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CHAPTER 3 TIMPLEMENTATION PLAN

3-1 IMPLEMENTATION PLAN
3-1-1 Implementation Concept

This Project is aimed at co:tslrllctiaig water supply facilities relevant to the characteristics of
each of the foar project sites in two southern and eastemn govemofates in Yemen under
Japan's grani aid system. In an effort to formulate the implermen(alion plan of the Project,
the proper organization and work schedule shall be worked out, taking into due consideration
the scale of works as well as the work period determined under the scheme of Japan's Grand
Aid.  Although the local market for the construction of water facilitics remains yet tereach a
significant level, the involvement of local contractors and labor force is highly encouraged to

support smeoth progress of works under harsh natural and social environments.

‘The execuiing agency is the GAREW belonging to the Ministry of Electricity and Water,
which has been an execuling agency in the grevious rural water supply projects with
Japanese assistance. The chairman of the GAREW, as general manager, is (o supeivise
overall administrative matters of the Project.  ‘The Bilateral Department under the general
manager engages in praciical jobs for the implementation of the Projeet, appointing full-time
counterparis of two or three selected from this office, as well as cooperative enginecring stafl
to be assigned in specialty divisions for supporling the progress of the Project.  On the other
hand, Aden and Hardeamout Branches of the GAREW is to be direcily involved in the field
activities, since the Project sites are located in southern and eastern governorates G00-

1,000km away from the capital city of Sana’a where the GAREW’s headquarters is situated.
Under this supervising and supporting selup of the executing agency, a Japanese consulling

firm is employed mainly for making the detailed design of the P'roject, assisting in the

execuiion of the tender, and supervising the construction work.
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The construction work is carried out by a Japanese company, which has been awarded a
contract through the teader. ‘The centractor is held responsible for constructing the water
supply facilities in strict compliance with the requirements of the specifications and drawings
under the administration of the GAREW and the supervision by the consultant. The main
office of the contractor will be installed in the site to which easy access in a relatively shorter
distance can be made from the governoraie capital where the GAREW's branch is located
(Moodeyah for the Ist phase and Al-Raidah/Shamalya for the 2nd phasc), with its staff
headed by a project manager engaging in controlling the quality and progress of work under
the contraet.  On the other hand, a site managers is assigned to Hea(l the construction teams
in the other sites where the work ﬁrogrcsscs simultancously. They are responsible for
smooth progress of work in the respective sites in coordination with the project manager at
the head office.

The construction of water supply facilities under this Project involves the rehabilitation work
of existing wells, civil work, plumbing and mechanical work. In view of a technical level in
this country, it is considered to be critically important that the contractor should establish an
organization of its engineering staff in various fields of specialties to control the quality and
progress of the work so that it could accomplish the work satisfactorily within the designated
peciod under Japan's graat aid system. For a parl of the construetion works, for example,
stone tanks which are widely used in the Southern part of Yemen, active participation of local
specialists is required, but the quality and schedule control of local specialists will also come

under the control of the Japanese engineers.

The water committees of the local governmenis are m charge of performing coordination
between the eontractor and the communities at the sites in order Lo ensure smooth execution
of the Project.  These oflices operate with the district director as general manager. This
organization will be in charge of operation and maintenance of faeilities after the facilitics
and equipment are transferred from the GAREW upon their completion.  As the agencies
possessing dirvecl interest in the execution, the commitlees will earry out, under the direction
of the GAREW, the preparation of access, repair roads and secure land necessary for the work,
developing a network of cooperation for the implementation of the Project with the

communtlies.

Figure 3-1 shows a diagram of the implementation system,
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3-1-2 Implementation Conditions

In order to achieve required quality within a work peried set under Japan’s grant aid scheme,
the Japancse contractor is required to exccute its own supervision of conslfﬁclion and quality
management.  Skilled and un-skiiled workers may locally be employed, and for a part of
works a local sub-contractor will be hired.  Yet a team of Japanese experls is needed to be
established for the works, depending on the {ypes of consiruction works and their

implementation schedule.

The procurement of locally available equipment and material as well as hiving of local
contractors are highly encouraged under the Project. For the eonstruetion of reinforced
concrete water tank, which has been one of standardized facilities of the Southern part, the
employment of experienced local contractor is appropriate, since it requires specialized
technique. Tt is not difiicult to employ local contractors of small- and medium-scale
companies in the southern governorates. However, the Japanese contractor under the

Project shall do management in implementalion, construction, and quality eontrol.
3-1-3  Scope of Work

The responsibilities of both the Yemeni and Japanese sides for the implementation of the

Project are as follows:
(1) Responsibilities of the Yemeni Side

a. To acquire, clear and level the land neeessary for the construction of water supply
facilities, such as water sources, machine rooms, water tanks, pipes, water seivice
facilities, temporary offices, accommadations for consiruction workers, and store yards
at the project sites.

b. 'To provide and maintain access to cach water supply facility construction site as well as
to repair and expand the reads necessary for construction in the project sites.

¢. To install disiribution pipelines in the project siles using the plumbing materials to be

procured under the Project and to install supply pipelines from due installed
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2)

distribution pipelines to the households in the project aveas where individual
connection is planned.

To achicve sustainable operation and maintenance after completion of constniction
work with establishment and eapacity building of water committees.

To construct other facilities outside the scope of this Project included in this basic

design plan.

Responsibilities of the Japanese Side

To construct the following water supply facilities in the four sites where this basic
design plan will be implemented.
*  Water sourcesWater intake facilities (including rehabilitation of existing borcholes
and borchole pump stations)
* Transmission facilities (including booster pump stations)
*  Distribution facilities {including water tanks), and

*  Service facilities such as public water stands

'The projeet sites are as follows:
Ahwar (Abvan governorate)
Moodeyah {Abyan governorate)

Al-Raidah/Shamalya {(Hadramout governorate)

L R I B

As-Sadarah (Hadramout governorate)

b I'o bear the cost of al} equipment and materials, temporary facilities, construction

equipment and vehicles necessary for accomplishing the work other than those to be

borne by the Yemeni side.

¢. To supply plumbing materials to above mentioned four project sites 1o extend

distribution pipes after completion of the pipeline construction by the Japanese side, as

planned in this basic design.

d. Te provide consulting and supervision services for construction and implementation of
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the Project.

3-1-4 Censultant Supervision

The detailed design and construction supervision will be condueted by the Japanese

consultant, on the basis of Japan's grant aid system. The details are as follows.

(1) Pre-consiruclion Stage

a. Doetailed design

b. Preparalion of tender documents
¢. Adminisiration of tender process
d. Evaluation of tender resulis

e. Assistance and coordination in the conclusion of the construction contract

(2) Construction Stage

a. Construciion suporvision
b. Inspection and technology transfer

c. Preparation of reports

The detailed design is carried out by the consultant o establish the detailed plan for the
facilities and cquipment, based upon the field survey in the sites involved in the Project.
During the ficld survey, special attention is paid te clacify the situation of tand te be used for
the construction wark, particularly concerning the courzes of pipelines, with the cooperation
and coordination of the GAREW and the water commillees so that no questions would be
raised among villagers during the actual work. ‘Fhe resulls of the detaited design are
reflected in the subsequent preparation of tender documents, and the schedule of the tender is
decided with the consent of concerned offices and agencies of the goverament of Japan. The
consultant administers and controls the process of tendering for and on behall of the
executing agency, evaluates its results and assists the GAREW in concluding the eontract

with an eligible Japanese firm.
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As a first step during the constiruction stage, the consultant’s staff carries out the transfer of
the project siles to the construction firm, and as the work proceeds, they engage in
supervising it with the cooperation and coordination of the concerned olfices and agencies as

well as the GAREW on the Yemem side.

When the construction of the facilities is completed, they conduct the inspection and direct
technological transfer on the operation and maintenance.  Upon completion and delivery of

facilities, the final completion veport is prepared by the consultant.
3-t-5 Procurement Plan
(1) Local Procurement

All the locally available construction material thal meets the requirements of the Project
chall be procured and utilized. Construction materials such as aggregates, cements,
concrete blocks can be easily procured locally all over the country.  Two cement plants
constructed with Japan's assistance are actively engaged in production activilies. As a
result of the survey of the local market, the following materials are recommended to be

procured in this country for the execution of the Project.

