JAPAN INTERNATIONAL COOPERATION AGENCY
THE GOVERNMENT OF THE KINGDOM OF MOROCCO

FEASIBILITY STUDY

ON WATER RESOURCES DEVELOPMENT
IN RURAL AREA

INTHE KINGDOM OF MOROCCO

FINAL REPORT

VOLUME |
EXECUTIVE SUMMARY

AUGUST, 2001

JOINT VENTURE OF
NIPPON KOEI CO., LTD. AND
NIPPON GIKEN INC.



LIST OF FINAL REPORT VOLUMES
Volumel: Executive Summary

Volumell: Main Report

Volumelll: Supporting Report (1) Basic Study

Supporting Report I:
Supporting Report 11:
Supporting Report 111:
Supporting Report 1V:
Supporting Report V:
Supporting Report VI:
Supporting Report VII:
Supporting Report VIII:

Geol ogy

Hydrology and Flood Mitigation
Socio-economy

Environmental Assessment

Soils, Agriculture and Irrigation
Existing Water Resources Devel opment
Development Scale of the Projects
Project Evaluation and Prioritization

VolumelV: Supporting Report (2.A) Feasibility Study

Supporting Report I X:
Supporting Report X:
Supporting Report XI:
Supporting Report XII:
Supporting Report XII1:

Aero-Photo and Ground Survey
Geology and Construction Material
Hydro-meteorol ogy and Hydro-geol ogy
Socio-economy

Soils, Agriculture and Irrigation

VolumeV:  Supporting Report (2.B) Feasibility Study

Supporting Report XIV:
Supporting Report XV:

Supporting Report XVI:

Supporting Report XVI1:
Supporting Report XVI11:
Supporting Report XIX:

Water Supply and Electrification

Determination of the Project Scale and Ground
Water Recharging

Natural and Social Environment and
Resettlement Plan

Preliminary Design and Cost Estimates
Economic and Financial Evaluation
I mplementation Program

VolumeVI: Drawingsfor Feashbility Study

VolumeVIl: Data Book
Data Book AR:
Data Book GC:
Data Book HY:
Data Book SO:
Data Book NE:
Data Book SE:
Data Book EA:

Aero-Photo and Ground Survey
Geology and Congtruction Materials
Hydrology

Soil Survey

Natural Environment

Social Environment

Economic Analysis

2000. The exchangerateis:

The cost estimate is based on the price level and exchange rate of April

US$ 1.0 = Moroccan Dirham (DH) 10.68 and
Japanese Yen 100.0 = Moroccan Dirham (DH) 9.90




PREFACE

In response to a request from the Government of the Kingdom of Morocco, the
Government of Japan decided to conduct the Feasbility Sudy on Water Resources
Development in Rural Areain the Kingdom of Morocco and entrusted the study to the Japan
International Cooperation Agency (JICA).

JCA selected and dispatched a study team headed by Mr. M. Kawashima of
NIPPON KOEI Co., LTD (and consists of NIPPON KOEI Co., LTD. and NIPPON GIKEN
INC.) to the Kingdom of Morocco, three times between December 1999 and August 2001. In
addition, J CA set up an advisory committee headed by Mr. Hayao Adachi, Senior Advisor of
JCA between December 1999 and August 2001 (and by Dr. Akira Niwa, Senior Advisor of
JCA between April 2001.and July 2001), which examined the study from specialist and
technical points of view.

The team held discussions with the officials concerned of the Government of the
Kingdom of Morocco and conducted field surveys at the study areas. Upon returning to Japan,
the team conducted further studies and prepared thisfinal report.

| hope that this report will contribute to the promotion of this project and to the
enhancement of friendly relationship between our two countries.

Finally, | wish to express my sincere appreciation to the officials concerned of the
Government of the Kingdom of Morocco for their close cooperation extended to the Study.

August 2001

Kunihiko Saito
President
Japan International Cooperation Agency



Mr.  Kunihiko Saito
President, Japan International Cooperation Agency
Tokyo, Japan

LETTER OF TRANSMITTAL

It is with great pleasure that we submit to you the Final Report of the “ Feasibility
Sudy on Water Resources Development in Rural Area in the Kingdom of Morocco”.

The Study has been made to formulate the water resources development plans for the
25 medium-scale dam projects proposed by the Ministry of Equipment (MOE) and select the
4 priority projects (Phase | Basic Study), and to conduct a feasibility study of the 4 priority
projects based on the water resources development plans (Phase |1 Feasibility Study).

The Report consists of Part | and Part [I.  Part | presents the results of the Basic
Study and Part 11 incorporates the results of the Feasibility Study.

We hope that this report will be helpful for water resources development in rural
areas in the Kingdom of Morocco.

We wish to express our deep appreciation and gratitude to the personnel concerned
of your Agency, JJCA Morocco Office, the Embassy of Japan in Morocco, MOE and the other
authorities concerned of the Government of the Kingdom of Morocco for the courtesies and
cooperation extended to us during our Study.

Very truly yours,
August 2001

Motoyoshi Kawashima

Team Leader for the Feasibility Sudy

on Water Resources Development in Rural Area
in the Kingdom of Morocco
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1.1.1

1.1.2

OUTLINESOF THE STUDY

PART | BASIC STUDY
Objectives of the Sudy

Background of the Study

Water resources in Morocco have been developed by means of dam/reservoir
projects and the total storage capacity has reached above 14 billion m®. In fact,
these projects could have achieved a certain success in such areas where
implementation has been completed. However, the rural areas have experience
water shortages from time to time even in the rainy season due to severe droughts.

In order to improve the rural household economy and to establish sustainable water
sources and dstable irrigated farming, the Government has concentrated on
identifying the dam sites, doing the hydro-geological investigations and doing the
design for the dam development projects since the 1980’'s. However, the following
issues have not been investigated or studied yet:

(1) Comprehensive water resources development plan such as irrigation and
domestic water development plans in the downstream areas of the proposed
dam sites;

(2) Natural and social environmental assessment study; and

(3) Project evaluation in technical, financial and social-environmental aspects.

Scope of Work

To cope with the above, the objectives of the Sudy, which consists of two phases,
Phase | and Phase I, are:

(1) To formulate the water resources development plans for the medium-scale
dam projects (as to the definition, refer to clause 5.2 of Main Report of this
Sudy) proposed by the Ministry of Equipment (MOE) and select the priority
projects by the end of July 2000 (Phase |, Basic Study);

(2) To conduct afeasbility study of the priority projects which are identified and
agreed upon by the two sides of MOE and JCA Study Team based on the
water resources development plans by the middle of July 2001 (Phase II,
Feasibility Sudy); and

(3) To transfer technology to the counterpart personnel in the course of the Study.



1.3.1

Basic Development Strategy

The national development plan for medium-scale dam development was
established in 1994 by MOE under the program for small-scale dam development.

Directorate General of Hydraulics (DGH) nominated 53 sitesfor dam development,
which shares approximately 15% of the incremental water demand up to 2020 as
the basic policy of the Government. Out of these, 25high priority sites were short
listed for the Sudy under the JCA technical assistance in accordance with the
Scope of Work agreed upon between JICA and MOE.

Implementation of the proposed 25 medium-scale dams plays an important role in
the development of domestic water, agriculture, control of flood and sedimentation,
and recharging of ground water in the rural areas. Taking irrigation lands alone for
instance, implementation of these damswill create approximately 34,000 ha, which
share 19% of the potential small and medium-scale (PMH) and 29% of the Five
Year PMH development plan (2000-2004).

Basic Sudy on the M edium-Scale Dam Development

Evaluation of the Projects

The 25 dam projectswere appraised on the basis of evaluation factors consisting of :
(1) social aspects, (2) technical feasbility, (3) natural environmental impact, (4)
social environmental impact and (5) economic viability.

The social aspects of the project were evaluated in view of (1) project function and
its conformity with basic development strategy, (2) status in the government
development program, (3) urgency for project implementation, and (4) effects on
stabilization of social condition, etc.

The techinical feagbility of the type and height of dams proposed by DGH were
examined considering, the topographic and geological conditions of the dam sites,
and materials available in the surrounding areas, as well as the geological
conditions of the reservoir, magnitude of floods and type of spillway.

Likewise, technical feasibility isevaluated for irrigation development plansin view
of the location of the beneficiary area, water distribution method, topography and
soil conditions etc.

Natural environmental impact was evaluated on the basis of the JCA guidelines.
The level of negative impacts on natural environment for each proposed dam site
was classfied into ranks. From a natural environmental point of view, no dam sites
could be found that would immediately need to have implementation postponed.
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Likewise, social environmental impact was evaluated on the basis of the guidelines.
The level of negative impacts on natural environment for each proposed dam site
was classfied into ranks. Three dam sites were found to have critical negative
social impact and accordingly must seek for other development programs must be
sought for those areas.

Selection of the Projects

As a result of the comprehensive evaluation of the respective factors, the four
projects of: 1) No.5 N’ Fifikh (up-stream dam site), 2) No.9 Taskourt, 3) No.10
Timkit, and 4) No.17 Azghar were selected for the feasbility study that will be
carried out in Phase Il of this Sudy. These four projects are the most promising
projects among the proposed 25 projects as they are attractive socially, technically
and economically, without significant negative impact on natural and social
environment.
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PART Il FEASIBILITY STUDY
Development Plans

Alter native Sudiesfor Irrigation Scheme of Each Project

In order to examine theirrigation extent and economic feasibility of the respective
projects, alternative studies were conducted for the following cases.

No.5 N’ Fifikh Upstream

Four cases of the alternative study were carried out in the area. They consist of 1)
gravity irrigation for the cropping pattern proposed by the JCA Sudy Team
(NU1), 2) gravity irrigation for the existing cropping pattern (NU2), 3) gravity
irrigation for the cropping pattern proposed by the DPA Ben Simane (NU3), 4)
mechanical irrigation for the cropping pattern proposed 1) above (NU4), and 5)
gravity irrigation for the cropping pattern of 1) at the highland areas located in the
left bank of the N’ Fifikh river (about 100m high) (NU5).

No. 9 Taskourt

Two alternative studies were conducted in the area. They consist of 1) gravity
irrigation for the cropping pattern proposed by the JICA Sudy Team through the
dam with a capacity of 34 Mm® (TA1), and 2) mechanical irrigation for the
cropping pattern and through the same dam capacity proposed 1) above (TA2). In
addition, two cases with a dam capacity of 24 Mm?®, consisting of 3) gravity
irrigation for the cropping pattern proposed 1) above (TA3), and 4) mechanical
irrigation for the cropping pattern proposed 1) above (TA4).

No0.10 Timkit

Two alternative studies were conducted in the area. They consist of 1) gravity
irrigation by means of surface water from the Timkit dam and subsurface water
recharged with floods through pump wells except the Ifegh area which isirrigated
by surface water (Tl1), and 2) gravity irrigation by means of subsurface water
recharged with floods through pump wells except the Ifegh area which is irrigated
by surface water (T12). In case of both alternatives, cropping patterns were
proposed by the JICA Study Team.
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11.1.3

No.17 Azghar

Gravity irrigation for the cropping pattern proposed by the JCA Study Team that
seemsto be most appropriate in view of farming practices (AZ1).

Agricultural Water Users Association (AUEA)

The government authorities are proceeding to the development of fully modernized
equipment facilitiesincluding dam/reservoir for the utilization of agricultural water.
In thisregard, it is necessary to re-organize the existing AUEA for the projects of
No0.9 Taskourt and No.10 Timkit and to newly establish AUEA for the projects of
No.5 N’fifikh and No.17 Azghar in accordance with Law n° 02-84.

Deter mination of the Project Scale
No. 5 N’ Fifikh

According to economic evaluation, Alternative NU3 brings the highest economic
internal rate of return, accordingly it is suggested as the definitive plan. With
cropping pattern that enhances vegetable cultivation, net irrigation area is
calculated at 590 ha, and annual average irrigable areais 645 ha. Development scale
of theirrigation facilitiesis set asthe same asthe Alternative NU1 of 1,000 ha.

No.9 Taskourt

According to economic evaluation, Alternative TA1 and TA3 bring the highest
economic internal rate of return. Considering the DGH’s policy to implement the
Taskourt dam as a medium-scale dam, and vantage to mitigate negative effect due
to inundation, Alternative TA3 issuggested asthe definitive plan. The net irrigation
area is calculated at 2,500 ha, and the annual average irrigable area is 2,713 ha.
Development scale of the irrigation facilitiesis set the same asthe Alternative TA1
of 4,500 ha.

No0.10 Timkit

According to economic evaluation, Alternative Tl 1 brings higher economic internal
rate of return, therefore it is suggested as the definitive plan. The net irrigation area
is calculated at 1,350 ha, and the annual average irrigable area is 1,690 ha.
Development scale of theirrigation facilities is set asthe same asthe Alternative
TI1 of 3,060 ha.
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No.17 Azghar

Development scale of the irrigation facility area is determined as 2,000 ha
According to economic evaluation, this project scale brings high economic viability
even if the negative impact on the existing Idriss 1er dam in downstream is also
considered. Therefore, this scale is suggested as the definitive plan.

Social Environment and Resettlement Plans

In all the proposed projects, social incomes are very limited by the existing
agricultural and breeding activities. These incomes are not viable enough for the
local people in the sites under the existing natural and social conditions.

According to the hearing survey, if proper compensation would be made, peoplein
the submerged areas would cooperate with recommended settlement plans.

Preliminary Design
No. 5 N'Fifikh

The dam site is located in the hilly area, 25 km southwest from Ben Simene. The
Site was selected at just the upstream side of the narrow valley on the Daliya River
where both abutments become closer. Many out-crops of quartzite, which is hard
rocks are observed at both abutments and they run acrossthe site with narrow width.
Principal features of the proposed dam are as follows:

Type of dam, Center-cored rock fill
Elevation of dam crest; EL 251.50 m
Elevation of dam foundation; EL 204.00 m
Dam height; 47.50m
Length of dam cregt; 325.00 m

Irrigation facilities area (up-stream) is 1,000 ha (net).
No. 9 Taskourt

The dam site islocated on the valley of the skirt of the High Atlas Mountains, about
70 km southwest from Marrakech. The site is selected on the Asif el Mehl River at
just downstream of the Taskourt village, where an efficient reservoir can be planned.
Principal features of the proposed dam are as follows:



Type of dam; Concrete gravity by RCC

Elevation of dam cregt; EL 1,000.50 m
Elevation of dam foundation; EL 927.00m
Dam height; 73.50 m
L ength of dam crest; 225.00 m

Irrigation facilities area is 4,500 ha (net).
No. 10 Timkit

The dam site is located on the Ifegh river in the mountain range 25 km northwest
from Tingjdad. The dam siteis selected in the downstream end of the series of gorge
with very steep dope in the left abutment and moderately steep dope in the right
abutment. Principal features of the proposed dam are asfollows:

Type of dam; Concrete gravity by RCC
Elevation of dam crest; EL 1,259.50 m
Elevation of dam foundation; EL 1,195.00 m
Dam height; 64.50 m
L ength of dam cre<t; 210.00 m

Irrigation facilities areais 3,060 ha (net).
No. 17 Azghar

The dam site is located on the Zloul river in the hilly area, 7 km east from Ribat Al
Khayre that is around 50 km eastward from Sefrou. A mountain range closes to the
upstream end of the irrigation service area. The valley in the mountain range caved
by the Zloul River is the dam ste. Principal features of the proposed dam are as
follows:

Type of dam; Center-cored rock fill
Elevation of dam crest; EL 859.50 m
Elevation of dam foundation; EL 817.00 m
Dam height; 4250 m
L ength of dam cregt; 325.00 m

Irrigation facilities areais 2,000 ha (net).



Project Cost

Project costs were estimated, including construction cost, resettlement cost,
engineering service cost, administration cost, physical contingency, price
contingency, and value added tax (April 2000 price level).

Project Cost Unit: Million DH
Cod Item N'Fifikh Taskourt Timkit Azghar  Totad
1. Construction cost 181.0 409.5 274.6 1858 1,050.9
1.1 Dam and appurtenant facilities 143.1 2754 162.3 1125 693.3
1.2 Irrigation facilities 36.5 1317 112.3 733 353.8
1.3 Water supply system 14 24 - - 38
2. Resettlement cost 33 285 6.4 51 433
3. Engineering service cost 12.7 28.7 19.2 130 73.6
4. Administration cost 9.2 219 140 95 54.6
5. Physical contingency 20.7 489 314 21.3 1223
Sub-total (1.- 5.) 226.9 5375 345.6 2347 11,3447
6. Price contingency 44.3 101.0 775 46.3 269.1
Sub-total (1.- 6.) 271.2 638.5 4231 2810 11,6138
7. Value added tax 38.9 91.6 60.8 404 231.7
Total (1.-7.) 310.1 730.1 483.9 3214 11,8455

Economic Evaluation

The economic analyses of the projects have been conducted for both the cases of
with and without the indirect benefit (economically induced benefit). The results
are summarized below (it should be noted that DGH studied the economic analysis
for the large-scale dams for both the cases of with and without the indirect benefit,

and the JICA Sudy followed the analysis procedures):
Results of Economic Analysis
Project EIRR B/C NPV (Unit: million DH)
(%) DR=8% DR=6% DR=8% DR=10% DR=12%
Without Indirect Benefit

N’ Fifikh 6.8 0.86 24.0 -26.6 -55.4 -72.1
Taskourt 8.1 1.02 146.9 6.5 -73.1 -119.3
Timkit 7.1 0.90 47.9 -27.6 -69.6 -93.3
Azghar i2.2 1.62 2420 1209 48.5 34
Overall Plan 8.5 1.07 394.6 58.8 -117.7 -210.3
With Indir ect Benefit
N’ Fifikh 10.0 1.17 87.4 323 -0.3 -20.4
Taskourt 11.4 1.31 2826 1303 40.8 -14.0
Timkit 10.4 1.21 140.2 56.6 7.8 -21.8
Azghar 16.6 1.97 317.8 188.7 110.4 60.5
Overall Plan 12.0 1.38 7098 3323 122.4 2.0

Note: DR means discount rate applied for cal culation of B/C and NPV.

Asaresult of the economic analyses with the indirect benefit, all the projects show
favarable economic efficiency with EIRR of more then 10%. The overall plan also
has a favorable result with EIRR of 12% and NPV of 332 million DH. The result
show that all the priority projects are economically feasible.

O-8
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1.6

1.6.1

Financial Analysis

For evaluation of the project feasbility from the financial aspect of farmers, typical
farm budget analyses are made classifying the farmers into three groups by size of
farming. The results are summarized below:

Capacity to Pay
. Scale of farming
Project Item Small Medium Lage
N'Fifikh 1) Average size of farmland (ha) 0.9 24 14.6
2) Capacity to pay (DH) 17,829 58,961 394,285
3) Average annual water charge (DH/household) 2,791 7,442 45,271
4) Ratio to the average capacity to pay 16% 13% 11%
Taskourt 1) Average size of farmland (ha) 0.8 2.6 11.3
2) Capacity to pay (DH) 16,241 63,746 293,463
3) Average annual water charge (DH/household) 2,094 6,804 29,572
4) Ratio to the average capacity to pay 13% 11% 10%
Timkit 1) Average size of farmland (ha) 0.4 2.2 8.9
2) Capecity to pay (DH) 6,225 59,005 251,614
3) Average annual water charge (DH/household) 1,467 8,071 32,651
4) Ratio to the average capacity to pay 24% 14% 13%
Azghar 1) Average size of farmland (ha) 0.8 25 10
2) Capacity to pay (DH) 20,265 74,015 317,810
3) Average annual water charge (DH/household) 1,600 5,000 20,000

4) Ratio to the average capacity to pay

8%

7%

6%

The water charge, which covers the O&M and replacement costs of the irrigation
facilities, will not place a heavy economic burden on the rural farmersin the project

Sites.

On the other hand, the annual fundsrequired for implementation of the projectsand
repayment of loan is moderate and if a soft loan is available, it will not be a heavy
burden on the Government.

