to

obligation in excess of $500,000,
will there be (&) engineering,
financial or other plans necessary
to carry out the assistance and (b)
a reasonably firm estimate of the
cost to the U.S. of the assistance?

FAA Sec. 611(a)(2). If legislative

action 1s required within recipient
country, what is the basis for a
reasonable expectation that such
action will be completed in time to
permit orderly accomplishment of the
purpose of the assistance?

(a) Prepared by AID/W vearly,

(b) Yes

Congressional notificacion sul-
mitted August 10,1¢E*

(a) Yes

(b) Yes

No legisleztion action is required

to validate ProAg.

7
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4.  JAA Bec. 611(b); FY 1988 Continuing
esolution Bac. JU1, pro ject is

for water or water-related land
resource construction, have benefits
and costs been computed to the
extent practicable. 1In accordance
with the principles, standards, and
procedures estsblished pursuant to
the Water Resources Planning Act (42
U.S.C. 1962, et seq.)? (See A.I.D, '
Handbook 3 for guidelines.)

FAA Sec. 611(e). If project 1s

FAA Sec. 209.

capital assistance (e.g.,
construction), and total U.S.
assistance for it will exceed $1
million, has Mission Director
certified and Regional Assistant
Administrator taken into
consideration the country's
capability to maintain and utilize
the project effectively?

Is project
susceptible to execution as part of
regional or multilateral project?
1f so, why 1s project not so
executed? Information and
conclusion whether assistance will
encourage regional development

programs.

FAA Sec. 601(a). Informstion and

conclusions on whether projects will
encourage efforts of the country to:
(a) increase the flow of
international trade; (b) foster
private initiative and competition;
and {c) encourage development and
use of cooperatives, credit unionms,
and savings and loan associations;
(d) discourage monopolistic
practices; (e) improve technical
efficiency of industry, agriculture
and commerce; and (f) strengthen
free labor unions.

Yex

Yes

No

(a) No

(b) No

{c) Yes; Project activities
contemplate the creation of water
users' associations which will assist
in 1) the management of water distri-
bution; 2) maintenance of the svstem
and, 3) the collection of fees or othe
exchange for accomplishing the require
maintenance.

(d) No

(e) Yes; The primary purpose of the.
project is to enhance the GOM's capa-
bility to select, design, and manage
supplemental irrigation systems, which
should enable farmers to realize an”
increase of farm incomes and overall
standard of living in semi-arid
regions of the country.

(f) No



10.

11.

12.

FAA Sec. 601(b). Informtion and
conclusions on how project will
sncourage U.5. private trade ani
investment abroad and encourage
private U.S. participation in
foreign sasistance programs
(including use of private trade
channels and the services of U.S.
private enterprise).

FAA Sec. 612(b), 636(h). Describde
steps taken to assure that, to the
mxisup extent possible, the country
i contributing local currencies to
meet the cost of contractual and
other services, and foreign
currencies owned by the U.S. are
utilized in lieu of doilars.

FAA Sec. 612(d). Does the U.S. own
excess foreign currency of the

country and, if so, what
srrangements have been made for its

release?

FY 1988 Continuing Resolution Sec.
321. If assistance 1s for the
production of any commodity for
export, is the commodity likely to
be in surplus on world markets at
the time the resulting productive
capacity becomes operative, and is
such assistance likely to cause
substantial injury to U.S. producers
of the same, similar or competing
commodity?

FY 1988 Continuing Resolution Sec.
553. Will the assistance (except
for programs in Caribbean Basin
Initiative countries under U.S.
Tariff Schedule “Section 807," which
allows reduced tariffs on articles
assembled abroad from U.S.-made
components) be used directly to
procure feasibility studies,
prefeasibility studies, or project
profiles of potential investment in,
or to assist the establishment of

Commoditier will be purchasecd from
private US suppliers antd LT-TA

will be provided by private UL con-
tractores,

The host country 1s contributiny
25% of total estimated local
currency project costs,

US does not own excess foreipn
currency of Mrrocio,

Although the projest'e aztivities
should enhance the caparility of
farmers to procue egriculiural
commodities, the primzry purpose of
this project is not to procduce
commodities for export.

No.



13.

14,

15.

facilities opecifically designed
for, the mnufacture for sxport to
the United States or to third
country sarkets in direct
competition with U.S5. exports, of
textiles, apparel, footwear,
handbags, flat goods (such as
wallets or coin purses worn on the
person), work gioves or leather
wearing apparel?

