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PREFACE

In response to a request from the Government of the Federal Democratic Republic of
Ethiopia, the Government of Japan decided to conduct a basic design study on the Project for
Water Supply in Amhara National Regional State in the Federal Democratic Republic of
Ethiopia and entrusted the study to the Japan International Cooperation Agency (JICA).

JICA sent to Ethiopia a study team from October 7 to December 15, 2004 and March
7 to 18, 2005.

The team held discussions with the officials concerned of the Government of Ethiopia,
and conducted a field study at the study area. After the team returned to Japan, further studies
were made. Then, a mission was sent to Ethiopia in order to discuss a draft basic design, and

as this result, the present report was finalized.

I hope that this report will contribute to the promotion of the project and to the

enhancement of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the
Government of the Federal Democratic Republic of Ethiopia for their close cooperation

extended to the teams.

March, 2005

Seiji Kojima

Vice-President
Japan International Cooperation Agency



March, 2005

Letter of Transmittal

We are pleased to submit to you the basic design study report on the Project for Water
Supply in Amhara National Regional State in the Federal Democratic Republic of Ethiopia.

This study was conducted by Nippon Koei Co., Ltd., under a contract to JICA, during
the period from October, 2004 to March, 2005. In conducting the study, we have examined
the feasibility and rationale of the project with due consideration to the present situation of
Ethiopia and formulated the most appropriate basic design for the project under Japan’s grant
aid scheme.

Finally, we hope that this report will contribute to further promotion of the project.

Very truly yours,

Masato Fujinami

Chief Consultant
Basic Design Study Team on the Project
for Water Supply in Amhara National Regional State

in the Federal Democratic Republic of Ethiopia
Nippon Koei Co., Ltd.
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SUMMARY

The rate of access to safe water in Ethiopia is about 23.1%. This is extremely low compared with the
54% average of the Sub Sahara region (UNDP in 2002). People in rural areas, where 85% of the
population reside, spend a lot of time and labor on securing domestic water, and this is one of the
causes of poverty. Therefore, improving this situation is one of the most important issues for the water

supply and sanitation program in Ethiopia.

The ministry of water resource of the federal government has established the year 2001 as a base year
for the Water Supply and Sanitation Development Program (WSSDP). The target period to year 2016
is divided into plans of five years each, and the coverage ratio of rural water supply is set according to
the whole country and each regional state. According to this, it is assumed that a coverage ratio of
23.1% (base year 2001) will be raised to 70.9% in the whole country by the target year 2016. On the
other hand, the coverage ratio in Amhara National Regional State aims at being raised from the base

year's 23% to 62% in the target year 2016.

Under the above circumstances, the Government of the Federal Democratic Republic of Ethiopia
made a request to the Government of Japan in July 2003 to extend grant aid assistance for
procurement of drilling equipment and material for well construction. It will strongly support the
Ambhara National Regional State to improve the supply of safe clean drinking water for the rural

population.

The Government of Japan entrusted the study to examine the viability of the Project to the Japan
International Cooperation Agency (JICA), the official agency implementing the Japanese
Government’s technical assistance and expediting proper execution of Japan’s Grant Aid. Hence,

JICA decided to conduct a Basic Design Study (the Study) and has sent the Study Team.

As aresult, the basic design study in Ethiopia was executed from October 7 to December 15 2004, the
basic study was formulated based on subsequent study in Japan. Afterwards, the study carried out
the basic design and explained the proposed project in the draft report in Ethiopia during March 7 to
18, 2005. The Study Team discussed the contents of the project with the officials of the Government

of Ethiopia concerned with project. The basic design was accepted by the Government of Ethiopia.

The validity of the request of Ethiopia was assessed by the basic design study. The following items
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were adopted as the criteria for assessment.

1) To adapt the function of the requested items to the objectives of the water supply facilities
construction project of the AWRDB in Amhara National Regional State.

The Amhara National Regional State has a population of about 18.6 million, with 78% of the
inhabitants living in the rural areas. In the rural areas, no social infrastructure is maintained and the
public health environment is also bad. For instance, the infant mortality rate is high at 114/1000.
Conventional water sources, which are not protected from contamination, are widely used in the most

part of the project site.

Moreover, the water fetching work imposes heavy tasks on adult women. Therefore, the issues seen

from social and economic viewpoints are as follows:

e To improve the hygiene environment by securing continuous safe and steady water sources.

e To reduce the burden on adult women by shortening access time to water sources.

In consideration of such issues, the procurement plan of the project is formulated to select the well
drilling rigs, casing pipes and the screens necessary to construct the protected water supply facilities

(shallow wells with hand pumps and deep wells with submersible motor pumps).

2) To coordinate with the present equipment of AWRDB and AWWCE.

The rural water supply project in Amhara region has been undertaken by Amhara National Regional
State Water Resources Development Bureau (AWRDB), and responsibility is to be transferred to the
village communities after construction of facilities. Construction of rural water supply facilities in
Ambhara region has been undertaken by Amhara Water Works Construction Enterprise (AWWCE)
under the supervision of AWRDB.

The engineering and technical staff of AWWCE consists of 66 people. There are five chief drillers to

operate the existing five well drilling rigs at present.
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Existing drilling rigs of AWWCE are tabulated below:

Existing drilling rigs of AWWCE

Type Method origin Source Year

Halco V-866 DTH/Mud UK Unicef 1978
rotary

Super Rock 5000 | DTH/Mud South Africa | Government | 2001
(1) rotary

Super Rock 5000 | DTH/Mud South Africa | Government | 2002
(2) rotary

R50 DTH Sweden Unicef 2002

Eurol2 DTH France Unicef 1990

The UK made rig is trouble-prone due to its age. The South African drilling rigs are somewhat newer,
but performance could not reach the nominal specifications due to poor construction and mechanical
problems. The average drilling depth of those rigs is about 100 m. The R50 and Eurol2 are
categorized as shallow well drilling rigs and can drill to about 60 m maximum depth. Therefore, the

well drilling capacities of the existing drilling rigs are limited due to poor performance.

The requested equipment is composed of water well drilling rigs with supporting trucks for drilling,
hydro-geological survey equipment, and well casing pipes and screens for drilling wells. Amhara
National Regional State will construct the water supply facilities with government budget by using

proposed drilling rigs and materials.

Validity and suitable amounts of each piece of requested procurement equipment are described as

follows:

Well drilling rigs

When the Basic Study was initiated, the Ethiopian side proposed two track mounted rotary drilling
rigs and one cable percussion drilling rig. A percussion drilling rig was excluded from the
procurement because a percussion drilling rig is not suitable for drilling hard rock and 70% of the
drilling layer in Amhara region is hard rock. As a result of this, two truck mounted rotary drilling
rigs are proposed for procurement, which can drill both hard rock and alluvial formations. Therefore,
the drilling method is proposed to be the “Down the Hole” method for hard rock and the direct mud
rotary circulation method for alluvial formations. The proposed drilling depth of 40 wells out of 200

wells ranges from 100 m to 250 m. However, there are no adequate drilling rigs to support the depth
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range from 100 m to 250 m. Moreover, the well development program in Amhara region in the
WSSDP indicated that there are about 2,000 deep wells to be drilled to more than 100 m depth by
2015.

As result, the requirements of the rigs to be procured shall be as follows, considering the well

design to be drilled, road conditions of the site, and similarity to the existing rigs.

Type : Top drive type

Drilling method  : Both DTH and mud rotary

Drilling capacity : Depth 250 m

Hole diameter : 12-1/4” (mud rotary), 9-5/8” (DTH)

Mounting truck  : Drive type shall be 6 x 4 to meet the road conditions of the site

Air lift equipment for shallow well development

AWWCE can use drill pipes and a high pressure air compressor used for DTH for development of
the deep wells with 6” diameter. However, for shallow wells with 4” diameter, the drill pipe cannot
be used and proper well development cannot be executed with the high pressure air compressor
used for DTH. Therefore, two sets of the following equipment shall be procured. The specification

is based on past experience.

Compressor 10.5 kgflcm®
Water pipe 3” in diameter

Air pipe 1-1/2” in diameter

Support trucks for well construction

Two support trucks are required for each drilling rig, as shown below:

e Truck No.1 (stationed on site):
for loading of generator/welder and drill pipes, etc.
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e Truck No.2 (working between the site and stock yard):

for transport of casing pipe, screens, gravel, water tanks, etc.

Therefore, one each of the above trucks shall be procured for each procured drilling rig.

Small support vehicles that were in the request were excluded since some of the cars that are out of

order at present could be repaired.

Truck mounted pumping test equipment

AWWCE carries out pumping tests with an old submersible pump using a superannuated cable
percussion drilling rig as the crane for pump installation for the pumping test. Therefore, for well
pumping tests, one set of submersible pumps, a generator, water pipes and electrode cables, etc.
shall be procured. This equipment shall be loaded on a cargo truck equipped with a crane and rack

for the generator and water pipes (for a total capacity of 150 m length).

The diameter of the submersible pump shall be small enough to be installed in a 6-inch casing pipe.
Based on the pumping records at the project area, the following two kinds of pumps shall be

procured:

e Submersible pump (1) :Q=3-4lit./sec, H=75 m -85 m

e Submersible pump (2) : Q=6-8 lit./sec, H= 130 m - 150 m

Groundwater survey equipment (Electric geophysical equipment and others)

The following groundwater survey equipment shall be procured.

1) Borehole logging equipment and electric geophysical prospecting equipment for well siting

and design of well.

2) Portable water quality equipment and portable water level meter for well evaluation.

uPVC casing & screen
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Casing pipes and screens for the wells to be constructed by AWWCE in the coming three years shall
be procured. Wall thickness of the casing/screen with ND 100 shall be of a standard for shallow
wells (Standard Wall), while that of the casing/screen with ND 150 shall be of a standard for deep
wells (Thick Walled).

Taking the above into consideration, the Project proposes the procurement of water well drilling
rigs with supporting trucks for drilling, hydro-geological survey equipment, and well casing pipes

and screens for drilling wells as shown in the following Table.

Ambhara National Regional State will construct the water supply facilities of 200 wells with

government budget by using this proposed equipment and materials.

In addition, there are many drillers taking training at the Groundwater Development & Water
Supply Training Center in Addis Ababa. Therefore, AWWCE will promote a professionally trained
driller to be a chief driller for the new drilling rigs. This means the requirements for operation of the
new drilling rigs can be met from present manpower. Consequently, there are no issues to the

conduct of the project.

Equipment and Materials Proposed for Procurement

Item Specification Number
Drilling diameter: 9-5/8” (DTH),
Truck Mounted Rotary Drilling Rigs 12-1/4” (Mud system) 2
Drilling depth: 250 m
Air Lift System for Development of . o
Shallow Wells Air compressor, water pipe 3 2
Support Trucks for | Crane Trucks Crane truck 5 tons 2
Well Drilling Cargo Trucks 10 ton truck 2
Electric Logger Resistivity, SP, depth in 300m 1
Geo-clectric VES, 2" dimensions method 1
Groundwater Equipment
Sur\{ey Portable Water Level 100 m x 2, 200 m x 2 4
Equipment Detector
Portable Water
Quality Meter EC meter, pH meter 1
) ) Crane truck, Generator,
Pumpimg Test Equipment Submersible pump, water riser 1
(Mounted on the Crane Truck) Pipes pump
uPVC Casing For Shallow Well Diameter 100 mm 1 lot
Pipes and Screens | For Deep Well Diameter 150 mm 1 lot
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An implementation schedule for the project was prepared in accordance with the procedures of
Japan’s Grant Aid. The procurement will be implemented during the 14 months after the Exchange
of Note (E/N), consisting of 3.5 months for detailed design and tendering procedures, and 10.5
months for procedures involving the supplier’s contract, manufacturing, equipment combination

tests, transportation, final inspection and take-over, and operators’ training.

The project cost is estimated at JPY 808 million, composed of JPY 505 million of from the Japanese
side and JPY 305 million of from the Ethiopian side in accordance with the work demarcation
between the Japanese and Ethiopia sides and based on the conditions outlined above. This cost
estimate is provisional and will be further examined by the Government of Japan for approval of the

QGrant.

It is expected that the direct effects from the Project will be as follows:

The Project will improve the water well drilling ability of Amhara National Regional State, and it
will make it possible to construct 200 wells (about 94,000 population served).

It is expected that the indirect effects from the Project will be as follows:

The construction of water supply facilities in the Project area will decrease the incidence of water

born disease, reduce labor of women and girls and improve environmental health.

The project is expected to produce effects like those mentioned above, and to strengthen the ability
for construction of water supply facilities in Amhara National Regional State. Therefore, the project
implementation under Japan’s Grant Aid scheme is justified. Operation and maintenance of the
proposed equipment can be undertaken by the Ethiopia side within their financial and technical

capability.

In addition, the following issues should be fully taken into consideration for smooth implementation

and effective performance.

1) AWRDB must secure the regional state’s budget to construct the 200 wells with the

proposed procurement equipments in the 20 Woredas.

2) Amhara Water Works Construction Enterprise (AWWCE) shall form the drilling teams for
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3)

4)

the proposed drilling rigs to achieve effective operation of proposed procurement equipment,

including the organization of the construction system.

AWRDB and AWWCE will implement the program for water supply facilities construction

by means of the proposed procurement equipment and complete the Project without delay.

Monitoring of performance by the implementation agency for water supply facilities
construction using proposed procurement equipment should be done to clarify the effects of

the Project and continuously improve the operational performance.
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CHAPTER 1
BACKGROUND OF THE PROJECT

The rate of access to safe water in Ethiopia is about 23.1%. This is extremely low compared with 54%
of the average of the Sub Sahara region (UNDP in 2002). People in rural areas, where 85% of the
population reside, spend a lot of time and labor on securing domestic water, and this is one of the
causes of poverty. Therefore, improving these situations is one of the most important issues for the

water supply and sanitation program in Ethiopia.

The ministry of water resource of the federal government has established the year 2001 as a base year
for the Water Supply and Sanitation Development Program (WSSDP). The target period to year 2016
is divided into plans of five years for each, and the coverage ratio of rural water supply is set
according to the whole country and each state. According to this, it is assumed that a coverage ratio of
23.1% (base year 2001) will be raised to 70.9% in the whole country by the target year 2016. On the
other hand, the coverage ratio in Amhara National Regional State aims at being raised from the base
year's 23% to 62% in the target year 2016. The construction of necessary water supply facilities is
proposed by WSSDP to achieve the target. They consist of the development of deep wells with
submersible pumps, shallow wells with hand pumps, dug wells with hand pumps, and spring water

facilities.

Under the above circumstances, Government of the Federal Democratic Republic of Ethiopia made a
request to the Government of Japan in July 2003 to extend to grant aid assistance for procurement of
drilling equipments and materials for well construction. It will strongly support the Amhara National

Regional State to improve supplement of safe clean drinking water for rural population.

The Government of Japan entrusted the study to examine the viability of the Project to the Japan
International Cooperation Agency (JICA), the official agency implementing the Japanese
Government’s technical assistance and expediting proper execution of Japan’s Grant Aid. Hence,
JICA decided to conduct a Basic Design Study (the Study) and has sent the Study Team.. As a result,
the basic design study in Ethiopia was executed from October 7 to December 15 2004, the basic study
was formulated based on the subsequent study in Japan. After wards, the study was carried out the
basic design and explained the proposed project in the draft report in Ethiopia during March 7 to 18,
2005. The Study Team discussed the contents of the project with the officials of the government of

Ethiopia concerned with project and the basic design was accepted by the Government of Ethiopia.
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2.1

CHAPTER 2
CONTENTS OF THE PROJECT

Basic Concept of the Project

The Water Sector Development Program (WSDP) is a priority program of water sector in
Ethiopia. The ministry of water resource of the federal government has established the
year 2001 as a base year for the Water Supply and Sanitation Development Program
(WSSDP) as sub-sector program. The target period to year 2016 is divided into plans of
five years for each, and the coverage ratio of rural water supply is set according to the
whole country and each state. According to this, it is assumed that a coverage ratio of
23.1% (base year 2001) will be raised to 70.9% in the whole country by the target year
2016. On the other hand, the coverage ratio in Amhara National Regional State aims at
being raised from the base year's 23% to 62.0% in the target year 2016. The construction
of necessary water supply facilities is proposed by WSSDP to achieve the target. They
consist of the development of deep wells with submersible pumps, shallow wells with

hand pumps, dug wells with hand pumps, and spring water facilities.

Taking the above into consideration, this Project aims at improving the living environment
of rural areas through construction of water supply facilities in Amhara National Regional
State. These are indispensable to the feasible execution of the policies of the Amhara

National Regional State Government outlined above.

The Project provides for procurement of water well drilling rigs with supporting trucks for
drilling, hydro-geological survey equipment, and well casing pipes and screens for drilling
wells as shown in Table-2.1. Amhara National Regional State constructs the water supply
facilities of 200 wells with government budget by using procured drilling rigs and

materials.
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Table-2.1 Proposed Procurement Equipment and Materials

Item Specification Number
- . Drilling diameter DTH: 9-5/8”,
Truck Mounted Rotary Drilling Rigs Maud system: 12.1/4” drilling depth: 250m 2
Air Lift System for Development of Shallow Wells Air compressor, water pipe 3” 2
Supporting Trucks for | Crane Trucks Crane truck 5 tons 2
Well Drilling Cargo Trucks 10 tons truck 2
Electric Logger Resistivity, SP, depth in 300 m 1
Geo-electric Equipment VES, 2™ dimensions methods 1
grogndwater Survey Portable Water Level 100m x 2, 200m x 2 4
quipment Detector
Portable Water Quality EC meter, pH meter 1
Meter
Pumping Test Equipment Crane truck, Generator, |
(Mounted on the Crane Truck) Submersible pump, water riser pipes
uPVC Casing Pipes For Shallow Well Diameter 100mm 1 lot
and Screens For Deep Well Diameter 150mm 1 lot
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The Project Design Matrix is shown in Table-2.2.

Table-2.2 Project Design Matrix (PDM)

Narrative Summary

Objectively Verifiable
Indicators

Means of Verification

Important Assumptions

Overall Goal

Improve sanitation conditions
in Amhara National Regional
State.

a) Decrease water-bone
disease in the target
communities.

b) Provide water supply
facilities to be used
throughout the year.

a) Results of monitoring
survey

b) Data of Ministry of Health

c¢) Statistical Data

Socio-economic conditions
will not change for the worse.

Project Purpose
Increase served population

with safe and stable drinking
water supply.

a) 200 wells (about 94,000
population served) are
constructed.

b) Water supply facilities are
operated by water users’
association.

a) Monitoring O&M after
implementation of the
project

b) Operation records of water
users’ association

a) O&M activities of water
users’ association will not
suffer.

Outputs
a) Provide water supply

facilities by shallow and
deep wells.

b) Set up water users’
association to maintain the
water supply facilities.

a) New water supply
facilities are provided.

b) Members of water users’
association have learned
operation of the facilities

a) Construction report

b) Basic data about Well

¢) Registration record of
water users’ association

a) Framework of the project
implementation agency
will not change.

Activities

Japanese Side

Procurement of Equipment
Rotary Rigs, Support
Vehicles, Electric Sounding
Equipment, Pumping Test
Machinery, Casing and
Screening Pipes

Ethiopian Side
Construction of Facilities

Well Drilling, Construction of
Water Supply Facilities

Support for operation and
maintenance in villages

Input

Japanese Side
Human Resources

Assistance for procurement
(Consultant) 6.62 M/M

Equipment

a) Rotary Rigs (2 nos.)

b) Well Development
Machinery (2 nos.)

¢) Support Vehicles (4 nos.)

d) Pumping Test Machinery
(1 nos.)

e) Electric Logging
Equipment (1 nos.)

f) Electric Sounding
Equipment (1 nos.)

g) Portable Water Quality
Test Kit (1 nos.)

h) Water Level Detector (4
nos.)

i) Casing and Screen (1 lot)

Project Cost
503million JPY

Ethiopian Side
Human Resource (Staff of
WWCE)

a) Construction Dept.
(44 persons)

b) Engineering Dept.
(7 persons)

¢) O &M Dept.
(19 persons)

Construction of Facilities
a) Well Drilling and
Construction of Water
Supply Facilities
(200 Sites)

Project Cost
303 million JPY

a) Budget for construction
and O&M by the project
implementation agency
will not decrease.

b) Trained staff of WRDB
and WCCE do not resign
within a short time

Pre-condition

a) Safe water source not dried
up.
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2.2 Basic Design of the Requested Japanese Assistance

2.2.1 Design Policy

1) Basic Concept

The validity of the request of Ethiopia was assessed by the basic design study. The

following items were adopted as criteria to assess.

e To adapt the function of requested items to the objectives of the water supply

facilities construction project of the AWRDB in Ambhara state.
e To coordinate with the present equipment of AWRDB and AWWCE.

2) Natural Conditions

The requested main equipment and materials are composed of truck mounted well drilling
rigs and casing pipes and screens. Amhara National Regional State constructs the wells

with these well rigs and the casing pipes and screens.

The well drilling sites are located in the villages where there is difficult access to the main
road, so that the non-paved bad road or the off-road is used to move the drilling rig and
vehicles in the villages. Therefore, the car driving in the most part of the state is difficult in
the rainy season. The rainfall pattern of Bahir Dar is as shown in Table-2.3. The rainy
season in the state capital city Bahir Dar is from June to October and the dry season is from

November to May.

Table-2.3 Monthly Average Rainfall in Bahir Dar

Unit: mm

Month Jan Feb Mar | Apr May | Jun Jul Aug | Sep Oct Nov | Dec | Annual

Rainfall 1.8 0.2 2.0 27.4 32.6 | 241.6 | 433.6 | 478.7 | 1852 | 108.2 9.8 4.7 1,525.8

Source: National Metrological Station

Therefore, the selected truck-mounted well drilling rigs and the supporting vehicles must
be practicable models for the bad roads of the rainy season. A multi driving shaft system is

first consideration in this case.
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Social and Economic Conditions

The Amhara National Regional State has a population of about 18.6 million, with 78% of
inhabitants living in the rural areas. In the rural areas, no social infrastructure is
maintained and the public health environment is also bad. For instance, the infantile
mortality indicates a high value such as 114/1000. The water sources of conventional type
that are not protected from any contamination are widely used in the most part of the

project site.

According to the social survey, about 88% of the community used un-protected water
sources in the rainy season which consists of river water (42%), spring water (34%), and

reservoir ponds (12%).

Moreover, the water fetching work imposes heavy tasks on adult women. Therefore, the

issues seen from a social and economical condition are as follows:

e To improve the hygiene environment by securing safe and steady water sources

anytime.

e To reduce the burden to adult women by shortening access time to water sources.

In consideration of such kind of issues, the procurement plan of the project is formulated
to select the well drilling rigs, casing pipes and the screens necessary to construct the
protected water supply facilities (shallow wells with hand pumps and deep wells with

submersible motor pumps).

Operation and management capacity of implementation agency

The requested main equipment is composed of equipment for well drilling works.
Therefore, the operation and management capacity of AWWCE is examined on the present
operational condition, the maintenance of existing equipment, and capacity of staff. The
technological level of drilling works is examined on the well drilling achievement

annually. The ability of AWRDB is examined on the capacity of budget and their staff.

2-5



©))

(6)

Selection of equipment

Well drilling rigs

The possibility of the procurement of third country products is examined for procurement
cost reduction. In addition to cost reduction, this study examines the quality of products,

systems for after-sales service, and the ability of the agencies.

Support vehicles

A suitable ability and amount for use was examined from the purpose and the operational

condition of the existing vehicles.

Procurement method and implementation schedule

The procurement, not only for Japan products but also third country products for cost
reduction is examined. The procurement equipment is manufactured and collected in the
third country or Japan which are transported by sea from each port to Djibouti port. The
procurement equipment is unloaded to Djibouti and transported to the yards of AWWCE
and AWRDB at Bahir Dar in Amhara national regional state through the border of
Djibouti and Ethiopia through the land route. The customs clearance is carried out in

Ethiopia.

Therefore, the implementation schedule is divided into three portions (manufacturing and
procurement, marine transport from a third country or Japan, customs clearance and inland

transportation).
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2.2.2 Basic Plan (Equipment Procurement Plan)
The equipment to be procured is tabulated below:
Table-2.4 Equipment Procurement Plan
. . Requested | Planned
Requested Items Requested Specifications Quantity | Quantity
1) Truck mounted top drive rotary | Drilling dia. : DTH: 9-5/8”, mud 2 2
drilling rigs rotary: 12-1/4” Depth: 250m
2) Truck mounted percussion drilling | Drilling dia. : 12” Depth: 150m 1 0
rigs
3) Air lift equipment for shallow well | Air compressor, Water pipe 2 2
development
4) Support trucks
Cargo trucks 10 ton truck 3 2
Cargo trucks with cranes 5 ton truck with crane 3 2
5) Truck mounted pumping test | Cargo truck with crane, Iset Iset
equipment Generator, Submersible pump,
Water pipes
6) Groundwater survey equipment
Borehole logging equipment Resitivity, SP, Depth 300m 1 1
Geophysical prospecting VES, Two dimension 1 |
equipment
Portable water quality meter EC, pH 1 1
Portable water level detector 100m x 2, 200m x 2 4 4
7) uPVC casing, screen Dia. 47, 6” 1 lot 1 lot
8) Support vehicle Pick up, etc.
As shown above, a percussion drilling rig was excluded from the procurement. Because, a
percussion drilling rig is not suitable for drilling the hard rock and 70% of the drilling layer
in Amhara region is hard rock.
Moreover, a support vehicle was also excluded since some of the cars that are out of order
at present could be repaired.
Necessity and the basis for the planned quantities for respective equipment are described
hereinafter.
1) Truck mounted top drive rotary drilling

Ambhara Water Works Construction Enterprise (AWWCE) has, at present, the following
drilling rigs:



- Drilling capacity 100m depth : 1 nos. (more than 25 years since procurement)
- Drilling capacity 100m depth : 2 nos. (2-3 years since procurement)

(These rigs’ nominal capacity is 300m depth. However, these rigs are prone to

breakdown and the actual capacity is limited to 100m depth.)

- Drilling capacity 60m depth : 1 nos. (10 years since procurement)

- Drilling capacity 60m depth : 1 nos. (2 years since procurement)

The number of wells that are planned to be constructed for a period of three years after the
procurement of equipment by AWWCE is shown below. Casing pipes of the wells are to

be procured by this Japanese grant aid project.

Table-2.5 Well Drilling Plan by Grand Aid

Shallow wells Deep wells
(depth 50m- 100m) (depth 100m- 250m)
Number 160 40

Note: One well with 90m depth is classified as a deep well, since its diameter is 6” and it is equipped with a

submersible pump.

Moreover, the well development plan in Amhara National Region State indicated in the
“National Water Supply and Sanitation Master Plan Framework (The Master Plan)” that is
based on WSDP is shown below.

Table-2.6 Well Drilling Plan (Target)

Year 2006-2011 2011-2015 Total
Shallow wells 1,648 1,945 3,593
(depth less than 100m)
Deep wells 1,109 1,181 2,290
(depth 100m- 250m)
Total 2,757 3,126 5,883

Source: WSDP

It is proposed that AWWCE’s well drilling capacity shall be increased as shown below, in
order to contribute to implementation of the above development plan. That is, the well
drilling capacity shall be increased from 120 wells/year to 160 wells/year, contributing to

above development plan (590 wells/year).
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Table-2.7 Present Capacity and Planned Capacity of Drilling Rig

Drilling rigs Present capacity Planned capacity
Nos. Drilling capacity | Nos. Drilling capacity

Capacity: 250m depth 2 30 wells/year/rig
(Planned procurement) =60 wells/year
Capacity: 100m depth 3 19 wells/year/rig 2 20 wells/year/rig
(Existing) =57 wells/year =40 wells/year
Capacity: 60m depth 2 30 wells/year/rig 2 30 wells/year/rig
(Existing) =60 wells/year =60 wells/year

Note: One existing rig with capacity of 100m depth has become superannuated and is expected to stop working.

The requirements of the rigs to be procured shall be as follows, considering the well design

to be drilled, road condition of the site, and similarity to the existing rigs.

Type : Top drive type

Drilling method : Both DTH and mud rotary

Drilling capacity : Depth 250 m

Hole diameter  : 12-1/4” (mud rotary), 9-5/8” (DTH)

Mounting truck : Drive type shall be 6 x 4 to meet the road conditions of the site

Air lift equipment for shallow well development

AWWCE can use drill pipes and a high pressure air compressor used for DTH, for
development of the deep wells with 6” diameter. However, for shallow wells with 4”
diameter, the drill pipe cannot be used and proper well development cannot be executed

with a high pressure air compressor used for DTH.

Therefore, two sets of the following equipment shall be procured. The specification is

based on past experience.

e Portable air compressor

Free air delivery : approx. 8.5 m’/min
Max. pressure :10.5 kgflem’
e Air pipe 1-1/2” one set



e  Water pipe 3” one set

A3) Support trucks

3)1 Support trucks for well construction

Two support trucks are required for each drilling rig, as shown below:

e Truck No.1 (fixed at site[]:
for loading of generator/welder and drill pipes, etc.
e Truck No.2 (working between the site and stock yard) :

for transport of casing pipe, screens, gravel, water tanks, etc.