1) Cement

The supply of cement is stable with plants eperating in Basil city of Hedeidah
govemorate, completed with assistance by the former Sovict Union (annual production
250,000 tons); in Amran, completed by a Japanese company (annual production 500,000

tons); and in Mafrag, completed in 1993 by a Japanese loan project.
2) Conerete Blocks

Small house industries are located throughoul Yemen, and concrete blocks ean easily be

obtained.
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3)  Aggregate and Water

Aggregate in general is of degraded quality, with coarse aggregale made of crushed
basaltic rock and fines one containing much silt.  However, a steady supply, refatively
good in quality, is found in the suburbs of the country’s major cities, and procurement in
these areas raises no difficulty. ‘The water used for the work can be obtained in and

around the sites.

4y  Fuel
Although prices have been raised, the supply of home-produced petroleum and diese? oil
has been stable, and is expected to hardly raise problems for the operation of consteuction

vehicles and equipment.

5} DBorchole Pumps

The great majority of deep well punips in this country are of diesel engine driven vertical
shaft pumps, imported mainly from Furopean countries such as Italy, Denmark, and
Cyprus. Since the procurement of their spare parts are much easier and local conditions
for maintenance are better than with submersible motor pumps, this type of pumps are
planned to be purchased lecally for use in the facilities where high-lifting capacities are
not vequired. Diesel engines are normally supplied tegether with the pumps selected by

the pump manufaclurers..

{2) Procurement in Japan

Most of equipment and materials for the consiruction of water su pply facilities are imporied
ones in Yemen, and their procurement has long been in difficult conditions due to severe
import restrictions by the goverament, deriving from shortages of forcign reserves. To
make the matter worse, progressive inflation since the outbreak of the Gulf war has sent
market prices of all imported products skyrocketing. Under the present circumstancos,
thesefore, main equipment and materials are planned to be procured in Japan, since they

are stable both in qualily and prices. These products are listed as follows:

a. Pumps:  Submersible motor pumps for deep wells needing high-lifting capacity and



multi-stage volute pumps for booster pumps
b, Power drive units: Diesel engine driven generator
¢.  Water tank materials: Steel panel tank and steel tower for elevated tanks

d Plumbing materials: Steel and ductile iron pipes, Nittings and valves

(3) Construction Equipment and Vehicles

The project sites are dispersed countrywide, with the construction work planned to proceed
simultancously in two separate sites.  On one hand, the headquarters for consiruction
work is planned to be stationed at the site of easy approach in a shorter distance from the
governorate capitat in which the GAREW's branch is located (at Moodeyah in phase 1, and
at Al-Raidah/Shamalya in phase 2).  On the other hand, a field office for constraction work
will be stationed at the other site (at Ahwavr inphase 1 and at As-Sadarah in phase 2). For
the headguarters' management and control of the quality and progress of work, cargoe
trucks for transporlation of cquipment/materials and 4-wheel drive vehicles, ele. are
required as well as for the execution of work developed in vast arcas of the sites. In
addition, one unit of crane truck is necessary for handiing heavy cquipment/materials.
The trucks and small four-wheel drive cars suitable for severe road conditions arc mostly of
Japanese make, and maintenance service and procurement of spare paris of Japancse
vehicles can conveniently be provided all over the country. Bringing vehicles from Japan
is both casy and economical. Local acquisition of such consiruction equipmentAchicles is
not easy cither through procurement or through lease. In this view, they are proposed 1o be

procured in Japan.

There are no rentals and leases for construction machinery. lourly rentals are rarely
assured even in major cities, and maintenance is not good.  As the construction machinery
will be fully operated over a long period of time in this Project, procuring them in Japan is

considered best.
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(1 Temporary Facilities

A similar difficult situation is prevalent both in the northern and southern parts of the
couniry in acquiring temporary facilities for offices and lodgings quarters, etc. These

{acilities are planned to be procured in Japan as well.

3-1-6 Implementation Schedule

The implementation schedule for this grant aid project is as follows.

a. Exchange of Notes between the Governments of the Republic of Yemen and Japan
bh. Consulting coniract
¢. Detaled design and preparation of tender documents
d. Tendering and conclusion of the construetion contract
e. Procurement of equipment and materials
f.  Shipping of procured equipment and materials, and their customs clearance
Field construction work

Delivery of completed facilities

The construction at each project site consists of various works and will be compleled in
approximately 10.5 to 12 months after the conclusion of the construction contract. The
appropriate plan is to divide the overall construction term into two phases, taking into
account such factors as the priority of the sites, locations of the sites, the scale of the works

and the construction costs.  The optimum implementation schedule is proposed as follows.

1. Phasel Ahwar and Moodeyah (both sites in Abyan govemorte)

2. Phasell  Al-Raidah/Shamalya, and As-Sadarah (both sites in Hadramout governorate)

Table 3-1 shows the whole construction schedule divided into 2 phases.
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3-1-7  Obligations of the Governmoent of Yemen

{1} Undertakings by the Yemeni side

The Government of Yemen is required to exceute following arrangements necessary for

" the smooth implementation of the Project in ease the Government of Japan has decided to

implement the Project under Japan’s Grant Aid Scheme.

d.

g

To provide relevant data, information and documents nécessary for the exccution of the
Project.

To pl‘oi'idc. secure, clear and level land and access at eéch consiruction site prior to the
commencement of the construction of water facililies.

Ta ensure speedy unloading, tax exemplion, customs clearance at the port of
disembarkation and prompt inland transportation, of products purchased for the Project
in accordance with the Exchange of Notes to be concluded between the Government of
the Republic of Yemen and the Government of Japan.

To make necessary arrangement for the entry and stay in the Republic of Yemen, of
Japanese nationals whose services may be required in connection with the supply of
products and services under the verified eontracts for the Project.

To exempt Japanese nationals involved in the Project from customs duties, internal
taxes and other fiscal levies which may be imposed in the Republic of Yemen with
respeet (o the supply of equipment/machines and services under the verilied contracts
for the Project in accordance with the Exchange of Notes to be concluded between the
Government of the Republic of Yemen and the Government of Japan.

To bear commissions to the Japanese foreign exchange bank for the banking services
based upon the Banking Arrangement for the Project.

To bear all expenses other than those to be bore by the Japanese Grant Aid necessary
for the execution of the Project. _

To assign exclusive counterpart stafl in the General Authority for Rural Electricity and
Water for execulion of the Project including siting, drilling, installation of water
facilities, ete. prior to the commencement of the Project, -

To maintain and use properly and cffectively the facilities constructed and equipment
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purchased under the Geant Aid for the Project..

3. Toundertake all the hecossar_v measures to secure the safely in the Republic of Yemen
of Japanese nationals engaging in the implementation of the Project.

k. To provide firee of charge to the Japanese side the complete set of truck-mounted
pumping test cquipment that was procured under the previcus Japanese Grant Aid,

based upon the schedule of the implementation.

(2) Project Cost Estimate for Expenses to Be Borne by the Yemen Side

The Cost to be borne by the Yemeni side in the implementation of the Project is estimated

at YR36, 680 thousand. The breakdown of the cost is shown in the following table.

Table 3-2 Cost to be Borne by Yemeni Side

(Unit: one thousand Yemeni Riyal)

Land Acquisilion, cleaning and grading: YR 175
Aceess preparation and maintenance; YR 900
Installation work of distribulion branch lines: YR 2,155
Personnel dispaich cost: YR 483
Total Cost Estimate: YR 3,668

3-2 0PERATION AND MAINTENANCE PLAN

3-2-1  Water Supply Practice at Project Sites

() Current Water Services in the Project Sites
The facilities to be constructed in this Project will be operated and maintained by the water
committee of each project site with financing from the revenues of water fees charged to the
residents.  In order to formulate a plan for operation and maintenance under the Project,

the current situaiions of actual practice in the 4 sites are deseribed hereinafler.

