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ACTION MEMORANDUM FOR THE USAID/MOROCCO DIRECTOR
 

DATE: August 29 2988 

FROM: Kenneth G. Schofield upervisory 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 as 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 agricultural research, improving
 
public policy, anu veloping institutions to carry out these activities.
 

Project funding for the construction of small dams to be used for supplemental
 
irrigation in these stume 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 approval in May 1988.
 
AID/W approved 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 raised during the AID/W PID review, the PID approval cable
 
raised a number of important concerns which are addressed in Section 1. 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 supplemental irrigation installations. The project has
 

a 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
 

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. Project activities 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.
 

& 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 notification that the
 

waiting period has expired.
 

RECOMMENDATION:
 

That, 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.
 

1 ______APPRK4 60-, 6JWt : 4 jhtY DISAPPROVED: 
Charles/W Johnson
 
Directd._j
 

Clearances:
 
ACONT:PCalen,.x 
RLA: KTurner____ 
PROG:KSchofield C68 
ADO:FEhrich 
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PROJECT AUTHORIZATION
 

Name of Country: MOROCCO
 

Name of Project: SUPPLEMENTAL IRRIGATION
 

Number (.f Project: 608-0197
 

]. 	Pursuant to Section 531 of the Foreign Assistance Act of 1961, as amended,
 
I hereby at,-+horize 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 fror the date of
 
authorization, subject to the availability of funds in accordance with the
 

A.I.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 a small dam, associated watershed
 

protection works and downstream water distribution systems necessary to
 
pro~ide supplemental irrigation; fund construction 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 agreo 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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:onditions Precedent and Covenants
 

rhe Project Agreement will contain the following conditions precedent:
 

7irst Disbursement:
 

?rior to the first disbursement under the Grant, or to the issuance by
 

k.I.D. of documentation pursuant to which disbursement will be made, the
 

3rantee will, except as the Parties may otherwise agree in writing,
 

rurnish to A.I.D. in form and substance satisfactory to A.I.D. a
 

5tatement of the names of the persons holding or acting in the office of
 

.he Grantee specified in the Project Agreement, and such other additional
 

representatives as may be designated by the Grantee, together with a
 

5pecimen signature of each person specified in such a statement.
 

Zeimbursement for Feasibility Studies and Construction:
 

rior to the first disbursement under the Grant for this purpose, or to
 

The issuance of documentation pursuant to which such disbursement will b(.
 

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 sup ,lemental irrigation system
 
construction; and
 

mechanisms for reimbursement.
 

;pecial Covenants
 

"he Project Agreement will contain special covenants as follows:
 

'ost Recovery Plan:
 

7he Grantee will use its best efforts to develop a plan that requires
 

)eneficiaries of the Small Dam Program to pay a reasonable percentage, as
 

Lgreed to by the Parties, of the total costs of constructing the
 

.rrigation systems.
 

later 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, Accordingly,
 

the Grantee will exert its best efforts to assist farmers who are
 



beneficiaries under the project to create water users' associations 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 agrees to take whatever other steps are necessary to ensure tha:
 

the maintenance requirements for continued operation of the dams, and
 

associated upstream watershed protection and downstrean 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.I.D. Geographic Code 000 to Ccdi
 

935 in amount not to exceed $30,000 to permit the purchase of o:..
 

passenger motor vehicle.
 

Charles . hson, Director 

Date/
 

Clearances:
 

ACONT:PCallen
 
ADO:REhrich
 
RLA:Turner
 

PROG:KSchofield
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Waiver Control No. 

ACTION MEMORANDUM FOR USAID/MOROCCO DIRECTOR
 
(SOURCE/ORIGIN WAIVER)
 

DATE: August 18, V 88 

FROM: Kennth Schofield, Acting Deputy Director
 

SUBJECT: Supplemental Irrigation Project No. 
608-0197 Procurement
 
Source/Origin Waiver
 

PROBLEM
 

The implementation 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: 
 ProAg 608-0197
 
c) Project: 
 Supplemental Irrigation

d) Nacure of Funding: Grant
 
e) Description of Commodity: Four-wheel drive passenger vehicle
 
f) Approximate Value: 
 $30,000
 
g) Probable Source: 
 Morocco
 
h) 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 6nd 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 subassemblies
 
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 IB, 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 assembled
 
in Morocco from parts or subassemblies shipped from England is justi'ied 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 reliable 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 delay due. to the
 
unavailability 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 adequate 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:
 

I. 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 942 
Would
 
seriously impede attainment of U.S. 
Foreign Policy objectives and
 
objectives of the Foreign Assistance Program".
 

P4D 11 / DATE 

Clearances:
 
CONT: PCaI len,
 
RLA:KTurner /
 
ADO:REhrich
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I. SUKMARY AND RECOMENDATIONS
 

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 olrer the last decade. The GOM is addressing the
 
policy issues in a constructive way by liberating markets, adjusting prices.
 
and shifting investment to rainfed areas 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 ccle can result in as much as 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 economically 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 agricultural
 
scientists, funding agricultural research, improving public policy, and
 
developing institutions to carry out these activities. Funding the
 
construction of small 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 small 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 approximately 10 supplemental
 
irrigation systems, consisting of a small dam, associated up-strea:
 
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 criteria
 
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 approximately 200 small dam sites
 
already identified in the Settat rezion.
 

- Feasibility Analyses 

The small dani sites showing promise for supplemental irrigation
 
systems will be the object of more detailed feasibility studies.
 
Either on its own, or through contractors, the GON will produce
 
hydrological, engineering, environmental, social and economic
 
feasibility studies. Criteria for these studies are elaborated
 
in the body of the project paper.
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2) Constructing Supplemental Irrigation Sites
 

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

3) Farmer Operation and Maintenance of Systems
 

Operating and maintaining the supplemental irrigation system will be
 
the responsibility 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
 

2) 	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 traininb in applied economics for one to two MARA-DER
 
technicians will be financed. Additional short-term participant training
 
will be provided as needed.
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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
 

($1000)
 

Cost Category 	 USAID 
 GOM Farmer i) Total
 

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.
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The ANPAC reviaw of the PID raised 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 supplemental irrigation systems. Cost
 
and engineering criteria are an integral part of the program. Economic,
 
social, and environmental criteria are much more rigorous under the
 
proposed site selection process than heretofore practiced by the GOM.
 

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

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 feasibilit.'
 
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 criteria included in the project site selection process.
 

6) Resource allocation: 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.
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I. 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 inappropriate pricing policy, an inefficient
 
marketing system owing to tight government regulation, a skewing of public
 
inv~stment toward the large-scale irrigation subsector, ineffective technology

trarsfer mechanisms, and a 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
 
coneitions under the World Bank's Agricultural Structural Adjustment Loan
 
(ASAL I) 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
 
syst2ms are being developed under a World Bai~k project and at the
 
USAJD-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 m 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 Df the soil and leaving a ground cover of crop
 
residue.
 

One of the most effective means 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 improved dry-land farming techniques and can allow
 
eupansion 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,t 
, the Souss
 
Valley) and are seriously strained its others. In some grain producing areas
 
they are too deep to allow economic pumping for any uses besides satisfying
 
human and animal water needs. 
 Only small amounts of land are located near
 
reliable water streams to allow diversion at critical times. In 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 turr,
 
will increase the yield of wells from which water for supplemental irrigation
 
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
 
supplemental irrigation vary from three to 25 meter! in height and store fror
 
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 
iE
 
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 detail
 
in Annex B. Especially with respect to the actual c)nstruction of dams, this
 
program represents a 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 agronomic 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
 
ned 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, 608-0136) has identified new farming practices which promise 
to
 
significantly increase food production and small-farmer incomes 
in drylaiid
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areas of the country. Research also shows that supplemental water applied at
 
critl-aa stages of plant growth has a dramatic effect on yields. Increases in
 
yelds of three to four times over strictly rainfed conditions have beer
 
recorded. Furthermore, supplemental irrigation can 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 economically 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 ti'eir development. Investment in small-scale,
 
low-cost dams and irrigation wLrks will complement the rainfed strategy,
 
wherever technical and economic conditions so warrant, by reducing the risk o!
 
drought, increasing the scope of possible cropping systems, increasing on-farn.
 
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
 
198)-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
 
allocations 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 rainfed conditions. This group accounts for about 80 percent of cereals
 
produced in Morocco. Moreover, lack of employment opportunities in rural
 
areas has 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 small and medium private enterprise in rural 
areas.
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The proposed project will also have G 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 allocation 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 proEram through
 
mobilization of domestic resources. External concessional assistance, such as
 
that proposed under the Supplemental Irrigation project, is the only means of
 
increasing program size.
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III. 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 Outputs
 

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 b, 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 supplemental irrigation systems constructed and 

operational within the Settat command area, which includes the provinces of 

Casablanca; El Jadida; Velaa; 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.
 

- Sou-"* economic, technical, social and environmental criteria 

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 a~sociations effectively managing and maintaining
 
community irrigation systems.
 

- A feasible water pricing and 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 Overview
 

The project consist! of a series of interrelated activities all aimed at
 
establishing viable supplemental 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 satisfy the usual economic, social, environmental and
 
technical criteria 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 GOM 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. Only 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 GOM 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 criteria. 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 anO 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 desigr,
 
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 feasibi~ity
 
studies. Second, limited economic and social analyses are carried out at the
 
tim2 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 economc data
 
to be full., utilized. Even if a site is unsuitable on economic ground., 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 ccnservation 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 management 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 analysis required for
 
disbursement of USAID funds for supplemental irriget'on sites is described in
 
Annex G.
 



- 13 -

The project will institute a selection process, aimed at selecting from
 
the poo2 of small dam sites those that are best suited as siteE for
 
supplemental irrigation systems and that are not only technically feasible,
 
but also socially acceptable, environmentally sound, and economically
 
profitable. The process consists of two phases, a rapid initial assessment
 
(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 below.
 

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

From the pool of proposed sites (about 200 are currently identified within
 
the Settat command area), the Interministerial Committee (JC) 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 promisc.
 

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 consider a site for further analysis only if it satisfies all of
 
the following criteria:
 

I. 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 can 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 lifting
 
systems or land leveling can usually be assessed quickly by
 
looking at a 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 available for supplemental
 
irrigation. The coefficient (3500 m3) reflects the average amount
 
of water required to supplementally irrigate one hectare,
 
assuming an irrigation efficiency of around 50 percent.
 

The maximum feasible command area is the smaller 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 system., that can be substantially justified by
 
their supplemental irrigation benefits. Given the average
 
expected net benefit of supplemental irrigation per ha 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.
 

2. 	 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 geology of the
 
impoundment site and immediate surrounding watershed area; the
 
topography of the impoundineznL area and adjacent watershed areas;
 
type and condition 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 cost 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").
 

3. 	 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.
 

4. 	 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 satisfied, the GOM will
 
establish a list of beneficiaries and of their land holdings in thp 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 at 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 required to satisfy criterion number four be
 
warranted.
 

The Interministerial Committee (IC) will review these selections and
 
decide-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, a 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 cit, will be the responsibility of the relevant
 
ministry: the MARA-DER for tne economic analyses; the Ministry of Public
 
Works, directorate of Hydrau.ic Works (MPW-DAH) for technical and
 
engineering analyses; the MARA-Directorate of Water and Forests (M.ARA-E&F)
 
for environmental analyses; and the Ministry of Interior, Directorate of
 
Rural Affairs (OI-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 a rough instrument, and some sites may be excluded even
 
though a more detailed analysis might have found them to be feasible after
 
all. However, the sites that pass the four filters above do have a good
 
chance of being feasible and meeting USAIDs' ultimate criteria for
 
funding. They thus warrant the expenditure of resources for further, more
 
detailed analysis.
 

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

In order to fund a supplemental irrigation system, USAID requires that
 
it be technically and environmentally sound, socially acceptable, and that
 
it show an adequate economic rate of return. In rder to establish that
 
these criteria are met the GOM will carry out, or have carried out by a
 
contractor, a set of analyses. These include a hydrological study, and
 
engineering study, a social feasibility study, an environmental impact
 
assessment, and an economic cost/benefit analysis.
 

http:Hydrau.ic
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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 by 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:
 

I. 	 Annual 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 ,pecific site. But 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 I percent of the 
4ressrvo 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
 
acceptable. 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
 
HPW. 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 feasibility 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:
 

"I 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 technical feasibility criteria.
 

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 mitigatile requirements rather than overall site feasibility per
 
se. This more intei.sive 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 and issues to be
 
addressed at the site analysis phase are outlined in Tables G-l 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 analysis 
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 substantial and quantifiable, e.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 to correcting environmental damage caused by thp

supplemental irrigation site. The 
costs of mitigating environmental damage

existing before the project 3re 
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 supplemental 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 therefore seems to be a reasonable assumption.
 

The economic feasibility criterion is the economic benefit/cost

ratio. If a proposed supplemental irrigation system has a 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 s~stem will not 
be acceptable, and
 
if the ratio is between I 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 acceptatle.
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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 analyses, 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-making 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 GON Small Dams Program will be improved.
 

3.1.3 Constructing Supplemental Irrigation 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 constructing approximately 10 supplemental irrigation sites
 
over the life of the project. These sites will satisfy the criteria laid
 
out above. The project will proviie TA and training inputs to assist the
 
GON in identifying and analyzing s.tes that meet these criteria.
 

The final 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 quite 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 available from the 30 de-ms built so for under the GON 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.
 

4. 	Reimbursement will be made in the manner described in the
 
Financial Plan (Section 4.2.6 below).
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3.1.4 Upstream Protection Works and Downstream Irrigation Systems
 

Under the present GOM system, analysis, selection, and construction of
 
the various components of the complete supplementary irrigation system are­
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
 
manner. To this end, upstream erosion control and the feasibility of
 
irrigation will become an 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 against siltation and the farmers begin to benefit fron,
 
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 fron, 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 round 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, evaluation and monitoring
 
program discussed below.
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These Moroccan experts will advise the DER and DPA in all aspects of
 
site selection, design, construction and monitoring of irrigation works.
 
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.
 

3.2.5 	 Organization 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
 
quantities 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 ahailysis carried out at the design phase, farmers will
 
be organized with the assistance of the DPA representative who in turn 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 a 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 of 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
 
management will require very close coordination between the USPD 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. It; 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 Small Dams Program, this
 
ministry is responsible for selecting, with its other two counterparts on the
 
Committee, the actual 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 activities. Priority

emphasis will be given to employing labor from the communities in which the
 
sites will be located ard in tit ijeighbe,-ii aretis. 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 via the process provided for in this project. 
 Its technical
 
offices, Direct.on des Amenagemnents Hydrauliques (DAH) and Direction de la
 
Recherche et de la Planification de l'Eau (DRPE) will continue to do the
 
geological studies and hydrological studies, respectively, relatpd 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 implcmentation 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 l'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 irrigation works, and will coordinate
 
the training and organization of farmers. PURA-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 system to be developed in the project. 
 DER (with

its technical assistance experts) will have responsibility for designing the
 
system and analyzing 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.
 

http:Direct.on
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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-4epth 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 will also become more 
involved with the social and
 
environmental ramifications of site development. MARA-EF ('Eaux et Forets")

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 land 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 
importhnt requirement since the implementation of new water
 
systems will entail inevitable start-up problems. Agents will have
 
responsibility for assisting fLrmers 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 KARA-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 and 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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3.2.6. 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
 
counterpart 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 provincial 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 also have
 
responsibility for verifying the GON 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 have 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 a 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) r:?t additional income to farmers from irrigation is estimated at ".5
 
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 populations. These are farmers owning less than 20
 
hectares of land whose incomes fall below the national 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
 
managing 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 Estimatsd 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 rntential sites, carrying out
 
the RIAs, assembling the final project dossiers, and carrying 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 assistance team, the long-term advisor will assist DER 
in
 
instituting the required hydrological, social, environmental and economic
 
monitoring systems and arrange for training of 
Lhe 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 traininj to assaune 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

practice3 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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and 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 Trainin (Cost is included in TA above)
 

The short-term technical assistance team and the long-term agricultural

economics advijor 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 bo, developed during the
 
implementation phase. Among the topics for short 
courses already identified
 
are:
 

a) social analysis and surveys,
 
b) water management,
 
c) economic analysis and surveys,
 
d) irrigation design,
 
e) plant and water relationships,
 
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
 
KARA-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 an upgraded technical staff in DER in those disciplines that are
 
critical for carrying out the required analytical 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 criteria 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 special studies, building on baseline information gathered at the
 

feasibility study phase of site selection, will be carried out. Among those
 

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 for 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 assistance 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.
 



- 29 ­

4.1 Financial Plan
 

4.1.] Disbursement of USAID Funds
 

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

Table 4-1: 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 Training 60 60 120
 

Subtotal TA and Training 34L 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
 

The 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 bvstems 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 detail.
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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 4-2: 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 

Commodities 100 30 4) -- 130 

Feasibility Studies 600 350 5) -- 950 

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
 

Note: 1) Farmers benefitting from the Project.
 
2) Includes: 5 full-time equivalent counterparts, secretarial
 

services, and logistic support.
 
3) Salaries, maintenance and 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 office

supplies, and secretarial services.
 

4.2.2. Short-Term Technical Assistance
 

Short-term technical assistance will be contracted directly by USAID.
The GOM, through KARA-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
GO 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 local purchase is provided as part of this
 
project paper.
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4.2.5 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 a
 
modified FAR procedure. USAID will have to approve the terms of reference
 
fo the feasihiity studies, and will have to concur in the reasonableness
 
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 ,.ill be further
 
negotiated with the GOM and defined in PIL It1.
 

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 after 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
 
research 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 Disbursement
 

5.1 First Disbursement
 

Prior to the first disbursement under the Grant, or to the issuance by
 
A.I.D. of documentation pursuant to which disbursement will be made, the
 
Grantee will, except as the Parties may otherwise agree in writing, furrisn
 
to A.I.D. in form and substance satisfactory to A.I.D. a statement of th9
 
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 wilJ
 
be made, the Parties will agree in writing (except as Parties may otherwise
 
agre? 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 ePert 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
 
Projtect. 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.
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VI. MONITORING, EVALUATION AND IMPLEMENTATION PLAN
 

6.] Implementation Arrangements
 

The USAID/Moro~co 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 reguirements.
 

The Ministry of Economic Affairs will be responsible for coordinating

negotiations on 
the Project Agreement and Amendment. The Interministeria)

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. 

- fARA-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 personal 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 tL.e 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 Natlonale (PN), 
which is the
 
institution on the Interministerial Comnittee that coordinates construction
 
activities. Actual construction activities are 
carriet. out by the respective
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technical ministries, either directly or through contracts with private
 
Moroccan firms. Funds will be allocated 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 approving site selection, reviewing
 
feasibility studies, and the system of payment, which reimburses for .ompleted
 
studies and works. Commodities will be procured from US sources directly by
 
USAID. Evaluations and Audits will be carried out under direct USAID
 
contracts.
 

6.2 	Illustrative Implementation Schedule
 

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

Actiy 	 Estimated Date
 

I. 	Project Paper authorized 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 January 1989
 
studies.
 

6. 	Contract for local short-term advisory group conpeted,
 
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 desig-ing 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
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11. First three site designs completed and construction
 
started 
 Mid-1989
 

12. Initial Design Phase -- monitoring system Mid-1989
 

13. 4th-Sth 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 1992
 

17. Interim evaluation of project 1992
 

18. Site 8 & 9 designed/implemented 1992
 

19. Site 10 designed and implemented 1993
 

20. Project completion date 
 Aug 1993
 

21. Final evaluation 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 supp,.rted, as needed, by the USAID Controller,
 
Regional Contract Officer, Regional Legal Advisor, Program Officer, and
 
Environmental Officer.
 

The development of a monitoring and evaluation system for the Small Dams
 
Program is an 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 end 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 a
 
preliminary assessment of the project's impact on farmers and develop data and
 
analytical proposals to be used in the final impact evaluation. The
 
evaluators will:
 

I. 	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 critical to water use efficiency and
 
economic efficiency of the program;
 

3. 	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 a 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, social 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.
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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 GON 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 danms, because they
 
are 
best suited for Moroccan conditions. The cost of dams varies from 5 to 
13
 
million Dh (S i-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 For~ts" (EF).
 

7.1.1 Irrigation Technology
 

Irrigation projects are designed for a 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 (berseer 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 a 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. 
In the 1975-76 season,

with 311 mm of rainfall, a supplemental irrigation of 98 nra 
at the germination
 
stage yielded 4.2 14t/ha. In 1979-80, with 224 a 
of rainfall, supplemental

irrigation of 79 mm added at the germination stage gave a wheat yield of 3.5
 
Mt/ha.
 

The irrigation works undertaken by the-KARA are limited to the off-farm
 
conveyance and distribution systems. A gravity-fed system is adopted whenever
 
suitable soils exist downstream in the low-lying 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 ure usually designed to carry flow rates of 30 I/s to 120 l/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
 
principle 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 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.
 

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 thp 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
 
equipment.
 

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 tebts, 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 natural and
 
artificial recharge and to r.eservoir operation studies in conjunction with
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monthly agricultural water demands, fish culture, and environmental
 
requirements. A monitoring system needs to be established. The data base and
 
the analysis of the data 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 Upstream Protection Works
 

While only the minimum amount of work is done around the iimpdiate area of
 
the dam, designed solely to protect the dam from siltation, the general
 
approach is acceptable from a technical point of view. Working in close
 
coordination with MPW and MAR)-DER from the outset of the rapid initial
 
appraisal, the KAPA-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 area with emphasis on potential erosion impacts
 
and control measures.
 

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

- development of a 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 prriduction objectives. 

7.1.5 Sunmmary 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 capability in hydrology should be strengthened.
 

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

-	 The engineering design and cc..atruction 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 econontic 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 2election 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 can be calculated, which are
 
sufficient to establish the economic feasibility of the project.
 

The criteria for site selection established in this Project Pcyer
 
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
 
dam were dropped from the construction program each year, due to better staff
 
work made possible by technical assistance and training provided under this
 
project, 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 'OO 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. 
 In fact, in the low
 
rainfall zone 
(below 350 mn per 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 supplemental 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 benefit 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 criteria. The
 
project is thus cconomically viable.
 

Y.2.3. Beneficiaries' Financial Analysis
 

The primary beneficiaries of this project are the small farmer who will
 
receive 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 Anntx 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. Thcose
 
costs are estimated at 
2,000 DH per hectare, or 560 DH per year if annualized
 
over the five-year life of these installations. In either case, the expected

financial benefits to the farmer will exceed his economic costs by 
a tactor of
 
about 8 to 10, making participation in this project highly profitable. Farmer
 
beneficiaries should therefore have considerable incentive to participate in
 
the project.
 

Estimated 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 3ocial 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 10.97.. 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 a population growth
 
rate of 2.6 percent per year, creation of jobs, especially in the rural areas,
 
is the GOM's number one development concern.
 

7.3.2 Beneficiaries
 

Rural 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
 
has expressed willingness to accept this criteria. Further, 67.8 perceit of
 
all farmers nationwide farm less than 10 hectares of land, accounting fhr 45.3
 
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.'1 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, potential 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, certain 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 cereals and forage
 
crops.
 

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

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

Fifth, an improved system for compensating farmers for inundated land or
 
land restricted for grazin 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 Lechnical, social and economic criteria laid out in the project are
 
followed, it is expected that quantifiable benefits of the following
 
magnitudes will be forthcoming:
 

a) 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
 
,iillion 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
 
among 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 Progra . 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 development
 
process. They propose potential projects to Ills MaSesty 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 urban and rural areas. 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 aF
 
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 carryint. out the additional
 
responsibilities associated with this project. Under th. Supplemental
 
Irrigation Project its role will remain unchanged. However, its role in
 
organizing farmers and conducting social analyses will need to be enhanced
 
through training and technical assistance.
 

The Ministry of Public Works (MPW) is a key player ii.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 HOI.
 

The NPW 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 actua engineering plans,
 
and therefore contracts for the work with private enginetring firms. In
 
general the quality of these plans is first rate. While the HPW 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 continued 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
 
l'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 HARA-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. Additionally, 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
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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 consists of provincial

representatives of the three Ministries, and which is headed by the Governor.

Following a meeting held by the Governor witA 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 Cozm.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. Based 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 and the DPA are responsible for the
 
construction of the downstream irrigation works, MARA-Water and Forest

Department completes urstream watershed protection and the MPW is 
in charge of
all hydraulic engineering works. It should be noted that in 
cases 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 61 Agricultural Development (ORMVA).
 

The basic system works fairly well but should be modified to ensure

selection of sites with high potential for supplemental irrigation 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 Sunnary 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 management projects of this nature. However, Section 216.2(C)2(XV) of
 
said Procedures provides som2 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 rtgion 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
 
c 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 soil 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
 
local 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 Outputs
 

Infrastructure
 
Approxiftely, 10 supplemen-


tel Irrigation systes cons-


tructed and operating within 


the Settat Command area. 


Insti tutiaIl 

Upgraded skills of GCt Staff
 
within the Small Dis Pro-


gram trained and capable of 


conducting economic, tech-


nical, social and environ-

mental analyses for site 

selection and project 

design. 


- Sites ranked and selected 
based on sound economic, 

Technical, social and 

envlroroental criteria, 

To SI systems completed and turned 

over to farmers In 1989, three In 1990, 

three In 1991 
and two In 1992. 

I. Candidates selected for long-term 


training. Return by 1991. 


2. Short-term training courses desi-


gned and carried out: 

- national level technicians 

- provincial level technicians 
3. Improved quality of feasibility 

analysis. 


I. The Intermlnisterlal Committee 


carries out the RIA and feasibility 


analyses, and selects sites for 
funding 


based on the rigorous criteria esta­

blished by the project.
 

I. Engineering and environmental certl-

fications. 


2. Monltorlnq of con'tructla, progress. 

3. Verification of costs, 


4. Mnnltorlnq of fmrmr organlzation 


and prmctirns. 


5. Mid-fnrm and And of pro.inct
 

evali t ion.
 

I. Workplans 


2. Monitorlng visits by Project 

Officler 

3. Review of course material, 

4. rvalution of feasibility
 

analyses.
 

5. Mid-term and And-of-project
 

evaluation.
 

I. Monitoring of %election process. 


2. Evaluation of studles 

3. ProJpcf nvalutlons.
 

I. GCM budget sltuat!on will not 
worsen. 

2. Rudqet orproities do not shift
 

radically.
 

3. Sultabla sl+o% are 
In fnct aval­

labip.
 

I. GCM provides personnel and resources
 

for training programs.
 

2. GCIM policy reains constant vis a vis 

selection criteri. 

I. GCOMprovides sufficient persoinnl. 
2. GCM policy does not change.
 



- Site-specific analyses 

of economic, technical, 


social, and environmental 


criteria used for project
 

designs.
 

- Monitoring and evaluation 

system In place and providing 


necessary Information to tech-


nical staff and decision-


makers for properly designing 

and Implementlng Irrigation 


projects, 


- Viable water user 


associations effectively 


managing and maintaining 


community !rrigatlon systems. 