Conclusions and Recommendations

Conclusions

(1) Asexplained in Section 1.3.2 of this Outline of the Study, the four projects, No.5
N’ Fifikh (up-stream dam site), No.9 Taskourt, No.10 Timkit, and No.17 A zghar,

have been selected as the priority projects.

(2) The feasbility study of the projects has been conducted. The projects are
justified from the technical, social, environmental, economic and the financial
viewpointsas well as O/M aspect asdescribed in Part 11 Feasibility Sudy of this
Executive Summary.

The rural areas where these projects are located only have annual mean rainfall
ranging from 190 to 450 mm, which is extremely few and are devastated
mountainous ones.



Further, discharge in the rivers is not usually available for people to maintain
their living in the area, so water resources developments by medium-scale dam
construction to regulate and use floods that occur a few times annually are very
necessary. Also, as underground water resources are scarce or aimost exhausted
inthe rural areas and water transfersfrom other basinsare not realistic, ensuring
water resources by medium-scale dam construction is very important. In this
regard, the JJICA Sudy Team proposed to formulate these four projects in the
Group A projects as follows:

- No.5 N'Fifikh

This project should be implemented mainly so cultivation can resume of the
devastated vegetable fields located at the suburbs of big cities such as
Casablanca and Rabat. The main components to be constructed are dam
facilities, irrigation facilities, and domestic water supply systems, as shown in
Tables S1, &, and Figure 6.

An agricultural water users association (AUEA) will need to be organized for
appropriate management of the river water since it is currently managed
individually.

- No.9 Taskourt

The main purpose of this project is to develop large-scale irrigation to the
existing farmlands located at about 30km downstream the proposed dam
considering possibility of the improvement of the social environment for about
1,000 inhabitants living in the proposed reservoir area by providing settlement
into a new living area. The main components to be constructed are a dam,
rehabilitation of existing irrigation facilities, domestic water supply systems,
and social infrastructures in new settlement areas for the inhabitants in the
reservoir, as shown in Tables S1, S3, and Figure S7.

Although the AUEA has been organized to operate and maintain the existing
traditional irrigation system, it is suggested to reorganize it for the new system.

- No0.10 Timkit

The main purpose of thisdam isto provide irrigation to the three existing oases.
The beneficiary areas of this project are the area immediately downstream, and
areas about 30km and 40km downstream of the proposed dams, which will help
stop the Sahara desert expand to the north. The main components to be
constructed are dam facilities, and rehabilitation of existing irrigation facilities,
as shown in Table 4, and Figure S8.

0O-10



Although the AUEA has been organized to operate and maintain the existing
traditional irrigation system, it is suggested to reorganize it for the new system.

- No.17 Azghar

This project should be implemented mainly to develop medium-scale irrigation
to the existing farmland, just downstream the proposed dam. The main
components to be constructed are dam facilities and irrigation facilities as
shown in Table S5, and Figure 9.

It is necessary to organize an AUEA for appropriate management of the river
water.

11.6.2 Recommendations

(1) Thesefour priority projectsare justified from aspectsof necessitiesof projects,
technical assessment, natural and social environment, and economic and
financial evaluation. Accordingly, the implementation of them is strongly
recommended.

Overall Implementation schedule of the priority projects and other
medium-scale dam projects to be newly identified by Moroccan Government
under the long term water resources development plan until the target year 2020
is proposed as shown in Figure S10 of the Executive Summary.

(2) Project cost for the four priority projects and the annual disbursement schedules
are shown in Tables 6 and S7.

As described in clauses 11.4 and 11.5 of this Outline of the Sudy, economic
viability by the direct benefit for the medium-scale dam projects are generally
not so high, so the financial plan for each project is rather difficult to establish.
It is however possible to justify the projects even in such case considering the
indirect benefit such as economically inducing benefit or in view of the social
aspects, which are above all the most serious mattersin Morocco. Accordingly,
soft loan with low interest and long repayment period from international
financing agencies such as JBIC is very necessary.

(3) For the smooth promotion and implementation of the medium-scale dam
projects, a permanent and unified implementation committee comprised of the
government staff dispatched from the related ministries and agencies, which
should be chaired by DGH, should be established in the central government.

O-11



In addition, for the smooth implementation of the Projects, the Government
should establish a Project Implementation Office (PIO) under the
administration agency to each hydraulic region to be established by the central
Government consisting of the Government Agencies concerned. General
Directorate of Hydraulics, Ministry of Equipment would be the secretary of PIO
and take overall responsibility for the implementation of the Projects.

(4) Establisnment of Environmental Management Plan (EMP) is the most
important practice as a long-term mitigation of the environmental impacts.
Establishment of Environmental Management Unit (EMU), development of
tree planting program as a counter measure for eroson problem, and
involvement of the Ministry of Forestry into such tree planting program should
be also forwarded.

These days resettlement due to dam construction is a major issue not only in
Japan but also in other countries. So the Moroccan government is strongly
requested to make proper action on land acquisition including resettlement
issues for these four priority projects by means of both monetary compensation
under the current law for the land acquisition in Morocco and compensation of
new resettlement area using collective lands.

(5) Terms of references for the detailed design of the 4 priority projects which
should be conducted after this study are described in clause 11.2 of Volume ||
Main Report. In particular, prior to commencement of the detailed design for
the irrigation facilities of these projects, water management study should be
made considering existing water right, existing water distribution system and
land consolidation to be made in future.

O-12
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EXECUTIVE SUMMARY

Background of the Proj ect

Introduction
The objectives of the Sudy, which consists of two phases, Phase | and Phase |1, are:

(1) To formulate the water resources development plans for the medium-scale dam
projects (as to the definition, refer to clause 5.2 of Main Report of this Study)
proposed by the Ministry of Equipment (MOE) and select the priority projects
by the end of July 2000 (Phase I, Basic Study);

(2) To conduct a feasibility study of the priority projects which are identified in
Phase | and agreed upon by the two sides by the middle of July 2001 (Phase |1,
Feasibility Sudy); and

(3) To transfer technology to the counterpart personnel in the course of the Study.

Part | of this Final Report deals with the results of the basic plan study on the 25
dam projects carried out in the Phase | work. It presents the basic development
strategy with respect to zoning of the Sudy area, development of dams, domestic
water and agriculture, control of flood and sedimentation, and recharging of
groundwater. It also presentsthe criteriafor selecting the priority projectsout of the
25 dam projects to do study on in the Phase |1 work.

Part Il of this report incorporates the results of the feasbility study for the four
priority projects of N’Fifikh (No. 5), Taskourt (No. 9), Timkit (No. 10) and Azghar
(No. 17). It presents the natural and socio-economic conditions, examining water
resources, development plan of dams, domestic water supply, agriculture and
mini-hydro power, and control of flood and sedimentation, recharging of
groundwater. It also presents the preliminary design, cost estimates, economic
evaluation, aswell as natural and social environmental assessments.

Further, in the Part |1 of this Sudy, conclusions and recommendations are presented
in which the implementation program is described, which has short and long term
programs, and consists of implementation projects, implementation schedule,
organization of project implementation, financing of project costs, construction
supervision, as well as operation and maintenance.
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PART | BASIC STUDY
Background of the Study

Water resources in Morocco have been developed by dam/reservoir projects at 94
locations as of 1997 and the total storage capacity in Morocco hasreached above 14
billion m®. These projects could have achieved a certain level of success in such
areas where implementation has been completed;. however, water shortage in the
rural areas happened from time to time even in the rainy season due to severe
drought conditions. In addition, the rural residents living along the rivers have
experienced damage to their houses and cultivated lands due to exceptional floods.

In order to improve the rural household economy and to establish sustainable water
sources and stable irrigated farming, the Government has been concentrating on
identifying dam sites, and carrying out hydrological and the geological
investigations and the design for the dam development projects since the 1980s.
However, the following items have not been investigated or studied yet:

(1) Comprehensive water resources development plan such as irrigation and
domestic water development plans in the downstream areas of the proposed
dam sites;

(2) Natural and social environmental assessment; and

(3) Overall project evaluation in technical, financial and social-environmental

aspects.
The Sudy Area

Natur al Conditions

Morocco is located at the northwestern end of the African Continent. The land of
Morocco, which occupies an area of 710,850 km?, stretches between longjtudes 1°
00" and 17° 00" west and between latitudes 21° 30’ and 35° 05’ north.

Social and Economic Conditions

The total population of Morocco was 26,073,717,with an urban population of
13,407,835 and rural population of 12,665,882 according to the lates population
censusin 1994. Between 1982 and 1994, urban population grew at annual mean rate of
3.6 %,rural at 0.7 % and the total population at 2.1 %. Gross Domegtic Product (GDP)
of Morocco in 1998 was esimated at 341,385 million DH (approximately US$H 33
billion) and GDP per capitain the same year, at 12,291 DH (gpproximately US$ 1,170).
Average annual growth rate of GDP during four yearsfrom 1988t0 1998 was 2.7 % on
at capitawas only 0.9 % onthe same basis. Thuseconomic growth has not been ableto
keep up with the rapid growth in population. While the secondary and tertiary
indudries had been dable and growing favorably, primary indudries including
agricultural sector had fluctuated much according to the westher conditions GDP also
had fluctuated according to the performance of the agricultural sector.
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Nonetheless, agriculture is very important for Morocco since it provides a source
of living for approximately 40 % of the labor force.

Water Resour ces Potential and Development Condition

Full-scale development of water resources began in the 1980s in Morocco. Water
resources potential isroughly estimated at 21.0 billion m®, consisting of 16.0 billion
m?® of surface water and 5.0 billion m® of groundwater. Out of 16.0 billion m® of
surface water, 8.0 hillion m® have been developed: 7.0 billion m? for irrigation and
for 1.0 billion m domestic and industrial water 3. Out of 5.0 billion m® of
groundwater, approximately 3.8 billion m* have been mobilized: 3.2 hillion m*for
irrigation and 0.6 hillion m® for domestic and industrial water. That leaves an
estimated 9.2 billion m® to be possibly developed in the future.

Satus of Dam Development

The total storage capacity of the existing large dams including medium-scale dams
amounts to 14.2 billion m®. According to the available data for the existing dams,
annual regulated volume is on average about 53% of the storage capacity.
Assuming that this ratio is applicable, the total regulated volume of the existing
dams amounts to about 8.0 billion m® per year. Furthermore, 107 large dams with a
total capacity of 15.0 hillion m® are proposed for future water resources
development.

Rural Water Supply

Total production of potable water in urban area was 780 million m® per year for
13.7 million inhabitants in 1997. This production volume was secured by the
National Office of Potable Water (ONEP, 80% in share), state owed companies
(12%), a private sector corporation (Elyo, 5%), and urban communes (3%). The
rate of urban population whose home was connected to a potable water network
was 83% in 1997, and it is targeted to increase to 96% by 2010. In rural areas,
however, development of adequate potable water supply had been rather frustrated
due to its characteristics such as that the area being isolated and having small
population,.. etc. It is reported that only 38% of rural population is at present
satisfactorily provided with public water supply facilities. The remaining rural
population isinadequately supplied, havingto rely on extraction from private wells,
springs, stocked rain, river water, or transportation from other areas beyond the
administrative boundaries of the area they live in.
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Land Use

The total area of farmland in Morocco is approximately 8.70 million ha and the
forest areaincluding natural and afforestated areais approximately 5.34 million ha.
In the five years, the total area of farmland has not changed, though the cropped
area has changed year by year depending on agro-climatic conditions. Accordingto
the agricultural survey carried out in 1997/98, the cultivated area of cereal crops
occupied 67% of the total farmland.

Irrigation

Irrigation area has increased to approximately 1.0 million ha as of 1999. In
Morocco, irrigation area is classified into three categories in terms of irrigated
conditions: 1) perennial irrigation with an equipped area of approximately 670,000
ha of GH and 330,000 ha of PMH; 2) seasonal irrigation; and 3) flooding irrigation
with atotal area of 300,000 ha. Potentially, 1,360,000 ha of perennial irrigation is
possible: 850,000 ha of GH and 510,000 ha of PMH. In addition, there may be
about 300,000 ha of landsirrigated seasonally and spreading flood.

Agricultural Production

Cerealsare the major production cropsin Morocco, which hasbeen largely affected
by weather conditions. The production of cereals in the 11 years fluctuated from
1,749,000 tons (1994/95) to 9,982,000 tons (1995/96) and the yield of cereals also
fluctuated from 0.4 ton/hato 1.6 tongha. Total production of cerealswas 5,092,000
tonsin 1998/99. Out of this production, hard wheat, soft wheat, barley and maize
occupied 21%, 32%, 40%, and 7%, respectively.

Land Holding and Tenure

Average size of land holding per farmer is 5.8 hain Morocco. Small farmers with
less than 3 ha, consist of 58% of total farmers, but occupy only 12% of the total
farmland. While, the large scale land hold farmers who have more than 20 ha
occupy 32% of total farmland againgt 4% of total number of farmers. Tenant
farmers also exist and their number is estimated at 64,400.

Extension Services

At the circle or commune level there are work centres and sub-centres staffed by
technicians, who provide all agricultural and livestock extension services. A
director heads each work centre and there is a multidisciplinary team to carry out
the extension services. According to the local needs, several approaches are used
for extension purposes i.e., close contact extension program, large scale and mass
extension program, mobile team extension program, individual extension program
for specialized farmers, observation tours, agricultural education to the young
people and students, etc. Education of farmers aims mainly at utilization of inputs
and machinery, loans, irrigation, cooperatives/farmers associations, women's
education.
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Agricultural Credit

Effective rural credit mechanism is a major incentive to farmers who need help. In
Morocco, the National Agricultural Bank (La Caisse Nationale de Credit Agricole :
CNCA) established in 1961, provides credit to the farmers as well as agricultural
industries through its regional branches (CRCA:Caisse Regionale de Credit
Agricole) and local branches (CLCA: Caisse Locale de Credit Agricole). CNCA is
represented in other parts of the country by nine DRDs (DRD: Decentralized
Regional Directorate), 81 CRCAs and 285 CLCAs of which 132 are permanently
established and 153 are temporarily established.

M arketing System

The marketing system of all agricultural commodities has been fully liberalized;
however, there exists some control over soft quality wheat, which is the staple in
Morocco. The government hasa policy to keep 10,000 tons of soft quality wheat for
low income families. ONICL (L’ Office Nationale Interprofessionele des Cereals et
des Legumineuses) under the supervision of Ministry of Agriculture, Rural
Development and Fisheries gives order to CAM/UNCAM for digtribution,
collection, imports and exports and it pays for transportation and storage charges.
L oans to purchase cereals are available from CNCA or other commercial banks.

Farmers Organization

At the local level, work centres, which are the grass level extension centres under
the Ministry of Agriculture, Rural Development and Fisheries as described before
and Regional Office for Agricultural Development (ORMVA) initiate, assst, and
help farmers to organize, form cooperatives or associations. According to the
documents, the “ Development Agricole et Rural” December 1998, presently there
are 4,288 professonal organizations distributed into 2,828 autonomous
cooperatives, 713 agrarian reform cooperatives, 180 producers and 540 water users
associations.

Natur al Envir onment

The Government has a management network system for the areas that are
biologically and ecologically representative in Morocco. The primary objective of
this system, sites of biological and ecological interests (SBE), is to form a
conservation network to ensure protection and sustainability of the significant
ecosystems in Morocco. SSBE was established in 1995 covering 22 biological
zones with 160 sites with three categories (Priority 1: 48 sites, Priority 2: 50 sites;
Priority 3: 62 Sites).

Sites classified into Priority 1 include original and most representative ecosystems
and the richest in terms of biological diversity. Therefore, those sites must be fully
protected. Stes categorised as Priority 2 and Priority 3 are also protected, and
activities such as hunting and fishing are restricted within the area.

S5



1.15
21.

22.

23.

.1
24,

Social Environment

The recent studies of the BM, BAD and FAO (Report BM, n° 11947-MOR, May
1994; FAO/PSDA/UTF/MOR, 014) specify difficulties in the irrigated zones: lack
of infrastructure and economic bass, illiteracy, lack of organization and
information, indebtedness problems, etc. The policies in the irrigation are apt to
concentrate on the decision of technical problems. This situation does not permit
for the irrigation to play its full role. The development studies also remain
insufficient without adaptation of the people’s organization to realize the needs of
farmers. The same study makes come out again the agricultural people and
professonal organizations in the ORMVA zones, knowing a considerable
deficiency of the information and advice. Three main problemsexist at the origin of
this situation: the supply of popularization, the demand of popularization and the
imbalance between the two.

Concerning the supply, it is noted that a large parsimony between the means
alocated and absence of strategy and appropriate approach. Concerning the
demand, farmers have been accustomed, since 1960 to popularization of service
allowance (plowing operation) or free supply (fertilize operation). Since this date,
change in the relations between frame structure and farmer have not been clarified.
Farmers do not know what is expected of the public service of popularization.

Concerning the gender in development, essential role of the farming women has
shown many things for the family plan, economic and social culture. Yet their
contribution is invisible and under-estimated. In spite of these women's
contribution, they have benefit from these resources. |n addition, the introduction of
innovations and changes in production system of animal and/or crops may bring
negative impact on women and their environment (FAO, PSDA/UTF/MOR/014).

Development Needs and Basic Development Srategy

Dam Development in the Five Year Plan

Major programs of the hydraulic sector are listed in the Five Year National
Development Plan. Programs for surface water resources development deal with
the implementation of nine large-scale water resources development projects, five
medium-scale dams, and eight small-scale dams. There is also an optional program
of implementation of seven large-scale dams, six medium-scale dams and 14
small-scale dams.
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Water Supply Development in the Five Year Plan

ONEP strategy for potable water supply in the coming five yearsis as follows:

Satisfy potable water demand in urban or rural centers that ONEP currently
intervenes, with minimal cost as practicable as possible;

Improvement ment of accessibility to potable water for low-income population,
with provision of networksand stand pipesthat have character of welfare work;

Properly maintain facilities for production and distribution of potable water, so
that efficiency of ONEP’s activity might be improved,

Maintain quality level of produced water and service for consumers;

Participate in the Program of Grouped Supply of Rural Water (PAGER) by
providing ramified pipe networks on the main ONEP water conveyances from
which water would be distributed to the surrounding villages through a number
of stand pipes; and

Improve quality of polluted water, in close cooperation with local government.

Irrigation Development in the Five Year Plan

The action plan concerning the rural development and irrigation in Five Year
National Development Plan consists of two major components of (1) adjustment of
theirrigation potential (new development) and (2) improvement of the performance
of irrigation sector (rehabilitation and modernization).

(1) Projectsrelated to adjustments of the irrigation potential:

Completion of the first phase of PNI which deals with 35,800 ha;

Achievement of the second phase of PNI through the extension of irrigation to
an area of 113,530 ha under the GH projects; and

Another irrigation extenson program of 36,230 ha, including 8,800 ha
dominated by the GH projectsand 27,430 ha of the PMH projects other than the
framework of PNI.

(2) Projectsrelated to the improvement of the performance of the irrigation sector:

Completion of the on-going rehabilitation projects pertaining to the PNI first
phase involving 38,950 ha of the GH projects and 29,000 ha of PMH projects;

Achievement of anew rehabilitation program under PNI dealing with an area of
102,800 ha including 24,000 ha of GH projects and 84,200 ha of the PMH
projects scattered all over the national territory; and

Implementation of an integrated rehabilitation program involving an area of
20,810 ha of the PMH projects other than the framework of PNI.
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Water Law (95 —10)

Water Law (95-10), which was approved by the Government in September 1995,
congtitutes a legal basis for policy making with regard to water resources
development in Morocco in the future. In this law, the Superior Council for Water
and Climate (CSEC) is assigned to formulate general guidelines for the national
policy on water and climate. CSEC examines and formulates its opinion on:

- National strategy for enhancement of knowledge on climate and harnessing its
impact on water resources development;

- National water plan; and

- Integrated plan for water resources development in river basins, especially
distribution of water among various demand sectors and regions, as well as
arrangement for development, protection and conservation of water resources.

Twenty Five (25) Dams Selected for the Sudy

The national plan for medium-scale dam development was established in 1994 by
MOE under the program for small-scale dam development. General Directorate of
Hydraulics (DGH) nominated 53 sites for dam development as the basic policy of
the Government. Based on the annual budgetary allocation, DGH aggressively
conducted a geological investigation and studies on the dams commencing fromthe
promising sites.