Therefore, one each of the above trucks shall be procured for each procured drilling rig.
Considering the road conditions, the trucks shall be of 6 x 4 drive and shall meet the

following requirements.

a)  Truck No.l (fixed at site)

Loading capacity shall be 15 ton:

e  Generator/Welder : approx. 2.5 ton
e Compressor for well development, etc. : approx. 2.5 ton
e Drill pipe, Tools, etc. : approx. 8 - 9 ton
Total 13 - 14 ton
Length of the bed shall be more than 7 m (Length of drill pipes is more than 6 m)

b) Truck No.2 (working between the site and stock yard)

Loading capacity shall be 13 ton:

e (Casing pipe : approx. 5.5 ton (for 200 m depth )
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e Gravel : approx. 12 ton (for 200 m depth)
e  Water tank : approx. 2 ton

e Bentonite :approx 2.5 ton (for 50 bags)

Length of the bed shall be more than 7 m[]Length of casing pipes is more than 6 m[

Truck mounted crane with loading capacity of 3 ton for lifting casing pipe, water tank

(weight: approx. 1 ton), etc. shall be equipped.

Truck mounted pumping test equipment

For well pumping tests, one set of submersible pumps, generator, water pipes and
electrode cables, etc. shall be procured. This equipment shall be loaded on a cargo truck
with crane that is equipped with a rack for the generator and water pipes (for 150 m

length).

Diameter of the submersible pump shall be small enough to be installed in 6 inch casing
pipe. Based on the pumping records at the project area, the following two kinds of pumps

shall be procured:

e Submersible pump (1) : Q= 3-4lit./sec, H=75m- 85 m

e Submersible pump (2) : Q= 6-8 lit./sec, H= 130 m -150 m

The generator shall have enough capacity for staring the above submersible pumps:

Capacity: 70-80KVA, AC380V, 3-phase, 4 lines, SOHz

Loading capacity of the cargo truck with crane (capacity 2.9 ton) shall be 7 ton so that the
submersible pumps, water pipes, and generator, etc. can be loaded and the drive type shall

be 4 x 4.

Groundwater survey equipment (Electric geophysical equipment and others)

The following groundwater survey equipment shall be procured.
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1) Borehole logging equipment (Resistively & SP):
one nos. (Length of the logging cable shall be 300 m)

2) Electric geophysical prospecting equipment (VES & Two dimension):
one nos.(including software for data analysis)

3) Portable water quality meter (EC meter, pH meter) :
one each

4) Portable water level detector (for 100m depth and 200 meter depth) :
two each

(6) uPVC casing & screen

Casing pipes and screens for the wells to be constructed by AWWCE for the coming three

years shall be procured.

e uPVC casing ND 100, L=3m& 6m :  DIN4925& DIN8061or equivalent
e uPVC casing ND 150, L=3m & 6m :  DIN4925& DIN8061or equivalent
e uPVCscreen ND 100, L=3m :  DIN4925& DIN8061or equivalent
e uPVCscreen ND 150, L=3m & 6 m :  DIN4925& DIN8061or equivalent

Wall thickness of the casing/screen with ND 100 shall be of a standard for shallow wells
(Standard Wall), while that of the casing/screen with ND 150 shall be of a standard for
deep wells (Thick Walled).

@) Procurement of spare parts and consumables

Procurement of spare parts should be considered for the following equipment:

- Truck mounted rotary drilling rigs

- High pressure air compressor for DTH
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- Truck for mounting of the above compressor

- Generator

- Air compressor for well development

- Submersible pump

- Supporting truck (Cargo truck, Cargo truck with crane)

For appropriate operation and maintenance of the above equipment, spare parts for two
years operation shall be procured. However, spare parts for the supporting truck are

available at the agent in Addis Ababa and shall be excluded from the procurement.

Basic Design Drawing

Basic drawings for the following equipment are attached.

- Truck mounted rotary drilling rig

- Air lift equipment for well development
- Pumping test equipment

- Cargo truck

- Cargo truck with crane

- uPVC pipe & screen
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2.24.1

Procurement Plan

Procurement Policy

Assuming that the Project is implemented under the Japanese Grant Aid Scheme, the

following principles should be applied for implementation:

1) The executing agency of the Ethiopian side is Amhara National Regional State
Government Water Resource Development Bureau (AWRDB).

2) At signing of the Exchange of Notes between the Japanese and Ethiopian
Governments, AWRDB should proceed with necessary actions for implementation of

the Project.

3) After signing of the Exchange of Notes between the Japanese and Ethiopian
Governments, a Japanese consulting firm will sign a contract with AWRDB, and the
consultant will prepare detailed design and tender documents, and then commence the

tendering procedure.

4) A Japanese contractor will sign a contract with AWRDB and execute procurement

under supervision of the consultant.
5) The Japanese consulting firm will be provided a room in the AWRDB free of charge.
6) The equipment to be procured are:

- Truck mounted top drive rotary drilling rigs

Air lift equipment for shallow well development

Support trucks

- Truck mounted pumping test equipment

Groundwater survey equipment

- uPVC casing & screen

This equipment is not manufactured in Ethiopia and is to be procured from Japan or a third

country. The procurement should be done by one contractor.
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At the completion of the procurement, responsibility for the procured equipment is handed

over to WRDB

2.2.4.2 Procurement Conditions

Procured equipment shall be transported to Djibouti port by sea and inland transported to
Ethiopia. Customs clearance is not necessary at Djibouti and will be done in Ethiopia.

Formalities for the customs clearance shall be undertaken by AWRDB.

To secure proper operation of the drilling rigs, initial operation guidance to the staff of
AWWCE for O&M of the procured drilling rigs will be provided. The guidance will be
executed by a pair of technicians, a mechanic and a driller. The guidance period will be
one month. In addition, spare parts for two years operation of the drilling rig will be

procured.

2.2.43  Scope of Works

Japanese Side:

1) Detailed design (Specification)

2) Preparation of tender documents, tender evaluation, assistance for contract awards
3) Procurement of the planned equipment

4) Performance tests at the factory and packing inspection

5) Pre-shipment inspection by the third party

6) Inspection, acceptance and handing-over of equipment to the Government of

Ethiopia
7) Preparation of the procurement documents
8) Transportation of the procured equipment to the final destination

9) Tuning up, trial operation, and initial operation guidance

2-15



2244

Ethiopian Side:

1) Provision of stock yards and storage house for the procured equipment, spare parts,

materials etc.
2) Provision of the office for the procurement contractor and the consultant
3) Customs clearance of the equipment
4) Tax exemption for the procured equipment
5) Application for approval of custom clearance and payment of the expenses
6) Maintenance of the procured equipment
7) Budgeting for the well construction using the procured material
8) Assignment of the counterpart personnel

Procurement Supervision

The consultant will conclude a consulting service contract with the Ethiopian executing

agency within a framework of the E/N and provide the following services.
(1) Confirmation of the procurement item

The consultant will confirm the procurement item, procurement schedule and obligation of
the Ethiopian government, based on the basic design and results of consultation with the

Ethiopian side.
(2) Preparation of Tender documents

The consultant will prepare the tender documents based on the above confirmed
procurement plan. The tender documents will be submitted to the executing agency for
approval. The approved tender documents will be submitted to JICA.

(3) Tender call, Tender opening, Tender evaluation, Conclusion of contract

The consultant will conduct the tender call, prepare answers to queries by the tenderers,
attend the tender opening, and prepare the tender evaluation report. The consultant will

assist the executing agency in contract negotiation and contract conclusion.
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(4) Check of the shop drawing

Following the contract conclusion, the consultant will verify the shop drawings submitted

by the contractor to check whether those are in accordance with the specification.

(5) Factory inspection, Pre-shipment inspection, Pre-loading inspection by the third party
a) Factory inspection

The consultant will attend the factory inspection and confirm the performance of the

equipment and verify the inspection report prepared by the manufacturer.
b) Pre-shipment inspection

The consultant will confirm the item and quantity of the equipment before those are

packed for shipment.
c) Pre-loading inspection by a third party

The consultant will entrust the pre-loading inspection to a third party. The consultant

will liaise between the contractor and the third party.
(6)  Acceptance and hand over

The resident engineer of the consultant will stay in Ethiopia from the arrival of the
equipment to completion of hand-over in order to supervise the opening of the packing,

initial operation guidance, acceptance, and handover.

Quality Control Plan

The consultant will confirm in each procurement step that the procurement is conducted in

accordance with the contract. The inspection for each step is as follows.

Check of the shop drawings : confirmation of specifications and quantity

Factory inspection : confirmation of performance, verification of the test
reports

Pre-shipment inspection : confirmation of shipment items, specification, and quantity

Pre-loading inspection : confirmation of loading items, specification, and quantity

Acceptance and hand over  : confirmation of procured items, specification, and quantity,

checking if any damages occur, confirmation of proper
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(1)

execution of the initial operation guidance

Procurement Plan

Procurement Plan

All the equipment to be procured is manufactured outside of Ethiopia. The procurement

source countries are determined considering the following:

= Quality, performance, price, and delivery period

— Advantages in maintenance (availability of the spare parts, etc.)

The procurement source countries for respective equipments are as follows:

1)  Well drilling rigs

The source countries of the drilling rigs used in Ethiopia are Japan, UK, USA, Italy
Sweden, and South Africa. Other than Japan, Sweden is judged to be a proper source
country in terms of quality of the equipment and after-sales service. Therefore, the

equipment to be procured in Japan or in Sweden will be made in Japan or in Sweden.

2)  Air compressor, Generator, and Submersible pump

The source countries of this equipment are Japan, Sweden (air compressor), Denmark
(submersible pump). This equipment is appropriate in terms of quality and convenience in
maintenance. Therefore, the equipment to be procured in Ethiopia will be made in Japan

or these third countries.

3) Support trucks

The Japanese and Italian manufactures have agents with workshops in Addis Ababa and
are well organized for the after-sales service. Therefore, the equipment to be procured in

Ethiopia will be made in Japan or in Italy.
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2.2.4.7

4) Groundwater survey equipment (Electric geophysical equipment and others)

The source countries of this equipment are Japan, Sweden, USA, Germany, and UK. This
equipment is appropriate in terms of quality and convenience in maintenance. Therefore,

the equipment to be procured in Ethiopia will be made in Japan or these third countries.

Transportation plan

The equipment will be unloaded at Djibouti port and will be transported by land to the
delivery place, Bahir Dar. Customs formality is not necessary at Djibouti port and is

executed in Ethiopia. The transportation distance is about 1,500 km via Addis Ababa and

1,000 km directly.

Implementation Schedule

Implementation is composed of the detailed design stage and procurement stage.

The implementation schedule is dominated by the procurement schedule of the drilling rig

and the expected periods are as follows:

Check of the shop drawings/specification
Manufacture/procurement

Factory Inspection/shipment

Transportation

Initial operation guidance/Acceptance/hand over

Total
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The draft implementation schedule is as follows:

Month| 1 | 2 [ 3] 45167 [8]9]i10]i1

Detailed Design

Confirmation of the project .

Preparation of tender documents | NN

Approval of tender documents —

Tender call A

Tender A

Tender evaluation -

Contract award A

Procurement

Check of Shop drawing -

|
Manufacture/procurement

Factory inspection .

Pre—delivery inspection N

Shipment

Initial operation guidance

Transportation e — ——
[

Acceptance/hand over

Figure-2.1 Implementation Schedule for the Project for Water Supply

in Amhara National Regional State

Obligations of the Recipient Country

Undertakings of the Government of Ethiopia are drafted as follows:

(M

)

3)

4

6))

(6)

(7)

To provide data and information necessary for the Project.

To provide a warehouse for storing of spare parts and other equipment procured by the

Project, at the head office of AWWCE.

To provide the office space for the consultant service during implementation of the

Project, at the head office of Amhara Water Resources Development Bureau.
To construct 200 water wells using equipment and materials procured by the Project.

To bear all the expenses, other than those to be borne by the Grant Aid, necessary for
construction of the facilities as well as for the transportation and installation of the

equipment.

To maintain and use properly and effectively the equipment and casing pipes and

screens procured under the Grant Aid.

To bear the commissions of the Japan bank for banking services based upon the
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Banking Arrangement.

(8) To exempt taxes and to take necessary measures for customs clearance of materials

and equipment procured by the Project at the port of disembarkation.

(9) To ensure the prompt unloading and customs clearance at a port of disembarkation in
Ethiopia and facilitate internal transportation therein of the products purchased under

the Grant.

(10)To exempt Japanese nationals from customs duties, internal taxes and other fiscal
levies that may be imposed in Ethiopia with respect to the supply of the products and

services under the Verified Contracts.

(11)To accord Japanese nationals whose services may be required in connection with
supply of the products and services under the verified contracts, such facilities as may
be necessary for their entry into Ethiopia and stay therein for the performance of their

work.

(12)To assign the necessary staff and secure the necessary budget for operation and

maintenance of the equipment purchased under the Grant Aid.

(13) To maintain and use properly and effectively the facilities constructed and equipment

provided under the Grant Aid.

Project Operation Plan

Operation and Maintenance System

The rural water supply project in Amhara National Regional State has been undertaken by
Amhara National Regional State Water Resources Development Bureau (AWRDB), and
responsibility is being transferred to the village communities after construction of
facilities. Construction of rural water supply facilities in Amhara National Region State
has been undertaken by Amhara Water Works Construction Enterprise (AWWCE), which

received orders from AWRDB for well construction.
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The Project is to be carried out for the procurement of water well drilling rigs and
supporting vehicles for AWRDB to enhance the capacity of the rural water supply project
in Amhara region. AWRDB and AWWCE are responsible for the operation and

maintenance of the equipment and services in Amhara National Region State.

(1) AWRDB

AWRDB is the implementation agency for the Project and is situated within the
Agricultural and Rural Development Bureau as shown in the organization chart
(Figure-2.2). The responsible person for the Project is the director of AWRDB, and the
chief counterpart is the deputy director of AWRDB in charge of water supply and hygiene.

Agricultural & Rural Development
Bureau

Bureau Head

Dupty Bureau
Head

| Water Resources Development |

Burcau

Bureau Head

Water Resource and Contract | | Planning and
Administration Department Programming Service
Contract

Administration Team
Water Resource Adm.
Team

| Procumbent & Property ] |
Administration |

Admlnlstratlof} & General | Audit Service
Service |
| 1
Water Supply &
Irrigation & River Basin et Supply
Sanittaion Deputy
Deputy Bureau Head
Burcu Head
Irrigation & River Basin
Study & Design department

Finance Service |

Water Supply & Sanitation

| | River Basin Study | Design
Team Team

| Engineering & | Study
Geology Team Team

Surveying & |
Drafting Service

Irrigation Operation & Rural & Urban Water Supply &
Maintenance Department — Sanitation Department

] Irrigation Water
Operation team Quality &
L | Irrigation Pollution
Maintenance Control
Team

—| Soil Investigation laboratory |

Kob-Girna Development |
Programme Office

'—| Central Work Shop |

Figure-2.2 Water Sector Organizational Structure of Amhara National Regional State
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(2) AWWCE

AWWCE is to construct 200 wells using the procurement well drilling rigs and the casing

pipes and screens under the supervision of AWRDB.

The total number of staff of AWWCE is 195 people, and the well drilling section that
shows in the organization chart (Figure-2.3) takes charge of well drilling The construction
section is responsible for the construction of the water supply facilities. The equipment

supply and operation and maintenance department is responsible for the maintenance of

equipment.
General
Manager
i Finance ineeri Construction Auditand Human Leagal
Equipment . South-east Engineering : g
Supply & Service Region and Contract Department Inspection Resources Department
Operation and Ofi Administrtion Service Development
maintenace ee Service and Training
Department Department
Operation and General Constreution| | Well Drilling
Manintenance Accounts Section Section
Section Section

Figure-2.3 Organization Chart of AWWCE

The engineering and technical staff of AWWCE consists of 66 people, as shown in
Table-2.8. There are five chief drillers to operate the existing five well drilling rigs at
present. In addition, there are many drillers being trained at the Groundwater Development
& Water Supply Training Center in Addis Ababa. Therefore, they will promote a
professionally trained driller to be a chief driller for the new drilling rigs. This means the
requirements for the operation of the new drilling rigs can be achieved with present

manpower. Consequently, there are no issues for the conduct of the project.
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Table-2.8 The Engineering and Technical Staff of AWWCE

Department Category Number Department Category Number
Construction Manager 1 Equipment Manager 1
Supervisors ) Supply and | Workshop |
Operation & | Head
Chief drillers Maintenance Chief
5 . 2
Mechanics
Drillers 8 Mechanics 3
Assistant Drillers Assistant
28 . 5
Mechanics
Engineering Manager 1 Welder 1
and  Contract | Water Supply 3 Assistant ’
Administration | Engineers Welders
Service Design engineer 1 Electricians 4
Geologists 2 Total 66

Source: AWWCE

Operation and Maintenance

The main equipment of the project consists of well drilling rigs and their supporting
vehicles. In addition to this equipment, casing pipes and screens for 200 wells are included
in the project. However, the construction of the wells is the responsibility of the Ethiopian

side.

These equipment and materials are provided to AWRDB, and then those equipment and
materials are to be used to strengthen AWRDB or AWWCE depending on the purpose.
AWRDB is to conduct the survey and planning for the construction program of 200 wells

and takes measures to obtain the budget for implementation of the program.

AWWCE will construct the wells using the new well drilling rigs and the casing pipes and
the screens. The average amount of well construction and average drilling depth of each of

the five drilling rigs of the AWWCE in the latest three years are as shown in Table-2.9.

Table-2.9 Average Numbers Drilling Well by Each Drilling Rig in AWWCE

Drilling Rig Average Drilling Depth Average \ﬁgi Drilled A
Halco V-866 70m 17
Super Rock 5000 (1) 70m 20
Super Rock 5000 (2) 70m 24
R50 40-50m 35
Eurol2 40-50m 25
Total - 121

Source: AWWCE
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AWWCE constructed an average of 120 wells a year with five drilling rigs. Based on the
above-mentioned results, AWWCE has enough technology to construct the wells using the
new drilling rigs. The annual expenditure of the AWWCE maintenance section is shown in

the following Table-2.10.

Table-2.10 Annual Cost of Equipment Maintenance Service Department in AWWCE
(Unit : 1,000 Birr)

Item Fiscal 2002 Fiscal 2003 Fiscal 2004
1. Salaries of Staff 228 228 228
2. Maintenance Cost (Office) 1 1 1
3. Maintenance of 353 358 1,053
Equipment and Vehicles
4. Materials Cost 232 276 881
5. Labor Costs 46 89 85

Total 860 952 2,248

Source: AWWCE

The operation and maintenance expense of fiscal year 2004 is about 1.05 million Birr
(about 14 million yen). This amount is adequate to maintain five well drilling rigs and 14
(six of which are broken down) trucks. However, AWWCE needs to repair the
broken-down trucks and to renew the maintenance equipment. Moreover, the operation
and maintenance of the new rigs are required to maintain the equipment, so AWWCE must
budget carefully for its requirements. The allocated operation and maintenance budget for

AWWCE in 2005 is 2.8 million Birr.

According to the estimate of AWRDB, an approximate estimate for drilling 200 wells is
shown in the following Table-2.11. AWRDB must budget for this cost.

Table-2.11 Estimated Cost for Well Drilling

Year 2007 2008 2009
SBH (Shallow Wells) 62 60 38
DBH (Deep Wells) 14 14 12
Cost (Million Birr) 9.0 8.8 6.2

Source: AWRDB
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2.5

2.5.1

On the other hand, the budgets of the Amhara National Regional State in recent years are

as follows:
Table-2.12 Budget of Amhara National Regional State
Unit (million Birr)
Year 1997 1998 1999 2000 | 2001 2002
Income collected from the Region 178 183 193 204 217 245
Direct Foreign Aid Grant 28 29 16 14 - -
Recurrent
. 416 443 402 579 643 790
Subsidy from Expenditure
Federal Government i
Capital 30| 199|130 | 204 | 188 180
Expenditure
Foreign Aid through Grant 15 29 11 5 5 24
Federal Government Loan 6 26 29 51 23 45
Total 953 909 781 | 1,057 | 1,076 1,284

Source: AWRDB

An adequate budget allocation to meet the cost of well construction for the 200-well
program is possible judging from the current budget scale and capital expenditure of the

Ambhara National Regional State.

Project Cost

Project Cost

The project cost is estimated at JPY808million, composed of JPY 503 million of from the
Japanese side and JPY 305 million of from the Ethiopian side in accordance with the work
demarcation between the Japanese and Ethiopia sides and based on the conditions outlined
below. This cost estimate is provisional and would be further examined by the

Government of Japan for approval of the Grant.
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2

(&)

Japanese side

Project Cost : 503 million yen

Item Cost (million yen)
Procurement of Equipment 483
Equipment (drilling rigs, air lift equipment, Support trucks, etc.) 442
Transportation, Operation guidance, over head 41
Engineering service 20
Detailed design 16
Procurement supervision 4
Total 503

Ethiopian side

Construction of 200 wells by using the equipment and materials procured by this project is

planned in the coming three years. The necessary cost to be born by Ethiopian side is as

shown below:

Item

Cost
million Birr Equivalent Yen (million Yen)

Construction of 200 wells

24 305

Conditions of Cost Estimate

1) Time of Estimate

2)  Exchange rate

3) Procurement Period

4) Others

December 2004

1US$ = 109.92 Yen

I Birr = 12.72 Yen

As shown in the implementation schedule

The project shall be implemented in accordance with

the regulations and systems of the Japan’s grant Aid Scheme
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2.5.2

Operation and Maintenance Cost

The equipment, such as drilling rigs and support trucks, to be procured by this project will
be operated by AWWCE. Operation and maintenance expenditures of AWWCE from
FY2002 to FY2004 are shown in the table below:

Table-2.13 Annual Cost of Equipment Maintenance Service Department in AWWCE
(Unit: 1,000 Birr)

FY 2002 2003 2004
1. Personnel expenses 228 228 228
2. Office expenses 1 1 1
3. Maintenance expenses 353 358 1,053
4. Material cost 232 276 881
5. Labor cost 46 89 85
Total 860 952 2,248

Source: AWWCE

The above table shows that the expenses for maintenance of vehicles and equipment
account for about 50 % of the annual expenditure for operation and maintenance. The
expenditure in both FY 2002 and FY2003 was about 350,000 Birr. In FY 2004, the amount
budgeted was substantially increased to about 1.05 million Birr (14 million yen) in
proportion to the increase in the construction works. If new drilling rigs are provided, the
budged budget for operation and maintenance of those that equipment would be necessary.
According to AWWCE, the budged budget will be increased and 2.8 million Birr is
appropriated for operation and maintenance in the next year’s budget. Considering these
instances, it can be said that the Ethiopian government could bear the budged budget

increase for the newly procured equipment.
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CHAPTER 3

PROJECT EVALUATION AND RECOMMENDATIONS

3.1 Project Effect

3.1.1

Effects of Implementation of the Project and Improvements

The expected effects of implementation of the project are listed as follows:

Table-3.1 Effects of Implementation of the Project and Improvements

Current Situation and problems

Measures for the Project

Effects and Improvements

It is the most important issue in
Ethiopia to solve the shortage of
domestic water in the villages.

The ministry of water resource of
the federal government has
established the year 2001 as a base
year for the Water Supply and
Sanitation Development Program
(WSSDP). The target period to year
2016 is divided into plans of five
years each, and the coverage ratio
of rural water supply is set
according to the whole country and
each state. According to this, the
coverage ratio in Amhara National
Regional State aims at being raised
from the base year's 23% to 62.0%
in the target year 2016.

The Amhara National Regional
State government procures drilling
equipment for the accomplishment
of this goal of the water supply plan
because AWRDB and AWWCE are
in urgent need of the strengthening

Well drilling rigs and construction
support equipment, groundwater
survey equipment and the casing
pipes and screens are procured by
the project.

The construction of water supply
facilities will be carried out using
the procured equipment and
materials at the selected 200 well
drilling sites under the financial
and technical responsibility of
Ambhara National Regional State.

The execution of the Project is
aimed at the improvement of
water supply facilities
construction ability, and
contributes to the improvement of
resident's living environment.

of their facilities construction
ability.
3.1.2 Direct Effects

It is expected that the direct effects from the Project will be the improvement of the water

well drilling ability of Amhara National Regional State, and it will become possible to

construct 200 wells (about 94,000 population served).
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3.1.3

3.2

Indirect Effects

The construction of water supply facilities in the Project area will reduce the incidence of
water born disease, reduce the labor load on women and girls, and improve environmental

health.

Recommendations

The following issues should be fully taken into consideration for smooth

implementation and effective performance of the Project.

1) Secure the staff and budget for the obligations of the Ethiopian side.

The Ethiopian side bears responsibility for the construction of the water wells and secures

the necessary staff to implement the Project.

2)  Enhance the system for management and maintenance of the water supply

facilities to be constructed with the proposed procurement equipment.

In order to enable smooth operation and maintenance of the water supply facilities
constructed using the proposed procurement equipment, it is required to arrange the
construction work system of AWWCE for the proposed drilling rig before handing over

the procurement equipment.

3) Complete the Project without delay when the Project is executed.

Prepare and control the implementation schedule of water supply facilities using the

proposed procurement equipment for completion of the Project without delay.

4)  Monitor the water supply facilities construction that uses the proposed procurement

equipment.

The periodic monitoring surveys on the project activities during the 200-well drilling

program will be carried out to clarify the effects of the Project.
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3.3

3.4

Project Justification

The Project is justified for implementation under the Grant Aid Scheme for the following

reasons.

1y

2)

3)

4)

5)

6)

The project will improve the water well drilling ability of Amhara National Regional
State, and it will become possible to construct 200 wells in the 20 Woredas (about

94,000 population served).

The construction of water supply facilities in the Project area will decrease the
incidence of water born disease, reduce the labor load of women and girls and

improve environmental health.

It is possible for the Ethiopian side to construct the water supply facilities using the

proposed procurement equipment within their financial and technical capability.

This Project contributes to the Water Sector Development Program (WSDP) of

Ethiopia, so it is consistent with the national policy of the Government of Ethiopia.
This Project is judged to have no significant adverse effects on the environment.

The Project can be implemented under the Grant Aid Scheme of the Japanese

Government without any difficulties.

Conclusion

The Project is justified for implementation under the Japan’s Grant Aid Scheme from the

aforesaid effects and contribution to improvement of the extremely poor water supply

situation. The Ethiopian side will be able to properly organize the operation and

maintenance, including staffing and financial arrangements for the project.

In addition, the following issues should be fully taken into consideration for smooth

implementation and effective performance.

1y

AWRDB must secure the regional states budget to construct the 200 wells with the
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2)

3)

4)

proposed procurement equipment in the 20 Woredas.

AWWCE shall form the drilling teams for the proposed drilling rigs to achieve
effective operation of the proposed procurement equipment, including the

organization of the construction system.

AWRDB and AWWCE will implement the program of water supply facilities
construction by means of the proposed procurement equipment and complete the

Project without delay.

Monitoring of performance by the implementation agency for water supply facilities
construction using the proposed procurement equipment should be done to clarify the

effects of the Project and continuously improve the operational performance.

3-4



Appendixes

. Member List of Study Team

Survey Itinerary

List of Parties Concerned in the Recipient Country
Minutes of Discussions

Other Relevant Data

e



Appendix-1
Member List of Study Team



Appendix-1 : Member List of the Study Team

1. Explanation of Inception Report and Field Survey (October 6 to December 15, 2004)

Position in Charge

Name

Affiliation

Deputy Resident Representative,

Groundwater Development

TAKAHASHI, Shinya

Team Leader JIN, Kimiaki JICA Ethiopia Office
Chief Consultant/ . .

Rural Water Supply FUJINAMI, Masato Nippon Koei Co., Ltd.
Vice Chief Consultant/

Nippon Koei Co., Ltd.

Hydrogeology / Geophysical Survey

KIKAWADA, Atsusa

Nippon Koei Co., Ltd.

Water Supply Facility Planning

FUJIYAMA, Taketoshi

Nippon Koei Co., Ltd.

Donor Coordinatoin

NINOMIYA, Masanobu

Nippon Koei Co., Ltd.

Sustainable O&M Planning
with Beneficiary’s Participation

NISHI, Makoto

Nippon Koei Co., Ltd.

Procurement Planning /
Procurement Management

TAMURA, Hidehisa

Nippon Koei Co., Ltd.

Construction & Procurement
Planning / Cost Estimation

KOZAWA, Takuo

Nippon Koei Co., Ltd.

Coordinator

TAKAHASHI, Masayuki

Nippon Koei Co., Ltd.

2. Explanation of Draft Final Report (March 7 to 18, 2005)

Groundwater Development

TAKAHASHI, Shinya

Position in Charge Name Affiliation
L Deputy Resident Representative,
Team Leader JIN, Kimiaki JICA Ethiopia Office
Chief Consultant/ . .
Rural Water Supply FUJINAMI, Masato Nippon Koei Co., Ltd.
Vice Chief Consultant/

Nippon Koei Co., Ltd.