- A waler rlclng and cost 

recovery system in place, 


- Farmer beneficieries ef-


fectIvely trained In methods 

of supplementary Irrigation. 


Acceptable designs submitted to USAID 

for funding. 


I. High-quality Baseline data 


generated from feasibility analyses. 

2. Monitoring system In plce. 


3. Feed back to adjusting criteria 


and level of analysis begins to occur
 
In third year of project as Irrigation
 
systems produce results.
 

I. Charter established, officers 

elected and management rules adoptod, 

2. Maintenance Is being carried out. 


I. Monitoring information verifies 


that financial flows are positive, 


i. Evaluation of designs. 


2. Mid-torm and end of project 


evAluation.
 

I. Review of basnline studies. 


1. Review of monitoring reports. 


3. Monitoring of Information plans. 


4. ProInct evaluatlons. 


I. GG4 provides sufficient personel.
 
2. GCM policy does not change.
 

High-level officials on IntrnimIs-jei
 

Commiltee are truly in,rested In liarv­
ving the social and econo-ic viability of
 

SI systems.
 

I. 
Field reviews of completed sites. The financial rewards of supplemmeei
 
Review of organization documents. 

2. Monitoring studios, 


3. Project evaluations.
 

I. Monitoring system generates 


baseline on Income and changes In
 
2. GOl devises plan for water pricing. Income.
 
3. Farmers accept pricing plan. 


I. Workshops In essential skills and 


methods carried out for farmers, 

2. Farmers adopt new practices. 


3. Water use efficiency Increases 

by at least 50 percent. 


2. PolIcy dialogue.
 

3. FvAluatIon,.
 

I. Field review of provincial data 


syntems, 


2. Fld monitoring and opinions of 

TA team. 


3. Farm-level sample surveys. 

4. Proj x-t evaluations. 

Irrigation are sufficient to Induce major
 
changes In farmers way of doing business.
 

GGM amenable + +hiS -ajor- DoIcy Chan<p. 

1. Provincial staff are given the time
 

and resources to carry out training.
 
2. GOM price and marketing policieaS
 
continue to be coniucive to adoption
 
of new technoloqy hv farmers.
 



ProJect Inputs
 

USAID
 

I. Funding for constructing 


approximately 10 supplementary 

Irrigation systems 


(SI2,00Oo00). 
Long-term technical 

assistance (3400,000). 
3. Local short-erm. technical 
assistance ($300,000). 
4. Other short-!erm technical 


assistance (560,000). 
5. Participant Training 


($120,000). 

6. C4modltes ($50,000). 

7. Funding for feasibility 


studies ($600,000). 
8. Funding for Research 
($100,000). 
9. Audit and evaluation 
($200,000). 

GOM
 

I. Farmers' contribution to 


on-farm Irrigation works 

($1,000,000).
2. FIve full-time technicians 

and logistical support 

($80, 000).
3. Salaries airfare for 

participants ($330,000). 

4. Feasibility studies 


(S330,000). 

5. 15 percent of construction 


costs ($2,300,000). 

I. Reiabursement rate equal to I. 
Review of expenditure records. 
 I. USAID appropriations contiue a t
 
or greater than financial projections. 2. 
Aqreempnt on selection criter!a, and historical levels.
2. Contracts let. Productive advisory candidate. 
Reviews and evaluation of 2. 
French spealng p1ersons oweing

relationship established, 
 performance for contracting activities 
 demanding skill requirpownts are3. Contracts let. Institution begins 3. Procurement records, available.

providing training and advice on 
 4. Review of prooress on developing 3. There are no unforeseen prob emsstudies, 
 feasibility studles and quality of 
 that would prohibit the timely
4. GC0 selects acceptable candidates. s+udins. con-tracting of a local instittrtlon.
5. Needs verifled and deliveries made. 9. Evaluations 
 4. PROAG is slqrnd In August.
 
6. Quality of feasibility studies
 
meets standards set out In PP and PIL's.
 

7. Contract let. Yield Increasing 
and water saving technologies discovered. 
8. Contract let. Team fielded. Report
 
produced. 

I. Farmers organize and build required I. Field monitorinq. I. Farmers are motivated +o contribute
 
on-form Irrigation works. 
 to their own future welfare.
 

2. GO4 provides these technicians for 2. Monitoring. 2. G"P does not dver+ r-soJrcps to other
the Sl project. 


programs.
 

3. Participants selected and suc-
 3. Monitrmnn. 
 3. G0M budoet Il-vl r.ma n adeJate. 
cessfufully complete MS-level 
degree.
 
4. Studies produced are high quality 4. Fvalumtlcrns.
 

and timely.
 
5. .OM matches USAID funding In tinely 9. Verification of accounting 
manner. r-rord-. 
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Tpchnicil Analysi.
 

1. Description of the Proran.,
 

Since ]984. the GOM ha constructed 34 dams in ]5 provincer under tht
 
Small Dams Program of which 23 include an irrigation component. The mort
 
common types are earthen dams with a clay core and masonry dams., because thy
 
are best suited for Moroccan conditions. The cost of the dams built vari]-'
 
from 5 to 13 million DH. The design and construction of the dam is a joint
 
effort of the MPW and the MOI, while 6he KARA is responsible for the plannirsF
 
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 Water and Forest Service "Eaux et For~tF"
 
(EF).
 

The Department of Hydrology "Administration de l'Hydraulique" in the MF'
 
is in charge of all hydraulic engineering works, and in particular for thu
 
technical studies of thr Small Dams Program. The "Administration de
 
]'Hydraulique" has two branches: the Directorate for Hydraulic Developmer::
 
and Improvement "Direction des Am~nagements Hydrauliques", (DAH), which doe­
the geological studies and the Directorate for Research and Water Plannrinf
 
"Direction de 2a Recherche et de la Planification de l'Eau" (DRPE), which
 
prepares the hydrological studies. If these preliminary studies indicate that
 
it is possible to build a dan. at the site, a private engineering cosuf2tir[
 
firm is engaged to do a pre-feasibility study--including a cost
 
estimate--based on the hydrological and geological information supplied Lv the
 
"Adn.n-lstration de l'Hydraulique." At the same time, the same informatior iF
 
supplied to the Ministry of Agriculture in order that they may determine­
whether a satisfactory area is available for irrigation, and to develo, R
 
cropping pattern. This inforrat;on is given to the DER and DPA to design a
 
simple irrigation canal system including a cost estimate for labor and
 
material. The budgets for dam, irrigation 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 approved, the final design study is contracted out to a
 
private consulting firm.
 

Both during the pre-feasibility study and the detaileq 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 has no more input into the dam construction phase,
 
which is entirely in the hands of the government.
 



2. Atriculture-ond Irritation
 

- CropvinK systems
 

Irrigation projects are designed for 
a proposed cropping pattern whicil
consists mostly of a two-course rotation of cereals (mainly soft and durun
 
wheat in substitution for barley) and legumes. 
 Sometimes a slight increre o.
 
the cropping intensity is envisioned by the introduction of maize and a forpir,
 
crop (berseem or alfalfa). A shift out cereals
of into higher-valued
vegetable crops is to be expected following improved water availability. T. i 
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 area put under supplementary irrigation

downstream of a small dam varies from 25 to 
400 ha, depending upon the net

annual 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. Ti,,

yield from the watersheds varies depending 
on soils, vegetation, geology, ar.,f

slope. The runoff coefficient can vary between 0.05 and 0.15. 
 For projectF

developed until now, the size of the 
irrigated perimeter has been computed by

dividing the average yearly inflow by the seasonal water requirements per

hectare of 
the crops foreseen in the crop rotation.
 

- Experience with supplemental irrigation
 

Research findings show tha, supplemental irrigaticn greatly increases
 
yields. Experimental work on supplemental irrigation tas 
been carried cu:
 
since 1975 at 
the Oulad Gnaou experiment station in Beni-Mellal Province.
 
Average rainfall at this site is about 420 zr,. It was found that 
a small
 
amount of timely supplemental irrigation -- about 100 rm -- has a large effec: 
on yields of wheat, giving yields from 3.0 to 4.2 Mt/ha as compared to tt.
 
national average yield of less 
than one Mt/ha. In the 1975-76 season, wi:t.
 
311 nrr, of rainfall, a supplemental irrigation of 98 mm at 
the germination

stage yielded 4.2 Mt/ha. 
 In 1979-80, with 224 mm of rainfall, supplementary

irrigation of 79 mrr.added at the germination stage gave a wheat yield of 3.5
 
Mt/ha.
 

Other experimental work on the effects of supplemental irrigation 
o. 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
 
estiblish a simulation model for wheat growth under different water deficits
 
and cropping techniques. 
 In 1985 and 1986, wheat under rainfed conditions
 
generated a yield of 2.2. MKT/ha., 75 umn of supplemental water produced 3.2. 
Mt/ha, and 350 mm of water produced 4.5. Nt/ha. 

Wheat yields in the region in which this project will be implemented 
aerage about 0.8 MT/has under rainfed conditions. Thus, applyihg as little
 
water as the equivalent of 100 a of rainfall 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 because
 
risk owing to variability of rainfall is the main factor causing farmers to
 
apply very low levels of fertilizer under rainfed conditions.
 

Experimental results also show that adding water in excess of the optimal
 
level of about 100 nmm per year has little effect on yield. Thus, there is
 
excellent scope for increasing returns through improving water management.
 
For example, reducing the rate of application from 200 mr to 100 rrmn,
would, cf 
course, double the area served by a given amount of stored water, virtuably 
doubling the benefits of a given reservoir. 

The above facts suggest two very important project design elements. 
First, technical assistance to farmers should have a high pay off. Second, 
applying a system of water charges or introducing a strict rationing syster. 
will likely be necessary to induce farmers to improve their management of thf 
water. The latter is a sensitive policy issue which can only be addressed 8 
eviderce of benefits are accumulated during project implementation. At 
present, the GOM intends that farmers pay only the operating and maintenance 
costs of this system. It is likely, however, that water charges covering at 
least part of the investment costs will be necessary to induce farmers to use 
water efficiently. Water charges would benefit society as a whole in twc. 
ways. First, production per dollar of investment in dams would increare. 
Second, excess "rents" accruing to farmers over and above returns necessary tc
 
gain a given level of production could be captured as public revenues, wl.ic.
 
in turn could be used to expand public investment in water resources.
 

- Irrigation work 

The irrigation works undertaken by the MARA are limited to the cff-forn
 
conveyance and distribution systemns. A gravity-fed syste. is adopted whenever
 
suitable soils exist downstreaar in the low-lying terraces. Otherwise, tho
 
water has to be pumped from the reservoir to a main conveyance canal,
 
increasing the capital investment as well as O&fS costs.
 

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 flowrates of 30 liters per second to 120
 
liters per second, dep.inding 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 many traditional irrigation systems in
 
Morucco. Although the flexibility is nil, the operation is simple and
 
understandable, and assures equitable division 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 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 boil 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 10L of the upper watershed is subject
 
to treatment and revegatation at an average cost of 6,000 DH/ha.
 



3. Description of Proposed Dam Sites in the Settat 
Command Area
 

- Physical setting
 

The "Settat Command" area Includes all part of
or three very distinct
 
geographic regions in Morocco: 
 the low Atlantic plains, the Hercynlen

highlands, and the Interior steppes and plateaus. 
At the moment, almost el
 
the proposed small water projects 
are located in the last two regiont.. Then
 
two large divisions have been subdivided Into sever, distinct geotraphir

areas: 
 Haouz de Narrakech plateau, Jbilete-Mouissate, Bahira plain, Tadla
 
plain, the Phosphate Plateau, Rehamne massif, and the Essaouira-Chicaous
 
syncline. Geology, soils, rainfall, surface aquifer and surface drainat.e Ipv(

differing characteristics that affect the analysis of each small dam site.
 

- Geology
 

Four geological formations have importance to this program:
 

o Alluvial and lacustrine formations with good surface aquifer rechargE
 
are widespread in the Bahira/Tadla plains and the Haouz.
 

o Calcareous formations are widespread in the Essaouira basin., J£Iete,

Rehamna, Bahira plains, Phospate plateau, and the vicinity of Beni
 
Me!ll. The formations influence the pH of the water and shallow aquifer

recharfe. 
Some eroded calcareous formations cannot be biologica2!v

restored and remain 
sources of siltation.
 

o Sedimentary formations derived from red clays from shallow seas 
and
 
lagoonF cart be found in approximately the same areas as the calcarecuF
 
formations. They are barely permeable. Some 
are highly erodable and
 
contain saline layers that 
can affect the water quality and cause
 
siltation.
 

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

- Soils
 

The soils of the command area require special attention from the

engineering, environmental, and agricultural viewpoints. 
 Soils will determine
 
vegetative and structural soil conservation measures. Along with storm
 
intensity and slope, soils have the major influence on sheetwash, channel
 
erosion, reservoir embankment stability, location of borrow pits, foundation
 
excavation, on-farm irrigation management, and cropping patterns.
 

- Climate
 

The Moroccan climate issummer 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 m of rain. Equal in

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



crop water demands. The start of the winter rains (October-November) and the 
aount of rainfall inMarch-April are the two crucial times in the Settat 
counand area. Rainfall has a coefficient of variation of 30% to 40%, which is 
typical of aemi-arid areas. 

The temperatures very between 150 and 250C near the coast and 25o
 
350C inmore continental areas. The coldest months are December, January,
 
and February. Humidity varies from 45. in July to 77% in January.
 
Evaporation is about 1500 + 250 mm.
 

- Surface runoff
 

Surface runoff occurs in response to the rainfall and depends--in
 
addition to watershed characteristics--on the intensity of the storm. Thus,
 
it is not unusual to encounter a wide variation of runoff coefficients between:
 
storm events on the same watershed as well as between different watersheds.
 
Most of the projects are situated in watersheds without basic hl'rolocic
 
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 + 501
 
error. The same can be said about the estimation of flood frequencies and
 
flood hydrographs. The heterogeneity of the climate, soils, and vegetation in
 
Morocco does not lend itself to the development of a generic method of runoff
 
determination. Each site is a particular case to be studied as a small]
 
watershed within a hydrologic region.
 

- Sediment load
 

Sedimentation of storage reservoirs is a serious problem affectin[ the 
physical life and cost of the project. The estimation of sediment yie14 fror. 
watersheds and the amount of deposition in the reservoirs is very difficult 
and can be subject to + 100% error. 

- Groundwater
 

The Jbilete and Rehamna areas have no shallow aquifers. The Haouz,
 
Bahira, and Tadla areas have fluvio-lacustrine sediments that contain shallow
 
aquifers. The creataceous formation in the Tadla plains has a deep aquifer,
 
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 smaller areas are planted to legumes. The cropping pattern changes each
 
year depending 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 alfalfa. Orchards of olives, almonds, and figs are encountered in Tadla 
and Haouz. The only large-scale forests are the plantations along major 
roads. Because of the long history of cultivation, there does not appear to 
be any reserve for the original plantlifo. 
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- Animals 

About 40 specie0 of mammals and about 
100 	species of birds 
are 	known
within the project ariz. Endangered or 
threatened mallvnalian species have lont
since 	disappeared except for the Sidi 
Chiker reFerve, 
The 	domestic livestock
include goats, 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. 

- Health and waterborne diseases 

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

4. 	 Evaluation of the Technical Aspects of the Program 

- Irrigation 

At present, in most of the Small Dams Program's irrigation perimeters,water requirements of crops 
are 	estimated 
on the basis of full irrigation
requirements. In 
the 	context of supplemental irrigation, the command areas
can 	be subrtantially expanded by spreading existing supplies over 
a 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 =w or 	more of rainfall with an 
amount of
irrigation water of 75 
to 200 rmn, depending on 
the 	local seasonal rainfall and

its distribution.
 

Pumping the water to higher ground increases the capital 
and 	O0!costs.
During the planning stage, unnecessary pumping should be avoided as much 
as
possible by considering development of irrigation projects further
downstream. 
When pumping cannot be avoided, more efficient pressurized
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 should 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 agreement cannot 
be 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 them 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
essential for the design and operation of the irrigation system, particularly
for 	supplemental irrigation. 
Training may be an essential first step toward
 
this goal.
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The design of the irrigation systems issomewhat superficial and should
 
be improved. The option taken by DZR to design syutems through its provincial 
services inthe DPA's with the backing of the central service of DER should be 
encouraged. However, this option requires that guidance and technical 
assistance be provided to the DPA's for better managing the planning, design, 
implementation, and management of the irrigation projects to be developed.
 
The contribution of the USAID project to encourage this could be in providirf
 
adequate training and the necessary field eguipment.
 

A conceptual model for planning, designing, and management of
 
supplemental irrigation systems should be developed. The development of thif
 
model may proceed along the following stages:
 

o Estimating a functional relationship describing the water use of thp
 
crop as determined by soil moisture fluctuations caused by water use,
 
rainfall, and irrigation;
 

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

o Establishing a response function relating plant yield to an integrated
 
value of soil moisture throughout the growing season;
 

o Analyzing (by economic criteria) the long-term probability (f succe's
 
or failure of any particular irrigation schedule at the location.
 

Such a model could be used to extend the conclusions drawn fron. the
 
experiments carried out by the Dryland Applied Agricultural Research to the
 
entire Settat command area. It would assist in formulating a clear policy for
 
planning the allocation of water, determining the optimal size of the
 
irrigation project and the optimal 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 information 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 sitet 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 a need to devote more time to the
 
analysis of the existing data base, to refining and upgrading the
 
methodologies for estimating monthly inflows, flood flows, sediment yield and
 
resecvoir sedimentation. Time should also be devoted to the evaluation of
 
natural and artificial recharge and to reservoir operation studies in
 
conjunction with monthly agricultural water demands, fish culture, and various
 
environmental requirements. A monitoring system thould be established. The
 
data base and the analysis of the data to estimate annual inflows, and flood
 
frequency and flood hydrographs should be available to other government
 
agencies, educational institutions, and private consultants.
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- Dam Deuian 

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 avaiiable materials 
to the greatest 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 is not given the
 
opportunity to 
search for safe and least-cost alternatives. The consultinE
 
firm's role in project planning and development is minimal. Consulting

engineers responsible for Lhe design of the dam and concerned about structural
 
safety would like to see more extensive site investigations and laboratory
 
tests, especially in the case of larger dams.
 

The role of the conlsulting firm is finished once 
the final design report

and drawings are submitted to 
the "Administration de l'Hydraulique." The
 
construction is carried out by 
the MPW and the MOl. Some design engineers

feel that it would bf preferable--particularly in the case of larger danr--to
 
have the designer collaborate with the government during the construction
 
process as adviser and change or 
adapt the design to the unusual conditions
 
that might be encountered 
in the field. There are a number of consultinE
 
firmr in Rabat and Casablanca which would be competent to provide dam design

and realistic estimates of construction costs.
 

- Dar. Construction
 

The construction of the dam, which is undertaken jointly by the MPW end

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.
 

- Upstrean 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 HARA-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:
 



improved geological, soil and topographical studies of the
 
surrounding watershed area, with emphasis on potential erosion
 

impacts and control measures;
 

examination of existing land use practices (e.g., livestock
 

grazing) in the surrounding watershed area in relation to potential
 

erosion impacts and control measurer (if necessary);
 

assessment of the technical and financial efficacy of varyinr
 

degrees and types of anti-siltation measures such as structural ard
 

vegetative erosion control works, bank stabilization works,
 

livestock management/control mechanisms and improved farm land and
 

water management practices; and
 

identification of any potential water guality problems (e.g.,
 

salinity, alkalinity) which might seriously impede he attainmPrt
 

of agricultural production objectives.
 

5. Sunm.ary of Fecomnendations
 

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

following issues:
 

There is a need for increased cooperation between the three
 

ministries to coordinate design and construction of the entire
 

system: upst.ear. protection works, the dam., and the downstrer
 
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: hydrological 

monitoring programs should be established for each project. 

- There is a need to develop a conceptual framework for planning for 

supplemental irrigation.
 

- The engineering design and construction of the dam are satisfactory
 

- Technical asistance and training programs have to be provided for 

all compone ts, but especially for irrigation system design and 

implementation and upstream protection works. 
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gvy~uatiog of The Feasibility of Three Proposed Sites
 

i. Overview of Informtion Availabilit"
 

The purpose of this evaluation is to assess the GOM's current syrter of
 
site selection and to recommend improvements. To this end, expanded
 
feasibility criteria were applied to three supplementary irrigation sites
 
being proposed by the GOM to ascertain wbether or not they would be acceptab]
 
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 Hella], Aricha in the province
 
of Settat, and Biadna in the province of El Kelaa.
 

Only a rudimentary economic analysis was available for each site.
 

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

The analysis related to watershed protection requirements appeared weak
 
compared to the engineering standards applied. The soils 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 had been extrapolated from very large river basins which were not
 
necessarily comparable to these smaller watersheds. In most cases, the
 
watershed improvement and protection program was completed for the areE
 
immediately around the dam, ranging from 1% to 10% of the total watershed.
 
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 overemphasis 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 had been put aside for special monitoring.
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2. 	Yeatibility Analyis of Specific Sites
 

a. 	 SIDI SALAH
 

-	 Hydrological Analysis 

There was sufficient water for supplemental irrigation, but the annub.
 
sediment load was far too large compared to the reservoir capacity. Th(
 
reservoir may slit up in six to ten years.
 

-	 Environmental Analysis 

The proposed dam site at Sidi Salah had too litte information available
 
on the watershed. It was the largest watershed (162 km2 ). The upper
 
watershed sits in two provincet;--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. In addition, karst problems (a dissolving limestone) and
 
embankment collapse are possible severe constraints.
 

USAID should consider whether it wants to tackle the task of coordinatinE
 
work in the 162 km2 area on livestock, dryland cereal production, and
 
erosion control. The toporraphy and geology also appear the most difficult of
 
the three sites visited.
 

Social Analysis
 

(A) 	 Water Uses Planned
 

1) Irrigation for 150 hectares, affecting 50 farilies
 

2) Water provisions for approximately 30,000 livestock.
 

(B) 	 Delineation of Affected Population - Characteristics of
 
Beneficiaries
 

1) 	 Status: The dam site is located in a relatively poor region;
 
farmers say that villages have experienced substantial
 
out-migration.
 

No information was available 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 compensatioj for land needed 
for dam site. This issue appears to be handled by local 
authorities in what ma] be an authoritarian manner, but 
information was too sketchy to draw firm conclusions. 

Farmers have no prior irrigation experience.
 

2) 	 Conclusion: Further intormation is required before a
 
judgement can be made.
 



(C) 	Perticipation
 

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

2) 	 Conclusion: Communication and participation effortr are
 
deficient. More emphasis to these aspects might increase
 
chances of project success.
 

(D) 	 Feasibility
 

There is no prime facie case as to why this project would no,
 
succeed from a social point of view.
 

CE) 	 Impact
 

Impact cannot be reliably assessed owing to lack of information.
 

(F) 	 Conclusions and Recommendations
 

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

-	 Economic Analysis 

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

b. 	 ARICHA
 

-	 Hydrological Analysis 

There is sufficient water for supplemental irrigation. In fact, because
 
the reservoir capacity is very large, the sultivated 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 li iit 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 bad 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
 

reasonable cost.
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Erosion control would appear to be a very high cost 
item and require a
 
lengthy time period for preparation (soil/slope investigation, nurseries, land
 
management agreements).
 

Social Analysio
 

(A) 	 Water Uses Planned
 

3) 	 Provision of drinkint water for neighboring villager (220
 
families in a 10 km radius, with a projected population o!
 
327 families after 20 years).
 

2) 	 Provision of water for livestock (currently 1.400 anima2r,
 
with a projected 1,700 animals after 20 years).
 

3) 	 Irrigation for approximately 200 hectares.
 

B) 	 Delineation of Affected Populations - Characteristics of
 
Beneficiaries
 

I) 	 Status: The dan, 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. Eowev&,E.
 
informal comments on the rite suggested that the projected
 
irrigation perimeter contiines only plots of large
 
landowners, each owning mcre than 10 hectares.
 

No information was 
available about other affected comrur.tie!
 
other than general assertions that their interests were being
 
taken into account. Nor was official information on larnd
 
distribution available. Land needed for tne daT site was
 
said by officials to have been freely given and compensatior
 
was said to present no problem.
 

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

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' comunication 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.
 

<0
 



2) 	 Conclusion: Communication and participation are deficient at 
this point, but not so deficient as to lead to rejectio., of 
the project. However, much more effort in consulting with 
and enlisting participation of the affected conmunities would 
be required to assurp project success. 

D) 	 Feasibility
 

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

E) 	 Impact
 

Impact cannot be reliably assessed because of lack of information.
 

F) 	 Conclusion and Recommendation
 

Skewed land distribution in the irrigated perimeter suggests that
 
the project may not meet the small farm criteria. Furthermore,
 
serious gaps in relevant information ezist.
 

Economic Analysis
 

The rudimentary economic analysis available indicated that the site was
 
only m:&ginally acceptable.
 

c. 	 BIADNA
 

-	 Hydrological 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.
 

-	 Environmental Analysis 

Biadna has a small upper watershed (10 km2 ) in a schist geology that
 
should cause few problems. The upperwatershed falls within one administrative 
unit. A gravity-fed irrigation system is proposed which greatly simplifies 
oporations aad maintenance. The "Eaux et For~ts" representative was sensitive 
to the needD 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 USPID assessment method requires additional 
work on downstream water supply; erosion control, and land losses in the
 
irrigated perimeter in order to accomodate distribution system and windbreaks
 
and livestock management. These are all serious and significant environmental
 
concorns. But, given its scale and location, Biadna appears to be the best of 
the three sites visited. 



Social Analim
 

(A) 	Water Uses Planned
 

]) 	 Irrigation for approximately 80 hectares of a possible (0
 
hectares (documents provided show that 23 families own 1('
 
hectares, with the xi'c varyint between one and ter, hertaru.,).
 

2) 	 Water provisions for livestock (2000 sheep).
 

3) 	 Household water: Not mentioned in documentation provided.
 
but cited in discussions with officials.
 

(B) 	Delineation of Affected Populations - Characteristics of
 
Beneficiaries
 

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

Land in the irrigated perimeter is owned by familieF fror a 
number of neighboring villages as well as the village ciosest 
to it. Land distribution, according to documentatior. 
provided, is somewhat skewed (two ourers control 70 of thac 
1,0 hectares), but officials said th.t. in the S0-hectare 
area that would be the first segment irrigated, thiF
 
distribution would be much less unequal.
 

2) 	 Conclusion: No concrete reason exists to reject this ste on 
above grounds. 

(C) 	Participation
 

I) 	 Status: Far.aers cultivate private lands and do not appear 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 required 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.
 

2) 	 Conclusion: Communication and participation efforts are
 
deficient. More emphasis to these aspects would increase
 
chances of project success.
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(D) 	Feasibilty
 

No prima fac.. reasons exist why this project would not succeed 
froa a social point of view. However, the lack of prior 
cooperative irrigation experience and poor comnunicationF up until 
now between government workers and local cormunities may occasion
 
unexpected problemr.
 

