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MINUTES OF DISCUSSIONS
ON THE BASIC DESIGN STUDY
ON THE PROJECT FOR URBAN WATER SUPPLY IN DEBUB REGION
IN THE STATE OF ERITREA

Based on the results of the Preliminary Study, the Government of Japan decided to conduct a
Basic Design Study on the Project for Urban Water Supply in Debub Region (hereinafter referred to
as "the Project") and entrusted the study to the Japan International Cooperation Agency (hereinafter
referred to as "JICA").

JICA sent to the State of Eritrea (hereinafter referred to as "Eritrea”) the Basic Design Study
Team (hereinafter referred to as "the Team" ), which is headed by Mr. Omura Yoshiki, Senior
Advisor, Institute for International Cooperation, JICA, and is scheduled to stay in the country from
August 14 to December 14 for the Phase 1 field survey.

The Team held discussions with the officials concerned of the Government of Eritrea and
conducted a field survey at the study area.

In the course of the discussions and field survey, both parties confirmed the main items
described on the attached sheets. The Team will proceed to further works and prepare the Basic
Design Study Report.

Asmara, August 19, 2005

< / = @
o g

Mr. Omura Yoshiki (M. -Mebrahtu Iyassu

Leader Director General

Basic Design Study Team Water Resources Department

Japan International Cooperation Agency Ministry of Land, Water and Environment
Japan Eritrea

7i775aéﬁufu /“L //”&’é’“"

‘fﬂ Dr. Woldai Futur

Minister for National Development
Eritrea




ATTACHMENT

1. Objective of the Project

The objective of the Project is to improve the health and living standard of the people who live
in the project sites through development of water supply.

2. Project sites

The project sites are Debarwa, Dekemhare, Adi Keyih and May-dima in Debub Region. The
location of the sites is shown in Annex-1.

3. Responsible and Implementing Agency

The Responsible and Implementing Agency is Ministry of Land, Water and Environment/Water
Resources Department (WRD).

4. Items requested by the Government of Eritrea

After discussions with the Team, water supply facilities for four towns, Debarwa, Dekemhare,
Adi Keyih, and May-dima, were finally requested by the Eritrean side. JICA will assess the
appropriateness of the request and will recommend to the Government of Japan for approval.

The Eritrean side emphasized that the residents of four towns are suffering from severe water
shortage and strongly requested implementation of the project in all of four towns.

5. Japan's Grant Aid Scheme

The Eritrean side understands the Japan's Grant Aid Scheme and the necessary measures to be
taken by the Government of Eritrea as explained by the Team and described in Annex-4 of the
Minutes of Discussions signed by both parties on February 11.

6. Schedule of the Study

6-1 The consultants will proceed to further studies in Eritrea until December 14, 2005 for the Phase
1 field survey.

6-2 The second filed survey will be conducted from January to February 2006.

6-3 JICA will prepare the draft report in English and dispatch a mission in order to explain its
contents around May 2006.

6-4 In case that the contents of the report are accepted in principle by the Government of Eritrea,
JICA will complete the final report and send it to the Government of Eritrea by August 2006.

6-5 JICA Study Team will providle WRD with processed data and information upon request of
WRD.



7.

7-1.

Other relevant issues
Planning framework

As for the planning framework such as population projection, per capita consumption, water

supply amount, etc., the Team explained its policy as follows:

M

2

3)

4

7-2.

ey

)
3)

4)

Present and future population is the important basis of planning. In order to grasp precise
figure and set realistic unit water consumption reflecting actual conditions, the Team will
conduct a baseline survey covering all the households in the four towns.

Water sources are very limited in the project sites. The first field survey aims at evaluating
potential of groundwater development by systematic exploration and test boring. Water supply
plan should be formulated based on the estimated availability of groundwater derived from
survey results. It will be necessary to adjust service levels, for example, by: (a) increasing
public taps and restricting house connections and yard connections, (b) increasing coverage
area allocated to each public tap, (c) regulating service hours, (d) suppressing house
connections by controlling water tariff structure. It also will be necessary to build consensus
among stakeholders through public hearings, etc. To ensure equitable access to water is
important.

JICA received the letter dated on March 7, 2005 from Director General of Water Resources
Department to the leader of the Preliminary Study Team, mentioning the project target year as
2020. As already agreed in the Minutes of Discussion signed on February 11, the target year
should remain the same as 2015, to reflect the Japanese Grant Aid policy to meet urgent and
essential needs.

Although the Eritrean Community Development Fund (ECDF) conducted feasibility studies
and detailed designs for Debarwa, Adi Keyih and May-dima, its estimation of unit water
consumption and service ratio might have needs of updating and re-assessment in view of
Japan’s Grant Aid Scheme. The Team therefore will revise it to set more practical framework,
if necessary.