Donor Coordinatoin

NINOMIYA, Masanobu

Nippon Koei Co., Ltd.
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Appendix-2 : Survey Itinerary

1. Explanation of Inception Report and Field Survey (October 5 to December 17, 2004)
No Date Member Station Activities
1 | Oct.5 | Tue | Ninomiya On Board
2 6 Wed | Ninomiya Addis Ababa
3 7 Thu | Ninomiya Addis Ababa | Data Collection
4 8 Fri | Ninomiya Addis Ababa | Data Collection
5 9 Sat
6 10 Sun | Ninomiya Addis Ababa | Data Collection
Fujinami, M.Takahashi On board
7 11 Mon | Ninomiya Addis Ababa | Data Collection
Fujinami, M.Takahashi Addis Ababa
8 12 Tue | Jin, Fujinami, Ninomiya, M.Takahashi Addis Ababa | Courtesy Call to JICA and Discussion
with JICA
Courtesy Call to MoFED and MoWR
9 13 Wed | Jin, Fujinami, Ninomiya, M.Takahashi Bahir Dar Courtesy Call to SWRDB,
Discussion on Contents of Minutes
10 14 Thu | Jin, Fujinami, Ninomiya, M.Takahashi Bahir Dar Discussion on Contents of Minutes
11 15 Fri | Jin, Fujinami, Ninomiya, M.Takahashi Bahir Dar Discussion on Contents of Minutes
S.Takahashi, Kikawada On board
12 16 Sat | Jin, Fujinami, Ninomiya, M.Takahashi Addis Ababa | Study Team Meeting
S.Takahashi, Kikawada Addis Ababa
13 17 Sun | Jin, Fujinami, S.Takahashi, Awasa
Kikawada,Ninomiya, Nishi,
M. Takahashi
14 18 Mon | Jin, Fujinami, S.Takahashi, Awasa Courtesy Call to SNNPR WRDB,
Kikawada,Ninomiya, Nishi, Discussion on Contents of Minutes
M. Takahashi
Fujiyama On board
15 19 Tue | Jin, Fujinami, S.Takahashi, Awasa Discussion on Contents of Minutes
Kikawada,Ninomiya, Nishi,
M. Takahashi
Fujiyama Addis Ababa
16 20 Wed | S.Takahashi, Kikawada, Ninomiya, Awasa Discussion on Contents of Minutes,
Nishi, M.Takahashi Data Collection
Jin, Fujinami, Fujiyama Addis Ababa | Courtesy Call to Japan Embassy
Data Collection
17 21 Thu | Jin, Fujinami, S.Takahashi, Kikawada, Addis Ababa | Study Team Meeting
. . . Fujiyama, Ninomiya, Nishi, Data Collection
18 22 Fri | M.Takahashi
19 23 Sat | Fujinami, S.Takahashi, Kikawada, Addis Ababa | Data Collection, Field Survey
Fujiyama, M.Takahashi
Nishi Awasa
Ninomiya On board
20 24 Sun | Fujinami, M.Takahashi Addis Ababa | Data Collection, Field Survey
S.Takahashi, Kikawada, Fujiyama, Awasa
Nishi
Ninomiya On board
21 25 Mon | Fujinami, M.Takahashi Addis Ababa | Data Collection, Field Survey
S.Takahashi, Kikawada, Nishi Awasa
Fujiyama Sodo
Ninomiya
22 26 Tue | Fujinami, M.Takahashi Addis Ababa | Data Collection, Field Survey
S.Takahashi, Kikawada, Nishi Awasa
Fujiyama Waka




No Date Member Station Activities
23 | Oct. | Wed | Fujinami, M.Takahashi Addis Ababa | Data Collection, Field Survey
27 S.Takahashi, Kikawada Awasa
Fujiyama Waka
Nishi Hosaina
24 28 Thu | Fujinami, M.Takahashi Addis Ababa | Data Collection, Field Survey
S.Takahashi, Kikawada Awasa
Fujiyama Waka
Nishi Hosaina
25 29 Fri | Fujinami, M.Takahashi Addis Ababa | Data Collection, Field Survey
. . . S.Takahashi Dhila
Kikawada Hagore
Salem
Fujiyama
. . . Nishi Sodo
26 30 Sat | Kozawa On board
27 31 Sun | Fujinami, M.Takahashi Addis Ababa | Data Collection, Field Survey
S.Takahashi, Kikawada Awasa
Fujiyama Kechi
Nishi Sodo
Kozawa Addis Ababa
28 | Nov. | Mon | Fujinami, Kozawa, M.Takahashi Addis Ababa | Data Collection, Field Survey
1 S.Takahashi Hosaina
Kikawada Durame
Fujiyama Kechi
Nishi Tercha
29 2 Tue | Fujinami, Kozawa, M.Takahashi Addis Ababa | Data Collection, Field Survey
S.Takahashi Hosaina
Kikawada Hosaina
Fujiyama Kechi
Nishi Sodo
30 3 Wed | Fujinami, Kozawa, M.Takahashi Addis Ababa | Data Collection, Field Survey
S.Takahashi Butajira
Kikawada Butajira
Fujiyama Kechi
Nishi Sodo
31 4 Thu | Fujinami, Kozawa, M.Takahashi Addis Ababa | Data Collection, Field Survey
Tamura On board
S.Takahashi Butajira
Kikawada Butajira
Fujiyama Kechi
Nishi Sodo
32 5 Fri | Fujinami, Kozawa, M.Takahashi Addis Ababa | Data Collection, Field Survey
Tamura Addis Ababa
S.Takahashi Butajira
Kikawada Butajira
Fujiyama Kechi
Nishi Sodo
33 6 Sat | Fujinami, Kikawada, Nishi, Tamura, Addis Ababa | Data Collection, Field Survey
Kozawa, M.Takahashi
S.Takahashi Hosaina
Fujiyama Kechi
34 | Nov. | Sun | Fujinami, Tamura, Kozawa, Bahir Dar Data Collection, Field Survey
M. Takahashi
7 S.Takahashi Sodo
Kikawasa Wolayta
Fujiyama Kechi
Nishi Addis Ababa




No Date Member Station Activities
35 | Nov. | Mon | Fujinami, Tamura, Kozawa, Bahir Dar Data Collection, Field Survey
8 M. Takahashi
S.Takahashi Sodo
Kikawasa Wolayta
Fujiyama Kechi
Nishi Awasa
36 9 Tue | Fujinami, Tamura, Kozawa, Bahir Dar Data Collection, Field Survey
M. Takahashi
S.Takahashi Sodo
Kikawasa Hosaina
Fujiyama Kechi
Nishi Awasa
37 10 Wed | Fujinami, Tamura, Kozawa, Bahir Dar Meeting on Technical Notes with
M.Takahashi AWRDB, Data Collection,
Field Survey
S.Takahashi Sodo Data Collection, Field Survey
Kikawasa Tercha
Fujiyama Kechi
Nishi Awasa
38 11 Thu | Fujinami, Tamura, Kozawa, Addis Ababa | Data Collection, Field Survey
M. Takahashi
S.Takahashi Sodo
Kikawasa Kechi
Fujiyama Tercha
Nishi Yerega
Chaffe
39 12 Fri | Fujinami, Tamura, Kozawa, Addis Ababa | Data Collection, Field Survey
M. Takahashi
S.Takahashi Tercha
Kikawasa Kechi
Fujiyama Loma
Nishi Awasa
40 13 Sat | Fujinami, Tamura, Kozawa, Addis Ababa | Data Collection, Field Survey
M. Takahashi
S.Takahashi Tercha
Kikawasa Kechi
Fujiyama Awasa
Nishi Awasa
41 14 Sun | Fujinami, Nishi, Tamura, Kozawa, Awasa Data Collection, Field Survey
M. Takahashi
S.Takahashi Sodo
Kikawasa Tercha
Fujiyama Arbaminch
42 15 Mon | Fujinami, Nishi, Tamura, Kozawa, Awasa Data Collection, Field Survey
M. Takahashi
S.Takahashi Arbaminch
Kikawasa Tercha
Fujiyama Arbaminch
43 16 Tue | Fujinami, Tamura, Kozawa, Awasa Data Collection, Field Survey
M. Takahashi
S.Takahashi Arbaminch
Kikawada Waka
Fujiyama Arbaminch
Nishi Butajira




No Date Member Station Activities
44 | Nov. | Wed | Fujinami, Tamura, Kozawa, Awasa Data Collection, Field Survey
M. Takahashi
17 S.Takahashi Jinka
Kikawada Arbaminch
Fujiyama Arbaminch
Nishi Butajira
45 18 Thu | Fujinami, Tamura, Kozawa, Awasa Data Collection, Field Survey
M. Takahashi
S.Takahashi Jinka
Kikawada Jinka
Fujiyama Arbaminch
Nishi Butajira
46 19 Fri | Fujinami, Tamura, Kozawa, Awasa Meeting on Technical Notes with
M. Takahashi SWRDB
S.Takahashi Jinka Data Collection, Field Survey
Kikawada Jinka
Fujiyama Arbaminch
Nishi Addis Ababa
47 20 Sat | Fujinami, Nishi, Tamura, Kozawa, Addis Ababa | Data Collection, Field Survey
M. Takahashi
S.Takahashi, Kikawada, Fujiyama Arbaminch
48 21 Sun | Fujinami, Nishi, Tamura, Kozawa, Addis Ababa | Data Collection, Field Survey
M. Takahashi
S.Takahashi Tercha
Kikawada Arbaminch
Fujiyama Arbaminch
49 22 Mon | Fujinami, Nishi, Tamura, Kozawa, Addis Ababa | Data Collection, Field Survey
M. Takahashi
S.Takahashi Sodo
Kikawada Arbaminch
Fujiyama Arbaminch
50 23 Tue | Fujinami, Nishi, Tamura, Kozawa Addis Ababa | Data Collection, Field Survey
. . M. Takahashi
51 24 Wed | S.Takahashi, Kikawada, Fujiyama Awasa
52 25 Thu | Fujinami, S.Takahashi, Kikawada, Addis Ababa | Data Collection
Fujiyama, Nishi, Tamura, Kozawa,
M. Takahashi
53 26 Fri | Fujinami, S.Takahashi, Fujiyama, Nishi, | Addis Ababa | Study Team Meeting
Tamura, Kozawa, M.Takahashi Data Collection
Kikawada On board
54 27 Sat | Fujinami, S.Takahashi, Fujiyama, Nishi, | Addis Ababa | Data Collection
Tamura, Kozawa, M.Takahashi
Kikawada On board
55 28 Sun | Fujinami, S.Takahashi, Fujiyama, Nishi, | Addis Ababa | Data Collection
Tamura, Kozawa, M.Takahashi
Kikawada
56 29 Mon | Fujinami, S.Takahashi, Nishi, Tamura, Addis Ababa | Data Collection
Kozawa, M.Takahashi
Fujiyama On board
57 30 Tue | Fujinami, S.Takahashi, Nishi, Tamura, Addis Ababa | Data Collection
Kozawa, M.Takahashi
Fujiyama On board
58 | Dec. | Wed | Fujinami, S.Takahashi, Tamura, Addis Ababa | Data Collection
Kozawa, M.Takahashi
1 Fujiyama




No Date Member Station Activities
59 | Dec. | Thu | Fujinami, S.Takahashi, Tamura, Addis Ababa | Data Collection
2 Kozawa, M.Takahashi
62 5 Sun
63 6 Mon | S.Takahashi, M.Takahashi Addis Ababa | Report to Japan Embassy / JICA
Ethiopia Office
Fujinami, Tamura, Kozawa On board
64 7 Tue | S.Takahashi, M.Takahashi Addis Ababa | Data Collection
Fujinami, Tamura, Kozawa On board
65 8 Wed | S.Takahashi, M.Takahashi Addis Ababa | Data Collection
Fujinami, Tamura, Kozawa
66 9 Thu | S.Takahashi, M.Takahashi Addis Ababa | Data Collection
71 14 Tue
72 15 Wed Addis Ababa | Report to JICA Ethiopia Office
S.Takahashi On board
M.Takahashi On board
73 16 Thu | S.Takahashi On board
M.Takahashi On board
74 17 Fri | S.Takahashi
M. Takahashi
Note MoFED  : Ministry of Finance and Economic Development
MoWR  : Ministry of Water Resource
SWRDB  : Southern Water Resource Development Bureau
AWRDB : Amhara Water Resource Development Bureau




2. Explanation of Inception Report and Field Survey (October 5 to December 17, 2004)

No Date Member Station Activities
1 Mar. | Sun | Fujinami, S.Takahashi On Board
6 Ninomiya On Board
2 7 Mon | Fuhinami, S.Takahashi, Ninomiya Addis Ababa
3 8 Tue | Jin, Fujinami, S.Takahashi, Ninomiya Addis Ababa | Courtesy Call to JICA
Courtesy Call to MoFED
4 9 Wed | Jin, Fujinami, S.Takahashi, Ninomiya Addis Ababa | Courtesy Call to MoWR
5 10 Thu | Jin, Fujinami, S.Takahashi, Ninomiya Addis Ababa | Discussion with SNNPR WRDB
6 11 Fri | Jin, Fujinami, S.Takahashi, Ninomiya Addis Ababa | Discussion with SNNPR WRDB
7 12 Sat | Jin, Fujinami, S.Takahashi, Ninomiya Addis Ababa | Study Team Meeting
8 13 Sun | Jin, Fuyjinami, S.Takahashi, Ninomiya Addis Ababa | -
9 14 Mon | Jin, Fujinami, S.Takahashi, Ninomiya Addis Ababa | Discussion with Amhara WRDB
10 15 Tue | Ninomiya On Board
Jin, Fujinami, S.Takahashi Addis Ababa | Discussion with Amhara WRDB
11 16 Wed | Ninomiya Dubai
Jin, Fujinami, S.Takahashi Addis Ababa | Report to Japan Embassy / JICA
Ethiopia Office
12 17 Thu | Ninomiya
Jin, Fujinami, S.Takahashi Addis Ababa | Courtesy Call to Japan Embassy
13 18 Fri | Fujinami, S.Takahashi On Board
14 19 Sat | Fujinami, S.Takahashi Dubai
15 20 Sun | Fujinami, S.Takahashi -
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Appendix-3 : List of Parties Concerned in the Recipient Country

Ministry of Finance and Economic Development
<Department of Bilateral Cooperation>

Mr. Tilahum Tadesse
Mr. Gebremedhine Birega
Ms. Asnakech Teferra

Ministry of Water Resources

Team Leader
Desk Officer for Japan
Team Leader, Asia Australia & Middle East Countries

<Planning & Project Department>

Mr. Gulilat Birhane

Department Head

<Urban Water Supply and Sanitation Department>

Mr. Yohannes G/Medhin

Department Head

Addis Ababa Water and Sewerage Authority

<Engineering Department>

Ms. Azeb Asneka

Department Head

Amhara Natinal Regional State
<Water Resources Development Bureau >

Mr. Teshome Maru

Dr. Almayeh Mekonnen
Mr. Micluggeta E. Meskel
Mr. Habtamu

Mr. Shumet Kedebe

Mr. Andarge Yitbarek

Bureau Head

Deputy of Bureau Head
Procurement & Supply Head
Civil Engineer

Senior Geophyist

Senior Hydro-Geologist

<Water Works Construction Enterprise>

Mr. Shikur Belay

Mr. Adugnaw Debebe
Mr. Kurabachew Kidane
Mr. Asmamaw Ayalew
Mr. Fransiskus

Mr. Achmad Yulizar Yani
Mr. Molla Eshete

Mr. Dagim Desalegn

Mr. Tamasku

Mr. Abebe Worku

Japanese Embassy
[zumi, Kenjiro
Mihogi, Yoshiyuki

JICA Ethiopia Office
Saito, Naoki

Jin, Kimiaki

Inoue, Hiromu

General Manager

Construction Department Head

Administration & Finance Head

Engineering & Cons tract Administration Department Head
Project Manager

Head of Rural

Planning & Training Service Head

Financial Adviser

Material Supply & Maintenance Service

Geological Team Leader

Ambassador
Second Secretary

Resident Representative
Deputy Resident Representative
Assistant Resident Representative
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JICA Groundwater Development & Water Supply Training Project

Dr. Maruo, Yuji Chief Advisor

Ishigaki, Shigeki Coordinator

Sagawa, Mitsuyoshi Mechanical Engineer

Suzuki, Takashi Drilling Engineer
FINNIDA/RESEP Amhara Region

Mr. Arto Suominen Programme Coordinator
UNICEF

Mr. Tekka Representative

ESRDF Amhara Region

Zenebe Worku Rural Water Supply Team Leader
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/i1 2004 08:37 FAX 251 1 504463 : JiC.—\. ETHIOPIA OFFICE vy

- Minutes of Discussions
_ The Basic Des:.gn Study on :
The Project for Water Supply in Ambara Regional State
in the Federal Democratlc Repubhc of Ethlopm

In response to the request from the Government of the Federal Demorcyatic
Republic of Ethiopia (herema.fter ceferred to as ' Ethiopia’), the GOVerI\InEnt of ]apan
decdided to conduct a Basic Desigri Stdy on the Project for Water Supply m A:nhara ‘
_Regional Stat2 (heremafter referred to as "the Project’), and e.ntrusted t}\e study ‘IIJ ]apan o
' In{ematmnal Cooperaton Agency (heremaftm' referred to as 'JICA") ‘ :
TicA sent to 'El'}uopu.a the Basic Des1gn Study Team (heremaﬁrr refen'ed o as thc_
‘Team), which was’ teadell by Me, Kimiaki Jiri, Deputy Resident Represmmhve, JICAJ R
Ethiopia Office, JICA, and was scheduled to staymthscountry ‘from Octobcrl‘llixh: Zhwi o
2004, .
. " The Tea_m held a series of chscussmns with the ofﬁmls canccrne_d _of the -
Govexmnent of Ethxopxa and conducbed a field survey in the study area. o
| In the cou:se of dlscussmns and Beld survey, both parties cmﬁtmgd the mam
' items described on the attached sheets ’l'he'l'cam will proceedto f-urther wcrk'and prepare . .
~ the Basic Design Study Report. o S

Bﬂateral CooPemtxon Dé? _
Ministry of Fmance .smd Economic  #
- Development, "’
Federal Democratic RepubhgufE&ugpja'

e



ATTACHMENT

1. Objective of the Project -
. The objective of the Prcq&.t is to imprcve the water suppiy gervices in Amhara Regional
State through strengthening physical capacﬂ-y of Water Resources Development Bureau -
(WRDB) in order to meet regional reqmrement to supply safe and adequate drinking

water for the residents.

-~ 2.'Responsible and Implementl.ng Organization o
“WRDB, Council of Amhara ‘Regional State and, Wa’uer Works anstructlon Enterpnse_
(wwca) ﬁ:&:lmpiemanta{mn entity ot WRDB '

351teofthePro]ect _ e
The Prn}ect sites aré as shnwn in’ Armex—l (page 5). Ethmplan 51de pronused to avmd '
duphcachon “of sites wr&x othx:r donor’s achvities. As a result of careful rewev- by " X
" Bthiopian side arid the socalSurvey,ﬁ\e site will be finalized af&\e_t'_me when the draft_ o
o fmal repox’t is ‘schediiled to be presented in February 2005, . s o

' "4. Ibams requeshedby&eGovemmmtofEﬂuopxa iyt o
" Afier disciissions wii:h the Team on' the points descnbed as below Ethmplan sxde ) : N

 atived the fles of the reqnest described in Annex-2 (Pagg, 8). IICJA will assess th.e"' S
' appropnab:ness of the requestm mgmem-mg, social and ﬁnanaal terms and wﬁl report :-' “
- i findings to the Government of Japan. AR

o (1) ‘Exclusion of the facility construction, .

- ]'apanese gide explamed ﬁ\at ’rhe 10 wiatet supply facxht:les cnnstructlon wuuld n.oti \ e
be mc'lude’:d in the I’xn]ez:t‘besc-.mse of the enough tapa:::ty of WWCE Eth:opzan sxde_ . N

U pespon ;'""ed {hat at ledst comiratssion of the ngs was necessa.ry for the proPE.r starlmg '_

ofthe constmchonwork ‘ o

(2) Ca'ble tool percussion rig ‘ e .
" The E&uopmn side’ req_uested o change a unit of hydrau.lm fracmnng aﬂd Sem:.,‘. B

" 1ig ints a cable tool permss:mngm ‘order to drill hnrehoie m s@es w:.th alluvzal L

' "‘depoatﬂx ate:nsts ™ KDbD-‘GIl‘ﬂIlB valley, Nor th Wollo Zone The c}mnge w'asA
 proposed becauise of he recent collapses of the boreholes in altuvial depasi @?-a??ge,\/ o

e m{'&‘adi!rmg nmit mto cable tnol comes g
b

' _'Thechange from se.wmengandt;begg:




The team explamd the techmcal disadvantage of the cable tool percussion rigs for
proposed well sites. Finally, both parties agreed the justificationt of the provision of
~ arig would be determined based on the result of geo-physical survey by WRDB for
the Project sites. [t is also confirmed that pnonty is ngen to rotary rigs over cable

tool percussion g,

(3) Pumpmo- test equxpmmt
B Bcth sides agreed that pumping test equipment was mcluded in the request.

{4) PVC casing pips and screens
Eﬂ:ucpian side explained that casing pipes should: be mecrted from outside of
Ethiopia by paying in’ }mrdcurremq'mxd requestedtomdude thf:mm the 1tem 0 7.
be provided by Grant-Aid project. Quantity. and diameter of EVC casmg pipes. and_ :
" sereens shall be determined based on the result of geophysical. survey by WRDB.as.
* wall as social survey by the Team' for the Prcyect sites. . Allocation of, necessaxy
. budget by Ethiopian side for drilling activities will also be. one of the factors ta
" détermine quantity of PVC casmg pipes and screens in arder 1 ensure the prope-: :
use of them..

5 }apans Grant Aid Programme - : e . .
" Ftftopis side has understood the s;y's{r:m and charactenshcs of ]apans Grant Axd‘
~ Programme as dcsmbed by {he Team ShO‘WI‘i in Annex—s {Page, 9)

6Necessarym:easnrestnhetakenbyﬁerﬂuop1asxde ' P .
Et}uopla side will take the necessary measures, as desmbed i Amex—4 (’Page 13}, forl_ S
7 smooth mpiﬁmenbahon of the Pm}ecten cend.tton that the ]apanese Gra.nt Ajd s e
‘ extended : ' .
! In the dmcuss:cn on’ A:mex—4 Et}uopxan side’pointed -out rhat mtemal transportaton’,,_{ Y i;'-.‘-‘,,«'v,,;';--_.
' éost should be covm‘ad ‘by Grant Aid scheme although: E&uopian sxde would cover o | .
"-necessaryprocedures andcostforcustomprocedu:s . e et v e
B "Etl‘uopwn side alsoexpressed that the cost for fuel, local matenals sa]ary and. pre—._ ie o
e for “the tmmx:bon ofwaber wells by using the ngs donated would be covered by
: Ethmpxan side. The Regmnai government will allocate the :wcessa.ry budget fo: the .
construction in accordance with the result of geo-physical survey that is curmﬂy on '
~ going as a part of Basic Design Study.

Y
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b. JICA will prepare the Draft Basic Design Study Report in English and dispatch 2

mission in order to explain and discuss its contents around February 2005.

" 8. Other relevant issues
(1) Social Survey
The sodial survey in the Basic Design Study will be conducted in 166 vﬂlages listed in
Annex-1 in order to verify the baseline survey.

(2) Quesuonnmres
The Team subxmtbed queshom&ﬁs on the Ie5pon31ble and uIlplemenung ‘
orgamzatmn as well as des1gn. construction and cost estimation to Ethiopian side.
Ethmp:an s1de wﬂl fulfill the quesb.onnaues by the end of October

. (3) Role of Both Countnes PR )
| Both sxdes confifmed that the Japanese side proazres mam eqmpmtmt and matznals
sary for water well drilling and water well. : |
The Ethmplan side bears’ ail construction werks of the water well

(4)01ﬂ1a'sh1pofﬂqumpmmts B Y T
Both ‘sides confirmed that the Ambara Regmnal State wﬂd make wse of the
eqmpment in. the Pro]ect. ' :

(B Mainbenance of theeqmpmﬂnts and water supply f—amht;es . i
' 'I'he E&uopm side has agreed to secure and allocate the necessary budget to operatg '
~ and maintain the Water Weﬂ Drilling’ Eqmpmznts, and watzr supply faahhes ._

| . r.‘cmstructed by Projecr_ :

i (6) Tax Payment _

 Valie” Added Tax’ (VAT), ‘ustom ditisd’and any otber tazes and fiscal Jovies. . o

' E&uopla ansmﬁomﬂue?ra]actach’wﬁeswﬂlbebombybeneﬁﬂmymsbmhon

(7)Safetyandsemmty

. I'l\e E@opmnmdeagreédto Bktmjir:eheesi\ﬁfﬁ'me&swes deented necesaarg leosecure,_g .
e B o .

Cthe safety of &xe member of ;h‘g\ﬁ‘egmq "

7




Annex-1 List of Requested S;_hemés in Amhara Region

e

. ) Bencficiaty] Typeol Estitmatod | Trrplementiion
Ne Zore ) Worada : Ara/Rebele Populpdon| Scheme Qry Cost(Birr} Peniod
1}North Wollo _|Gidun “Totergh (037 350{SBH 1 24,000 2003-2004
| _2{North Woflo |Gidan | Tingit . 4Q5{3BH 1 24,000 2003-2004
3| North Wollo |Gidan Kebers Meda oll [,225{DBH 1 52,0007  2003-2004
4| North Wolle {Gubalflu Shellg mender 09 1,050|DBH 1 53,000 2003-2004
§{North Walls  |Gubalfiu Lengiss 010-Gdla mech 1.125/08H 1 52,000 2003-2004
6| North Wello |Gubslfiy Adanbulbuie 010 985|DBH 453,000 2003-2004
7|North Wolio_[Hahru Apamsa 627 1,050{DBEH 1 32,000 2003-2004
§[North Wl [Hebre Fiare 027 L13S]DBE 1 52,000 __2003-2004

__ 9|North Wolle |Habry Sekeln 015 385(SBH 1 24.000]  2003-2004
10} North Wolle  {Habru Meja aden 07 L AS0IDBH | 32,000 3003-2004
11| Norlh Wolle{Habru Sirinka Gerado 04 325|SBH i 24,000 2003-2004
12{ North Wello _|Habru Jareta D7 1,500|PBH i 52000 2003-20
13| North Wolle |Habrn Drarima 07 e 1,350]DBH ] 52,000 2003-2004}

14 Noith Wollo_[Habru Abiyot Fire 07 1,650]DBH 1 52,000 2003-2004}.

_ 15North Wollo [Habru Awars 09 2,500|DBH 1 52,000 2003-2004
16{North Wello” {Rabry Deferghe 623 350{SBH 1 24,000 2003-2004
17{North Wollo |Habru - Fakdt 034 _210]SBH 1 24.000] ~ 2003-2004
18| North Walie |[Habru Tajaabo 025 2ROISBH | 1 24.000 10032004
19|North Wolio|{Habns Enarguys 037 325|5BH ] 24,000 2003-2004
20{North Wollo  |Habru Kegn Ber 029 - - 415|SBH L 24,000 2003-20041
21INosth Wolio [Habru Koso Mender 255|SBH 1 24,000 2003-2004]
22| North Welle {Habrs TDerck WozHhacha Fores 031 3751SBK 1 25000 2003-2004)
23INorth Wollo [Habru KeynibrBirafaf 032 255|SBH 1 24,000 2003-2008)" *
24|Morth Wella  |Habru Mekerecha+Zea Yibel 024 33418BH U 24000{  2003-2004}
75| Souwh Wollow]Sama Bepidetbayy 09 1,500|DBH 1 52000 20032004}
26| South Wollewr{Krlcla Chiellhete 03-Sembe 150(SBH 1 24.000 20032004
27[South Wollow [Reicla Yimere 01 150|SBH W 24000 2083 -2004]
28 |South Wollow [Jama Allepn sapl58H 1 24 000 2003-2004
20lSouth Wallowjlams Laukubi & Tauch kub | 1.000{DBH 1 52,000 2003-2004
30}Scuth Wollow[Joma Ejcrti michaed 012 .. . 1s0lseH z{ 74000 2003-2004

"3 |South Wellow]Jama " "{Gerbo, Hodere 017 "1 056|bBH T 52000 3003-2002

12| South Wollow [urmn "~ |Gotelgha 017 ) 1solseM | 2| “Z4.008]  2003-2004f .
"53| South Wollow {Jama Libsnos 019 1.550{DBER" K 52.000 30032004}

34| South Wollow [Jama Gende Gulo 020 750|3BH 2 24,000 200320041

" 35]Sauth Wollow | Worshabo Kolkcshs 015 1.250{DBH T 52,000 2003-2004] -
36| South Wollow|Worehabe Lhiltu 015 750|SBH 2 24.000 2003-20041

" 37[Seuth Wollow |Wercbabo - Gedida 014 L 1.00G|DEH 1 "52.000].  2001-7004
38{Sowth Wallow| Worebnbo Gubis.05 230{88H C1T 280000  2003-20044.
39| South Wollow | Worchabe Abo Gon 85 t 400]DBH: 1 52.000] . 3003-2004f
a0} South Woilow | Warebabo Korekan 05 500]SBH 2 14,000 2003-2004] -
41| Soath Gondar |Simmda Apewsch 010 750{SBk 1 240001 - 7003-2004}

— 42|South Gondar- |Simada [Genta 250iSBH "1 240001 20002004
"43}South Gendar {Simade Mwerem 34 "~ 750|SBH "1 24,000 20032004
24|South Crongar |Sinads Goref 02 150|SBH kS 24.000f  2003-2004| . .
45} South Gonder |Simada ‘TMicokelile . s00]SBH | 240008 - 2003-2004).
48] 5cuth Gondar {Simada wuh 85 500|SBH caql . 23000 20032004
47} 5outh. Gondar [Simada Chifchaf 06 500{SBH - 24000 2003-2004]
28] South Gumdr. jfbnat Selarmirys ] 1.250|DBH 1] 530001 20032004} -
49| South Gondar |Tonat |Wegere Schimaya 250{SBI T 1} 24,000 . 2003-20041. -
50]5outh Gondar | fomat Checheho JimnadatE F50]SBIH i 24,0001 - Z003-20041 -
5| [South Gendar |Thrust Minch Jimoudaem 250[SBH 1 24,000 2003-2004f
52} South Gondar. | Tomat Awsheridi Jimmdereza 250)SBH Tl 24000 2003-2008] -
£3}South Gondar [Toaat Tintut Bar .. 250{SBM - ] 24,000 2003-2004) .
S4|Oromiva Bati Garera 07 " 17siSBH 1 24000 2003-2004] -

{ 55|0romiya Hati Alshavirrkersy 500]|SBH- 1} 24,000 2003.20048

" 5G| Oromiya Batj | Taghignaw Lkgo S60{SBH it 24000[ 20032004
§7{0romiya Bati " |Laygnew Laypn, l(:mbcr: 600|SBH ~2f 24,000 2003-2004
58] Oremiya Bati Scimani 014 . 1,000[DBH 1 s2.0000  2003-2004
50| werth Showe | Anpolclanae Sapirt |Ambeb-oso 155|SBH _ 1 Z4 B0 2003-2004

"GOl North Ghewn_ | Anpplelanus Sapirt |Werm _ 353|SBH ~ 1} 24.000] 20032004
61| North Shewa | Angolelanaa Sayrt 1Seniti 2B5{5BH 1 24,000 2003-2004
62 Norih Shewa  JAnpolelanas Sapirt {Liche Senti Totose 300{SBH 1 24,000 2003-20604
63 [North Shewn | Angolcharma Sagirt |Mongudo Chele Zurya 325!SBH } 1 24,004 2003-2004
[} North | Shtwa Angolclanae Szt Laltole uje Cheks 295|58H 5 R L 240!.)0 . 20']‘ 2004

_ 5| North Shewa |Ansolclanas Sagirt |Cheke Town ,;f’“'.fﬁxz - 350|SBH [ i[_ 26000f " 2003-2005).