(E) 	Impact
 

Impact cannot be reliably assessed due to lack of information.
 

(F) 	 Conclusions and Recommendations
 

Preliminary information suggests that this is a site which has gocid
 
potential for success. However, serious gaps in relevant
 
information 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 financial and economic analysis indicates that this project has a
 
FIRR of 381 and and EIRF of 51, i.e., it is profitable for the farmer, but Lot
 
for society. The reason for this is essentially that the available annual
 
inflow allows the supplemental irrigation of no more than 80 ha. Giver the
 
estimated cost of the dam, insufficient benefits are generated to satisfy the
 
economic feasibility criteria.
 

/
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lconomic And Finencial Analluis
 

3. 	 IrriLation and Land UsP in Morocco
 

Total cultivable area in Morocco Is about 7.72 million ha (I2.? pprcrit
 
of the total geographic area). Of this. 800,000 ha are under Irrigatior. a,
 
the balance, of 6.9? million ha, is under rainfed cultivation. About 3(,
 
percent of the cultivable area Is left fallow, giving a cropping intensity c.f 
about 70 pprcent. Cereals (mainly wheat and barley) occupy 60 percent of t,
 
cultivated land. At present, some cereals and a large proportion of sugar an.2
 
fodder crops are cultivated in fully irrigated areas, largely in the northerr
 
part 	of the country.
 

A promising alternative to full irrigation is supplemental irrigatior. 
(SI), defined as irrigation under the situation where a given crop can be 
economically grown under normal rainfall alone but additional water will 
stabilize and improve the quantity and or quality of yields. Typically, 
conditions conduciive to SI are found in agro-ecological zones characteric: y 
annual precipittt.r: ranging from 250 to 600m.. Other than certain 
large-scale irritation schemes (e.g. the Tadla and Doukala scherr.es , w!.crc. 
winter crops e-'e supplementarily irrigated, the following three 
agro-eco2ogical zones within Morocco fall into this category: 

i. 	 Plains and valleys at the foot of the Middle and High At-.r mounta::.!.
 
The major part of irrigation water is surface supplied from water
 
sources, floods and snow melt, but wells also exist. Suc: areas are
 
represented by Ain Taoujdate district in Meknes Province End Ait Otir 
district in Marrakech Province. Vegetables, forages, cereals ano fruit 
trees are being irrigated. The number of irrigations rar.teE fro 2 tc 4 

per crop season, depending on the local rainfall. 

ii. 	The Atlantic plains and the plateaus of eastern Morocco. Berrechid
 
district in Settat Province and Taourirt district in Oujda Province are
 
representative of these zones. The annual rainfall is about 400 nut 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 and olive trees are irrigated in Taourirt district.
I
 

iii. 	In Had Kourt district, Kenitra Province. In these areas farmers usually
 
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 Rdate Wadis
 
with I to 4 irrigations per crop season.
 

Most cf the agricultural land included in the Settat command area falls
 
into category I. or i., above. Given its dryland agricultural focus and it's
 
sparse rainfall (typically less than 400 un per year) it is in many ways an
 

http:scherr.es


ideal region for promoting supplemental irrigation. We know that in thiF 
region the lack of water available to the growing plant is the single moF1 
important factor limiting yields. Thus, the potential impact fror the 
agricultural research program funded by USAID at the Aridoculture Center ir 
Settat may be somewhat limited due to lack of water. This appliPF 
particularly in those regions where average annual rainfall is lerr thor: :'r 
mm (E] Kalaa province for example), where the problem is often corpoundel- 1y 
poor distribution of this water throughout the growing season. By increar2,T[ 
water available for supplemental irrigation this project will not only havy i. 
direct impact on agricultural production, but also indirectly enhance thr 
potential benefits of the agricultural research center at Settat. 

2. Benefits of Supplemental Irritation
 

Research findings show that supplementary irrigation grea:ly increase
 
yields. Experimental work on supplementary irrigation has been carried ou:
 
since 1975 at the Oulad Gnaou experiment station in Beni-Mella] Province.
 
Average rainfall at this site is about 420 nmm.It was found that a small
 
amount of timely supplemental irrigation -- about 100 mr -- has a large effe:t
 
on grain yield of wheat, giving yields from 3.0 to 4.2 Mt/ha aS compared t:,
 
the national average yield of less than one Mt/ha. In the 1975-76 seacr.,
 
with 311 nr, of rainfall, a supplementary irrigation of 98 nun applied a: the
 
germination stage yielded 4.2 Mt/ha. In 2979-80, with 224 mruof rainfall.
 
supplementary irrigation of 79 mrm added at the ternination stage gave a wJ-eat
 
yield of 3.5 Mt/ha.
 

Other experimental work on the effects of supplementary irrigation cr. the
 
yield of field crops is being carried out at the Aridoculti're Center e.
 
Settat. The objective of these studies is to c-.apare the yield re'ponce cf
 
different cereal genotypes grown under different water deficits and tc
 
establish a simulation model for wheat growth under different water deficits
 
and cropping techniques. In 1985 and 1986, wheat under rainfed condit.oCn
 
yielded 2.2 MT/ha., 75 mr, of supplemental water produced 3.2 Mt/ha, and 150 .
 
of water yielded 4.5 Mt/ha.
 

Yield increases in the areas where SI is already practiced have also been
 
encouraging. In Meknes province and in Ait Outin yields have typically
 
doubled or tripled. In the Settat region (near Berrechid) yiclds 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 stabi them. Year to
 
year fluctuations in grain yield in the Settat command area are extremely
 
large. To guard against 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 yielding and higher
 
valued grains such as wheat. The assured availability of water that the
 
irrigation systems introduced under this project c,"fer will thus have the
 
additional benefit of inducing farmers to adjust their production probram away
 
from barley towards wheat.
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A third benefit will come from the Intensification of animal husbandry 
that SI will make possible. Straw from grain crops isthe major cattle feed 
used in Morocco. 91 will not only increase grain production, but straw 
production as well, albeit to a lesser degree, and the overall increase in 
available water will permit better watering of the livestock. In somp area!. 
where the system yields sufficient water, farmers might also introduce 
dedicated fodder crops, in addition to grains, to concentrate more or 
livestock ralsing. 

Finally, farmers may also decide to devote part of their land to grow~nr
 
vegetables, or grow vegetablas after the main cereal crop has been harvested.
 
The viability of second crops 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 little water will be required for supplemental irrigatic,n
 
and the bulk of the reservoirs' capacity could be devoted to irrigating a
 
second crop. On the same site in years of poor rainfall, virtlally all thE
 
water will be required for supplemental Irrigation and a second crop will r:o:
 
be feasible.
 

Net SI Benefits per Hectare
 

Far budgvts were constructed to evaluate the benefit of providinE '2 to
 
a hectare of agricultural land in the Settat command area. The question asked
 
was: If an S! system providing water to a hectare of land is installed, how
 
much more can be produced fror this land and what is the additional producticn
 
worth? The surt of the value of this additional production, less annual
 
recurrent costs, discounted to the present, gives the additional value tha
 
the SI system imparts to the land. Adding this over all the hectares that
 
benefit from a specific SI system results in a measure of the "worth' of the
 
whole S' system. The economic decision criterion is then simply that the
 
econorr.c costs cf the entire SI system, including damr., up-strear works, an
 
down-stream works, must not exceed what it is worth.
 

The additional output due to Si is calculated usinE the following
 
assumptions:
 

1. 	Only additional output from the first crop, assumed to be grain, and from
 
associated livestock holdings is counted as benefits. Potential benefits
 
from a 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 am of water per hectare are provided for supplemental
 
irrigation. Assuming typical losses from evaporation and irrigation
 
efficiency of around 50 percent, this will allow 100 to 200 m of water
 
to reach the crop. This is sufficient to virtually guarantee grain
 
yields of around 3.5 Mt/ha, assuming low to normal rainfall and
 
appropriate agricultural techniques (fertilizer etc..).
 



3. Yields are assumed to be only *bout 60 percent of potential initia]ly,

but as farmers learn to use the water provided more efficiently and
 
modify their agricultural practices, they are expected to reach their
 
potential of 3.5 Mt/ha within five years. The potential of 3.5 Mt/ha ir
 
in the lower range of results obtained so far (see above). Three-year

averageF of yields in the Settat command area 
for the dry zone (lesr thti,

350 zmm of rain) and the intermediate zone (greater than 350 mn of rai,.)
 
were used to compare to expected yieldr under supplemeita irrieatioi.
 
These yield estimatef. are 0.66 and 1.06 Mt/ha respectively.
 

4. 	Livestock holdings are assumed to increase by the equivalent of one h(t-"

of cattle per ha. Milk production is estimated to be 860 liters per
 
year, a figure that taxes into account the typical age and sex
 
distribution of Morocco's cattle herd. 
Anualized meat production it
 
estimated to be 42 kg/ha.
 

5. 	Before the SI system becomes operational, farmers are assumed to devote
 
75 percent of their land to barley production and 25 percent to durur.
 
wheat (bl dur) production. With the SI system, drought risks are
 
reduced and farmers will respond by planting only 20 percent of their
 
acreage with barley, the remainder split evenly between bread whea: (.2e
 
tendre) and durum wheat.
 

6. 	Additional production costs were 
assumed to consist of 12 man-days of
 
labor, valued at the economic opportunity cost of 4.5 DE/day (20 percer:

of the minimum wage), 150 kg of fertilizer valued a: .8 DW/kg, and the
 
farmers' share in the systems O&M costs estimated a. 500 DH/ha for
 
gravity fed systems (2 to 3 percent of the syste. costs). For syste-:

involving pumpinE, an additional cost of .25 DH/m3 of water was added to
 
reflect the running costs of the pumps.
 

7. 	Five year averages of import parity prices were taken as the econorz:
 
value of production. The calculations are given in Table D-2.
 

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 detail on the calculation of B for the intermediate
 
rainfall zone as an example.
 

ks can be seen the values of 1 range from about 30 thousand DH/ha to
 
abou, 40 thousand DH/ha. 
 This implies that a 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/', 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 evidencq thus supports

the order of magnitude of the estimates arrived at analytically and tends to
 
reinforce confidence in the economic viability of the project.
 



Toble D-I
 

import Parity Prices for GrainE
 
(per metric ton)
 

Cost lten, barley Durur Wheat Soft Wheat
 
(Or&e) (Mie dur) (Ble tendrp)
 

FOB Gulf (S) 90 162 136
 
Sea Transport 20 20 20
 

CIF Casablanca 110 182 156
 
In DH(IS=8.3DH) 913 1502 1295
 

Port Charges 108 108 108
 
Local Transport 9E 98 98
 

Local Parity Price 1129 1720 3502
 
Rounded in DH/q 112 172 I50
 

Table D-2
 
Estimated Net Worth (B) of S1 per ha
 

('000 DH/ha)
 

Mean Annual Rainfall Zone
 

Type of SI less than 350 mn greater than 350
 

Gravity fed 40.4 36.7
 

Pumping needed 33.9 30.2
 



T-b]e D-3
 

Calculating the Net Benefit (B) r ha
 

Production Schedule 


Grain Production
 
Grain Yield 

Crop Rctation
 
Barley (orge) 

Durum Wheat (ble dur) 

Soft Wheat (ble tendre) 


Livestock Production
 
Milk 

Meat 


==ATota2 Value of Output 


Production CostE
 
Labor 

Fertilizer 

Share of 00 

Pumping Costs 


==>Tota Production Costs
 
Gravity fed SI 

Pumped SI 


w/o I with JI Pric 

20.6 35.0 /he 

75.00 20.00% 122.0 DH/g 
25.00. 40.00% 172.0 DH/q 

40.0O% 150.0 DH/q 

-- 860 2 2.0 DH/] 
-- 42 kE 28.0 DH/kt 

1,346 7,768 DH/ha 

-- 12 md 4.5 DH/rC 
-- 150 kg 0.8 DP/kt 
-- 500 DH/ha 

875 DH/ha 

674 DF/ha 
1,549 DH/ha 

Economic Net Benefit Flows
 

Year
 

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 requiring pumping 30167 DH/ha
 



Iensilytvtt Analvuis
 

The above estimate of discounted net benefits (D)are sensitive to
 
changes inthe underlying assumptions. Three are of particular importance and
 
reflect manageoent of project resources, extension and former management of
 
irrigation, and upstream protection against erosion. The results of thp
 
sensitivity analyses were as follows:
 

A. 	Lagged implementation of the project. If irrigation systems are not
 
built at the same time as the dam, or sufficiently soon that the second
 
year of the project can be exploiteo by farmers, the economic benefit o!
 
the project will fall. If for any reason the construction of the dar
 
itself Is drawn out, a similar effect will be registered. If, for
 
example, the construction of the canals were postponed for one year, th(,
 
discounted net benefit per hectare wuuld be reduced by about 10 percent
 

b. 	 Slow rate of mastery of the irrigation system. If, for any reason,
 
farmers are slow to accept the new technology, because extension servic-.
 
are unable to do their job, or the water user's associations are slow to 
develop, benefits will be reduced. If it takes 7 instead of 5 years for 
farmers to mLster the Sl technology, benefits will he reduced by 20 
percent. 

c. 	A third test was made to ste the effect of a longer system life on b. 1! 
the SI system has a life of 30 years, instead of the assumed 20 year, P 
will be increased by 10 percent. Good watershed management to prevent 
eros.on is an effective way of extending system life. 

3. 	 Costs of SI Systems and Benefit/Cost Comparisons
 

It ismore difficult to arrive at expected costs per hectare figureF,
 
than 	is the case for benefits. 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 in unit
 
costs (e.g. the costs per cubic meter of fill, the costs per linear meter of
 
canal) and variation 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
 
uorks. 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 OM. The size
 
of watersheds varies roughly from a few hundred hectares up to 30 square
 
kilometers. Most of the very small watersheds, however, will not provide
 
sufficient water for supplemental irri-ition cn 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 data exists on average dam costs, since a fairly large

samplP of dam# has already been built. Construction cost date was
 
avai]able for 23 of them. 26 earth dams and 7 masonry dams. Tab]e D-4
 
suf arizes the results:
 

Table D. 4: Ana2ysJt of Constru(t ijor, COFt r 

Minimum Maximum Mean
 

Earthen Dams: 	 Volume ('000 m3) 42.0 220.0 107.5
 
Cost ('000 DH) 3,710 17,845 8.736
 
Unit Cost (DH/m3) 64.9 256,0 88.6
 

Masonry Dams: 	 Volume ('000 m3) 4.0 30.0 15.5
 
Cost ('000 DH) 3,088 12,450 7,429
 
U.it Cost (DH/m3) 382.8 771.9 552.8
 

A number of points are worth noting in this table. First, or, a per cutic
 
meter cost basis, masonry dams are roughly six times as expensive as earth.s:
 
dams. However, masonry darns usually require only ten to fifteen percent of
 
the volume of an earthen dar to retain the same amount of water. In the fi.ia2 
calculation, masonry dams thus actually wind up about ten percent less 
expensive than earthen dams, in financial terms. Furtnermore, since masonry
dams require more unskilled labor, the economic cost of which is only about 2C, 
percent of the 	wages paid, their cost advantage in economic terms is even 
greater. Second, The variation in cost per cubic meter is much less than the
 
variation in total dam costs. Nevertheless, the variation in total dar costs
 
is less than 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 DF
 
(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 require f ,ra 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 bight. The volume of a 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 a 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 available, varied between 820 and 14,710 DH per hectare with a
 
mean of 3,770 DH/hectare. Using 4,000 DH/hectare as a planning figure for an
 

((q/
 



average downstresam ravity fed system thus seems reasonable. For systemr 
requiring pumping, costs per hectare are substantially higher. There were not 
sufficient data aailable to arrive at an estimate for down-stream costs per 

hectare for systems requiring pumping.
 

In sum. therefore, the financial cost of a supp]emental irrignti or, sy.,r 
consIstint of a 20 meter dam (DH 8.4 million), a 300 hectare supplemenrt 2 
irrigation perimeter (gravity fed, DH I.? million), and a ?!, square kilomet er 
watershed of which ten percent need treatment against erosior, (DH I. 5 mi]i,I ) 
will be between 11 and 12 million DH (1.4 million Dollars). 

In aggregating the economic costs it is proper to discount the
 

non-skilled labor component by up to 80 percent. Unemployment is quite high
 
in Morocco, estimcted currently at about 15.5 percent in the cities. In the
 

rural areas unemployment, particularly seasonal unemployment, is probably
 
significantly higher, as evidenced by the continued rural to urban migratior.
 
Promotion Nationale employed almost 12 million man-days of unskilled labor in
 
1987, primarily in labor intensive infrastructure projects in the rural
 
areas. The fact that these employment opportunities have to be rationed ir
 
further evidence of the pervasive un- and under-employment in rural areas Cf
 
Morocco. It is therefore a reasonable estimate to assume that non-skilled
 
labor has a true economic cost approximately equal to 20 percent of the
 
minimum wage.
 

It is one of the goals of the Government of Morocco's Small Dfsi.Prograr
 
to have as high a proportion of the cost as possible to go for unskilled
 

labor. The explicit target is 60 to 70 percent. However, experience has
 
shown that this target is rarely reached for completed systems. Some
 
activities, such as planting for biological watershed protection, are quite
 
labor intensive, and the targets may be reached for these systen components.
 
Overall, however, labor costs rarely account for more than S0 percent cf
 

system costs.
 

This proportion has been increasing lately, as the Government of Morocco
 
has adjusted its construction techniques and 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 all other costs (i.e. .5x.2+.5=.6).
 
In practical terms this simply amounts to reducing financial 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 comfortably below the estimate for economic
 
benefits given in Table D-2. The benefit cost ratio is between 1.6 and 1.7
 

implying that such a typical system would easily satisfy the aconomic criteria
 
established for funding of supplemental irrigation systems under this project.
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4. Denotfciari '-financial A ,ais 

The national average per capita income of farmere was approximately 238P. 
DH in 1984. A family of six farming 20 has under rainfed conditions car.
 
generate a net income of about 10200 D11 or 1683 DH per person accordinr t(.
 
data gpenerated by the project feasibility studies. This approximeter th­
nations] average per capita farm income. Adding supplementa) irritatior.,
 
total net income (not accounting for capital improvements costE such at ]a.'"
 
leveling, tertiary canals, etc..) is estimated at approximately 50,000 DP !,.r 
ten hectares, or 8,300 DH per person. Net farm income, before amortizatic,. r' 
farmer provided investments, would increase almost five-fold under this
 
project.
 

Actual 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. II
 
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 improvements paid for by the farmer beneficiar-ies are estim_:ed
 
around 2,000 Dt per ha, or amortized over five years, these capital

improvement costs amount to approximately 560 DH/ha per year, about IC percen.

of annual net benefits per ha (see Table D-3). Other costs such as operatic,
 
and maintenance costs and production cost increases that the farmer m.zs: bear 
are already included in the annual net benefit calculation (see Table D-':. 
Clearly, assuming these orders of magnitude, farmers should be willint t,
adopt a systen. of supplementary irrigation. Moreover, they should be at)E t 
pay substantial water charges and still realize significant gains in 
:
 
faily incomE-.
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social Soundness Amalysis 

3. Soclo-Cultura) Context
 

The Barraxes Collinairpt (Small Dams) Program. of the GOY is'mOtivat'
 

largely by social concerns. Rural unemployment and a desire to stem the tlr.' 
of rural-urban migration are the primarymotives behind public constructic.:
 

works in general and ma]] dams construction in particular. The unempioyr'-:.'
 

rate in the rural areas is estimated at 20.9 percent. The rate of
 

outmigratlon has averaged over 100,000 people (one percent) per year since
 

1975. The income level of rural dwellers averages about 60 percent of that c,f 

urban workers. Given a population growth rate of 2.6 percent per year,
 
creation of jobs, especially in the rural areas, is the GOM's number one
 

development concern.
 

The small dams program will effect employment in three basic ways:
 
short-tern employment (6 months) while dams are being constructed, growth. in
 

on--farm employment owing to increased intensity of cropping under irrlgate;
 
systems, and off-farm employment stimulated by increased agricultural outf.
 

It is evident, however, that employment effects will be largey tez;r.ry
 
arid the liniited sc(;E
and inconsequential given the magnitude of the problem 


of the project. Dams should therefore be justified on other groundrE.
 
including increased small-farmer income, increased food productior;, er:.:--r.
 
control, and increased potable water availability.
 

2. BeneficiarieF
 

Review of social conditions for dams already constructed revealed wide
 
diversity in farm size and income among projects. Conditions ranged fror one
 

or two large-scale farmers to many small-holders. In order to maximize the
 

eguitable 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 GO has expressed willingness to accept a
 

small-farmer focus. Nationwide, 67,8 percent of all farmers 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, religious lands and other forms
 

of tenure. 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 then 50 hectares and account for 30 percent of the land.
 

Among the five 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 holdhg less than ten hectares.
 

I­

http:tez;r.ry
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Nolk (private ownership) Is by far the most common tenurp situatior.
 
accounting for 72 percent of farms nationwide. Private ownership wruld be thc
 
aimplest tenure system to deal with. 
 Tenancy arrangements may causp
 
difficulties in allocating benpfits of 
irrigation (and costs of irritatior,

water) among land 
owners and tenant farmers. For arample. traditional teriacy 
arrangements will certainly be disrupted by the introduction of a major new 
resource, Irritation water. Farm labor requirements increase. produrtion p(r
hectare will increase, and cost-sharing arrangements for maintenance of th(

irrigation structures would have to be worked out.
 

Maximizing total benefits and assuring maximum equity in their 
distribution can be accomplished in three ways. First, criteria can te s.t 
for site selection which will insure that smaller, poorer farmers ar(! included 
as beneficiaries. Second, farmers may be assisted in organizing thrmselver tc.
 
manage water resources and trained to use 
the water most efficiently. Third,
laws governing water use and land tenure situations may be fashioned to favcr 
equitable distribution of benefits. In short, insuring maximum project
benefits may require inputs in terms of social analysis, and farmer training.
 
Social 
analysis and selection criteria should to developed at the plann'LE

stage, and public resources should be expended on tech-ical traininr fc:farmers.
 

In terms of short-term employment benefits for communities affected Ly

the damprojects, the syster 
alre.dy in place appears quite reasonabe.
 
Recruiting labor is dne on a fir.,t 
come, first serve basis. ts waFes are
 
fixed at the averL.& ura2 wage level for unskilled farm labor, it is tc, tE
 
expected that benefiLs will be fairly evenly distributed. Attemptinf t
 
refine the employment selection process, say by estatlishing income criteria.
 
would be cumbersome and probably would not significantly improve the szial
 
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 daz,

through upstream conservation works usually requires controlling 
access to
 
grazing on land traditionally open for free graiing. Most lixely, a 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 management were to be installed. The second negative factor is
 
inundation of productive land by the reservoir. At present the GOM arranges

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
 
cases, a 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. .rcjw't
 

benefits could be significantly increased by up-front participation and
 
understanding oni the part of farmers that are to receive the bernfitt of
 

Irrigation. or on the part of those that may be negatively affected by it
 
project.
 

An expanded social analysis is recoinmended which would: 

1) Assess connunication channels between affected communities and
 
between communities and officials. Improved communication will uncov(.r
 

possible sources of social conflict, gain insights regarding farmer
 

organization possibilities, define workable compensation schemes. anw
 
help define technical assistance nreds in so far as water management i!
 

concerned;
 

2) Assess the competence of agricultural extension services and con.;,are 
this to the techr.ical training required for farmers. This sh uld be dcr:.' 

early to prepare farmers technically and to ertablish the water user . 

organization necessary to manage the irrigation water; 

3) identify and analyze possible negative social impacts (suc. ar
 
restricted grazint) and develop recommendations for conuunity s')t'*
 

and
 

4) Explore ways of applying a uniforTr. water law for water users
 
assc:ciations. An effective water law should:
 

a) establish the farmers' financia2 responsibility toward ir.:reasir,g
 
efficiency of use of water resources,
 

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

c) establish communication channels for handling problems.
 

d) establish a workable and equitable system for allocating water,
 

and I
 

e) establish a fee system or labor sharing scheme for allocating
 
maintenance 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 conunitles 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
 

comunities should therefore become a part of the social feasibility analysis
 

for each subproject.
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4. tacio-cultural feasibilt, 

On balance there are no major, insurmountable social obstacles to
 
ilmplmentation of the program. Comunities inevitably expressed a derire to 
obtain irrigation water and expressed willingness to assume major 
responsibilities in management of the irritation systems. However. ir th. 
absence of experience and an In depth social analysis, certain actiort chcJ!
 
be built into the project. First, training of farmers can overcomp th­
general lack of experience, technically, with application of supplementary
 
water to cereals and forage crops. Experiment station results are availast2
 
and direct experience with center pivot systems in the region will provide

useful basic data. Theoretical models of gravity-fed supplemental irrigation.
 
systems have been developed and are being tested by the Institute Agronomiqu­
et V~t~rinaire and will begin to produce extendable recommendations. Train:rir
 
of extension agents and appointment of an agent to work with farmers on
 
perfecting the new irrigation technology appears to be necessary, at leas:
 
during the first several yearb of the program.
 

Second, farmers should be organized into water users associations and
 
trained to manage systems maintenance and distribution of water. A syster cf
 
fees or allocation of labor for maintenance of canals should be put intc
 
place. A new water law bas been developed but not yet promulgated. Urr. t:
 
law as a guide, extension agents should assist the farmers in esta is]sh-ia-,
 
association, electing leaders, ed implementing the system.
 

Third, there is
a major policy issue which awaits the GOM's attenti..
 
At present, farmers are to be responsible for only maintenance and operetinp
 
costs. No capital costs are to be recovered through levying water charfer.
 
This policy could cause difficulties by contributing to less that efficien:
 
use 
of water and reducing the overall budget for irrigation developmen. if
 
incomes rise significantly as a result of irrigation, recovering some
 
proportion of this for future investment in additional sites would increase
 
the aggregate benefits of the program at no additional 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 a future date.
 

Fourth, restricting the use of upstream rangelands to control soil
 
erosion may be a 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 site will be to explore alternative management schemes and query the
 
affected populations regarding their preferences.
 

The GON's approach to social issues itself may be an obstacle to
 
effective realization 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 irrigation. 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 motivating force behind the Small Dams Program Is
 
social in nature (employment, benefits for small farmera, etc.) virtually no
 
in-depth social analysis is currently being carried out.
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Thus, to insure that social conflict Isminimized and that economic
 
benefits to small farmers are maximized, USAID intervention inthe program
 
should provide for socia] analysis and improvement of the capacity of the
 
extension service to train farmers inorganization and technical aspects of
 
irrigation.
 

S. Proposed approach to assessinE social impact of individual subprojt'r
 

The social feasibility and social impact of each proposed subproject

should be tested following the broad outline presented below. The study
 
should be carried out in four steps: 1) determination of whether there art
 
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 or.
 
beneficiaries, 3) implementation aspects, including organization of
 
construction labor and formation of water users associations, and 4) settinf
 
up a monitoring and evaluation study to provide measures of project impact ar;
 
social assessments useful as input into future subprojects.
 