Water Sources Development Plan
The Team explained its policy on water sources development as follows:

The Project components will be construction of new boreholes, installation of motorized
pumps to existing wells and replacement of existing pumps.

Capacity of existing wells will be assessed by pumping tests.

Test boring is planned up to 40 boreholes. Additional trial is beyond the scope of the study.
Successful test boreholes will be converted to production wells during the implementation
stage to cover a part of necessary wells to meet the demand. Groundwater exploration and test
boring will be carried out within approximately 5 km range of the proposed service area in
each town, considering operation cost.

Successful test boreholes should be protected carefully against human-caused clogging and
accidents. If the Eritrean side uses them as filling stations to water tankers, they should be
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carefully managed by: (a) installing suitable pumps instructed by the Team to avoid over
pumping and degradation of aquifers, (b) preventing pollution from the surface.

(5) If the Eritrean side continues own effort to develop water sources, it is necessary to integrate it
to the Team’s planning process.

(6) Both sides agreed that the following criteria under the guideline of JICA should be applied for
the Basic Design Study, in order to achieve cost-effectiveness of groundwater development
projects under the Grant Aid Scheme:

1) Safe yield of 5 m3/hour per a borehole,
2) Location of boreholes within the extent of approximately 5 km from proposed service area,
3) Test borehole drilling at 40 sites at maximum, and

4) Completion of successful test boreholes including provision of casing, screen, gravel
packing and so on at 20 sites among the 40 test boreholes.

(7) General work flow of the Basic Design Study is shown in Annex-2.
7-3. Operation and maintenance

Under the decentralization policy of the Eritrean Government, the Japanese side recognized
ever increasing importance of Zoba Debub Regional Administration. Therefore the Eritrean side
agreed to keep the Administration well informed about the Project.

The Team pointed out the problem of Unaccounted-for Water (UFW) caused by weakness of
operation and maintenance. The Eritrean side requested technical assistance (so-called “soft
component”) to improve financial management and operation and maintenance skills of Water
Supply Service (WSS).

7-4. Environmental and social considerations

The Eritrean side explained the progress of procedures on environmental and social
considerations and agreed to provide the Study Team with the result by the second field survey.

The Team pointed out that the following three points should be examined:

(1) Location of test boring should be carefully selected to avoid negative impact on existing
surrounding wells.

(2) Social consideration is necessary for water venders because the Project might cause risk of
unemployment.

(3) Water quality should be monitored because some existing wells are contaminated by nitrate.

7-5. Undertakings to be taken by the Eritrean side

The Eritrean side will extend following facilities to the Team:

—
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1)

2)

3)

4)
5)

6)

7

To secure land for borehole construction by test boring (site location will be indicated by
the Team mainly from the view point of hydrogeology),

To provide data and information necessary for the Basic Design Study,

To provide counterpart personnel for attending the Team members from WRD, town
administrations and water supply service offices of the four towns,

To prepare travel permissions for the study team members,
To make appointment and provide necessary coordination with related organizations,

To inform the police (security authority) of the four towns about the study and stay of
Japanese members through the town administrations,

To allow the Study Team to use telephone lines of town administrations or water supply
service offices of the four towns in case of emergency.

The Team emphasized that the Eritrean side should take the necessary measures, as described
below, for smooth implementation of the Project, as a condition for the Japanese Grant Aid to be
implemented.

1

2)

3)

4)
5)
6)

7

8)

9

To ensure prompt unloading and customs clearance at the port of disembarkation in
recipient country,

To accord Japanese nationals whose services may be required in connection with the
supply of the products and the services such facilities as may be necessary for their entry
into the recipient country and stay therein for the performance of their work such as
issuance of work permit,

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 for the Project,

To bear all the expenses, other than those to be borne by the Grant Aid,
To improve access roads to construction sites where necessary.
To secure, clear, level and reclaim sites for construction,

To provide land for a temporary site office, warehouse and stockyard during the
implementation of the Project,

To assign personnel to participate in the Project, and

To coordinate with other donors, NGOs and related organizations.
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MINUTES OF DISCUSSIONS
ON THE BASIC DESIGN STUDY (SECOND FIELD SURVEY)
ON THE PROJECT FOR URBAN WATER SUPPLY IN DEBUB REGION
IN THE STATE OI' ERITREA

Based on the results of the Preliminary Study, the Government of Japan dccided to conduct a
Basic Design Study on the Project for Urban Water Supply in Debub Region (hereinafter referred to
as "the Project") and entrusted the study to the Japan International Cooperation Agency (hereinafter
referred to as "JICA").

JICA sent to the State of Eritrea (hereinafter referred to as "Eritrea") the Basic Design Study
Team (hereinafter referred to as "the Team" ), which is headed by Mr. Omura Yoshiki, Senior
Advisor, Institute for International Cooperation, JICA. and is scheduled to stay in the country from
January 15 to March 15 for the second field survey.