Presently in 3 project sites other than As Sadarah, water is served to residents through

existing water supply facilities of varying (ypes.  In Moodeyah among these, the waler
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comniittee collects water fees to compensate for expenditures of fuel, repairs and other
maintenanece aclivilies but most of the personnel salaries are provided by the governorate
ofiice.  In the other two siles, no subsidies from the local government are allotted
whatsoever, and stall salaries and other operation and maintenance costs are alt covered by
fees collected from residents.  The tarnifl systems are the metered or fixed rate methods, as

shown below.
Ahwar: Fixed rate charge per houscheld
Moodeyah:  Fixed rate charge per houschold in 3 areas including Moodeyah
Metered charge in the Al-Qurath service area.

Al-Raidah/Shamalya:  Metered charge

The present water services and their water tariffs are presented in the Table 3-3.

Table 3-3 Present Water Services and Waler Fees (March, 1997)

Site Communities Tariff System Present Fee Unit  Cost
(YR/m®)
Ahwar Ahwar city Fixed charge per YR150 12
and two villages | houschold /houschold
/month
Moodeyah | Moodeyah city Fixed charge per YR 80 13
and 3 villages houschold thousehold
fmonth
AlRaidah/ | ALGa'a Metered charge YR 20/m® © 20
Shamalya | and 3 villages

Note: (*) The water committee for the site is now planning to increase the tariff {o YR

50m?in the near future.

Although the tariffs vary with the sites, they correspond to a range of 1.5 - 3% of the average

monthly houschold income of YR 5,000 as a result of the survey.

However, in reality, in both Ahwar and Moodeyah, the residents ave not in a position to
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recoive a clean and stable supply of water through the present service due to degraded
conditions of existing facilities. Therefore, the residents must rely .OI_I water from
neighboring privale- deepwells, hand-dug wells, kareefs {or cisterns of usually concrete
construction, large in size, to store surface runoff during rainfalls), or most commonly water
purchased from vendors which is producing a heavy cconomical burden for the residents.
Hand-dug svells and kareefs are suscéptible lo contaminants flowing in from the ground
surface, and likely to become a breeding bed of Schistosomiasis (Bilharzia), causing heavy

casuallies among the rural population.

According to the survey, water-purchasing in the siles costs YR 250/m®, and a per capita per
day supply rate is limited to 10-201it.  All the villages in Al-Raidah/Shamalya execpt those

having water sérvice heavily rely upen water vending.

IBRD/IDA recommends that {or developing countries the ratio of water fees to a household
income should be kept below 5%. However, in Moodeyah and Al-Raidah/Shamalya where
the residents have been forced to heavily depend upon water vending, the ratios are far
above this recommended value due to expensive costs, as a result of degraded water services
(Moodeyah) and non-existence of water facilities (Al-Raidah/Shamalya). According to the
survey, the average consumption rate in water vending practices reaches to 5m® - 8m® per
household per month, and total expenditure amounts te YR 1,250 - 2,000, corvesponding to

more than 25% of average monthly income of a household.

Although the cities of Ahwar and Moodeyah are currently operating water service, they are
faced with lots of problems such as extremely low yields, inferior water qualify of the
existing water sourees, ete.  As the residential areas expanded in both cities, distribution
networks were extended without consideration of the poor situalions of water sources. This
measure has created suspension of service, water rationing and even zones without any
supply, forcing the residents 1o rely upon water vending and refusing to pay the water tariff.
All this has led to the drastic stide of revenues and financial difficultics of the committees for
these eities. Their financial situations are represented by information obtained during the

study this time in the following table:
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Table 3-4  Financial Conditions of Ahwar and Moodeyah Committecs

(Mareh 1997)

Site | Monthly Income Monthly Expenditure
Abwar YR 195,000 | Totak: YR 111,540
(max.) | Breakdown:
Fuel, Oil: _ YR 39,700
Expendi{ure for spare parts: YR 19,460
Maintenance of engine: YR 2,720
Qutside-ordered construction: YR 4,600
Personnel Salary: - YR 28,000
Cvertime wage: YR 7,000
Sundry: : YR 10,060
Moodeyah YR 180G, 000 | Fuel, Qil and Personnel Salary:| YR 180,000
(max.)

As the data in (he table suggests, the Ahwar commiltee can recently raise a small surplus,
but spends it in eompensating for losses of their eleciricily service that have been operated
with the deteriorated units of generators.  As a result it has now no savings.  In Moodeyah,
the income has never been able to cover the expenditure due 1o a lower rate of water tariff.
The situation has recently been aggravated by the drastic decrease in the total number of
contracted users, due to the halt of operation in one of ils sexvice areas.  As a result these

fwo areas are facing precarious day-fo-day management.

Policy for Management of the Service

The existing water services in the project sites have steadily been worsening, even in the
rural administrative centers such as Ahwar and Moodeyah where water fees cannot be
raised because of inferior service, some residents refuse to pay the tariff and the majority

must depend upon expensive water vending.

When the facilities are compleled in this Project, management of these commiltees now
confronting the crisis of financial management must be restructured through the
establishment of the proper water tariff system which can cover not only the costs for daily
operation and maintenance but for the costs of replacement of equipment in case of their

breakdowns.
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Donor countrics and international organizations for assistance to the water supply sector of
developing countries have been reviewing the policy of assistance, and bave concluded that

the [ollowing points are of significant importance for projeet implementation.

a. Sufficient cost recovery to enable a sustained operation and maintenance of facilities.

b. Evidence of definite demand, that is, a willingness te share the burden of operation and
maintenance costs to meet the supphed service.

c. Community involvement at the stage of planning and implementation.

d. Promotion of women's participation.

At the stage of the site survey, offorts were made to consider the views of the water
committees as well as the residents.  In this respect, the actual situation of the sites were
surveyed in detail and a willingness corflirmation was made on the part of the residents in
the case the Project is realized (during the suvvey period, each site was visited and inquiries

were carried out).

On the other hand, as to women's participation, in Yemen where Islamic traditions are
especially strong, the present situation demands that women cannot parlicipate actively
outwardly, but the experience in the North revealed that the opinions of women, who are
the actual users of water in the village society, are reflected in the residenls' views
(examples are the decision of public water stand locations and other opinions, but more
directly, the rapid spread of house connections resulted from the fact that women and
children who have long been involved in waler fetehing strongly demanded the reduction of

their work load).

The specifications of the main facilities for this Preject do not require special technology
and those generally conslructed in Yemen were selected. ‘The facilities can be sufficiently
sustained with regular maintenance, but as for water fees which will become the foundation
for a sound management of waler sexvice, an appropriate fee system and a fair and rational
collection method are indispensable. ‘The following policies will be considered for this

Project.



I} Criteria for Decision of Water Fees

Water fees are defermined on the basis of a proper €ost of production, and the cost
accounting is generally made by the “overall cost principle”, where the total cost during a
fixed period is divided by the accounted-for flow rate. The total cost ineludes personnel
expenses, fuel costs, consumable costs, repair costs and other expenditures, as welt as
amorlization or depreciation costs.  More often than not, Bowever, assets obtained
through subsidies or allotments are neot calculated into the cost as amortization. In
actuality, in Yemen, when the GAREW hands over the facilities to water committees,
financial transaclions are not required. Under such circumstance, depreciation of assets

is assumed to be excluded from the cost accounting of the 4 sites in the Project.

As eriteria to decide the appropriateness of water fees calculated from the cost, the
recommendation by IBRDADA that waier fees in develeping countries should be within
5% of household income will be used as a guideline for reference.  As to the willingness of
residents to pay, inquiries made to residents in the project sites revealed that if the
present water services are improved they are fully willing to pay, which means that the

definite demand was conflirimed.

According to the survey, the average monthly income per family is prevalently in the
level of YRS, 000. Therefore, 5% of YR 5,000 (=YR250) can be considered as the upper

himit for the willingness to pay by a family.,
2} Billing Method

As for the billing methed, there are two systems; the fixed method and the metered
method.  The former sysiem is mainly being employed in the project sites.  In the future,
this method is expected (o shift to the metered one, particularly in the sites where house
eonnections have already been installed, as urban water supplies and some rural ones
Loth in the northern and seuthern parts of the country already adopt the metered method.
In Abwar and Moodeyah where rationing of a Jimited volume of water is taking place, the

commitiees cannot adopt even the method of per tap fee or per capita fee as being
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generally employed by other sites using fixed methed sites, relying on the per-house
uniform billing method. When this Project is implemented, since the water use will
increase enormously as compared to the present, a differential billing system should be

in{roduced to prevent unfair billings.