Pre-feasibility assessment
 

This assessment should delineate affected populations, develop a list of
 
farmers, indicate the size of holdings, and provide a map of the proposed
 
irritation perimeter. In addition it should determine the communities or
 
individuals likely to be displaced by the reservoir and upstream protection
 
works, ascertain if a system for compensation for displacement exists and
 
determine whether the level of compensation is acceptable to the affected
 
population. It should ascertain whether farmers want the system and whether
 
the projct wiUl primarily benefit small farmers.
 

Social feasibility study
 

This analysis should answer 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?
 

I
 

- Is the capacity of the local extension service sufficient to assist
 
farmers inorganizing water user's associations and training them in
 
irrigation technology?
 

- Further, the analysis should develop a detailed plan for organizing 
farmers for 1)management of the water distribution, 2)maintenance 
of the system, and 3) the collection of fees or other mechanisms for 
accomplishing the required maintenance. 
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The analysis required to answer those key questions should accomplish the
 
following:
 

- Describe comunities receiving water, those affected by the protra. 
but not benefiting from Irrigation, and those providint cornrtructior, 
labor. Determine their attitudes toward the program., and thp vtstu!. 
of communicatior, systeyrF, 

- Determine the social history of the affected comunities, attemptinr 
to understand the relationships"btween groups within the affected 
region and the history of conflict and cooperation. 

- Develop a baseline survey of farmers to be included in the irritati ,, 
perimeter and groups affected by inundation and control of upstrea!T
 
erosion for dam protection. The survey should determine land
 
holdings, crop production, labor use, income, includint non-fari
 
income, and family size.
 

- Assess social issueE and problems that may arise during the 
construction phase of the project. These should include: an 
estimation of the pool of unemployed labor; willingness of farmers to 
supply some of the labor needed for construction of the irrigation 
canals; an estimation of the appropriate compensation rates in eact. 
case; and an assessment of the optimal timing of onstructio, give. 
seasonal far, labor requirements. 

- Determine the nature and quality of communication channels withr the 
communities and between the communities and officials. Th I w 
include an analysis of leadership structures, cooperative 
organizations, history of the community with respect to local 
authority post development programs, and the like. In short, the 
analysis will develop a recommendation as to the feasibility cf 
farming water users associations and delivering new irrigation 
technology to farmers. The analysis would recommend alternative 
mechanisms for organizing farmers and delivering technology.
 

Monitoring and evaluation
 

A study of the social impact of the dam on the affected communities 
should kbe 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.
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6. Assessment of Moroccan Sociological Expertise
 

In order to assess the availability of sufficiently well-trained Morccar, 
socioloti ts and anthropologiutc, a preliminary evaluation WaF made. bc tI it. 
qualitative and quantitative terrr. The genera) internationa] reputatic,.. 
the Moroccan sociological community is well established, and it rankr hir., 
among third-world countries as we]] ar in the Arab world. A number of 
Moroccan sociologists and anthropologists are figures of international
 
stature. University degrees in sociology are awarded at the Facult6 de!
 
Lettres of the universities of Rabat and Fks. The numbers of the socioloEy
 
faculty at Rabat and Fks are roughly comparable; however, the university of
 
F~s 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 degrees awarded abroad), there are
 
currently:
 

- 4000 holders of a "licence" in sociology
 
- 200 holders of the 'doctorat de troisibme cycle"
 
- AO holders of the "doctorat d'tat"
 

in all of Morocco in sociology, there are approximately:
 

- 15 "professeurs d'enseignement superieur"
 
- 20 to 25 "maitres de conference"
 
- 2I "maitre - assistant"
 
- 15 "assistants"
 

The following institutions would potentially be able to provide
 
sociologists for field research and analytic purposes, as well as to prcv-d­
further detailed information as to human resource capability:
 

- Association marocaine de sociologie.
 
- Facult6 de sociologie, psychologie et philosophie at the University
 

of Rabat.
 
- Facult6 de sociologie, psychologie et philosophie at the University
 

of Fds.
 
- Institut Agronomique et V~tdrinaire Hassan II, Rabat.
 
- Institut National d'am6nagement et d'urbanisme, its Centre d'6tudes !
 

et de recherches, Rabat.
 

There are an estimated 50 consulting groups (bureaux d'6tudes) which
 
would be able to provide some assistance in social analysis.
 



In conclugion, there are sufficiently gualified human resources

sociology and anthropology avallabl, 

in
 
In Norocco to carry out a sustainod
 

program of social 
analysis within the framework of the supplementary

irrigation program, and along the lines of the studies suggested above-.
 

In the medium and lont-term, it would be possible and reasonatJ* fcr th.relevant ministries (Interior, Agriculture) to increase their own sciocogjcal
capabilities, 
and to be able to provide the sociological expertise to overEc,.,if not actually implement, the appropriat.e social analysis. In the short rur.
the necessary studies could be conaissioned from competent sociologists withir,

the unlversity/institute communitles, 
or from experienced consulting firm..
 

7. Impact 

The small d&..m project is motivated by the desire to provide economic
benefits of irrigation to 
small farmers. If technical, social and economic

criteria laid inout this project are followed, it is expected that
quantifiable benefits will be a quadrupling of yields of wheat and forare or,

2500 has, providing net increase in farw, income per year of $2.5 to $2.9

million for 1500 farmers and 17,000 workers will 
be employed for six mr:th:
 
each ard earn approximately $7 million.
 

Other possible benefits, which are 
not readily quantifiable, inc1L-e
reduced erosion, firewood production, pasture, and increased drinking wEter.
 

The distribution of 
benefits will be equitable, as beneficiaries wil te

chosen according to their status as 
small farmers. Irrigation benefits w;i1

be proportional to land holdings, a.d strict upper limits 
on the size of far.
will be imposed. Approximately 1500 families, totalling 9000 individuals will

be directly benefited by the irrigation program. Further, 
a modest impact on

migration to larger cities 
is expected. Increased employment on fa.-mers owinf.
 
to intensification of cultivation under irrigation, secondary employment

generated by increased agricultural production and temporary construction
 
employment will tend to 
slow outmigration.
 

8. Issues
 

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

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

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

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

- Is It possible to develop effective systems of control over grazing 
of upstream lands? 



Vhle individual instances of each of the above issues were noted in the 
review of social tactors associated with post dam construction. in no cooe did 
the issue seem ineurmountabl., A social analysis is built into the site 
selection process which will define possible problems before each site is 
selected. A combination of policy dialotue with the GOM. in-dept. sotia] 
feasibility analysis, and farmers trainint should be sufficierit to alfvist,. 
there potential problem. 



ANNEX F
 

INSTITUTIONAL ANALYSIS
 



3. OrtanizationaO Structure
 

At the national level, the GOM Small Dams Program is implemented by ay,
 
Interministerial Committee composed of the Ministries of Interior (MOI),
 
Public Works (MPH), and Agriculture (MARAM). The Committee was formed in 3984
 
and in February 1986 a formal agreement was signed among tht three ministrie,.
 
to implement the Small Dams Program. The agreement outlines program
 
objectives and delineates the responsibilities of the respective Ministries.
 
While decisions concerning the overall thrust 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 staffii within each
 
Ministry (see Attachment I: Ministry Personnel Furnished for Execution of the
 
Small Dams Program).
 

The national-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 Works; and the
 
National Promotion Program (PN) within the Ministry of Interior. These
 
departments undertake feasibility and technical studies, make recomenlationrs
 
on final site selection, and design and carry out infrastructure and uostrear
 
protection works.
 

The Water and Forest Service in the Ministry of Agriculture is a2sF
 
associated with the Interministerial Committee and is responsible for
 
developing a watershed management program for all sites. The Ministry of
 
Finance is responsible for maliaging the financial aspects of the prograr.
 
Under the proposed USAID project, the Ministry of Economic Affairs (Ministdre
 
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 Smallt 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 provincial representatives of the three
 
technical ministry offices found at the national level. These are: the
 
Provincial Directorate for Rainfed Agriculture (=Direction Provincial de
 
l'Agriculture") (DPA) representing IRAR-DEk; the Provincial Directorate of
 

°
 Infrastructure ("Direction Provincial d°Equipment ) (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. Minltr o amll Dam Proeram3yonsibi11ties within the 9OM 


Hipittry ofInterlor (MOJ): The Ministry of Interior's mandate ir hithly 
diverse. MOI coordinates all GOM activities at the provincial level With th, 
recent GOM decentralitation and regionalization program, thiF coordinative 
function has been enhanced. In the conteXt of the GOM Small Damr P'rograr. the. 
MOI coordinates activities through provincial Governors and the Pror, tijr~: 
Nationale Program. 

- Promotion Nationale (PN)
 

The PN is a national program created in 1962 by Royal Decree, and charrgd 
with the critical task of generating minimum-wage employment for skilled and 
unskilled labor in urban and rural areas. In 1981, the PN was strengthened 
and is now responsible for the development of projects throughout Morocco. PN 
activities are largely directed towards infrastructure and reforestratior 
development which include the training of unskilled labor and other activitipr 
supporting large infrastructure projects. In the early 1980's, the PN Prorar 
was placed within the Ministr of Interior. Because employment generatic. 
represents a key GOM objective, the PN is considered a priority progran, ard : 
receives its annual budget directly from the Ministry of Finance rather tha. 
through the MOI. 

The PN has a special account (T.G. 30-00) at the Treasury. This sTeia:
 
account is divid(d into budget line items such as equipment, constructic.,, end
 
materia2. No morey can be moved from one budget line item to another. EE:h
 
budget line iten. is subdivided into sub-line items, with some flexitility tn
 
mov money frorr one sub-line itea to another. For the proposed USAH. ;rre::,
 
a new budget line item could be added to the special account (7.G. C,-CK tC
 
cover the Supp~efetary Irrigation Project financed by USATeM.
 

Within the MOI, PN is linked to two departments: (1) the DepartMeT;t of
 
Rural Affairs ("Direction des Affaires Rurales") (DAR) and (2) the Directorate
 
for Local Collectivities ("Direction des Collectivit~s Locales") (DCL). PN is
 
beaded by a military officer. The Small Dams Program is managed by an office
 
attached directly to the Director of PN, the unit for Small Dams "Cellule des
 
Barrages Collinaires" (CBC).
 

The CBC provides national level coordination for all activities dealing
 
with dam construction. Through the Director of PN, the CBC works on a 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 Royal Decision. The PN also includes an AdministrativY3 Division consisting
 
of two branches, the Service for Budget and Accounting, and the Service for
 
Personnel and Procurement of Material and Equipment. In addition, a 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 NOI-PN has been assigned
 
primary responsibility for project implementation and coordination of all
 
activities at the provincial level. Through its provincial offices, PN hires
 
unemployed labor from local comunities and provides labor supervision during
 
the construction phase. It is also responsible for the coordination of
 
activities carried out by NAR.A-DPA and EPW-DPE, and the provison of light
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materials (fuel, lubricants, etc.) and construction msterials (cement, iron
 

bars, etc).
 

The PX is well equipped to carry out its assigned role under the presert 
program. Under the USAID-funded project, Its role will remain unchanged. 
Since the project is but a component of the present program, the introducticr. 
of the new projact can be adequately supported within the present
 
institutional structure. However, its role in farmer organization and socia
 
analysis needs to be enhanced through training end technical assistance.
 

- The Governor
 

Governors are powerful actors in the GON development process. They
 
propose potential projects to the national government and have direct
 
responsibility for project implementation. In the Small Dams program, tht
 
Governor makes initial decisions as 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 have been made at the national level.
 

Ministry of Public Works (MPW): The Ministry of Public Works is a key
 
player in the preparation of pre-feasibility and feasibility studies and da­
construction. It carries out all hydrology and engineering studies relate: tc.
 
site selection, produces the necessary engineering design plans, and oversees
 
the technical aspects of dam construction in consultation with the PN. The(
 
Ministry is also responsible fou preparing a memorandum of execution fcr the
 
dams which includes precise specifications for: sources of material;
 
description of construction works; lists of personnel needs; characterist ci
 
of material; method of execution 4nd detailed execution plans; and supervisicr
 
of the technical aspects of dam construction. In addition, the MPW provide­
heavy machinery and coordinates technical tasks, although responsibility f!r
 
the overall const-uction of dams remains within the MOI-PN.
 

In October 1987, a Division for the Small Dams Program was created within
 
the Ministry and placed under the (DAH). The Division of Small Dams is
 
divided into three services: The Service for General Studies, the Service for
 
Technical Studies, and the Service for Project implementation.
 

Tha MPW-Provincial Directorate of Infrastructure (DPE) is sufficiently
 
staffed to carry out its role at a high level nf competence. However, it does
 
not have the capability 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 analysis of the NPW-DPE indicates that its
 
staff would be able to absorb a new project in its portfolio without the need
 
for additional employees. Moreover, the USAID-funded project is not likely to
 
require major changes in the present scale of operations because the project
 
will become a part of the existing Small Dams Program, which has already been
 
programmed into NPW staffing and work pi'.3s. 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 dam hydrology.
 

Ministry of Agriculture and Agrarian Reform (KARA): The Ministry of
 
Agriculture and Agrarian Reform is responsible by law for developing the
 

I 



alrlultural sector. It definse appropriate water-use strategies for the
 
agricultural sector and implements agricultural utrategies approved by the GOM
 
and Parlicaent. These agricultural strategies are implemented by ten (20)

principal technical departments, plus thirty-four rainfed department alencier
 
(DPA), nine (9) regional development offices (OMVA) and ten (10) 
autonomous
 
agricultural institutions.
 

MARA 	is In charge of 
irrigation and animal water supply components of thp

small dams program as well as watershed management, It assures the techricaJ
 
viability of basin protection and the utilization of water for irrigation.
KARA is also responsible for managing cofltruction of irrigation canals,
organizing water user 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, 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) is in charge of the
 
supplemental irrigation program and is one 
of the top technical departments

within MARA in terms of budget size, guality of personnel and role in water
 
policy formulation.
 

The DER implements programs dealing with water distribution, land
 
consolidation, rural roads 
and extensive storage facilities at the viliago

leve2. This department approves the designs and drafts blueprints of
 
facilities needed by other departmentf within the Ministry of Agriculture. It
 
also monitors the implementation and construction of these projects.
 

Prior to 1980, DER was primarily designing and buildinE the water
 
distribution systems in the irrigated perimeters (ORMVAs). With the shift i.
 
GOM priorities from an almost exclusive focus 
on irrigation to the rainfe
 
sector, the directorate became directly involved in the 
formulation of pclicy
 
on 
the utilization of water within the agricultural sector.
 

Since 1986, the DER program has focused on the completion of irrigaticn

infrastructure for dams built during 
the period 1985-1987. During this 
period, twenty one (21) dams for agricultural inse were built, of which it will 
be used to irrigate approximately 3,000 hectares. The remaining five will be 
used to collect water for animals. The sixteen irrigation projects were
 
largely to rehabilitate already existing systems.
 

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 on water resources development.
 

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

- service for small and medium irrigation, including the Small
 
Dams Program.
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service for water Infrastructure work for villages.
 

service for supervising, constructing and equipping MA'P
 
facilities.
 

Two other services, which are independent of the abovp diviriori . r,
 
linked directly to the Director Genera] of the DEP. These are the
 
admInistrative and the general studies services.
 

DER has a staff of 12 engineers, several of whom hold the equivalent c.
 
an MS degree in engineering. The DER staff is composed of people with a
 
variety of skills inagricultural engineering, economics and planning. Of
 
this group, three engineers are assigned full-time to the Small Dams Prograr
 
This staff isprimarily responsible for conducting all of the feasibility

studies and final design plans for the irrigation systems that are constructed
 
under the Small Dams Program. Their analysis focuses on irrigation technology

potential of prospective sites, although they apply some economic, social and
 
environmental criteria to the selection process. While the latter are not
 
studied in depth, they are roughly analyzed and enter into final feasibility 
decisions.
 

The DER human resource capacity has two key strengths. First, it has a 
sound level of technical competence in a wide variety of disciplines, ant tat 
a design system already in place for evaluating and taking into account a
 
range of parameters other than the purely technical. Second, it has ar,2e
 
manpower available. DER can adjust relatively easily to changes in porf:c2i, 
workload. For example, during peak activity periods, Small Dams Program saf'
 
have the flexibility to call on other DER staff for support in mee*int w:ri 
requirements as needed. This is consistent with the prominent pc!_tice 
profile of the Small Dams Program within the GOM. 

In evaluating the various organizations in the Small Dams Program, it 
becomes apparent that the DER is the obvious candidate for assuming a leaJ 
role under the USAID-financed Supplemental Irrigation Project. This is 
primarily an agricultural project which naturally 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 technical capabilities tc immediately assume many of the new
 
responsibilitis of tha 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 inthe economic, social and
 
environmental skill areas to effectively undertake the new methodologies and
 
analytical tasks that w!ll be the hallmark of the new project. Skills will
 
therefore have to be upgraded through training and technical assistance.
 



- Provincial Directorat, for tainfed Airiculturt DPA): At the
provincial level, the DER is represented by a chief working under the
 
supervision of the Diractor of the DPA. 
The Director of the DPA Is the
 
provincial representative of the Kinister of KARA. is responsible for
He 

supervising and coordinating provincial level technical services for ten MARA
 
directorates, including those of the DER and the DE&F.
 

DPA is responsible for technology transfer to 
farmers and organizinr

water user's associations under the Small Dams Program. 
Technical
 
capabilities and staffing vary considerably among the different provincial

offices 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 BS degree equivalent
 
or less. Provincial DFA staff is usually composed of an 
engineer who serves
 
as Chief of Service, 3 to 
4 engineers charged with undertaking studies and
 
project implementation; 
I 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 office (DEP)

which furnishes technical assistance and training when needed. While the DPAF
 
provide a basic 
level of support services to farmers, the requirements of the
 
project will most 
likely require a higher level of technical support than is
 
currently provided.
 

The project will introduce the concept of supplemental irrigation whicb
 
is a relatively new technique in Morocco. 
 It is doubtfu2 that DPA agents are
 
sufficiently skilled in the technology to effectively advise farmers. 
 The
 
project also requires the development of water users associations in areas
 
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 area
 
is rot strong and will have to be supplemented with TA and training if agents
 
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 KARA-"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 qe severe land
 
degradation 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 DPAs. 
This issue should be
 
addressed in the project through technical assistance and training.
 

In sumary, the DER is highly qualified 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

emphasis on the provision of appropriate TA and training at the level of the
 
DPAs.
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As expluimed below. Section 3. in cases where a dam site falls within an 
irrilatod perimeter, it is the Regional Office of Agricultural Development
(O.1A) Which eams all functions otherwise perforwd by DER/DPA. The 
OINAs are provincial entities charged with furnishing agriculatural servicer 
to farmers in the irrigated perimeters. In general, the ORNVAs have larger 
and more technically qualified staff than the DPAs. Nevertheless, the 
technical concorns mentioned inthe discussion of the DPAs also apply to thii 
organization. Supplemental irrigation, farmer organization and livestock 
management are complex and not well understood. While the ORMVAs that mit :! 
be involved inthe USAID project are probably better organized and technically 
equipped than the DPAs. they too will require some infusion of technical 
assistance and training to effectively implement project field activities. 

The Water and Forest Service has responsibility for developing a 
watershed management program for each site. This service manages forested
 
lands, the great majority of which are owned by the State. It is responsit-2
for the management of forests and production of lumber and other products, ard 
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 and
 
watershed management programs. Within the Small Dams Program, this service is 
charged with the preparation of studies related to up-stream protection of the 
dams, the supply of seedlings for erosion control planting, and the monitorinr 
of up-stream work. The ability of this unit to carry out the required
 
environmental assessments will be strengthened through technical assistance
 
programmed for the NARA.
 

3. How the Systerr. Functions
 

Site Selection and Desinr1: At the provincial level, "communes"
 
(administrative subdivision of a province) submit requests for small da7 si:es
 
to the provincial committee for small dams, composed of MARA, MPW, and M:'
 
provincial representatives and chaired by the Governor. The Committee is
 
responsible for supervising all activities connected with small dams within
 
the province. Following a 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 managing the project, a rough
 
feasibility study is conducted by the provincial technical staffs of the three
 
Ministries. The analysis focuses primarily on topographical surveys with
 
lesser ittention 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 Coittee. 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 cases, the Ministry of
 
Public Works uses private engineering firms to implement the feasibility
 
studies while NARA relies upon its own staff.
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based on the final feasibility studies, a technical decisions is made or,
 
dam sites and on the comple entary upstream and downstream infrastructurer. A
 
prioritized list of proposed sites is then submitted to the Interministerial
 
Comittee for a final selection.
 

Political decisions certainly enter into the selection process. However,
 
it appears that the technical 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 provincial
 
level office of the MPW through a dialogue with KARA.
 

In the final phase of the selection and design process, the KPW contracts 
with private engineering firms to develop detailed design plans for the darr. 
sites and KARA-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 provides
 
by the MOI-PN. M.RA-DER-DPA is responsible for the construction of the
 
downstream irrigation works; MARA-Eauz 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 desiEr.
 
plans are being followed.
 

It is important to note that in cases where a dat site falls w thir a:.
 
ORKVA irrigation perimeter, all functions otherwise completed by DER/DPA are
 
assumed b OR..VA. This division of roles is not stated in the present 
Interministerial agreement. However, it is anticipated that the charter wil1
 
be revised to include greater technical detail and that the division cf
 
responsibilities between ORKVAs and the DER will be clarified.
 

Under the present system, for the implementation of down-stream works,
 
MARA generally only becomes 3eriously involved in the process after the dams
 
are built. In only two cases, MARA developed down-stream and up-stream
 
activities simultaneously 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 constructin phases.
 

4. Other donors
 

The Italian Government is assisting the GOM in the construction of five
 
small dams 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 dams will be used to irrigate 300
 
hectares for vegetable production. Water from two more dams to be financed by
 
the Italians, Oued Saboun and (ied Seghir, will also be used for irrigation.
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A World Food Protram project will compleuent the employment generation

efforts of the PN and will entail food distribution to workers involved in thp

construction of mini damr. The life of the project is 5 years (3989.93) with
 
funding of 113.9 million. Thesp funds will be used to annually purchafs, thu 
following cornodities: 

Wheat: 9,750 MT
 
Oil : 585 PIT
 
Sugar: 390 HT
 

The comodities will be given as compensation to workers involved in dar
 
construction. A total of 10,400,000 work days of employment will therefor( be
 
generated in rural areas. The project will cover 65 sites throughout
 
Morocco.
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Attachment 1:
 

Ministry Personnel Furnished
 
for
 

rxecution of the GOM Small DamF Progra.
 

Interior:
 

I) An officer from Promotion Nationale to administer employment of
 
unskilled labor,
 

2) An assistant responsible for material procurement and management,
 

3) Paymaster for unskilled labor,
 

4) Administrative assistant, and
 

5) Specialized labor (masons, electricians, machine operatcrs, etc.)
 

Public Works:
 

2) An engineer with overall responsibility for execution of th( dar
 
construction,
 

2) A manager for acquisition of equipment and major mteria7:,
 

3) Various t.chnicians (labor foremar:, engineers, etc.) acccrd:rn
 
to specific requirements (detailed in the Memorandum of ezecu:icn
 
for each dam),
 

4) Administrative personnel, and
 

5) Machine operators.
 

Agriculture:
 

I) 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 materials, as follows:
 

Interior: Administrative vehicles, minor materials, fuel and lubricants
 
for large equipment, and construction materials such as cement and iron
 
bars.
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tuki..Yrkt: Major materials (lifLed in the memorandum of Execution of 
tht dam). including compacting machinary, loaders, trucks, tractors. 
pumps, electrical generators, air compressors, fuel tanks. etc. 

Atriculture: Administrative vehicles for its own personnel. materia]b
 
for canal construction, and seedlings for eroolon control plantin
 

Four key individuals are responsible "on site" for the ezecution of the worH:
 

1) Officer of Promotion Nitionale Interior). 

2) Chief of Operations (Public Works). 

3) Materials Manager (Public Works). 

4) Forestry and Agronomy engineers (Agriculture).
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$nvironsental Anslysis
 

1. I tr od u!t io, 

Th ( proje t propo sl t-r t ncrre e I ar ir, O .,' an! th ovriiI r.,te , i.' 
of livin, amen, rural households In semi-arid regiont of Morocco by
 
strengthening the GOM's capability to select, dt.rigr, implement and marial
 
small dam projects for supplemental irritatior.. This will be arcomp]ish-,'
 
through a combination of technical assistance, training, miscellaneout stu!',:
 
and limited conmmodities support, and funds for the construction of
 
approxlmately ten (1O small dams utilizing ar improved set of economic,
 
technical, social and environmental site selection and design criteria, sr."
 
analytical and monitoring procedures.
 

If not properly assessed and implemented, the proposed darn constructic'
 
activitier could result in significant negative environmenta] impacts ir.
 
addition to a reduced overall economic perform,ance. In recognition, cf t!i
 
fact, Section 216.2(d)(l)(ii) of the Agency Environmenta Procedure­
stipulates that "an Environmental Assessment or Environmera I,;avt
 
Stateent, as appropriate, will be required for all irrigation or water
 
maragerent projects, including damrs and impoundments". However, Sect.:
 
216.2(c)(2)(xv') of said Procedures proides som.e degree of flezitility ir
 
meetinE these requirements n stating that this formal environm.ta" 
assessnen" procesE may be waived for "those activities which invclve th
 
apT'>ctic:. of design criteria or standards developed and apprevc- ly A:!
 

Ttis alternative ap-rca:h te meeting Agency er.vironmrEnta re:)-c-:': 
has beer. adc;ted for use ir. the design and im;lenentatior, of th i rrcfe: P 
accordanze with this "design, standards" approach, project develop,:--.t ha: 
focused or: (I) ar. assessment of existing environmenta cond'.tionrs w.thin t 
proposed project target area, and current GOM program environmental desig. 
practices and technrical capabilities; and (2) development of appropriate
 
environmental design criteria and guidelines to be followed during the course
 
of project implementation. The results of this work are presented in.the
 
following sections of this analysis.
 

2. Existing Situation
 

A. General Environmental Profile of the Proiect Area
 

Introduction:
 

The proposed project will focus on the "Settat cormnand area" which is
 
located primarily in the semi-arid steppe region of the Atlantic Basin of
 
Morocco. The project has been further refined to areas of between 200 and 400
 
mm of rainfall in order to target dryland farmers (vs. the more water-rich
 
farmers of the Atlas areas), in agreement with the current approved Mission
 
program strategy.
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ptlantica, Aclacis, ilmfra). The project area is now predominantly
 
sgro-pastora]lat. The largest area grows seasona] barley and bread whbPe
 
followed by a fallow period. Much smaller areas grow legumes (fava beart.
 
lentils, chickpeal, peas).
 