The Team held discussions with the officials concerned of the Government of Eritrea.

In the course of the discussions and field survey, both parties confirmed the main items
described on the attached sheets. The Team will proceed to further works and prepare the Basic
Design Study Report.

Asmara, January 18. 2006

Mr. Omura Yoshiki r. Mebrahtu lyassu

Leader Director General

Basic Design Study Team Walter Resources Department

Japan International Cooperation Agency Ministry of Land, Water and Environment
Japan Eritrea

e

Dr. Woldai Futur
Minister for National Development
Eritrea




ATTACHMENT

1. Schedule of the Study

The Team will proceed to further studies in Eritrea until March 15. 2006 for the second field
survey.

JICA will prepare the draft report in English and dispatch a mission in order to explain its
contents around May 2006.

In case that the contents of the report are accepted in principle by the Government of Eritrea,
JICA will finalize the report and send it to the Government of Eritrea by August 2006.

2.  Water Sources Development Plan

The Team explained the findings of the groundwaler investigations during the first field survey
including the test drilling. In the course of the first field survey. the Eritrcan side strongly requested
additional pumping tests for the existing and drilled boreholes during the dry season in order to
confirm seasonal fluctuation of groundwater potential. The Team recognized the necessity and will
consider conducting the tests in the second field survey.

3.  Water Supply Plan

As a result of the groundwater investigations, 15 borcholes are reported to have a safe yield
more than 5 m’/hour per borehole in Debarwa, Dekemhare and Adi Keyih. Promising areas for
groundwater exploitation are identified for those towns. Therefore, water supply plans will be
developed as urban-type piped schemes composed of house connections, yard taps and public
fountains.

As for May-dima, the test boreholes did not indicate the groundwater potential with a yield
more than 5 m*/hour per borehole. However, the 10 borcholes out of 18 drilled by the Team and by
the Eritrean Community Development Fund (ECDF) have a yield more than 2 m*/hour per borehole.
corresponding to the water demand of 1,500 people through public fountains. Accordingly a water
supply plan will be developed for May-dima as a combination of separate supply systems reflecting
geological conditions and town layout.

4. Planning framework

As for the planning framework such as population projection, per capita consumption. water
- supply amount, etc., the Team explained its policy as follows:

(1) Future population will be estimated based on the present population and social increase of the
past grasped by the baseline survey covering all the houscholds in the four towns as well as the
national rate of natural population increase.

(2) Water supply areas will be investigated based on the town plans and accessibility.

(3) Unit water consumption will be proposed for cach water supply modes taking into account the
current water supply situation and the feasibility study for Mendefera as follows:

v e



1) House connection 50 liter/capita/day
2) Yard connection 30 liter/capita/day
3) Public fountain 20 liter/capita/day

5.  Water Supply Facility Plan

The water supply projects by ECDF are ongoing or almost completed in Debarwa, Adi Keyih
and May-dima. Those facilities should be incorporated in the water supply facility plan for the
Project.

6. Operation and maintenance

Addressing the strong request of the Eritrean side. the Team will investigate a plan for
technical assistance (so-called “soft component”) to improve financial management and operation
and maintenance skills of Water Supply Service (WSS) as a component of the Project.

7. Environmental and social considerations

The Team requested the Eritrean side to proceed with the process of the Envirommental
- Evaluation in accordance with laws and regulations of Critrea in order to obtain the Environmental
Clearance. The Eritrean side agreed to complete the process by the end of March 2006.

8. Undertakings to be taken by the Eritrean side

The Team will clarify details of requirements to be undertaken by the Eritrean side as a
condition for the Japanese Grant Aid to be implemented. The Eritrean side is requested to make
arrangements through all the relevant ministries and local administration bodies to ensure the
requirements.

9. Project implementation plan

The Team requested the Eritrean side to prioritize the four towns just in case the Project would
be implemented in phases over two Japancse fiscal ycars. The Eritrcan side prioritized Adi Keyih
and May-dima to be implemented first.



MINUTES OF DISCUSSIONS
ON BASIC DESIGN STUDY ON
THE PROJECT FOR URBAN WATER SUPPLY IN DEBUB REGION
IN THE STATE OF ERITREA
(EXPLANATION ON DRAFT FINAL REPORT)

In August 2005, the Japan International Cooperation Agency (hereinafter referred to as
"JICA") dispatched a Basic Design Study Team on the Project for Urban Water Supply in Debub
Region in the State of Eritrea (hereinafter referred to as "the Project”) to the State of Eritrea
(hereinafter referred to as "Eritrea"), 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 to consult the Eritrea on the components of the draft final report,
JICA sent to Eritrea the Draft Final Report Explanation Team (hereinafter referred to as " the Team
"), which is headed by Mr. Yoshiki Omura, Senior Advisor, Institute for International Cooperation,
JICA, from 28 May, 2006 to 4 June. 2006.