It completed such investigation and studiesfor more than 50% of the 53 locations at
the level just before detailed design (APD). Out of the projects that APD has more
or less been completed for, 25 high priority sites were short listed for the Study
under the JICA technical assistance in accordance with the Scope of Work agreed
upon between JICA and MOE.

Significance of the Projectsin the National Development Plan

Water resources that are to be developed through implementation of the nominated
53 dam projects are roughly estimated at 1,000 million m3 per year. Annual water
demand in Morocco from 1990 up to 2020 is estimated to increase by some 6,700
million m®. Therefore, the nominated 53 dam projects share 15% of the incremental
water demand in future.

There are large-scale (GH) and small and medium-scale (PMH) irrigation systems.
The latter projectsrange from a few to several thousand hectares. They represent a
potential of 510,000 haof perennial irrigation and 300,000 ha of seasonal irrigation.

Increasing attention has been given since the mid-1980s to improving PMH
through rehabilitation and betterment, some 330,000 ha have been developed, and
hence some 180,000 ha are to be developed.

S8



31.

32.

V.1
33.

V.2
34.

According to the action plan concerning the rural development and irrigation in the
Five Year National Development Plan, new irrigation development of 33,850 haare
proposed to be conducted under PMH, and an integrated rehabilitation program
involving an area of 84,200 ha of PMH is scheduled to be implemented. Thus, the
area to be developed under PMH projectsis 118,050 hain total.

Implementation of the proposed 25 medium-scale dams plays an important role in
the development of rural water and agriculture, control of flood and sedimentation,
and restoration of groundwater in the rural areas.

Taking irrigable lands alone for instance, implementation of these dams will newly
create approximately 34,000 ha, which share 19% of the potential PMH and 29%
of the Five Year PMH development plan (2000-2004).

Basic Concept for Development Plan

Zoning of the Sudy Area

Water Law (95-10) of Morocco clearly states the need for management of water
resources in the frame of river basins, because the river basins constitute natural
geographic units that are best adapted to understand and solve problems in water
resources management. In order to attain such object and reinforce existing
ingtitutional frames, basin agencies, which have financial autonomy, are to be
established to evaluate, plan and manage water resourcesat level of theriver basins.

Also the policies of the Ministry of Agriculture, Rural Development and Fishery
(MOA) drafted within the framework of “the 2020 Strategy for the Rural
Development” propose to establish similar zone-wise development plan in the near
future based on the strategic background, which is commonly predominant in each
zone. Based on the above considerations, the Sudy areadivided into five zones for
the convenience of the Study (Phase I), asthe demarcation of zones made by MOE
and that made by MOA is consistent each other.

Significance of Dam Construction

The Government of Morocco has exploited water resources by developing mainly
large-scale dams for the improvement of the rate of self-sufficiency and of the
standard of living. However, large parts of the rural areas have remained without
improvement in water supply condition, which hasresulted in inequity between the
areas developed and undeveloped.

Development of medium-size damsis proposed in the latter areas where there are
still potentials of water resources. It is commonly understood that there are
potentials for large-scale dams in the middle or lower streams of large rivers,
whereas potentials for middle-scale dams exists at:

- the upper stream or tributaries of large rivers
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- the middle to lower stream of main rivers where large-scale dams cannot be
constructed

- the lower stream of medium-size rivers

Considering the above and development concept of each zone described in 1V.3.34
of this Executive Summary, medium-scale dam construction by five each zone is
proposed as stated below.

Development Concept for Each Zone
() Zonel

Sedimentation that enters into the Al Wahda dam from the Rif Mountains will be
reduced so that the downstream granary area that obtains irrigation water supply
from this dam may be protected.

There exist many small farmlands along the steep tributaries upstream of the Al
Wahda dam in the Rif Mountains. These farmlands will be protected from flood
damages, and supplied with stable agricultural water. Furthermore, potable water
for inhabitants in the Rif Mountainswill be secured, asthe groundwater in this area
is scarce.

In upstream areaof the Sebou and Ouergha Rivers, there exist areasthat do not have
benefit from the existing large dams downstream. In those areas farmers who gave
up farming are increasing due to long lasted drought, with such farmers migrating
into Fes or other cities, bringing social problems. A stable supply of agricultural
water is needed for areas of water shortage so asto prevent such problems.

(2 Zonell

This zone in general does not have enough groundwater resources due to its
geological character. Salt damage is due to excess exploitation of groundwater near
the Atlantic Ocean. Due to long lasted drought, farmers who gave up farming are
migrating to around Rabat and Casablanca. Therefore, surface water needs to be
mobilized for stable supply of agricultural water.

(©)) Zonellll

Conservation of watershed will be done for the existing Sidi Driss dam so that
water supply for agricultural water to its downstream farmland as well as potable
water to Marrakech in the Tendgft river basin might be secured.

Due to excess exploitation, the groundwater level in this area is substantially
dropping and this makes supplying agricultural water more difficult. This causes
farmers who gave up farming to migrate into Marrakech and other areas, causing
social problems. Therefore, a stable supply of agricultural water to farmland in the
Tengft River Basin isrequired.
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There sometimes occur damages due to flood in the downstream reaches in the
N’ Fis, Rerhaya and Issil riversthat are located upstream of the Tensift river. Flood
damages in farmland around Marrakech need to be mitigated.

4) Zone IV

In this zone, due to long lasted shortage of water and the excess exploitation of the
groundwater for sprinkler farming of fruit plantation, there has been a severe drop
in the groundwater level (1.6 m per annum) at the vast farmland along the Sous
river, especially near Taroudant. Conservation of groundwater needs to be secured
inthisarea

Damages to small farmlands in the Sous river basin due to floods that originate
from the Atlas Mountain will be mitigated.

Agricultural water for small farmland at the Sous and Draa river basin will be
secured and a stable supply obtained.

(5) ZoneV

Due to long lasted water shortage, desertification has progressed in this zone.
Securing potable water is becoming difficult and depopulation is progressed there.
Most migrant workers to Rabat and Casablanca, and European countries are
supposed to come from this area. Potable and agricultural water is required be
secured so asto prevent depopulation due to lack of water resources.

Development of the Projects

Devel opment Concept

Based on the natural and socio-economic conditions and the Government policies
related to water resources development, the basic development concept for the
Sudy (Phase|) proposed by the Study Team isdiscussed hereinafter with respect to
the plans for dam development, rural water supply development, agricultural
development, flood and sediment control and recharging of groundwater.

Dam Development Plan

In order to formulate development plans such as potable water and irrigation,
hydrological potential for water resources was studied by analyzing discharge
records at respective gauging stations for the last 10 to 20 years. A guarantee level
of 90% (1/10) is applied if a potable water supply scheme is related, and a
frequency of 80% (1/5) is applied to irrigation water supply scheme.

Type and height of the dams proposed by DGH were examined from the viewpoint
of the objectives of the dams, the topographic and geological conditions of the dam
stes, and materials available in the surrounding areas, as well as the geological
conditions of the reservoir, magnitude of floods and type of spillways.
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Such information necessary for the determination of the features of the dams, and
comments and suggestions to be considered for the modification are described in
the tables attached in Supporting Report VII. However, it should be noted that
aterations of the original plansidentified and formulated by DGH are minimized.

Rural Water Supply Development Plan

Of the 25 proposed dams, only two dams, Tiouzaguine Dam (No. 12) and Adarouch
Dam (No. 14) are nominated for the purpose of supplying potable water to urban
and/or regional centers, whereas another 18 dams are planned to be utilized with a
provision of domestic water supply facilities with simple filtering equipment for
water purification in the project’sirrigation or surrounding reservoir areas. Demand
of such domestic water supply in the target year of 2020 is obtained by multiplying
unit water demand of 20 liters'/man/day with projected population with assumption
of annual increase rate of 0.7%. No domestic water supply is planned for the
remaining five dam project’s areas where there are very few inhabitants.

Agricultural Development Plan

In the process of selection of crops and formulation of cropping patterns for each
zone, the physical conditions, the general crop selection criteria and the current
policies of the respective zones were carefully considered under the following
concepts and conditions:

- Adaptability of the cropsto soil and agro-climatic conditions of the areaand its
ability to perform optimally under irrigation;

- Expected level of technology and the experience of the farmers;

- Practically in term of the available labor force;

- Market potential and price prospect for the agricultural products;

- Optimization of the use of the supplied water resources; and

- Generation of the maximum benefitsto the farmers, to the region and country.

Based on these considerations, recommended cropping patterns for the respective

zone were conveniently simplified and formulated for the estimate of water
demands and inputs required for and outputs derived from irrigated farming.

Irrigation and Water Demands

Estimate of the water demands for irrigation development was based on the
meteorological information of the four representative stations of Fes (for Zone ),
Sidi Jaber (for Zone I1), Marrakech (for Zone I11), Ouarzazate (for Zone 1V) and
Errachidia (for Zone V). Potential evapotranspiration was worked out by the
modified Penman method. The effect of the crop characteristics on crop water
requirement is given by the crop co-efficient which represents the relationship
between potential and crop evapotranspiration. Effective rainfall for the respective
project areas was calculated on a monthly basis.
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It was assumed that the overall irrigation efficiency is52% (conveyance efficiency:
80%, distribution and application efficiency: 65%), and that the cropping pattern
proposed for each zone is applied. The water demands for the respective projects
were estimated to be: 1) 745 mm/year for Zone |; 2) 825 mm/year for Zone Il; 3)
946 mm/year for Zone l11; 4) 1,064 mm/year for Zone |V, and 5) 1,041 mm/year for
Zone 'V, respectively.

Flood and Sediment Control

The flood and sediment control study was made in line with the following:

(1) HFood mitigation function was incorporated in planning dams as much as
possible, to make the project multipurpose and economical. Since the flood
does not occur so often in the Study area, facilities exclusive for flood
mitigation would not be economically viable in general.

(2) Inorder to accomplish the flood mitigation, measures other than dam should
be discussed. These measures may include bank protection works and flood
plain management.

(3) For reduction of the reservoir sedimentation, possible measures other than
dam should be first discussed. In case a dam is proposed exclusively for
sediment control purpose, the effects should be examined carefully taking
into account the river system, distance form the object to be protected, etc.

Rechar ging of Groundwater

One of the most effective counter measures for the restoration of groundwater is
recharging water by storing it with dams, which collect surface water in the rainy
season and occasional floods. In the dry season, the stored water is released to the
river so that penetratesinto the underground through the pervious alluvial deposit.
Such system is planned to be applied to the proposed dams located in the dry
regions, such as, Igui N’ouaga (No. 23) and Sdi Abdellah (No.25) in Taroudant,
and Timkit (No. 10), Tadighoust (No. 11), Tiouzaguine (No.12) and Kheng Grou
(No. 13) in Tafilalet, where very high evaporation is anticipated.

Water Balance Sudy

Based on the estimated water demand for irrigation aswell aswater supply, it was
examined whether the extended irrigable area and the projected population to be
served with the potable water exceed the capacity of respective dam storage or not.
50-year sedimentation is taken into account for estimating net reservoir capacity in
this study. No maintenance flow was assumed to discharge into the downstream
reach.

In case that frequency to match water demand in full extent wasfound not to satisfy
the required guarantee level, irrigation area was decreased.
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If such frequency was found to be high enough above the required guarantee level,
irrigable areawas expanded considering the restrictive conditions at each site. Scale
of the respective dam was basically fixed as proposed by MOE and therefore
optimization of the dam scale and the extent of beneficiaries were not made in
Phase | stage studly.

Dam scale, irrigation area and water supply plan reviewed by the Sudy are shown
in tables attached in Supporting Report VII.

Evaluation of the Projects

Social Aspects

The social aspectsof the project were evaluated in view of (1) project function and
its conformity with basic development strategy, (2) status in the government
development program, (3) urgency for project implementation, and (4) effects on
stabilization of social condition, etc. An appraisal of each project was made inview
of social aspects and classified into three ranks. The dam site Nos. 4, 5, 9, 10, 17
and 25 were classified asrank A that is considered good in social aspect.

Technical Feasbility

Type and height of dams proposed by DGH were examined in view of technical
feasibility, especially, the topographic and geological conditions of the dam sites,
and materials available in the surrounding areas, as well as the geological
conditions of the reservoir, magnitude of floods and type of spillway. Likewise,
technical feasibility was evaluated for irrigation development plansin view of the
location of the beneficiary area, water supply method, topography and soil
conditions etc. An appraisal of each project was made in view of technical
feasibility and classified into three ranks. Dam site Nos. 5, 7, 8, 9, 10, 15 and 17
were classified as rank A which means the technical feasbility of the project is
good with no problems in maturity in their existing plans and/or studies.

Natural Environmental |mpact

The level of negative impacts on natural environment for each proposed dam site
was calculated and classified into three ranks. From the natural environmental point
of view, dam siteslisted A and B were recommended for afurther study to examine
feagbility of construction. The two dam site Nos. 19 and 21 listed in C are likely to
cause more serious impact than the impact level predicted with the other sites. No
dam sites could be found that need to have their implementation postponed.

Social Environmental | mpact

The dam site Nos.1, 3, and 5 (down-stream dam) rated H. These projects have a
critical negative social impact and accordingly other development programs must
be sought for those areas.
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Economic Viability

Before conducting the economic analysis, the projects were screened from the
viewpoints of : 1) social aspects, 2) technical feasbility, 3) natural environmental
aspect, 4) social environmental aspect, and 5) maturity in planning and/or study.
Only the projectsthat satisfy all these aspects were subjected to economic analysis.

Economic analyses of the proposed projects have been conducted by cost-benefit
analysisusingthree typesof indicators, i.e. economic internal rate of return (EIRR),
benefit cost ratio (B/C), and net present value (NPV).

Prioritization of the Projects

Evaluation Factors

Dam projects that have serious problems in respect to the necessity of the dam,
technical matters such as dam foundation, or natural or social environmental
aspects were classified as Group D and then discarded from further classification.

Dam projectsthat fail to attain required economic viability; that is, 5% of economic
internal rate of return (EIRR) were classified as Group C, then discarded from
further classification. Opportunity cost in Morocco is between 8 to 10 %, however,
asthe economic viability of medium-scale damsare not so high, 5 % of EIRR were
adopted as the minimum allowable EIRR in the Basic Sudy.

Projects that have insufficient maturity in the existing planning and/or study such
as. 1) lack of information to evaluate benefit of the project, 2) necessity of further
study on alternative development plan, were also classified as Group C.

To identify the four (4) highest priority dam projects, the projects were evaluated
from 1) social aspects, 2) technical feasibility, 3) natural environmental impact, 4)
social environmental impact and 5) economic viability. In order to synthesize such
plural factors, a scoring system was introduced considering the character of each
zone. The four (4) projects that obtain the highest total scores are classified as
Group A. The others are classified as Group B.

Resultsof Prioritization

The four projectsof: 1) No.5 N’ Fifikh (up-stream dam), 2) No.9 Taskourt, 3) No.10
Timkit, and 4) No.17 Azghar are categorized for Group A and are highly
recommended to be realized after their feasbility is confirmed in the Feasibility
Sudy that will be carried out in Phase Il of this Sudy.

These four projects are considered as the most promising projects among the
proposed 25 projects as they are attractive socially, technically and economically,
without negative impact on natural and social environment.
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The six projectsof: 1) No.4 Ain Kwachiya, 2) No.7 Amezmiz, 3) No.8 Boulaouane,
4) No.15 Sidi Omar, 5) No.19 Aoulai, 6) No.21 Sidi EI Mokhfi are categorized for
Group B. These projects are recommended to be implemented next to the
construction of Group A projects as they are also attractive projects without social,
technical, economical and natural/social environmental problems.

The Study Team classified the ten projects: 1) No.11 Tadighoust, 2) No.12
Tiouzaguine, 3) No0.13 Kheng Grou, 4) No.14 Adarouch, 5) No.16 Tiouine, 6)
No.18 Bourkarkour, 7) No.20 Sdi Abbou, 8) No.23 Igui N’ ouaga, 9) No.24 Amont
Abdelmoumen and 10) No.25 Sdi Abdellah into Group C based on the
information obtained from the Phase | study. Therefore, planning of these 10
projects of Group C should be reviewed in detail. However, there is still a high
possibility for these projects to be attractive projects like those of Groups A and B
subject based on review results.

The one project of 1) No.6 Tazarane is also categorized in Group C with low
economic viability. Therefore, the Sudy Team judges that it will be rather difficult
to implement it by soft loan from a foreign country.

The five projects of 1) No.1 Neckor, 2) No.2 Tizimellal, 3) No.3 Ait Baddou, 4)
No.5 Lower N’Fifikh and 5) No.22 N’ouantz are categorized as Group D. The
Sudy Team cannot accept these projectsin view of the project necessity, technical
aspects or social environmental aspects.
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PARTII FEASIBILITY STUDY

Natural Conditions

Physiography and Geological Conditions
No. 5 N'Fifikh

Dam site is located almost at the border between tablelands in the Atlantic Ocean
side and mountainous land. Altitude of theriverbed at the dam siteis212m, and the
highest peak of river basin is a little higher than 800 m. Topographically, the
catchment area is characterized by alot of dense gullies and stream course having
round hill peaks of 500 to 700 min elevation due to erosion of old rocksover along
period of time.

Unconsolidated deposits distributing in the area are Alluvial deposits, Colluvial
deposits, and Terrace deposits. Alluvial deposits consist of River deposits, Alluvial
Cone deposits, and Alluvial Terrace deposits. Their composition is mainly gravel
and silts. Colluvial deposits consist of the mixture of fine soil and angular rock
fragments, while Terrace deposits are of mainly silty to clayey layers with some
rounded gravelly layers.

No.9 Taskourt

Dam steis located on the northern dope of Haute Atlas Occidental. Altitude of the
riverbed at the dam site is 943 m, and the river basin has peaks ranging over 3000 m
The highest one is Joel Igdet (3615 m).

Unconsolidated deposits in the area are Alluvial deposits, Colluvial or Talus
deposits, and Terrace deposits. Alluvial deposits and Terrace deposits consist of
very hard gravels, cobbles and boulders, while Colluvial or Talus deposits is of
many brittle rock fragments and rock blocks in matrixes of sty soil. Bedrock
around the reservoir area can be divided into 6 zones that are mainly orienting from
north to south.

No0.10 Timkit

Dam site is located on the southern border of Haute Atlas Central, limited by the
cliff formed by so called South Atlasic Faults. Altitude of the riverbed at the dam
dte is 1211 m, and the highest peak of the river basin is 2921m of Ylalla Rejdet
Stuated notheast of the dam site.

Unconsolidated deposits in the area are Alluvial deposits, Flood deposits, Talus
deposits, and Travertine. Alluvial and Flood deposits are mainly composed of sands
and gravel. Bedrock around reservoir area consists of Limestone, Dolomite, and
Marl of Jurassic and Cretaceous. Foundation at dam site consists of the same rocks
asthe above. All are Liassic formations.
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No.17 Azghar

Damsiteislocated on the western side of Moyen Atlas whose peak altitude is more
than 3000 m. Altitude of the riverbed at the dam site is 821m, and the highest peak
of river basinis around 2100 m.

Unconsolidated deposits in the area are Colluvial deposits, Alluvial deposits,
Terrace deposits, Travertine, and Residual soils with some wind transported soil
and sheet erosion deposits.

Climate and Hydr ology

Temperature of the Study areaislow around the month of January (winter) and high
around July/August (summer). The winter isin general wet and the summer isdry.
The climatic features of N’ Fifikh, Taskourt and Azghar sitesare similar asthe three
are located on the western side of the Atlas Mountains, but Timkit shows different
featuresfrom other three siteslocated on the eastern side of the Atlas adjacent to the
arid Sahara. The climatic features of these sites are outlined below.