6] North Showa  JAngoielanaa Sagin | Tsetsergs abahach oy o i 1] 24,020 i 7003'2004




Estinated

P L TR

, - X Boneficary] Type of hmplcmentation
Mol = Zemc . Woreda ArealRebele Poptilation) Scheme | ¥ | CostBim) | period
57[Narth Shcws_|Angolelanaa Sagint {Tratsu Dire Tl Ugnlo 600|SBH 2 24000 20032004
B3[Nonh Shewa_|Anpolelansa Sugint [Bewshu 015 300|SBH i 24 000 2003-2004
69{Nerth Sheam{Angolelanaa Sagin JChilliwald ( o0 - 300lsBH [ 24,000 2003-2004
70| Nosth Showa Angsicianaa Sapirt | /Lumtilmtd‘xraﬂlz 1501SBH i 24 000 2003-2004
71| North Stiowa_{Angolelarna Sapirt [Dibarmn 011 zlolsPd i 24,600 2003-2004
72| Noxth Showa_|Angolcianaa Sagin |Gel Kamind Arquatia 011 7001SEH 2| 24,000 20032004
73[Waghimm _ |Schota Dirinzibe, Tesaskiw 750|SBH 2 24,000 2003-2004
I Wapinora_ [Sckotz Wigmalela 0§ 25{SRH [ 24,000] 2003-2004] -
75{Waghimrs __Sckota Alicorshina 07 2501SBH i 24,000 26032004
o[ Waphira __{Sckots Welian and Chific 150|SBH 1 24,000 2003-2004
77[Waghimm ___|Sekota Tegtarpi, Abmnachir 015 SaglseH | 4. 24000 2003-2004
Tl Waghimm _ |S<ket Tsutsu, Dire Tiky, Ugnle so0lsBA 2 34.000] - 2003-2004
[ 79[ Waghimra  [Sekota Shamher Tiku 010 Z50}$BH T 2apob] 20012004
80{Waghimra __ ISckoln {Chiliiw 010 mizrib 300SBH 1 22000 2ntszo004f -
Bi[Waghimm [ Seko Shimidirla Limat Chota 350]SEH 1 24.000] 20032004
B3| Waghimrs | [Sekiota —__IDibarzn 011 - 210}SEH [ 240600 20032004}
B3| Waghimra ___|Sckota Gelalumin Argustiya 700{SBH. - 2 24.000] __ 2003-2004] T
84|Waghima __|Sckota __ |Dirinziba Teaskiw, Sfiama 750{SBH 3] 34,0000 2003-2004: -
85| Waphiroa | |Sckatz Niges Alcke 08 225|SBH. T 24000 2003-2008] -
86| Waphimm - {Sckols - TAcjewstinaoy, 1 - 2%0|SBE | ] 2000 20032004 -
37| Waghiowa __|Dabana Wellcsmonta Fennbizh IDGISBH ) sapeel”  2oddoest’ T
28| North Soava_{Minar Shonkon  {Chelfe gebord! - = 30052004
89| North Saawa -{Minjer Shenkora  ({Chame Apar [ A B 20032008 -
50 North Sowvn_{Mimar Shenkors._{Blerkeeke - S O -~ 3003-2004:
T [North Sozwa _|Whajar Shonkora | Almnch Dire T 0032004
"g2 [Morth Scawa |Mimjur Shevikora | Kitichw - - i | —-z003-2008]- -
3fHorth Sonwe_{Mompr Shenkrua _ |Gaepolettm ot - 20032008] Y
94)North Souwa |Minfr Shenkors | Wimgn 2] . 200%2006] T
~55]Nerth Scawa | Mmiar Shenkon  |Kiki? 20032004} - -
_96{NAfh Scawa {Minjar Bhenkors  Helebikols 2003200} ¢
7! North Suwa_|Mingar Shenkors _ {Finannjo _ Z003-2004
“9p{North Scawa | Minjar Shenkora | Arage Minjar ' 12603-2004F
G Tgrth Soaws,_| Mt Shonkesa ol ~ 30032004 -
| 700 [Horth Shot | Tamaber " |Argmga - T2007-2004
101 |South Weliv _|Harbu Arincnta A 200320
{ 102{South Wello _ {Harbu Adcrznba _ 20032004
103)8owth Welks Harbu _ _  [Mg' _ i 2003-2004
104{South Wello |Harby |Abumays T - _2003-2004]
16580ath Wello {Harbn — [Whonis . 20037004
106]South Wello | Keicle Fersa 05. ] oo - 20037004
3GTiBouth Wells | Kelels Weda Golwn 030 200320041
1081 Soath Wells - 1Kelck Tnching 031 i - 2003-2004
109{South Wello [Kelela Tika 034 2003-2004]
110{Sonth Wello |Kebeln Endod 030 . 2003-2004)
T11|South Wello _ {Keicla Wode Getu 036 - 2003-2004f"
¥12{South Wello |Krich [ Korc/Finchefu 037  2063-2004] .
113{Roath Wcllo  [¥elela | GondeBarena 036 200320041 "
114iSouth Wetlo | Wegkls Vap 014 2003-2004]"
115]South Wello [Wepds Golde 09 . 20032004
116{Soath Wells | Wepide: Kautiso 03 Abey - _ 2003-2004
117 [South Wells_[Woinds Bikili 04 . 00| . 20032005
118)S0ath Wello | Wegide AyeleA@Rufam 0} “-»20&202&} ------
| U9}South Wella  [Wegide [Hatetw 07 - s - 20032004
| T20]|South Welle | Wewide Yeshum. 2003-2004]
121}5onth Wello |Mckndlle Techinta 02 2003-200%
& Wello _jMvickoelha Febar 513 . 20032055
123|South Wello |Mekeefla [Tt a? 2003.200%
124 S Wello [Mickodlla _____|Goneeit 02 ° 2003-2004}:
o5 Souh Welio | Mekoells Tiia Feg D6 2003-2004]
16| Soath Wllo | Mekoelin Felona 06 2083-2004
137{Souta Wallo | Mciociis Gonteroch 2003-2004
128} Souwth Welle | Merdclia Mckozil 2003-200%
~ {T125{South Wolo_|Micrdslia wvchnmw £ 20032004
1 135{South Wello {Mcsdelin "{Dedere 03 i 20032004




- Bencficiary] Type of Extimmted Emplemartation |
N} 2o Worsta Areafleble. poputation| Scheme | O | Cosi(Birr) Peiod
131]South Walla_{Merdelta Gose 05 . .___S00|SEBH 1 24,000 2003-2004
132{South Goadar |Thaat ' Tilbi 330]SBH 1 24,000 3003-2004]
133| South Gondar {Tonat Kwaltsa 1,000|DBH 1 52,000 2003-2004]
134{South Gondar [lones Wark mender sebr aba dalc 250|5BH 1 24,000 2003-2004
125} ot Gondar |Tonat Wenbar Ayheysiowha ' 250}EBH 1
136{Bouth Gondzr [Libe Kemkem Berenpra Lentdur - 350|SBH 1
137]South Gondar | Liba Kemkem Zanei 300{SBH___ 1
138} Semth Gandir {Libo Kemiom Bireuha Ferfer 150}3BH 1
135450ath Gonder |Libo Kemmkem . [Mashoca Ferfer 200]SBH 1
140)Snuth Gondar [ ibo Keornkewn | Ashicer Teram S56({SBH 3
141 {South Gondar {Libo Remiem  jRurmat Ategechs __z50sBH | 1
142 South Gorutar [Libo Kewken | Atria agat Ashker , 300/58H 1
143} ] i ] 7solsaH z
144 . i 300{SBH 1
145]8c 225|SBH 1
14€]Scn 1,750 |DBH :
147 1.925|DBH
12E|S TE 1,000]DBH 1
125 Seth Gondar Libo Kembom Killc012 s S001SBH o
 [so)0mewe Arumm Sik - - [Beleordepa Berbelay * - 1,200{DBH 1
L 351 Omam Atz Jile - |Biawaielle Beteordesn . SooissH il
152 Corowe. - iAzuxnz Joe__ | |Kesaditmooly | - 7 {.000(DBH 1
153 |Oroova (e e - (FamKodematlols Gela 1 . 7O0ISBH, 2t
1 1 54{0romya Aromten e |Kodema Fogms ., .| . LsoopEM .p. b
T {Artams Jike -_:";-wmuah*-dh-‘-%_-.-" SpOIBBR._ .- |1k
- 1156 fArtuna Jie -1 Koty Riflcgs Huder - 3 T
157)0rormva Bati- T 7 INdow Barigo, Hadow 1 4oolsRH. V. 1b
158 |Crommyu Bati . Fami 03 N _7S0jSEH ’ 2.
158]Qramia Tl fimnnge - |Puman Do . 750} SBH 2}
T60oramia . [ull Tumugs . |Gerbi Kile . B40JSBH - 2
il - Vallo Tumuga_ . |Gersiddlie s, .| _.330SBH 2
T 160 Omomae - Pulle Tumups + - [Merswa Haders =0 LoojpRi o 1
16310momgn, . idalk Tumega . {GudaChelle "~ . Tacolpey, . {71
164|Oromia Julle Toimaga - |Batehi Tieoe .. 4sojseH ... [t
165} Crvoscan Sullc Twmuga . _{DUlaCherda . . -, . 6aDiSBH: . 2
166|0romma Fallc Tumops - Afwbawaym T 580{DRH 1
_ ' o i SEH ‘158
SBH: Shellow Bocchole DI 2
DBH: Deep Borghole 200

'\\-\Vﬂxnt r\ =l
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Annex-2 List of Requested Items

P;o&urezﬁezlt of following equipments

- T‘WO ) units of ruck mounted rotary drilling rigs..
-One (1) tiniit of triack Tovnted cable ool percussion rig.

- Seven (7) dnits of trucks for well drilling support

"+ Fléctric sounding equipment | ‘
= Truck mounted pumping test equipment
-PVC casing pipes and screens for 156 shallow wells
: —PVCcasmgpipﬁandscreenSfor%deep wells . .
- Supportmg light vehicles for drilling, pumping and geophymcal mvesﬂgaﬂon
= Three (3) double cabin pld: up light vehicles

» On&{1) single cabin pick up light vehicle:
‘e Two (.‘2) station wagon light vehicles

o,
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" Annex-3

JAPAN'S GRANT AID SCHEME
1. Grant A.id Procedures

(1) Japan’s Grant Aid Program is e.xm:nned ﬁm:mgh the foﬂowmg pmcedm’es

Application  {Request made by a recipient country)
Study | " (Basic Design Study conducted by JICA)
Appraisal & Approval  {(Appraisal by the Government of ]apa.n and
C ' Approval by Cabinet)
Detefn_ﬁ_naﬁbnof ' {The Notes exchanged bcm:m the Gnveﬂxmems of
_ Iui}ile'ﬁxeniaﬁon - . Japan and the recipient Courdry)

S {2} Ftrsﬂy tha apphcaﬁmor request for a Grant Aid project, «subnutted bya reaguent
- couintty, #s examined by theGovernment of Japan {the Ty offmmgn;_j:
- Affairs)to determine whéther or not ztxsehgxbleﬁorGramAxd Iftherequesns L
deemed appropriate, the Gevernment of Japan assigns JICA. Uapan I:ﬂernatmnai
Ccoperaﬁangﬂxcy) to conduct a study on the request. IR

.Secondly fcA conducjs the' study {Bzcsxc Design Stndy) usmg {js) }'apanese-:_,_
. consultmg ﬁnn(s) A

‘ Ihﬂdly¢ﬂ:eGoYamme:ﬂﬁfiapan appraises the ;n*o;ectbsee wheiher or not it is :
| stitabie for Japan's Gramt Aid Program, beased on the Basic Design’ S‘mdy report \
' prepared by JICA, and the results are then submitted to the Cabinet for app

~ Fourthly, the pro;ect,m approved by the Cabinet, becemes official with the
 Exchange of Notes' mgmd by the Goverranents of Iapan. and the recxpm_-nt_

country.

- Finally, for the imp}ementabm of the pro;ect, JICA assists the reapv.ent country in’
gudimatters aspreparrmg benders contracts and so on. e

2. Basic Desig:n Study

(1) Contents of the Study.

~The aim of the Baﬁc Desxgn Sh:dy {l’wi'emafher referred to as "the Study"), .
condugted by JICA ‘on a requested project (hereinafter referred to as “the .-
Project”} is to provide a basic document necessasy for the appraisal of the Project
by the ]apa:nese Govemment. The contents of the Smdy ure as foliows '

1) Conﬁrm:aﬁnn of the background, ohechves. and benefits of the requested
project and also institutional capacity of agencies concerned of the recipient
country necessary for the Project's implementation.

2) Evaluation of the i riats s of the Projedt to be implesnented urder
the Grant Aid Scheme f,mm a techni‘cal, soc1a1 and econmmc point of view.

Oprment. B 7



3) Confirmation of items agreed on by both parfies conceming the basic
- concept of the Project. . ' : '

4 Pr_epﬁra_.ﬁon of a basic design of the Project.

5)  Estimation of costs of the Project |

The contents of the oﬁginal mqnm.are not necessarily approved in their initial
form as the contents of the Grant Aid project. The Basic Design of the Project is
confirmed considering the guidelines of Japan’s Grant Aid Scheme.

The Government of Japan requests the Governunent of the recipient country fo
take whatever measures are necessary to ensure its selfreliance in fhe
implementation of the Project  Such measures must be guaranieed even though
they may fall outside of the jurisdiction of the organization in the recipient -
country actually implementing the Project.  Therefore, the implementation of the
Project is confirmed by all relevant orgarizations of the recipient country through -
‘the Minutes of Discussions. S e e T '

(2) Selection of Cansultants

. For-smooth implementation: of the Study, JICA uses (2) registcred -gonsultant .
firm(s). JICA selects (a) firm(s) besed on proposals submitted by interested -
firms. The firm{s) selected carry{ies) out a Basic Design Study. and ‘write(s) & .-
repart, based upon terms of reference setby JICA. . B S

The constdting firm(s) used for the Study is {are) recommended by JICA _‘P.-the.f wt

- rectpient country toaiso work ir the Project’s implementation after thee Exchange -
cf‘Nc‘:bes'.jinor"der.to maintain technical comsistency. -+ 1 Eenene ae Die oo
3. Japan's Grant Aid Scheme .

(1) Grant Aid | , _ o .
.. The Gtant Aid Program provides a recipient country with ron-reimbursable .

funds 4o procure facilittes, equipment and services (aneEMgserf;tCESﬂnd e

S e fu-asispormﬁnnnf'ﬂm*pmdﬁrts; etc) for ecomemic and social development of the. ... ..
S - country under principles in-accordance with the. retevant {aws and eguiation
' Taparl “Grant Aid is ot supplied throw h the donation of materials as such..

1

©
AR

(2) Exchange of Notes (E/N} .-

Japin’s Grant Asd s extended i accordantce swith &ENomsamhangedbythe D

- - Governrnents concémed, iriwhich - the objectives. :of the . Project - period.. of . L
" execution, coniditiors and amount of the Grant Aid, ef. greconfirmed.

(3) “The period of the Grant' Aid” menns the one fscal year which the Cabinet

. approves the Project for. Within the fiscal year, all procedures such as
-exchanging of the Notes, concluding contracts with {a) consultant firoa(s) and (a)
coniractor{s) and a final payment to them must be completed. o

However in case of dejays m“b“i;‘ms‘laﬂaﬁm or const:u;:ﬁon due to
unforeseen factors such as -);/éé nery. tbepenpdof the Grant Aid can be further
 extended for a maximum one” fiscal yeat: % ‘mutual agreement between e

i

VT




(%)

&)

two Governments.

Under the Grant Aid, in prindple, ]apanese products and services including

‘transport or those of the recipient country are to be purchased
- When the two~ Goverruments deem it necessary, the Grant Aid may be nsed fcr

the purchase of the products or services of a third country.

However the prime contractors, ramely, consultmg,, contracting and
procurement firms, are limited fo “Japanese nationals”. (The term “Japanese
nationals” means persons of Japanese nationality or Japanese coxporations
controlled by persons of Japanese ua\‘:omhry }

Necessity»of “Veriﬁcatinn”

The Government of recipient country or its designated au&mnty ‘will conclude

" coniracts dencminated in Japanese yen with Japanese nationals. - Those contracts

®

shall be verified by the Government of Japan. This "Vmﬁcabm is deemed
neceﬁsary o secure accountability © Ia?ar-ese !zxpayers .

Uﬁdér‘ta}dzigs rsqmred ‘of theé Government of the Recipient Countty -f

In the mplmmﬁzhon of the Grant Aid pm;ect.. the recipient cou.ntry 15 requu-ed
to undertake such necessary. mensaves as the following:

?‘,

1) 'Tnsmlaiadnecessaryﬁo:ﬂ:emtesof&mﬁqectamimd:m leveland
S the land prior bocomencement of the construction. -

2, To' prowde facilities for the distribution of electnicity, water supply and
drainage and cther::rmﬂm{al facilities in 2nd around the sites.”

3) 'Té'secﬁrebm}émgs pnol‘ to the pmcumtmcase the mstailaﬁmcf&te
equipment

4 To ensure all the experses and prompt execution for unlnadmg, customs
‘learance at the port of. disembarkafion and intermal transpcir!:ahon of the
' pmducts Purchased under the Grant Aid.

mpt japarne: mﬁmalsﬁcmmzsinmsduims mtemzlmxesando&'mef
 fiscal 1evmsw}mchwﬂ1be imposed in the recipient country. wﬂ;hﬁspect bo_
: mempplyofﬁreproductsmdmxmder'&mifmﬁedcontmds

- 6) To accord }apaaesc na!z.onals whisé serwces may be required in cormection

with the supply of the producis and services under the Verified -Contradts;

o o sch faﬂhtes as tay be necessary for their entry into the rec’.plent counh’y- ‘

- and stay therein for the pa:EGm&IEE of the:u' work.

7y Proper Use ,
- The recipient country is. requlred to maintzin and use. t’ne facilities
_‘Cc:nstru::ted and’ eqtupment purchesed under the Grent Aid -propedy and
effectively and to assign staff necessary for this operation and matrtenance
as well as to bear all {:heexpenses other than those covered by #.-!EGrantAJd

g) Re-export | pES
The products purchased und:r'tf\e‘“

NG R S
"11’&“* 9 ,.5 .
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Banking Arrangement (B/A)

(a} The Government of the recipient courdry or its designated authority
should open an account in the name of the Government of the reaplent

. country in a bank in Japan {hereinafter referred to as “the Bank™).

* Governiment of Japan will execite the Grant Aid by making paymenis :
in Japanese yen o cover the obligations incurred by the Government of
the recipient cmmtry or ifs demgnated authority under the verified
contracts.

(b} The ﬁayments will be r.na.dé when payment réqnesls are presented by

the Bank to the Government of Japan under an authorization to pay
issued by the Government of the recipiend ccnmb? or its das*.gnaiaed
authority. :

12



- Annex-4

MAJOR UNDERTAKING TO BE TAKEN BY EACH GOVERNMENT

No.

tems

To be covered

To be covered

by Grant Aid | 0¥ Recipient

Side

- To procure equipment and materials for the project

To procure local materials and to construct water
wells ' ‘

To bear the following commissions to a bank of Japan |-

for the banking services based upon the B/ A

1) Advising commission of A/P

2) Payment commission -

To ensure prompt unloading and customs clearance
at port of disembarkation in recipient couniry

1) Marine (Air) transportation of the products from

Japan to the recipient country

2) Tax exemption and custom clearance. of the
products at the port of disembarkation

13) Internal transportation  from the port of

disembarkation to the project site

To accord Japanese nationals whose services may be

required in connection with- the supply of the

products and the services under the verified contact |

such facilities as may be necessary for their entry into
the recipient country and stay therein for the
performance of their work ' '

To exempt Japanese nationals from customs duties,
internal taxes and other fiscal levies which may be
imposed in the recipient country with respect to the
supply of the products and services under the
verified contact ' ' ' S

To maintain and use properly and effectively the
facilities constructed and equipment provided under

| the Grant Aid

To bear all the expenses, other than those to be borne
by the Grant Aid, necessary for construction of the

| facilities as well as for the transportation and

installation of the equipment. .

K}

Note B/A:Bank Arrangement

4

A/P: Authorization to Pay




MINUTES OF DISCUSSIONS
ON BASIC DESIGN STUDY
ON THE PROJECT FOR WATER SUPPLY IN AMHARA NATIONAL REGIONAL STATE
IN THE FEDERAL DEMOCRATIC REPUBLIC OF ETHIOPIA
(EXPLANATION ON DRAFT REPORT)

In October 2004, the Japan International Cooperation Agency (hereinafter referred to as
"JICA") dispatched a Basic Design Study Team on THE PROJECT FOR WATER SUPPLY IN
AMHARA NATIONAL REGIONAL STATE (hereinafter referred to as "the Project”) to the
Federal Democratic Repuﬁiic of Ethiopia (hereinafier referred to as Ethiopia), and through

discussion, field survey, and technical examination of the results in Japan, JICA prepared a draft

report of the study.

In order to explain and consult with the Bthiopia authorities concerned on the components of

the draft report, JICA sent to Ethiopia the Draft Report Explanation Team (hereinafier referred to as
" the Team "), which is headed by Mr. Kimiaki JIN, Deputy Resident Representative, JICA Ethiopia

Office, from  March 7th to March 18th 2005.

As a result of discussions, both parties confirmed the main items described on the attached

sheets.

Leader ‘ _" _ ,. o

Draft Report Eiﬁi%}}ét'oﬁ Team
N

. Japan I_ntematim‘f%.t B g

Japan

Bilateral Co :
Ministry of Finance s

Devclopment,
Federal Democratic Republic of Ethiopia

i, =i
2 E

Head _
Water Resources Development 1

Ambhara National Regional State, % e
Federal Democratic Republic of Ethiopia

Mr. A}dch_;w Kebede
Head,

Finance and Economic Development Burean
Amhara National Regional State,

Federal Democratic Republic of Ethiopia




ATTACHMENT

1. Components of the Draft Report
The Government of Ethiopia agreed and accepted in principle the components of the draft report

explained by the Team.

2. Japan's Grant Aid scheme
Ethiopian sidc understands the Japan's Grant Aid Scheme and the necessary measures to be taken by
the Government of Ethiopiaas explained by the Team and described in Annex-3 and Annex-4 of the

Minutes of Discussions signed by both parties on November 22nd 2004.

3. Schedule of the Study

TICA will complete the final report in accordance with the confirmed item and send it to the

Government of Ethiopia by May 2005.

4. Other relevant issues

The following issucs were discussed and confirmed by both sides.

(1) Applcation of Offsetting under on —budget arrangement _
It is well understood among authoritics concerned that the intended project as Japan’s Gmﬁt Axd
Scheme shall be implemented in an ordinary and regulatory framework prevailing in the country
that a project cost be incurred by Japan shall be registered on the budget of the country. It is also
understood that on ~budgeted cost shall be treated under offsetting arrangement.
In accordance with this, it is confirmed that the Finance and Economic Development Bureau of

the Amhara National Regional State in closc collaboration with the Water Resources

Development Bureau of the Amhara National Regional State shall make necessary arrangefRet

as regional mandate for ensuring the smooth implementation of Japan’s Grant Aid Schy

(2) Tax Payment

from the project apHTibesos
4 ‘bgﬁ‘b'd{ i

Regional Statg <



(3) Components and implementation of the Project

Both parties agreed that the Project would be composed of the following components, provided

that the Government of Japan finally decides the implement of the Project.

Prbposed Procument equipment and materials

ftem Specification Number
Truck mounted rotary driliing rigs Dmlimg diameter DTH: 9-5/8™., mud 2
syster: 12-1/4"  dnilling depth 250m
Adr lift system for development of shallow well Alr compressar, water pipe 37 2
Supporting tuck for Crane trucks Crane truck 5 tons 2
well drilling Cargp trucks 10 wons truck 2
Geo-electic survey Elcctric logger Resistivity, 5P 300m i
equipment Geo-electric equipment VES, 2" dimensions methods. 1
Portable water lavel 100mx2, 200mx2 4
detector |
Portable water quality . EC meter, Ph meter . 1
equipment
Pumping test equipment{mounted on the cranc Crane truck, Generator, Submersible i
truck) pump, water riser pipes.
uPVC casing pipes and For shallow well Diameter 100mm 1 lot
screTns For decp well Diameter 150mm 1 lot

(4) Project Site _
The project sites of listed at Annex-1 of the Minutes of Discussions signed by both parties on
Novernber 22nd 2004 had been studied, both parties agreed modification of the praject sites as
listed i Annex-1.

(5) Equipment and well construction

Both parties confirmed that the Japanese side procures main equipment and materials necessary
for water well drilling and water well. Both parties confirmed that the Amhara National Regional
State make use of the equipment in the Project. The Ethiopia side bears all construction works of

the water well and other neccssary equipment except above mentioned. Ethiopian side agreed to

prepare the implementation program of 200 wells construction. Amhara Water Works

L"a; o Finﬂ“&cp‘.
LR SWIPCIN S



{(6) Maintenance of the equipment
The Ethiopia side has agreed to secure and allocate the necessary budget to opcrate and maintain
the water well drilling equipment. Ethiopian side agreed to arrange of land and ware house for

equipment, spare parts and accessory to be procured.

(7) Temporary site management office
Ethiopian side agreed to provide the temporary site management office for the contractor and the

consultant,

(8) Monitoring
The Ethiopian side agreed to implement periodical monitoring survey on the project activities
during the 200 wells drilling program, and prepare a monitoring report annually for three years.
The Ministry of Finance and Economic Development will submit the reports prepared by Amhara
National Regional State government to JICA Ethiopia Office. '

| §
{9) Project Title
 Both parties agreed that the project title of “The Project for Water Supply in Amhara National
Regional State in the Federal Democratic Republic of Ethiopia®.