As an example, for stores and restaurants in the ity zones of Ahwar and Moodeyah, a
higher tarift rate than the ene for houscholds is vecommended to be adopted.  The rates

of houscholds can also be differentiated according to the number of family and taps.

Since the fixed charge is to be iniroduced at the start of the operation in this Project, the

tariff rate would be examined, based on the fixed charge per household per menth.
3) Accounted-For Flow Rate

Since the fixed tariff system cannot dictate an actually used volume of water, feeling of
unfairness always lingers on the side of the users. The fact that this method is still
widely used in Yemen shows that the feeling of solidarity is quite strong in the rural
communal society of this couniry. To alleviate this uncertainty and introduce an
objective standard in this Project, it is planned (o install water meters in the distribulion
mains connected to each village so that these sesvice rates ean be metered on a
communily basis. Each community is responsible for the volume of water measured by
its meter, and the water commitlee can charge the community for the metered
consumption, using a unit flow rate. The population of the village must share the cost,
cither with a per tap fee or a per capita rate known by dividing the charge by its
populatien.  With this method, the unfair sense of the whole service area composed of
Ints of communities ean be reduced for even a little bit.  Furthermore, this method can
arouse lhe residents' consciousness towards conservation of water and saving of
consumplion, and can also bring an opporiunily to encourage good praclice for proper

water use in each community.

This billing method is favorable to the water committee since a high rafe of return of fce

colleeiion is possible, regardless of any leakage from distribution lines installed within a
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premise of a community. Tt is ealled the "effective ratio”, in contrast to the "aceounted-
for ratio”, which is the ratio comparing the production rate lo the fee collection rate when
the metered method at each house connection is applied. In this Project, until the
changeover is actually made to the metered method, billing based on the effeclive ratio is
cecommended. The 2 sites of Ahwar and Moodeyah, where the distribution lines take
shape of closely knit networks in the eongested areas, can only be divided into 2 oz 3 large
blocks, in contrast to the other 2 sites where a territory of each village can definitely be
separated, but measurements for the respective blacks are expected to help control fec

collection to some degree.

The asscssment of the accounted-for flow rate is of critical importance for the calculation
of proper water tariff.  In this Project where the accounted-for flow rate will be based
upon the effective ralio, a collection rate of about 80% can be anticipated. However, for
Moodeyah where the existing network is utilized, a lower collection rate of 70% is

predicted.
(3) Calculation of Water Tariff

In view of the aforementioned conditions of this Project, the calculation of the water tavi(l

for the 4 sites will be based on the following assumptions:
1) Operation and Mainienance Cost
The operation and mainlenance cost is composed of the following.
a. Personnel Salaries (averaged ones, based upon the survey resulls)
The chairman and deputy chairman of the committee are assumed to take no
compensation, as representatives of the communities. (This practiee is normal in the

exisling committees, according to the results of this study) The permanent

employees such as operators shalt receive the following salavies.
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*Chief engincer or technician YR 10,000
*Qperating technieian YR 6,000

b. Operalion and Maintenance Cost for Generators

*Fuel Cost (Operaling cost of engine and genecrator)

= YR 6.0/t (present {ixed price)

*Lubricant Cosl (Lubricants for engine and generator)
= 10% of total fuel cost

*Consumable Cost

= 5% of total fuel cost

2) Repair Cost

The repair cost is mainly assigned {o the cost for pipeline repairs, and about 3% of the
revenues will be allotted. This is needed for the purchase of piping materials and

payment for repairs by contractors.

3 Investment for Replacement of Equipment

Equipment such as pumps and generators needs to be replaced due to wear after long
periods of eperation. The normal life of puraps is 15 years, but intermediate partial
replacements due Lo unexpecled troubles may be cequired.  Therefore, at an interval of
5 years, equipment such as molors and engines are assumed to be replaced by one third

of whole components,
The water tariff calculation procedures for the 4 sites based on these conditions are shown

in Appeadix.  As a result of the calculations, the basic water tarifls viable for continuous

management in the respective project sites are indicated in the following table:
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Table 3-3 Water Tarill by Projecl Avea

Parameter Ahwar Moodeyah Al-Raidah/ As Sadarah
Shamalya

Actual Water Tariff YR 150/mon/hh | YR 80/monshh .

(Billing Method) (Fixed rate) {Fixed rate) No lacilities No facilities

Water Tariff (200(0) YR230/Mhouschold | YR150household | YR230/household | YRZ30/household
/month fmonth /fmonth fonth

Ratio in expendilure/ 1.6% 3.0% 4.6% 4.6%

total incame

Planned number of i2 16 8 8

personnel (2000)

Billing Method Fixed method Same as left Same as left Same as left
based on
clfective ratio

Effective Ratio 80% T0% 80% R0%

Income/Month (2000) YR483,000 YRA59,000 YRT766,060 YR366,000

Expenditure/Month YR335,000 YR5H98,000 YR561,000 YR293,000

(2000)
Ratio of Income/ £9% 62% 73% 80%

Expenditure (2000)
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CHAPTER 4 PROJECT EVALUATION AND RECOMMENDATION
4-1 PROJECT EFFECTS

Since the unification in 1990, the government of the Republic of Yemen has been posing the
highest priority on the improvement of the rural water service among its major policies.
The First Five-Year Plan announced in 199G has put further emphasis on it. Following

thal policy in the Plan, the GAREW has set a target of beosting the overall rural walter

coverage to G4% by the year 2000 in its five-year program for the rural water scctor.

Itealth and sanilation in the project sites have steadily been deteriorating, since their water
sources are limited in quantity and extremely poor in quality. Moreover the practice of
purchasing water as a sole source of acquiring drinking water in some sites or {o
supplement it in most of the sites has increased economic burden on resideats as well as it

has been causing various sorls of waterborae diseases.

‘The water supply facilities constructed under this Project is aimed at providing safe and
stable water supply services for the communities in the four arcas currently facing a lot of
difficulty in obtaining it. The implemenfation of the Project can contribute {o the target set

by the five-year rural water program.

The Project is justified to be feasible for the implementation under Japaw's grant aid

program, based upon the following evaluation:

1) The targeted beneliciaries under the Project are common people including the
underprivileged with a total population of approximately 94,000. Moreover, the Project
contributes (o the target set by the five-year rural water program aiming at improving

the coverage ratio up to 64% by the year 2000.

2) In the areas where the existing water services are in operation, the revenues of water
fees stay at a low level of YR 150,000-200,000/month. In due course after the
~ implementation of the Project, revenues arc expected to steadily increase with revised

tarifl rates and expansion of served houscholds. Such financial improvement can
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3)

4

5)

produce funding to sustain operation and maintenance of facilitics and equipment. The
possible savings of a part of revenues will enable to assure fulure invesiment to replace
and renew the facilities and equipment.  As a whole, the implementation of the Project
enables to provide the satisfactory services to the vesideats acutely suffering at present

from lack of proper services.

The current consumplion rate in the projeet areas is eslimaled al an average 20 ht.
feapita/day. In addition, the use of water of inferior quality such as one containing high
chloride and another suspected of artificial contamination, is a matier of coneern.
Under the Project, safe water is served to the residents by more than a double ¥ate of 50

lit feapita/day {40 lit fcapita/day for Moodeyah only).

At present, waler borne diseases, such ascholera, dyseatery, bilharzia, hepatic diseases,
and kidney diseases, are endemic in the Project area.  Safe and suflicient water supply
and consumption can produce a great effect for the decrease of those infections. In
addition to these oulstanding diseases, diarrhea is a chronic disease prevailing in the
rural areas due to unsanitary environment and {raditional sater practice of residents.
In particular, cases of diarvhea are concentrated among children under five. blore
than 36% of the under-five have diarrhea diseases, and half of under-five mortality, with
a reported ratio of 104/1,000, is attributed to acute diarchea. The provision of sale and
sufficient water through the implementation of the Project can improve envirenment in
respect of health and sanitation, and have effect on the improvement of health of hoth
mothers and children.  Although quantified data is not easily obtainable, medical

expenses can be eut back, relieving the residents of heavy economic burden.