Thp croppint pattern changer each year dependinf, on the timing anc aru, 
of rainfall. In the Bahira plains and partF of the Haouz, wintertim, certi,J! 
are planted with floodplain irrigation that incorporates clay or cerpr,' 
ditches. In the Tod~a plains, huge irrigation projects have recently t,c­
developed with three to six crop rotations each year (sugar beets, cereahs
 
legumes, forage crops). The Haouz plateau, a much older center of lrrigatr,'
 
agriculture, grows a wide mix of garden crops, cereals and alfalfa. W.er(­
possible, orchards of olives, almonds and figs are planted (Tadla, Haouz).
 
GrapeE are grown in Rehamna and Haouz. The only large-scale forests are th( 
plantations along major roads with pockets of Thuya, chene vert, and degraded 
groves.
 

Because of the long history of cultivation, there does not appear to bf
 
any reserve for the orginal plantlife. The only natt-al reserve within tl'­
program area, the royal hunting reserve of Sidi Chiker, contains some plart. 
of the orginal steppe grassland. Because of the highly degraded and a'tered
 
nature of the terrain, the water projects will, in all likelihood, revr 
encounter a species of concern.
 

Animals: 

About 40 species of marmnals and about 100 species of birds are kr. 
within the project area. Endangered or threatened marmn.alian spe.ieE haVE- 2c:.[
 
since disappe-red except for the Sidi Chiker reserve. The golden eal',
 
winters in the prograrm area. The White Stork and the Red-necked ntihJar 
(both listed as endangered by IUCN) can be found in the area. It is hard to
 
conceive bow these projects will further impact wildlife except for the
 
possible increase in habitat for some water-dependent birds and amphibias,
 
such as sandgrouse or the Morrocan toad. Small losses of hunting ares may
 
occur, but should be adequately mitigated by the revegetation progra. Nc. 
populations, positively or negatively affected, are endangered or will
 
significantly be altered by the dam projects. For this reason, there will be
 
no sections in the criteria and guidelines dealing with wildlife.
 

The domestic livestock include goats, sheep, cows and a few canmls. They
 
graze 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 eontrolled. 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-pastoralists. The amount of grazing in the surrounding watershed will
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impact the amount of erosion and aillatton and eutrophication of thf 
reservoir. The location of watering points (including the reservoir) car, 
concentratP ]Ivestock withIn the upper watershed greatly intensifyirrir 
overgrazint. and erosion. The increased straw and stubble from supp)prr, rt~s 
irrigation car, either lead to fatter livestock or more livestock. Thr, cc.r ,' 

of humans and animals at thp repsrvoir can increase transmiSrior, of cPrC:4r. 
waterbornp diseaser (see below). There secondary impacts may b tht r'.:' 
difficult to mitigate because of the trbditiornal and letal difficultt ,if
 
limiting livertock numbers, access to the upper watershed and periods of u , 

Health and Waterborne Diseases:
 

Extensive thought has been given to the health consequencer of ]arg- dLr'
 

in Morocco but very little work has been done to establish baselire health.
 
conditions and changes after dam construction for smaller dams. Dar. car.
 
improve human health by improving nutrition (greater yields and better heat
 
and weight gain in livestock) and by providing water for improved sanitary
 
conditions (treated drinking water and more water for washing). On the oth(7
 
hand, the increased presence of waterborne diseases can harm human health: b3
 
reducing the body's ability to process food (dysentery) and weakenint hur.arnF
 
to the pcint that they cannot work.
 

In Morocco, the major waterborne and water-related diseases are nct.., 

gastro-intestinal disorders, dysenteries and urinal bilharzia. There is
 
evidence to indicate that all of these maladies are curre-:tly found wit.n th.:
 

Settet command area. Bilharzie appears to be spreading b)th by human ar.4
 
possibly bird carriers. Both malaria and bilharzia are associated, in part,
 
with vegetation along edges of reservoirs, irrigation works and elevated wat-:
 

tables causinE marsh-like waterlogging or recharge basins for sha!2ow
 

aquifers. Eutrophication, bacteria! intestinal disorderr, and anroetic
 
dysentery are frequent when there are human settlements and/or livesto'J i.
 

the upper watershed. The health risks greatly increase if the reservoir or
 
irrigation water is also used for drinking. The mitigation of waterborne anc
 
water-realted diseases will be a major focus of the criteria and guidelines.
 

From the point of view of human behavior and values, it is not an easy probler
 

to mitigate.
 

Upstream fungicides or pesticides as well as industrial tozins 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 environmental 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 imediate downstream
 
engineering investments. Thus, investigations of existing program sites
 



indicate that little or no attention has been paid to such issues as changpr 

in water quantity and quality, public health and livestock-induced erosion in
 

the surrounding watershed - all critically important topics of environmenta]
 
concern for projects of this nature.
 

This samp "enginoering bias" was also evident in the team compositior.
 
taskpd with estahl ishing appropriate environmental design reguirementr for
 

progran srtivities. Goenerally. these determinationF are made through lirr.;i'
 
key program and ]o(
consultation& and site visits by project entineers and l. 

representatives of MARA's Water and Forests Division. There appears to b r;'
 

.environm,ental design collaboration with MARA's Animal Husbandry Division, or
 

any other agencies involved in range and livestock management concerns and r.,.
 
Ministry of Public Health staff appear to be involved in assessing and
 
Aitigatint the serious potential negative impacts associated with waterbort:'­
and water-related diseases.
 

3. Reconmmendations for AID-Assisted Program Operations
 

A. Environmental Analysis Procedures
 

Introduction:
 

The preceding discussion demonstrates the need for improved procedurer tc
 
systematically assess and address environmental concerns as an integral p rt
 

of the overall small dam.s program design and implementation process. Toward!
 

this end, the project's environmental design has focused on the development of
 

appropriate environmental analysis procedures to be followed in assessirn arf
 

designing individual dan sub-projects to be implemented under the projec.t.
 

These procedures are described briefly in the following section of this An..-


It must be stressed at the outset that these procedures have bee. ta::rren
 
to local, project-specific conditions. Hence, they do not attempt to
 
encompass either the breadth or the depth of comparative US environmerntal
 
assessment reguirements. This would not be cost-effective, desirable, or
 

probably even possible given local conditions, information constraints and
 
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, 4oise,
 
in-stream fish or other aquatic organisms, pesticides or other
 
human-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 aspects
 
receive very short attention, such as energy, aesthetics, river basin impact,
 
historic/archaeological sites, etc., because they will only be significant in
 
isolated casei. As a result, these procedures should not be applied to other 
geographic or environmental situations without careful review and modification.
 



Pre-Feasibility Stage:
 

This preliminary starp of project assesmetit, which the Hission tar tern-'"
 
Rapid Initial Assessmrit or RIA, IF intenoed solely to determine if a f.iv,,
 
sub-pboject site is not ohviour]y infeasiblefor implementation under tH,
 
project, according to certair, minimal economic, technical, sodia) arM
 
environmenta] threshold criteria. This RIA approach has been sele(tld It.r'
 
primarily in the interest of conserving limited time and resources which w- "
 
otherwise be wasted in performing detailed assessments and designt for sit-., 
which had little or no chance of meeting project objectives. Accordingly. a'
 
this stage, site information, as essment and reporting requirements are
 
reaLricted to only the minimum measures necessary to accurately apply thee'
 
ciriteria and arrive at a "yes-or-no" determination regarding whether or nc: t 
particular site merits further consideration for implementation under the
 
project. Although designed to be brief and relatively simple in nature, thf-

RIA serves an extremely important site elimination function. Thus, it beco.r.
 
critical that the little information required 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 development.
 

As mentioned above, RIA information requirementE are imited to th&
 
minimal data required to effectively locate the proposed site and deternin
 
whether or not it is feasible for consideration for implementation under the
 
project. Given the prevailinZ degraded condition of m-st of the lard. wittdr
 
the project target region. (see above), it is not envisioned that any pc.teniC
 
site would be rejected from further project consideration solely or.
 
environmental grounds. Nevertheless, it is recommended that a short, one-tw:
 
day site visit be made at this stage simply to verify that there are n.c
 
Rignificant remaining "pockets" of natural vegetation which could be se-.cusly
 
affected by the proposed project development activities, and to identify any
 
other potentially significant environmental characteristics of the site for
 
use in future activity deign work (e.g., shallow aquifers, large 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 development works (i.e., dam,
 
impoundment and adjacent watershed areas; downstream,channel end irrigated
 
perimeter areas; materials source area(s); and any associated construction
 
staff reskdence, 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 information which might have environmental
 
significance for future project development activities should also be included
 
in this appraisal document. Based upon a review of this document, the Mission
 
Environmental Officer will then make a determination whether or not the site
 
is acceptable for further project consideration.
 



Design Stage:
 

Once a site hs been accepted for further consideratior, under the project

through the RIA procedure described above. It then mover 
into the sub-project

feasibility and design statp of the development process. 
 This second phast, of

project assessment serves th, twofold purposer of confirming the RIA findings.

and results, and developing detailed derign specifirations and implemetlatior

recommendations for the sub-project, Including associated environmental
 
mitigative requirements. The succossful'completion of this phase of
 
cub-project development will result in an environmentally acceptable

sub-project activity with detailed system design, implementation, operationr

and maintenance, and monitoring specifications and recotnnendations. As this
 
result will represent significant financial and resource investments, it is
 
extremely important that decisions made at this stage of sub-project

development are based upon a careful 
review and assessment of all available,
 
relevant information 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, te:hnical
 
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 adver!:­
project-related impacts would 
occur following the completion and at least
 
initial operation of the dais anc associated downstream irrigation works. Thc
 
only exception to this genera] rule would be the relatively short-tern,
 
incidental, 
negative impacts resulting from system construction activities
 
which would not normally prove to be significant for proje:ts of this scale
 
(see below). Thus, major areas of environmental co,,cerr would include ths
 
following:
 

- adverse changes in water quality and/or quantity within the proposed
 
development area and neighboring downstream areas;
 

- increased incidence of water-related (e.g., malaria, bilharzia) and/or

waterborne (e.g., dysenteries, gastro-intestinal disorders, etc.) 
diseases
 
within the proposed development area and neighboring downstream areas; and
 

- increased soil erosion in surrounding watershed areas resulting from
 
increased 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 wbaseline" conditions regarding

certain key parameters against which any potential changes resulting from a
 
project can be accurately assessed. This baseline information is also
 
required to identify those areas 
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 not all of this
 
information will necessarily be collected by project environmental staff.
 
Certain of these requirements, such as water quantity data, will undoubtedly
 

I, 



become available through the associated efforts of other project design
 
personnel. Similarly, it is expected that not a] of this information wi]] b
 
available for each proposed sub-project site. Environmental staff will
 
therefore be required to make judgments regarding the emount of time and
 
effo:t deemed to be reasonab]e in obtaining a particular piece of informatior:
 
as compared agai-t its potential environmental significance towardF overall
 
project sucesor. Serious information shortcomings identified at this star'
 
can 	form the basis of appropriate project research and monitoring studier iT:
 
the 	ensuing stages of sub-project implemintation (aee below).
 

The various mitigation measures 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 it
 
provided in several AID-approved environmental publications which will also be
 
made available to project environmental staff during personnel training and
 
sub-project assessment activities.
 

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 visits to the sub-project
 
area. The results are then assessed to identify any potentially significant
 
environmental impactb and corresponding appropriate implementation
 
alternatives and/or mitigative measures. The results of this completef
 
analysis wil then be documented in a final sub-project Environmental Analysis
 
report (Table G-2) for submission to, and review and approval by, the Mission
 
Environmenta Officer.
 

Implementatior Stage:
 

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

1. 	Ensure that the various sub-project environmen6al components are
 
implemented in accordance with the approved design specifications and
 
recommendations. Although the focus here will be on supervising and
 
monitoring the successful completion of sub-project environmental
 
mitigative requirements, attention 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 ehnvironmental design requirements.
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Table G-1 

ENVIRONMENTAL DESIGN CONSIDERATIONS
 

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 


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 flood­
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 

infrastructure. 


Numbers and types of local 

pastoral livestock popula-

tions; existing watering 

points; general areas and 

patterns of use. 


POSSIBLE 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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7ble 	G-2 

Environmental Ana]ysis
 

2. Jntroduction (purpose statement)
 

2. Project Description
 

a. 	 Proposed Dam Specifications (e.g., size., type, areal extent, etc.)
 
b. 	 Project Purpose (irrigation vs. groundwater, including downstrean
 

infrastructure requirements; target population; etc.)
 

3. Detailed Site Description
 

a. 	 Location
 
t. 	 Physical Characteristics (e.g., rainfall, water, etc.)
 
c. 	 Environmenta2 Characteristics (e.g., existing flora and fauna,
 

vegetative cover, etc.)
 
d. 	 Socio-Economic Characteristics (e.g., local health situatior..
 

current land use patterns, etc.)
 
e. 	 Existing Local Capabilities (e.g., public health, liveFtokfraer.­

management, etc.)
 
f. 	 Other Significant Characteristics
 

4, Discussion of Environmental Impacts 

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

health, etc.)
 

5. Discussion of Alternatives
 

a. 	 System Construction (e.g., size, scope, design, use, etc.)
 
b. 	 Environmental Mitigative Options (e.g., erosion control, water
 

control, vector control, health, etc.)
 

6. Recommended Mitigative Requirements
 

a. 	 Technical/Physical Requirements
 
b. 	 Administrative/Management Requirements
 
c. 	 Manpower Requirements
 
d. 	 Equipment and Materials Support Requirements
 

(both for short-term implementation and long-term system operation
 
and maintenance and monitoring requirements)
 

r; 
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Table G-2 (cont.)
 

7. Conclusions 

a. 
b. 

c. 

Overall Environmenta] Liabi]ities/Merits 
Specie] Project-Specific Considerationr 
conditions. etc.) 
Concluding Remarks 

(e.t.. covenaror, 

8. Bibliography (list of references/contacts) 

9. Appendices 

a. 
b. 

Maps, Plans, etc. 
Other Pertinent Information 
2) detailed mitigative specifications 
2) scopes of work 
3) other 
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2. 	Document an subotentive changes D)oub-project environmental desiin.
 
Per 1. above, certain modifications in activity design might be required
 
from time to time due to previously unforeseen site conditions
 
encountered once construction activities have commenced This it a
 
comon occurrence in activities of this nature. It is important that all
 
such substantive design modifications are properly documented and
 
incorporated into final, "as-built" systemr plans for effective futurf.
 
operations and maintenance and monitoring requirements.
 

3. 	 Snsure that incidental nexative environmental impacts resulting from
 
system construction activities are kept to a minimum. A certain amlount
 
of short-term environmental damage (eg., noise, air pollution, etc.) i.
 
inevitable in projects of this nature. However, it is also important
 
that such impacts be kept to minimum. Of particular concern here are
 
those "Incidental" impacts arising from construction manpower and
 
materials requitemexLb which mey not b: been planned for in the over&12
 
system design (e.g., access roads, staff residential requirements,
 
materials source areas, etc.).
 

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

Operations, Maintenance and Monitoring Stage:
 

In rder for a completed syste to function as intended over its desigr.
 
life, it must be properly operated and maintained. Environmental systemF O&M
 
requirements will also vary in accordance with the specific characteristics
 
and mitigative requirements of a given site. Representative 06.
 
considerations might include such factors as reservoir releases to dow.strear
 
areas, increased efficiency of agricultural inputs, improved agricultural land
 
management 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 pi'oject success, this final stage of project
 
implementation is usually the most difficult to accomplish sucqessfully.
 
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 failure or diminished
 
economic success. To address this potentially significant problem, project
 
environmental training 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 objectives. However, due to
 
varying technical, climatic, socio-economic or other possibly previously
 
unforeseen influences, this ideal situation Is frequently difficult to
 
maintain in practice. This is the fundamental reason for system monitoring.
 



It is only through the periodic assessment of certain key external variables
 
that one can accurately determine the best methods for meeting ongoing system
 
operations and maintenance needs. In addition, proper environments]
 
monitoring is important in the present project in the interest of furtherinr
 
its institutional objectives and ensuring that project evaluation requiremprot! 
are met. In this manner, additional information gained through performar,7C 
monitoring of earlier sub-projects can be utilized to improve the design of 
subsequent activities, thereby ensuring the most cost-effective investment rf 
limited development resources. This information will also provide the bali: 
for assessing the project's ultimate development inf,..ct and success towardr 
the attainment of its objectives. 

Environmental monitoring considerations would generally include the sa:'.
 
types of information already identified for the environmental basellne data
 
indicated in Table G-1. Although considered to be representative for project,,
 
of this nature, it is important to note that the type and frequency of these
 
requirements will vary greatly among sub-projects depending upon site-specific
 
conditions, design objectives and overall system complexity. Thus, individue
 
monitoring requirements will have to be established for each sub-project
 
activity, some of which will be the focus of special research and perforn:sncE
 
evaluation studies to be financed under the project.
 

B. Manpower Requirements
 

In many instances, a multi-disciplinary approa:h will be required tr
 
properly implement the procedures described above. However, to conserve
 
scarce project resources, it is recommended that full-time prora
 
environmental staff requirements at this time be limited to a single e pert,
 
skilled in environmental assessment and monitoring techniques. It is
 
anticipated that, for certain sites, this person will be able to successfu 7y
 

accomplish all of the required environmental workload. As specific loca
 
conditions warrant, however, this person may also require the occasional
 
assistance of the existing local staff of KARA's Water and Forests and Anima:
 
Husbandry Divisions, and the services of a local Public Health specialist.
 
Similarly, as ongoing program needs dictate, this "core" environmental staff
 
can be augmented in the future as required.
 

As described previously, this expertise does not currently exist among
 
,present program 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
 
inputs 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 objectives can
 
be pursued while still allowing for the timely and proper completion of the
 
environmental assessment requirements associated with the project's
 
supplemental irrigation construction activities.
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4, lumar, anO Conclusions
 

The project proposes to increase the standard of living In rural,
 
semi-arid regions of Morocco by strengthening the GON't capability to select.
 
design, implempnt and manage small dam projects for supplemental irrigation.
 
This will be accomplished through a combination of technical assistance.
 
training, miscellaneous studies and limited coimodities support, and funds for
 
the construction of approximately ten small dams. Section 216.2(d) of the
 
Agency Environmental Procedures stipulate that an Environmental Assessment or
 
Impact Statement is required for all irrigation or water management projects of
 
this nature. However, Section 216.2(c) of said Procedures provides some degree
 
of flexibility in meeting this requirement for those instances which involve
 
the application of AID-approved environmental devign 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. These procdures will be duly
 
applied by skilled personnel, who have been properly trained under the project
 
in environmental assessment principles and practices. All team findings and
 
recomendations will be reviewed and approved by the Mission Environmenta
 
Officer prior to USAID approval for financiig of any sub-project construccior,
 
activities. Accordingly, it is concluded that this project will be implemerted
 
in an environmentally acceptable manner which satisfies salient Agency
 
environmental regulations.
 



PEIP 4FDIIEAPAPUI 

tO 0F 1 II? h 

RASSWN NYDAOO010OIiWSI~tC~..~~I 

'X 

w- Avm,mtspjirmo It ol~r .Q... - * 

INV.! IL 

. -

Settat Command Area 

FONIt' I t'Paru en 1371) FOI~t 2 (Presenl auviage) 1CG'L 3 (A I c'c~f.*, 

Dogmain. Ridain Paine, o bassins allanligue, omo~n.' aoS',C 

1 Zone siOt du Rif B Plateau do Heivne.Fes ofcOulIo Fez.IogO 21 Ho'yon Atls ii CCL'¢$.' 

2Zone rulomne S R~iorb o~fDruod~re .Soulelre 22 Haul Alto, o #rd.'i-I 

3Zone of rides prirltolnes tO Aesela 23 Nozs~f ancien du Hou' Atlas 

4 Sa Leubkos It Rehamna 2 Haur Atlas cotro,.' 

S ronrt
S Kert# 

lilj 1 Chaou~o c61,."r. it plain.
i3Plateau dos Phospsates 

do 8etrothed 25 Hour Alias oriental. Iorli.'l 

7 Caob of DaeuAre, IL DOauala. Abda 
IS SohlId do S*l* a A. mmour 

Domoin.' du stllo 3.JO*OtIOS ue 

Oelaoino du Noroc Orientdf I 16oIdia 35 Soaus ol boasi~n di himit 

17 Bohira 36 Bazsil doe Ouorraole 

2t Haul e N~iIIuyaT. flier tD ibitoe ot NiaxSiOo 37 Baa sin Ksar ox SouS. Boudenib 
27 tNo70ora Meuloiiyo 19 Nassa di AtarraocAt 
3D Rehhgomo 20 S$'nclunat £sseOuira.CkA~louo Demon onte-atlaathus, 

33 be dos hfarst 
30 Hlsf PIulfaaiz 3D Ant,-Alas.,one oxial. 

31 
32 

Suercif 
Ceulair ?ow~irt.OuJda 

33J Anti-Atlas oriental 
40 Atoyonne eolie du DrB 

33 8nIDi-B.yueh.ba-Snossonh 41 Bas. Dro eo Bani 

34 Frillo 42 Sejaod -Noun 
43 Said Eu ora of Hamnada Eu Ora 

Domaino Elu sad- est nmaroctn 

4S Naidare 

46 Homodo Eu S$£ 

Figure G-1 -Situation g Olpapique du dpmaine AthnUquc.
(Geography of the Settat Comand Area) 



- m-141 1 a.- ::n aine co.onltq~Jm -

L-m,ors 
a* 

of :=%son r-cooIc;9lquv 
we or*ulair do Taxes f/~~o~i 

Plin au R 0b of casson du Drad~ro 

' zN 1t
Maof 

c*---aI. we Masora 
a., r~thamne 

c;i~rwr 

Ct~oouia inti.rurote Chocula coiore 
IPlaoau x Got plhoaphalps 

Abda - Dau-ualo 
S5chopi a.p !s 1. Axomnmour 
'Plan. du Tadlo KENflRL 

Plain.i do ic rBohira 

ocuz 
aogust 

de 1m-rakochRt.BA 
dl'Eoosaustoc - Chischaeuc 

r YC d! 6 0 ?1 &m. 

01 NI 

S CA SABLANCA $ 

EL JAIDBer 

r~**-U -A 'i 

15ic ~ 2 - Si m ehitae I ~ ~rpii i dr nc Al..iue 

(Ceo1 oiv oftheSct1 diConrn~m~T Arca 



A
I 

AC
o 

4A
 

asU
 

'k 
IV

 
) 

' 

ol0 

M
IR

J
 



L
iti 

it 

C
., 

--
A

.. 

41. 



_
 

______ 
___."

 
I 

III
j!!11 

_
, , l l l i'll 

__
I:iil
tllli 1111 	

I 
,I 

, 
w 	

:,M
iR

m
it'llI

q E
 III

.	 
A

: 
. 

., , .."
"', _ 

"I", 
,

-!" ,-,,,j, 
-__--

:1--,li,, -
t 

I4; 
-

-
1; ,... 

-1 
_. -	

-
1-

11 -_1-
.___ 

-. 
1 

., : Ii '") 
*, V

 ,o .,'-.,,, 
.	 

II
,6

 ,A
,, !; ; , ")., j,, ., 

4 
,	

:
"L

 , I 
w 

,-I -
,,,, 

.-, -
,, , . , 

','Z
.Y

-' ", 
I 

:-I;,1 !'i-, , ,
"it 

"'; _,-
-, ,;, 

' -' 
I 

Ifxpo x 
x-pzv, , 

" 
,,, 

","I 
:-

11' 
"-, ,, 

I 
I 

q 
-41,41" -ob, 

, 
"T,-.----.!,5'f_*4

",, I "
-

. -T
I , 

"". 
_. '." 

" .-"
" 

_ 
, 

" # K
 

, 
,,,, 

, .,-
11,'.', 

,,'_
',"-',,, ,"I , 

" -1- , '. ; , , , , -.,	 
, , 

"
I 

1
1
"'.1

"
1: 	

I.:I 
, 

ll' 
" , 

,I , 
-

I -, 
, ',1, 

,,-
, 

4
-

Y".",; "._-
t," ;1-

',," 
-

,',',--'."-:'' 
, 

, , 	
, 

, 
&

'.,"
"V

,-,"',;,,,-
, , 

; , 
" 

., 
, 

,,-
-

, , , 
, 

.-, 
_" 

-, 
-, 

, 
,_

;',,'., 
?

'4
 , 

, 
,-" 	

, 
" 

, 
. 

I 
-11 -", --r 

; . 
'-.,,,, 

_, '_
,.; , 

I; 
, , , 

,, ,, 
-.

,,,, 
",;:"", 

, ,t -
; ,

-1
1
1
1
' . 

,,, 
7
, 

,. 
7
,4., 

, 
. 

, 
, 

'I, 
-,;! 	

, 
--

_Y
_-

,., 
, 

I 
"

-. 
I 

, I I, 
-

, 
' 

1
1
 

, 
! , "

,-', 
-

,i 
, -

,-
,. 

" 	
, 

, 
, 

, 
-

--
.,I

, I " 
-

,; , , , " , 
, 

. 
, , 

, 
',, 


,, , 
, 

,-
" 

, 
, 

:.-, 
-

, 
" 

': 
_
"

"
 

: , 
, 

I 
-, 

; 
, 

"r 
, , , 

1
,1

-
, 

-
. 

., -
, , , 

" 
, 

, , 
, 

1
 11

1
 7

1-
llr

 ., 
i , _

; 
, 

-
-_

, "
 
, 

" 
, ,_

_
 

, ", 	
I 

I , 1
1
 " 

,, 
,:

1
,", ; , 

, 
-

;, 
.. , 

14
' 

, 
;.

; 
_
_

,, 
" " , 

, I 
A

 
i,, 

; 
el 

'N
 

, 
, 

. 
" , ,. 

1
,4

,1w
.,i 

p 
­

, 
-

'. . 
, 

, 
-

,, I 1
.

"I 
, 

., 
:;" I I .'. .-1

 
, 

- -
" I 

e
, 

, . 
. , _

1
1
 

, 
-

I- I ,i I 
., 

I , , 
. 

, " 
,, 

, 
.,, 

e
 

I. -t 
j. 

. 
I ' -

I I 
I l 

1
, .

.l .1
 , , 1

, , , 
., 7

, 
, -, ., I- , -., ,'--',

,,,',., 
- -

, _
_
"

: ;
-1

-
-1 

9 

-
- -,, _

 1
 7

 I 
! 

A
 .

I 
) I " 

, , 
, 

, 
, , 

, 
t 

,I-, I 
, I 

-
, 

, 
, 

, 
' 

' 
I , 

- , 
: 

, 
-

-1
 

-.
.
. -

I 
.

" 
I "I 

-
_
 

! .
,'-,
--,-

-, 
­

" 	
z 

,. 
I 

, 
. 

, .F
I

, 
,", 

;.-
,'-	

; 
, . 

, 
i: ; , .-

-
i , 

, 
, 

" 
, , 

­
, 

, 
, 

, 
-,,, 	

-:"
 :., 

, 
I 

..i , 
. 