"End of the document




List of Requested Schemes and Proposed Well Depth Estimated by Geo-electrical Survey in Amhara Regional State

g e il Pioposed | Revised
Zo 2 . g § v _5_5 d:p%h Qty, of well Nore
ne Woreds Area/Kebels = Typel 3 | 4§ g
& 3 § T
i o {r) SBH| DBH
Norih Wollo Gldan Tetergh (03) 350|SBH (1|FFSH  [WER &0 !
Nosth Wolio Gldan Tingit 405|SBH 1{FESH [WFR 60 1
Noith Wolle Gidan Kebero Meda oll 1,225|DBH LIFFSH |WFH 130 1
North Wollo Gubalfta Shelle meader 09 {,050]DBH 1 : - Compleled
Nesth Wallo Gubalfty Lengisa 010-Geia mech 1,125|DBEH 1 Compieted
Morth Wolla | Gubalfiu Adembulbulo 010 985|DBEH 1 Compieied
Nosth Wello Habry Apamsa 027 - 1,050| D8R 11C WFB” 150 1
North Wolio Habiu Haro 027 1,135D8H 1|C WER” 150| !
Narth Walio Hahm Sckela 015 385]S8H HC WFB* 8G i
Nerih Wollo Habru Meja adea O7 1,450iDBH iC WFB" 150 1
Morih Yollo Habru Sirinks Gerado 04 325{SBH {|C WFB* 80 1
Notth Wollo Habru Jarota 07 1 500 DBH e WEB* 10 1
North Wollo Habru Darimuy 07 1,356} DBH 1€ WrB* 150 1
North Wella Habru Ablyot Fire 07 1,65B{DBH 1|1C WFB* i50 1
Nerih Wollo Habiru Aware 09 2,500, DBH 1{C WIB" 180 |
North Wolie Meket Deferghe 023 3901SBH 1 WEB 0] 1
Morth Welto Habru Fakii 014 31DISBH LIFFSH |WFB #0 1
Nerth Walla Meket Tajusbo 025 280 SBH {JFFSH  |WFB wod
19MNenh Wolle Meket Enatguya 017 325]8BH HIFSH |WFB 70 i
20 North Wello Habry Kegn Ber 029 415|SBH {IFFSH {
21 |North Wolle Habru Koso Mender 2951881 {|FFSH 1
22|Narth Wello Meket Derek Wenz+Nacha Feres 031 375]SBH 1|C
23[North Wollo Mrket Keynitu+Birafaf 032 25515BH 1[FFSH
24| North Wollo Melcel Mekerccha+Zel Yibel 034 354:5BH 1|1C
257Soulh Wollow Jama Begide+lboyu (9 1,300iDBH 1iC 1
26| South Wollow Kelela Chellhele 03-Sembe 350iSBH 1{C 1 -
27| South Wollow Kelela Yimere 01 25G)SBH 1 N NF
28[South Wellow  [Jama Alley S00JSBR tjc WFB W2
29]South Wollow Jama Lawkub] & Tach kb 1 1,006iDBH {|IC WFB 145 [
30{South Wollow  [Jama Elerti michaet 012 750{SBH 2|c WFH 700 3
11{5outh Wollow Juma QGerbo, Hodere 017 1, 050i DBEH 1|C WrB ag 1
12| Scuth Yollow Jama Goleisha 017 T50E38H A|FFSH {WFB 60 3
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L.ist of Requested Schenmes and Proposed Well Deprh Estirnated by Gee-electrical Survey in Amhara Regional State

. | | é g 'g . o Proposed | Revised Noe
No Lome Wareada Aren/ Kebele 2 Type Fi 32 - depih | Qy. of wel
g Sl 148
& G| &8 (m) |sBH|pBEH
33)S50ui i W ollow Jama Libanos 919 1,55G]DBH F|[FFSH [WFBR 130 i
J14{Soul b W ollow Jama Gende Gulo 020 T301SBH Z|FFSH |WF3 60 K}
~,35180ut h Wollow VWarelszbo Kelkesha 015 1,250 DBH 1iC sh 180 {
%6 Sont h Wollow  |Woreliabo Lifis 035 750{$BH il SD I E
(3] Bouk b Wallow Worebsaba Gedida 014 1,000{DBH IJFFSH [|WFB 140 1
SESouth Wolldw  |Waerehabo ' Gubisa 5 250{SBH 1JFFSH _{WFB 6] 1
J9[Spukt Wallow | Wortebabo Abo Gora 05~ 1,400]DBH 1|FESK__ |WFB 150 i
fHG|Sbuah Wollow-  {Worehabo Keorekon 05 500|SBH 2(FFSH  |WEB w2
Zud oueh Gondar  |Simada A ewoch 010 1 7s0lsBH 1|FFSH  |WFB E
‘Q*lé/ Sou a4 Gondar S imadla “{Genla 250|SBH iC WFB 50 1
: /Xﬁ Sou th Gondar S imada _ WLwerzim 34 750[SBH HC WFB B0l 3
A" 4a|Som 1h Gondac Simada Choref 04 150158H 1iC WFB 60} 1
45|5ou. th Gipadar Simada Menkeli fa ' _ 50018BH 1{FESH [WFB 60| 2
461Son th Gondar Simacia A pamwuha (85 ~ 500;SBH 1jC WEB 501 2
47[Sow th Gondar Simacia Chifchaf 06 500i5BH 1|FFSH |WFB 60| 2
48|Sewth Gondar-  {ibnat Selamaya ' 1,250 JBH 1 L Completed
491Souath Gondar [Yaat Wepere Selapnaya . 250iSBH 1 c L Completed
58jSouxth Gondae Thaat Checheho lirnaaderega 750|8BH 21C WFB 60 3
511Seuath Gondax I brat Minch Fimnaderega 250|8BH IHC WFB 60 1
52|Soveth Gondar  |Ibnat ' Aawsheridi [ mnaderega _ 250(SBH ilc WFB 60| 1
53{Sovath Gondaz Thual T injul Ber ' 250:8BH 1{[FFSH  [WFB 50] 1
S4t0icomiya [ Bali Genrero 07 175|5BH 1C WFB" 80 1
55101miys Bali Alshayu+kersy 500{SBH i NI NF
5610romiya Ball Tachigmaw 1kgo 560]SBH 1FFSH _|WFB” g0} 1
5710romiys Batl : Laygaaw Laygs, Kemibere 500{SBH 2FFSH  |{WFB* 80j 2
58|0romiva Hali Selmani 014 i,0ceioBi 1iC WFB~ 150 1
S9INcrLh Shewa Aagolelanaa Sagrirt - Ambzl+-Koso 45518BH 1FFSH  |WFA 60l 2
68{Noarth Shewn Angolejanas Segirt VWerpa J53§SBH t|FFSB  (WFB 60 i
G1|North Shewa LAngo e lanma Saggins Serith : 285{5BH iC WEB 6 1
62 Noith Shewm Angoiciones Segiir Liche Seriti "Foloss 3HISBH 1iC WFB 60 1
63{North Shewa Angolelanas Segrire Mongudo Chieke Zarye 325/3BH 1 Wi 60 1
&4|Narth Shewa Angolelanas Seggirs L.afole sje Chehe 295(SBH 1|C WFB 60) 1
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List of Requesied Schemes and Propoesed Well Depth Estimated by Geo-electrical Survey in Amhara Reglonal State

- .
AN s o
Zome Wereda Asen/Kebele = Type 'g g 5 __9; g
oy 2 g L
= S (m) |SBH|DBH
Morth Shewa Angole lanaa Saglil Cheke Town 350{SBH 1 Completed
Waghimra Stkolm - Tselserg abanach iros 5301SBH 1 '
Waghimra Sckotm Tsatzu Dire Tiku, Ugplo 680{584 2 . ¢
Weghimra Sehotm Bewshu Q13 IM{SBH I[FFSH |WFB 601 1
Waghimra Sekoln Chitkiwolo 40 J001SBH 1IFFSH |WFB 60 i
Waghimes . |Sekoim Shimidi/Limat Kinalchoie 012 I50[SBH 1{FFSH  |WFB 60 I
Wag bimra Sekota Disaran 011 210}SBH 1 ' .
Wag himes Sekot s Gela Kamiau Arquatia O11 70U1SER 2 .
Waghjmra Sekola Dinnziba, Tasasiiw 750[5BH 2 '
Waghima Sekota Nigunalgha 08 275 |5BH LjFFSH |WFEB 50
Waghimra Sekotz Akjewshina 07 250|SBH ! : *
Waghious Sekota Wellag and Chifie 150]|58H LFFSH  |WFB 60
Waphimra Sekota Testserpl, Abanachir 005 SID[SEH 2iFESH . |WrB 601 2
Waghimea Sekota Tsatgu, Dire Tikw, Ugulo 60CISBH Z|FFSH WFB 60 z
79| Waghims s Sckols Shimbar Tiku 010 2568188H 1{FFSH |WFB 60 i
80 Waphimra Sekota Chifkiw 010 mizrib 300)SBH ||FFSH |WFB i )
81]Waghimra Sekota Shimidirla Limal Chora 350{SBH R WFB 6 1
82 |Waghirura Sekotz Dibaran 011 210{5BH LIFFSH  |WFB 60 1
83 |Waghinra Sekota Gelakamiru Arguatiys T00i5BH 2C WFB 60] 3
84 [Waghimra Sekora Dirinziba Tsaskiv, Slkuza 7306|SBH 2iFFSH  |WFB ahj 3
BS | Waghimsa Sekota Nigas Aleks 08 225{SBH 1IFFSH  [WFB 601 |
86| Waghimxa Sekoka Akejewshina 07 250{SBH 1{FFSH | wWFB 60t 1
87| Waghimra Daha.na Welkementaskenubish - 100{SBH iiC WER 6 1
"RE|North Shoes Minjar Shenkora Chells peherel 1,500\ DBH [ 3D 220 i
§9{North Shoa Min] at Shenkora Chome Ager 500iSBH HC SD 80y 2
90iNoxth Shaoz Minj ar Shenkora Biruk Ager 2.000]DBH 11C SD 240 1
9% |Noxih Shoa Minj ar Shenkora Alemnch Dise 1,750/ DBH 11C Y 180 1
92iNoxih Shos Miinj ar Shenkota Kitlciua £250|D8BH 11 §D 250 ;
93 |Noxih Shoa Minj ar Shenkora Golegoleciia 875|88H 2iC SD 80} 3
94| No1th Shoa Minj ar Shenkota Wmaga 925!sB1 2iC SD gol 2
95|Norih Shoa Minj ar Shenkara Kk 62518BH 2iC SD BOp 2
96}Ne 1ih Shioe Minjar Shenkor Jejebakola 37515BH 4HC sD 80; 1

[Xouuy



L #st of Requested Schemes and Proposed Well Pepth E stimated by Geo-electrical Survey in Amharg Regional State

P g g i .. | Proposed | Revised Note
. K| w E o E’ depth | Qty. of weil
Nao Zonez Woreds Asea/Rebete = Type | & £ =
5 Bl i 8
516 (m) |SBH|DBH
97[Nostk— Shoas Minj ar Sheakora Finanalo 515[SBH Al SD 0! 2
1\ 98| Nosikn Shoa tinj &1 Shenkorn Aroge Minjar 1,100{DBH 1|C 5D 240 i
[ 2 Nort#a Shoa Minj ar Shenkora Zewelde 675[SBR 2{C Twrp~ -
% Nort T Shea Tamabex Argaga 0 DBH 1le \VFB* 150 1
K0} [Sout 1 Wel 3o Harby Alimeata 7501SBH | 2| WFB* 80] 3
102{Sout. h Wel io-. Harbwy Aderachs 1,000|DBH HresH  jwrst 160 L
5 f13]Sout b Weklo Hatby Meja - 1,000 DBH 1{FFSH__ [wrp* is0 ;
SIA0A S0 Welio Harbu Abunzye 1,000| DBH I|FFSH ~ |wrB® 160 1
105|Sonmch Wello Harbu Wiensa 1.500|DBH L|FFSH (WEB" i20 1
106]Soumh Wello Kelela Kersa (05 360|SBH L WEFB &0 |
107|Sou 2k We lio Kelela Weda Golwn (30 700|SBH 2|[FFSH |WFB 60} 2
108iSou th Wea Yo Keiela Inching 031 250|SBH He WFB 64 i
109[Seu . th Wello Keleia Tika (134 730|584 2iFFSH |{WFB 6 3
1080w (h Wesllo Kelela Indeds 030 400158BH e WFB .
11 L] Somm th Wezllo Kelsia Wede Getw 036 1,240,DBH HC WFB 129 i
112|Soumih Weslio Helcla Kotn/Finchefty 037 SHISBH 1 FFSH WFB 60 {
113 SoLwth Wesilo Kelela GendeBeorena 036 500i5BH 1jFFSH |WFB 60 1
114[SoLath Wello Wegide Yagi 014 300{5BH {|FFSH jWFB 6l 1
115]Sorath Wello Wepide Golele 09 1,000{DBH {{FESH  |WFB 120 1
116/Somath Wello Wegide Kutiso 03 Abey 1,250{ DBH e WFB 140 1
L171Somilh Wello Wegide Bikili 04 800{SBH 2iC WFB 60 3
1181 Sowmuth W ello Weplde Avyele Anba Rufa 02,04 T00{SBH 2|C WIB 80| 2
119]Sowih Wells Weride Halelu 07 4001SBH 1€ WFB 60 1
120{Se uth W ello Wepld ¢ Yeshum 7501$BH 2|C WFH 60| 3
Som uth W elie MeqgdelEn Ivelints 02 001SBH LIFFSH |W¥H 500 1
Somulh W ello Megd ella Yebar 013 160{SBH 1|FFSH |WFB 500 1
Somulh Wello Meqd ella Tilket 02 350|SBH 1H{FFSH |WFB 50 1
Scauth Welio Megd <flia Genatil §2 30015BH HFFSH |WFB 50 1
Scouth Wello iMeqd ells Tlja Fej 06 250{SBH HEFSH |WFB 500 1
Scouth Wells Mend ¢lla Felans 06 500[SBH [{FFSH  |wrFB 500 1
Scouth Welln M eqd gfla Gaonderuch 25015BH IHFFSH |WFB 50 H
Seouth W/ollo Mead ella Meadella J00)SBH HFFSH | WFB A3

-xauty



L_isg of Requested Schemes and Proposed Well Depth Estimuted by Geo-electrical Survey in Amhara Regional State

é g 3 . - Proposcd | Revised Note
- a = E o 5 depth  {Qly. of well
No Zone \Wareda Axea/Febele El Type B _g % z
& S8 7 {m)  |SBH|DBH
;\“.:\l?.{) Sout it Woello Megdella Feleroi+Ychik ech 1,000iDBH {IFFSH  |WFB 120 H
) Sout h Wollo Megd ella Dledere 05 200{SBH 1{FFSH |WFB 60 i
EfSout h Wollo Meqd ella Gase 05 S00|SBH 1]JFFSH |WFB 60 1
Hgouech Gondas Fanad Tiibi 250|SBH 1 NA
BHsoueh Gondar jbnal JQwalisa 1 HDIDBH 1iC WFB 140 t
‘Sou®h Gondar thnal Wark rmender achr aba Jale 250584 i NA
sou 'h (Gondas thpat Wesnbex Ayhavakwha 250{SHH 1 NA
Sou th Gondur Libo Eemkem Berengna Lentduy 150|58H 1\FFSH  |wFB” s0f &
Sou 1k Gondas Libo Kemkem Lanzi J0015BH ~1!FFSH |WFB" 8@ i
Sou th Giomdar  |Liba Kemkem Birwuha Ferler 150|SBH 1|FFSH  |WFB" g i
Son th Gendar Libo Kemkem MNashora Perler 200|SBH 1|FFSH  |WFB” 80 1
Sou th Gondar Libc Kemkem Ashker Terara $50|SBH 2iC WFB* B 2
Sow th Gonday Libo Kemkem Kurmak Atepe cha 250|SBH ||FFSH |WFB" BG i
142Sowmth Gondar  |Libo Xemkern Alria agat Astaker J0{sBH {|FFSH |WFB" &0 1
143{Soumth Goadar Liho Kemkem Sholit Kaishollt 750§SBH 2IFFSH  |WFB" 8o 2
1441 Sovmih Gondar Libo Kemkern Ambo Asawssien JOUSBH 1}FFSH |[WFR" BG 1
145}Souath Gondar Libo Kemkemn Zelamim Janda 325|584 1}FFSH  [Wra® 80 1
146|Sovath Goadar Libo Kembkem Kalaymedhan jalem i, 750|DBH HC WrFB* 160 1
147\Saxsth Gaind & Libo Kemkem Archakello 015 1,925|DRE 11C WFR" 140 1
1481Sowsth Gond ar Libo Kemkem Tirusloea 015 1,000|DBH {JFFSH ]WFrB" 169 {
149{Sonith Gondar Lite Kemkem Kille 012 500|SBH 1IFESH  JWFB® W2
1508 Oreomilva Arturmia Furs| Bete ordegs Berhelay 1,200{DBH 1] WrB” 180 1
151 {0rsomiya Arturna Fursi Bkavakelio Betenrdega S60|SBH [ ‘WFB* il B
152|Oremiya Ariugma Fursi Kersaadlimutuly 1,000| DBH ije WFB* 180 1
15310r omiys Anvang Fussi ¥ara Kodema+Llale Gela 700ISBH 2|FFSH  JWFB" 3G 2
154|Or omiya Arturma Fursi Kodema Fugnu LS0GIDBH | ljC WFB” 180 I
{5510 omiya Artuxna Fursi Tretis Huda wella 50G{SBH 1FFSH  |WFB" 80 1
}56{01-om lya Artuzna Fursi Komo Rakesa Hades 662{SBH 2|FFSH  {WFB" 2 2
{57{0romiyn Bati Hdow Barigo, Hadaw 40a]584H 1{FF§H |WFB” 801 1
158i0romiya Bati Kupi O3 756158H 2|FFSH ~ {WFB” 0] 2
15910 zemiya Julle Tumuga Fugen Dembi 75018BH 2|1C WFE* 80l 2
1600 sromlya Julle Tumuga {erbi kille 840|SBH 2|FFSB  {WFB" 80 2

XUy



o1

CO-SAERAR B/DAR

o1y

05 04:23 FAX 251 08 202040

i7/03

e e e epes M e e demaRras RERAS

L 2t LI T TP

asiavan

Arsem L) AU ERSL GRS DL YO W] AUTHRHTER Kegional State

1 = "
| g S1E. 132 Fr:pﬁ?:d QIR c:fg:izr Note
Ne Zone Woredn ArcafKebele -g_ Type a B :% -g L= ¥
e 58| ¢ (m)  |sBH{pBN
Oromiya Julle Tumugs Gerhi kitle 93IMS8H " 2|FFSH Wrg~ 70 1
Oromiya Julic'i‘umuga Merewa Haders LI1GHDBH 1iC WFB*~ 160 1
Qromiys Julle Tumuga (udz Chelle 1,300| DBH i{FFSH Wrp» 160 1
Oromiya Juile Tumuga Balch] Tikure 45(HSBH HFFSH |"wrp* 80 1
Oromiyz Julle Tumuga Dula Chereks 640{ SBH 2|FFSH Iwrp* D erd N.A
Comiya Jutle Tumvga Arba wayy 980] DBH iC “WEB” 160 1
- 110,0441 588 156
DBH 44
Tolal 200 1601 4o 700

Note:

WFB: Stands (or Weathered and Fractured Basall
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SD: Stands for thick soil deposit
FFSH: Stends for Found Feasible by its Surface Hydrogeological conditions
C: Stands for Conducted; Geophysical Survey is conducted in the areas indicated
NF: Siands for Not Feasible

NA: Slands for Not Accessible

Completed means water supply schemes are constructed in the areas in the past two years
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Results of Water Quality Survey
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Laboratory Water Quality Analysis (Amhara Regional State)

Chemicals for Health Significance

Substance and parameters that may give rise to complaints from consumers

Zone Woreda Wa‘.cer Ba Cd Cr Cu Mn Pb CN F No3 Zn Al Fe H2S TDS [ Hardness Cl So4 Na pH
Point mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L mg/L | mg/L | mg/L —
1 N. Shewa Angolelan DW-72 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.002 | 0.28 13 <0.1 <0.1 <0.1 Nil 412 204 3 7 12 7.86
2 N. Shawa | Minjarshenora| BH-10 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.001 1.08 | 10.08 0.2 <0.1 <0.1 Nil 567 158 10 12 62 7.68
3 N. Wollo Gidan DW-22 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.001 0.07 | 42.09 | <01 <0.1 <0.1 Nil 218 78 20 8 1.5 6.64
4 N. Wollo Gubalafto DW-32 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.002 | 0.24 28.8 0.2 <0.1 <0.1 Nil 830 432 10 3 24 7.69
5 N. Wollo Habru DW-38 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.001 0.23 | 11.96 | <01 <0.1 <0.1 0.32 453 217 7 10 14 1.72
6 Oromyia Bati DW-57 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.001 0.62 | 46.52 | <01 <0.1 <0.1 Nil 1695 720 112 195 103 7.58
7 Oromyia Chefa Dewa | DW-60 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.002 | 045 3.1 <0.1 <0.1 <0.1 Nil 495 217 11 13 32 7.22
8 Oromyia | Julle Tumuga | DW-63 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.006 | 0.79 [ 20.82 | <0.1 <0.1 <0.1 0.32 | 1466 390 138 44 126 7.36
9 | S. Gonnder Ibnat DW-16 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.002 | 0.22 | 50.95 | <0.1 <0.1 <0.1 Nil 596 259 13 14 27 7.23
10 | S. Gonnder | Libo Kemkem | DW-10 <0.1 <0.1 <01 <0.1 0.6 <0.1 0.004 0.44 24.62 0.2 <0.1 Nil 859 419 28 13 32 7.23
11 | S. Gonnder Simada CS-2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.001 0.33 | 23.04 | <01 <0.1 <0.1 Nil 258 95 8 7 15 7.32
12 S. Wollo Jama DW-53 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.001 0.41 5.32 <0.1 <0.1 <0.1 Nil 345 133 10 6 18 7.88
13 S. Wollo Mekdella DW-52 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.007 | 0.17 [ 177.2 | <0.1 <0.1 <0.1 Nil 1097 292 114 46 86 7.61
14 S. Wollo Kelela Cs-9 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.001 0.28 | 19.94 1.2 <0.1 <0.1 Nil 438 200 1 - 15 1.67
15 S. Wollo Wegdie DW-42 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.002 | 0.35 [ 14.18 | <0.1 <0.1 <0.1 Nil 266 117 3 4 9 7.43
16 S. Wollo Werebaba DW-40 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.003 | 0.21 93.03 | <0.1 <0.1 <0.1 Nil 665 283 53 19 16 7.02
17 Waghimra Dahina DW-25 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.005 | 0.29 [ 20.38 0.2 <0.1 <0.1 Nil 605 283 12 10 20 1.27
18 | Waghimra Sekota DW-26 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.003 | 042 [ 33.23 0.9 <0.1 <0.1 Nil 714 360 10 15 18 1.71
(Ethiopian Stmrds) 1.8 0.003 0.01 5 0.8 0.02 0.07 3 50 6 0.4 0.4 0.07 1776 392 533 483 358
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Results of In-Situ Water Quality Analysis (Amhara Regional State)

Basic Information

In-situ Water Quality Analysis

_E g>’n ;;(l)lpg:;?h Q'It{;\:fszi“ Specific Location (UTM) In-situ Analysus Elevation
No Zone Woreda Area/Kebele g =} Water Point Topography |  Geology Remarks
E sorl pBH|  Bast Northi Temp - Cond. Fe F T.Coliform '
8 (m) asting orthing (deg. €) (g/‘;f:)’ (mg/l) (mg/l) | (colonies) | (M-AmsD
1 1|North Wollo |Gidan Tetergh (03) FFSH 'WFB 60 1 535787 1337719 CS3 11 7.7 200 Nil Nil 18 3481 |Depression | W.Basalt We found only one water point
2 1|North Wollo |Gidan Tingit FFSH |WFB 60 1 No water point to be sampled
3 1|North Wollo |Gidan Kebero Meda oll FFSH 'WFB 130 1) 538386 1317126 DBH 22 12 6.4 200 Nil Nil 15 3464 | Plain Alluvium We found only one water point Labo Test
4 1|North Wollo |Gubalftu Shelle mender 09 564518 1306607 BH 5 15 7.3 640 Nil Nil Nil 1908 | Plain Alluvium We found only one water point
5 1|North Wollo |Gubalftu Lengisa 010-Gdla mech 561050 1304451 DBH 32 20 7.5 780 Nil Nil Nil 1897 | Plain Alluvium We found only one water point Labo Test
6 1| North Wollo |Gubalftu Adembulbulo 010 560533 1304112 DBH 33 22 74 820 Nil Nil Nil 1907 | Flood Plain |Alluvium We found only one water point
7 1|North Wollo |Habru Agamsa 027 © WEFB" 150 1 No water point to be sampled
8 1|North Wollo |Habru Haro 027 © WEFB" 150 1| 587514 1304887 1508 |Plain Basalt No water point to be sampled
9| 1|North Wollo |Habru Sekela 015 C WFB* 80 1 571857 1281117 DBH 38 19 7.5 420 Nil Nil 1 1621 |Plain Basalt - Labo Test
9 1 ditto ditto ditto 546678 1323938 DBH 24 12 7 420 Nil Nil 57 3091 | Plain Basalt -
10 1|North Wollo |Habru Meja adea 07 © WEFB" 150 1| 595418 1293893 | No water point only inventory work ins done 1318 | Dep Basalt No water point to be sampled
11 1|North Wollo |Habru Sirinka Gerado 04 C WFB* 80 1 564667 1300474 BH 6 20 7.5 880 Nil Nil 2 1881 | Plain Basalt -
1, 2 ditto ditto ditto 564088 1300864 DBH 36 20 7.3 680 Nil Nil 1 1878 | Plain Basalt -
12 1|North Wollo |Habru Jarota 07 © WEFB" 150 1 No water point to be sampled
13 1|North Wollo |Habru Darimu 07 C WEB* 150 1) 574155 1296040 CS5 19 7.3 660 Nil Nil 50 1629 | Depression |Basalt ‘We found only one water point
14| I |North Wollo |Habru Abiyot Fire 07 C WFB® 150 1 Area/kebele not found
15 1|North Wollo |Habru Aware 09 571107 1291925 DBH 37 18 73 800 Nil Nil 60 1658 | Plain Alluvium ‘We found only one water point
16 1 |North Wollo | Meket Deferghe 023 Area/Kebele not found
17| I |North Wollo |Habru Fakit 034 FFSH | WFB S0\ 1 Area/kebele not found
18| 1 |North Wollo |Meket Tajaabo 025 Area/kebele not found
19| I |North Wollo |Meket Enatguya 017 Area/kebele not found
20| I |North Wollo |Habru Kega Ber 029 FFSH |WFB" 80| 1 Area/kebele not found
21 1 |North Wollo |Habru Koso Mender FFSH |WFB" 90 1 Area/kebele not found
22| I |North Wollo |Meket Derek Wenz+Nacha Feres 031 Area/kebele not found
23 1 |North Wollo | Meket Keynitu+Birafaf 032 Area/kebele not found
24| I |North Wollo |Meket ‘Mekerecha+Zet Yibel 034 Area/kebele not found
25 1/South Wollow|Jama Begide+Ibayu 09 C WFB 150 1) 529637 1163850 DBH 56 17 7.7 500 Nil Nil 95 2612 Plain Alluvium We found only one water point
26|  1|South Wollow|Kelela Chellhele 03 C WFB 60 1 501781 1172476 Cs8 17 7.6 400 Nil Nil 50 2507|Gentle Slope|W. Basalt |-
26| 2|ditto ditto Sembe 498237 1171478 Cs9 16 7.4 240 Nil Nil 15 2555 |Flood Plain |Basalt Labo Test
27 1|South Wollow|Kelela Yimere 01 502735 1171251 DBH 48 18 73 400 Nil Nil >100 2457|Flood Plain |W. Basalt ‘We found only one water point
28| 1 |South Wollow|Jama Alley c WFB 60-70 2 Area/kebele not found
29|  1|South Wollow|Jama Laukubi & Tach kub 1 C WFB 145 1| 528793 1158220 DBH 54 17 7.6 350 Nil Nil 45 2607|Flood Plain |Alluvium |-
29| 2|ditto ditto 526768 1160466 DBH 55 16 7.4 370 Nil Nil 90 2591|Flood Plain |Alluvium |-
30 1|South Wollow|Jama Ejerti michael 012 @ WFB 70 3 No water point to be sampled
31 1/South Wollow|Jama Gerbo, Hodere 017 C WFB 150 1) 533335 1150883 DBH 53 16 8.3 320 Nil Nil 15 2661 | Gentle Plain |Basalt ‘We found only one water point  |Labo Test
32 1 |South Wollow |Jama Golelsha 017 FFSH \WFB 60 3 Area/kebele not found
33 1/South Wollow|Jama Libanos 019 FFSH ‘WFB 130 1) 524653 1138990 CS 15 12 73 260 Nil >100 2632|Flood Plain |Basalt ‘We found only one water point
34 1/South Wollow|Jama Gende Gulo 020 FFSH ‘WFB 60 3 527101 1142102 CS 16 15 7.9 220 Nil Nil 40 2594 Plain Alluvium ‘We found only one water Point
35 1|South Wollow| Worebabo Kelkesha 015 © SD 180 1 Area/kebele “In-accessible”
36 1|South Wollow| Worebabo Lhiftu 015 © SD 80 3 Area/ kebele “I ible”
37 1|South Wollow| Worebabo Gedida 014 FFSH |WFB 140 1 Area/kebele “In-accessible”
38 1|South Wollow| Worebabo Gubisa 05 FFSH ‘WFB 60 1 586744 1252660 DBH 40 18 6.9 580 Nil Nil >100 2719|Depression | W. Basalt ‘We found only one water point  |Labo Test
39 1|South Wollow| Worebabo Abo Gora 05 FFSH 'WFB 150 1) 584303 1257569 DBH 41 12 73 400 Nil Nil 7 2547 | Depression | W. Basalt ‘We found only one water point
40 1|South Wollow| Worebabo Korekon 05 FFSH |WFB 70 2 No water point to be sampled
41 1/South Gondar |Simada Agewoch 010 FFSH 'WFB 60 3 417364 1258873 CS1 16 7 300 Nil Nil >100 2491 Gentle Slope | Basalt ‘We found only one water point
42 1|South Gondar |Simada Genta © WFB 50 1 No water point to be sampled
43 1/South Gondar |Simada Mwerem 34 C WFB 60 3 434772 1243901 DBH 19 20 6.8 260 Nil Nil 10 2425|Flood Plain |Alluvium ‘We found only one water point
44 1 |South Gondar | Simada Goref 04 C WFB 60 1 Area/kebele not found
45 1South Gondar |Simada Menkelila FFSH 'WFB 60 2 417973 1244960 DBH 21 16 7.4 300 Nil Nil 2 2422 |Plain Alluvium ‘We found only one water point
46 1South Gondar |Simada Agamwuha 05 C WFB 50 2 422907 1254669 DBH 20 18 7.1 240 Nil Nil 0.5 2511/|Flood Plain |Alluvium ‘We found only one water point
47 1/South Gondar |Simada Chifchaf 06 FFSH 'WFB 60 2 425952 1275999 CS2 17 7.2 240 Nil Nil 10 2679 Depression | W. Basalt ‘We found only one water point |Labo Test