Approximately GO - §00% of the houscholds in the Project arcas depend on water
vending due to serious tack of available water sources. At preseat, the expense for the
purchase of water per household per month {one family has 5 to 8 members) is estimated
at YR1, 250 - 2,000, reaching about 20 - 40 % of a tatal monthly income of one family.
The cosl has xeally been imposing a heavy burden on the households, although waler is
indispensable for their life. Each of the project sites is expected to adopt a fixed flat
rate per houschold per menth for the water Sewicer. The recommended rate is YR 230

at maximum, corresponding to slightly less than 5% of the average monthly income of
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G)

one family {propoesed by World Bank). It will dramatically ease the current financial
burden on the residents. It will also help improve their living standard, enabling to

utilize money saved from the reduced water {ees for other purposes.

In As-Sadarah without any public water service, it is a daily work of women and
children to fetch water from spriﬁgs and Hﬂnd-dug wells. In Al-Raidah/Shamalya,
females and children engage in water fetching daring the rainy season when water can
be found in hand-dug wells within the villages. Although this Pfoject plans to install
public fountains for these {wo sites, it is anticipated that the majority of households
would swﬁch to house connections shortly after the commencement of water service
Thus it will alleviate tﬁe heavy burden on women and chiidmn with

under the Project.

an cffect on the improvement of their hiving condilion.

Based on the view points described abave, the effects of the Project are summarized in the

following table:

Table 4 - 1 Effects and Degree of Impravement by the Implementation of the Project

Present Situation and Problem Counter Measure under the | Degree of Effect and

Project Improvement
(B (1 ¢}
* Ahwanr: * Ahwar: * Ahwar:
In this site, the elevated water tank | The major facilities for water | Renewal of facilities geis rid of
has recently broken down, and | sources, pumping and distri- | current problems and
distribution  network s also | bution will be renewed, utilizing | establish for the furst time
collapsing  with corrosion and | 2 existing boreholes now not in j perlinent municipal service of
clogging, due to highly saline water, | use, in order to improve existing { safe and stable waler.
resulling in  frequent leakage. | deteriorated  water  supply
Thus water service has often been | system. ‘
suspended.
* Moodeyah: * Moodeyah: * Moodeyah:

In all 4 service areas within the site,
the exisling water sources have been
short of yields, or of inferior quality,
or damaged. Accordingly, the
existing water services have all been
in the worst shape.

Utilizing existing 5 boreholes,
new facilities are to be installed
to connect the water sources to
the existing facilities in the 4
service areas.  All the existing
disiribution systems in 4 areas
remain  intact  for resume
services.

Implementation of distribution
plan utilizing new  waler
source under the Project
improves existing deteriorated
water supply services. I
assures provision of safe and
stable waler supply services.
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Present Situation and Problem Counter Mecasure under the | Degeee of Effect and
Project Improvement
(2) @ o (2}
The revenues of the water ! As the new facilitics can pui the | The revenues of water fees are

committees in Ahwar and Moodeyah
currently operating waler services
have been extremely low, ranging
from YR.150,000 to 180,000
monthly. The chief reason for this
low level is that residents are
dissatisfactory with the present
services, thus unwilling to pay. The
present income compensates only
expenses for operation of equipment
so thal the executing agency faces
precarious day-1o-day management.

water services on the right
track, proper water tardf will be
determined and accepted by the
residents.  ‘The Water tarift
shall be determined at YR 230
per household per month,
selting its limit less than 5% of
the average income of househeld
per month, as has been proposed
by the World Bank.

expected to increase to

YR470, 000/menth and

YR 940,000month in Ahwar
and Moodeyah respectively.
The increased revenues enable
the commillees to
accunmulate fund for
replacement of equipment in
the Such
Improvement of financial state
the proper
services for the users.

waler

future.

sustains water

16)

Waterborne diseases are rampant in
the Project sites. Those diseases
include cholera, dysentery, and
bilharzia andsoon. The endemic of
bilharzia is attributed to the use of
contaminated water from cisterns,
hand-dug  wells and purchased
water. Marcover chronic diarrheas
are prevalent in the arvea. The
disease is concentraled among
children under five years, with its
rate more than 36%. 1t is suspected
that half of under-five mortalily at a
level of 104/1,000 has keen caused by
diarrhea.

3

The water supply facilities
constructed under the Project
provide safe and sullicient water
of improved quality and
quantity. Water will be
supplied at 50 lit per capita per
day (40 lit per capita per day
only in Moodeyah).

3)

The provision of hygienic and
stable water supply realized
through the implementation of
the Project has eflfect on
dramatic decrease of water-
borne discases.

Q)]
About 60% to 100% of residents

depend on  waler vending  in
Moodeyah and At-Raidah/ Shamalya
respectively  among  the Prgject

areas. 'the expense to purchase
water amounts to YR 1, 500 - 2,000
per month per household, reaching
about 30% of an average income of a
household, imposing heavy economic
burden on the houscholds.

(1)

The water tariff to be newly set
under the Project is YR 230 per
household  per month  at
maximum, aboul 5% of an
average income of one family,
based upon the recommendation
of the World Bank.

(4

Water would be served at fixed
charge of a maximum YR 230
per month per houschold.
Thus, economic burden on the
residents will be drastically
alleviated. It has large effect
on the improvement of living
condition, ufilizing the saved
money [or expense to purchase
other commaodities. -
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Present Situation and Problem

Counter Measure under the
Projeet

Degree of Eilect and
Improvement

(5}

The cureent levelof consumption per
day per capita in the Project area is
estimated on average at about 20 lit.
The water from the exisling sources,
containing a high rate of ehloride or
contaminated artificially is raising
concerns among the residents.

(9)

\Water is served by an average
rate of 50 lit. per capita per day
(40 lit. per capita per day for
only  Moodeyah) with the
operation  of facilities
under the Project.

new

(5

The quantity of water service
will be nearly doubled.
Morcover, as an important
factor, water guality will be
improved under the serviees.
These improvements of water
supply in quantity and quality
are expected to have large
effect on the improvement of
sanitation, health, and living
conditions of residents.

(G}

In As-Sadarah and Al
Raidah/Shamalya having no water
services vet, female adults and
children are in the habit of fetching
water from hand-dug wells. This
practice is posing heavy burden on
them.

(G)

Public fountains will be installed
in the villages of the two sites
under the Project.  Moreover,
the majority of the residents are
preparing to install individual
eonnections in the near future as
distribution mains and branches
are constructed under the
Project.

()

Women and children are
released from burden to fetch
water. As a result, they can
concentrale  their  attention
and energy in other uscful
matters Lo improve their living
conditlions.

4-2 RECOMMENDATIONS

The implementation of the rural water supply projects in Yemen is in double structure.

Their planning and construction are undertaken by the GAREW, while operation and

maintenance of facilities are under the responsibilitics of the local water commillees

belonging lo the local governments. In the stage of operation and maintenance of the

Project, the GAREW funclions only to provide technical advice and guidelines to the

commiltees, since it is not in a position to supervise them. Thus, all rural water facilities

are autonomously operated and managed by the respective committees. Under such a

situation, Nindings and recommendations for each institulion and communily are deseribed

below, to achieve sustainable management of the water supply system constructed under

the Project.




1)

2)

3)

General Authority for Rural Electricity and Water (GAREW)

The GAREW is not yet in a matured stage to exert its full influence in this sector, since it
is rather a new éstablishment with its budgets constantly in short due to financial
difficulties of the government. Although the Rural Water Supply Department, 7
forerunner of the GAREW, once held a training course for the stafl of the local water
commiltees, il has been suspended at present. It is highly desirable that the GAREW

resumes the {raining as soen as practicahle.