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

Asmara, June 2, 2006

%Q P

Mr. Omura Yoshiki fahtu Iyassu

Leader Director General

Basic Design Study Team Water Resources Department

Japan International Cooperation Agency Ministry of Land, Water and Environment
Japan Eritrea

AL

Dr. Woldai Futur
Minister for National Development
Eritrea




ATTACHMENT
1. Components of the Draft Final Report

The Government of Eritrea agreed and accepted in principle the components of the draft
final report explained by the Team.

2. Japan's Grant Aid Scheme

Eritrean side understands the Japan's Grant Aid Scheme and the necessary measures to be
taken by the Government of Eritrea as explained by the Team and described in Annex-4 of the
Minutes of Discussions signed by both parties on February 11, 2005.

3. Schedule of the Study

JICA will finalize the report and send it to the Government of Eritrea by August 2006.
4. Other relevant issues
(D Environmental Issue

The Team discussed the procedures of Environmental Evaluation with the Eritrean side
and submitted the required information to the Eritrean side. The Team requested the Eritrean
side to prepare Environmental Evaluation Report in accordance with the explained
procedures.

The Eritrean side agreed to complete the process and send the permission to JICA Kenya
Office by the end of June 2006.

) Technical Guidance under the Soft-component Scheme

The Team explained the contents and schedule of the technical guidance during the
implementation stage of the Project. The Team requested the Eritrean side to organize
counterpart personnel in the Water Resources Department (WRD) and the Water Supply
Service (WSS) of the four towns of Debarwa, Dekemhare, May-dima and Adi Keyih.

The Eritrean side agreed to organize counterpart personnel in WRD and WSS during the
implementation stage of the Project.

-3 Undertakings to be taken by the Eritrean Side

The Team requested the following undertakings to be taken by the Eritrean side during
implementation stages of the Project and the Eritrean side agreed those undertakings:

3-1)  General Issues

1) Provision and arrangement of land necessary for implementation of the Project.
2) Construction of access roads to construction sites, including cutting of bushes,
3)  Provision of electric distribution line to Hawatu in Adi Keyih,

4) Budget arrangement and payment of import tax. internal tax, and other levies.

R )



3-2)

5)
6)

7

Explanation of works to inhabitants, and requesting their cooperation in the
construction,

Application of permission of construction works and payment of necessary
expenses, and

Arrangement of necessary counterpart personnel of WRD and WSS, and
coordinate with other relevant donors and NGOs.

Undertakings at Construction Sites

1)
2)
3)
4)
5)
6)
7

8)

9

10)
1)
12)
13)

14)

To secure the site for proposed water supply facilities,

To clear, level and reclaim the site prior to commencement of construction,

To provide data and information necessary for the Project,

To provide the land for.access roads, temporary site offices, warehouses and
stock yards during implementation of the Project,

To provide warehouse or storing space of spare parts handed over to the Eritrean
side, if any,

To bear the commissions for banking services based upon the Banking
Arrangement,

To exempt taxes and to take necessary measures for customs clearance of
materials and equipment procured by the Project at the port of disembarkation,

To exempt Japanese nationals from customs duties, internal taxes and other fiscal
levies which may be imposed in Eritrea with respect to the supply of the products
and services under the contracts verified by the Japanese Government,

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

To assign necessary staff and secure necessary budget for operation and
maintenance of facilities constructed under the Grant Aid.

To maintain and use properly and effectively facilities constructed under the
Grant Aid,

To connect the existing service pipes with the constructed pipeline and to explain
interruption of water supply during such work to residents,

To provide water for disinfection, pressure test, and water leakage test of
facilities, and

To bear all the expenses other than those to be bormne by the Grant Aid but
necessary for construction of the facilities.

100
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1 | Water Policy Paper of Eritrean (Draft) X 2p° = WRD -

2 | Eritrean Water Law (Draft 1-2004) & 2 — WRD 2004

3 2D(i)(r)ictive and Guidelines on Rain Water Harvesting & ap° — WRD 2004

4 slationai Water Supply & Sanitation Emergency Action X 2p° = WRD 2004

an 2004 - 2007

5 | Water Supply and Sanitation Handbook Val.I: Policy X 2p° = ECDF 1997
Framework and ECDF Approach, 1997

6 | Water Supply and Sanitation Handbook Vol.Il: Social X 2p° = ECDF 1997
Manual, Nov 1997, (Vol 11l Technical Manual 37 A
F)