€SV

Results of In-Situ Water Quality Analysis (Amhara Regional State)

Basic Information In-situ Water Quality Analysis
£ Revised
Proposed evise . . . .
g g\n well depth Q'ty of well Specific Location (UTM) In-situ Analysus Elevation
No Zone Woreda Area/Kebele E s Water Point Topograpl Geology Remarks
£ o Temp Cond. Fe F T.Coliform
el . . 3 E
§ (m) SBH|DBH| Easting Northing (deg. ©) Ph (:J;C::- (me/l) (me/L) (colonies) (m.amsl)
48| 1|South Gondar |Ibnat Selamaya 409205 1339030 DBH 15 16 6.6 260 Nil Nil 14 2597 | Flood Plain |Basalt Area/kebele repeated
48| 2|ditto ditto 408558 1339132 DH2 16 7.1 360 Nil Nil 6 2624 Flood Plain |Basalt
South Gondar ‘Wegere Selamaya Area/kebele repeated

52|  1|South Gondar |Ibnat Awsheridi Jimnad 400710 1340339 DBH 18 19.1 7.1 480 Nil Nil 8 2253 | Plain Alluvium Area/kebele repeated

53 1|South Gondar |Ibnat Tinjut Ber FFSH |WFB 60 1 397002 1340492 DBH 4 9.6 6.6 260 Nil 9 2238 | Gentle Slope | Volcanic Area/kebele repeated

54 1|Oromiya Bati Garero 07 @ WEFB” 80 1 No water point Area / kebele “In- ible”
1

Oromiya Alshayu-+tkersu 609383 1245884 . i i 1498 | Depression | W. Basalt ‘We found only one water point | Labo Test

Selmani 014 608753 1234395 . i i 1585 |Depression | Alluvium ‘We found only one water point
59 1|North Shewa |Angolelanaa Sagirt| Ambel+Koso 552123 1032921 * 12 2914 | Gentle Slope | Alluvium ‘We found only one water point
| 60| 1 North Shewa | Angolelanaa Sagirt Werga | L readkebelenotfownd |
Angolelanaa Sagirt We found only one water point_|Labo Test
e B
| 63| 1INorth Shewa |Angolelanaa Sagirt Mongudo Cheke Zuya [C \WFB_ 60 1| | 543263 * 1 3 | 28197Pain  [Allwium | We found only one water point |
| 64| 1 |North Shewa |Angolelanaa Sagirt Lafiole aje Cheke \c_ wrB | 60| a[ [ | R vl o
65 1|North Shewa |Angolel Sagirt| Cheke Town * 5 2843 Plain
ditto i i 2849 | Plain

| 70] FiWaghimra | \Sehote - [SwmdimatKmaobosotz L b b velebebotiond
Waghimra | Sekota o ...
| 72| L\ Waghimra \Sehote | [GelaKsmindvuaieorf L L L b 0 0 b b b b e dveokebelevoifomd |
73 Dirinziba, Tasaskiw Area /kebele repeated
74 Nigunaleka 08 508088 1378586 . i i i 2191 | Gentle Slope | Alluvium ‘We found only one water pooint

‘Wellan and Chifte 503327 1390328 . i i 2163 | Gentle Slope | W. Basalt ‘We found only one water point
Testsergi, Abanachir 015 . i i 2134 | Depression |Sand Stone | Misplaced

Shimhar Tiku 010 493808 E i ‘We found only one water point
Chilkiw 010 mizrib . i i . ‘We found only one water point

Shimidirla Limat Chora Area/kebele not found
| 82| [ |Waghimra _Sekota ____|Dibaran 011 i Kebele not found
Area/kebele not found

kenubish 479493 1373839 . i i i ‘We found only one water point  |Labo Test
‘Welkementa The area is not identified
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Results of In-Situ Water Quality Analysis (Amhara Regional State)

No Zone Woreda

Basic Information

In-situ Water Quality Analysis

Area/Kebele

| 98] 1|North Shoa |Minjar Shenkora | Aroge Minjar

1011 1 Souih Wello' {Harbu - lfenia e Bl g0 B dveakebeleoiond

| 106] 1lSouth Wello [Kelela  [Kesa05  [FFSH|WFBM 10| | 1 574867 | 1293107 | DBH39 19 8 | 400 | Nl Nl | Nil__| 158 Flood Plain_Alluvium _|We found only one water point |

Geo-electrical surve)
Geology

Proposed | Revised . . . .
well depth Q'ty of well Specific Location (UTM) In-situ Analysus Elevation
Water Point Cond. Topograpl
ond.
. . Temp . Fe F T.Coliform
(m) SBH|DBH| Easting Northing (deg. C) Ph (micro- (mel) (mg/L) (colonies) (m.amsl)

Geology

Remarks

SD_| 2400 | 1 548220 | 98762 | BH10 | 18 | 76 s | Nl | = x| 1775[Plain__|Allwium _ We found only one water point

Labo Test

South Wello

Kore/Fincheftu 037

Depression

109 1|South Wello |Kelela Tika 034 FFSH |WFB 60| 3 520695 1177265 Cs11 16 74 400 Nil Nil 6 2557|Flood Plain | Alluvium We found only one water point
110 1/South Wello | Kelela Indoda 030 C WFB 60 1 497788 1167325 CS 10 13 7.8 400 Nil Nil 18 2450 | Gentle Slope | Basalt ‘We found only one water point
111 1|South Wello |Kelela Wede Getu 036 C WFB 120 1| 517479 1183030 DBH 49 16 7.5 540 Nil Nil 45 2574 |Flood Plain |Basalt -

‘We found only one water point

114 1/South Wello |Wegide Yagi 014 FFSH |WFB 60 1 463012 1156207 DBH 42 15 74 240 Nil Nil 40 2421 | Gentle Slope | Basalt ‘We found only one water point  |Labo Test
115 1/South Wello |Wegide Golele 09 FFSH |WFB 120 1| 467045 1158893 CS6 15 7.1 220 Nil Nil 20 2404 | Gentle Slope | W. Basalt ‘We found only one water point
116 1/South Wello |Wegide Kutiso 03 Abey C WFB 140 1| 472146 1165943 DBH 44 17 72 360 Nil Nil 30 2404 Flood Plain |Alluvium ‘We found only one water point
117|  1|South Wello |Wegide Bikili 04 C WFB 60| 3 469499 1163764 DBH 43 17 74 420 Nil Nil 60 2412|Flood Plain | Alluvium We found only one water point
118 1/South Wello |Wegide Ayele Anba Rufa 02,04 C WFB 60 2 473126 1166852 DBH 45 16 74 400 Nil Nil 50 2394 Depression | Alluvium ‘We found only one water point
119 1/South Wello |Wegide Haleltu 07 C WFB 60 1 469354 1162408 Ccs7 16 7.3 360 Nil Nil 25 2397 | Gentle Slope | Basalt ‘We found only one water point
1/South Wello  |Wegide Yeshum C 3 490952 1189460 2562 | Plain Alluvium ‘We found only one water point
|125] 1 |South Wello |Meqdella _|TijaFej05  |FFSH]| e e e kebekoioua |
uu”uuwmwwwwmwwwwm
Meqdella — -—- ____ L Aredkebelenotfound |
Labo Test

1|South Wollo |

Dedere 05

515954 1236052

2909

Plain

514984 1235882

2896 | Gentle Slope | Basalt

South Gondar | Libo Kemkem Berengna Lentdur

137 1/South Gondar |Libo Kemkem

Zanzi

360215 1334674

132/  1|South Gondar |Ibnat Tilbi 397889 1300900 DBH 2 18 6.5 260 Nil Nil Nil 2255|Gentle Slope|W. Basalt |-
132 2|ditto ditto 390414 1338275 DBH 3 9.5 7.6 460 0.5 Nil 5 2338 | Depressi Basalt -
133 1/South Gondar |Ibnat Kwalisa Area /kebele “I ible”
134 1|South Gondar |Ibnat ‘Work mender acbr aba Jale 395300 1342062 DBH 13 19 6.9 800 Nil Nil 4 2176 Dep W. Basalt |-
134|  2|ditto ditto 396208 1342473 DBH 14 20 6.7 620 Nil Nil 6 2140 | Gentle Slope | Basalt -
135/ 1|South Gondar |Ibnat ‘Wenber Ayhayakwha 393956 1346013 DBH 11 18 6.7 480 Nil Nil 7 2254 | Depressi W. Basalt |-
135|  2|ditto ditto 394103 1344058 DBH 12 20 7 500 Nil Nil 8 2223|Gentle Slope|W. Basalt |-

1 37| 2|ditto ditto

359717 1334644

|138] 1 |South Gondar |Libo Kemkem | Birwuha Ferfer  \ppsgwrps 0 al | ]

S e e e e

1824

>>




S-TSV

Results of In-Situ Water Quality Analysis (Amhara Regional State)

Basic Information In-situ Water Quality Analysis
_§ 5 \S;‘l’l";’:;?h QvRtye:fS:jen Specific Location (UTM) In-situ Analysus Elevation
No Zone Woreda Area/Kebele g =} Water Point Topography |  Geology Remarks

E sorl pBH|  Bast Northi Temp - Cond. Fe F T.Coliform '

8 (m) asting orthing (deg. ©) (;Z;f“)’ (mg/l) (mg/l) | (colonies) | (M-AmsD
140 1|South Gondar |Libo Kemkem Ashker Terara © WEFB” 80 2 No water point to be sampled
141 1|South Gondar |Libo Kemkem Kurmat Ategecha FFSH \WFB* 80 1 378571 1365258 DBH 6 18.9 6.7 680 Nil Nil 2 1849 | Depression | W. Basalt ‘We found only one water point  |Labo Test
142 1 |South Gondar | Libo Kemkem Atria agat Ashker FFSH |WFB" 80 1 Area/kebele not found
143 1|South Gondar |Libo Kemkem Sholit Kalsholit FFSH |WFB* 80 2 392025 1364977 DBH 5 |Only inventory 2053 |Plain Basalt No water point to be sampled
144 1|South Gondar |Libo Kemkem Ambo Asawegan FFSH |WFB* 80 1 No water point to be sampled
145 1/South Gondar |Libo Kemkem Zelamin Janda FFSH \WFB* 80 1 377937 1389451 DBH 10 20 7.1 820 Nil Nil 14 1847 | Flood Plain |W. Basalt ‘We found only one water point  |Labo Test
146 1|South Gondar |Libo Kemkem Kal dhanial C ‘WEFB* 160 1 367239 1376077 DBH 9 19 7 1040 Nil Nil 3 1899 | Plain Alluvium ‘We found only one water point
147 1 |South Gondar | Libo Kemkem Arobakello 015 Area/kebele not found
148 1|South Gondar |Libo Kemkem | Tirusina 015 594872 | 1196819 | DBH 60 16 7 500 Nil > 100 1572| Depression | Ig - Labo Test
148|  2|ditto ditto 594516 1196323 DBH 61 15 7.2 660 Nil Nil >100 1555 | Depression | Basalt -
149 1 |South Gondar | Libo Kemkem Kille 012 Area/kebele not found
150 1|Oromiya Artuma Fursi Bete ordega Berbelay Area /kebele misplaced
151 1|Oromiya Artuma Fursi Bkavakello Beteordega Area /kebele misplaced
152 1 |Oromiya Artuma Fursi Kersaadi+mutulu C WFB" 180 1 Area/kebele not found
153 1 |Oromiya Artuma Fursi Kara Kodema+Lale Gela FFSH |WFB" 80 2 Area/kebele not found
154 1 |Oromiya Artuma Fursi Kodema Fugnu C WEB” 180 1 Area/kebele not found
155 1|Oromiya Artuma Fursi Ireti FFSH \WFB* 80 1 609124 1138892 DBH 66 18 6.9 680 Nil Nil >100 1454 | Depression | Ig ‘We found only one water point
156 1|Oromiya Artuma Fursi Koro Rokesa Hader FFSH \WFB* 80 2 609168 1141065 DBH 68 17 7.2 680 Nil Nil >100 1396 | Depression | Alluvium ‘We found only one water point
157 1|Oromiya Bati Hdow Barigo, Hadow FFSH |WFB* 80 1 In bl No water point to be sampled
158 1|Oromiya Bati Kuni 03 FFSH |WFB* 80 2 610020 1242552 DBH 58 | The hand pump is d only inventory 1749 | Dep ‘W. Basalt | No water point to be sampled
159 1 Oromiya Julle Tumuga Fugan Dembi C WFB* 80 2 614764 1134300 DBH 64 18 7.1 1280 Nil Nil >100 1316 |Gentle Slope|W. Basalt |-
159  2|ditto ditto 615073 1135234 DBH 65 16 7.1 900 0.2 Nil >100 1302 | Gentle Slope|W. Basalt |-
160 1 Oromiya Julle Tumuga Gerbi kille FFSH |WFB* 80 2 609772 1133377 DBH 62 15 7 1300 Nil Nil 1 1410 | Depression | Basalt -
161 1|Oromiya Julle Tumuga Gerbi kille FFSH \WFB” 70 3 609803 1133356 DBH 63 15 7 1200 Nil Nil 20 1406 | Depression | Alluvium Area /kebele repeated Labo Test
162 1|Oromiya Julle Tumuga Merewa Hadere C ‘WEB* 160 1/ 607316 1139645 DBH 67 17 7.2 1400 Nil Nil >100 1426 | Gentle Slope | Alluvium ‘We found only one water point
163 1|Oromiya Julle Tumuga Guda Chelle FFSH |WFB* 160 1| 608052 1128470 BH 8 Only inventory 1376 | Depressi Alluvium No water point to be sampled
164| 1 Oromiya Julle Tumuga Balchi Tikure FFSH |WFB* 80 1 602121 1114466 DBH 70 19 7.1 2700 Nil Nil 5 1141 |Plain Alluvium |-
164|  2|ditto ditto 602930 1114645 DBH 71 20 7.1 2200 Nil Nil Nil 1178 | Plain Alluvium |-
165 1|Oromiya Julle Tumuga Dula Chereka FFSH \WFB* Areai/kebele “Ii ible”
166 1/Oromiya Julle Tumuga Arba wayu © ‘WEB" 160 1 Area/kebele “In-accessible”

S&t 130 34 96 90 83 83 83 83 83 16

Note:

'WFB: Stands for Weathered and Fractured Basalt

‘WFB*: Stands for Weathered and Fractured Basalt with thick soil cover

SD: Stands for thick soil deposit

FFSH: Stands for Found Feasible by its Surface Hydrogeological conditions

C: Stands for Conducted; Geophysical Survey is conducted in the areas indicated
NF: Stands for Not Feasible

NA: Stands for Not Accessible

Completed means water supply schemes are constructed in the areas in the past two years
Bold word: correction of miss-spelling and unseen erro

*: Duplicated location

The boreholes' depth of 164 wells was estimated and the remaining 36 boreholes' depth shall be estimated
by Amhara Water Resource Development Bureau up to January, 2005.




ETHIOPIAN GEOLOGICAL SURVEY
WATER LABORATORY

Y

CENTRAL

DATA CODING FOR TRACE CONSTITUENTS

GEOLOGICAL LABORATORY

Dep./Proj. Originator Geomatrix Approved by HEAD,CGL

Sample Type Water Source Area Date Submitted 20/12/04

Chemical Constituents in  ppm(mg/lit.) - - Date completed 24/01/05
Request No. 12685-2005PVT

FIELD No. Cond. CS-2| S.Wol DW-53| SWol.OW-52|  S.Wal CS-9] S.Wol. DW-42| 5.Wal.pwW-40| Wag. DW-25[Wag. DW-26
LAB. No. 12695] 12696 12697 12698 12699 12700 12701 12702
Barium (Ba) <0.1 - <0.1 <0.1] <01 <0.1 <0.1 <0.1 <0.1
Cadmium (Cd) <0.1 <0.1 <0.1 <0.1| <0.1 <0.1 <0.1 <0.1

Chromium (Cr) <0.1 <0.1 <0.1 <0.1 <0.1 <01 <0.1] . <0.1]
Copper (Cu) <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 <0.1
Zinc (Zn) <0.1 <0.1 <0.1 1.2 <0.1 ' <0.1 0.2 0.9
Manganses (Mn) <0.1{ <0.1 <0.1 <0.1 <0.1} <0.1 <0.1 <0.1
Aluminum (Al) <0.1 <0.1]. <0.1 <0.1] <0.1 .<0.1 <0.1 <0.1
Iron (Fe) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Lead (Ph) <0.1 <0.1 <0.1 <0.1 . <0.1 <0.1 <0.1 - <0.1
1Cyanide (CN) 0.0011 0.001 0.007 0.001 .0.002 0.003 0.005 0.003
Hydrogen Sulfide (H2S) Nil _Nil Nil Nill _ Nil Nil -~ Nil Nil
Total dissolved solids(TDS) 258 345 1097 438 266 665 605 714
Hardness ‘ 95.06 133.26 292.63]  200.73 117.84 283.87 283 61 360.85
, _ ‘ A nlie of B my

Analysed by Water Analysts Checked by - : //’:& e i_;':;\_‘_ﬁ_\
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ETHIOPIAN GEOLOGICAL SURVEY  CENTRAL GEOLOGICAL LABORATORY

WATER LABORATORY .
DATA CODING FOR MAJOR CONSTITUENTS

Originator Geomatrix Approved by Head, CGL

Dep./Proj.

Sample Type Water Source Area Date Submitted 20/12/04

ppm(mag/lit.)

Chemical Constituents in Date completed®/01/05
_ | ) Request No. 12685-2005PVT

FIELD No. Cond. CS-2[5.Wol. DW-53]S.Wol..DW-52] s wol. cs-6]s.wel, Dw-42] ‘Wol. DW-40| Wag. DW-25|Wag. OW-26

1LAB. No. 12695 12696 12697 12698 12699 12700 12701 -. 12702
Chioride{Cl) _ 8 10 114 1 3 53 12 10
Sulphate(S04) Il R 46 - 4 19 10 15
Fluoride(F) 0.33] 0.41 017 0.28 0.35 0.21 0.29 0.42
Nitrate(NO3) 23.04 532 177.2 "19.94 14.18 93.03 20.38 - 33.23
Sodium(Na) 15 18 86 15 o 16 20 18
pPH 7.32 7.88 7.61 7.67 7.43 7.02 7.27 7.71

Analysed by Water Analysts :
‘ . Checked by é '

Head, Water Laboratory/‘%-—;__ %: 545"-
mf‘?//% m | M -
N Y -

Tesfaye I_mhma (DrXq_qinfv

Heod. Central Ceological 7[_“3""
O

. Head, Central Geological Laboratory
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ETHIOPIAN GEOLOGICAL SURVEY

ll/.

CENTRAL GEOLOGICAL LABORATORY |

WATER LABORATORY
DATA CODING FOR TRACE CONSTITUENTS

O1d XTHLVHOHD

Dep./Proj. Originator Geomatrix Approved by HEAD,CGL
Sample Type -Water - Source Area Date Submitted 20/12/04
Chemical Constituents in  ppm(mg/lit.) Date completed  24/01/05

| Request No. 12685-2005PVT
FIELD No. N, Sh.DW-72}  N.Sh.BH-10] N. Wol DW-22| N.Wol, DW-32] N.WoLDW-38| . or.DW-57| . oOr. DW-60 OrDW-63|  Cond-DW-16]  Cond-DW-10
LAB. No. 12685 12686 - 12687 - 12688 12689 12690 12691 12692} 12693 12694
Barium (Ba) <0.1 <0.1 - <01} <0.1 <Q.1 <0.1 <0.1 <0:1 <0.1 <0.1
Cadmium (Cd) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1]. <0.1
Chromium (Cr) <0.1 <0.1 <0.1 <0.1]" <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Copper (Cu) <0.1 <0.1 <0.1 <0.1 <0.] <0.1 <0.1 <0.1 <01 <0.1
Zinc (Zn) <0.1 0.2 <0.1 0.4 <0.1 <0.1 <0.1 <0.1 <0.1 0.2
Manganses (Mn) <0.1 <0.1 <0.1 0.1 <0.1 <0.1] <0.1} <0.1 <0.1 0.6
Aluminum (Al) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Iron (Fe) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.1 <0.1 0.6
Lead (Pb) <0.1 <0.1 <0.1 -<0.1 <0.1 <0.1 <0.1 <0.1 <0.11 . <0.1
Cyanide (CN) 0.002 0.001]  0.001 0.002 0.001 0.001]  0.002] 0006 0002 0.004
Hydragen Sulfide (H2S) Nil Nil Nil Nil 032 Nl Nil 032 Nil Nil
Total dissolved solids¢(TDS) C 412 567 218 ‘830 453 1695 495 1466 596 850
Hardness 203.62| 158.28 78.46 432,64 217.94 720.86 21746 389.97 25891 418.93

. e Df Eth; “--? s . o .
Analysed by Water AssSts Ve \;@-?1-.\ Checked by _f@/_ :

[
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ETHIOPIAN GEOLOGICAL SURVEY  GENTRAL GEOLOGICAL LABORATORY :
WATER LABORATORY :
DATA CODING FOR MAJOR CONSTITUENTS

Dep./Proj. : Originator Geomatrix o B Approved by Head, CGL
Sample Type Water Source Area ' _ _ Date Submitted 20/12/04
‘Chemical Constituents in  ppm{mg/lit.) - : - Date completed<#/01/05

: : L : ' Request No. 12685-2005PVT
FIELD No. | n.sh.Dw-72] N.sh. BH-10] Nw.Dw-12] nwbw-a2| Nnwowas| or. DW-57| Or.DW-60|0r.DW-63 Gond. DW-16 | Gond DW-10
LAB. No. - 12685 12686 12687 12688 12689 12690 12691 12692 12693 12694
Chloride(Cl) 3 10 20 10 7 112 11 138 : 13 28
Sujphate(S04) 7 12 .8 3 10 - 195, 13 44| 14| 13
Fluoride(F) 0.28 1.08 0.07 0.24 0.23 062 045 0.79 0.22 0.44
Nitrate(NO3) 13.29 10.08 42.09 28.8 11.96 46.52 3.1 .20.82 50.95) 2462
Sadium(Na) 12 . 62y - 75 . 24 141 - 103| - 32 126 27¢ . 32
pH 7.86 7.68 6.64 7.69 772 7.58 722  7.36 7.23 7.23

' Analysed by Water Analysts

Checked by & ‘

Head, Central Geological Laboratory 7 ;. j

/“MJ)‘”I@

KTESE—— y F
'n.m! Central Geglogmﬂl Labﬂ q
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Selection of Project Target Communities
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List of Requested Schemes and Proposed Well Depth Estimated by Geo-electrical Survey in Amhara Regional State

é 8‘ g _ & Proposed Revifsed . Note
No Zone Woreda Area/Kebele % Type E % Qé % depth | Qty. of we
5 2l g 3
- o O (m) SBH| DBH
1|North Wollo Gidan Tetergh (03) 350|SBH 1|FFSH |WFB 60 1
2|North Wollo Gidan Tingit 405|SBH 1|FFSH |WFB 60 1
3[North Wollo Gidan Kebero Meda oll 1,225|DBH 1|FFSH WFB 130 1
4|North Wollo Gubalftu Shelle mender 09 1,050 DBH 1 Completed
5[North Wollo Gubalftu Lengisa 010-Gdla mech 1,125|{DBH 1 Completed
6|North Wollo Gubalftu Adembulbulo 010 985|DBH 1 Completed
7|North Wollo Habru Agamsa 027 1,090|DBH 1|1C WFB» 150 1
8|North Wollo Habru Haro 027 1,135|{DBH 1|C WFB* 150 1
9|North Wollo Habru Sekela 015 385|SBH 1|1C WFB» 80 1
10{North Wollo Habru Meja adea 07 1,450|DBH 1|1C WFB» 150 1
11{North Wollo Habru Sirinka Gerado 04 325|SBH 1|1C WFB» 80 1
12|North Wollo Habru Jarota 07 1,500 DBH 1|C WFB» 110 1
13|North Wollo Habru Darimu 07 1,350 DBH 1|C WFB” 150 1
14{North Wollo Habru Abiyot Fire 07 1,650 DBH 1|C WFB» 150 1
15|North Wollo Habru Aware 09 2,500|DBH 1|C WFB” 180 1
16{North Wollo Meket Deferghe 023 390(SBH 1 WFB 70 1
17[North Wollo Habru Fakit 034 310[SBH 1|[FFSH |WFB 80 1
18{North Wollo Meket Tajaabo 025 280|SBH 1|[FFSH |WFB 70 1
19{North Wollo Meket Enatguya 017 325|SBH 1|[FFSH |WFB 70 1
20[North Wollo Habru Kega Ber 029 415|SBH 1|[FFSH |WFB* 80 1
21|North Wollo Habru Koso Mender 295|SBH 1|[FFSH |WFB* 90 1
22 [North Wollo Meket Derek Wenz+Nacha Feres 031 375|SBH 1|C WFB 70
23 [North Wollo Meket KeynitutBirafaf 032 255|SBH 1|[FFSH |WFB 70
24[North Wollo Meket MekerechatZet Yibel 034 354|SBH 1|C WFB 70
25(South Wollow Jama Begide+Ibayu 09 1,500|DBH 1|C WFB 150 1
26(South Wollow Kelela Chellhele 03-Sembe 350|SBH 1|C WFB 60 1
27(South Wollow Kelela Yimere 01 250|SBH 1 NF
28[South Wollow Jama Alley 500|SBH 1|C WFB 70 2
29|South Wollow Jama Laukubi & Tach kub 1 1,000{DBH 1|C WFB 145 1
30[South Wollow Jama Ejerti michael 012 750|/SBH 2|C WFB 70 3
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List of Requested Schemes and Proposed Well Depth Estimated by Geo-electrical Survey in Amhara Regional State

é 8‘ g _ & Proposed Revifsed . Note
No Zone Woreda Area/Kebele % Type E % Qé % depth | Qty. of we

5 2 g 3

A~ o O (m) SBH| DBH
31|South Wollow Jama Gerbo, Hodere 017 1,050 DBH 1|C WFB 90 1
32[South Wollow Jama Golelsha 017 750|/SBH 2|FFSH |WFB 60 3
33|South Wollow Jama Libanos 019 1,550 DBH 1|FFSH WFB 130 1
34(South Wollow Jama Gende Gulo 020 750|/SBH 2|FFSH |WFB 60 3
35|South Wollow Worebabo Kelkesha 015 1,250 DBH 1|C SD 180 1
36(South Wollow Worebabo Lhiftu 015 750|SBH 2|C SD 80 3
37|South Wollow Worebabo Gedida 014 1,000{DBH 1|FFSH WFB 140 1
38[South Wollow Worebabo Gubisa 05 250|SBH 1|FFSH |WFB 60 1
39|South Wollow Worebabo Abo Gora 05 1,400 DBH 1|FFSH WFB 150 1
40|South Wollow Worebabo Korekon 05 500|SBH 2|FFSH |WFB 70 2
41|South Gondar Simada Agewoch 010 750|/SBH 1|[FFSH |WFB 60 3
42|South Gondar Simada Genta 250|SBH 1|C WFB 50 1
43|South Gondar Simada Mwerem 34 750|/SBH 1|C WFB 60 3
44|South Gondar Simada Goref 04 150|SBH 1|C WFB 60 1
45|South Gondar Simada Menkelila 500|SBH 1|[FFSH |WFB 60 2
46|South Gondar Simada Agamwuha 05 500|SBH 1|C WFB 50 2
47|South Gondar Simada Chifchaf 06 500|SBH 1|[FFSH |WFB 60 2
48|South Gondar Ibnat Selamaya 1,250|DBH 1 Completed
49|South Gondar Ibnat Wegere Selamaya 250|SBH 1 Completed
50[South Gondar Ibnat Checheho Jimnaderega 750|/SBH 2|C WFB 60 3
51[South Gondar Ibnat Minch Jimnaderega 250|SBH 1|C WFB 60 1
52[South Gondar Ibnat Awsheridi Jimnaderega 250|SBH 1|C WFB 60 1
53[South Gondar Ibnat Tinjut Ber 250|SBH 1|[FFSH |WFB 60 1
54[Oromiya Bati Garero 07 175|SBH 1|C WFB» 80 1
55[Oromiya Bati Alshayu-+kersu 500|SBH 1 NF
56[Oromiya Bati Tachignaw Lkgo 560|SBH 1|[FFSH |WFB* 80 1
57(Oromiya Bati Laygnaw Laygo, Kembere 600|SBH 2|FFSH |WFB* 80 2
58[Oromiya Bati Selmani 014 1,000|DBH 1|C WFB» 150 1
59|North Shewa Angolelanaa Sagirt Ambel+Koso 455|SBH 1|FFSH WFB 60 2
60|North Shewa Angolelanaa Sagirt Werga 353|SBH 1|FFSH WFB 60 1
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List of Requested Schemes and Proposed Well Depth Estimated by Geo-electrical Survey in Amhara Regional State