FAA Sec. 119(q)(4)=-(6). Will the (a) No
assistance (a) aupport training and (b) No
education efforts which {mprove the (c) No
capacity of recipient countries to (d) No

prevent loss of biological
diversity; (b) be provided under a
long-term agreement in which the
recipient country agrees to protect
ecosystems or other wildlife
habitats; (c) support efforts to
identify and survey ecosystems in
recipient countries worthy of
protection; or (d) by any direct or
indirect means significantly degrade
national parks or similar protected
areas or introduce exotic plants or
animals into such areas?

FA+ 121(d). If & Sahel project, has N/4

a determination been made that the
host government has an adequate
syster for accounting for and
controlling receipt and expenditure
of project funds (either dollars or
local currency generated therefrom)?

FY 1988 Continuing Resolution. If N/A

assistance is to be made to a United
States PVO (other than a cooperative
development organization), does it
obtain at least 20 percent of its
total annual funding for
international activities from
gsources other than the United States

Government?



16,

17.

18.

190

Y Continuing Resclution Sec. 341. N/A
asspistance 1s being made

available to @ PVO, has that

organization provided upon timely

request any document, file, or

record necessary to the auditing

requirement of A.1.D., and 18 the

PVO registered with A.1.D. 7

FY 1988 Continuing Resolution Sec. N/A
514, 1f funds are being obligated

under an appropriation account to

which they were not appropriated,

has prior approval of the

Appropriations Committees of

Congress been obtained?

FY Continuing Resolution Sec. 515. N/A
I1f deob/reob authority is sought to
be exercised in the provision of
asgistance, are the funds being
obligated for the same general
purpose, and for countries within
the same general region as
originally obligated, and have the
Appropriations Committees of both
Houses of Congress been properly
notified?

State Authorization Sec. 139 (as N/A
interpreted by conference report).
Has confirmation of the date of
signing of the project agreement,
including the amount involved, been
cabled to State L/T and A.I.D. LEG
within 60 days of the agreement's
entry into force with respect to the
United States, and has the full text
of the agreement been pouched to
hose same offices? (See Handbook
3, Appendix 6G for agreements
covered by this provision).

B. FUNDING (RITERIA FOR PROJECT

1.

Development Assistance Pro ject
Criteria

a. FY 1988 Continuing Resolution
Sec. 352 (as interpreted by
conference report). If




b.

assistence is for agricultural
development activities
(specifically, any testing or
breeding feasibility study,
variety improvemsent or
introduction, consultancy,
publication, conference, or
training), are such activities
(a) specifically and
principsally designed to
increase agricultural exports
by the host country to a
country other than the United
States, where the export would
lead to direct competition in
that third country with exports
of a similar commodity grown or
produced in the United States,
and can the activities
reasonably be expreted to cause
substantial injury to U.S.
exporters of a similar
agricultural commodity; or (b)
in support of research that is
intended primarily to benefit
U.S. producers?

FAA Sec. 102(b), 111, 113,
281(a). Describe exteat to
which activity will (a)
effectively involve the poor in
development by extending access
to economy at local level,
increasing labor-intensive
production and the use of
appropriate technology,
dispersing investment from
cities to small towns and rural
areas, and insuring wide
participation of the poor in
the benefits of development on
a8 sustained basis, using the
appropriate U.S. institutions;
(b) help develop cooperatives,
especially by technical
assistance, to assist rural and
urban poor to help themselves
toward a better life, and
othervise encourage democratic

(a) N/A
(b) N/A

(a) An objective of the preoject is

to construct supplementz] irrigation
systems in the semi-aridé regions of
the country which should increase
farm incomes and the overall standard
of living among rural households.

(b) An objective of the project is
the establishment of water users'
associations to ensure beneficiary
participation in the operation and
management of the irrigation systems.

(c) Project activities should énhance
agricultural production capability

of small farmers and their ability

to produce food for domestic
consumption.

(d) Project activities are not directe
specifically at women but enhanced
income of rural families should have
regsidual benefits to the status of
women.



private and local governmental
iostitutions; (c) support the
seli-help efforts of daeveloping
countrics; (d) promote the
participation of women ir the
national economies of
developing countries and the
improvement of wosen's status,
(e) utilize and encourage
regional cooperation by
developing couniries.