7 | Eritrealnterim Poverty Reduction Strategy Paper, Feb. X 2p° = GOE 2004
2004

8 | Feasihility Study and Preliminary Design for Debarwa == 2p° = ECDF 2002
Emergency Water Supply Project, Jan. 2002

9 | Tender Documents for Civil Works of the Debarwa & 2p° = ECDF 2001
Emergency Water Supply Project Val 1, Jul. 2001

10 | Debarwa Emergency Water Supply Project Vol 2 = 2p° = ECDF 2001
Section VI Drawings, Head Works, Dec. 2001 (Tender
Document)

11 | Debarwa Emergency Water Supply Project Vol 11 X 2p° = ECDF 2004
Drawings, Civil Works Contract, Feb. 2004 (Tender
Document)

12 | Assessment for Domestic Water Conditions of Debarwa & 2p° = ECDF 2005
Town for Debrwa Emergency Water Supply Project,
Jan. 2005

13 | Fina Completion Report for Head Works Construction = 2p° = Complant 2004
Supervision of Debarwa Emergency Water Supply Eritrea
Project, April 2004 Co.,Ltd.

14 | Fina Completion Report for Head Works Construction X 2p° = Samsd 2004
Supervision of Debarwa Emergency Water Supply Engineering
Project, April 2004 Consultancy

15 | Map of Water Supply Pipelinein Mendefera HX] 2 — Mendefera -

Municipality,
WSS
16 | Map of Public Fountainsin Mendefera Hi X 2 — Mendefera -
Municipality,
WSS

17 | Feashility Study & Design of Water Supply Projects B 2p° = ECDF 2000
Package 2 Mai Dima Fina Report, Jul. 2000

18 | Feashility Study & Design of Water Supply Projects B 2p° = ECDF 2000
Package 2 Mai Dima Final Design Report, Jul. 2000

19 | Tender Documents for Water Supply Project of Village X 2p° = ECDF 2001
of Mai Dima, Civil Works, Dec. 2001

20 | Tender Document for Water Supply Project mai Dima, X 2p° = ECDF 2001
Civil Works Drawings, Dec. 2001

21 | Completion Report Water Supply Project in Mai Dima, X 2p° = ECDF 2004
Head Works, Nov. 2004

22 | Ma DimaWater Supply Project (Head Works) As-Built X 2p° = ECDF 2004
Drawings (Completion Drawings of the Head Works)
Nov. 2004

23 | Dekemhare Emergency Water Supply Project, Five X 2p° = ECDF -
Drawings
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24 | Dekemhare Emergency Water Supply Project, Contract = 2p° = ECDF -
Bill of Quantity
25 | Dekemhare Emergency Water Supply Project, Handing = 2p° = ECDF -
Over/ Taking Over Pratocol
26 | Map of Water Supply Pipelinein Dekemhare 2p° = Dekemhare -
Municipality,
WSS
27 | Dekemhare Municipality, Water Supply Service Annua = 2p° = Dekemhare 2004
Report, 2004 Municipality,
WSS
28 | Fina Completion Report of Head Works for Segeneity == ap° — ECDF 2004
Emergency Water Supply Project, Aug. 2004
29 | Contract Doc. Drawings of Civil Works for Segeneity X 2p° = ECDF 2004
Emergency Water Supply Project, 2004
30 | Contract Doc. Drawings of Water Supply Pipeline X 2p° = ECDF 2004
Layout for Segeneity Emergency Water Supply Project,
2004
31 | Feashility Study and Final Design Report Water X 2p° = ECDF 2002
Resources for Adi Keyih & Segeneity Emergency Water
Supply Project, Sep. 2002
32 | Feashility Study and Final Design & Socio-Economic X 2p° = ECDF 2002
Studies for Adi Keyih & Segeneity Emergency Water
Supply Project, Sep. 2002
33 | Tender Documents for Civil Works of the Adi Keyih + ap° — ECDF 2003
Emergency Water Supply Project, Aug. 2003
34 | Tender Doc. Drawing of Water Supply Pipeline Lay Out X 2p° = ECDF 2004
for Adi Keyih Emergency Water Supply Project, 2004
35 | Tender Docu. Drawings of Distribution Networks Pipe BE=3 2p° = ECDF 2004
Laying for Adi Keyih Emergency Water Supply Project,
2004 (—#h)
36 | Contract Agreement for Head Works Construction of & 2p° = - 2004
Adi Keyih Emergency Water Supply Project, Mar. 2004
37 | Debarwa 1/100,000 Hi X 2 — WRD -
38 | Debarwa- Mendefera 1/50,000 Hir[4 b — WRD -
39 | Mendefera 1/100,000 1 ap° — WRD -
40 | Mendefera 1/76,000 1 ap° — WRD -
41 | Mai Dlma1/100,000 ﬂ'{_j, jto — WRD -
42 | Debarwa-Mendefera-Mai Dima 1/50,000 Hi X 2 — WRD -
43 | Dekemhare 1/100,000 1 ap° — WRD -
44 | Adi Keyih 1/200,000 HiX] b - WRD -
45 | IKONOS #2 Hi{% Debarwa fig at - WRD -
46 | IKONOS f# 2 @4 Mendefera 5 2% b — WRD -
47 | IKONOS fif 2 {4 Dekemhare fig at - WRD -
48 | IKONOS f# 2 [l Segeneity 5 2% ap° - WRD -