General Climatic Features

Dam Temperature( ) Humidity (%) Ann.rainfall (mm/yr)
N’ Fifikh 19.8 (12.0/28.0) 55.2 (45.5/63.2) 323
Taskourt 20.0 (12.1/28.7) 55.2 (45.5/63.2) 366

Timkit 19.4 (8.3/31.3) 41.0 (23.2/58.2) 186
Azghar 16.8 (9.0/25.8) 61.4 (46.3/70.8) 447

(Note) Temperature and humidity: Average (min./max.)

Monthly inflows to the proposed dams were estimated based on flow records at
reference stations. The average annual inflows are as shown below.

I nflow to Dam
Dam Reference Period of data Ann. inflow (M m®yr)
station (yr) From - to Aver age Range
N'Fifikh | Feddane Taba | 58 | 1939/40-1996/97 | 13.32 0.15-41.57
Taskourt | S Bouathmane | 62 | 1935/36-1996/97 | 44.65 6.41-125.37
Timkit Tadighoust 36 | 1961/62-1996/97 | 10.11 0.22-86.71
(11.71)* | (1.83-88.27)*
Azghar Dar Hamra 44 | 1955/56-1998/99 | 53.21 9.06-125.96
(Note) *: Annual inflow including subsurface flow.
Soils
No.5 N'Fifikh

The soils of this area develop on the low and middle terracesin the large valley of
the N’ Fifikh River. Three types of soils lie on the area: 1) Soils developing from
aluvial deposits; 2) Soilsaffecting isohumic condition; and 3) Soilsfrom Vertisols.
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No.9 Taskourt

There are three types of soils, consisting of: 1) Alluvial soils situated on the low
terraces of the Asif EI Mal river; 2) Brown calcareous soils extending in strand on
the left bank of the river; and 3) Fersalitic soils occupying large surface on the left
bank of the river.

No0.10 Timkit

The soils of the Ifegh area are characterized by the stony and shallow soil. The
Tinejdad area occupies a low alluvial terrace of the Todrha River. Soils in the
Chitam area are relatively sandy. Part of the areais difficult for irrigation.

No.17 Azghar

This area is occupied by a large terrace of the Zloul River shaped in the tender
schistose marls of the Jurrassique in the north edges of the Middle Atlas. Dominant
soilsare: 1) Isohumic red soils occupying terraces where the slope ranges between
2% and 4%; and 2) Soilsfacing erosion situate with relatively steep slope of 4 - 8%.

Natur al Environment

Two endangered mammal species, Felis caracal a No.5 N’Fifikh and No.17
Azghar, and Ammotragus levia at No.9 Taskourt, No.10 Timkit and No.17 Azghar
are distributed around the dam sites. However, mobility of those species (cat and
ungulate) is quite high so that the population size isunlikely to be seriously reduced
unless there is a significant loss of their habitats. Also, critical habitats of those
species in the four areas have not been identified and the impact is unlikely to be
significant. Similar to the status of the fauna, no endangered or rare speciesof plant
species have been found in the areas.

Social Conditions
Socioeconomic Survey

The Sudy Team conducted a socioeconomic survey in order to grasp the present
condition of the people's livelihood in the beneficial areas. The survey was carried
out in two ways, a group survey and a household interview survey. The group
surveys were made for groups of people to be benefited by the Project for each
project site. The household interview surveys were conducted using a
representative sampling of villages per commune and the number of families per

village.
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Population

Population, number of families and households in the beneficial areas of each
Project sites are estimated as shown below (as of the year 2000):

Project Population Family Numbers | Household Numbers
No. 5 N’ Fifikh 4,360 650 1,040
No. 9 Taskourt 51,030 7,850* 10,630*
No. 10 Timkit 17,560 2,140 3,200
(59,700) (4,500) (10,190)
No. 17 Azghar 6,080 580 870

Notes: *: Estimated from Samples, (): including beneficiary by groundwater recharge

Major Economic Activities

Almost all the households are engaged in agriculture but many of them are also
involved in other businesses as seen in the following table:

Major Economic Activities

N’ Fifikh | Taskourt | Timkit Azghar Total
Major Field No| % [No| % |No| % |[No| % |[No| %
Agriculture only 33| 52 28| 37 |15| 19 | 19| 43 | 95| 37
Agriculture + Others 30| 48 |47 | 63 |59 | 77 | 25| 57 |161| 62
Non agricultural work | O 0 0 0 3 4 0 0 3 1

Annual Family Income and Expenditure

Family budget of the households in each area largely depend on remittance from
migrant workers. Approximately 40% of the family income are covered by
remittance from migrant workers on average as seen in the following table.

Aver age family income and expenditur e (DH/house/year)

N’ Fifikh | Taskourt | Timkit | Azghar | Total
Excl. migrant workersremittance | 32,800 20,800 | 12,600 | 16,500 | 20,551
Incl. migrant workers remittance 47,900 27,000 | 32,400| 23,700 | 33,129
Family expenditure 15,600 17,100 | 16,100 | 16,300 | 16,300

According to many respondents, actual income and expenditure are almost
balanced and they cannot afford to save money.

Agricultural Conditions
No. 5 N’ Fifikh

The areaistypically single cultivated area of cerealsunder rain-fed condition. Main
cereals are soft wheat and hard wheat. Veegetables are cultivated in the irrigated
areas Stuated near the N'Fifikh River for self-consumption and cash income.
Present land occupancy of cropsinthe areaisasfollows (fallow or open Land = 9%

and irrigated ratio = 3%):

Crops
(%)

Ceredls
85-90

Legumes
5+

Vegetable
2+

Fodder
5+

Fruits
5+
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No. 9 Taskourt

The area is located at the typical agricultural zone in the southeast Moroccan
climate, which is relatively warm and low in precipitation. Main cereals consist of
barley and soft wheat. Fodder cultivation (alfalfa) is practiced along the Assif El
Mar River. Fruits including olive and almond are commonly cultivated. Present
land occupancy of crops in this area is as follows (fallow or open land = 4% and
irrigated ratio = 32% with permanent, seasonal and flood irrigation):

Crops Cereals Legumes | Vegetable Fodder Fruits
(%) >80 <2 5t 5+ 7+
No. 10 Timkit

In this area, typical oasis agriculture (high temperature and no precipitation) is
practiced by small landholders. Main crops are cereals (hard wheat), fodder
(alfalfa) and fruits (dates and olive). Vegetable cultivation is also commonly
practiced. Main vegetables are melons, tomatoes and potatoes. Present land
occupancy of cropsin thisareaisasfollows (fallow or open land = 4% and irrigated
ratio = 95%):

Crops Cereals Legumes | Vegetable Fodder Fruits
(%) 55-60 2+ 5+ 15+ 20+
No. 17 Azghar

Main crops in this area are cereals and olive of which cultivation is commonly
practiced in the southeast part of the area, where topography is undulating. Major
cereals are hard wheat and barley. Legumes are also commonly cultivated.
Vegetables and other crops are only cultivated for self-consumption. Present land
occupancy of cropsisasfollows (fallow or open land = 18%, irrigated ratio = 6%0):

Crops
(%0)

Ceredls
75+

Legumes
S5t

Vegetables
<2

Fodder
2-5

Fruits
15+

Irrigation and Water Rights
No. 5 N’ Fifikh

The diversion structures and channels are severely deteriorated and damaged, and
none of them are functioning at present. Along the Daliya River, irrigation is
practiced for only twenty to thirty hectares by pumping up river water and
groundwater. Regarding the water right, several persons have applied for it in the
past, nonetheless most of them were rejected due to insufficient qualification.
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No. 9 Taskourt

In the area, the network of irrigation channels originating from the Assif EI Mar
consists of 18 principal irrigation channels of traditional type. Surface irrigation is
predominant such as furrow, border and basin irrigation. When the river water is
scarce, the enjoyment of the water rights is generally made accordingto the priority
of the upstream on the downstream.

Distribution of water from the river to the channels, and from the channels to the
villages is made based on the water rights. Irrigation water is managed by the
agricultural water users association (AUEA).

No. 10 Timkit

In the area, floods from the Tanguerfa and the Todrha rivers are conveyed to the
field. Volume of floods to be conveyed to these areasis more or less proportional to
acreage. Irrigation in thisareais practiced by means of border method using surface
and groundwater. Irrigation water isin this area is managed by AUEA.

It should be noted that the prefectural commission in charge of water right
authorization (groundwater) suspended any requests in this zone until existing
stuation isimproved.

No. 17 Azghar

In the area, no irrigation channel diverted from the Wad Zloul. However, pump-up
irrigation is practiced a seven locations. Drip irrigation for tree crops is
predominant in this area. Water right to use river water to irrigate these areas is
authorized. There is no AUEA in this area, therefore river and well water is
managed on an individual basis.

Agricultural Extension and Supporting Services

Extension System

The grass-level agricultural and livestock extension services are rendered by the
Work Centers (CTs) and CMVsfor the four areas. In N’ fifikh, Taskourt, and Azghar,
CTs under DPAs are responsible and in Timkit CMVs under ORMVA are
responsible for the grass level extension activities. Subcenters staffed by
technicians provide extension services. According to the local needs, several
approaches are used for extension purposes i.e., close contact extension program,
mobile team extension program, individual extension program for specialized
farmers, large scale and mass extension program, observation program etc. Farm
households per extension worker vary between 400 and 2100 households.
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Agricultural Marketing
Q) Marketing of Agricultural Products

The major destination of the agricultural products in the four areas is local weekly
markets called Souks. The Souks are retail markets. The area of the Souks varies
between 2 ha and 8 ha . Either farmers themselves bring the commodities to the
market and sell it to the retailersor retailers/jobbers go to the farmers or big markets
in town to procure and sell it in retall. Every retailersi.e. traders pay taxesto the
local government, occupy the space and sell the commodities.

2 Marketing of Agricultural Inputs

Farmers of the four areas procure agricultural inputs from the sales points of CT or
CMV. Chemical fertilizers and traditional seeds are also available in weekly
markets (Souks) or private shops, but certified seeds are only available in the sales
points of CT, CMV or SONACOS. About 95% of the farmers of N’Fifikh buy
agricultural inputs from private traders rather than from the sales points of CT.

Agricultural Credit

The main sources of agricultural credit in the four areas are CLCA and CRCA.
Farmers must own land to be eligible for a loan. The amount of loan is determined
according to the value of land.

Cooperatives and Farmers Organizations

At present there are several cooperatives and farmers associations, however those
cooperatives or associations include only a small number of farmers, and their
activitiesare confined to only afew activities such aswater use, milk collection and
marketing and sheep breeding etc.

Rural Water Supply

Existing water supply systems at downstream reach of the dams are controlled and
managed by the ONEP, communes, villager’s associations or individuals.

N’ Fifikh (No. 5)

The local population in and around the irrigation area depends on wells or springs
for drinking water supply. In some locations, there exist problems of salinity or
scarcity of water quantity.

Taskourt (No. 9)

The local population depends on wells, springs or “Mattfias’ (storage tank) for
drinking water. Asarule, “ Mattfias’ isused to store surface water in the river taken
through “Seguia’ (canal). Quality of water taken from springs or wells are
comparatively better, but water from*“Mattfias’ isregarded as one of the causesfor
water-borne disease occurrence.
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Timkit (No. 10)

Immediately downstream of the dam (Ifegh village), there is a water supply system
that is managed by a villager’s association, provided with a distribution tank, pipes
and house connection facilities.

Tinejdad, the municipality that is located downstream of the dam, is served by the
ONEFP's water supply system (Goulmima-Tinejdad) of which source are three
drilled wells.

Some local population invillagesaround Tinejdad currently dependson * Khettara”
(traditional water supply system).

Azghar (No. 17)

Ribat ElI Kheir, the nearest municipality from the dam, is served by the ONEP’s
water supply system of which source are two wells. The local population in the
irrigation area currently depends on springs and wells. At the most downstream
irrigation area (M ghilavillage), there exists a water supply system that is managed
by the Ouled Mkoudou commune.

Rural Electrification

Among the four projects, the Taskourt and Azghar dams are selected for the study
of power generation, because of their rather ample water resources with respect to
annual inflow and storage volume.

It is understood that there exist concrete programs for rural electrification by the
National Office of Electricity (ONE) to extend its 22 kV digtribution lines around
the sites of the Taskourt and Azghar dams in the framework of PERG

Taskourt (No. 9)

Villages downstream of the dam, and upstream of the reservoir are aready
connected to the grid. ONE isimplementing PERG2 (2000-2002) to electrify major
villagesin irrigation areasin Assif EI Mal commune.

Villages in Assif EI Mal commune and the reservoir area in Adass| commune are
also to be electrified in PERG3 (2002-2004).

Azghar (No. 17)
Villages located around Ribat Al Khayr are already electrified. ONE is
implementing PERG2 (2000-2002) to electrify villagesin irrigation area. Villages

upstream of the reservoir or outside of the irrigation areais also programmed to be
electrified in PERG 4 and 5.
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Social Environmental Conditions

Socio-demogr aphic

The education level in the four sitesis low for both men and women. L iteracy of the
men is low and the women are illiterate. This low literacy rate is not conducive to
empowering the populations to quickly to take care of themselves during the
resettlement process. Accessto health servicesis possible only in emergency cases.

Social Organization

Timkit has the most organized population where the traditional association (e.qg,
Jamaa Soulalia: inherited group) exits. The group settlesthe conflicts among people
and seeks to develop relations with other communities. In Taskourt some
individuals (as assai's Fakih) possess the moral power amongst the population and
therefore can organize people. These types of social cohesion can be supportive to
facilitate resettlement plans. N’ Fifikh and Azghar are not socially organized.

Women Conditions

The women participate in all the activities without any decisional role. Their
practical conditions are very unfavorable and do not insure comfort. They don’t
take any advantage of the strategic conditions of Moroccan women. This situation
is the result of the isolation of the sites, the general illiteracy of women, the
willingness of men and resignation of women to maintain their postion,
considering respect of customs and traditions.

Per ception of Populations:

The population of the four sitesagreesto the dam implementation and construction.
They participated in counting of their goods, which were estimated beneficiaries
residents or non-residents illegible. Global average income of 20% is added to
entitled beneficiaries residents to be compensated in first year of the resettlement.

Development Plan of the Priority Projects

Significance of PMH

According to the action plan concerning the rural development and irrigation in
Five Year National Development Plan, new irrigation development of 33,850 haare
proposed to be conducted under small and medium irrigation perimeters (PMH),
and an integrated rehabilitation program involving an area of 105,10000 ha of PMH
is scheduled to be implemented.
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PMH has a great potential for perennial irrigation. It accounts for 38% of perennial
irrigation potential and mobilizes 35 to 40% of water resources of the country. They
are scattered all over the country and developed by mobilizing water resources.
From the viewpoint of social equity in terms of its investment and distribution,
PMH irrigation can take advantage of consented investments by the Government.

The Administration has set up a participatory approach with the beneficiaries from
the design to the achievement of the project to successfully implement the project
and to continue its investment. In addition to these efforts, it encourages the
beneficiaries grouped with the framework of the agricultural water users
association (AUEA) to take responsibilities for the management of the perimeters.

Alter native Studiesfor Irrigation Scheme of Each Project

In order to examine the irrigation extent and economic feasibility of the respective
projects, alternative studies were conducted for the following 14 cases.

No.5 N’ Fifikh Upstream

Four cases of the alternative study were carried out in the area. They consist of 1)
gravity irrigation for the cropping pattern proposed by the JICA Study Team (NU1),
2) gravity irrigation for the existing cropping pattern (NU2), 3) gravity irrigation for
the cropping pattern proposed by the DPA Ben Slimane (NU3), 4) mechanical
irrigation for the cropping pattern proposed 1) above (NU4), and 5) gravity
irrigation for the cropping pattern proposed 1) above at the highland areaslocated in
the left bank of the N’ Fifikh river (about 100 high) (NU5).

No.5 N’ Fifikh Downstream

Two alternative studies were conducted in the area. They consist of 6) mechanical
irrigation for the cropping pattern proposed by the JCA Sudy Team by lifting
water directly from the N’ Fifikh river (DN1), 7) and mechanical irrigation for the
cropping pattern proposed 6) above by lifting water from a dam/reservoir to be
congtructed at N’ Fifikh river near Rahal (DN2).

No. 9 Taskourt

Two alternative studies were conducted in the area. They consist of 8) gravity
irrigation for the cropping pattern proposed by the JCA Sudy Team through the
dam with a capacity of 34 Mm?® (TA1), and 9) mechanical irrigation for the cropping
pattern and through the same dam capacity proposed 8) above (AT2). In addition,
two cases with a dam capacity of 24 Mm®, consisting of 10) gravity irrigation for
the cropping pattern proposed 8) above (AT3), and 11) mechanical irrigation for the
cropping pattern 8) above (AT4).
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No0.10 Timkit

Two alternative studies were conducted in the area. They consist of 12) gravity
irrigation by means of surface water from the Timkit dam and subsurface water
recharged with floods through pump wells except the Ifegh area where is irrigated
by surface water (Alternative TI1), and 13) gravity irrigation by means of
subsurface water recharged with floods through pump wells except the Ifegh area
where is irrigated by surface water (Alternative T12). In case of both alternatives,
cropping pattern are proposed by the JJICA Study Team.

No.17 Azghar

14) Gravity irrigation for the cropping pattern proposed by the JCA Sudy Team
that seems to be most appropriate in view of farming practices (AZ1).

Agricultural Development Plan

Agricultural development plan is formulated in consideration of the present land
use, actual farming practices, intentions of local authorities and farmers, and the
strategies of the Government. The development plan has to contribute to the
improvement of farmers' living condition and be appropriate and sustainable.

Selection of crops for adopting the proposed cropping patterns is made in due
congderation of the present cultivated crops, agro-meteorological condition,
technical level of farmers and social conditions of each project area. As principals
of selection of crops, cereals, fodder, legumes, vegetables and fruits (tree crops)
were considered.

Irrigation Water Demand

Estimate of the water demand with project is based on the meteorological
information of five stations of Fes (for Zone 1), Marrakech and data on temperature
recorded at the Sdi Jaber Sation (for Zone Il), Marrakech (for Zone II1),
Ouarzazate (for Zone 1V) and Errachidia (for Zone V). Reference crop
evapotranspiration (ET0) was worked out by the modified Penman method.

The calculation of the project water requirement required for a given cropping
pattern and intengity includes the net irrigation requirement and other water needs
including conveyance, distribution and application efficiencies of the system. These
are calculated on a monthly basis. Using average supply, the total project acreage
can then be determined from the available water resources.

The project water requirements for the proposed cropping pattern by means of
gravity irrigation for the four priority areas were calculated to examine the
irrigation extent as well as economic feasihility.

No. 5 N'Fifikh (Gravity irrigation, Alternative NU3): 853.2 mm/year in case that
dependable rainfall is 80%, and 653.7mm/year in case of 20% dependable rainfall.
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No.9 Taskourt (Gravity irrigation through the dam with a capacity of 24 Mm3,
Alternative TA3): 964.1 mm/year in case that dependable rainfall is80%, and 794.0
mm/year in case that the dependable rainfall is 20%.

No.10 Timkit (Gravity irrigation by means of surface water from the Timkit dam
and subsurface water recharged with floods, Alternative TI1): 1,121.2 mm/year for
the Ifegh area, 915.6 mm/year for the Tingdad area and 784.1 mm/year for the
Chitam area.

No.17 Azghar (Gravity irrigation, Alternative AZ1): 730.4 mm/year in case that
dependable rainfall is 80%, and 546.2 mm/year in case of 20% dependable rainfall.

Agricultural Water Users Association (AUEA)

The farmers in small and medium scale irrigation areas (PMH perimeters) were
engaged in implementing irrigation facilities depending on their own experiences
and know-how. Such traditional association was changed to Association of Jury by
the promulgated law n° 02-84 (May 13", 1992).

This organization allows a wide partnership covering potentially all fields of
creation and management of the perimeters.

In thisregard, it is necessary to re-organize the existing AUEA for the projects of
No.9 Taskourt and No.10 Timkit and to newly establish AUEA for the projects of
No.5 N’ Fifikh and No.17 Azghar in accordance with Law n° 02-84.