FAA Sec. 103, 103A, 104, 105,
106, 120~21. Does the project
fit the criteria for the source
of funds (functiomal account)
being used?

FAA Sec. 107. Is emphasis
placed on use of appropriate
technology (relatively smaller,
cost-saving, labor-using
technologies that are generally
most appropriate for the small
farms, small businesses, and
small incomes of the poor)?

FAA Sec. 110, 124(d). Will the
reciplent country provide at
least 252 of the costs of the
program, project, or activity
with respect to which the
assistance 1s to be furnished
(or is the latter cost-sharing
requirement being waived for a
"relatively least developed”
country)?

FAA Sec. 128(b). Ifj the
activity attempts to lncrease
the institutional capabilities
of private organizations or the
government of the country, or
if it attempts to stimulate
scientific and technological
research, has it been designed
and will it be monitored to
ensure that the ultimte
beneficiaries are the poor

ma jority?

(e) Project activities will have
no obvious effect on regional
cooperation,

N/A

Yes

Yes

Yes



8. FAA Bec. 281§b). Describe
extent to ch program

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

FY 1988 Continuing Resolution

Sec. 538. Are any of the funds

to be used for the performance

of abortions as a method of
family planning or to motivate
Or coerce any person to
practice abortions?

Are any of the funds to be used
to pav for the performance of
involuintary sterilization as a
method of family planning or to
coerce or provide any financial
incentive to any person to
undergo sterilizations?

Are any of the funds to be used
to pay for any biomedical
research which relates, in
whole or in part, to methods

of, or the performnce of,
abortions or involuntary

sterilization as a means of
family planning?

FY 1988 Continuing Resolution.

Is the assistance being made
available to any organizatiom
or program which has been
determined to support or
participate in the management
of a program of coercive
abortion or involuntary
sterilization?

See Project Paper
Bection 111

No

No

No



1f ssnistance 1s from the
populetion funsctional sccount,
are any of the funds to be made
avsilable to voluntary family
planniug pro jects which do not
offer, either Jdirectly or
through referral to or
informtion about access to, a
broad range of tamily planning
methods and services?

PM Sec- 601(‘)- Uill the

project utilizge competitive
selection procedures for the

awvarding of contracts, except
where applicable procurement

rules allow otherwise?

FY 1988 Continuing Resolution.

What portion of the funds will
be available only for
activities of economically and
socially disadvantaged
enterprises, historically black
colleges and univergities,
colleges and universities
having & student body in which
more than 20 percent of the
students are Hispanic
Americans, and private and
voluntary organizations which
are controlled by individuals
who are black Americans,
Hispanic Americans, or Native
Americans, or who are
economically or socially
disadvantaged (including women)?

FAA Sec. 118(c). Doe: the
assistance comply with the
environmental procedures skt
forth in A.I.D. Regulation 167
Does the assistance place a
high priority on conservation
and sustainable .mnagement of
tropical forests?
Specifically, does the
assistance, to the fullest
extent feasible: (a) stress the

N/A

Yes

None

Yes

N/A

WY



importance of conserving and
sustainably mmnaging forest
resources; (b) support
activities which offer
esployment and income
alternstives to those who
othervise would cause
destruction and loss of
forests, and help countries
identify and implement
alternatives to colonizing
forested areas; (c) support
training programs, educational
efforts, and the establishment
or strengthening of
institutions to improve forest
managepent ; (d4) help end
destructive slash-and-burn
agriculture by supporting
stable and productive farming
practices; (e) help conserve
forests which have not yet been
degraded by helping to increase
production on lands already
cleared or degraded; (f)
conserve forested watersheds
and rehabilitate those which
have been deforested; (g)
support training, research, and
other actions which lead to
sustainable and more
environmentally sound practices
for timber harvesting, removal,
and processing; (h) support
research to expand knowledge of
cropical forests and identify
alternatives which will prevent
forest destruction, loss, or
degradatior; (1) conserve
biological diversity in forest
areas by supporting efforts to
identify, establish, and
mintain a representative
network of protected tropical
forest ecosyatems on a
worldwide basis, by making the
establishment of protected
areas a condition of support
for activities involving forest

(a)
(h)

(d)

(e)

(f)

(g)

(h)

(1)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A



¢learance or degralstion, and

by halping to identify tropical

forest ecosystems and species

in need of protection and

establish and maintain

appropriate protected areas;

(J) seek to increase the (1) N/A
avareness of U.5. government

agencies and other docors of

the immediate and long-terr

value of tropical forests; and

(k) utilize the resources and (k) N/A
abilities of all relevant U.S.

government agencies?