é 8‘ g _ & Proposed Revifsed . Note
No Zone Woreda Area/Kebele % Type E % Qé % depth | Qty. of we

5 2 g 3

A~ o O (m) SBH| DBH
61|North Shewa Angolelanaa Sagirt Seriti 285|SBH 1|C WFB 60 1
62|North Shewa Angolelanaa Sagirt Liche Seriti Totose 300|SBH 1|C WFB 60 1
63 [North Shewa Angolelanaa Sagirt Mongudo Cheke Zurya 325|SBH 1|1C WFB 60 1
64|North Shewa Angolelanaa Sagirt Laftole aje Cheke 295|SBH 1|C WFB 60 1
65|North Shewa Angolelanaa Sagirt Cheke Town 350|SBH 1 Completed
66|Waghimra Sekota Tsetsergi abanachiros 530[SBH 1 *
67|Waghimra Sekota Tsatsu Dire Tlku, Ugulo 600(SBH 2 *
68|Waghimra Sekota Bewshu 015 300|SBH 1|FFSH [WFB 60 1
69|Waghimra Sekota Chilkiwolo 010 300|SBH 1|FFSH [WFB 60 1
70|Waghimra Sekota Shimidir/Limat Kinatchora 012 350|SBH 1|[FFSH |WFB 60 1
71|Waghimra Sekota Dibaran 011 210|SBH 1 *
72|Waghimra Sekota Gela Kamiru Arquatia 011 700(SBH 2 *
73|Waghimra Sekota Dirinziba, Tasaskiw 750|SBH 2 *
74|Waghimra Sekota Nigunaleka 08 225|SBH 1|[FFSH |WFB 60 1
75|Waghimra Sekota Akjewshina 07 250|SBH 1 *
76(Waghimra Sekota Wellan and Chifte 150|/SBH 1|[FFSH |WFB 60 1
77|Waghimra Sekota Testsergi, Abanachir 015 530|SBH 2|FFSH |WFB 60 2
78| Waghimra Sekota Tsatsu, Dirc Tiku, Ugulo 600|SBH 2|FFSH |WFB 60 2
79(Waghimra Sekota Shimhar Tiku 010 250|SBH 1|[FFSH |WFB 60 1
80|Waghimra Sekota Chilkiw 010 mizrib 300|SBH 1|[FFSH |WFB 60 1
81|Waghimra Sekota Shimidirla Limat Chora 350|SBH 1|C WFB 60 1
82|Waghimra Sekota Dibaran 011 210|SBH 1|[FFSH |WFB 60 1
83|Waghimra Sekota Gelakamiru Arquatiya 700|SBH 2|C WFB 60 3
84|Waghimra Sekota Dirinziba Tsaskiw, Sikuna 750|/SBH 2|FFSH |WFB 60 3
85|Waghimra Sekota Nigas Aleka 08 225|SBH 1|[FFSH |WFB 60 1
86|Waghimra Sekota Akejewshina 07 250|SBH 1|[FFSH |WFB 60 1
87|Waghimra Dahana Welkementa+kenubish 100|SBH 1|C WFB 60 1
88|North Shoa Minjar Shenkora Chelle geberel 1,500|DBH 1|C SD 220 1
89|North Shoa Minjar Shenkora Chome Ager 500|SBH 1|C SD 80 2
90(North Shoa Minjar Shenkora Biruk Ager 2,000|DBH 1|C SD 240 1
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List of Requested Schemes and Proposed Well Depth Estimated by Geo-electrical Survey in Amhara Regional State

é 8‘ g _ & Proposed Revifsed . Note
No Zone Woreda Area/Kebele % Type E % Qé % depth | Qty. of we
5 2 g 3
A~ o O (m) SBH| DBH
91|North Shoa Minjar Shenkora Alemneh Dire 1,750|DBH 1|1C SD 180 1
92 [North Shoa Minjar Shenkora Kiticha 1,250|DBH 1|1C SD 250 1
93 [North Shoa Minjar Shenkora Golegolecha 875|SBH 2|C SD 80 3
94 [North Shoa Minjar Shenkora Wmaga 925|SBH 2|C SD 80 3
95[North Shoa Minjar Shenkora Kiki 625|SBH 2|C SD 80 2
96 (North Shoa Minjar Shenkora Jejebakola 375|SBH 1|C SD 80 1
97(North Shoa Minjar Shenkora Finanajo 575|SBH 2|C SD 80 2
98[North Shoa Minjar Shenkora Aroge Minjar 1,100|DBH 1|C SD 240 1
99 (North Shoa Minjar Shenkora Zewelde 675|SBH 2|C WFB» 55 2
100|North Shoa Tamaber Argaga 600|DBH 1|C WFB» 150 1
101 [South Wello Harbu Alimenta 750(SBH 2|C WEFB* 80 3
102]South Wello Harbu Aderanba 1,000{DBH 1|FFSH WFB* 160 1
103|South Wello Harbu Meja 1,000|DBH 1|FFSH |WFB" 150 1
104|South Wello Harbu Abunaye 1,000|DBH 1|[FFSH |WFB* 160 1
105]South Wello Harbu Wiensa 1,500{DBH 1|FFSH WFB* 120 1
106[South Wello Kelela Kersa 05 300(SBH 1|1C WFB 60 1
107[South Wello Kelela Weda Golwn 030 700(SBH 2|FFSH |WFB 60 2
108[South Wello Kelela Inchini 031 250(SBH 1|1C WFB 60 1
109|South Wello Kelela Tika 034 750|SBH 2|FFSH |(WFB 60 3
110{South Wello Kelela Indoda 030 400|SBH 1|1C WFB 60 1
111|South Wello Kelela Wede Getu 036 1,240|DBH 1|1C WFB 120 1
112{South Wello Kelela Kore/Fincheftu 037 500[SBH 1|[FFSH |WFB 60 1
113[South Wello Kelela GendeBorena 036 500[SBH 1|[FFSH |WFB 60 1
114|South Wello Wegide Yagi 014 300|SBH 1|FFSH |WFB 60 1
115|South Wello Wegide Golele 09 1,000|DBH 1|FFSH |[WFB 120 1
116|South Wello Wegide Kutiso 03 Abey 1,250|DBH 1|1C WFB 140 1
117|South Wello Wegide Bikili 04 800|SBH 2|C WFB 60 3
118]|South Wello Wegide Ayele Anba Rufa 02,04 700|SBH 2|C WFB 60 2
119]|South Wello Wegide Haleltu 07 400|SBH 1|C WFB 60 1
120]|South Wello Wegide Yeshum 750|/SBH 2|C WFB 60 3
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List of Requested Schemes and Proposed Well Depth Estimated by Geo-electrical Survey in Amhara Regional State

é 8‘ g _ & Proposed Revifsed . Note
No Zone Woreda Area/Kebele % Type E % Qé % depth | Qty. of we

5 2 g 3

A~ o O (m) SBH| DBH
121|South Wello Meqdella Ivelinta 02 300|SBH 1|FFSH |WFB 50 1
122|South Wello Meqdella Yebar 013 300|SBH 1|FFSH |WFB 50 1
123|South Wello Meqdella Tilket 02 350|SBH 1|FFSH |WFB 50 1
124|South Wello Meqdella Genatit 02 300|SBH 1|FFSH |WFB 50 1
125[South Wello Meqdella Tija Fej 06 250(SBH 1|FFSH [WFB 50 1
126|South Wello Meqdella Felana 06 500|SBH 1|FFSH |WFB 50 1
127|South Wello Meqdella Gonderoch 250|SBH 1|FFSH |WFB 50 1
128|South Wollo Meqdella Meqdella 300|SBH 1|FFSH |WFB 50 1
129]|South Wollo Meqdella Feterot+Y chikech 1,000|DBH 1|/FFSH |WFB 120 1
130|South Wollo Meqdella Dedere 05 200|SBH 1|FFSH |WFB 60 1
131|South Wollo Meqdella Gose 05 500|SBH 1|FFSH |WFB 60 1
132[South Gondar Ibnat Tilbi 250(SBH 1 NA
133|South Gondar Ibnat Kwalisa 1,000{DBH 1|C WFB 140 1
134[South Gondar Ibnat Work mender acbr aba Jale 250(SBH 1 NA
135]|South Gondar Ibnat Wenber Ayhayakwha 250|SBH 1 NA
136|South Gondar Libo Kemkem Berengna Lentdur 350|SBH 1|[FFSH |WFB» 80 1
137[South Gondar Libo Kemkem Zanzi 300(SBH 1|[FFSH |WFB* 80 1
138[South Gondar Libo Kemkem Birwuha Ferfer 150({SBH 1|[FFSH |WFB* 80 1
139(South Gondar Libo Kemkem Nashora Ferfer 200(SBH 1|[FFSH |WFB" 80 1
140{South Gondar Libo Kemkem Ashker Terara 550(SBH 2|C WEFB* 80 2
141|South Gondar Libo Kemkem Kurmat Ategecha 250|SBH 1|[FFSH |WFB* 80 1
142|South Gondar Libo Kemkem Atria agat Ashker 300|SBH 1|[FFSH |WFB* 80 1
143 [South Gondar Libo Kemkem Sholit Kalsholit 750(SBH 2|FFSH |WFB* 80 2
144|South Gondar Libo Kemkem Ambo Asawegan 300|SBH 1|[FFSH |WFB* 80 1
145[South Gondar Libo Kemkem Zelamin Janda 325(SBH 1|[FFSH |WFB* 80 1
146|South Gondar Libo Kemkem Kalaymedhanialem 1,750|DBH 1|C WFB» 160 1
147]South Gondar Libo Kemkem Arobakello 015 1,925(DBH 1|C WFB* 140 1
148]South Gondar Libo Kemkem Tirusina 015 1,000{DBH 1|FFSH WFB” 160 1
149(South Gondar Libo Kemkem Kille 012 500[SBH 1|[FFSH |WFB" 70 2
150|Oromiya Artuma Fursi Bete ordega Berbelay 1,200|DBH 1|C WFB» 180 1
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List of Requested Schemes and Proposed Well Depth Estimated by Geo-electrical Survey in Amhara Regional State

é 8‘ g _ & Proposed Revifsed . Note
No Zone Woreda Area/Kebele % Type E % Qé % depth | Qty. of we

5 2 g 3

A~ o O (m) SBH| DBH
151|Oromiya Artuma Fursi Bkavakello Beteordega 500|SBH 1|C WFB» 70 1
152]Oromiya Artuma Fursi Kersaadi+mutulu 1,000|DBH 1|1C WFB» 180 1
153|Oromiya Artuma Fursi Kara Kodema+Lale Gela 700|SBH 2|FFSH |WFB* 80 2
154|0Oromiya Artuma Fursi Kodema Fugnu 1,500|DBH 1|1C WFB» 180 1
155]Oromiya Artuma Fursi Ireti+Huda wello 500|SBH 1|FFSH |WFB* 80 1
156|Oromiya Artuma Fursi Koro Rokesa Hader 662|SBH 2|FFSH |WFB* 80 2
157|Oromiya Bati Hdow Barigo, Hadow 400|SBH 1|FFSH |WFB* 80 1
158|Oromiya Bati Kuni 03 750|/SBH 2|FFSH |WFB* 80 2
159]0Oromiya Julle Tumuga Fugan Dembi 750|/SBH 2|C WFB» 80 2
160|Oromiya Julle Tumuga Gerbi kille 840(SBH 2|FFSH |WFB* 80 2
161]|Oromiya Julle Tumuga Gerbi kille 930|SBH 2|FFSH |WFB* 70 3
162|Oromiya Julle Tumuga Merewa Hadere 1,100|DBH 1|C WFB» 160 1
163|Oromiya Julle Tumuga Guda Chelle 1,300|DBH 1|[FFSH |WFB* 160 1
164|Oromiya Julle Tumuga Balchi Tikure 450|SBH 1|[FFSH |WFB* 80 1
165|Oromiya Julle Tumuga Dula Chereka 640|SBH 2|FFSH |WFB* NA
166|Oromiya Julle Tumuga Arba wayu 980|DBH 1|C WFB» 160 1

110,044 |SBH 156
DBH 44
Total 200 160 40 200
Note:

WEFB: Stands for Weathered and Fractured Basalt
WEFBA”: Stands for Weathered and Fractured Basalt with thick soil cover

SD: Stands for thick soil deposit

FFSH: Stands for Found Feasible by its Surface Hydrogeological conditions
C: Stands for Conducted; Geophysical Survey is conducted in the areas indicated
NF: Stands for Not Feasible

NA: Stands for Not Accessible
Completed means water supply schemes are constructed in the areas in the past two years

Bold word: correction of miss-spelling and unseen error

s Du?licated location

:No proposed well
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Social Survey Results

(1)

Finalization of Applicant Kebeles (Administrative village)

An official request was made by Amhara National Regional State Government of Ethiopia
with a regional target to construct two hundred (200) rural water supply schemes situated
in a total of one hundred sixty six (166) Kebeles, which are defined as administrative
villages in Ethiopia, by mobilizing requested drilling rigs and machinery into construction
works. In consultation with Amhara National Regional Water Resources Development
Bureau (hereinafter refer to AWRDB), seven weredas (districts) are identified with those
woredas in which requested activities are duplicated with ones of UNICEF. Seven woredas
include Gidan, Meqdelle, Simada, Ibnat, Sekota, Dahana, and Tamber Woreda. In principle

it is agreed among donors and the international community not to have any duplication.

The above duplication is understood to have happened during the last two years at least
since the first request was made. Through the Basic Design Study (hereinafter referred to
as the Study), careful cross-check on the issue of duplication was made in order not to have
any duplication of the same water supply development at Kebele level. Apart from
duplication, immediately after the commencement of the Study, it was found that nine
Kebeles are identified with areas inaccessible by heavy trucks to be used for drilling and
construction purposes, since these areas can be reached only by a two to three-hour walk
on foot. Three Kebeles, where natural springs are to be used as the source of water supply,
are found to have areas inappropriate for the intended project due to a shortfall of water
flow from springs as per requirements, while a few Kebeles have already installed new
water supply schemes, and some Kebeles have been removed from request list by woreda
(district) offices. During the Study, it was agreed that those Kebeles which are removed

from the target list are to be replaced by other Kebeles located in the same Woredas.

As a result, it is finalized and confirmed through the Study by AWRDB that an intended
project is formulated to target about 92,000 population in a total of 145 Kebeles in which
AWRDB plans to construct shallow borehole schemes with hand pumps and deep-borehole

schemes with submersible pumps. The summary is presented in the Table 1.
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Through social survey, it is reported by Woreda officials that at least two Woredas have

been divided into sub-Woredas that are newly emerged.

Zone Woreda Remark

Listed in Amhara Water Result from Social

Bureau Survey

North Angolelanaa Sagirt Asagrid Division
Shewa Angolelanaa Teri Division
South Libo Kemkem Libo Kemkem Division
Gondar West Belesa Division
East Belesa Division

Table 1 Finalized Targets of the requested Project

Zone Woreda oI;hIl(nel‘tt:eGIre Population to be served

North Wello Gidan 3 1,925
Habru 12 12,305

Meket 3 995

Gubalfu*' - 0

Shoth Wello Jama 8 7,850
Kelela 9 4,640

Worebabo 6 5,150

Wedgide 7 5,200

Meqdella 11 3,950

Harbu 5 5,250

South Gondar Simada 7 3,400
Ibnat 5 2,500

Libo Kemkem 14 5,225

Oromiya Bati 6 3,050
Artuma Fursi 7 5,912

Julle Tumuga 7 6,350

North Shewa Angolelanaa Sagirt 6 2,010
Minjar Shenkora 12 12,150

Tamaber 1 600

Waghimra Sekota 15 5,490
Dahana 1 100

6 Zones 21 Woredas 145 94,102

Note:*1: Requested woreda of Gubalfu is officially removed from the
list, since it is confirmed that new water supply schemes have been
already constructed in the woreda.

2) Objectives of the Social Survey

A social survey was carried out, mainly with the two following objectives:
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1) To collect quantitative and related information of the current socio-economic situation

and the present status of water users in the all targeted villages; and,

i1) To make rapid assessment on social preparedness of applicant communities for their

self-management of an intended water supply scheme.

Period of Social Survey
25 October to 30 November 2004

Basic Methods of Social Survey

Interview method was employed to collect necessary information from the Representatives
of the respective 14 woreda offices, Chairpersons and women’s and youths’ representatives
of 145 Kebeles, focal groups of applicant communities, by using both close-ended and

open-ended questionnaires.

Main findings from Social Survey

1) Number of Kebeles (administrative villages) under the Social Survey

Social survey was undertaken in all the 145 Kebeles, while focal group meetings and
interviews of village representatives were carried out in 171 applicant local communities,
out of 200 communities, that submitted their respective applications for the construction of

a rural water supply to the Woreda offices concerned through the Kebele offices.

2) Present status of water supply

From interviews with 171 applicant local communities it is found that water supply
schemes were previously constructed in 39 percent of the local communities. Except for 13
schemes, community members expressed their views that those schemes were rarely in use.
Main reasons behind no use are comprised of (i) long distance since these schemes are said
to be located outside of their villages and (ii) poor quality of water causing outbreaks of
water borne diseases. It was confirmed that these schemes are located within the

geographical area of other hamlets/village than the applicant local communities.

3) Involvement in collective actions for village development activities
It is revealed that a Kebele school committee is organized in 74.8 percent of applicant

communities, a health committee is established in 65.5 percent of applicant communities,
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while an HIV/AIDS prevention committee is formed in only 8.2 percent of applicant
communities. In addition to these, 17 percent of the communities had experience in

organizing themselves into water committees at some time in the past.

In relation with the presence of their experiences in making any form of local contributions
towards development works, all the applicant local communities have experience in
contributions in a form of the provision of their labour forces, local materials and cash.
Despite this, seven Kebeles are identified with those which have no experience to mobilize
physical labour forces of community members into developmental works. Especially, 15 %
of local community members in kebeles in Angolelanaa Sagirt Woreda had previous
experience to contribute their physical labors. It is also found that the level of contribution
of physical labour is comparatively lower in Bati, Meket, Wegidu, Julle Tumuga, and
Meqdelle woreda respectively. Cash contributions accounted for 50 cents per household,
while the maximum total contributions from within a single local community in Gidan

reached Birr 50,000 to purchase an electric generator.

Out of the total population in targeted communities, 26 % had experience in cash
contributions towards village development works including construction of schools, rural
roads, or farmers’ training centers, and Kebeke offices as well as environmental
conservation activities such as terracing, soil conservation, rain water harvesting, and
afforestation. To sum up, it is found that all the interviewed applicant communities
expressed their preparedness to make their contributions towards construction of an
intended water supply scheme by providing a project with their labour forces, local

materials and/or cash.

A5.4-4



4) Existing water sources

Table 2 shows the existing water sources that are currently in use of local communities.

Table 2 Existing water source

Existing water Rainy Season Dry

source Season
River 42 % 43 %
Pond 12 % 6 %
Natural unprotected 34 % 35 %
spring
Spring locally protected 5 % 8 %
Shallow well 1 % 2 %
Hand pump 5 % 5%
Others 1 % 1 %

In relation with water quality of the said existing water sources, self-assessment was made
through interview survey resulting in Table 3. To sum up, more than about 75 % of
interviewed community members are dissatisfied with the water quality of existing water

sources used both in rainy and dry seasons.

Table 3 Water Quality from Existing Water Source

Self-assessment Rainy Season Dry Season
Good quality 15.8 % 13.5 %
Tolerable quality 7.6 % 11.1 %
Poor quality 76.6 % 75.4 %

With regards to an average consumption of water per household per day, it is revealed that
around 40 liter per day per household is the mean of water consumption in the interviewed
communities. Regarding a degree of awareness on relationships between water quality and
diseases, it is revealed that only 54 percent of interviewed males and 37 % females are
aware of its cause-effect relationship. On the contrary there are people who do not

recognize relationships between water quality and water borne diseases.

In relation with role delineation among gender, the member of the family who usually
fetches water in all interviewed communities is found to be an adult woman. Following
adult woman, a female child is found to be responsible for fetching water, and in all

interviewed communities adult males only fetch water when their wives are sick or
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pregnant.

5) Willingness to pay water fees

It is revealed that all the interviewed community leaders expressed, in principle, their
preparedness to make a payment of water fees (See Table 4). In 14 woredas (districts),
12.8 % of Kebeles are found to have had experience to adopt a fixed-rate water charge
system, while a consumption-proportional rate system is not popular in rural areas, except

for 6 cases found in 3 Woredas.

In the case of fixed rate systems, the most popular monthly rate is at around Birr 0.50 per
household. Considering possible application of consumption-proportional rate system in
the future, it is found that 63% of interviewed local community members expressed their
views that a rate with 5 cents per 20 litres is preferable. On the other hand, 14 % of
interviewed community members are found to be reluctant to make any payment of water
fees. In accordance with the intention survey, 6 cents per 20 litres shall be calculated as a

reasonable consumption-proportional rate.

Table 4 Assessment of opinions regarding Consumption-Proportional Rate per 20 liters

Wereda No fee I(\)I.l(l)%lber of \gtleg 0.25 Total

Gidan 0 35 0 0 35
Habru 0 107 0 0 107
Meket n.a. n.a. n.a. n.a. n.a
Jama 0 124 0 0 124
Kelela 15 65 57 0 137
Worebabo 0 70 0 0 70
Wedgide 42 75 12 0 129
Meqdella 4 81 82 0 167
Simada 0 48 12 0 60
Ibnat 28 91 2 0 121
Libo Kemkem 80 101 0 0 181
Bati 0 133 0 0 133
Artuma Fursi n.a. n.a. n.a. n.a. n.a
Julle Tumuga n.a. n.a. n.a. n.a. n.a
Angolelanaa Sagirt 0 9 0 0 9
Minjar Shenkora 85 161 185 91 522
Tamaber 0 30 0 0 30
Sekota 10 85 0 6 101
Dahana 15 0 0 0 15
Total 279 1215 350 97 1,941

Ratio (%) 14 63 I8 5 100
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In a combination of two survey results that (i) average daily consumption of water is at
around 20 liters per household, and (ii) 5 cents is the most preferable rate of water fee per
20 liters, it shall be further calculated that the total amount of water fees that could be
charged is around Birr 1.50 per household per month, which is a bit higher level than the

fixed rate prevailing in the 20 woredas, which is around Birr 0.50.

With regards to a degree of awareness on type of costs, it is indicated in Table 5 that a
majority of members are well aware of three basic types of costs, i.e., (i) operation cost; (ii)

maintenance cost; and (iii) replacement cost.

Table 5 Degree of Awareness on Types of Costs

Type of Costs Aware Not aware
Male Female Male Female
Operation Cost 94 % 88 % 6 % 12 %
Maintenance 93 % 89 % 7 % 11 %
Cost
Replacement 89 % 84 % 11 % 16 %
Cost

6) Current capacity to pay water fees

In reference to the practices of two water charge systems, i.e., the fixed rate water charge
system and consumption-proportional rate water charge system, patterns of rates adopted
by the respective existing water committees, which are managerial units of individual
water supply schemes organized by users, are presented in the Table 6 and Table 7

respectively.

Table 6 Rate adopted in the Fixed Rate Water Charge System

Monthl Number of Water Committees
y Fixed

Libo Tota
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Despite a fact that the size of the survey sample is too small, 50 % of present water
committees are found to adopt the fixed rate of Birr 0.50 per household per month. This

provides a basis for assessing current capacity of payment in the respective woredas.

Table 7 Rate adopted in the Consumption-Proportional Rate Water Charge System

Proportional Number of Water Committees
Rate per one

: Minja Total
Jerr1 Can (20 Habru Jama
liters) ( Shenkora
0.20 3 3
0.40 2 2
0.50 1 1
Total 2 1 3 6

In the case of the consumption-proportional rate water charge system, it is found that a rate
of 20 cents per 20 litres is commonly used in the interviewed existing water committees in

the three targeted Woredas.

The main expenditures of a water committee can be categorized into three items of
expenditures; namely, (i) operation cost; (ii)) maintenance cost; and (iii) replacement cost.
In the context of policy implementation on water supply in Ethiopia, full-cost recovery is,
in principle, to be applied for the case of urban water supply schemes, while partial
cost-recovery is addressed to rural water supply schemes in which the users’ community is
responsible for meeting at least operation and maintenance costs with an exemption of
replacement cost. In the case of shallow wells with hand pumps, the main items of
expenditure for operation cost are constituted by personal expenditures for guards. It is
expressed by interviewed community members that around Birr 100 shall be a preferable

rate applied for a monthly salary of an operator.

However, modes of payment are found to vary from locality to locality due to the financial
capacity of the individual water committee. It is observed that salary for a guard can be
paid in a combination of cash and kind. In some cases the local community provides a
guard with a farm plot under the recognition of a Peasant Association (i.e., Kebele) by
which the guard can earn from agricultural production. Another item included in operation

cost is stationary cost for administrative works of the water committee. With regards to
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maintenance cost, no reliable data is available. In reference to the Regional Guideline for
Management of Rural Water Supply Schemes in Oromia, which is one of the regional
states neighboring Amhara National Regional State, it is suggested that 3 percent (%) of
investment cost shall be reserved annually to meet a variety of maintenance costs to be
required for spare-part procurement, repair of pumps and other equipment and the like.
With regards to replacement reserves for a hand pump, it shall be suggested that Birr 750
shall be accumulated annually by a water committee when the price of a hand pump is
estimated on an average at Birr 6,000 for a service period of eight (8) years. This implies

that the monthly replacement reserve for the hand pump is calculated at Birr 62.5.

As mentioned earlier, however, a mandate to accumulate replacement reserve by rural
water supply schemes is exempted in accordance with the current policy guidelines in
Ethiopia in general, as well as in Amhara National Regional State in particular. As a
consequence, each water committee is expected to hold expenditures within an amount
ranging from Birrl5 to Birr 120 monthly. In other words, individual user households, who
form a water committee, are expected to make a payment at a rate ranging from Birr 0.2 to
Birr 1.7 in the case of a fixed rate water charge system, the amount depends upon patterns
of local arrangements to cover the salary of a guard. This amount is eventually found to be

similar with the present rates of water fees practiced in existing water committees.

7) Intention for organizing a Water Committee

Table 8 Intention to organize a Water Committee

Intention to Willingness to Organize Willingness to Participate as
organize Water Committee an Executive Member
themselves into Male Female Male Female
Water Committee 99 % 98 % 92 % 80 %

In accordance with regional guidelines, users of each water supply scheme are requested to
form a water committee, which can be defined as a managerial unit of a scheme
responsible for ensuring its effective, efficient and sustainable management. Within the
water committee, an executive committee is to be established through democratic election
for administration of daily operation and management activities. The executive committee
consists of seven members including a chairperson, vice-chairperson, secretary, treasurer,
cashier, storekeeper and internal auditor. Although the executive members take day to day

responsibility for operation and management of the scheme, the members are advised to
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(6)

work on a voluntary basis without any salary or remuneration. Under such working
conditions, interviewed local community leaders expressed their willingness to organize
themselves into a water committee and to actively participate in activities to be undertaken

by the executive committee (See Table 8).

8) Physical aspects of preparedness

As stated in Table 9, applicant local communities can be categorized into four groups in
terms of three aspects of physical conditions; namely, (i) accessibility by heavy truck to an
intended site; (ii) readiness of land allocation for an intended water supply scheme; and,

(ii1) geographical distance between centre of hamlets and location of proposed site.

Table 9 Categorization of Applicant Communities by Physical Preparedness

Items Ratio in %

(1) Full accessibility 52 %

(2) Insufficient readiness of land allocation with a distance of
. 29 %

around 20 minutes walk

(3) Necessity of construction of an access road with a length of a 20 11 %
to 40 minute walk 0
(4) Necessity of construction of an access road with a length of R
0

more than a 40 minute walk

In consideration of the above, it is advised to formulate an implementation plan.

Expected outcome from implementation of an intended Project
Expected outcomes to be obtained from the implementation of this intended project are
presented in Table 10 using an indicator of water coverage rate in comparative views on

situations without and with project intervention.

In use of statistical data obtained from the Water Supply and Sanitation Master Plan
formulated by the Ministry of Water Resources, this intended project can contribute
towards a 2.58 % increase in water coverage rate in 20 woredas at the year of 2009 when
construction works shall be completed. In other words, this improvement is equivalent to

an increase in water coverage rate of an entire Amhara region at a ratio of 0.56%.

Within the time frame of the planning period, in addition to the improvement estimated as
above, it is expected that a further 157,000 population shall have access to potable water

for the subsequent period from 2009 of 2014 in a case where drilling rigs to be provided

A5.4-10



through the project can continue drilling at the same pace of annual drilling. In such case,

the implementation of the intended project can contribute towards an increase in water

coverage for the 20 woredas at a rate of 6.11 percent as well as 1.23 percent for the entire

region. These expected outcomes are presented in Table 10.