Rechar ging of Groundwater (in case Option TI1 in clause 95 of this Executive
Summary)

For the Timkit basin (Refer to Fig. S3), it is recommended that 1.12 Mm® (80% of
annual mean inflow to the basin excluding regulated water by Timkit dam) isto be
exploited annually in the irrigation area by 7 wells of 30 liter/sec capacity with 4
hours operation a day in average.

It is allowed to maintain water exploitation at current level in the outside of the
irrigation area.

For the Todrah basins (Refer to Fig. S3), it isrecommended to restrict groundwater
exploitation in the outside of the irrigation area to 50% of the year 2000 level.

In the irrigation area, 11.17 Mm?® (80% of annual mean inflow to the basin
excluding regulated water by Timkit dam) isto be exploited annually by 30 wells of
30 liters/sec capacity with 9 hours operation per day in average. In case of drought
with 5-year probability, however, the water intake from the wells in the irrigation
areasisto be reduced to 5.58 Mm® (50% of 11.17 Mm?).
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Rural Water Supply

Small-scale water supply system is planned, utilizing water from dam conveyed
through irrigation canal or river as its source. To secure its quality for drinking
purpose, water purification by slow sand filter with settling tank and primary
filtration (coarse filtration) will be adopted. Serious problem in water quality or
guantity is recognized for the existing water source.

No.5 N’ Fifikh

It isplanned to apply the systemto Tlet Ziaidavillage in Ziaida commune, because:
1) itsrelatively near the river (irrigation canal), and 2) existence of public facilities
such as market, school, mosgue and hospital.

No. 9 Taskourt

It is planned to apply the system to some of villages in the irrigation area that
utilizes* Mattfia’, such as Dar Akimakh in Assif El Mal commune, and Tamatoust
and Tiguemi Oumrhar villages in M’zouda commune, because of: 1) high
dependence on “Mattfia’ (traditional water storage tank) and 2) rather large
population.

Water Balance Sudy

Duration of smultaneous calculation is taken as long as possible, in so far as the
monthly inflow data are available. 50-year sedimentation volume is taken as dead
storage volume for the N’ Fifikh, Taskourt and Azghar dams. Meanwhile 20-year
sedimentation volume is applied for the Timkit dam to avoid water loss due to
excessive evaporation from reservoir surface. Criteria for supply guarantee for
irrigation are set asfollows, according to the common practice in Morocco:

- Deficit year is defined as years of which annual deficit overpass 15%.
- Admissible frequency for occurrence of the deficit year is 20 %.

- Admissible maximum annual deficit is 50 %.

Deter mination of the Project Scale

No. 5 N’ Fifikh

As aresult of economic evaluation, Alternative NU3 brings the highest economic
internal rate of return, accordingly suggested as the definitive plan. With cropping
pattern that enhances vegetable cultivation, net irrigation area is calculated at 590
ha, and annual average irrigable areais 645 ha. Development scale of theirrigation
facilities (Gross Areq) is set as 1,000 ha
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No0.9 Taskourt

Alternative TA1 and TA3 bring the highest economic internal rate of return.
Considering the DGH’s policy to implement the Taskourt dam as a medium-scale
dam, and advantage to mitigate negative effect due to inundation, Alternative TA3
is suggested as the definitive plan. Net irrigation area is calculated at 2,500 ha and
annual average irrigable area is 2,713 ha. Development scale of the irrigation
facilities (Gross Area) is set as 4,500 ha.

No.10 Timkit

As a result of economic evaluation, Alternative TA1 brings the highest economic
internal rate of return, therefore it is suggested as the definitive plan. Net irrigation
area is calculated a 1,350 ha and annual average irrigable area is 1,690 ha
Development scale of the irrigation facilities (Gross Area) is set as 3,060 ha.

No.17 Azghar

Development scale of the irrigation facility area is set at 2,000ha, that is, the
maximum limit from the topographic condition. The dam scale is fixed so as to
provide the required regulated volume for this irrigation area. According to
economic evaluation, this project scale brings high economic viability even if the
negative impact on the existing ldriss 1IER dam in the downstream is also
considered. Therefore, this scale is suggested as the definitive plan.

Environmental Impact and Resettlement Plan

Natur al Envir onment

Establishment of Environmental Management Plan (EMP) is the most important
practice as a long-term mitigation of the environmental impacts. Practical
institutional organization for environmental monitoring and management,
environmental parameters and sampling locations for water quality have been
determined and proposed. The following recommendations are made on the EMP:

- Environmental Management Unit (EMU) should be established, and the
DGH be responsible for the implementation of the EMP.

- Development of tree planting program as a counter measure for erosion
problem, particularly the Taskourt site ispossible. This should be included
as one of the main components of the EMP.

- The Ministry of Forestry should be fully involved into the tree-planting
program (the Ministry should be involved as a regular member of the
Seering Committee so that an appropriate counterpart should be
appointed).
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Social Environment and Resettlement Plans

In al the proposed projects, social incomes are very limited by the existing
agricultural and breeding activities. These incomes are not viable enough for the
local people in the sites under the existing natural and social conditions.

In order to identity the new resettlement areas, evaluation was made for the assets
and number of familiesin the existing dam sites. According to the hearing survey at
4 dam sites, it can be said that if proper compensation would be made, people inthe
submerged areas would cooperate with dam constructions.

Preliminary Design and Project Cost Estimates

Preliminary Design
No. 5 N’ Fifikh

The dam site is located in the hilly area, 25 km southwest from Ben Slimene.The
Site was selected at just the upstream side of the narrow valley on the Daliya River
where both abutments become closer. Many out-crop of quartzite, which is hard
rocks are observed at both abutments and they run acrossthe site with narrow width.
However both upstream and downstream sides of the quartzite are deteriorated by
faults. In order to avoid this, the dam axis is shifted to somewhat upstream side
where impervious embankment may not be placed on the quartzite layer. In this
case the foundation of the dam body is rather soft rock of weathered sandstone and
pelite stone. This foundation rock may not have sufficient bearing capacity for a
concrete gravity type dam. Accordingly, afill type dam that can apply to these soft
foundation is selected at this site. Principal features of the proposed dam are as
follows:

Type of dam; Center-cored rock fill
Elevation of dam crest; EL 25150 m
Elevation of dam foundation; EL 204.00m
Dam height; 4750 m
Length of dam crest; 325.00 m

Irrigation facilities area (Upstream) is 1,000 ha (net).

No. 9 Taskourt

The dam siteislocated on the valley of the skirt of the High Atlas Mountains, about

70 km southwest from Marrakech. The site is selected on the Asif el Mal River at

just downstream of the Taskourt village, where an efficient reservoir can be planned.
Both the right and left abutments are rather steep dopes and the riverbed is narrow.

The foot of left abutment is high upright dope where a mass of foundation rock is
exposed widely. On the contrary, the right abutment has less exposure of rocks.
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It ismostly covered with shallow talus deposits. Depth to reach foundation rock is
shallow on both abutments. Judging from these geological condition, topography
and scale of dam, it is recommended the dam should be a concrete gravity type.
However, it is anticipated that the right abutment may possibly be covered with
thickly fractured and weathered rocks beneath the talus deposits because of faults
running across the right abutment. Principal features of the proposed dam are as
follows:

Type of dam; Concrete gravity by RCC
Elevation of dam crest; EL 1,000.50 m
Elevation of dam foundation; EL 927.00 m
Dam height; 73.50 m
Length of dam crest; 225.00 m

Irrigation facilities areais 4,500 ha (net).

No. 10 Timkit

The dam site is located on the Ifegh River in the mountain range 25 km northwest
from Tingjdad. The dam site is selected in the downstream end of a series of gorges
with very steep sope in the left abutment and moderately steep dope in the right
abutment. The geology of this area mainly consists of limestone. However, clayey
limestone layers that make wide impervious planes exist in the foundation of the
dam. Strike of the planes is parallel with the dam axis dipping 20 to 30 degrees
being declined to upstream. The dam axis should be properly selected so that the
dam body could be connected with the impervious planes by grouting work. The
base of dam body mostly sits on pervious limestone layer. As limestone itself is
hard rock foundation, it could bear the load from both a concrete gravity dam and
fill dam. In case of fill type dam, erosion and piping in the embankment, which may
lead to fatal damage of dam, is anticipated. Accordingly a concrete gravity dam that
is highly resistant to such erosion is selected for this dam site. Principal features of
the proposed dam are as follows:

Type of dam, Concrete gravity by RCC
Elevation of dam crest; EL 1,259.50 m
Elevation of dam foundation; EL1,195.00 m
Dam height; 64.50 m
Length of dam crest; 210.00 m

Irrigation facilities areais 3,060 ha (net).

No. 17 Azghar

The dam site is located on the Zloul river in the hilly area, 7 km east from Ribat Al
Khayre that is around 50 km eastward from Sefrou. A mountain range closes to the
upstream end of the irrigation service area.
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The valley in the mountain range carved by the Zloul River isthe dam site. Geology
of the dam gite is blackish marl. Hard foundation rocks of the marl expose on the
riverbed and on the dopes of both abutments. Lots of bedding stratification are
observed in the marl, but their contacts are firm. Accordingly the foundation will
bear both types of gravity dam and fill dam. Construction materials for the both
dams could be obtained near the dam site. In order to select the dam type, fill type
dam with center-core and concrete gravity type dam to be constructed by RCC are
compared. From the result of the comparison study, the construction cost of the
center-cored fill dam is cheaper by about 30 % than RCC, so afill type dam for this
ste isrecommendable. Principal features of the proposed dam are:

Type of dam; Center-cored rock fill
Elevation of dam crest; EL 859.50m
Elevation of dam foundation; EL 817.00m
Dam height; 4250 m
Length of dam crest; 325.00 m

Irrigation facilities areais 2,000 ha (net).

Project Cost

Project costs are estimated, including construction cost, resettlement cost,

engineering

service cost, administration cost, physical contingency, price contingency, and

value added tax based on the following conditions and assumptions:

1) The costs are estimated at the price level of April 2000.

2) The exchange rate used in the estimate is shown as below:
US$1.00=DH10.68, JYen100=DH9.90

3) The construction costs are estimated based on the unit cost, which has been
cautioudly fixed considering the prices used in actual bidding.

4) Resettlement cost has been estimated on preliminary basis and it includes
compensation for properties, compensation for earning shortage, and
expenses for monitoring and guidance. The cost does not include the cost
for infrastructure and public utilities at resettlement location.

5) Engineering service cost isestimated at 7% of the total costs of construction
works.

6) Administration cost is assumed at 5% of the total costs of construction
works and resettlement.

7) Physical contingency isassumed to be 10% of the total costs of construction
works, resettlement, engineering services, and administration.
8) Price contingency isassumed to be 3% per annum for both foreign and local

currency portions of all the codts.

9) Value added tax is calculated at 20% of the engineering service cost and
14% of all the other costs.

The estimated project costs are presented in Table S6 and summarized below:
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Project Cost Unit: Million DH

Cod Item N'Fifikh Taskourt Timkit Azghar  Total
1. Construction cost 181.0 409.5 274.6 1858 1,050.9
1.1 Dam and appurtenant facilities 143.1 2754 162.3 1125 693.3
1.2 Irrigation facilities 36.5 1317 112.3 733 353.8
1.3 Water supply system 14 24 - - 38
2. Resettlement cost 33 285 6.4 51 433
3. Engineering service cost 12.7 28.7 19.2 130 73.6
4. Administration cost 9.2 219 140 9.5 54.6
5. Physical contingency 20.7 489 314 21.3 122.3
Sub-tatal (1.- 5.) 226.9 5375 345.6 2347 1,344.7
6. Price contingency 443 101.0 775 46.3 269.1
Sub-total (1.- 6.) 271.2 638.5 423.1 2810 1,6138
7. Vaue added tax 38.9 916 60.8 404 231.7
Total (1.- 7.) 310.1 730.1 4839 3214 11,8455

The annual disbursement schedule of the project costsis shown in Table S7.
Y Economic and Financial Evaluation

XIV.1 Economic Analysis

100.  The economic analyses of the projects have been conducted for both the cases of
with and without the indirect benefit (economically induced benefit). The results
are summarized below (it should be noted that DGH studied the economic analysis
for the large-scale dams for both the cases of with and without the indirect benefit,

and the JCA Study followed the analysis procedures):
Results of Economic Analysis
Project EIRR B/C NPV (Unit: million DH)
(%) DR=8% DR=6% DR=8% DR=10% DR=12%
Without Indir ect Benefit

N’ Fifikh 6.8 0.86 24.0 -26.6 -55.4 -72.1
Taskourt 8.1 1.02 146.9 6.5 -73.1 -119.3
Timkit 7.1 0.90 479 -27.6 -69.6 -93.3
Azghar i2.2 1.62 2420 1209 48.5 34
Overall Plan 8.5 1.07 394.6 58.8 -117.7 -210.3
With Indir ect Benefit
N’ Fifikh 10.0 1.17 87.4 323 -0.3 -20.4
Taskourt 114 1.31 2826 130.3 40.8 -14.0
Timkit 10.4 1.21 140.2 56.6 7.8 -21.8
Azghar 16.6 1.97 3178 188.7 110.4 60.5
Overall Plan 12.0 1.38 709.8 332.3 122.4 2.0

Note: DR means discount rate applied for cal culation of B/C and NPV.

Asaresult of the economic analyses with the indirect benefit, all the projects show
favarable economic efficiency with EIRR of more then 10%. The overall plan also
has a favorable result with EIRR of 12% and NPV of 332 million DH. From the
results, it can be judged that all the priority projects are economically feasible.
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XIV.2 Financial Analysis

101.

For evaluation of the project feasibility from the financial aspect of farmers, typical
farm budget analyses are made classifying the farmers into three groups by size of

farming. The results are summarized below:
Capacity to Pay
. Scale of farming
Project Item Small Medium Large
N'Fifikh 1) Average size of farmland (ha) 0.9 24 14.6
2) Capacity to pay (DH) 17,829 58,961 394,285
3) Average annual water charge (DH/household) 2,791 7,442 45,271
4) Ratio to the average capacity to pay 16% 13% 11%
Taskourt 1) Average size of farmland (ha) 0.8 2.6 11.3
2) Capacity to pay (DH) 16,241 63,746 293,463
3) Average annual water charge (DH/household) 2,094 6,804 29,572
4) Ratio to the average capacity to pay 13% 11% 10%
Timkit 1) Average size of farmland (ha) 0.4 2.2 8.9
2) Capacity to pay (DH) 6,225 59,005 251,614
3) Average annual water charge (DH/household) 1,467 8,071 32,651
4) Ratio to the average capacity to pay 24% 14% 13%
Azghar 1) Average size of farmland (ha) 0.8 25 10
2) Capacity to pay (DH) 20,265 74,015 317,810
3) Average annual water charge (DH/household) 1,600 5,000 20,000
4) Ratio to the average capacity to pay 8% 7% 6%

The water charge, which covers the O& M and replacement costs of the irrigation
facilities, will not place a heavy economic burden on the rural farmersin the project

sites.

On the other hand, the repayment capability for the capital cost of the projects has
been examined on a preliminaly basis. For the examination, the financial cash flow
statements using the anticipated project revenue and fund requirement is prepared
as shown in Table S3 based on the following conditions:

75% of the capital costs are financed by bilateral or international
organization asfar asthe costsare not non-eligible items. The non-eligible
items are cogts for land acquisition, house compensation, administration,

and any types of taxes and duties.

The assumed condition of finance is with an interest rate of 2.2% per
annum for a repayment period of 30 years including a grace period of 10

years.

The annual required fund for implementation of the projects and repayment of loan
is moderate and if a soft loan is available, it will not be a heavy burden on the
Moroccan Government.
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XV

XV.1

102.

103.

Conclusions and Recommendations

Conclusions

Among the proposed 25 dam projects for medium-scale dams for water resources
development in the rural areas in Morocco, prioritization of these dams has been
made from different levels and dams were grouped according to their priority into
four groups namely, A, B, C, and D as shown in Section VII.2 of this Executive
Summary. Asaresult, four projects of: 1) No.5 Upper N’ Fifikh, 2) No.9 Taskourt,
3) No.10 Timkit, and 4) No.17 Azghar for group A were selected for further
Feasbility Study.

The development plan, and the preliminary design and project cost estimate for
these four priority projects are described in VIII to XIII of the Part Il Feasibility
Sudy of this Executive Summary.

The Government intends to implement medium-scale dam projects for water
resources development inthe rural areaaiming at irrigation, domestic water supply,
flood damage mitigation, land conservation and job creation. So the plan
formulation of the priority four projects in the feasibility study should be made
clearly in conformity with the national strategy.

The rural areas where these projects are located have annual mean rainfall ranging
from 190 to 450 mm, being extremely low and are much devastated mountainous
ones. Further, there are not usually available discharges in the rivers then for
people to maintain their living in the rural areas, water resources developments by
medium-scale dam construction to regulate and use floods occurring few times
annually are very necessary.

Also, as under groundwater resources are scarce or aimost exhausted in the rural
areas and water transfers from other basins are not realistic, ensuring water
resources by medium-scale dam construction are very important.

Inthisregard, the JJCA Sudy Team proposed to formulate these four projectsin the
Group A projects asfollows:

No.5 N’ Fifikh

Thisproject should be implemented mainly as an alternative plan for the devastated
vegetable fields located at suburbs of big cities such as Casablanca and Rabat. The
main componentsto be constructed are dam facilities, irrigation facilities, domestic
water supply systems, etc. as shown in Tables S1 and S2, and Figure 6.
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An agricultural water users association (AUEA) will need to be organized for
appropriate management of the river water since it is currently managed
individually.

No.9 Taskourt

The main purposes of this project are the development of large-scale irrigation to
the exigting farmlands located about 30km downstream of the proposed dam
consdering possibility of the improvement of the social environment for about
1,000 inhabitantsliving in the anticipated reservoir area by meansof settlement into
anew living area. The main components to be constructed are a dam, rehabilitation
of existing irrigation facilities, domestic water supply systems and social
infrastructures in new settlement areas for the inhabitants in the reservair, etc. as
shown in Tables Sland S3, and Figure S7.

Although the AUEA has been organized to operate and maintain the existing
traditional irrigation system, it is suggested to reorganize it for the new system.

No0.10 Timkit

The main purpose of this dam isirrigation to three existing oases. The beneficiary
areas of this project are located immediately downstream, and about 30km and
40km downstream of the proposed dam, which will contribute to preventing
expansion of the Sahara desert to the north. The main componentsto be constructed
are dam facilities, and rehabilitation of existing irrigation facilities. as shown in
Table 4 and Figure S8.

Although the AUEA has been organized to operate and maintain the existing
traditional irrigation system, it is suggested to reorganize it for the new system.

No.17 Azghar

This project should be implemented mainly for the development of medium-scale
irrigation to the existing farmland, just downstream of the proposed dam. The main
componentsto be constructed are dam facilitiesand irrigation facilities, asshown in
Table S5 and Figure 0.

It isnecessary to organize an AUEA for appropriate management of the river water.

Based on the results of the Initial Environmental Examination (IEE) that was
conducted in the First Phase of the Sudy, a more detailed environmental survey
was conducted in the Second Phase. The Ministry of Environment, Morocco has
proposed to egtablish an official Environmental Impact Assessment (EIA)
procedure, but the Government has not authorized the proposal yet. So there is no
legal status on the EIA procedure in Morocco at present time.Therefore, JCA
guidelineswere used in this study, but draft law of Morocco was also respected and
fully applied in this study.
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It can be said that negative impact on natural environment due to implementation of
these four projects are not so serious because these dams are medium-scale and if
appropriate countermeasure are made, there will not be any problem in the
implementation. Further, river maintenance flows are very few in the rivers where
these four projects are located. So to ensure water resources are used stably and
effectively, improvement of natural environment in the downstream of the dams
such asrestoration of green, etc. can be rather expected.

Social impact due to the implementation of the four priority projects and
resettlement plan of inhabitants living in the proposed reservoir which are prepared
by the ICA Study Team are described in clause 8.7.2 of Volume || Main Report. In
particular, in case of Taskourt, although more or less 1,000 inhabitants are forced to
be resettled for the dam construction, accordingto hearing by the JCA Study Team,
they will cooperate with dam construction if they receive proper monetary
compensation. Inhabitants living in proposed reservoir area have been maintaining
anomadic life until now and are not seemingly particular about their ancestral lands.
This situation is the same for the other three projects.