In this Projeet, the GAREW shall take an active role in coordinating the Japanese side,
the local governments and the water committees for the smooth implementation and
sustained operation and maintenance of the Project.  Above all, the GAREW shall take
the consultation with the respeclive committees for revising or cstabhishing water tarift

rates and financial management of revenues and expendi(ures.
Local Goverament

The Department of Development of the local government has been involved one way or
anolher in charge of raral water supply projects for the communities within the
governorate, and for this Project undertakes a part of the Yemeni responsibilities to be
locally arranged such as the construetion of access roads, acquisition of land for the
construction work, etc. Therefore, the GAREW shall work in closer collaboration with
the Department of Development to have smooth implementation of undertakings by the

Yemeni side.
Water Committees

First of all, the walcer commiltees shalt make a plan to institutionalize and strengthen its
organizational structure. The number and qualification of the staff of a commiltee in
each site shall meet such requirements as routine operation and maintenance of
facilities and equipment (those planned for the Project do not require high level of

techoique), financial management of revenues and expenditures, and regular
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monitering on amounts of water supplicd and consumed, ete.  Te starl a new operation
of water service, the commiltee shall make appropriate consultation with the GAREW
and pay efforts to assure the consent of residents on the important factors affecting its
sustainable operation and maintenance such as water tariff rates and bill collection
method. In the sites currently operating water services, occasional disagreements
oceur between the residents and the water committee due to its degraded level of
services, but the whole communities hold a keen interest in the improvement of the
services. Administrative capabilities of the waler committees, therefore, would become

of critical importance for sustainable operation and maintenance of the Project.

Beneficiaries

Rural communities in Yemen consist of homogeneous tribes and have traditional form of
community participation. 1t can be said that the communilies are so empowered that
revision of water tariff rate and construction of new facilities can not be implemented
without consensus of the communilies. It was cenfirmed, in the queslionnaire and
interview conducted in the previous study that the communities were willing to
collaborate in the Project and agreed with the new cstablishments in operation and
management of the water supply system. However, the GAREW and the water
committees are required to promote further understandings of the communities in detail.
The communities in Ahwar and Moodeyah are developing into a form of semi-urban
communities, while those in Al-Raidah/Shamalya and As-Sadarah take a traditional
style of complex of rural communities. In a traditional system of communities in Al-
Raidah/Shamalya and As-Sadarah, it scems possible for villages constituling the
complex to operate and maintain distribution pipelines installed within their own
territories by themselves. This practice will lead to curtailing the cost for operation
and maintenance through community participation. Such cooperation and parlicipation

shall be highly encouraged.
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APPENDIX-1 MEMBER LIST OF THE STUDY TEAM
(1) Study for the Implementation Review

Takanobu KURODA Team Leader Grant Aid Div. Economic Cooperation
Bureaw, Ministry of Foreign Alfairs
Tetsuji NIWANO Chief Engincer { dapan Techno Co., Ltd.
Yasuo ONOZUKA Water Supply Japan Techno Co., LAd.
Planner
Akihiko UCHIYAMA Coordinator Japan Techno Co., Ltd.
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APPENDIX-2 SURVEY SCHEDULE

No. Date Place Movement Activities
1 | Mar. 12 (Wed) § Sana'a Arrival in Sana'a
2 { Mar. 13 (Thu} | Sana'a Courtesy call to the Embassy of Japan,
GAREW, MPD
3 | Mar. 14 (Fri} | Sana'a Preparation for the survey trip
4 | Mar. 156 (Sat) | Al-Mukalla Move to Al-Mukalla Courtesy cail to A]-Mukana branch of
GAREW and Discussion
5 | Mar. 16 (Sun) | As-Sadarah Trip to As-Sadarah Site survey
6 | Mar. 17 (Mon) | Al-Raidah/Shamalya | Trip te Site survey
Al-Raidah/Shamalya
7 | Mar. 18 (Tue) | Aden Move to Aden
8 | Mar. 19 (\Wed) | Ahwar Move to Ahwar Site survey
9 | Mar. 20 (Thu) | Moodeyah Move to Moodeyah Site survey
16 | Mar. 21 (I'ri) |} Sana'a Move to Sana’a Internal meeting of the study team,
Team Leader in Sana'a
11 | Mar. 22 (Sat) | Sana'a Discussions with GAREW& MPD on
minutes of Meeting
12 | Mar. 23 (Sun} | Sana'a Courtesy call to NWSA & NWRA
/Signing of Minutes of Meeting /fand
Reporting to the Embassy of Japan
13 | Mar. 24 (Mon) | Sana'a Departure from
Sana'a




APPENDIX-3 LIST OF PERSONS INTERV]EWEI}

1. Embassy of Japan
1) Mr. Noboru HARA, Minister
2) Mr. Kenich OKADA, First Secretary
3) Mr. Abdul Rehman Thabet AL-FAQUE

2. General Authority for Rural Electricity & Water
1}  Mr. Abdul Bari SALEH, Depuly Chairman for Water Sector
2) Mr. Ahmed Kaid AL-SABRI, Vice Chairman for Electricity Sector
3} Mr. Abdulla A. Malik BADR, General Director for Water Supply
4)  Mr. Abduthakim H. AL-RAMMAH, Director, Bilateral Projects
5) Mr. A Kader HANASH, Civil Engineer
G) Mr. Abdul Kaaher Ali AHHMED, Divector of Workshop

3. General Authority for Rural Electricity & Water, Hadramout Province, Al-Mukalla Branch
1) Mr. Mohamed Ali AL-ABIAD, General Director
2) Mr. Nageeb Abdulla YOUSEF, Manager of Water Projects
3) Mr. Abdulhakim Bazanboor SERUEYOR, Study Section, Water Projects
4) Mr. Husian HATEM, Financial Manager

4. General Authority for Rural Electricity & Water, Aden Province, Aden Branch
1) Mr. Haidrah OMAR, General Director
2)  Mr. Anwer Abdulla MARFADI, Director of Water Resources Department

5. Ministry of Planning & Development
1) Mr. Khalid AFEEF, Director General Cooperation, Asia Depariment
2) Mr. Abubakr AYASH, Director of Industry
3) Mr. Ahmed Hussein A. JAWI, Director for Cooperation with the States of Asia,

Austalia
6. National Water Resources Authorily

1) Mr. Jamal ABDO, Chairman
2) Dr. Muhammad Aslam Chaudhry, Chief Technical Adviser, UNDF
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7. National Water & Sanitation Authority
1) Dr. Mohammed AL-SAEEDI, Chairman
2) Mr. Ahmed A. IDRESS, Deputy Manager of Water Resources

8. United Nations Population Fund
1) Mr. Noaman M. AL-MASOUDI, IEC National Expert at the National Population
Counecil Former MP

9. Local Government Offices
1) Abyan Governorate
Mr. Abhmed Ali MOHSSEN, Governor
Mr. Haidah Salch ASHADAD, Planning Office
Mr. Shahab Nasser MOHMAD, Director General, Local Council

2) Hager Center, As Sadarah
Mr. Mchamed Saeed BAGOTMI, District Manager

3 Al Suffila
Mr. Hassanbohammed AL-GAWLE, Sheikh

4) Water Committee at Ka'a Awad
Mr. Muback Abdullah AL-JAWALIE, Representative of Project

5 Ahwar
Mr. Mohamad Ali AL-MASHOR, Manager of Water Project, Local Community

Chairman
6) Moodeyah

Mr. Al AL-MAGRAHI, District Manager
Mr. Abdul Kadir Abu Bakr KURAILF, Water Committee Chairman

A-d



MINUTES OF DISCUSSIONS

STUDY FOR THE IMPLEMENTATION REVIEW
OF
 THEPROJECT FOR RURAL WATER SUPPLY
IN THE SOUTHERN AND EASTERN GOVERNOTARES
~ QF THE REPUBIC QF YEMEN

In response to a request from the Government of the Republic of Yemen, the
Government of Japan decided to conduct a Study for the Implementation Review on the
Project for Rural Water Supply in the Southern and Fastern Govemorates (hereafter referred

to as “the Project™) and entrusted the study to the Japan International Cooperation Agency
(JICA).

JICA sent to Yemen a study team, which is headed by Mr. Takanobu Kuroda, Grant Aid
Division, Fconomic Cooperation Bureay, Ministry of Foreign Affairs, and is scheduled to
stay in the country from March 12 to 24, 1997.

The team held discussions with the ofiicials concemed of the Government of Yemen and
conducted a field survey at the study area.

In the course of discussions and field survey, both parties have confirmed the main items
described on the altached sheets. The team will proceed further works and prepare the
report of the Study for (he Intplementation Review.

Sana’a, March 23, 1997

[@\\\"{

Mr. 7( akanobu Kuroda Mr. Abdul Bari Saleh
Leader Vice Chairman

Study Team for the Implementation Review General Authority for

JCA Rural Electricity and Water

Ministry of Electricity and Water

"



1,

4.