, 
, .,_

 
-

, , 
, 

, 
, 

; 
. " 

-
: 

I 
I 1

1
 , _

_I " 
,, 

, 
; 

',' .,, 
,, 

,,, -
!, 

'' 	
, 

* 
' , 

,, 
" 

-
, 

, , , 
, 

, 
" , 

, II ",, 
* , 

. 
, I, ,. 

,V
 

I
: 

I 
, 

'J
 

-
, 

-"-
", 

_, 
, 

, 
_
 -

, 
, 

') ; , 
_
,t

_
2
 IIJ; 

1
'1

 
­

1
4
1

I 
, 

, ', 
I 

"
I 

, 
" 

-
, f , . 

, 
, 

, " , '1
11, 

I 
; 

-
" 

,. 
, , -

, 
., 

, ,, 
,, 

," 
1
1
 

; 

. 

. 
1
 . 

I 
, 

r ,.",. 
-

, 
1
, 

, 
-

1
, 

.
_
., 

I 
".

", , , . 
, , , , I 

"
I 

- , 
-,_

 , 
I v

 -
.., 

, 
. -, , 

, , 
, ; J

 
, 

IF
,-

I , l, 
-- -, 

! 
. 

I 
I1

1
 

-
1 

I 
.

I 
., 

­
I'll, I

;, 
I 

-
, 

-
, 

L
 

"
_
 

, 
, " 

. 
, 

" -
I 

-
I-

! -
I .

-
, 

I 
.. 

. 
-

-1
 

, 
, 

" 
, 

­
.

, 
: 

"
-' 

I'llI .1
 

" 
-. 

, 
:,, 

, 
<

 
7 I, _

 
--, 

_
 

: 
-	

.1
 

, 
, 

I 
:, i 

-
, 

, 
­

,4
 

, 
!, 

1
 

. 
. 

, " 
, -

;,.. 
, I 

, 
- 'I, 

, 
I 

t 
' ' 

, 
I 

" 
; , , 

, 
, ", 

"
I 

, 
. 

-, ', 
-,, 

, 
., 

". 
, , 

" 
, , 

,_
 . 

, 
. 

I I 
I 

.
., 

. 
, 

1
1
1-, 

1
-1

1
 

I, 
-_

 Z
,.

0
 

Ii. 
.

.1
1
 

I 
, 

./I 
l 

I 
; 

-
1
. 

, 
, 

, ,; ,,: 
_

, , 
, ' 

-
' 

, 
I 

I 	
-. 

-
. 

I 
); 

1
z, 

.
j, 

,,'-, 
" , 

, 'I 
, 

, 
-

'2
1
, ; 

.1
 

, 
III 

" 
t 

- , -
.

.,I 
, -

I 
, 

. 
I 

: , , 
r,*

 
f, 

w
l 

: 
, 

_
 

I -
), 

., 
,, 

: 
-1

 
, 

1
1
 

4
 

?
 

r 
.j, 

,' I"
-. 

1
, 1

1
 

, 
,,, ! , 

,­
', 

I" 
'I,
I ,_
-' 	

I I I 
"

I 
I I I V

 I 
I 

I 
, '. ,-;

%
, 

,-
, 

, 
,,, 

, 
,_

k
;,. I 

I 
-

, " 
.

I I . 
, -

I -,,,: 
, 

, -. " 
, 

"
I 

, 
. 

, 
1
1
 

"
I 

I 
C

-,,; 
-

o
I 	

,
,, 

" 	
, I,

, 
, 

-
,,,I . 

,I " l :: 
1

. 
.I '.I 

. 
, , '4

11
,-

,. 
, 

. 
II 

-
, , ,, 

. 
I I .

: ,'L
 -

I , I 
, , , 

, , , , , 
, 	

, 
-

_
-

,-
-, 

, 
, 

,, 
" -,, 

, 
,

" 
, 

, 
. 

1
. , 

_
:

I -
. 

r 
, 

o
 

.. I I-
I I',' q

 
.. 

,,, 
" , 

, 
'v

 
", 

-, 
, ., , , 

, 
, 

': 
'..j " . 

, 
1
 

" I 
-

,,,,-, 
! 

., 
, 

, 
,, ,f" 

-, 
, v

 
, 

" 
.-

,.,, 
" 

. 
q

'' 
, 

, 
, .

, 
-

, 
- , 

-
, 

1
, 

I 
;,7

 
,,i. I_

 
&

 
1
1
 

I 
I 

, 
. 

-
.I 

, 
, 

.
--

-
. 

I . 
,,, 

1
 

I ,-
,,, . 

, 
, , 

.
I .-, 

;, !, . 
, 

, 
_
 

_
_
 

. 
-

, if J
'i, 

-, , ,.I 
, 

,, , 
, 

.1
 

_
. 1

 
-: 

I -1
, I.-. 

; 
-, " 

-
, 

I 
, -, , 

", , , 
','.1

 
-

.. 
1
1
 

-, 
, 

, 
; 

-
, 

" 
"

:: ", ,, 
", 

-
,-

, 
", 

,, ', ,:, . 
",

"
1

i"
. 

I 
1
, 

, 
I , , 

" 
, 

-
I' 

, 
-

i 
I _, 

, 4
 , , 

I 
-

.
I :L

. -"
,:

, 
--

_ 
I L

_
_
 

N
 

1
1
 . 

I 
1
 

4
 

" I 
., 

-
, 

1
, 

- , --
b

 
-

I ; _
, , , 

I 
v
 

, I -1
, II 

I 
I 

A
 
1
, 

, 
, , :-; 

" 4 -
, , 

. 
-, ,, ,,. , 

" -
-, ; , , 

-1
, , , , , 

," 
, 

, 
. 

I I , , .I L
 I : .-. 

, 
t-

-1
 I -

._
 -

, , 
I , 

-
",-

-
" 

I,,,,:
_
 ,4

1
;

-_
 6
 

II, 
,

,1
 

', 
.. 

, 
1
 . " -

, " 
,' 

! 
L

' ' 
-

.. 
! 

I I 
_
 

-	
, 

, ' 
,' , 

.
' L.' , : 

, , 
" 

, 
, , , 

I 
-

, 
. 6

 
-

-
.,, 

, 
- -

-
, _ 

L
 

. 
. 

' , 1
, 

, 
, 

" 
e
 

-
, 

L
i 

-," " 
6
' 

--
7
'4

4
 ' 

c
-

,,t 
I., , 

I-
. 

' I 
, 

,' , 
l"

 ----
,/ 

. 
r, _

 
" 

, 
, ,, L

" I I 
., 

I , ., 
1
, 

I. 
-,, I' , 

; 
-, 

*, -
, " 

-
.,',), 

,, 
I : 

-
I 

"" 
"_< 

" 
-

., , 
.	 

I 
W

.
,

I 
"

i 
., 

-
. 

-
.

. 
', 

.,',',-! " 
:, 

, -, -
.1

 -
] , -- ;L -

%
 - .. ".-, 

I I 
" -

-i', ,:, ,-
'. 

I I -
" . 

-
, 

. 
. 

, I 
-; 

l'. 
-

, 
, " ., , 

-
" 

-
" _

 .,. 
" I 0 , , . 

. 
,-

/ 
," ' A

 
=

: 
LI 

! 
. _,! _ 7 , 

_, , 
! , 

,_
. 

,;, , 
.-, , 

,-, , " * , 
I 

,, 
I 

, 
. 

" 
* 

" L
 

.I . 
_,, 

II, I"i - I 
-1

-
,.,
. 

" , -1, 
" 

1
 

" 
, 

,, 

, 
, 

, .' L
 

: 
': 

I 
, 

" 
.11

-. 
" 

I-
, 

, , 
, 

" -
C

 
,-, i 

, 
, 

, 
, 

-
" 

1j ., 4 
. 

' I , .. 
-

!" 
1
1 . 

L
 , ... , , .

.
, 

: 
, i - -

_
_
1

t-
I 

I 
I 

, 
-

,-, 
; 

, 
, , 

'" 
, 

i' l7--
' , , ; -

, 
* 

. 
-

-
-' 

,, 
,

­
,

, 
, -

.,, I 
, 

I 
, 

.
I 

I 
. 

: ,
_',L_ ,, 

, 
. 

-
' , ,' ' ( 

I' 
., I 

II 
I-

-
,, ,' , -L

, 
. 

', 
.1( is, 

. "
.L. , - ;, 

4"-,.'_ ' 
, 

, . 
1"I
" 

''-, ' L. ' ' 
" 

' ', .: I.'. 
, 

-, ,.. ." ' ,-., 
" - " 

, ",F
'. I ,,, ."

I 
-

, 
' 

,, 
L

 
, 

, . , 
_ , L,L

L
 

-
, 

_ 
.,- I11 .L, 

_" , [-
. 

. 
, 

I , L
,,,I 

" 
-

-
-

) , " , 
.. 

, 
. 

, . , , 
.	 

, 
,_ ' 

, ,
.:, 

, , ,; 
, I ,, 1,_-

-
, 

I I I ,
.

-
" -

. 
.

.-
:,1 , 

v 
,", 

b
<

 
, 

', 
0 

, 
_/ 

_i 
, 	

, ;: 
, , 

." 
, _ 

.
, 

,-
. 

, ;. 
, .

, , 
, '. I I" 

. 
i 

. , 
,-',,""., 

, 
, ,Y

! 
-.. ,,, f,,,',

-_ 
, , , 

.
I I. 

, 
i 

, 
, 

, : 0 
, 

- " 
.. 

, 
:,, 	

, . 
,, . 

. i I., 
: , 

, 
. 

, 
, 

, , 
, ; ; !, 

, , 
, '-

i :4,-, -
I 

, 
-

I I 
b 

, 
-

, I I , 
, ,, 

., 	
. 

I 
:; 

, ,. 
; 

, 
I 

-"-
,, 

' 
,.	 

I 
-

i 
, , 

, 
" , , ,, , 

I 
!., , 

II--
v 

, 
11I I 

, 
-_ ., 

, , , , 
I, 

r 11_ 
-

;,-I, 
, , 

_;?',.
' , 

, 
, , I , 

I 
q 

,-
I, II 	

I 
, , 

" 
',-

. 
, 1,, ,

, 
, 

, , 
, 

,i 
. i;'-,,

;. 
I 

L
. "', 

.	 
.1 

-, 
," 

, , 
, 

-
, 

, 
. , 

I 
, 

, 
I 

V
 

-
, 

I 
,,' 

, ,, 
-,. 

, , , 
, I; 

I , I " : , I ., , 
,,-

f _ 
, , , 

I 
0 

, 
, 

I .
-, 	

, , ' 'L, , I, 
" 

i,-,,
" 

11., 
pl 

I 
I 

, 
I , ,t 

-­
-

.
.
.
 

I 
, 

L
 

, 
-

-
, , 

1
: 

"' 
?
 

, 1>
 

"
" 

-
, 

.
, 

, 
-

, 
, 

, 
.

I 
L

,,.,_,
11 

_ 
.

.-
, 

'i, , , 
, 

: 
r . 

. 
",'I 

,":i; , ,,'. --, "..--"7i 
'Y

' 
_ 	

1 .'_ 
., , ,) , ,%

 . , L
 

; .
. 

',' 
., 

, 
, 

,, , , j 
, 

cl 
a 

I%
-

11 
-1 

1-1.. 
I., 

L
4
.", 

, 
I 1.1, 

, 
. 

.,.-, 
"T

,
" 

, ,-
: 

, 
, , 

.1I 
, 

" 0 
',, 

11'! ' -
, L

, 
: , , , , 

. , 1,i, 
I ; 

I 
; 

, , 
", 

'. 
, ! , 

I ,,
, 

--
'L

 
., 

, 
-

. 
, 

, 
. 

.<' 
"' 

"',-, 
, -

' 
' " 

. 
,. , I i , -. " 

-
4 

. 
, "

, 
, , 

,, 
I 11I 

. 
"I

I _-,,-, 
,,, 

, , 
, 

,,-, 
.

, -
,.-, 

, 
-

, -
" 	

. 
1 

" 
-

, 
,;L

 
, ; 

, 
-

.. 
-

" I :.< 
" ,­

, 	
, 

.1, 
-

,
., 

-, 
, 

-
7 

, 
I 

:11, rc , , 
, 

_ 7 
-,,' 

_P
 

" 
, 

, 
11' , 

_ . , 
_ , 

I 
, _f, , 

,. 
1, 

i " 
-

., 
. 

-i 
-

, I 

' "' '1'' _"'" ' _
_' ' 

" 
, L

 
' 

L
-

. 
.

I 
-

, I 
if 

. 
, 

I. 
: 

.
" 

, 
l, 

, , 
,-, ,, ",ll: 

,,, 
7

;' 

I , -
" 

qi 
. 

11 -I , 
_11 r_", 

I , 
' 

I 
'I 

, 
.1 , . 

I"; " .
, 

, , L,,,, ,., 
k-

" , 
, -

, . 
! 

-, ! , 
-

I 
, ,. 

. ei , 
:4" 

-, 
! 

, .1
 

, , ,,, 

,. 
I " . 

-
, 

, 
, 

y -
' L

 -
, '

b ,
1. 

-
, 

, 
.	 

,_. 
' 

" , , I,*--, ' , 
,, , , 

"' 
r 

L
, 

' 
,"(. , 

U
 , 

t 
: , lq" 

'. 7 I 
:L

 
: 

,, 
, 

, 7I : 
; 

, 	
.. , , , 

, 
'I"

 
, 'r ; 

' 
I 

.
I

.,.: 
.-_

: , ,:' 
, 

. 
1. 	

, 
iv 

, 
, 

' 
, 

I 
L

o 
, 

.
I I 

, 
, 	

I 
" -

.
I 

: i I 
I 

, 
I 

'11,1, C ' 
,1 

,-
-

'L
 ': 

,2 
, 

., .
!-, ':, -I 

, 
;, 

-, 
-

, 
I 

. 
I - II 

..
.
.
 

. .
.
.
 

, I , , I 1, , 
-

-v t 
, 

, 
- -1 ', 

' 
, 

I 
,, , ,' 

, %
 , I'L

 
, 

, . 
, 

, 
; , 

' 
-

;,
-

--

I 

--
.

__ .
.

-
I~~ 

--
-

-
-

,; 
, 


-
-

,_ --. 
j.-

-	
.1, 

, 
' 

, , " 
'i , 

, 
, 

I 
lIx, 

-
'I 

Z
 rl -

't. 1, "
'--

--
-

-
-

' 
' 

-
-

-
==/. 

, 7 ",),-
't, 

: -,, 
7 , 

I"
 ", 

-
_

--
-

.
-

I 
.

I -1 
­

'.L
." 

' i I 	
_ 

'-
-

, 
I 

, " 
.

_ 
, 

, 
',I , , 

I jL
 L

 
, , 

I , 
. 

" 
, , ,,, 

-'7 
,'- -:- .

- , . 
- -, 

, " I 
,wo_ 7 

_ 1 ..-n' 
1, 

7 z 
T

 " -
-

,,, 
,' , L

-"".
11 , 

I 
11 

' 
, 

, 
. 

I' 
:I 

. 
" , 

_ 
-, " 

-
"4 ,, 

s -:, , -,-r , 
, _LIg

 'I'.
I 

-
I 

-
&

 
, 

-
', 

, 
j, ,;, 

. 
,",t 

, 
,,,,, 

, -
" 

:, ' ,, 
" 

-
, 

, 
. 

, 	
-

.;, : 
4ll, " 

11, 
. 

'.L
 l

i 
,

, 
'I 

j! .
.1 

I , , 
j. " , , 

, , . j 
. 

; , 
, 

-
, ;, 

I , L
 

._ 
, I 

-	
-_ 

, 
,j 

a 
, 

, , 
.

: , 
, , , 

.
1
1
.1

 
' 

L
,,,! P

,
11 

I 
, j. 

, 
L

, , 
! 

_' 
, ,, 9 

"."' .-
j; L, .-

j 
l , .l 

1! :"
. 

.__,,, 
..; 

"
"

i, 
, 

, " 
, I-

n, 
-

.,"
-, 

I . I,L
 

', I 
I 

.
-

, I 
L

,
-

, 
L

j7
1 , ,,' 

I-
I 

, 
". 

I-, , .
; -

.: T
V

 
*_ 11

t , ,.
. 

,., , -
-7 

, 
, 

.. 
"', --

ill' 
I 

,',_'-
,

*l, 
, 

, 
I 

, ,, ', ,,
: 	

I 
. .,-

,; 
-

I I,,!; , " ,
.

.
. 

,, -
, 

1: -, 
'r ." ., , 

., 
, I " 

. 
, , 

I 
, 'l, 

l
-

.
, 

114, 1 
, 

.
1 I. 

'L
""', 

, jr 
.

" 
.;_

 
r I P

. 
1. 

11 
.I 

, 
&

 
.-

.JP
 

1
-

L
ill, 

I ,-_ 
.. 

, 
. 

-
, -,, 

" 
-C

_"'. 
I 0 , 

-
­

, 
-

-,, 
: : 

, 	
. 

., . j :, 
, ".. . 

C
 ..-, 

1 
, , 

: 1 
, 

-7 
-11 

. 
, "'. 

-
i;"1, t, , 

. 
11 

I 
-1 

I 
1 

"'. 	
, 

j-
L

 
-

, 
I 

1 
-	

, 
, I 

. 
-

-
_
Y

; ,
-

" 
, 

.,,, 
4
'..

_ 
ll , 

- L
, 

x 
T

 
; . 

L
 

4 " 
"; , 

' "' "''2.'
-1 A- I 1. :, 

, 
I 

, 
I L

I 
I 

. L
 

. 
, 

, : 
,-

, .
. 

' , I , , 4. "D .." 
.

, O
I 

-'%
 

L,' 
":' 

-
. I 

. -
" 

, -
, ,, 

-
,

11 
-

.	 
: 

, 
'A

 
.t , , 

I': 
', '! 

_ ,N
, --

. 
-

I 
: ,"! 

-
I 

j 
, 

.
: 

I 
.

, 
I 

-
I I 

.
, 

, ' 
: 	

", 
, 

I"
, 

-
I"

I 
,

I 	
, 

­
, 

j 
, , 

, , 
.

.. .
. 

.I 
, 

I 
.1,", 

.
. 

-
-

, 
I , 

,-
, 

" I 
.

, 
,"

L
., ." 

.
I ,, 

;: 
* 

! 
j , 

, 
j 

.1 
. 

j 
.. I 

, *,: 
., -

. 
; 

-, 
I 

" 
, " , j 6

I 
, 

. 
, 

. 
W

 , 
I 

\ 
I 

11 
,.' 

,j 
, 

A
 

" 
", " " 

11;, 
", ',_, .

. 
7' 

-
V

 I 
e 11 

, I 
" 

I i 6, 
, " 

, 
I 

.
. 

_ 
,,LI 

" 
! 

. 
. 

: 
-

I. 
I 

1 
, , 

I -
. 

,j, 
, ,, ,, ; -

I , ,I -
1.I -

-
. L .,;..y

1
-

-
A

 
, 

I 
-1,
 

, 
" 

.
, 

I 
.

. 
,, 

2%
, 

:: . "' 
I 

.
,
 

2-
_ 

I 
,L

Z
 	

, 
I 

* 
, "

4 
, , 

, , 
, 

.
. 

, 
, , 

, 
, 

,,I 
, 

, 
"",:;

, 1 -
I 

X
 

1 
I -, 

, 
I 

I 
1, 

I 
L

 II 
: 

t 
\ 

-
_ 

j" I 
A

 . 
.

, X
. 

.. 
I 

, 
, 

, 
_ 

r 
".. 

. 
, 

,,I 
:

_11I. 
I 

, 
, 

-
I 

i 	
. 

t
L

 , 
, 	

-_ 
, I 

I, 
-

.. 
, I I 

I Ij. 
.

,-, .. -
.

Z
 

, 
-

j 
j 

" 
, 

-, 
, ,.,_., 

-Z
! 

, 
-

-
j 

-
;,- "t,", 'l 

A
l

11 
, 

; 
, 

I 
.

I 
I 	

-
" 

, _
 

_ 
, . .

, -. , ,i ..111, 
I 

I 
, 

, , 
-

- , , 
., ; 

, 
, 

, , , , 
; , ," 

j 
. 

_ 
:-,-

, '., 
, ,-,,-_

­

-
, 

-
, , 

,-, 
) 	

, 
' 

; 
(! 

t 
,,Ij _ 

' 
_ ; ,L

_
_.i 

fl 
" _; ,",

ix 
I 

: ,,_;I &7i ,IIZ
7--

-
, 

L
 

..	 
-

, 
. 

-
-, , 

11
Ij l,I,I, ' o d" 

-, C
. 

,' 
pf 

a 
I 

-	
'., -1 w

,; 
-

t 
6 

I 
-

',i, , 
i 

, , 
_,._ , 

_.,_"
,, 

, 
1, , , I.. 

, j ,,,,, ), 
I 

-
I 

-
.

I 
V

 
, 

4 
-

.
j -

, 
, --

, 
, .-. 

, ; 
cI -

,,,, ,, 
-; 

* 
.--

, 
t 

j 
, , 

" " 1,,, 
' 

"" 
.

", 
j 

, 
-,:,,. 

, 
. 

c 
.1 

L
 .

.j
", _i 

, , 
. 

I . 
, r 

,, 
, , z 

, I. -
L

' 
, _: , l - - ' 

, #,, 
e L., , !j .,. 

'.'.. n
 ,11 

f . 
-. . 0 k , 1 'i 

t 
; 

:I,V
 

11 
, I 

, : '. , 
, 

-, -. , 
, ,,,, 

':' , ._', _L -
" , , _, "',-, '_, i 

,. ,_, "-L
,.

,, l.. 
I tl 

,11;
.

1! 
' j :,t 

j 
I 

, 
, 	

-
I 

' 
. 

. 
_, ,_, ",* 

'_ 
, _ , 1, ; 

.
11 

-
, 

, 
tw

,. 
-

' f , , 
, 

,-
, 

,. , 
' -

, 
, . 

I 
,' 

, , ' 
L

 
" 

: 	
..,'; , " I " -

-
',-

, -, I, 
" 

L
,

, , 	
-

,. !,,,, 7, '. ," j 
,

', e 
, 

I I , 
I 

I 
I j, 

-
2. " 

x 
I 

in 
, , 

I 
"

, 
I-

'., , , , 
I 

l 
, , ,-, , ' 

" , 
j-

, -
. 

" 
! 

T
 j .. 

'9 I 
-

., 
j., 

-_: , 
, ,,,r ,, , , 

,, 
" , 

-
, 

-
, I" 

. f', 
;_,

.I 
, , 

,-
-

/ 
, 

-
, " 

11 L
 f_ , 

Ij/ 
I I,-

, 
I 

!_ 
.'

.1 	
"'

': , 
I 11 

I 
I .9 

,, 
x -

7 
,, 

a 
, 

\ 
,I.' 

, , , 
'. 

.. -. 
.' 

I . V
 

. 
I 11 

I 
"I"	 

,. -, 
, , 

.! 
-, 

I 
I 

jo 	
! 

, 
, '(, ' I ' 

I 
j, I 

. 
0' 

', 
, , , , 

; 
. 

-
, 

.L
, . 4 

.	 
_.,-_;

I 
.	 

, I : 
. 

r 
-_ ' r, 

, 
-

.1%
 ­

, 
, 	

I 
-0, : 

, 
" 

. 
'. ,u 

" 
.

,
I 'j. 	

., 
T

 . 
,, 

I I 
,, 

_ i i 
%

E
 

, 
I I -

, -
. 

. 
. 1,,, 

."4'. 
, 

I 7 i 
, , 

, ,,1, . , , I , ' 0,,i,,;I,
, "" ,,,,,, _;, , ,.,, ,,,, , !."""

, 
. -

, , .,-:j -- :,I , I' 
, -

: 
r 

,p
, 

11 
I 

I 
, 

. 
, 

j 
," 

I 
/ 

-
, '. 1. rr) 

: ,, : 
* 	

- It 
r

-	
-, 

, 
-_ , 

, 
1 

. 
, 

, 
.I- ;. 

-
.,,, 

E
,

I 
, 

j 
I I 

. 
7 

. 
, 

. 
,, 

., 
, j, 'i 

I	 
.

I 
.

" 
j 

' , , 
( , 

',11 .
, " 

, 
, 

,L
p

,, 
illa 

.	 
I.-

i 
" 

L
,_L

 
" " 

, 
. L

'!, 
-

L
r 

-
11I 

-
. 

I 
,., / 

.
I 

. 
, 

-
.

j_ 
, , 

, L
I 

. 
Q

 
, I , 

I 
, 

"
,:, 

, 
",,1 

. 
I

I 
1,, 

, 
, 

1. 
j 

I 
" 

, 
a 

,, 
. 

, 
, 

I 
, ---

.
. , 

l, 
, I' 

-, 
-

, 
I 

I 
-

j1 71,,* ' -
: 

, 
,,,; 

rc
, 

, 
. .

I , 
, . 

.,,,,,r ,_ 
I 1 

,-
.'., 

, ,. 
-., 

"i 
'. 

1, 
I 

I 
r 

" %
 

, 
, 

, -
, _ " 	

-
;, 

,\ )' 
, 

,
I 

r
'. 

i 
-

II 
; 

, 
.

, 
j 

, l Z
 

.t 
. ; ii". 

, . , , .,., . L
 

.", 
,I 

-
" 

, 
" 

I 
I 

j 
, 

: 
-	

.
.

, 
.-

j" . 
, r 

I 
, 

, 
, 

0 
I 

.' 
":-

, 
' : 

, I.,, I 11 11
-, I , I .*-", '11*. 'L

 
.', L.,

". 
I 

, I 
4 

7 
.

I 
-

, .
, , 

i, -
, 

-
( , , 

-
!,-, , 

, 
-

. 
._ ., 

rI 
"

Z
 

a 
"r 

" 
7 

-I 
L

 
-

L I 
I , 

.
, 

. ', 
I 

.
, 

.
I 

.
., , I 

­
r _1, w

I 
I 

,, 
L

 
I 

, 
j -

.
, 

n, 
o I . . 

I, 
,--

,", , 
Q

 
, 

, ,s 
, ; 

: 
I 

, -
-

, 
jj, 

" 
1.,. 

, 
.

. 
.

, 
_

, , 
I 

_. 
, 

-
I 

i 
-

, 
, 

?: -
*. ,. , .-, 

, 
. 

;. 
, , 1 

, .I 
,\ 

: '-
N

, 
-

.
', 

, "
c 

, 
.", . i,,. ; :, , 

:I , ­
, 

, , , , 
, 	

t 
. 

. 
I 

, _ 
,* L

i 
.

.. 
. 

: 
.4 

. 
-_ , ,\ 

I 
' 

L
 -

-
, 

" r 
, , ., .:, 

,
; L

 	
t 

, 
.1 

"" 
I, 

.
, 

I -
1, -

. 
, 

L
"';

-
I 

I 
:) "

t 
r 

II 
-1 I 

11 
,, .