Table 10 Expected Outcomes

Population
) i served to be C‘overage to be
Population Population served . Coverage increased by
increased by the| X
. the Project
Zone Wor eda project
) " *4 ) W/0-P w-P “ ” W/0-P w-P (points)
2004 2009 2014 2004 2009/2014| 2009* 2014 2009 2014 ] 2000 2009 2014 2009 | 2014 | 2009 | 2014
a b c d e=d f=e+h g=eti h i j=d/a k=e/b I=e/c | m=f/b | n=g/c | o=m—k| p=n-I
North Wollo {Gidan 163.699 185.844] 210984] 46,982 46.982] 48,907 1.925] 28.7% 25.3% 26.3%) 1.04]
Habru 212,183| 240886 273473| 48,654 48654] 60,959 12.305] 22.9% 20.2% 25.31% 511
Meket 236,790| 268822| 305.188| 53,396 53.396] 54,391 sﬁ‘ 22.6% 19.9% 20.23% 0.37
Gubalfu*1 0.00
South Wollo |[Jama 127,931 145,237 164,884]  29,590| 29,590] 37,440 7.850] 23.1% 20.4% 25.78% 5.40
Kelele 144,063 163,551 185,676] 22,546 22,546]  27.186 4,640| 15.7% 13.8% 16.62%| 2.84
Worebabu 113,003] 128290| 145.644) 30.872 30.872] 36,022 5,150] 27.3%) 24.1% 28.08% 4.01
Wegide 131,618 149,423 169.636] 27,508 27,508] 32,708 5.200| 20.9% 18.4% 21.89% 348
Meaddle 148,417 168494| 191,288 17.988] 17.988] 21,938 3.950] 12.1% 10.7% 13.02%) 234
Harbu 232534) 263,990 _ 299.702] 59,343 59.343| 64593 5,250 25.5% 22.5% 24.47% 1.99
South Gondar |Simada 260,152] _ 295,345]  335.298] 49,143 49.143] 52,543 3.400| 18.9% 16.6% 17.79%) 1.15
Ibnet 244445 277513| 315054) 45,027, 45027] 47,527 2,500 18.4% 16.2% 17.13%) 0.90
Libo Kemkem 196,813 223437] 253663] 39,363 39.363| 44,588 5,225 20.0% 17.6% 19.96%| 234
Oromiya [Bati 136,626 155108/ 176,091 23,049 23049] 26,099 3,050] 16.9% 14.9% 16.83%| 1.97
Artuma Furisi 112,215  127.395 144,629|  16.148 16.148] 22,060 5,912 14.4% 12.7% 17.32%] 464
Jelle Tumga 93,748 106430 _ 120.827 19,968, 19.968] 26.318 6,350 21.3% 18.8% 24.73%] 597
North Shewa 225?"[9 lanna 90907 103205 117,166)  14991] 14,991 17,001 2,010 16.5% 14.5% 16.47% 1.95
Miniar 136.342| 154,786 175,725  29.613 29.613] 41,763 12.150 21.7% 19.1% 26.98% 7.85
Tamaber 101,154 114,838 130,373 17,358 17,358] _17.958| 600| 17.2;',6| 15.1% 15.64%| 0.52
Waghimra [Sekota 174,752]  198,392] 225,230 13.211 13211 18,701 5.490) 7.6% 6.7% 9.43%| 277
Dahana 131,667] 149478 169609 28177 28177\ 28277 100 21.4% 18.9% 18.92%| 0.07
Targeted 21 words 3,189,059] 3,620,465 4,110,230) 632,926 632,926| 726,978 883926| 94,052 251,000 19.8% 17.5%| 15.4%| 20.08%| 21.51% 258) 6.1
Amharic*” 16,176,346 18,364.631] 20,848.940] 2.799.767] 2.799.767] 2.893.819] 3,050.767] 94.052] 251.000] 17.34) 15.2%| 13.4%) 15.76%| 14.63%] 0.56) 1.23

*2 Population(2004) from the Water Bureau, Amharic
*3 Estimation by the Water Bureau, Amharic; reviewed by the Team
*4 Population growth rate: 2.57%

=Year 2009 : Completion of planed 200 wells;

Year 2014: Target year of the Project

-Benefited population in year 2009: obtained by the hearing of this study

*1 In the three communities in the worked, existing water supply facilities were found available.

-For 3 years from 2007to 2009, wells are constructed with the procured rigs, increasing 94,000 of beneficiary.

*W-P: With project

*W/0-P: Without project

*From then for 6 years, two times as the beneficiary population (188,000) as the previous increment (94,000) will be increased.
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- PREFACE

The development of tailor made national water quality guideline is necessary. to
promote and protect the public health, prevent and control diseases as well as to
address the water quality concerns of the country. This guideline is developed on the
basis of latest publications of WHO Guidelines for Drinking Water Quality Volumes-
‘1, 2, 3 and Addendum of volume-1 and taking into consideration a variety of local

- factors such as geographical, socio-economic and cnvironmental conditions.

It is believed that this guideline is used as FEthiopian Drinking Water Quality
. Guideline encompassing recommendations for water quality requirement that will be
fit for human consumption and other domestic purposes as well as water quallty

' momtonng '

This guideline is dynamic and has to be improved and updated with new findings and
developments in the field, Thereforc, constructwe comments and suggestlons are
always welcome. -

Ethiopian Guideline B - ‘ . i . C 1
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1.0

2.0

3.0

- 31

3.2

3.3

SCOPE

| Th_is tailor made guideliile value, developed on the pﬁnciples of risk-benefit approach -

or acceptable risk, represents the concentration of the constituents that does not result -
in any significant risk to the health of the consumer over the Bth10p1an lifetime of
consumptmn

APPLICATION

7

* This guideline applles to microbiological, | physical, chemical, radiologicaiqﬂality of

drinking water. It is relevant to all domestic water uses such as diinking, food
preparation and persona} hyglene

_REQUIREMENTS |

* The basic quality requirements for drinking water are illustrated as follows: -

The drmkmg water shall be free from any diseases causmg pathogemc orgamsms and

concentration of toxic chemical compounds that have adverse effect on human hea{th

(as prescnbed in Tables 1,2 and 5)

. The drinking water shall be fairly clear (i.e., of low turbidity and color) and contain
- no- compounds that cause offensive taste and odor and free of substances and

organisms that cause corrosion or encrustatlon of water supply system as presented in
Table-3. : -

When the guideline values are exceeded, it should only be a signal to investigate and -
take remedial action. Short-term exposure, however, does not necessarily mean that
the water is unsuitable for consumption. The amount by which, and the period for

" which, the guideline value can be exceeded without affecting public health dcpends '

upon the speCIﬁc substance involved and its concentration.

A continuous effort- should be made to mamtam drinking water quality at the highest

_possible level. Although the guideline value recommends the quality of water

acceptable for consumption, it does not imply that the quality of drmkmg water
should be degraded to the recommended level

All desnable parameters and substanoes should be examined whenever a doubt arises.
When a new water supply source develops it has to be examined before any supply.

In order to keep the umformlty of measurement results umts of Imcroblologleal
quality, physical parameters, chemical constituents and radioactive substances shculd '
be the same as presented in Tables-1, 2,3,4 and 5. : '

Ethiopian Guideline . - C o o 2
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- Table-1 Bacteriological Quality

No. | Substance Guideline Remark
: Value (Gy) '
‘A | Treated Water Entering the Distribution System - -

1 E_coli or thermo folerant 0/100 ml Membrane filtration is recommended
- | Coliform bacteria o for low turbid water :

2 Total Coliform Bacteria 0/100 ml 93.0 % of samples examined

: ' ' throughout the year
B [ Treated Water In the Distribution System . _
1 | E.coli or thermo tolerant 0/100 ml Membrane filtration is recommended -
: Coliform bacteria ' : -| for low turbid water
2 Total Coliform Bacteria 0/100 ml 93.0 % of samples examined

throughout the year

Ethiopian Guideline
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Table-2 Chemicals of Health Significance

| - Guideline - _ '_
No. | Substance (Gy) (mg/}) Remark (Health Effect)
A Inorganic Constituents :
1 | Arsenic (.01 (P) High incidence of skin & possibly other cancers
2 -| Barium 1.8 Increase blood pressure & suspcct of
- cardiovascular diseases
3 | Boron 0.3 Long-term exposure leads to gastrointestinal
. irritation _
4 | Cadmijum (0.003 Kidney is the main target organ of toxicity
~ 5 | Chromium . 0.10 Carcinogenicity suspect of chromium (VI)
: compounds -
6 | Copper 5 Acute gastric irritation & liver cirrhosis From
' long-term exposyre
7 | Cyanide 0.07 Acnte toxicity is high. Bffects on thyroid &
. particularly the nervous system on long-term
gxposure occurred,
8 | Fluoride 3.0 At low conc. prevent dental carries. At hlgh
' comnc, increase risk of dental fluorisis, & much
- higher conc. leads to skeletal fluorisis, .
9 | Lead. 0.02 - Toxic to both the central & peripheral nervous
: : systems, including subencephalopathlc
: ) : nenrological effects, -
10 | Manganese 0.8 Neurotoxicity and other toxic effects -
11 | Mercury (total) 0.001 The kidney is the main target for inorganic Hg,
whereas methyl-mercury affects mamly the
: ' central nervous system.
12 | Nitrate (as NOy) 50 Causes methaemoglobinaemia in mfants and
o ' suspect of certain form of cancer risk
13 | Nitrite (as NOy) 6.0 » » »
.14 | Selenium 10,01 Long-term exposure cause toxic effect on nalls, :
- | hairs and hver :
B | Organic Constituents
Bl . | Aromatic (ug/l)
' hydrocarbons . :
1 | Benzene 10 Acute exposure at high cone, affects the central
E : : nervous system. At lower conc. it is toxic to
haematopoietic-system. Carcinogenic to humans
: : (Group-1)
2 | Benzo[a]pyrine 0.7 It causes cancer and induces tumors at the site of
: . administration.
| B2 | Chlorinated alkanes | ' »
1 1 | Carbon 2 Possibly carcinogenic to humans (Group-2B)
tetrachloride o : . _
2 | 1,2-dichloroethang | 30 Possibly carcinogenic to humans {Group-2B)
. B3 Chlorinated ethenes S "
1. | 1,1-Dichloroethene | 30 Potentially carcinogenic (Group-3)
2 | Trichloroethene 70(P) Potentially carcinogenic (Group-3)
3 | Tetrachloroethene 40 Paossibly carcinogenic to humans (Group-2B})

" Ethiopian Guideline
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Table-2 (Cont.)

Guideline
No. | Substance (Gx) (mg’l) Remark (Health Effect)
C Pesticides - -
- {rg/l) Remark (Health Effect)
1 |DDT 2 Possibly carcmogemc fo humans (Group-"
2B)
2 | Aldrine/Deldrine 0.03. ‘Potentially carcmogemc (Group 3)
3 | Chlordane 02 - Possibly carcinogenic to humans (Group-
- | 2B)
4 | Pentachlorophenols | 9 (P) Potentially carcinogenic to lab animals.
5 124D 30 | Passibly camnogemc to humans {Group-
: ' 2B)
D 'Dlsmfectant & Disinfectant By-products
D1 | Disinfectant (mg/l) Remark (Health Effect)
_ . -+ . For effective chlorination, free
1 Chlorine 5 residual chlorine 0.5 mg/! after 30 min -
~ of contact time & pH<8
_ - - _ « . Potentially carcinogenic (Group-3) -
D2 | Disinfectant By-- (ug/l) R :
: products '
D2.1 | Chlorophenol .
1 1246- 200 Possﬂ:lly carcinogenic to humans (Group-
Trichlorophenol ' 2B) .
D2.2 | trihalomethane
1 | Chloroform 200 Possubly carcinogenic to humans (Group-

* P - Provisional guideline value (see WHO, Vol-1, p178)
* Group - is the IARC classification (see WHO, Vol-1, p35)

* The sum of the ratio of the conc:entratlon of (NO; & NC)2 to its rcspcchve guideline valnes should not exceed 1

Ethiopian Guideline
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Table-3 Substances and Parameters that may Give Rise to Complamts from

Consumers
| " Guideline Value - '
No. 'Substance (GN) (mgﬂ) Remark (Adverse Effect)
A | Physical Pa:ameters
1 True Color 22 Unpleasing appearance
2 Odor Non-QObjectionable | Unappealing to drink
3 Test Non-Objectionable | Unappealing to'drink
4 Temperature Non-Objectionable | High temperature may enhance growth of micro
1 : ' : : : organisms & may increase test, odor, coior &
1 _ corrosion
5 | Turbidity - 7 | Stimulate after growth & cause objectionable
- appearance '
B | Inorganic Constituents L _
1 Aluminum 0.4 - Deposition of aluminum hydroxide flocks in pipes .
: & exacerbation of discoloration of water by iron
2 | Ammonia . 2. Objectionable odor
13 Chloride 533 Undesirable taste .
4 Copper 2 ‘Increase corrosion of GI & steel fittings, staining
: '{ laundry & sanitary ware and give rlse taste
. : problem,
5 Hardness 302% Based on 300 as Reference WHO recommendation
6 | Hydrogen 0.07 | Objectionable rotten egg qdour
Sulfide
7 Iron 04 Cause reddish-brown color, promote 1ron—bactcr1a
. : & stain laundry & plumbing fixtures
8 Manganese 0.13 Stain laundry & plumbing fixtures and give rise to
. : undesirable taste to beverages. Deposited as black
precipitate in pipes Certain micro orgenisms
concentrate to. give taste, odor,- & turhbidity |-
S problem,
‘9. | Dissclved - Low DQ encourage for anaerobic reaction &
Oxygen : formation of NO,, H,S giving rise to odor. it also
increase Fe(Il). -
10 | pH- 65-8.5 High pH Imparts faste & soapy feel, while low pH
cause corrosion. Preferably <8.0 for effective -
: disinfection - .
(11 | Sodivm 358 Undesirable taste .
[ 12 | Sulfate 483 | Causes noticeable 1aste & corrosion of pipes
13 | TDS 11776 ‘Undesirable taste '
14 | Zinc 6 | Imparts astringent taste & opalesccnt and develop
: a greasy ﬁlm on bmhng
B Dlsmfectants & Disinfectant by-products
_ ; Disiufectants' (ug/l) :
1 Chlorine 600 — 1000 Taste and odour problem

* There.is no as such any Guideline figure set by WHOQ. However the maximum rccomme,nded value
of 300 is taken for calculation.
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Table-4 Chenucals not of Health Slgmficance at Concentratlon Normally Found

. in Drinking Water
: Guideline
No. | Substance { Value (Gy) | Remark
1 Asbestos . - _ U
2 Silver : : 1 - U
3 Tin . - - U

U - Tt is unnecessary to recommend a health-based guldc]me value, because they are not hazardous fo -
human health at concentratlons normally found in drinking water.

Table-5 Radiqactive Constituents of Drinking Water

| No. | Substance - | Screening Remark -
' Value Co ~ (Health Effect)
(Bq/litre) ' - "

' : - S « Ia screening value
1 | Gross alpha activity ] 0.1 exceeded; more detail
_ . radionuclide analysis is
. } necessary. WHO & other
2 Gross beta activity Sl © countries’ is the same value.
Lo ' *  The main concern is Cancer

4.0 SAMPLING TECHN_IQUB

The detail procedure for preservation and handling of samples is pfesented.ih WHO,
Vol-3 chapter-4 and ISO Water- Sampling- Part 3: Reference No. 5667-3:1994(E).

41 General Requii-em'ent For Bacteriological Sampling

: Samplm g for bacteriolo gical examination should be carried ouit using sterile container
of glass or polyethylene Samples should be preserved under low temperature of 2 to
5 °C during storage and transport. The time between sampling and analysis should not
exceed 6 hours, and 24 hours is considered the absolute maximum. lf ice is not
‘available, the transport time must not exceed 2 hours

Ethiopian Guideline ) ) o o I ‘ T
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The bactenolog;tcal test should be acoompamed with turbidity and free rcmdual:
 chlorine and pH where chlorination is applied.  The minimum recommended
frequency of sampling and analysis.for on spot and piped distribution water supply
- schemes are given'in Table-6 and Table-’?-respectivcly.

 Table-6 Minimum Frequency of Samplmg and Analysis of On-spot Distribution

Water Schemes

Sources & | Minimum frequency of sampling & Analysis | -
Mode of supply" _ o ' Remarks

Bacteriological Physico-chemical '
HDW & shallow | Sanitary protection | Once initially, | The. SItuatmn rcqumng testing are
well with HP ~ | Bacteriological fest | thereafter as sithation | change  in environmental
. _ only if situation demands . conditions, outbreak of_ We'ltm: born

) demands : | diseases, or incrcase in Incidents
: . : of water born diseases

BH-with HP Once initially, | Once initially, | Ditto

thereafter as | thereafter as smlatlon

situation demands’ demands :
Protected spring | Once initially, | Periodically for | Ditto

: thereafter as | residual  chlorine if | - -

situation demands

walter is chlormated

BH= Borehole, HDW = Hand-dug-well, HP = Hand-pump

Table-7 Minimum Sample Numbers for Plped Drmkmg Water in the

Dlstrlbutlon System
Group Pop served No of Annual samples
1 <5000 2 ' ' o
2 5000-100,000 {(Pop/5000) x 6
3 >100,000 (Pop/ 10,000) + 120
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4.2.

General Requirement for 'Phy_sico-Chémical Sampling

In general samples for physico-chemical analysis are recommended to be stored in a
clean glass or polyethylene bottles at a low temperature in the dark (see Table-8). It is
essential that the container should not be a cause of contamination and absorb or
adsorb the constltuents to be determined.

Table-8 Allocation of Physico-chemical Parameters (of mterest) to the Type of

' Preservatlon
No. | Preservation " | Suitable for- | Not Suitable for Remarks
by - i
1 Acidification | Alkali metals Cyanide : )
to pH<2 Aluminum Sulfides Don’t use sulfuric acid for
: . _ : : Calcium and lead.
Ammonia Carbonates, bicarbonates, | '
' | Co2 .
Arsenic Nitrites Don’t use hydrochloric
' _ac:d for silver, lead and
mercury.
Alkali earth metal
Nitrate Don’t use nitric acid for
: tin.
Total hardness -
Phosphorus, total

Heavy metal

2 Cooling 10 2°C

Alkalinity
Ammania
Conductivity -
Nitrate

Nitrite

Odour _ .
Orthophosphates -
| Sulfates

Total residue

to 5°C

Every newly developed source has to be tested for full physmo-chemlcal analysis
before any service. Then after, the sampling for piped system should be carried out in
such a way that one sample should be taken every two years for ground Water sources

. such as borehole, shallow tube-well and spring.

Surface water intended for water supply source - sh.ould be sampled at Ieast 6 times per

year per site to detect the maximum and minimum concentration of interest. Then

after two full physmo -chemical analyses per year is recommended.

In all water sources when situation demands testmg should be done for 1mporta11t

~ parameters. These specm] situations are change in environmental condition, outbreak

of watcr born diseases or increase of water born dlseases
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43  Identification and Records

" The source o.f the sample and the conditions under which it was collected should be
-recorded and attached to the bottle immediately after filling. At least the following -
- information should be included with the sample (See Figure-1).

Fig_ure-l _Sxiggested Form to Accompany Water Samples _

Water-quality monttoring program

SAMPLING DATA

Region L . :
Zone
‘| Wereda
Town/Village
Sampling site.
Source -]
Nature of sample (Treated or non-treated)
| Residual chlorine ' '

.1 Date of sampling
Time of sampling -
Sampled by (Organization)

el || o] ro =) ’

i £ =1
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5.0 TESTING METHODS

" The following test methods are selected mainly form ISO (Internaticnal Organization

_ for Standardization), based on WHO recommendation, to serve as reference test

methods, in which every water quality laboratory in the country should develop

towards it (see Table-9 to Table-13). International Organization for Standardization
(IS0} is 2 worldwide federation of national staridards bodies (ISO member bodies).

. Table-9 Bacteriological Quality of Drinking_Water

1 | SUBSTANCE

REFERENCE

TEST METHOD

1 E_'.coh' or thermo
tolerant Coliform
bacteria o

ISO  9308-1:1990
or

Determination & enumeration of coliform’

orgenisms,  thermo-tolerant  coliform
organisms and presumptive eschercia coli —
Part 1: Membrane filtration method

1SO 9308-2:1990

Determination & enumeration of coliforin
organisms,  thermo-tolerant coliform |.

organisms and presumptive eschercia coli — |

Part 2: Multiple Tibe (MPN) method -

2 | Total = Coliform
bacteria

ISO 9308-1:1990
or

Determination & enumeration of coliform
organisms,  thermo-tolerant:  coliform

-organisms and presumptive eschercia coli —

Part 1: Membrane filtration method

ISO 9308-2:19%0

Determination & enumeration of coliform -
_organisms,  thermo-tolerant  coliform

organisms and presumptive eschercia coli —
Part 2: Multiple Tube (MPN) method

* Membrane filtration is recommended for low turbidity water

Ethiopian Guideline
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_.Table;lﬂ Substances and Parameters that May-Givé Rise to Complaints from .

~ Consumers
! SUBSTANCE | REFERENCE TEST METHOD =
A Physical Parameters : : .
1 True Color ISO 7887:1984(E) Examination and Determination of Color
2 Qdor WHO, Vol-2, p358 | Panel evaluation
3 Test WHO, Vol-2, p358 | Panel evaluation
4 ‘Turbidity 150 7027 1990(]':‘) Determination of Turbidity
B Inorganic cunshtuents : : .
1 ‘Aluminum 1SO 12020:1997%(E) | Determination of Aluminum AAS method
2 Ammonia | IS0 7150-2:1986(E) | Determination of Ammonium Pari2: Automaled |
o ' ' spectrophotometeric method
3 . | Chloride IS0 9297:1989(E) Determination of Chloride — silver nitrate titration
: o with chromate indicator (Mohr’'s method) '
4 | Copper ISO 8280:1986(E) - | Flam Absorption Specirophotometeric method
5 Hardnéss ‘IS0 6059:1984 Determination of the sum of calcium and
: . .| magpesium - EDTA titrimetric nethod
6 Hydrogen WHO, Vol-2, p243 Methylene blue colorimetric method
Sulfide _ . .
7 | Iron '} ISO 6332:1988(E) Determination of Iron - Spectrometnc Method
e C using 1,10-phenanthroline
8 Manganese | ISO 6333:1986(E) Determination. of Manganese For_maldoxime
n ' ' L spectrometric method :
19 -1 DO WHO, Vol-2, p324 | Electrochemical probe or dissolved oxygen meter
10 | pH ISO 10523:1990(E) Determination of pH
11 | Sodium IS0 9964-3: 1993(E) | Determination of Sodiumi and potassmm by flam
i - - | emission spcctrophotomctcry
12 | Sulfate IS0 9280:1990(E) ‘Gravimetric method
13. | TDS WHO, Vol-2, p367 | Conductivity probe
14 | Zine 180 8288:1986(E) Flam Absorptlon Spectrophotometeric me.thod
B Disinfectant o : o _
1 Chlorine - 180 7393-2:1985(F) | Determination of free chlorine and total chicrine
' using N.N-diethyly-1, 4 phylencdmmme for
rolitine control process L
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- Table-ll Chemicals Of Health Slgmficance

S_pecrf‘ tcation for Drz'nbr:g Warer Quality

1 SUBSTAN CE REFERENCE ' TEST METHOD
A Inorganic Constifuents : RS -
11 Arsenic ISQ 6595:1982(E) | Deterinination of total Arsenic — silver diethyl
' ' dithiocarbonate specirophotometeric method
2 Barium WHO, vol2, p175 AAS, using either direct aspiration into an air-
- o ‘ ' acetylene flame or atomization in a furnace:
3 Boron IS0 9390:1990(E) -Determination of Borate — spectmphotometenc
: : : method using Azomethine-H :
4 Cadmium IS0 5961:1994(E) - Determination of cadmium — by AAS method
. ' ISO 8288:1986(E) Fldm Absorption Spectrophotometeric method
5 Chromium 180 11083:1994(E) Determination of chromium (vi} —spectrometric
' . method using 1,5-diphenvcarbazide
6 Copper ISO 8288:1986(E) Flam Absorption Spectrophotometeric method
7 Cyanide IS0 6703:1984(E) | Determination of cyanide- Part 1: Detenmnatmn
: : of total cyanide
8 | Fluoride ISO 10359-1: 1992(E) Electrochemical probe method - for potable and
lightly polluted water _
9- jlead ISO '8288:1986(13) Flam Absorption Spectrophotometenc method
10 | Manganese IS0 6333;1986(E) Determination of Manganese Formaldoxime
: , spectrometric method '
11 Mercury (total) 1SO 5965-3: 9984(E) ' | Determination of total merciry- by flameless
: : | AAS — method after digestion with bromine
12 .Nitrate (as NOy) IS0 7890-3:1988(E) | Determination of nitrate- Part 3:spectrometric
L | method using sulfosalsalicylic acid,
13 Nitrite (as NO;") (IS0 6777:1984(E) .- | Determination of nitrite - Mclecular Absorption
: . - - | spectrometric method
14 " Selenium ISQ 9965:1993(F) Determination of Seleninm — AAS method
3 L ' (hydr:de technique)
B
' Organic Constituents
1 B1. Aramatic hydrocarbons * )
1 Benzene WHO, Vol-2, pd62 A purge and trap gas chromatographic procedure
e with photoionization detection '
2 " Benzo[a]pyrine WHO, Vol-2, p496 | Gas chromatography in conjunction with mass
' : - - ' . spectrographic
B2 Chlorinated alkanes :
1 Carbon tetrachloride WHQ, Vol-2, p390 A. purge and trap gas chromatography
12 1,2-dichloroethans WHQG, Vol-2, p411 A purge and trap gas chromatographic procedure
B3 Chlorinated ethenes - ' :
1 | 1,1-Dichloroethene WHOQ, Vol-2, p432 A purge and trap gas chromatographic procedure .
2 Trichloromethene WHO, Vol-2, pd445 A purge and trap gas chromatographic procedure
3 Tetrachloroethene "WHO, Vol-2, p453 A purge and trap gas chromatographic procedure
Fithiopian Guideline 13




. Table-11 (Cont. ) '

Chloroform -

Pesticides Reference Test Method. : :
1 DDT . WHO, Vol-2, p639 Gas . Chromatography with. electron-capture
. . detector.
2 Aldrine/Deldrine WHO, Vol-2, p604 - | Extraction with pentane followed by Gas
L " - ' Chromatography with electron-capture detector
3 1 Chlordane WHO, Vol-2, p628 Extraction with pentane followed by gas
: .| chromatography with electron capture detector
4 Pentachlorophenols 1SO 8165-1:1992(E) | Determination. of selected monovalent phenocls
L : | Partl:  Gas-chromatographic method  after
' - enrichment by extraction C
[D Disinfectant & disinfectant bi-product ' R
D1 . | Disinfectant : : : :
1 Chlorine ISQ 7393-2:1985(E) | Determination of free chlorine and total chlorine
' - | vsing N.N-diethyly-1, 4 phylenedmmme, for
routine control process '
D2 Disinfectant By-products -
D2.1 | Chlorophenol ) » . :
1 2,4,6-Trichlorophenol ISO 8165-1:1992(E) | Determination of selected monovalent phenols-
' © | Part 1: Gas chromatagraphic meihod aﬁcr
- | enrichment by extraction
D2.2 | Trihalomethane : : : ]
1 WHO, Vol-2, p85¢ | Gas ch:omatography- with detection by flame

ionization, electron-capture, or mass spectroscopy

Table- 12 Chemlcals not of Health Slgmﬁcance at Concentratmn normally Found In'

Specifi canon Jor Drmkmg Waﬁe.l Quality

Drmkmg Water
1 | SUBSTANCE _ REFERENCE TEST METHOD )
1' | Asbestos | WHO, Vol-2, p168 Transmission electron microscopy (TEM) with
' o ' identification by energy depressive X-ray
analysis and selected-area electron dlffracuon
| (TEM/SAED)

2 Silver WHO, vol-2, p339- Spectrographic and colorimetric method w1th
' ‘ dithi-zone .

3 Tin ‘WHO, vol-2, p361- AAS either direct aspiration into a flame or

: furnace technique
Ethiopian Guideline
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Table-13 Radioactive Constituents of .Drinking Water

1 | SUBSTANCE REFERENCE _TEST METHOD
_ _ Measurement of Gross Alpha activity in
1 Gross alpha activity ISO 9696:1992 | non-saline water - thick source method.
: Measure of gross beta acﬁv;ty in nor-saline
2 150 9697:1992 - water

Gross beta activity

60 SANITARY INSPECTION

Sanitary survey and WQ analysis are complementary activities that should be

conducted- by both the water supply agency as well as surveillance agency. The

sanitary inspection forms, prepared in the form of checklist, are poss1ble to determine
- an overall measure of the sanitary statc of the supply. - :

6.1  Frequency of S_anitary Inspection :

One of the most important surveys is that undertaken when new water sources are
developed. When alternative water sources are under consideration; each should be
surveyed. The guiding principle is that no new water supply should be approved
without a sanitary inspection. Routine surveys of existing supplies should be
undertaken periodically as stated in Table-14 by the community, water supplier and
_ surveﬂ}ance agency.

" Table-14 Minimum Annual Frequency of Sanitary Survey .
1 . o ' S Water-supply | Surveillance
t | Source & Mode of Supply . Community | Agency "~ .| Agency
1.0 On Spot sapply _ |
1.1 Hand-dug well (Without wmdlass) 6 - -
1.2 - .| Hand-dug well (With windlass) & - -
13 | Dug well with hand-pump -4 - 0.5
1.4 Shallow & deep tube wcll with hand- -pump 4 - 0.5
1.3 Grawty spring 4 - 0.5
2.0 Plped Supply :
2.1 Groundwater with & without chlorination - 0.5 0.5
2,2 | Treated surface water with chlonnanon
-<5,000 Pop B - 0.5 0.5
5,000 to 20,000 Pop - 1 0.5
2.3 | Distribution system of piped supply’ - 6 0.5
Ethiopian Guideline ‘15
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