(314)

s AR TEHE AV e FEATHERE FATH
5 XE -7 at’ -
X - B
49 | #RHET X Mendefera X at’ - Ministry of -
Public Works
50 | #BHFEHHEX] Segeneity X at’ - Ministry of -
Public Works
51 | #ifiEHH Mal Dima 43 ag’ - Ministry of i
Public Works
52 | #RiHTEHEIE Adi Keyih P43 ag’ - Ministry of i
Public Works
53 | #f il Dekemhare B3 ag’ - Ministry of i
Public Works
54 fﬂ[ﬁﬁ?r@ Debarwaland Use Map & Road Network X 2p° = Ministry of -
ap
Public Works
55 | MiEEfERRE ~ »~ 7" Debarwa Hh[x ap° - EDA -
56 | HuEfalRE ~ ~ 7 Mendefera Hu[] 2t - EDA -
57 | MR~ ~ 7 Mai Dima HX] ap° - EDA -
58 | M falE ~ » 7 Dekemhare Hu[] 2t - EDA -
59 ﬂ"j%ﬁl@g’? v 7 Segenaty Hi[< ap° — EDA -
60 | HIFEGERE~ ~ 7" Adi Keyih HX] ap° - EDA -
61 | Eritrean Landmine Impact Survey Draft Fina Report, X 2p° = EDA 2004
2004
62 | Feasbility Study Urban Water Supply and Sanitation X 2p° = Kfw 2000
Program Mendefera and Assab Inception Report, Kfw,
Dec. 2000
63 | Proclamation of Water Supply & Sanitation A 2 — Kfw 2001
Corporation, Kfw, 2001
64 | A Proclamation to Provide for the Establishment of the + 2 — Gtz 2004
Water Supply Corporation of Massawa, Gtz, Nov. 2004
65 | Sector Study on national Water Resources and Irrigation X 2p° = EU 1997
Potential, Inception report, European Union, Jun. 1997
66 | Sector Study on national Water Resources and Irrigation X 2p° = EU 1998
Potential, Surface Water Resources Vol 21, European
Union, Aug. 1998
67 | Sector Study on national Water Resources and Irrigation X 2p° = EU 1998
Potential, Surface Water Resources Vol 2b, European
Union, Aug. 1998
68 | National Environmental Assessment Procedures and & 2 — Department of 1999
Guiddines, 1999 Environment
69 | Nationa Environmenta Management Plan for Eritrea, & 2p° = Department of 1995
1995 Environment
70 | Eritrea Environmental and Socia Impact Management X 2p = Ministry of 2003
Guiddlines for Road Operations, 2003 Public Works,
Infrastructure
Departmen
71 | Environmental Evaluation Questionnaires for Category CD 1p° — | Department of -
B Projects of the Nationa Environmental Assessment Environment
procedures and Guidelines
72 | Project Environmenta Screening Form  (Afkod 7 & P 2 — WRD -

Vb A7 Y= 7RER)




(4/4)