, , 
, -

, . 
.

.
. , -

, 	
I-

I 
I it 1 

,:l,x 
. 

-
, , 

, II I ,\ 
-

I 1, ( -
, , 

, 
I 

_ 
1. 

,,. , 
.. ., -

-I 
, 'I, I 

I'1 
4, i 

) 
., 

, 
j I 

I 	
. 

,-j 
-

-
,; 

, 
j '. 

) 
:: , 

I 
, 

"
11I; 

, 
:q 

, 
,< 

, . 
., I 

I 
, ,;" 

'r / , I 
k. 

_, 
'I" 

, _ 
.4 

j" , !.' ; " 
' 'r 

.-
_ ,

,-
j,	 

. 
. 

.
I 

, 
I 11 

, 
L

 
"; 

A
 

-
" -:.­

. 
I 	

.
. 

a .
, , . 

, --
I 

11 
I I 

, 
, " 

l, 
_ 

, 
: 

g, 
. 

\ 
" , 

, , " 
, 

I 
, 

'.-,_'Y
-- , ." D

 
"_ N

 
; 

-
___ 

' j 
r , 

'
I 

L
 

-
1 I 

.
I 

I 
Q

 
; j 

I 
. 

, 
, _ 7-, ," .-

.
1. c , . 

r_ 
' 

, 
, 

L
 

. . -
-,­

, "',
.I-

I I 
.I 

.. 
, 

'r III
, , , 

I 
-

.
( , L,, 

' 
,,, 

I 
fl,. 

" 
, 

,-
, j 

, 
, 

-
.

, "' L
'I 

r 
_

 
,,

I .. 
C

D
 

.. _ , 
,. --

I 
I , 

I, .\ 
... ,-

' r-' 
.

'7 
. , 

--
- ' -j 

I I ' I I 
' 

. 
,, I 

, ; 
,-" 

, 
" 

:-
I 

-

Z
 

r 
.	 

. 

" 
., 

\ ,L,,-
C

, t 
,I .I' 

. b , ,:;1' 
' 

I . ': , J.,,, 
;L

 
;/ 

f, 
I 

II I 
I-

,,-
;Y1; 

11 
,, , , : j -	

I 
, 

­
, 

, .	 
.

I 
I 

2 
-

", , 
I 

"i 
' 

I 
,"

,, I -; 
I 

I I II . 
, 

: 
.	 

.
I z . 

' -'L" 
:, , 11 I 'I:: 

.-
-

-
A

' 
, 

_ 
'r ; I ':

I 
"

i-
" 

, -
.,. I l,L-

A
, 	

.
j

I 
-

, 
.-

< 
V

) 
' 

I
,---

-
-

, ,,
_
 _. _

 
.

.
: , 6

iz 
14

 
I 

I 
1

.. I 
, 	

; 
I __Ilz 

-
r, j ,;, ! , : I __, -,'L

; 
I 	

, 
11 

w
:,':.( 

-
_
' I

.
I 

, 
, 

. 
.

I 
I 

f 
I 1

1
 

, , 
-

I r 
I 

( 
. , , L, 

- _
 

,I ,I .. , ,r P-1
 

.1 1 
. _
.

-' 
j 

L
 

Ill 

, _
 

-, 
, -

-
I 

I 
E

 
-t 

I , 
-

,( 
* / 	

-
. 

L
 

. 
, 

, ., 
,, 

", 
, , 

I Y
 

* 
O

', 
I 

" 
_
 

%
, 

' -
rr 

",
,-

-." 
1
. 

.
, 

3
 

1
 

I 
-

-
, 

I 
L

 
j 

, 
I 

.
-

jI 
" -

; 
, 

-, 
,

I 	
-

, 
-

.
l 

n
 

" I 
, 

; 
, 

:, ',
'1.' 

I 
-1I

I 
I 	

1
: 

S
 

, 
, 

/ 
, -

-
., -

. 
" 

I 
I 

L
 

I -
.1

 
' 

I r 
c 

, 
-

: , , . 
I 

_
 ' 

J, r, 
r 

_
", ',

I 
r,. 

-1
 

r 
.-

\ 
I 

_
 

.
, 

.
0
 

e
j 

-
-

t 
I 

1
1
 

1
1
I 

, 
, 

_
,_

1
 

_
 : 

, 
, 

-
I 

f, 
1
 

r' 
I 

I 	
I 

I 
j 

-
I . 

, 
-

* 
, 

Ij.. -, 
' 

, 
, 

, "
', 

. 
.

.
. 

2
: 	

- L
 ' 

"' 
I 

, 
. 

I 	
, 

-
_
 

.
. 

\ 
, 

, 
, 

, 
, 

.
I \ 

-r 
I 

, I , 
f , , 

'-
-, 

-
j.

'. 
.. 

. 
I 

I 	
\ 

I , 
-.

, I " 
A

-
.. 

,' 
-

.
, 

I 
I 

,I 
, , 

,,
C

 
."

_
__1: , 

, 
I 

L
 

I 
C

, 
I 

.
_
 

-
r. 

-" *.: : 
' ., 	

,jI , _
\I -

I _, 
, , 

'j-
, , z-

I, , , , 
I 

r -, 
.( 1

. ., .,. 
. .lll 

, 
, , ,,, o ,l ,, 

', , 
,/ ." , 

L
 L

.-
I 

, I 
j 

, 
­

-_
 

_
,, 

I 
. 

,
. 

,,L
L

 
, 

I 
,.)>

 I A
 

. 
5
 

,, 
" 

" 
',,j 

. 
I<

 
" 

' 
,c , 

, 
L

 
1
 

, 
I, --

, ,, 
it 

'i , 
, 

. 
-

" 
-" 

II! 
L

', 
L

 
I 

L
, 

I :1
: 

-
.

I 
. 

. 
. 

,,, 
. -1 ,,, . 

) i 
r 

, 
-'-, -, 

I 
.. 

-
' 

' 
1
1
.1

_
 

7
 -

-
,, 

, I 
I 

) 
",Ij 

-
j. 

j ! 
I 

, I , 
,-,,.

'j-'j 
I 

, , 
I 

,;'; , 
. 

, 
"

'."
 

, 
- -

r : . 
I ' N

 
j 

C
D

 
' 

-
L

 
I 

" 
-,-, 

_
 	

I 
. 

, 
.: 

-_
 

, 
I 

.
­

_
, 

C
; 

I 
I 

j I 
0
 

. 
I 

L
'. -

"i11.' 
. 

-
r 

.
I I, 

. 
v
 

' 
0
 

L
.11

1') 
L

j, 
, 

, 
t " 

' I I ' ' r, -1
I

, ' 
' -

-
, 

, 
" , .

=
, -

1) I1 
Z

. 

,;"
 ; 

-
I 

_
 

_
 

" L
 -

, 
, 

L1,. 
.. 

j 
1
1
 

II 
L

 
_
1
 , 

-
' 

. 
It 

( 

I I 
.

I 
,I 

-
() 

6 
.

, 
I 

I 
j 

0 
j I . 

;" 
.	 

, 
-, 

Q
 -

, 
,.. -

L" 
' -

-
' 

; ' I' ' 
' ' ,I '_

 
' 

,- ',-, , , 
" 

U
 .. 

"
_ 

L
 

* 
I 	

,. O
 

'L
 

1
1
 -

1
 

( 
) 

, , 
, 

'L
 , 

L
' 

, , 
-r, , 

, . 
__ 

11 
.

, 
, 

. 
, , 

. 
, :,, 

, 
I 

" 
,,, 

;
I 

I 
' 

L
 ' 

, 
I 	

I 
/

-
,-,,,,, 

, 
_lj 

_' 
= 

' .' -4
, 

I 
I b

 
' ' 

I 
I 

I 	
>.' 

I r) 
%

 
" 

, _ l .
.": L

 
' 

7 -V
 

1 I 	
. 

r 
I 

, , 
, , : 

I 
,

r 
L

 
6 

.V
 

W
 

, 
it 

L
 

L
 

-
-

, 
r 

e -
-

j 
, ,,, :,, , 

: ":
I 

t 
j, , Ir 

,_ 
L

 . 
, -

_
, 

, jjj" 
_. L0 !L

' 
, 

.
-

,-
, 

i / 
, 

, 
I 

I 
I 

I 
. 

2 
, 

.1 " 
1 

, j'I 
. 

. 
, 

. 
I 

I rl 
11I 

I 
I 

I 11:j5-11
, 

, 
., 

;, , 
I I 

-
I 

-
, 

-
-

t
I 	

C
, 

11 j, 
: I 

..,
L

d , 
-

I 
' .' 

.* 
'. 

, 
, _. 

LL ' 
. 

. 
.

, ,: "L
 _ Ij "

f..*
-

ir 
. L -

: 
,, . 

, ,, , i' 
, 

:,-
-

,-.L
 '; ",

", ' " 
" 

, 
U

, 
Q

 
L

y 
i 

' 
O

 
. 

L
 

, j 
Z

 	
, 

L
 

L
 

." 
-

I 
I 

,"'. , 
, , 

i L
"", ;.1 : " 

I 
L

 
.

' 
L

 
L

 ' ! 
Z

 ' 
L

 
;r 

. 
,. 

. 
- .	

. 
I 

-
.

,, .
. 

, 
. 

I , . 
-

,, 
, , 

, 
, 

.
C

 
-

,
t; 

.
_ 

L
, 

-. 
.....

' 
, 

' 
, 

I 
.

, 
-

.
., , 

.
,. 

." 
, 

, 
-

, 
'. 

.1 ., 
" 

4 2"4
... 

r 4' .' 
-

-
1 

L
', I . 

-
, 

-
' 

, 
L

,! , . ._ "., .7 
. 

_ )l)1 7 :,, 'L-
I . ,

I .': r ' L
,I -,.'I -1 I I 

, L
')

. 

L
 

' ' 
L

 
. 

. 
, "' rI -, 

I . 
-

j L
. 

.
' 

, 
" 

, 
'-L -, l 

I , . , ,(, 
,' I " '-',rj (i 

"' , 
7 

, 
L

 
-

C
) 

' , , D
 

. 
, 

' 
. i'. : , 

:" " :' 
" 

", 
, 

I 
I \ 

" 
t ._l

"'i, , 
0 

r 
0 

, 
0 

j 
D

 
- I 

L
 

I 
"I 

I 
I 

, I , " 
;i 

4 	
. 

.. ; I
, 

. ,_t 
-, 

%
 

, .
I I , , I- -, 

- , 
-

".. 't 7 - , -- ' , L
' ' I i '"

-'; 'L
',

-

V
* 0 

r'L
 

I .C
 

: 
'L

 -, , , ., 
, -

" , .' 
Ir 1,
 

-, 
, 

, 
I 

-
4), _._ 

I 
-

1 1.-
14 

1.,, .--
_ * 

'r/ -1 
: ,, 


, 
.

C
' 

I 
L

 
' L

 
- =' 54 L L I 

j 
I II 

I 
.-

i 	
,7 

,- ,I , L
' 

L
I 

= .&
',W * - -

c 
,? 

L
 L

 'L
 , 

0v : 
1 

, 
'',>

L
 

, 
"I 

" 
., 

.,.". . 
116 ;1

I " 
_I ,,', 

"' ,
,_ I-

I , 
.,, , ,, 

, 
".,IL

__ __ 
- ,I , , 

I 
-

I I 
, 

. 
.1 ; -,:,

6, 
, a y", ,, , E

 , L
 

.-
L

 
I 

L ' 
I 

. *' 
, 

,,-,
-

-\ 
.-

-
. I.-

j ' 
"

,,,,
,, -- ,--,,-,-.,,,,

-,.-, -"" , 
ji L :

.1,, , I 
, 

j, 
j 	

I 
I I z , 

, 
.

, 
". 

I 
-

. . r 
; 

, ,".,:", 
_ L

 	
aj,",-C

 0 ,: 
L

 
_L

 
-

7, 
, ,

, 
, 

I 
*, a' : 

. 
r 

' J' 
I 

" : 
.4 

. rj 
r'L

z 
1 ; . 

C,4 .	 
-1 

L
. 

L
'_

_I. 
I 

,, 'o:a I 
X

 
, 

; . , 
, 

_j 
A

L
 	

I 
, 

_1 
I 

* ; . 
,!'j 

;L" _::'",',L". ) 
,', , -

-jj,.- , , :.
?, .

.
_ 

I 
L

 
r 

-
u , -I6, ., , 

.E
 " 

: 
I 

r C
 

.
I 

k-" 	
,

P
I 	

_. II 
'; Lj'L' "

_. 
. V!j !. 

-
. 

-,,, II
, 

, -.1 ", 
.

-4 .c " , 	
.q , 

L
 

. . 
' 

, . ?, 
') , ,--.I, _ 

-_ ,' 
, 

­
"., 

. 
I 

.
). 

A
 

4? 	
, -

-4 
1: 

r, 
, 

L
"

1. 
,

.
I I 

.* 
, 

" 
-	

.. 
. 

I I ,;" _r, , 
.. 

,j 
, 

, 
r 

I 
.-'-

C
 '_ft. "',<

IL
 2

; -
-C

.
.

0
I 

-.., 
! 

. 
I 

, , 
" 

. 
1, I 

j 
L

 
jL

 
V

) 
_ 

,I 
, . 

'': 
"

-I " .' '.'r.,t 
'4 ' 

LU
 .".' 

" 
" 

&
-C

k. -
j 0 E

 &
L, 

L
' .L, 

I 
,,,l, -

_I , L
' L

 
I 

rL
 ; , 

;, 
-

"
',
 

-
, -

'! 
' 

:

0
 , 

L
! 

. 
I 

E
 , E

 
o
 

-
.

-
' 

%
 

I ' 
L

 
, 

II 
I, 

-
&

 
,"

',
-

,.,.,,
-

_
 

. 
; 

* 
r" " 

L
; i.!i' 

a
 

:_
' 

', ,; ." 
r 

I
 
.I' 

, 
,r 

. I 
I 

i 
, -. -

,. 
&

 
j L

-0
 

, 
,:' I 	

-
I 

., .
j 

'r 
,; 

.( 
i 

, 
4( 

, ,!-,,' .,1
,4

 

, 
IL

 
-

, 
,, 

D
 

j 	
,. ' 

, 
-, 

-1 
4.,

, 
, 1

 
r 4

 
I 

L
 

. 
,* 

,l, 
, 	

. 
I 

j 
1
 .9 

, .
, 

, 
%

 , 
.

.
-

_-
-

) 
, ,

1 
"I 

6 	
, 

: 
, ., 

" , 
, ,- I 

" 
, , , 

*
-"",4

 , "W
V

 , 
42 

.	 
, 

-
, 

.,, 
* I*I 

1
.) , ., L

 
jc I: 

1;,,,,2,r-
,, 

, 
-,, ' , 	

! 
I 

J_ 
'L

 
-

r 
.-

o 
: 

" 
,!-

, 
: 

_ 
-

--
-

.
. 

I 
__ 

; 
, 

' "
, L

 
j 

LI 
-

" 1. 
E

 
L

O
 

I.C
 

jC
 0 

" 
a 

f 
", 

. 
, " ,( 

, 
,,, 

. 
!r 

- i, 
7,I 

R
I 

\, 
-

.,.,. 
I 

., , 
.: "

-
4 

-
1
-

I _,,; ,, 
-, '_

 
. 

I
 
', 

: 
, 

, 
, 

r 
, 

'. 
, , 

v 
cl, 

'i 
l 

.
0
 

I 
r 

, 
-1 I 

j. 
r' 

, , 
4
4
 

-L
 

L
;-

. 
,:. ,I 

, 
. 

"i" 
-

,M
.


I 
-

-
. 

j 
I 

j 
t! 

;7
0

 .,-
I 

. 
1
, 1

.1
9
 + 

Ij 
,I 

I 
r-,, , 

,I-, 
C

, ,, L
, , ;'I 

-
-:", 

j 
, 

L
 

, 
, 

.V
L

J3 o 
&

 .C c
p
jd

lliv
 

I 
' 

' 
r_

 
-

­
,,',,. 

_
, 

; 
, 

, .
, 

-
0
 

-M
 . 

'Y
 e

.i 
0
 

@
1
4
, 

0
 

a
 

. 
,r,,, 

' 
I 	

, 
. 

4
1
$
 

L' 
' 

, . 
o
l I.. 

.
..

, 
I 

, ,_
 

-.-
, , 

_
 

. , 
. 

jI"I . 
.I 

V
 

, 
, -

1
_
1
1
'_

_L
tj :'' . L' --,r 

, j 
I 

, 
. 

,_
 _ %

O
ko, 	

.. 
_ .L,-

L, X
 

, 
, 

X
 	

, 
j 

-
j 

,, 
I 

I 
'. 

: 
:1 

." .., 
, y 

: 
" -- _, 1! 

, 
_
1
4
,1

 
'_

'g
_ 

,_ 	
p 

-
. j 

, , 
., 

. 
-1-

I, ",-. Q
 , I., .. prx ? 

-
-, 

" 
_-%

-, 1! 
_
 

'.
, , 

: 
ir 

'o
 

I 
, . 

1, I I , 
-

-
:7, -

-
-I-

, 
- -

-
, 

­
,:i , , 

I 
, 

vi; 
v , 0-1 ol , v7- 1, , , -

&
 , 

, j It 
: " 

, , , 
-

, , 
. 

, 
-

r 
, , -

, 
.

. ., I 0 
E

 
'_ 

I 
. 

I, 
,, '\ , ,, 

, ,. L
,

-: ," ', '." 
\\


L
: 

-
' 

' 
. 

*0 
IV

 
3 	

, 
11, 

.I I 
I 

1. 
I 

-
__,,, 

_ I 'L
' ' < 

r, ,;_
q

 
*

', ."
_-_"
"

7
,' r_1 

, -
",.-

,, 
, 

,
11 

j: 
' L

 . ' 
. -11' 

;L
, 

; , 
0 

, W
,*

.-
Ij 

-
-

.
I Lj 

L
 

I 
' 

1 
. 

' 
, 

-
I 

, . 
j ", .C

I &
 

f 
,*j,j , , _ , " _ , ., " . M

 
, 

' , 
--

_
:,-

.,. 
, r, .\ 

' 
, 

'V
 

x 
-0 

'o 
,w

 , 
-0 

'V
 , 

__ 
. 

,.:
'r l. 

, , -,.,'LL -I 	
-

_,,, -,'-, 
, 

, " 
_, 

, 
0 	

, 
I 

. 
,I j 

, 
, L , I I 

I 
-

,Z
p 

'._. I 
I 

"" 
' 

-
-

-
r 

-
0 

-
, 

I 
j 

.
: 

_ 
I 

I 
_ ,n 

L ' _, 
-

; 
, , , . 

,,',-L, ,-, '? ,'! E
5

, 
" 

"-, --
' ,-

!"
" _,"

-;!",j -
,__,

,, 5;, , -, 
-

C
 

1, ., , --"1
_._]

!:b .
;,:, _ _, . 4 

1 , ,_. 
. 

,'!P
 "m

 
, 

, Z
1 

-
L

 . 6 
I 

11 ;,j",','
,E

 
a 

; 
I L

 
I 

, 
r 

. 
: 

I 
L

 
L-

7rL. 
0 

5 
1, 

.
- ' tj-

'., r 
,' 

.
". 

, 
I ,-1 

3
, , 

,L
, 

' , 
'ji, 4, 

, , " 
. 

, 
I 

, 
, 

: 	
, 

" " 
, 

, 
, 

. 
r, 

I 
, ." 

v
 

,,, 
" 

,, 
I -

, 
'. 

r , 
,, 

,; 
. 

"" 
' 

.1
,".t 

11I
, 

. 
a
l 'o 1,

_ .,', 
6
 

, 1
 

_
*.

3
 0

 
" 

* ; 
L

 
' 

I 
L

, 	
" 

. 
-

.L , 
, . 

;'4
:1

 
, 

,,-' v
;-,&

 , 1 , 
, q '! 

I 
,; 

-, 
. 

Lj 
L

 
, - I I 

. 
, 

_' 
I I , 

, 
. 

J
_
_
 

-
I ,-

, , . I , 
, !" L

'
', ,r 

I ' 
-

", ' A
L_ 

I ' ' 
.4

 
' r -,. 

' , 
'" " 

I I .
,. 

I _
, 

_ , , L1
1,;III 

, ,, _
 

1
 ', 

), 
.

; 
, 

j 
; 	

' 
! 
I I 

' 
' L

 , 
I . 

, 
I 

': 
.': 

, c 
c 

, ; 
-

'm
 , 

c 
.-

0
 

0
 

, 
L

 
, 

7
: 

-
:, 

. L
 

I 
, 

' 
1
 

. 
_
 , 

-
, , , I , 

.
,, 

P
 

" ' 
V

 
J
'I 

L
'-'-

.I-
j, 

-
, 

' 
' 

' 
! 

" 
7
 

"' i; ;j
,', "I"II, -Ir,, 

. 
_

 
_ _

 .0 
, V

 
' 

-	
,,F

 I 
"" 

, -
I 

L," , . 
W

 
L

 -. -
' .V

)-
, _r, " I _ I,: , 

, , , :.,_, 
L_j"I',-I'j'r .', 

,-.F, t-V
, 1 

.	 
_ E

 
L

 
' 

L
 

I, 
, _L

I I 
, ,-, , 

, , -, 
, , 

I " I 
_', 

?, ,n , ',I -
, 

, .,; . 
I 

, 
,I 

, 	
-

, 
,f . 

I II 
,, .-

f, , 1 
j' I 

--
, 

, 	
, I 

' 
, 

; 
' 

, 
z 

II 
b

 , 
'r 

_
,j,

, , 
, ,-,_

L
 

L: 
.

j 
, 

-
' r, 

-
. 

L
, I 

. 
, 

-
-

". , 
.

-
6
) 

' 
' l , 

_
.' 

:'" 
, 

1
 

" ' ' 
-

; 
-

,, 
:" , 

-
. 

I"
I, , 

1
, 

I-
,5

 
,-

, 
r : , ;' ' 

I 
.

( 
,,, 

7
' -"

_
_ ., , 

, , j 
j" ,., , : 

,_
_
_
_, 

, " jn
,%

 
, 

-
,: 

, 
L

 I 
j 

1
, 

.
-

_
r,,"

: ., 
. r, -1

 I 
4
 
I 

. 
L

 
.

, 
L

,Li, -, ,,, 
, -

.1
1 I

" 
,_

_
 , ,-

,_
 

-
,,, 

, 
, 

, * 
' 

' 
1
, %

 
:_

j-, , 
L

 , 
", 

, j 
, 

, 
, 

, 
" 

I 
j 

_
' 

d
_
 -

I , -
-

_
:; ' 

, 
! 

."., ,-
, 

.,;. 
. 

,, 
' 

,: 
-,"

."
L

 
, 

. 
' 

1
 _
 I 	

, 
-

4
 1

 , 
rr"-

-, 
-

%
" 

, 
'i " ' 

_
 

I--1
',." 

-L
 ' 

,, " 
, 

","_
;, r ' 

'L
 _

' j 
I 

,	 
_
 

_
 

I 
.-

_
 

_
 

""
, ,

, 
L' 

, 
-

, 
-_

 
, 

A
, 	

r 
I 

-
- .' 

,., 
L

. 
., 

L
 

..I 
' 

:_
 

-
, 

I 
'L

 L
 , 

, 
_" 

, ,, 3
 ,

, "
,' 

' 	
L

' 
r 

, 
, 

' , :I -*
jr

"
_
,_

j : L
," 

" 
-

, 
" 

L
 

_
 

', : 
, 

Ilii),
r ,,,"

,
, 

" 
:L

 
L

,' .' i: ,r:l',, 
, 

L, 
, 

L -
r 

I 
" 

.
. 

r 5
' 

, , -
Ir 

, 
", 

:' 
I 

,, 
I.'r, 

; 
., 

' 
_
 

, 
I' 

:j, " ' " . 
.-

, , , ,l', 
4
,; 

_
J

,-L
r.

j-
r 

I j , 
, 

L
.", 

, 
,-

" 
, 

I 	
.

, 
' "L

' 
' " 

­
.

_
 

r
, 

, 
_

j 
'-

, 
-

' 
.

,.-
; r 

_
 

-
-L

 
-

_
; 

, , L
" L

 
' 

I 
I 

r 
1
-:I 

! 
: 

, 
,j 

_
 

1
1
 

.. 
_
 , 

; 
, 

: 
I -

, 
, 

-, 
,, , 

' 
, :j ' 

r 
-

,-, 
., 1

1
 

-
, , 

-1
-1I_

jI . 
IT

 
P

 
l :5

 _ 
K

 
-

.
, 

" 	
L

, 
'. 

, 
, . 

.
, 

2
, 

: 
.

, , 
LI .. " _

_
 

r' " 
' , 

:a
 

,
1
, 

_
 t%

 
," 

-_
 , "L

j 
I 

­
'7

 
' 

", -
' 

-
' 

Z
 

X
 

,,, 
_
. 

j

.

_
V

 
-

rJ
 

' X
 

. 
, ,, 

,,:,.1
, ;_

 
.! . 

, 
" , 

-" 
; 

I 
L , 

I -
,L

, . 
I 

I 
i 

II -
L

 * 
-

I 1
 _

,. 
, ' 

_
 , , , 

,. 
", 

_
' : , 

. L
" 

" ,-, , , 
, 

,L
', ,_

_
 _

 -
1
:_

1
 

. e
. -

L
, 

, 
;,, -

-
-

1
 

'. ' 
I ' 

1,4
t', 

-1
'. 

' 
_
 

r 
_
 

, 
I1

, ,.,.. IY
_
 


_
 

.
j, 

, 
;' 

". 
L

 
L

' 
r, .

I , 
:, 

1
 .. 

-
' 

"., 
4
L , 

, ., , L.
j L

,L
.r. '' j 

, I 
I 

, 
., I 

I 
, 

_
L

,
 
-

L
 

,_1
,

17 ' ' 
L

 ' 
' .'' 

V
 -

L
 .

-
, 

-i 
j :., 

. 
.

" 
: 

r -	
,_

 
'i "

':, , , _
 

._
-r' 

, 
"

If 
, 

,:I r 
-	

'.: 
_
. I 

I , 
_
 

,, r _
 

--: , <
 

. 
.-, 

I , I _
 , 

, , ,, " . 
, , L

',:_
 

. 
": II 

-1
1

j 
1
1-

I , 
, 

.-I 
,. ,. 

, , .. 
, 

' 
-', ,_ , 

" _
'L

 : 
:.' 

, , ,-
',, 

; 
4
' 

, 
L

 ' 
O

 
. 

I 
-

.
" 

,; 
' L

 
, 

, L
_
L_

' .', ' 
, 

,, 
:,-,J

t
-, -, ,i ' ,, -

, , 
',L,; --

, 
, -

'-
j 

,-,4
, 

_
v
 

-., 
:,. 

."
, T

Z
 

, 
, 

.
,, -. 