In order to judge the priority for the implementation of these four priority projects,
the following considerations should be taken into account:

- Irrigation systems of No.9 Taskourt and No.10 Timkit are existing and
these projects shall construct new dam as well as rehabilitation of the
irrigation facilities, while No.5 N’ Fifikh and No.17 Azghar shall construct
newly both dam and irrigation facilities. As in Morocco the priority is
given to rehabilitation projects, No.9 Taskourt and No.10 Timkit are
judged to have higher priority than the other two projects.

- There are two possible method for usage of stored flood water in the
reservoir for irrigation in No.10 Timkit ; 1) directly distributing the usable
water to the irrigation field and 2) infiltrating the usable water into
underground beneath irrigation field before irrigation usage. Even if
whichever method is applied actually, there exists some uncertainty in
No0.10 Timkit compared to No.9 Taskourt. Then the priority of No.10
Timkit isjudged lower than No.9 Taskourt.

- By discussion with regional office of MOA for each project, this Study is
proposing cropping pattern that vegetable is very dominant (70 %) for
No.5 N’ Fifikh, while in other projects, cereal is dominant. In this case as
farmersare not familiar with the cropping patern, No.5 N’ Fifikh has some
uncertainty comparing with other projects. Then the priority of No.5
N’ Fifikh is judged rather lower.
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XV.2

107.

- No. 17 Azghar may give negative impacts to the existing Allal Al Fassi
and Idris ler dams located downstream of Azghar dam site. The major
negative impacts are losses of hydroelectric power generation and
irrigation water supply due to reduction of usable water. Even such
negative impact is already considered in economic analysis of this Study,
thisfactor isrecognized to make the priority of No.17 Azghar rather lower.

The Moroccan government puts the highest priority on No. 9 Taskourt, although
more or less 1,000 inhabitants are forced to be resettled, and intends to proceed to
its congtruction ahead of the other three projects.

These projects are justified from the economic and financial viewpoint as stated in
Section X1V of this Executive Summary.

The water charge, which covers the O&M and replacement costs of the irrigation
facilities, will not place aheavy economic burden on the rural farmersin the project
dgtes. Meanwhile, the annual required fund for implementation of the whole
projects and repayment of loan isapproximately 100 to 150 million DH as shown in
Table 8. If a soft loan is available, the implementation of the projects and the
repayment of the loan will not be a heavy burden on the Government.

Recommendations

Considering the above conclusions, that four priority projects are justified from the
aspects of necessties of projects, technical assessment, natural and social
environment, and economic and financial evaluation, implementation of them are
strongly recommended.

Overall implementation schedule of priority projects and other medium-scale dam
projects to be newly identified by the Moroccan government under the long-term
water resources development plan until the target year 2020 is proposed asshown in
Figure S10.

According to the implementation schedule of DGH, implementation agency of
medium-scale dams, dam construction of Taskourt isto start within the current five
year national development plan (January 2000 to December 2004) and construction
of the other three dams is to start in the beginning of the next five year national
development plan (January, 2005 to December, 2009). It seems that this has been
decided considering social aspects at the moment in Morocco.
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Project cost for the four priority projectsand the annual disbursement schedulesare
shown in Tables S6 and S7.

Asdescribed in Section XIV.1 of this Executive Summary, economic viability by the
direct benefit for the medium-scale dam projects are generally not 0 high, so the
financial planfor each project israther difficult to establish. It is, however, possible to
justify the projects considering the indirect benefit such as the economically
induced benefit or in view of the social aspects which are above all the mog serious
matters in Morocco. Accordingly, soft loan with low interest and long repayment
period from international financing agencies such as JBIC isvery necessary.

According to present organization of the Government, the implementation agency
for medium-scale dam project is DGH, the hydraulic sector of MOE. It is
responsible for dam components, and other ministries or agencies are
independently responsible for water usage components downstream. For example,
MOA is responsible for irrigation component and ONEP for the component of the
potable water supply, and so on.

For the smooth promotion and implementation of the medium-scale dam projects, a
permanent and unified implementation committee chaired by DGH and comprised
of the government staff dispatched from the related ministries and agencies should
be established in the central government.

In addition, for the smooth implementation of the Projects, the Government should
establish a Project Implementation Office (PIO) under the administrative agency
for each hydraulic region to be established by the central government consisting of
the Government Agencies concerned. General Directorate of Hydraulics, Ministry
of Equipment would be the secretary of PIO and take overall responsibility for the
implementation of the Projects. The PIO organization chart is shown in Figure S11.

As described in Section XI1.1 of this Executive Summary, establishment of
Environmental Management Plan (EMP) is the most important practice as a
long-term mitigation of the environmental impacts. Establishment of
Environmental Management Unit (EM U), development of tree planting program as
acounter measure for erosion problem, and involvement of the Ministry of Forestry
into such tree planting program should be also forwarded.

These days resettlement due to dam construction is a major issue not only in Japan
but also in other countries. So the Moroccan government is strongly requested to
make proper action on land acquisition including resettlement issues for these four
priority projects by means of both monetary compensation under the current law for
the land acquisition in Morocco and compensation of new resettlement area using
collective lands. Further study on land acquisition planning should be forwarded
based on the following options suggested in this Study.
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No. 5 N'Fifikh (38 families, 187 persons)

- Resettlement to downstream irrigation area

No0.9 Taskourt (205 families, 1,014 persons)
- Resettlement to upper hill of left bank of reservoir (Aazib) and
downstream irrigation area
No.10 Timkit (64 families, 342 persons)
- Resettlement to downstream irrigation area (I1fegh)
No.17 Azghar (10 families, 42 persons)
- Monetary compensation under the current law for land acquisition in

Morocco

Terms of references for the detailed design of the 4 priority projects, which should
be conducted after this Sudy, are described in clause 11.2 of Volume Il Main
Report. In particular, prior to commencement of the detailed design for the
irrigation facilities of these projects, water management study should be made
considering existing water rights, existing water distribution system, and land
consolidation to be made in future.

S41



Feagbility Sudy on Water Resour ces Development in
Rural Areain the

Kingdom of Morocco
Final Report
Volume | Executive Summary

Tables



TableS1: Preliminary Project Featuresof Small-scale Water Supply System

[tem Unit N'Fifikh Taskourt
Village Tlet Zisida Dar Akimakh Tamatoust | 9UeM
Oumrhar
Commune Ziaida Assif El Mal  Mzouda Mzouda
Population person
1994 824 575 549 539
2000 1120 760 (292) 552
2020 1300 900 700 700
Consumption
Daily m>/day 26 18 14 14
Annual m>/year 9,490 6,570 5,110 5,110
N'Fifikh Seguia Seguia Seguia
Water Source River Tadraouit ~ Tamatoust  Taourdast
Reservoir Volume ~ m?® 26 18 14 14
Number of Stand
Pipes nos 4 3 3 3
Project Cost mil DH 1.80 1.20 0.90 0.90
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TableS2: Principal Featuresof No.5 N'Fifikh

Description Remark
A.Dam
1 General
Province Ben Slimane
River Oued Daliya
Coordinate of dam site XI1 345,640 Location: direct distance 25km from Ben Slimane
Yli1 311,800
Xr2 345,700
Yr2 312,200
2 Hydrology
Catchment area km2 323.00
Annual mean rainfall mm 323.00
Annual mean run-off Mm3 13.32
3 Reservoir
Gross storage m3 19,200,000.00
Effective storage m3 17,700,000.00
Dead storage m3 1,500,000.00 30,000m3/yr. x 50yrs
Reservoir surface area ha 173.60
Elevation of flood water level (FWL) m 248.64 Hd=3.64m
Elevation of normal water level (NWL) m 245.00
Elevation of low water level (LWL) m 225.50
4 Dam Body
Geology of foundation Alternation of sandstone & Pelitic stone (Devonian to Carboniferous)
Type of dam Center-cored rock fill
Elevation of dam crest EL 25150 Freeboard aboveFWL 2.86
Elevation of dam foundation EL 204.00 aboveNWL 6.50
Height from proposed foundation m 47.50
Length of dam crest m 325.00
Upstream slope 1:2.50
Downstream slope 1:2.00
Width of dam crest m 6.00
Seismic intensity 0.10 (100yr.acceleration=42gal)
Embankment quantity (total) m3 678,400.00
Core m3 142,500.00
Filter & drain + Gravel, rock m3 515,600.00
Riprap m3 20,300.00
5 Spillway
Location Right bank
Geology of foundation Sandstone & Pelitic stone of CL-CM
Design inflow discharge (10,000yr) m3/s 1,800.00
Design outflow discharge(10,000yr) m3/s 1,668.00
Type of weir Non gated side channal
Welir length /width 120m x 25m
Design overflow depth m 364
Type of tilling basin Hydraulic jump type
6 Intake/Outlet
Type Inclined conduit
D600mm slide gate x 2
Intake location Left bank
Capacity m3/s 161
Outlet pipe D1000mm x 270m
Discharge control valve D1000mmJIFG
Raw water facilities D300mm pipe and D300 sluice valve
7 Diversion
Type Cofferdam/Culvert
Design inflow discharge(20yr/50yr) m3/s 250.0/380.0
Design outflow discharge(20yr/50yr) m3/s 236.1/271.0
Cofferdam crest elevation m 226.50
Upstream water |level (20yr/50yr) m 221.1/226.2
Culvert location L eft abutment
Culvert section/length 5m x 5m/ 300m
8 Dam Construction Cost
1.Direct cost
1.1 Diversion works MDH 18.07
1.2 Foundation excavation MDH 7.65
1.3 Foundation treatment MDH 3.56
1.4 Dam embankment MDH 11.56
1.5 Spill way MDH 70.49
1.6 Intake works MDH 3.66
1.7 Gate and pipe MDH 8.56
1.80verhed and profit of contractor MDH 19.60
Sub-total MDH 143.15
2.Physical contingency MDH 14.32
3.Price contingency MDH 36.20
Total MDH 193.67
4.Value added tax(14%) MDH 27.11
Ground total MDH 220.70 325 DH/m3
B. Irrigation
9 ServiceArea
Service area (Net) ha 1,000.00
10 Irrigation Construction Cost
1.Direct cost
1.1 Main canal MDH 12.82
1.2 Structures MDH 21.29
1.30verhed and profit of contractor MDH 2.39
Sub-total MDH 36.50
2.Physical contingency MDH 3.65
3.Price contingency MDH 9.23
Total MDH 49.38
4.Value added tax(14%) MDH 6.91

Ground total MDH 56.30 56,300 DH/ha
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TableS3: Principal Featuresof No.9 Taskourt

Description Remark
A.Dam
1 General
Province Marrakech
River Oued Al Mal
Coordinate of dam site XI1 206,800.00 Location: sidi Bou Othmane
Yli1 69,900.00
Xr2 206,900.00
Yr2 69,600.00
2 Hydrology
Catchment area km2 419.00
Annual mean rainfall mm 366.00
Annual mean run-off Mm3 44.65
3 Reservoir
Gross storage m3 25,100,000.00
Effective storage m3 19,100,000.00
Dead storage m3 6,000,000.00 120,000m3/yr. x 50yrs
Reservoir surface area ha 124.73
Elevation of flood water level (FWL) m 998.95 Hd=3.95m
Elevation of normal water level (NWL) m 995.00
Elevation of low water level (LWL) m 973.00
4 Dam Body
Geology of foundation Schist (Ordovician)
Type of dam Concrete gravity by RCC
Elevation of dam crest EL 1,000.50 Freeboard aboveFWL 1.55
Elevation of dam foundation EL 927.00 aboveNWL 5.50
Height from proposed foundation m 73.50
Length of dam crest m 225.00
Upstream slope 1:0.20
Downstream slope 1:0.84
Width of dam crest m 5.00
Seismic intensity 0.12 (100yr.acceleration=102gal)
Dam concrete quantity (total) m3 415,000.00
Conventional concrete  m3 100,300.00
RCC concrete  m3 314,700.00
5 Spillway
Location Center of dam body
Geology of foundation Schist
Design inflow discharge(1,000yr/10,000yr) m3/s 1,700/2,300
Design outflow discharge(1,000yr/10,000yr) m3/s 1,569/2,138
Type of weir Non gate straight crest
Weir length and width 100m x 80m
Design overflow depth(1,000yr/10,000yr) m 3.95/4.85
Type of tilling basin Hydraulic jump type
6 Intake/Outlet
Type Intake tower
W2.5XH3.0m slide gate x 2
Intake location Right side of dam body
Capacity m3/s 6.76
Outlet pipe D2000mm x 125 m
Discharge control valve D2000mm JFG
Raw water facilities D300mm pipe and D300 sluice valve
7 Diversion
Type Cofferdam/Buried culvert
Design inflow discharge(10yr/20yr) m3/s 400.0/600.0
Design outflow discharge(10yr/20yr) m3/s 339.7/474.2
Cofferdam crest elevation m 962.50
Upstream water |level (10yr/20yr) m 955.4/962.3
Culvert location Right side of river
Culvert section/length 7.2m x 7.2m/270m
8 Dam Construction Cost
1.Direct cost
1.1 Diversion works MDH 521
1.2 Foundation excavation MDH 17.22
1.3 Foundation treatment MDH 9.69
1.4 Dam embankment MDH 175.85
1.5 Spill way MDH 2.05
1.6 Intake works MDH 241
1.7 Gate and pipe MDH 12.40
1.80verhed and profit of contractor MDH 50.55
Sub-total MDH 275.38
2.Physical contingency MDH 2754
3.Price contingency MDH 69.63
Total MDH 372.55
4.Value added tax(14%) MDH 52.16
Ground total MDH 424.60 1023 DH/m3
B. Irrigation
9 ServiceArea
Service area (Net) ha 4,500
10 Irrigation Construction Cost
1.Direct cost
1.1 Main canal MDH 38.55
1.2 Structures MDH 84.54
1.30verhed and profit of contractor MDH 8.62
Sub-total MDH 131.71
2.Physical contingency MDH 13.17
3.Price contingency MDH 33.32
Total MDH 178.20
4.Value added tax(14%) MDH 24.94
Ground total MDH 203.10 45,100 DH/ha
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Table S4:  Principal Features of No.10 Timkit

Description Remark
A.Dam
1 General
Province Errachidie
River Assif N'ifer
Coordinate of dam site Xrl 507,335.0C Location: Tinjdic
Yrl 515,200.0C
XI2 507,550.0C
Yz 515,500.0C
2 Hydrology
Catchment area km2 572.0C
Annua mean rainfall mm 186.0C
Annua mean run-off Mm3 10.11
3 Reservoir
Gross storage m3 27,500,000.0C
Flood storage m3 20,000,000.0C
Effective storage m3 3,500,000.0C
Dead storage m3 4,000,000.0C 200,000m3/yr. x 20yrs
Reservoir surface arez ha 172.5C
Elevation of flood water level (FWL' m 1,258.1z Hd=2.32m
Elevation of surcharge water level (SWL) m 1,255.8C
Elevation of normal water level (NWL m 1,245.0C
Elevation of low water level (LWL m 1,240.3C
4 Dam Body
Geology of foundation Limestone (Lower Jurassic)
Type of dam Concrete gravity by RCC
Elevation of dam crest EL 1,259.5C Freeboard above FWL 1.38
Elevation of dam foundation EL 1,195.0C above NWL 14.5C
Height from proposed foundation m 64.5C
Length of dam crest m 210.0C
Upstream slope 1:0.2¢
Downstream slope 1:0.8¢
Width of dam crest m 5.0C
Seismic intensity 0.1C (100yr.acceleration=88gal)
Dam concrete quantity (total) m3 227,600.0
Conventional concrete m3 44,900.0C
RCC concrete m3 182,700.0C
5 Spillway
Location Center of dam body
Geology of foundation Limestone
Design inflow discharge(1,000yr/10,000yr ~ m3/s 2,000/2,80C
Design outflow discharge(1,000yr/10,000yr m3/s 426/82¢
Type of weir Non gate straight crest
Weir length m 60.0C
Design overflow depth(1,000yr/10,000yr m 2.32/3.61
Type of stilling basir Hydraulic jump type
6 Intake/Outlet
Type Intake tower
D400mm slide gate x 1
Intake location Right side of dam body
Capacity m3/s 0.45
Outlet pipe D600 mm x 60 m
Discharge control valve D300mmJIFG
Flood control gate 4m x 4m slide gate and pressure conduit
Raw water facilitie: D400mm pipe and D400 sluice valve
Sediment flush pipe D800mMmM
7 Diversion
Type Cofferdam/Buried culvert
Design inflow discharge(10yr/20yr’ m3/s 300.0/500.¢
Design outflow discharge m3/s 300.0/348.«
Cofferdam crest elevation m 1,230.5C
Upstream water level m 1,217.8/1,230.2
Culvert location Left side of river
Culvert section/length 6.0mm x 6.00mm/200m
8 Dam Construction Cost
1.Direct cost
1.1 Diversion works MDH 332
1.2 Foundation excavation MDH 10.5C
1.3 Foundation treatment MDH 17.67
1.4 Dam embankment MDH 85.7C
1.5 Spill way MDH 0.99
1.6 Intake works MDH 0.5¢
1.7 Gate and pipe MDH 344
1.8 Sabo dam works MDH 18.8€
1.9 Overhead and profit of contractor MDH 21.31
Sub-total MDH 162.3¢€
2.Physical contingency MDH 16.24
3.Price contingency MDH 41.0€
Total MDH 219.6€
4.Value added tax(14%) MDH 30.7%
Ground total MDH 250.3C 1,10C DH/m3
B. Irrigation
9 ServiceArea
Service area (Net) ha 3,06C
10 Irrigation Construction Cost
1.Direct cost
1.1 Main canal MDH 15.8¢
1.2 Structures MDH 89.07
1.30verhed and profit of contractor MDH 7.35
Sub-total MDH 112.31
2.Physical contingency MDH 11.22
3.Price contingency MDH 28.41
Total MDH 151.9%
4.Value added tax(14%) MDH 21.27
Ground total MDH TS—4 173.2C 56,60C DH/ha




TableS5:  Principal Featuresof No.17 Azghar

Description Remark
A.Dam
1 General
Province Sefrou
River Oued Zloul
Coordinate of dam site Xrl 598,750.00 Location: Sefrou
Yrl 3,573,500.00
XI2 599,103.00
YI2 3,570,500.00
2 Hydrology
Catchment area km2 263.00
Annual mean rainfall mm 447.00
Annua mean run-off Mm3 53.21
3 Reservoir
Gross storage m3 11,700,000.00
Effective storage m3 5,200,000.00
Dead storage m3 6,500,000.00 130,000m3/yr. x 50yrs
Reservoir surface area ha 118.27
Elevation of flood water level (FWL) m 856.89 Hd=2.89m
Elevation of normal water level (NWL) m 854.00
Elevation of low water level (LWL) m 848.50
4 Dam Body
Geology of foundation Marl (Lower Liassic)
Type of dam Center-cored rock fill
Elevation of dam crest EL 859.50 Freeboard above FWL 2.61
Elevation of dam foundation EL 817.00 aboveNWL 5.50
Height from proposed foundation m 42.50
Length of dam crest m 325.00
Upstream slope 1:2.80
Downstream slope 1:2.40
Width of dam crest m 6.00
Seismic intensity 0.12 (100yr.acceleration=66gal)
Embankment quantity (total) m3 769,800.00
Core m3 130,900.00
Filter & drain + Gravel, rock m3 615,800.00
Riprap m3 23,100.00
5 Spillway
Location Right bank
Geology of foundation Marl of CM-CH
Design inflow discharge(10,000yr) m3/s 700.00
Design outflow discharge(10,000yr) m3/s 592.00
Type of weir Non gated side channel
Weir length and width 60m x 15m
Design overflow depth(10,000yr) m 2.89
Type of stilling basin Hydraulic jump with roller bucket
6 Intake/Outlet
Type Composite type inclined tower
D1000mmslide gate x 1
Intake location Left bank
Capacity m3/s 2.60
Outlet pipe D1000 mm x 480 m
Discharge control valve D1000mm Sleeve valve
Raw water facilities D300mm pipe and D300 sluice valve
Sediment flush pipe D800mm
7 Diversion
Type Cofferdam/Culvert
Design inflow discharge(20yr/50yr) m3/s 250.0/300.0
Design outflow discharge(20yr/50yr) m3/s 212.6/221.6
Cofferdam crest elevation m 835.00
Upstream water |evel (20yr/50yr) m 831.5/834.7
Culvert location Right side of Riverbed
Culvert section/length 5m x 5m/ 240m
8 Dam Construction Cost
1.Direct cost
1.1 Diversion works MDH 19.36
1.2 Foundation excavation MDH 9.59
1.3 Foundation treatment MDH 5.42
1.4 Dam embankment MDH 16.03
1.5 Spill way MDH 35.29
1.6 Intake works MDH 121
1.7 Gate and pipe MDH 12.42
1.80verhed and profit of contractor MDH 13.18
Sub-total MDH 112.50
2.Physical contingency MDH 11.25
3.Price contingency MDH 28.45
Total MDH 152.20
4.Value added tax(14%) MDH 21.30
Ground total MDH 173.40 225 DH/m3
B. Irrigation
9 ServiceArea
Service area (Net) ha 2,000
10 Irrigation Construction Cost
1.Direct cost
1.1 Main canal MDH 12.22
1.2 Structures MDH 56.32
1.30verhed and profit of contractor MDH 4.80
Sub-total MDH 73.34
2.Physical contingency MDH 7.33
3.Price contingency MDH 18.55
Total MDH 99.22
4.Value added tax(14%) MDH TS5 138