s AR TEHE AV v FEATRERA FATH
=2 [ .5t at’ -
X - R
73 | Project Environmenta Screening Form, Project X 1p° — | Department of -
Environmental Evaluation Clearance Form (7K~ & Environment
Vs NOREEZ VT T A SR and ECDF
74 | Application for Japanese Grant Aid, Project for Asmara = 1p° — | AsmaraWater 2004
Water Supply System Improvement, Jul. 2004 & Sewage
Department
75 | BMEEE (FTranb, TTa04) BROSH# P 1p° — | Adi Keyih, -
B DRI (BLHIEESEFRUS ) Dekemhare,
Debarwa, Mai
Dima etc.
76 | B ERERRE /AR — b a YL v N RO BIE3 qp - | BUHRSEAH: -
g K
77 | BERVRBUAME (1992-2008) TNLY . AV T T = I Qb - WRD ]
T.TTENV TT 404
78 | BENEBLME, ACCBIIE, HPA R R Y — CD ap° — WRD .
79 | Study on Groundwater Devel opment and Water Supply X ap° — =hasvasy .
geventTowns in Southern Region of Eritrea, Interim M HR It
epor
80 | BHEHEIZL DY =7 A2 MUK (BT A 1 qp° = | AV .
7 U 5L AR— NRAHX) D Bk
8L | ZEhEI (575D 1) HilX ap° - | Depatmentof |
Mines (=th
SV 2 VVNIEY S
D)
82 | Fina Completion Report for Debarwa Emergency = at’ - Complant 2004
Water Supply Project May. 2004 Eritrea
Co.Ltd.
83 | Report on Groundwater Investigation and Drilling X at’ - Universal 2005
Supervision at North Eastern Edge of Adi Keyih for Water
The Town Water Supply August. 2005 Resource
Consultants
84 | Adi Keyih Emergency Water Supply Project Civil A at’ - ECDF 2005
Works Construction Volume-2, Drawings
85 | Eritrean Water Laws Water Resource Law — H at’ - WRD 2004
Draft1-2004 Updated Version, January 2004
86 | The Water Policy Paper of Eritrea (Draft), July 2004 BE=3 at’ - WRD 2004
87 | Nationa Water Supply Sanitation Emergency Action X at’ - WRD 2004
Plan 2004 — 2005, October 2004
88 | Nationa Water Supply & Sanitation Emergency Action X at’ - WRD 2004
Plan | 2004 — 2005, October 2004
89 | Directive & Guidelines on Rain Water Harvesting from = at’ - WRD 2004
Roof Catchments, May 2004
90 | Proclamation No /2005 A Proclamation to Provide for & at’ - GTZ 2004
The Establishment of The Water Supply Corporation of
Massawa
91 | Contract Agreement for Head Works Construction of = at’ - SamSal 2002
Debarwa Emergency Water Supply Report, July 2002
92 | Dekemhare Water Supply Project, May 2001 = at’ - WRD 2001

T WRD: TH -k - BEEE /KGR, GOE: =) MN7EBUF. ECDF: )M 7a3a=7/BHF 4
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1 BRHFERTE



SEE 4 BRI 30T AW BREEA O E Rk I A 2 RN DL R ISR,

(1) Ty

11 #50 23 WHRC B W T VLF A Z Ef L. L0 a[REHEOEmWEE 2 B 5 10 JIFRIZ O
T, HEHCHL 2 IRoeiR At 24T o 72,

TN TITRT 3 YR EE SRR

HiA No. | HI%# No. | Hi4 | BIRF M | VLFESE | kP2 R ooREE K

1 1 |ziban N-S O O
2 |ziban NW-SE O

2 1 Mai Zibao | NW-SE O O
2 Mai Zibao | NW-SE O

3 1 Mereb NE-SW O
2 Mereb N-S O

4 1 Ketin NW-SE O O

5 1 Halhale NW-SE O O
2 Halhale E-W @

6 1 |AdiGeda | Nw-SE O O
2  |Adi Geda E-W O

7 1 |Adi Gered | NW-SE O O
2 |AdiGered | NW-SE O

8 1 |Adi Gered | NW-SE O
2 |AdiGered | NW-SE O O

9 1 |Allimeda | Nw-SE O
2 Allimeda E-wW O
3 |Allimeda | Nw-SE @

10 1 Stadium NW-SE O O
2 Stadium NW-SE O

11 1 Ketinkelay | NW-SE O O
2 Ketinkelay [ NW-SE O O




(2) T L

6 HiS D I3 HFRIZIBWTVLFEREZ S L, L0 a0 mnwEE 2 Hivd 6 JIFRIZ W T,

HEHRHT 2 RoTiRE 21T o 72,

T DNAVIZET D BEERE E iR

HiR No. | HI#R No. | Hi4 IR Gm | VLFEME | FiEdi2 koo iRE £ i

1 1 Dekemhare W-E O O
2 Dekemhare SN O

2 1 Dekemhare|  SW-NE O O
2 |Dexemhare|s70%-N70'W| O

3 1  |Adigolgol [ NNW-SSE O O
2 Adi golgol SW-NE O

4 1 |Adi golgol W-E O O
2 Adi golgol SN O

5 1 |Gurae E-W O O
2 Gurae SW-NE O
3 Gurae NW-SE O

6 1 |Amhur SN O O
2 |Amhur  |NeO°W-S60°E| O




B) ~A T4~

W5 M 10 RRICB W CVLIFREZE L, Z0H 5, X afEtkomnetExond 4
HRRZOWT, P 2 e E 21T o7, £7-, BIERHE L LT, & 51T 4 Hi 8 JHIfRIC
BT HHT 2 R iRA & FEhE L 7=,

¥ AT 4 IR DY ERE LR

H14 No. | HI#R No. HIRRT7 TA] VLFZE tl:ﬁﬁzr%ﬁﬂ?ﬁﬁ
1 1 SN O %O
2 S20°W-N20°E O
1 SN O
1 $20°W- N20°E O
2 SN O
3 S20°W- N20°E O O
4 1 S10°W-N10°E O O
2 S45°E-N45°W O
5 1 SN O
2 SA5°E-N45°W O O