FAA Sec. 118(c)(13). If the
assistance will support a
program or pro ject
significantly affecting
tropical forests (including
pro jects involving the planting
of exotic plant species), will
the program or project (a) be
based upon careful analysis of
the alternatives available to
achieve the best sustainable
use of the land, and (b) take
full account of the
environmental impacts of the
proposed activities on
biological diversity?

N/A

FAA Sec. 118(c)(14). Will

assistance be used for (a) the (a) No
procurement or use of logging

equipment, unless an {b) No
environmental assessment

indicates that all timber

harvesting operations involved

will be conducted in an

environeentally sound manner

and that the proposed activity

will produce positive economic

benefits and sustainable forest

management systems; or (b)

actions which will

significantly degrade national

parks or similer protected

areas which contain tropical

forests, or introduce exotic

plants or animsls into such

areas?




0.

assistance bo used for (a)
sctivities which would result
in the conversion of forest
lands to the rearing of
livestock; (b) the
construction, upgrading, or
maintenance of roads (including
temporary haul roads for
logging or other axtractive:
industries) which pass through
relatively undegraded forest
lands; (c) the colonization of
forest lands; or (d) the
construction of dams or other
water control structures which
flood relatively uudegraded
forest lands, unless with
respect to each such activity
an environmental assesswment
indicates that the activity
will contribute significantly
and directly to improving the
livelihood of the rural poor
and will be conducted in an
environmentally sound msanner
which supports sustainable
development?

FY 1988 Continuing Resolution.
If assistance will come froxm
the Sub-Saharan Africa DA
account, is it (a) to be used
to help the poor ma jority in
Sub-Saharan Africa through a
process of long-term
development and economic growth
that is equitable,
participatory, environmentally
sustainable, and self-reliant;
(b) being provided in
accordance with the policies
contained in section 102 of the
FAA/ (c) being provided, when
consistent with the objectives
of such assistance, through
Africai, United States and
other PV0s that have

(a) Wo

(b) No

(¢) No

(d) No

N/A

WA



demonstrated effectiveness in
the promotion of local
grassroots sctivities on behalf
of long~terms development in
Sub-8aharan Africa; (d) being
used to help overcome
shorter-term constraints to
long-term development, to
promote reform of spectoral
economic policies, to support
the critical sector priorities
of agricultural production end
natural resources, health,
voluntary family planning
services, education, and income
generating opportunities, to
bring about appropriate
sectoral restructuring of the
Sub-Saharan African economies,
to support reform in public
administration and finance and
to establish a favorable
environment for individual
enterprise and self-sustaining
development, and to take into
account, in assisted policy
reforms, the need to protect
vulnerable groups; (e) being
used to increase agricultural
production in ways that protect
and restore the natural
resource base, especially food
production, to maintain and
improve basic transportation
and communication networks, to
meintain and restore the
patural resource base in ways
that increase agricultural
production, to improve health
conditions with special
emphasis on meeting the health
needs of mothers and children,
including the establishment of
self-gustaining primary health
care systems that give priority
to preventive care, to provide
increased access to voluntary
family planning services, to
improve basic literacy and
mathemstics especially to those

7’



outside the formsl educational
eystem and to isprove primry
sducation, and to develop
income-generating opportunities for
the unesployed and underemployed in
urban and rural areas?

Economic Support Fund Profect
Criteria

a. FAA Sec. 531(.). Will thie Yes
assistance promote econoric and
political stability? To the
mximuz extent feasible, is
this assistance conaistent with
the policy directions,
purposes, and programs of part
1 of the FAA?

b.  FAA Sec. 531(c). Will No
assistance under this chapter
be used for wilitary, or
paramilitary activities?

c. ISDCA of 1985 Sec. 207. Will No
ESF funds be used to finance
the construciion of, or the
operation or meintenance of, or
the supplying of fuel for, a
nuclear facility? If so, has
the President certified that
such country is a party to the
Treaty on the Non-Proliferation
of Nuclear Weapons or the
Tresty for the Prohibition of
Nuclear Weapons in latin
America (the "Treaty of
Tlatelolco™), cooperates fully
with the IAEA, and pursues
nonprqliferation policies
consistent with those of the
United States?

d. FAA Sec. 609. If commodities N/A
are to be granted so that sale
proceeds will accrue to the
recipient country, have Special
Account (counterpart)
arrangements been made?