Ground total MDH 113.10 56,600 DH/ha




Table S6: Project Cost (1/2)

Cost Item Foreign Currency Local Currency Total
N'fifikh (Upstream)
1. Construction cost
1.1 Dam and appurtenant facilities 93.0 50.1 143.1
1.2 Irrigation facilities 18.3 18.2 36.5
1.3 Water supply system 0.0 14 14
2. Resettlement cost 0.0 33 33
3. Engineering services cost 8.2 45 12.7
4. Administration cost 0.0 9.2 9.2
5. Physical contingency 12.0 8.7 20.7
Sub-total of (1.- 5.) 1315 95.4 226.9
6. Price Contingency 257 18.6 44.3
Sub-total of (1.- 6.) 157.2 114.0 271.2
7. VaueAdded Tax 0.0 389 38.9
Total of (1.-7.) 157.2 152.9 310.1
Taskourt
1. Construction cost
1.1 Dam and appurtenant facilities 179.0 9.4 275.4
1.2 lIrrigation facilities 65.9 65.8 131.7
1.3 Water supply system 0.0 24 24
2. Resettlement cost 0.0 285 285
3. Engineering services cost 18.6 10.1 28.7
4. Administration cost 0.0 21.9 21.9
5. Physica contingency 26.4 225 489
Sub-total of (1.- 5.) 289.9 247.6 537.5
6. Price Contingency 55.8 45.2 101.0
Sub-total of (1.- 6.) 3457 292.8 638.5
7. VaueAdded Tax 0.0 91.6 91.6
Total of (1-7.) 345.7 384.4 730.1
Timkit
1. Construction cost
1.1 Dam and appurtenant facilities 105.5 56.8 162.3
1.2 Irrigation facilities 56.2 56.1 112.3
2. Resettlement cost 0.0 6.4 6.4
3. Engineering services cost 125 6.7 19.2
4. Administration cost 0.0 14.0 14.0
5. Physical contingency 17.4 14.0 31.4
Sub-total of (1.- 5.) 191.6 154.0 345.6
6. Price Contingency 432 34.3 775
Sub-total of (1.- 6.) 234.8 188.3 4231
7. VaueAdded Tax 0.0 60.8 60.8
Total of (1.-7.) 234.8 249.1 483.9
Azghar
1. Construction cost
1.1 Dam and appurtenant facilities 73.1 394 1125
1.2 Irrigation facilities 36.7 36.6 733
2. Resettlement cost 0.0 51 51
3. Engineering services cost 85 45 13.0
4. Administration cost 0.0 95 95
5. Physical contingency 11.8 9.5 21.3
Sub-total of (1.- 5.) 130.1 104.6 234.7
6. Price Contingency 259 20.4 46.3
Sub-total of (1.- 6.) 156.0 125.0 281.0
7. VaueAdded Tax 0.0 404 40.4
Total of (1.-7.) 156.0 165.4 321.4

TS6



Table S6: Project Cost (2/2)

st Iter Foreign Currency Loca Currency Total
TOTAL
1. Construction cost
1.1 Dam and appurtenant facilities 450.6 242.7 693.3
1.2 Irrigation facilities 177.1 176.7 353.8
1.3 Water supply system 0.0 38 38
2. Resettlement cost 0.0 43.3 43.3
3. Engineering services cost 47.8 258 73.6
4. Administration cost 0.0 54.6 54.6
5. Physica contingency 67.6 54.7 122.3
Sub-total of (1.- 5.) 7431 601.6 1,344.7
6. Price Contingency 150.6 1185 269.1
Sub-total of (1.- 6.) 893.7 720.1 1,613.8
7. VaueAdded Tax 0.0 2317 2317
Total of (1.-7) 893.7 951.8 1,845.5

Note: 1. Price level: as of April 2000, US$1.0 = 10.68 DH, J. Yen100 = 9.90 DH
2. Both foreign and local currency portions are expressed in million Dirhams.
3. Engineering service feeis estimated as 7 % of total construction cost
4. Administration cost is estimated as 5 % of construction cost and resettlement cost.
5. Physical contingency: 10% of al items
6. Price contingency: 3% per annum for al items
7. Vaue added tax: 20% for engineering services and 14% for al other items

TS7
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Table S7: Annual Disbursement Schedule (1/2
(Financial Price, million DH

N Fifkr Cost Item Total 2001 2002 2003 2004 2005 2006 2007 2008
F.C. L.C. Total F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota

1. Construction cost

Dam and appurtenant faciliti 93.0 50.1 1431 - - - - - - - - - - 223 120 343 474 256 73.0 233 125 358 - - -

Irrigation facilities 18.3 18.2 36.5 - - - - - - - - - - 37 36 7.3 9.2 9.1 18.3 54 55 109 - - -

Water supply facilities - 14 14 - - - - - - - - - - - - - - - - - 14 14 - - -

Sub-total of 1 111.3 69.7 181.0 - - - - - - - - - - 260 156 41.6 56.6 347 91.3 287 194 48.1 - - -
2. Resettlement cost - 33 33 - - - - - - - - 17 17 - 16 16 - - - - - - - - -
3. Engineering services cost 82 45 127 - - - - - - - - - - 19 10 29 41 23 6.4 22 12 34 - - -
4. Administration cost - 9.2 9.2 - - - - - - - - 0.1 0.1 - 22 22 - 4.6 4.6 - 23 23 - - -
5. Physica contingency 12.0 8.7 20.7 - - - - - - - - 0.2 0.2 28 20 4.8 6.1 4.2 10.3 31 23 54 - - -

Sub-total of (1.- 5.) 1315 95.4 226.9 - - - - - - - - 20 20 307 224 531 66.8 458 1126 340 252 59.2 - - -
6. Price contingency 257 18.6 443 - - - - - - - - 0.3 0.3 4.9 36 85 130 89 219 7.8 58 136 - - -

Sub-total of (1.- 6.) 157.2 1140 271.2 - - - - - - - - 23 23 356 260 61.6 798 547 1345 418 310 72.8 - - -
7. VaueAdded Tax - 389 389 - - - - - - - - 0.3 0.3 - 8.8 8.8 - 193 19.3 - 105 105 - - -

Total of (1.-7) 157.2 1529 310.1 - - - - - - - - 2.6 2.6 356 348 704 798 740 1538 418 415 83.3 - - -
Note: 1) F.C. meansforeign currency portion and L.C. meanslocal currency portion.

2) Physical contingency of 10 % and price contingency of 3% per annum are assumed for both foreign and loca currency portions.
Taskourt
Cost Item Total 2001 2002 2003 2004 2005 2006 2007 2008
F.C. L.C. Total F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota

1. Construction cost

Dam and appurtenant faciliti  179.0 96.4 2754 - - - - - - - 19.7 106 30.3 412 222 63.4 59.1 318 90.9 590 318 90.8 - - -

Irrigation facilities 65.9 65.8 131.7 - - - - - - - - - - 132 132 26.4 330 329 65.9 19.7 19.7 394 - - -

Water supply facilities - 24 24 - - - - - - - - - - - - - - - - - 24 24 - - -

Sub-total of 1.2 2449 1646 409.5 - - - - - - - 19.7 106 30.3 544 354 89.8 921 647 156.8 787 539 1326 - - -
2. Resettlement cost - 285 285 - - - - - 143 143 - 142 142 - - - - - - - - - - - -
3. Engineering services cost 18.6 10.1 28.7 - - - - - - - 14 0.7 21 41 22 6.3 7.1 39 11.0 6.0 33 9.3 - - -
4. Administration cost - 219 219 - - - - - 0.7 0.7 - 22 22 - 45 45 - 7.8 7.8 - 6.7 6.7 - - -
5. Physica contingency 26.4 225 48.9 - - - - - 15 15 21 28 4.9 59 4.2 10.1 9.9 76 175 85 6.4 149 - - -

Sub-total of (1.- 5.) 2899 2476 537.5 - - - - - 16.5 16.5 232 305 537 644 463 1107 109.1 840 1931 932 703 1635 - - -
6. Price contingency 55.8 452 101.0 - - - - - 15 15 29 38 6.7 10.3 7.4 17.7 212 163 375 214 162 376 - - -

Sub-total of (1.- 6.) 3457 2928 638.5 - - - - - 18.0 18.0 261 343 60.4 747 537 1284 130.3 100.3 230.6 1146 865 201.1 - - -
7. VaueAdded Tax - 91.6 91.6 - - - - - 25 25 - 8.6 8.6 - 184 184 - 332 332 - 289 289 - - -

Total of (1.-7) 345.7 3844 730.1 - - - - - 20.5 20.5 261 429 69.0 747 721 1468 130.3 1335 263.8 1146 1154 230.0 - - -

Note: 1) F.C. meansforeign currency portion and L.C. meanslocal currency portion.
2) Physical contingency of 10 % and price contingency of 3% per annum are assumed for both foreign and loca currency portions.
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Table S7:  Annual Disbursement Schedule (2/2
(Financial Price, million DH

Timkd Cost Item Total 2001 2002 2003 2004 2005 2006 2007 2008
F.C. L.C. Total F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota

1. Construction cost

Dam and appurtenant faciliti  105.5 56.8 162.3 - - - - - - - - - - - - 179 9.7 276 232 125 357 348 187 535 296 159 455

Irrigation facilities 56.2 56.1 112.3 - - - - - - - - - - - - - - - 112 112 224 281 281 56.2 169 168 337

Sub-total of 1.3 1617 1129 2746 - - - - - - - - - - - - 179 9.7 276 344 237 58.1 629 468 109.7 465 327 79.2
2. Resettlement cost - 6.4 6.4 - - - - - - - - - - 32 32 - 32 32 - - - - - - - - -
3. Engineering services cost 125 6.7 19.2 - - - - - - - - - - - - 13 0.7 20 26 14 4.0 50 27 7.7 36 19 55
4. Administration cost - 140 140 - - - - - - - - - - 0.2 0.2 - 15 15 - 29 29 - 55 55 - 39 39
5. Physica contingency 174 140 314 - - - - - - - - - - 0.3 0.3 19 15 34 37 28 6.5 6.8 55 12.3 50 39 89

Sub-total of (1.- 5.) 1916 1540 345.6 - - - - - - - - - - 37 37 211 166 377 40.7 308 715 747 605 1352 551 424 975
6. Price contingency 43.2 343 715 - - - - - - - - - - 0.5 05 34 26 6.0 79 6.0 139 172 139 311 147 113 26.0

Sub-total of (1.- 6.) 2348 1883 4231 - - - - - - - - - - 4.2 4.2 245 192 43.7 486 36.8 854 919 744 166.3 69.8 537 1235
7. VaueAdded Tax - 60.8 60.8 - - - - - - - - - - 0.6 0.6 - 6.3 6.3 - 123 12.3 - 239 239 - 177 17.7

Total of (1.-7) 2348 2491 483.9 - - - - - - - - - - 4.8 4.8 245 255 50.0 48.6 49.1 97.7 919 983 1902 698 714 1412
Note: 1) F.C. meansforeign currency portion and L.C. meanslocal currency portion.

2) Physical contingency of 10 % and price contingency of 3% per annum are assumed for both foreign and loca currency portions.
Azghar
Cost Item Total 2001 2002 2003 2004 2005 2006 2007 2008
F.C. L.C. Total F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota F.C. L.C. Sub-tota

1. Construction cost

Dam and appurtenant faciliti 731 394 1125 - - - - - - - - - - - - 175 95 270 278 150 42.8 278 149 42.7 - - -

Irrigation facilities 36.7 36.6 733 - - - - - - - - - - - - 7.3 7.3 146 184 183 36.7 110 110 220 - - -

Sub-total of 1.4 109.8 76.0 185.8 - - - - - - - - - - - - 248 168 41.6 46.2 333 79.5 388 259 64.7 - - -
2. Resettlement cost - 51 51 - - - - - - - - - - 26 26 - 25 25 - - - - - - - - -
3. Engineering services cost 85 45 13.0 - - - - - - - - - - - - 19 10 29 36 19 55 30 16 4.6 - - -
4. Administration cost - 95 95 - - - - - - - - - - 0.1 0.1 - 22 22 - 40 40 - 32 32 - - -
5. Physica contingency 11.8 95 213 - - - - - - - - - - 0.3 0.3 27 23 50 50 39 89 41 30 7.1 - - -

Sub-total of (1.- 5.) 130.1 1046 2347 - - - - - - - - - - 30 30 294 248 542 548 431 97.9 459 337 79.6 - - -
6. Price contingency 259 204 46.3 - - - - - - - - - - 04 04 4.7 39 8.6 10.6 8.4 19.0 10.6 7.7 18.3 - - -

Sub-total of (1.- 6.) 156.0 1250 281.0 - - - - - - - - - - 34 34 341 287 62.8 654 515 1169 565 414 97.9 - - -
7. VaueAdded Tax - 40.4 40.4 - - - - - - - - - - 05 05 - 9.0 9.0 - 168 16.8 - 141 141 - - -

Total of (1.-7) 156.0 1654 3214 - - - - - - - - - - 39 39 341 377 718 654 683 1337 565 555 1120 - - -

Note: 1) F.C. meansforeign currency portion and L.C. meanslocal currency portion.
2) Physical contingency of 10 % and price contingency of 3% per annum are assumed for both foreign and loca currency portions.
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Table S7: Annual Disbursement Schedule (3/2
(Financial Price, million DH

Overall Plar
Cost Item Total 2001 2002 2003 2004 2005 2006 2007 2008
F.C. L.C. Total FC. L.C. Subtota FC. L.C. Subtota FC. L.C. Subtota FC. L.C. Subtota FC. L.C. Subtota FC. L.C. Subtota FC. L.C. Subtota FC. L.C. Subtota
1. Construction cost
Dam and appurtenant faciliti  450.6  242.7 693.3 - - - - - - - - - 19.7 106 30.3 989 534 1523 1575 849 2424 1449 779 2228 296 159 455
Irrigation facilities 1771 176.7 353.8 - - - - - - - - - - - - 242 241 48.3 718 715 1433 642 643 1285 169 168 337
Water supply facilities - 38 38 - - - - - - - - - - - - - - - - - - - 38 38 - - -
Sub-total of 1 627.7 4232 1,050.9 - - - - - - - - - 19.7 106 30.3 1231 775 200.6 229.3 1564 3857 209.1 146.0 355.1 465 327 79.2
2. Resettlement cost - 43.3 43.3 - - - - - - - 143 143 - 217 217 - 7.3 73 - - - - - - - - -
3. Engineering services cost 47.8 258 736 - - - - - - - - - 14 0.7 21 9.2 4.9 141 174 95 26.9 16.2 8.8 250 36 19 55
4. Administration cost - 54.6 54.6 - - - - - - - 0.7 0.7 - 26 26 - 104 104 - 193 19.3 - 177 17.7 - 39 39
5. Physica contingency 67.6 54.7 122.3 - - - - - - - 15 15 21 36 57 133 100 233 247 185 43.2 225 172 39.7 50 39 8.9
Sub-total of (1.- 5.) 7431 601.6 13447 - - - - - - - 165 16.5 232 392 62.4 1456 1101 2557 2714 203.7 4751 2478 189.7 4375 551 424 975
6. Price contingency 1506 1185 269.1 - - - - - - - 15 15 29 50 79 233 175 40.8 527 396 923 570 436 100.6 147 113 26.0
Sub-total of (1.- 6.) 8937 7201 16138 - - - - - - - 180 18.0 26.1 442 70.3 1689 1276 2965 3241 2433 567.4 3048 2333 5381 69.8 537 1235
7. VaueAdded Tax - 2317 231.7 - - - - - - - 25 25 - 100 10.0 - 425 425 - 816 81.6 - 774 774 - 177 17.7
Total of (1.-7) 893.7 9518 18455 - - - - - - - 205 20.5 261 542 80.3 1689 1701 339.0 3241 3249 649.0 3048 310.7 6155 698 714 1412

Note: 1) F.C. meansforeign currency portion and L.C. meanslocal currency portion.
2) Physical contingency of 10 % and price contingency of 3% per annum are assumed for both foreign and loca currency portions.



Table S8: Financial Cash Flow Statement for I mplementation of the Projects (1/5)

TTS1

N'Fifikh Unit: Million DH
Year Capital Cost ForeignLoan A part of capital Cash Outflow Cash Inflow
in Year F.C. L.C. Total Accumulated  cost allocated by O & M cost Replace-  Repayment of Loan Total Irrigation  Water ~ Government Total Balance
order (a) 75% of (a) the Government Dam Irigation  Watersup. mentcost  Interest ~ Capital (b) water supply subsidy () (©) - (b)
1 2001 - - - - -
2 2002 - - - - -
3 2003 - - - - -
4 2004 2.6 26 - 26 - - - - -
5 2005 35.6 34.8 704 54.7 157 - - - - -
6 2006 79.8 74.0 153.8 170.1 384 12 12 12 12 -
7 2007 418 415 83.3 2325 209 3.7 37 37 3.7 -
8 2008 2325 1.0 05 0.1 51 6.7 0.9 0.1 5.7 6.7 -
9 2009 2325 1.0 0.7 0.1 51 6.9 13 0.1 55 6.9 -
10 2010 2325 11 0.9 0.1 51 7.2 16 01 55 7.2 -
1 2011 2325 11 0.9 0.1 51 7.2 16 0.1 55 7.2 -
12 2012 2325 11 10 01 51 7.3 17 01 55 73 -
13 2013 2325 12 10 0.1 51 74 17 0.2 5.6 74 -
14 2014 2325 12 11 01 51 75 18 0.2 5.6 75 -
15 2015 220.8 12 13 0.1 51 11.7 194 2.0 0.2 17.3 194 -
16 2016 209.1 13 13 01 49 11.7 193 2.0 0.2 171 19.3 -
17 2017 197.4 13 13 0.1 4.6 11.7 19.0 20 0.2 16.8 19.0 -
18 2018 185.7 13 14 0.2 43 11.7 189 2.0 0.2 16.8 18.9 -
19 2019 174.0 14 14 0.2 41 11.7 188 20 0.2 16.6 18.8 -
20 2020 162.3 14 15 0.2 38 11.7 186 2.0 0.2 165 18.6 -
21 2021 150.6 15 15 0.2 3.6 11.7 185 20 0.2 16.3 185 -
22 2022 138.9 15 15 0.2 33 117 182 2.0 0.2 16.1 182 -
23 2023 127.2 1.6 16 0.2 31 117 182 20 0.2 16.0 18.2 -
24 2024 1155 1.6 16 0.2 2.8 117 17.9 2.0 0.2 157 179 -
25 2025 103.8 1.6 17 0.2 25 117 17.7 2.0 0.2 156 177 -
26 2026 921 17 17 0.2 23 117 176 2.0 0.2 154 176 -
27 2027 80.4 17 18 0.2 20 117 17.4 20 0.2 153 174 -
28 2028 68.7 18 18 0.2 1.8 117 17.3 2.0 0.2 151 173 -
29 2029 57.0 1.9 19 0.2 15 117 17.2 20 0.2 151 17.2 -
30 2030 45.3 1.9 19 0.2 13 117 17.0 2.0 0.2 148 17.0 -
31 2031 336 20 20 0.2 1.0 117 16.9 20 0.2 147 16.9 -
32 2032 219 20 21 0.2 0.7 117 16.7 20 0.2 146 16.7 -
33 2033 10.2 21 21 0.2 315 0.5 117 48.1 20 0.2 45.9 48.1 -
34 2034 - 22 22 0.2 0.2 10.2 15.0 20 0.2 12.9 15.0 -
35 2035 - 22 23 0.3 438 20 0.2 2.6 48 -
36 2036 - 23 23 0.3 4.9 20 0.2 27 49 -
37 2037 - 24 24 0.3 5.1 2.0 0.2 2.9 5.1 -

Note: 1) F.C. meansforeign currency components and L.C. means local currency components.
2) 75% of the capital costs are assumed to be financed by bilateral or international organization as far as the costs are not non-eligible items.
3) Thenon-eligible items are costs for land acquisition, house compensation, administration, and any type of taxes and duties.
4) The assumed condition of finance iswith an interest rate of 2.2% per annum for repayment period of 30 yearsincluding a grace period of 10 years.
5) The price escalation of 3% per annum is assumed for the capital cost, O & M cost, and replacement cost of facilities
6) Annud irrigation water charges are set to cover O & M and replacement cost of irrigation facilities for 25 years.