4.1

ATTACHMENT

Objective
The objective of the Praject is to construct water supply facilities consisting of water

wells as water sources, pumping facilities, water tanks, pipelines and public fountains for

the people  in the rural areas of the Southern and Eastern Governorates of the Republic
of Yemen.

Project Sites

The Project sites are listed as follows:

1) Ahwar (Abyan Govemnorate)
2) Moodeyah (Abyan Governorate)

3) Al-Raydah/Shamalyah (Hadramout Governorate)
4) As Sadarah {Hadramout Governorate)

Executing Agency

The General Authority for Rural Electricily and Water, the Ministry of Electricity and
Water (hereafler called the GAREW), is responsible for the Jand acquisition, water rights,
implementation, opcration and maintenance of the Project.

Items Requested by the Government of Yemen
Components of the Projects
1) Construction of water facilities in the aforementioned Project sites

2) Procurement of materials, equipment and spare parls for the construclion of water
facilities in the above Project

3) Procurement of setvices for the implementation of the Project

%
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42  Modifications of the Previous Design

Based upon the results of the field survey in the four {4) candidate sites by the present
mission, the Yemeni side has requested the Japanese side to take into consideration the
following modifications of the previous designs # the Basic Design Study conducted for
the Project in 1994:

1) Ahwar

Due to the intense deterioration of existing pipelines caused by corrosion in the site,
the main distribution lines to be installed by the Japanese side shail be increased.  In

addition, the supply of piping materials for the branch distribution lines to be
installed by the Yemeni side shall be incrcased as follows:

a. Total length: 10 km
b. Sizesofpipes: 3”and2”
¢. Material: PVC (polyviny! chloride) rigid plastic pipes

2) Moodeyah

a. The GAREW has drilled two (2) additional water wells in this site.  As a result,
the Project shall employ five (5) wells in total including these wells and three (3)
existing wells initially planned for the Project. This siluation makes it
wnnecessary to drill a new well by the Japanese side.

b. In two (2) zones within the sile which own the existing water supply systems, the
existing water sources have lately become out of use, one weil due to damage to
the well, and the other due lo the decrease of ils discharge, and the villagers of
these zones have been forced to entircly depend upon purchase of water.  To
save their difficulties, the new main line to be installed under the Project shall be
connecied to the existing resesvoirs for these two zones.

c. The supply of piping materials to Moodeyah cily is requested for cffectively
distributing water supply under the Project.  The size and length of pipes shall be
2” and 6 km.
3) Al Raidah/Shamalya

" a. The GAREW has completed four (#) water wells for this site up to now, and it is
not considered necessary for the Japanese side to drillana

A2
A7




b. In addition the villagers have constructed a part of water facilities previously
designed by the Japanese side for this site.

¢. Under such a situation, the GAREW requests the japanese side to shift the
construction of facilities to the ncighboring villages within the site, using the
water wells already drilled by the GAREW. The GAREW also requests the
Japanese side to install a parl of the distribution lines for this area. The
remaining part of distribution lines shall be undertaken by the GAREW and the
local commitiee of the villages, while the Japanese side shall supply piping
materials for some part of this work..

4) As-Sadarah

The basic design shall not be altered for this site. However, the extension of

distribution lines about 4 km long is requested for three (3) additional villages within
the site.

5) Pumping equipment
The use of diesel-engine-driven, verlical-shalt pumps shall be preferred to diesel-
generator-driven submersible motor pumps for the wells of shallower depth in view
of operation and maintenance by the local commiltecs of the villages.
4-3The Japanese side shall take note of the aforementioncd requests by the Yemeni side.
However, the {inal components of the Project will be decided by the Japanese side after
further studies.

5. Japan’s Grant Aid System

1) The Government of the Republic of Yemen has understood the system of Japanese
Grant Aid explained by the team and described in Annex 1.

2) The Government of the Republic of Yemen will take necessary measures, described

in Annex 2 for the smooth implementation of the Project, on condition that the Grant
Aid Assistance by the Governiient of Japan is extended to the Project.

6. Further Schedule

Bascd on the Minutes of Discussions and technical sxa
_ A3 M
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JICA will make the Final Report, and send it to the Government of Yemen by the end of
May 1997.

. Dther Relevant Issucs

1) In case il is not sure to secure the safely and sccurity of Japanese nationals in the
implementation stage, the Yemeni side shall promplly take all the possible measures
to effectively climinate unstable factors affecting them.  Should the Yemeni side fait
to remedy such an uncestain situation despite its efforts, the Project might be frozen
partly or wholly.

2) The GAREW shall make necessary arrangements if the Japanese sidc sequcests the use
of radio system during the implementation stage for the reasons for securily.

3). The GAREW shall allow the Japancse side to use free of charge pumping test
equipment which was supplied to the GAREW undes the previous Japanese Grant
Aid project in the fiscal year of 1994, based upon the schedule submitted by the latter
during the implementation slage.-

y
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ANNEX - |
Japan's Grant Aid System

1. Grant Aid Procedures

1) Japan’s Grant Aid Program is exccuted through the following procedures.

Application: (Request made by a recipient country)
Study: (Basic Design Study conducted by JICA)
Appraisal & Approval: (Appraisal by the Government of Japan and |

' " Approval by Cabinet) _
Determvination of (The Notes exchanged between the Governments
of
Implementation: Japan and the recipient country)

2} Firstly, the application or request for a Grant Aid project submilted by a recipient
country is examined by the Governmeat of Japan (the Ministcy of Foreign
Affairs) to determine whether or not it is eligible for Grant Aid. 1T the request is
deemed appropriate, the Government of Japan assigns JICA (Japan Internationat
Cooperation Agency) to conduct a study on the request.

Sccondly, HCA conducts the study (Basic Design Study), using (3) Japanesc
consulting firm(s).

Thirdly, the Government of Japan appraisc the project to sce whether or not it is
suitable for Japan’s Grant Aid Program, based on the Basic Design Study report
prepared by JICA, and the result are then submitted to the Cabinct for approval.

Fouribly, the Project, once approved by the Cabinet, with the Exchange of
Notes signed by the Governments of Japan and the recipicat country.

Finally, for the implementation of the Praject, JICA assists the recipient country
in such matters as preparing tenders, contracts and so on.

(B2
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2. Basic Design Study

1) Contenls of the Study
The aim of the Basic Design Study, conducied by JICA on a requested project
is to provide basic document pecessary for the appraisal of the project by the
Japanese Government. The contents of the Study ace as follows:

a) Confirmation of items agreed on by both parties concemning the basic
concept of the project.

b) Evaluation of the apprepriateness of the project to be implemented
under the Grant Aid Scheme from a technical, social and economic
point of view. ,

¢) Confinnation of items agreed en by both partics concerning the basic

- concept of the project.

d)} Preparation of a basic design of the Project.

¢) Estimation of the costs of the Project.

The contents of the original request are not necessarily approved in their initial
form as the contents of the Grant Aid Project. The Basic Design of the
Project is confinmed considesing the guidelines of Japan's Grant Aid Scheme.

The Govemment of Japan requests the Goverament of the recipient country to
take whatever measures are necessary lo ensure its self-reliance in the
implementation of the Project.  Such mecasures must be guaranteed even
though they may fall outside of jurisdiction of the organization in the recipient
country actually implementing the Project.  Therefore, the implementation of
the Project is confirmed by all relevant organizations in the recipient country
through the Minutes of Discussions.

2) Seleclion of Consultants
For the smooth implementation of the study, JICA uses (a) registered consultant
firm(s). CA seclects {a) firms(s) based on proposals submilled by interested
firms. The firm{s) sclected carry (ies) out the Basic Design Study and write(s) a

~ report, based upon terms of reference set by JCA, '

/
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The consulting firm(s) used for the study is (are) recommended by JICA to the
recipieat country to also work on the project’s implementation afler the
Exchange of Notes, in order to maintain technical consistency and also lo
avoid any undue delay in implementation should the selection process be
repeated. _

3. Japan's Grant Aid Scheme

1) What is Grant Aid ?

2)

%)

4)

The Grant Aid Programn provides a recipicat country with non-reimbursable
funds needed to procure the facilitics, equipment, services (engineering services
and transporiation of the products, cte.) for economic and social development the
country under the principals in accordance with the relevant laws and regulations
of Japan. Grant Aid is not supplied through the donation of materials as such.