N



ANNEX J

STANDARD ITEM CHECKLIST
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.J.‘n
8C(3) ~ STANDARD ITEM CMRCKLIST

Listed delov are the statutory items whieh
nozrmelly will be oovered outinely 4n those
provisions of an assistance egreement dealing

vith its inplementation, or ocvered 4in the

?:‘mm {mposing 1imite on soertain wses
unds.

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

A. PROCUREMENT
1. PAA fSec. 602(9). Are there arrangements Yes; Solicitations for
to permit U.5. small business to services and commodities
participate eguitably in the furnishing required by the Project w2
of commodities and services financed? be advertised in the US iu
accordance with AID regula—
2. [EAA Bec. 604(p). Will all procurement be tioms.
from the U.5. except as otherwise Yes; any required waivers
determined by the President -or under will be obtained prior tc
delegation from him? any non-US procurement.

3. PAA Sec. 604(d). Jf the cooperating
country @iscriminates against marine
insurance companies authorized to do
business in the U.5., will commodities be Yes
insured in the United States against
marine risk with such a company?

4. H C. No; sgricultural commo-
. If non-U.S. procurement of dities on products thereo®
aqriculu*ul commodity or product thereof will be procured under this
is to be financed. is there provision project.

against such procuresent when the

domestic price of such commolity is less
than parity? (Bxception where commodity
financed could mnot reasonarly be procured

in U.5.)

5. PAA Bec. 604(g). Will comstruction or U.S. -and Morocco are
engineering services be procured from authorized geographic
firms of advanced developing countries sources for the Project.

vhich are othervise eligidble under Code
941 and which have attained a competitive
capability in international mackets in
one of these areas? (Exception for those

o



oJale

oountries which zeceive ditect econonic
assistance under the PAA and permit
United States titms to compete for
constzuction oz engineering services
financed from assistance programs of
these countries.)

6. lb&.llﬁ;.!?l- Is the lhipping excluded
Lrom compliance with the reguirement in

10.

section 901(b) of the Merchant Marine Act

of 1936, as smendad, that at least

50 percent of the gross tonnage of

comnodities (computed separately for d4ry No
bulk carriers, 4ry cargo liners, ané

tankers) financed shall be transported on
privately owned U.5. flag commercial

vessels to the extent such vessels are

available at fair -and reasonable rates?

FAR Sec. 621(a). If technical assistance

is financed, will such assistance be

furnished by private enterprise on a

contract  basis to the fullest extent
practicable? Will the facilities and Yes; Yes
resources of other Federal agencies be

utilized, when they are particularly

suitable, not competitive with private
enterprise, and made available withou.

undue interference with domestic programs?

International Air f&ansportation Fair

Competitive Practices Act, 1974. 1f air
transportation of persons or property is Yes
financed on grant basis, will U.S.

carriers be used to the extent such

service is available?

FY 1988 Continuing Resolution Sec. 504. sSuch language will be
If the U.S. Government is a party to a included in AID direct
contract for procurement, does the contracts under the
contract contain a provision authorizing project.

teraination of such contract for the

convenience of the United States?

Y 8 ntipu . 524.

It assistance is for consuiting service

through procurement contract pursuant to

$ U.S5.C. 3109, are contract expenditures Yes
a matter of public record and availabdle

for public inspection (unless otherwvise

provided by law or Executive order)?
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. 12 JulL 1988

LY PRANINR MIRIOTRB ARNEX K Rabat, )
MINISTERE DBS APFAIRBS L:CONOMIQUES

4-1210  OFFICIAL FILE fof 17

MONSIEUR LE DIRECTEUR DE L* U S A ! D
137, AVENUE ALLAL BEN ABDELLAH
B.P, 120

RAL A

+cTION _AGK e
DUE DATE: ©2/ 7.0.

INFO;n 2 . PloE
CONT_ cHROM- . KL .

OB JET/ Contribution de 1'USAID au Programue des
Barrages Collinaires.

REFER/ Votre lettre du 8 Juin 196¢.