Table S8: Financial Cash Flow Statement for I mplementation of the Projects (2/5)
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Taskourt Unit: Million DH
Year Capital Cost ForeignLoan A part of capital Cash Outflow Cash Inflow
in Year F.C. L.C. Total Accumulated  cost allocated by O & M cost Replace-  Repayment of Loan Total Irrigation  Water ~ Government Total Balance
order (a) 75% of (a) the Government Dam Irigation  Watersup. mentcost  Interest ~ Capital (b) water supply subsidy () () - (b)
1 2001 - - - - -
2 2002 - - - - -
3 2003 20.5 205 - 205 - - - - -
4 2004 26.1 429 69.0 40.1 289 - - - - -
5 2005 747 72.1 146.8 162.6 243 0.9 0.9 0.9 0.9 -
6 2006 130.3 1335 263.8 375.0 514 3.6 3.6 3.6 3.6 -
7 2007 114.6 1154 230.0 547.5 575 8.3 8.3 8.3 83 -
8 2008 547.5 - 19 19 0.2 12.0 16.0 38 0.3 12.0 16.0 -
9 2009 547.5 20 27 0.2 12.0 16.9 5.0 0.3 117 16.9 -
10 2010 547.5 20 32 0.2 12.0 174 5.9 0.3 11.3 17.4 -
1 2011 547.5 21 3.7 0.2 12.0 18.0 6.6 0.3 112 18.0 -
12 2012 547.5 22 41 0.2 12.0 185 71 0.3 11.2 185 -
13 2013 547.5 22 43 0.2 12.0 187 71 0.3 114 18.7 -
14 2014 520.1 23 44 0.2 12.0 274 46.3 7.1 0.3 39.0 46.3 -
15 2015 4927 24 45 0.2 114 274 45.9 71 03 38.6 45.9 -
16 2016 465.3 24 4.6 0.2 10.8 274 454 71 0.3 38.1 454 -
17 2017 437.9 25 48 0.2 10.2 274 45.1 7.1 0.3 37.8 45.1 -
18 2018 410.5 2.6 49 0.3 9.6 274 44.8 7.1 0.3 375 44.8 -
19 2019 3831 27 51 0.3 9.0 274 445 71 0.3 37.2 445 -
20 2020 355.7 27 5.2 0.3 84 274 44.0 7.1 0.3 36.7 44.0 -
21 2021 3283 2.8 54 0.3 7.8 274 437 7.1 0.3 36.3 43.7 -
22 2022 300.9 29 5.6 0.3 7.2 274 434 7.1 0.3 36.0 434 -
23 2023 2735 30 5.7 0.3 6.6 274 43.0 71 0.3 35.6 43.0 -
24 2024 246.1 31 5.9 0.3 6.0 274 2.7 71 0.3 35.3 42.7 -
25 2025 2187 32 6.1 0.3 54 274 424 7.1 0.3 35.0 424 -
26 2026 191.3 33 6.2 0.3 438 274 42.0 7.1 0.3 34.6 420 -
27 2027 163.9 34 6.4 0.3 42 274 41.7 71 0.3 343 417 -
28 2028 136.5 35 6.6 0.3 36 274 41.4 71 0.3 34.0 414 -
29 2029 109.1 36 6.8 0.4 3.0 274 41.2 71 0.3 33.8 41.2 -
30 2030 817 37 7.0 0.4 24 274 40.9 7.1 0.3 335 40.9 -
31 2031 54.3 38 7.2 0.4 1.8 274 40.6 71 0.3 332 40.6 -
32 2032 269 39 75 0.4 12 274 40.4 71 0.3 33.0 40.4 -
33 2033 - 4.0 7.7 0.4 786 0.6 26.9 1182 71 0.3 110.8 118.2 -
34 2034 - 41 7.9 0.4 124 71 0.3 5.0 124 -
35 2035 - 43 8.2 0.4 129 71 0.3 55 129 -
36 2036 - 4.4 84 0.4 132 71 0.3 5.8 132 -
37 2037 - 45 8.6 0.4 135 7.1 0.3 6.1 135 -

Note: 1) F.C. means foreign currency components and L.C. meanslocal currency components.
2) 75% of the capital costs are assumed to be financed by bilateral or international organization as far as the costs are not non-eligible items.
3) Thenon-eligible items are costs for land acquisition, house compensation, administration, and any type of taxes and duties.
4) The assumed condition of finance is with an interest rate of 2.2% per annum for repayment period of 30 years including a grace period of 10 years.
5) The price escalation of 3% per annum is assumed for the capital cost, O & M cost, and replacement cost of facilities
6) Annua irrigation water charges are set to cover O & M and replacement cost of irrigation facilities for 25 years.



Table S8: Financial Cash Flow Statement for I mplementation of the Projects (3/5)
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Timkit Unit: Million DH
Year Capital Cost ForeignLoan A part of capital Cash Outflow Cash Inflow
in Year F.C. L.C. Total Accumulated  cost allocated by O & M cost Replace-  Repayment of Loan Total Irrigation  Water ~ Government Total Balance
order (a) 75% of (a) the Government Dam Irigation  Watersup. mentcost  Interest ~ Capital (b) water supply subsidy () () - (b)
1 2001 - - - - -
2 2002 - - - - -
3 2003 - - - - -
4 2004 48 48 - 438 - - - R -
5 2005 245 255 50.0 377 12.3 - - - - -
6 2006 48.6 49.1 97.7 114.3 211 0.8 0.8 0.8 0.8 -
7 2007 91.9 98.3 190.2 257.0 475 25 25 25 25 -
8 2008 69.8 714 141.2 362.9 353 5.7 5.7 5.7 5.7 -
9 2009 362.9 12 18 8.0 11.0 35 75 11.0 -
10 2010 362.9 12 26 8.0 11.8 48 7.0 11.8 -
1 2011 362.9 12 31 8.0 123 5.6 6.7 12.3 -
12 2012 362.9 13 34 8.0 127 6.0 6.7 12.7 -
13 2013 362.9 13 3.6 8.0 129 6.2 6.7 12.9 -
14 2014 362.9 14 3.7 8.0 131 6.2 6.9 131 -
15 2015 344.7 14 38 8.0 18.2 314 6.2 25.2 314 -
16 2016 3265 14 4.0 7.6 18.2 312 6.2 25.0 312 -
17 2017 308.3 15 41 7.2 18.2 31.0 6.2 24.8 310 -
18 2018 290.1 15 42 6.8 18.2 30.7 6.2 245 307 -
19 2019 2719 16 43 6.4 18.2 30.5 6.2 243 305 -
20 2020 2537 16 45 6.0 18.2 30.3 6.2 24.1 303 -
21 2021 2355 17 4.6 5.6 18.2 30.1 6.2 239 301 -
22 2022 217.3 17 47 5.2 18.2 29.8 6.2 236 29.8 -
23 2023 199.1 1.8 49 438 182 29.7 6.2 235 297 -
24 2024 180.9 1.8 5.0 4.4 182 29.4 6.2 232 294 -
25 2025 162.7 1.9 5.2 4.0 182 29.3 6.2 231 293 -
26 2026 1445 1.9 5.3 36 182 29.0 6.2 22.8 29.0 -
27 2027 126.3 20 55 32 182 28.9 6.2 22.7 289 -
28 2028 108.1 20 5.7 2.8 182 28.7 6.2 225 287 -
29 2029 89.9 21 5.8 24 182 285 6.2 223 285 -
30 2030 77 22 6.0 20 182 284 6.2 222 284 -
31 2031 535 22 6.2 1.6 182 28.2 6.2 22.0 282 -
32 2032 35.3 23 6.4 12 182 28.1 6.2 219 281 -
33 2033 171 24 6.6 0.8 182 28.0 6.2 21.8 28.0 -
34 2034 - 24 6.8 58.1 0.4 171 84.8 6.2 78.6 84.8 -
35 2035 - 25 7.0 9.5 6.2 33 9.5 -
36 2036 - 26 7.2 9.8 6.2 36 9.8 -
37 2037 - 2.7 74 10.1 6.2 39 10.1 -

Note: 1) F.C. means foreign currency components and L.C. meanslocal currency components.
2) 75% of the capital costs are assumed to be financed by bilateral or international organization as far as the costs are not non-eligible items.
3) Thenon-eligible items are costs for land acquisition, house compensation, administration, and any type of taxes and duties.
4) The assumed condition of finance is with an interest rate of 2.2% per annum for repayment period of 30 years including a grace period of 10 years.
5) The price escalation of 3% per annum is assumed for the capital cost, O & M cost, and replacement cost of facilities
6) Annua irrigation water charges are set to cover O & M and replacement cost of irrigation facilities for 25 years.



Table S8: Financial Cash Flow Statement for I mplementation of the Projects (4/5)
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Azghar Unit: Million DH
Year Capital Cost ForeignLoan A part of capital Cash Outflow Cash Inflow
in Year F.C. L.C. Total Accumulated  cost allocated by O & M cost Replace-  Repayment of Loan Total Irrigation  Water ~ Government Total Balance
order (a) 75% of (a) the Government Dam Irigation  Watersup. mentcost  Interest ~ Capital (b) water supply subsidy () () - (b)
1 2001 - - - - -
2 2002 - - - - -
3 2003 - - - - -
4 2004 39 39 - 39 - - - - -
5 2005 34.1 37.7 718 56.7 151 - - - - -
6 2006 65.4 68.3 133.7 157.0 334 12 12 12 12 -
7 2007 56.5 55.5 112.0 241.0 28.0 35 35 35 35 -
8 2008 241.0 0.8 0.7 5.3 6.8 14 54 6.8 -
9 2009 241.0 0.8 12 5.3 7.3 22 51 73 -
10 2010 241.0 0.8 15 5.3 7.6 238 48 7.6 -
1 2011 241.0 0.9 2.0 5.3 8.2 35 47 82 -
12 2012 241.0 0.9 23 5.3 85 4.0 45 85 -
13 2013 241.0 0.9 24 5.3 8.6 4.0 46 8.6 -
14 2014 241.0 0.9 24 5.3 8.6 4.0 46 8.6 -
15 2015 2289 1.0 25 5.3 12.1 20.9 4.0 16.9 209 -
16 2016 216.8 1.0 26 5.0 12.1 20.7 4.0 16.7 207 -
17 2017 204.7 1.0 2.7 48 12.1 20.6 4.0 16.6 20.6 -
18 2018 192.6 11 2.7 45 12.1 20.4 4.0 16.4 204 -
19 2019 180.5 11 2.8 42 12.1 20.2 4.0 16.2 202 -
20 2020 168.4 11 29 4.0 121 20.1 4.0 16.1 201 -
21 2021 156.3 12 3.0 37 12.1 20.0 4.0 16.0 20.0 -
22 2022 144.2 12 31 34 12.1 19.8 4.0 158 19.8 -
23 2023 132.1 12 32 32 121 197 4.0 157 19.7 -
24 2024 120.0 13 33 29 121 19.6 4.0 156 19.6 -
25 2025 107.9 13 34 2.6 121 194 4.0 154 194 -
26 2026 95.8 13 35 24 121 19.3 4.0 153 19.3 -
27 2027 837 14 3.6 21 121 19.2 4.0 152 19.2 -
28 2028 716 14 3.7 18 121 19.0 4.0 15.0 19.0 -
29 2029 59.5 15 38 1.6 121 19.0 4.0 15.0 19.0 -
30 2030 474 15 39 13 121 18.8 4.0 148 18.8 -
31 2031 35.3 15 4.0 10 121 186 4.0 146 18.6 -
32 2032 232 1.6 42 0.8 121 187 4.0 147 187 -
33 2033 111 1.6 43 37.8 05 121 56.3 4.0 52.3 56.3 -
34 2034 - 17 4.4 0.2 111 174 4.0 134 174 -
35 2035 - 17 45 6.2 4.0 22 6.2 -
36 2036 - 1.8 47 6.5 4.0 25 6.5 -
37 2037 - 1.8 4.8 6.6 4.0 2.6 6.6 -

Note: 1) F.C. means foreign currency components and L.C. meanslocal currency components.
2) 75% of the capital costs are assumed to be financed by bilateral or international organization as far as the costs are not non-eligible items.
3) Thenon-eligible items are costs for land acquisition, house compensation, administration, and any type of taxes and duties.
4) The assumed condition of finance is with an interest rate of 2.2% per annum for repayment period of 30 years including a grace period of 10 years.
5) The price escalation of 3% per annum is assumed for the capital cost, O & M cost, and replacement cost of facilities
6) Annua irrigation water charges are set to cover O & M and replacement cost of irrigation facilities for 25 years.



Table S8: Financial Cash Flow Statement for I mplementation of the Projects (5/5)
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Overall Plan Unit: Million DH
Year Capital Cost ForeignLoan A part of capital Cash Outflow Cash Inflow
in Year F.C. L.C. Total Accumulated  cost allocated by O & M cost Replace-  Repayment of Loan Total Irrigation  Water ~ Government Total Balance
order (a) 75% of (a) the Government Dam Irigation  Watersup. mentcost  Interest ~ Capital (b) water supply subsidy () () - (b)
1 2001 - - -
2 2002 - - -
3 2003 - 20.5 205 - 205 - - -
4 2004 26.1 54.2 80.3 40.1 40.2 - - -
5 2005 168.9 170.1 339.0 3117 67.4 0.9 0.9 0.9 0.9 -
6 2006 324.1 3249 649.0 816.4 144.3 6.9 6.9 6.9 6.9 -
7 2007 304.8 3107 615.5 1,278.0 153.9 18.0 18.0 18.0 18.0 -
8 2008 69.8 714 141.2 1,383.9 353 37 31 0.3 28.1 35.2 6.1 0.4 28.7 352 -
9 2009 1,383.9 5.0 6.4 0.3 304 42.1 12.0 0.4 29.7 421 -
10 2010 1,383.9 51 82 0.3 304 44.0 151 0.4 285 44.0 -
1 2011 1,383.9 5.3 9.7 0.3 304 45.7 17.3 0.4 28.0 45.7 -
12 2012 1,383.9 55 108 0.3 304 47.0 18.8 0.4 27.8 47.0 -
13 2013 1,383.9 5.6 11.3 03 304 47.6 19.0 0.4 28.2 47.6 -
14 2014 1,356.5 5.8 11.6 0.3 304 274 75.5 19.1 0.4 56.0 755 -
15 2015 1,287.1 6.0 12.1 03 29.8 69.4 117.6 19.3 0.4 97.9 117.6 -
16 2016 1217.7 6.1 125 0.3 28.3 69.4 116.6 19.3 0.4 96.9 116.6 -
17 2017 1,148.3 6.3 12.9 0.3 26.8 69.4 115.7 19.3 0.4 96.0 1157 -
18 2018 1,078.9 6.5 132 05 25.3 69.4 114.9 19.3 0.4 95.1 114.9 -
19 2019 1,009.5 6.8 136 05 237 69.4 114.0 19.3 0.4 94.3 114.0 -
20 2020 940.1 6.8 14.1 05 222 69.4 113.0 19.3 0.4 93.3 113.0 -
21 2021 870.7 7.2 145 05 20.7 69.4 112.3 19.3 0.4 92.5 112.3 -
22 2022 801.3 7.3 14.9 05 19.2 69.4 111.3 19.3 0.4 915 111.3 -
23 2023 7319 7.6 154 05 176 69.4 1105 19.3 0.4 90.8 1105 -
24 2024 662.5 7.8 15.8 05 16.1 69.4 109.6 19.3 0.4 89.9 109.6 -
25 2025 593.1 8.0 16.4 05 146 69.4 108.9 193 0.4 89.1 108.9 -
26 2026 5237 8.2 16.7 05 13.0 69.4 107.8 19.3 0.4 88.1 107.8 -
27 2027 454.3 85 173 05 115 69.4 107.2 193 0.4 875 107.2 -
28 2028 384.9 8.7 17.8 05 10.0 69.4 106.4 19.3 0.4 86.7 106.4 -
29 2029 3155 9.1 183 0.6 85 69.4 105.9 193 0.4 86.1 105.9 -
30 2030 246.1 9.3 18.8 0.6 6.9 69.4 105.0 19.3 0.4 85.3 105.0 -
31 2031 176.7 9.5 194 0.6 54 69.4 104.3 193 0.4 84.6 104.3 -
32 2032 107.3 9.8 202 0.6 39 69.4 103.9 193 0.4 84.1 103.9 -
33 2033 384 101 207 0.6 147.9 24 68.9 250.6 193 0.4 230.8 250.6 -
34 2034 - 104 213 0.6 58.1 0.8 384 129.6 193 0.4 109.9 129.6 -
35 2035 - 107 220 0.7 334 19.3 0.4 137 334 -
36 2036 - 111 226 0.7 344 19.3 0.4 147 344 -
37 2037 - 114 232 0.7 35.3 19.3 0.4 15.6 35.3 -

Note: 1) F.C. means foreign currency components and L.C. meanslocal currency components.
2) 75% of the capital costs are assumed to be financed by bilateral or international organization as far as the costs are not non-eligible items.
3) Thenon-eligible items are costs for land acquisition, house compensation, administration, and any type of taxes and duties.
4) The assumed condition of finance is with an interest rate of 2.2% per annum for repayment period of 30 years including a grace period of 10 years.
5) The price escalation of 3% per annum is assumed for the capital cost, O & M cost, and replacement cost of facilities
6) Annua irrigation water charges are set to cover O & M and replacement cost of irrigation facilities for 25 years.
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Figure S4

General Plans of Azghar (No.17)
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|. First Step (Short Tern):
Implementation for Group A Projects
(1) Completion of feasibility

study for (4 projects)
(2) Detailed Design (D.D)

of the above

(3) Tendering for No. 9 Taskourt Project

(4) Construction of No. 9 Taskourt Project

(5) Tendering for remaining
3 projects of the above

Aug

(No. 5 N'Fifikh, No. 10 Timkit and No. 17 Azghar)
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I1. Second Step (Long Term): Master
Plan for Group B and C Projects
I11. Third Step (Long Term):
Implementation for the priority Projects
for Group B and C Projects (4 projects)
IV. Further Step (Long Term):
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Remarks:
1) FS: Feasibility Study
2) MP: Master Plan Study

3) Const: Construction
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