Exchange of Notes (E/N)

Japan's Grant Aid is extended in accordance with the Notes Exchanged by the
two Governments concerned, in which the objectives of the project, period of
execution, conditions and amount of the Grant, etc., are confinned.

"The period of the Grant" means the onc fiscal year in which the Cabinet
approves the project for. Within the fiscal year, all procedure such as
exchanging of Notes, concluding contracts  with (2) consultant  firm(s) and (a)
contractos(s) and final payment to them must be completed.

However in case of delays in delivery, installalion or construction due to
unforeseen factor such as weather, the period of the Grant Aid can be further
extended for a maximum of one fiscal year at most by mulual agrcement
between the two Govemment.

Under the Grant, in principle, Japanese products and services including transporl
or those of the recipient country are to be purchased.

When both Governments deem il necessary, the Gran
purchasc of the products or services of the third count
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However the prime contracters, namely, consulting, contracting and procurcment
firms, are limited to "Japanese nationals”. (The term "Japancse nationals” means

persons of Japanese nalionality or Japanese corporations controtled by persons of
Japanese nationality

5) WNecessity of “Verification”
The Government of recipient country or its designated authorily will conclude
contracts denominated in Japancse yen wilh Japanese nationals. Those
contracts shall be verificd by the Govemment of Japan.  This “Veriftcation" 1s
deemed necessary to secure accountability to Japanesc taxpayers.

6) Undertakings required of the Government of recipient country
In the implementation of the Grant Aid Project, the recipient country is required
to undertake such necessary measures as the follows:

(1) To secure land necessary for the sites of the Project and fo clear, level and
teclaim the land prior to commencement of the construction.

(2) To provide facililies for the distribwtion of electricity, waler supply and
drainage and other incidental facilities in and around the siles.

(3) To secure buildings prior 1o the procurement in case the installation of the
equipment.

(4) To cnsurc all the expenses and prompt cxecution for unleading, customs
clearance at the port of disembarkation and internal {ransportation of producis
purchased under the Grant.

(5) To exempl Japancse nationals from customs duties, internal taxes and other
fiscat levies which will be imposed in the recipicat country with respect to the
supply of the producis and services under the Verified Contracts.

(6) To accord Japancse nationals whose services may be required in connection
with the supply of the producis and services under the Verified Contracts, such
facilities as may be necessary for their entry into the rccipient country and stay
therein for the performance of their works.

7) “Proper Use"
The recipient country is required to maintain and use the facilities
;ind equipment purchased under the Grant Aid propprdy and 2

2
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assign the necessary slaff for operation and maintenance of them as well as to
bear all the expenscs other than those covered by the Grant Aid.

&) "Re-cxport”

The products purchased under the Grant Aid shall not be re-exported from
recipient country.

9) Banking Amrangements (B/A)

a) The Government of the recipient country or its designated authority should
open an account in the name of the Government of the recipient country in an
authorized forcign exchange bank in Japan(hereinafter referred to as “the
Bank"). The Government of Japan will execute the Grant Aid by making
payments in Japanese yen to cover the obligations incurred by the Government
of the recipient country or its designated authosity under the Verified
Coniracts.

b) The payments will be made when payment requesis are presented by the Bank
1o the Government of Japan under an authorization to pay issucd by the
Government of the recipient country or its designated authority.

A-14



ANNEX -2

Undertaking by the Government of the Republic of Yemen in casc Japan’s Grant Aid is
extended.

1.

To provide data and information necessary for the Project.

To provide, secure, clear and level land and access at each construction site prior 1o the
commencement of the construction of water facilities.

To ensure speedy unloading, tax exemption, cusloms clearance at the port of
disembarkation and pmmpt inland transportation, of products purchased for the project
in accordance with the Exchange of Notes to be concluded between the Government of
the Republic of Yemen and the Government of Japan.

To make necessary arrangement for the entry into and stay in the Republic of Yemen, of
Japanesc nationals whese services may be required in conncclion with the supply of the
products and services uader the verified contracts for the Project.

. To exempt Japanese nationals involved in the Project from customs duties, snlernal laxes

and other fiscal levies which may be imposed in the Republic of Yemen with respect (o
the supply of equipmentVmachines and services under the verified contracts for the
Project in accordance with the Exchange of Notes to be concluded between the
Government of the Republic of Yemen and the Government of Japan.

To bear commissions (o the Japancse foreign exchange bank for the banking services
based upon the Banking Arrangement for the project.

To bear all expenses other than those {o be bore by the Grant Aid necessary for the
execution of the Project.

To assign exclusive counterpart staff in Genesal Authorily for Rural Electricity and
Waler, Ministry of Electricity and Water for exccution of the Project including siting,

_drilling, instaMation of water facilitics, ctc. prior to the commencement of the Praject.

To maintain and use properly and effectively the facitities constructed and equipment
purchased under the Grant Aid fos the Peoject.
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APPENDIX-6 CALCULATION OF WATER TARIFF SYSTEM

In reference to See.3-2 of Chap.3, “Operation and Maintenance Plan”, the basic financial
calculations for the respective water offices involved in the project are separately presented
in this Appendix.

The basic factors assumed for calculation are listed as follows:

1. Revenues

(DRevenues are calculated on the metered rates, assuming each case of effective ralios

for the respective sites as follows:

Ahwar 80%
Moodeyah 0%
Al-Raidah/Shamalya 80%
As-Sadarah 80%

{2)The fixed monthly sate per household assumes 9 members of a family, each of which

consumes 50 led except for the case of Moodeyah where 40 led is assigned.

2. Expendilures

()Operation and maintenance cost

a. Fuel cost
The fuel cost for the respective sites are based upon the total volume of diesel fuel
required for the operation of all the diesel engines and/or diesel generators for
running hours to sexrve the required water supply quantities ranging from 8 to 21

hours/day. The eurrent official price of YR6.0 for one litter of diesel fuel is applied.
b. Maintenance cost

The maintenance cost includes the lubricants and replacement of eonsumable

materials such as filters. The estimate assumes to spend 5% of fuel cost.
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¢. Operators’ salary

Salarices: Refer to page 3-21

(2)Administration expendifure _
The miscellaneous expenditures for management of the respective water offices are
assumes to be confined to 20% of the total operation and maintenance cost

including fuel costs and salaries.

(IExpenditure for repair
‘This 15 marked mainly for the repair of pipelines. 'The estimate assumes to be 5% of

the revenucs.

(DInvestment for replacement of equipment
This is for the savings in preparation for the replacement in case of unespected
breakdowns of equipment which may be required cvery b years. The savings are
assumed to be 20% of the revenues. The cost ealculation is based upon the

estimated price of facilities for the project.



APPENDIX-7 CALCULA’I‘ION OF HOURLY MAXIMUM SUPPLY RATE

The hourly maximum supply rate indicates one of unit flow rates for hydraulic caleulation
when water consumption in a given community reaches its peak. The size of distribution line
needs to depend upon this flow rate. The rate is often estimated on the basis of total volumes
of Mow dischaeged through taps assumet to be simultancously opened at households. As one
of the typical calculation method, the criteria of Japan's small-scale water facilities has
proposed to employ “a ratio of hourly maximum flow versus daily maximum flow”, which

varies with the population of the community, as shown in the following graph:

Ratio of Hourly Maximum Versus Daily Maximum Flow
Per the Number of Population

8

Heurly Maximum Ratio

10

10 100 1000 10000
Served Popuation

( Criteria for Small-Scate Water Facilities by the Ministry of Health and Welfare )

As a typical example, the hourly maximum flow for the ceatral community of As-Sadarah is

calculaied as follows:
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1) Present population: ' 4,850 (1997)

2) Planned serves populalion: 6,627 (2012)

3) Planned daily average supply rate: 6527 X 50lcd = 326m3

4) Planned daily maximum Supply rate; 326 mSX 1.3 = 424m3

5) Hourly maximum ratio per poplation: =138 (from the graph)

6) Hourly maximum supply rate: (424h13>< 1.8),/724 hours= 32m3/ _hr:530 1/ min

According to the result of the ealeulation, the size of distribution main te the As-Sadarah

communily is determined, employing the flow rate of 530 2/ min.
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