Monsieur le Directeur,

ACTAON TAXED Par votre lettre citée en référence,
ot vous avez bien voulu me faire part de la propo-
e Action Necessary . sition de contribuer au financement du program-
&epliad by : me des barrages collinaires actuellement mis ez
* oeuvre par le Gouvernement du Maroc. Vous m'avez
- informé également du souhait de 1*USAID de définir

. les modalités et les conditions de 1'octroi de cette

initials & Dare aide dans un accord qui serait & signer par les gou-
vernements de nos deux pays avant la fin du mois

d'Aolit 1988,

En réponse, j'ai 1l'honneur de vous faire
part de l'avis favorable de la partie marocaine
quant & la mise au point d'un accord de don définis-
sant la contribution de 1'USAID au programme des bar-
rages collinaires. A cet effet, et ce dans le but
d’accélérer la procédure de préparation du projet
d'accord, une réunion interministérielle s'est te-
nue & mon département le 13/6/1988 & 1'issue de la-
quelle il a été décidé que la coopération dans ce
domaine, entre votre Institution et le Gouvernement
marocain se fera de de la maniére suivante :

13 JUIL, 1988 ceolee
RECEVED | 64

’ N\




-~ lLe Minfstére des Affaires Economiquer
aupré¢s du Premier Ministre assurera 1*aspect admi-
nistratif du projet et coordonners les négociatione
avec la partie américaine,

- Le Ministére de 1*Intérieur et de 1°'Infc
mation (Direction ‘e la Promotion Nationale) su-
pervisera un comité technique interministériel con-
posé des représentants des Ministéres de 1*Inté-
rieur, de 1'Equipement et de 1‘Agriculture, Le tru-
vail d'exploration et d'études techniques qu'effec-
tuera la mission d'experts américains au Maroc scra .
coordonné et encadré par la Direction de la Promo-
tion Nationale. Cette derniére centralisera les in-
formations techniques & soumettre & la mission d’ex-
perts pour les bescins de son étude;

- Le Ministére des Finances corcacrera
la contrepartie en dirhams de 1'aide reque en dol-
lars, aux projets des barrages ccllinaires sélec-
tionnés pour étre financés par le don de 1'USAID.

En vous remerciant de votre précieuse
collaboration, je vous prie d’agréer, Monsieur le
Directeur, 1%expression de mes sentiments lec¢
meilleurs,

Le Minisi-c Déléqué
guprés du F.-: - imistre
Chargé des ..:;>:. » Gmcnomiques

.
rY
‘_ . - -
«  Signé, : Moulay Zing ZAHID]

A

S. o

—
RTaN



ANNEX L

SECTION 611 (e) CERTIFICATION




(1 fon
Morocco Supplementary Irrigation Project (608-0197)

This project will develop and institutionalize within the Government
of Morocco an improved selection and design procedure for small scale
dam/irrigation projects based on in-depth technical, economic,
environmental, and social analyses of potential sites. Concurrently, it
will contribute to increasing sgricultural production and farm incomes in
the poorer semi-arid region of the country by financing the development
of approximstely ten dam/irrigation systems.

This project will be part of a larger on-going Small Dam Program
which the Government of Morocco has been successfully implementing since
1985. Under this Progrem, the entities responsible for its
implementation, i.e., the Ministries of Interior, Public Works and
Agriculture, have demonstratecd that they possess sufficient financial and
human technical resources to ensure, either directly or through the
creation of organizations composed of the beneficiaries of the program,
that the small dems and irrigation systems constructed under the Progre-
are effectively maintained and utilized. The new USAID-funded componen:
of this program will further strengthen the Government of Morocco's
existing humen technical resources and institutional capability to carry
out this Program which, to date, has been appropriately funded and
staffed on & long-term basis.

I, Charles W. Johnson, the principal officer of the Agency for
International Development in Morocco, as per the authority delegated to
me through the Delegetion of Authority No. 654, having taken into account
among other factors, the uses which have been made of projects or
programs in Morocco previously financed or assisted by the United States;
and the commitment of the Sovernment of HMorocco to meet the support costs
associated with this project, do hereby certify that in my judgment the
Government of Morocco has both the financial and human resource
capability to effectively utilize and meintain the capital assistance
activity to be carried out under this project.

Do b

Charles Johnsod
Director, USAID/Morocco

Date: August 19, 1988
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