_
, 

. L
 I 

I I -
I ' _

 
" ' 

,, ' , 
:1

 , : 
,.L

 
L

 
L

 
.7

 
i 

I I 
_
r, 

, 
_

, 
" 

L
 

-
-I 

'_
 

, 
'-

,_
", 

, , 
r, 

", 
_
1" 

, 4
x
 

, ,
-

1
: 	

--
. 

,,,, ,
,,_

,
IC

 	
,

, 
, 

,, L
, 

., 
" 

-
' 

I 
" 

, ' -jr, 
" 

Ij 
, 	

"L
 

I 
-

I 
L

 , 
" 

-
I 

-
' L

 
, 

, " 
_
 
L

 
I 

I
4­

j 	
_

_
_
 

4
 , 

, 
, 

, 
,, 

, 

r 

, 
-

: 
." 

. 
-

, 
, 

."
, 

_
. 

"
I , W

 
ri I" 

e 
-, 

," 
," 

,, 
, ,,

. 
I 

, 
"

I -%
 

-
, 

,1
1L

; 
' I I 

, 
-,, 

,': , , 
-

."
, ,,"

,,,-
'j 

, 
,-, 

1
1
, 



ANNEX H
 

PID APPROVAL CABLE
 



M. S j5 L. 4? h i0w 

~~C~~1'ON~ ?O IIDI~ O 

C'" cC 2 I 911, T 

A!I.LA C 

f~f~iTAiVSj~OC? I T-i+ It!1~jTC:, GAJ~ 0 

'IT,~1,l iN iAL 1 N S0O rLr G2I0 -A Li ot!jT 
~~.- IUJ~AND ~IsoN i U:OhZ Al'DO 1Rdc~

T11NDYANG- IIET~DIG J01qD ,~ISj1oN DFSI 1 

I~di -AI.F~T ch0.A a"IAC~~t YDRS
PP N I D~i~ISTdTh, 10SAa .P 1J C MP T 1 ANd. 


u XSTBLi NG
IOUS QQ~CR~II .011 AI E, PB 

I I JCT .P,: I;GENIIf;EICEISOFP SR UiPS 
Mb0T~ ~ ~ x S' D! I AND I~M 

KISSp lIh1IO E I 

US,15 SUEStiR MUTD 
COSTTA I :i:.YAN , NT"': CON " ic ACCORDANC 

2IJM 05 I C 9N APSE ''IDUOIN r 
TAG DATA SIIT
 

LSA;L. ' I DE PR D NCLTUIDES i1'4TAT1
51iI GN:A OJ 

R~~S~bEr1C1ST POLICY"~VC 
01 - IFhME NTAL FNSMI0ARES N.i 5 S.6 D 

h~~l.SPHC7- ALOAI 

1SI c ADIT OE TiLP.. MrJT.I- NT1 N O IFIC , 

TOT0E- iS I',4A~CISTRUCTJi'SGNO;P~ %V~A~wmWi'UdfK 



L:P Iii1L1~,UFSAi4., ?,C~j) Q~1?g
rip:ciCi Jlj, I ST I TTAE~EiC

C 

5Ui ItiJ I C M~LSIR ,A 

:UPE~!T ~ S~S' 'k #I~ 'Vl I_ LS1jV! 4,N1 

~~rc t.SI, "S L~ 14 3! US,' 

'1P.; I.ID/ 1!EN SO 1~1 NV1;PCLGV V;1 'S:Tj"-, ACS1 OI'd SETS AS 
5iI i, l c A1-" . C'YCE ov'A.j frf4QN~ 

vSUI/T Th JOI NGp ,~CILL0, F Ll S :DCN 49GjJA T IS_ 

-1~r 7TA 1EO CjD/4L-, ,FIL ClV l Bil S ItL 4 

CLI~mJ VITkl; DAERI.AiLC11 1 ON LK~ OFAA''I 

1i kCO JSI~ T,KI F 
4 ~ ~ .,1 111T STLIcDAP~-'d SDSt~I'A Ii7ICAR& si 

L'O'GS I:.1C N ?CDI NOR 

~c.~i~bU O .SS: 'A ~ -

ItIJ 4Q, 

- 1.G-%:S r 0T f/I~ VUTbISCC-N GEORAEI S 

1;~I1L0~f,S N K. GE-.IMP~~U~~ TO. C1,iARL SF, 
'~~~~~~ '0;IA ,I~TI~5,1NDD 'TO,tE-ELS
ND~C 
I kLiC TfIL~~I hTA I, G TO1SiS T 

iJTED C .D.*1C1tf fl DE c-S is 
OI SkJFPAOP 1'A. 

: Gol R I 
ALTnOU_ ~&RD~~T tF,,~1S 4N~~tUfO,, 


RCL
4 1DcTIOC 1I SjOID INCO, T . T ,iGFH: qO;TI A1 PIT 
C G-F5 Mk~ ,0_,I O . 

AT oN)C~I2iEi N 3G0 Rk 

-~ -r~ UL~SI TA~11?/ 

i4 I- ANo 



-N1lgmp0r I OR*3
V IONAD021ISION4 tiZ 1
 
K5M iLRN ItZnI Will33 NAL NOHORCC If~Iu*rN"
 

IiCA N,tik L V,,VRA n gkECTl0N1 

T1.0S~~LJLGTO'I'T I 1, PLRST0OD 2B tT ","BDGFT 

CFTiI Ok~iZ~SI AL&T ~2LU11U~C ~ N ......11!iu;-VZR 11? N OJ~r PATI ~iI~cL~ 
ESTAI$~ N~ SYISTP oiNui Ca SJ 0 


LU1ALC'RNCi "'A tY S.! U
QI D P PlI-fL MQR11 (CP L 

LIJ ION, Thny~ Rf QUt1EtsMA)~~~~~~~~~~~~ G0.kCNI4LPM NPICFA1-TSIITOE 

Li CLT~- GN~3~iC GoNIRATICN 

AIT K P. IN5 -N1 IO. V . L662. cUF APNCT T IN L,OCPAL 

1?~i iS fiiD ILjtf.~ EFT. TFMIiP'CTS'STis~o ~FD 

I.I ) ILJT 1 0v J1, ~D T Si S FOU 7 P THER 

- r'AATOS','7DTS'10C!,' 'CU S ONPT NL C ONANDC L 
I 0'JLl"V, ION 


~I~1~L~G/ SOLDC~I I T-IEE TO
 
Q P.Ni CY uctIG 5NG.N~T 1 4DT~S 

AN TEIO 

~UG TLJ~IV7oT1
 

LOOLSI iv u~C~Ri~I CONuIN OC CM O5TITASG 
AN PP. AS 111TBDI C UErb,',I0 - F DT ._IONb 


1~~IE~TOR~G S~~D P FOT
STS-1,1T5UPO. EIN 

POAI±Li NIN1N,A14 DL "YI ISJGATION Ic"'yt :-

LLzwil0Cl Q SIIE - 'FDI SU T.11'5/e!
 



ANNEX 1
 

PROJECT CHECKLIST 



ANNEX I 

5C(2) PROJECT CHECKLIS7
 

Listed below are statutory criterla
 
applU able to projects. hils sect ion Is 

divided into two parts. Part A. Includet. 
criteria applicable to all projecth. Part B. 
applies to projects funded from specifir 
sources oily: B(l) applies to all project, 
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: 	 IS COUNTRY CHECKLIST (a) Prepared by AID/W vearl%. 
UP TO DAME? HAS 
STANDARD ITEM (b) Yes 

CHECKLIST BEEN 
REVIEWED FOR THIS
 
PROJECT?
 

A. GENERAL CRITERIA FOR PROJECT
 

1. 	 FY 1988 Continuing Resolutior, Sec.
 

523; FAA Sec. 634A.
 

If money is sought to obligated for Congressional notification sur­
an activity not previously justified mitted August a0,19
 
to Congress, or for an amount in
 

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

2. 	 FAA Sec. 611(a)(1). Prior to (a) Yes
 

obligation in excess of 1500,000,
 
will there be (a) engineering, (b) Yes
 
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?
 

3. 	 FAA Sec. 611(a)(2). If legislative No legislation action is required
 

action is required within recipient to validate ProAg.
 

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?
 



4. 	F 611021 Y 1988 Continuing
Wosolution loc. 501. if project in 

for water or water-related land
 
resource construction, have benefits
 
and costs been computed to the
 

extent practicable. In accordance 
with the principles, standards, and 
procedures established pursuant to 
the Water Resources Planning Act (42 
U.S.C. 1962, et seq.)? (See A.I.D.
 
Handbook 3 for guidelines.)
 

5. 	 FAA Sec. 611(e). If project Is 

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 utiliz,
 
the project effectively?
 

6. 	 FAA Sec. 209. Is project 


susceptible to execution as part of
 
regional or maltilateral project?
 
if so, why is project not so
 
executed? Information and
 

conclusion whether assistance will
 
encourage regional development
 

programs.
 

7. 	 FAA Sec. 601(a). Information 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 unions, 

and savings and loan associations; 

(d) discourage monopolistic 

practices; (e) improve technical 

efficiency of industry, agriculture 

and commerce; and (f) strengthen 

free labor unions. 


Yes
 

Yes
 

Na
 

(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 system
 

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
 



8. 	 FAA Sec. 601(b). lnformstion and 

conclusions on how project wil] 

encourage U.S. private trade and 

investment abroad and encourage 

private U.S. participation in
 
foreign assistance program
 
(including use of private trade
 
channels and the services of U.S.
 
private enterprise).
 

9. 	 FAA Sec. 612(b), 636(h). Describe 

teps taken to assure that, to the 

maximum extent possible, the country 

is contributing local currencies to
 
meet the cost of contractual and
 
other services, and foreign
 

currencies owned by the U.S. are
 
utilized in lieu of dollars.
 

10. 	 FAA Sec. 612(d). Does the U.S. own 

excess foreign currency of the 

country and, if so, what
 
arrangements have been made for its
 
release?
 

11. 	 FY 1988 Continuing Resolution Sec. 
521. If assistance is for the 

production of any commodity for 

export, is the commodity likely to 

be in surplus on world markets at 

the time the resulting productive 

capacity becomes operative, and is
 
such assistance likely to cause
 
substantial injury to U.S. producers
 
of the same, similar or competing
 
commodity?
 

12. 	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.-imde
 
components) be used directly to
 
procure feasibility studies,
 

prefeasibility studies, or project
 
profiles of potential investment in,
 

or to assist the establishment of
 

Commodities wJJ1 be purchnsed from 
private US suppliers and LI-TA 
will be provided by T'rJv;,t' IU*. (.u­

tr ct or. 

The host country is contriutirI,'
 
25% of total estimated loca]
 
currency project costs.
 

US does not own exces foreri 

currency of ,:-rcI'o.
 

Although thc proj-t's :ativities 
should enhance tre caailt, , 
farmers to prcdue ricultura 
commodities, thE primorv purpose 0f 

this 	project is not t. producE
 
commodities for export.
 

No.
 

/ 



facilities specifically designed 
for, the manufacture for export to 
the United Itates or to third 
country mrkets in direct 
competition with U.S. exports, of
 
textiles, apparel, footwear,
 
handbagR, flat goods (such as
 
wallets or coin pursey worn on th,
 
person), work gloves or leather
 
wearing apparel?
 

13. 	 FAA Sec. 119(g)(4)-(6). Will the 

assistance (a) support training and 

education efforts which improve the 

capacity of recipient countries to 

prevent loss of biological
 
diversity; (b) be provided 9nder 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
 
animls inti such areas?
 

14. 	 FM.. 121(d). If a Sahel project, has 

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

15. 	 FY 1988 Continuing Resolution. If 

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 
sources other than the United States
 
Government?
 

(a)No
 
(b)No
 
(c) No
 
(d) No
 

N/A
 

N/A
 



16. 	 ?T Continulng Resolution Sec. 341. N/A 

1f assistance is being mde 
available to a PVO, has that 
organization provided upon timely
 
request any document, file, or
 
record necessary to the auditing
 
requirement of A.I.D., and Is the
 
FVO registered with A.I.D. ?
 

17. 	 FY 1988 Continuing Resolution Sec. N/A
 

514. If funds are being obligated
 
under an appropriati n account to
 
which they were not appropriated,
 
has prior approval of the
 
Appropriations Committees of
 
Congress been obtained?
 

18. 	 FY Continuing Resolution Sec. 515. N/A 

If deob/reob authority is sought to 
be exercised in the provision of 
assistance, 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?
 

19. 	 State Authorization Sec. 139 (as N/A
 

interpreted by conference report).
 
Has confirmtion 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 CRITERIA FOR PROJECT
 

1. 	 Development Assistance Project
 

Criteria
 

a. 	 FY 1988 Continuing Resolution
 
Sec. 552 (as interpreted by
 
conference report). If
 



assistance Is for agricultural 

devolopmnt activities 

(specifically, any testing or
 
brooding feasibility study,
 
variety Improvement or
 
Introduction, consultancy,
 
publication, conference, or
 
training), are such activitle 
(a) specifically and
 
principally 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 comodity 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?
 

b. 	FAA Sec. 102(b), 111, 113, 

281(a). DesLribe extent 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 

a sustained basis, using the 

appropriate U.S. institutions; 

(b)help develop cooperatives, 

especially by technical
 
assistance, to assist rural and 

urban poor to help themelves 

toward a better life, and 

otherwise encourage democratic 


(a)N/A
 
(b)N/A
 

(a)An objective of the prcject is
 
to construct supplemental irrigation
 
systems in the semi-arid 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 tnhance
 
agricultural production capability
 
of small farmers and their ability
 
to produce food for domestic
 
consumption.
 

(d) Project activities are not direct( 
specifically at women but enhanced 
income of rural families should have 
residual benefits to the status of 
women.
 



private and local governmntal 
Institutions (c)support the
 
self-help efforts of developing 
countrIss; (d)promote the
 
participation of women In,the
 
national economies of
 
developing countries and the 

improvement of women's status, 

(e)utilize and encourage 
regional cooperation by 
developing countries. 

c. 	 FAA Sec. 103, 103A, 104, 105, 

106, 120-21. Does the project
 
fit the criteria for the source
 
of funds (functional account)
 
being used?
 

d. 	 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
 
farm, small businesses, and
 
small incomes of the poor)? 

e. 	 FAA Sec. 110, 124(d). Will the 

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

FAA Sec. 128(b). IIf the

f. 


activity attempts to increase
 
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 ultimate
 
beneficiaries are the poor 
majority?
 

(e)Project activities will h;ov" 
no obvious effect on region:il 
cooperation. 

N/A 

Yes
 

Yes
 

Yes 



S. FAA Sec. 281(b). Describe 
Want to Vhich program 

See Project Paper
Section II 

recognizes the particular 
needs, desires, and capacities 
of the people of the country; 
utilizes 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. 

h. FY 1988 Continuing Resolution No 
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 Nc 
to pa. for the performance of 
involintary 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 No 
to pay for any biomedical 
research which relates, in 
whole or in part, to methods 
of, or the performance of, 
abortions or involuntary 
sterilization as a means of 
family planning? 

I. FY 1988 Continuing Resolution. No 
Is the assistance being made 
available to any organization 
or program which has been 
determined to support or 
participate in the management 
of a program of coercive 
abortion or involuntary 
sterilization? 



If assistance Is from the N/A 
pepulation functiml account, 
are any of the funds to be made 
available to voluntary family 
planniaS projects which do not 
offer, either directly or 
through referral to or 
information abosit access to, a 
broad range of family planning 
methods and services? 

J. FAA Sec. 601(e). Will the Yes 

project utilite competitive 
selection procedures for the 
awarding of contracts, except 
where applicable procurement 
rules allow otherwise? 

k. FY 1988 Continuing Resolution. None 
What portion of the funds will 
be available only for 
activities of economically and 
socially disadvantaged 
enterprises, historically black 
colleges and universities, 
colleges and universities 
having a 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)? 

1. FAA Sec. 118(c). DoeL the Yes 
assistance comply with the 
environmental procedures s~t 
forth in A.I.D. Regulation 16? 
Does the assistance place a N/A 
high priority on conservation 
and sustainable management of 
tropical forests? 
Specifically, does the 
assistance, to the fullest 
extent feasible: (a) stress the 



importance of conserving and 

sustainably muaging forest 
resources; (b) support 

activities which offer
 
ealoyint and ncome
 
alternatives to those who
 
otherwise would cause
 
destruction and lose of 
forests, and help countries 
identify and implement 
alternatives to colonizing 
forested areas; (c) support 
training program, educational 
efforts, and the establishment 
or strengthening of 
institutions to improve forest 
mnagement; (d) 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
 
zropical forests and identify
 

alternatives which will prevent
 
forest destructio, loss, or
 
degradation; (i) conserve 

biological diversity in forest
 
areas by supporting efforts to
 
identify, establish, and
 
mintain a representative
 
network of protected tropical
 
forest ecosystem on a 
worldwide basis, by making the
 

establishment of protected
 
areas a condition of support
 
for activities involving forest
 

(a) N/A
 

(b) NIA
 

(c) N/A
 

(d) NIA
 

(e) N/A
 

(f) N/A
 

(g) NIA
 

(h) N/A
 

(i) N/A
 



Clearance or dr&,stiom. and 
by helpilg to antify tropical 
forest eosystem and species
in need of protection and 
establish and mintain 
appropriate protected areas; 
(j) seek to increase the (j) N/A 
awareness of U.S. governaent 
agencies and other docors of. 
the Imediate and long-term 
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 N/A 
assistance will support a 
program or project 
significantly affecting 
tropical forests (including 
projects 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. 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 
environmentally sound unner 
and that the proposed activity 
will produce positive economic 
benefits and sustainable forest 
mnagement systems; or (b) 
actions which will 
significantly degrade national 
parks or similar protected 
areas which contain tropical 
forests, or introduce exotic 
plants or animals into such 
areas? 



0. loc. 118(€)(13), Wilassistane Do good for (a) (a) li, 

activities which would result (b) No 
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 extractive, 
industries) which pass through 
relatively undegraded forest 
lands; (c) the colonization of (c) No 
forest lands; or (d) the 
construction of dam or other (d) No 
water control structures which 
flood relatively undegraded 
forest lands, unless with 
respect to each such activity 
an environmental assessment 
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 manner 
which supports sustainable 
development? 

p. FY 1988 Continuing Resolution. N/A 
If assistance will come from 
the Sub-Saharan Africa DA 
account, is it (a) to be used 
to help the poor majority 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 
African, United States and 
other PVOs that have 



demonstrated effectiveness in
 
the promotion of local 
grasroots activities on behalf
 
of long-term delopment in 
Sub-Saharan Africa; (d) being 
used to help overcome 
shorter-term constraints to 
long-term development, to 
promote reform of sectoral
 
economic policies, to support
 
the critical sector priorities
 
of agricultural production and
 
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 
maintain and restore the 
natural 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-sustaining primary health 
care system that give priority 
to preventive care, to provide 
increased access to voluntary
 
family planning services, to 
improve basic literacy and 
mathematics especially to those 



outside the formi educational 
syates and to Improve primry 
education, and to develop 
ilcome-seneratIng opportunities for 
the unemployed and underemployed In 
urban and rural areas? 

2. Economic Support Fund Project 

Criteria 

a. FAA Sec. 531(a). Will this Yes 
assistance promote econoric and 
political stability? To the 
maximum extent feasible, is 
this assistance consistent with 

the policy directions, 
purposes, and program of part 
I of the FAA? 

b. FAA Sec. 531(c). Will No 
assistance under this chapter
be used for military, or 

paramilitary activities? 

c. ISDCA of 1985 Sec. 207. Will No 
ESF funds be used to finance 
the construct ion of, or the 

operation or mintenance 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 
Treaty 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 co=DditIeB N/A 
are to be granted so that sale 
proceeds will accrue to the 

recipient country, have Special 
Account (counterpart) 
arrangements been made? 



ANNEX J
 

STANDARD ITEM CHECKLIST
 



.JI1. 

*C(5) * STANDAIX D ITI @UMLIST 

Listed below are the itatu-tery items wbiab
 
Normally vii be fevered routinely in those 
previsions of an assietanee agreement dealing 
with its Implementation, ot eovered in the 
peionmtal imposisg limits On detrain uses I 

funds. 

these Items are arranged under the general 
headings of (A) Procurement, (a) Construction. 
and (C) Other Restrictions. 

A. ICRMT
 

1. FAA Sec. 602(a). Are there arrangements Yea; Solicitations for 
to permit U.S. small business to services knd commodities 
participate equitably in the furnishing required by the Project v'-­
of commodities and services financed? be advertised in the US i= 

accordance with AID regula­

2. 	 FAA Sec. 604 (a). Hill all procurement be tions. 
from the U.S. except as otherwise Yes; any required waivers 
determined by the President -or under will be obtained prior tc 

any non-US procurement.delegation from him? 

3. 	FAA Sec. 604(d). If the cooperating
 
country discriminates against marine
 
insurance companies authorized to do
 
business in the U.S., vill commodities be Yes
 
insured in the United States against
 
marine risk with such a company?
 

4. 	FAA Sec, 604(e): ISDCA of 1980 SC. No; agricultural como­
l0ia). If non-U.S. procurement of dities on products thereof 
agricultdral commodity or product thereof wll be procured under thIs 
is to be financed. Is there provision project. 
against such procurement when the 
domestic price of such eommodty is less 
than parity? (Exception where comodity 
financed could not reasonatly be procured 
in U.S.) 

S. 	 PAR Sec. 6041e). Will construction or U.S. and Morocco are 
engineering services be procured from authorized geographic 
firms of advanced developing coauntris sources for the Project. 
which are otbervise elig ible under Code 
941 and which have attained a Competitive
 
capability In international markets in
 
one of those areas? (Exception for those
 



countries which reseive direct economic
 
assistance under the FAA and permit
 
United States firms to sompet for
 
construction or engineering services
 
financed from assistance programs of
 
those countries.)
 

6. 	FAA see, iu. Is the shipping excluded
 
. on compliance with the requirement in
 
section 901(b) of the Merchant Marine Act
 
of 1936, as amended, that at least
 
50 percent of the gross tonnage of
 
commodities (computed separately for dry No
 
bulk carriers, dry cargo liners, and
 
tankers) financed shall be transported on
 
privately owned U.S. flag commercial
 
vessels to the extent such vessels are
 
available at fair 4nd reasonable rates?
 

7. 	FAA 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?
 

8. 	International Air Transportation Fair
 
Competitive Practices Act. 1974. If 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?
 

9. FY 
If 

1988 Continuing Resolution Sec. 504. 
the U.S. Government is a party to a 

Such language will be 
included in AID direct 

contract for procurement, does the contracts under the 
contract contain a provision authorizing
termination of such contract for the 

Project. 

convenience of the United States? 

10. 	FY 1988 Continuing Resolution Sec. 524.
 
If assistance is for consulting service
 
through procurement contract pursuant to
 
5 U.S.C. 3109, are contract expenditures Yes
 
a matter of public record and available
 
for public inspection (unless otherwise
 
provided by law or Executive order)?
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13 JUIL... 

MONSIEUR LE DIRECTEUR DE L' U S A 1 1) 
137, AVENUE ALLAL BEN ABDELLAH 
B.P. 	120 

R A L A I 

.-- i ION 

DUE DATE),LZ-/ .. 
INFO; 0 2­

0 B J E T / 	 Contribution de I'USAID au Programmje des 
Barrages Collinai res. 

P E F E R / 	 Votre lettre du 8 Juin 198F. 

Monsieur le 	Directeur, 

Par votre lettre citde en rdfdrence,
 
vous avez bien voulu me faire part de Ia propo­
sition de contribuer au financement du program­
me des barrages collinaires actuellement mis er 
oeuvre par le Gouvernement du Maroc. Vous m'av, z 
inform6 dgalement du souhait de I'USAID de d6finir 
les modalitds et les conditions de loctroi de cette 
aide dans un accord qui serait & signer par les gou­
vernements de nos deux pays avant La fin du mois 
d'AoOt 1988i 

En rdponse, 	j'ai L'honneur de vous faire
 
part de 1'avis favorable de La partie marocaine 
quant & La mise au point d'un accord de don difinis­
sant la contribution de I'USAID au programme des bar­
rages collinaires. A cet effet, et ce dans le but 
d'accdlirer la procidure de priparation du projet 
d'accord, une reunion interministirielle s'est te­
nue & mon dipartement Ie 13/6/1988 & l'issue de la­
quelle il a dti ddcidE que Ia coopdration dans ce 
domaine, entre votre Institution et le Gouvernement 
marocain se fera de de Ia mani~re suivante 

/...
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- I.e Minlst&re des Affa rc'. Econoiniqu',. 

auprUs du Premier Ministre assurera laspecl admi­
nIstraIiI du projet et coordonnera les n~gociation 
avec la partie am~ricalne.
 

- Le Ministkre de I.*lnt rieur et de I' ntifc 
mation (Direction'de la Promotion Nationale) su­
pervisera un comiti technique interministdriel cor:,-­
posi des reprisentants des Ministires de l'Int6­
rieur, de l'Equipement et de I'Agriculture, Le tr,­
vail d'exploration et dtudes techniques qu'effec­
tuera la mission d'experts amdricains au Maroc seri. 
coordonni et encadrd par la Direction de la Promo­
tion Nationale. Cette derni6re centralisera les in­
formations techniques & soumettre & la mission d'ex­
perts pour les besoins de son itude;
 

- Le Ministire des Finances cor.acrera 
la contrepartie en dirhams de l'aide reque er dol­
lars, aux projets des barrages collinaire.- s~lec­
tionn~s pour Etre finances par le don de I'USAID. 

En vous remerciant de votre prdcieuse
 
collaboration, je vous prie d'agr~er, Monsieur le
 
Directeur, l'expression de mes sentiments les
 
meilleurs.
 

Le Minisl-c Tr16cu6
 
aupr~s du F.-" - ' inistre
 

Aharg6 d" .w . miques
 

% Sign6, Moulay Zino ZAHIDI 

r 
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lection 611 (e)Certification
 

Morocco Supplementary Irrigation Project (608-0197)
 

This project will develop and ifistitutionalize within the Governmeprt

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 agrickt~ural production and farm incomes in 
the poorer semi-arid region of the country by financing the development
 
of approximately 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 Program, the entities responsible for its
 
implementation, i.e.. the Ministries of Interior, Public Works and
 
Agriculture, have demonstrated 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 prograr..
 
that the small dams and irrigation systems constructed under the Progra.
 
are effectively maintained and utilized. The new USAID-funded componen
 
of this program will further strengthen the Government of Morocco's
 
existing human technical resources and institutional capability to carry
 
out this Program which, to date, has been appropriately funded and
 
staffed on a 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 Delegation of Authority No. 654, having taken into account
 
among other factors, the uses which have been made of projects or
 
programs in Morocco previously fibanced or assisted by the United States;
 
and the comnitment of the lovernment of Morocco 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 effecvely utilize and maintain the capital assistance
 
activity to be carried out under this project.
 

Charles Johnsi
 
Director, USAID/Korocco
 

Date: August 19, 1988
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