VA T4 VIR DY EBE SRR GEMNE)

Hi No. | HI#R No. | B 5 1m | ELiEHL2%Kk THR

HEM

6 1 N70W O

2 N20E O

7 1 N30E O

2 N6OW O

8 1 N30W O

2 N30E O

9 1 N30W O

2 E-W O




4 7T A
20 HiA D 45 PIERIZ BT VLF BEB L OVIDEM B2 i L. LV aJeEtEomnt 2 5h
% 20 JHRIZOWT, T 2 IRTEEE A 1T o 77,

T T 4 FA BT BYEBRE SRR (1/2)

Hi/R No. | HI#R No. 4 ARG E | VLFER | TDEM | iEH2KTHEE| Remark
E3 £
11 1 Maelowya E-W O O
2 |Madowya N-S O )
12 1 |Madowya W-E @) O
2 Maelowya N-S O O O
2 1 Maelowya W-E O O O
2 |Maglowya SN O O
31 1 R.Mesaih W-E O O
3.2 1 R.Mesaih NW-SE O O O
4 1 R. Zula SW-NE O O
5 1 R. Mesalih @) O Along the
2 |R-Mesdih  |N65°W-SB5°E] O O ) sameline
3 |R Mesaih O )
6 1 R. Mesalih @) O Along the
2 R. Mesdlih o @) @) same line
3 |R Mesin NTOW- ST0°E O @) O
4 R.Mesaih O O
7 1 R. Mesdih N60°W- S60°E O O O
8.1 1 R. Bur W-E @) @) @)
8.2 1 R.Bur W-E O O
9.1 1 R.Bur s70°E- N70°W O O O
9.2 1 R.Bur SW-NE O O
10.1 1 R.Bur SE-NW O O
10.2 1 R.Bur N70°W- S70°E O O O
111 1 R.Moeta W-E @) @)
11.2 1 R.Moeta W-E O O O
12 1 R.Moeta N60°W-S60°E @] O O
131 1 R.Moeta N20°W-S20°E O O O
132 1 R.Moeta N70°W- S70°E O O
14.1 1 Maerda s80°W-N8o°E O Along the
2 sameline
14.2 1 Maerda N20°E- Along the
2 S20°W sameline

T T 4 FA BT B YEBRE SRR (2/2)

H5 No. | HI# No. | 4 | BI&RF5 M | VLFEH | TDEM [ HLEHI2% TH | Remark
£ HEN
15.1 1 Mendefera | spo%w- O O Along the
2 N20°E O O same line
15.2 1 Mendefera | N60OW- O O O Along the
2 S60°E O O same line
16 1 Mendefera | SW-NE O O O Along the
2 O O same line
17.1 1 Along the SN O O O
road
17.2 1 Along the SE-NW O O
road
18 1 Ahuney S60%W- O O O
N60°E
19 1 Ahuney SN O O O Along the
2 0) 0) sameline
20.1 1 Ahuney SN O O O
20.2 1 Hawatsu S30°W- O O
N30°E




P K TR B e R

oL 10 HIER



P A

S N

Eleclmager/2D

®
-1000——— — 5995

~150: 774

215
167
%0 129

3000 [ohm-m]

00 500 1000 1500 2000 2500
85 B R (m

No.1

P A

SE NW

259
188
137
100
[ohm-m]

00 500 1000 1500 2000 2500 3000 3500 4000
BB B [m

No.2



P A

NwW

Elecimager/ 2D

00 500 1000 1500 2000 2500 3000 3500 4000
BB B [m
No.4
P A
SE NW
Elecimager/ 2D
00 500 1000 1500 2000 2500 3000 3500 4000

BB B [m

No.5

21853
1591.8
11595

6152
4481

2378
1732
1262
919

488
355
259
188
137
100
[ohm-m]



P A

00 500 1000 1500 2000 2500 3000 3500 4000
55 OB R [m

No.6

I A

SE NW

o Eleclmager/ 2D

00 500 1000 1500 2000 2500 3000 3500 4000
55 OB B [m

No.7



L

[ml

P A

00 500 1000 1500 2000 2500 3000 3500 4000
BB R [m

No.8

P A

SE NwW

Elecimager/ 2D

00 500 1000 1500 2000 2500 3000 3500 4000
B At A2 (m

No.10

2483
2056
1702
1409
1166
%5

799

548
453
375
311
257
213
176
146
121
100
[ohm-m]

215
167
129
100
[ohm-m]



SE

0 Eleclmager/ 2D

T HI AL
NW

(R@@@;

N/

00 500 1000 1500 2000 2500 3000 3500 4000
BB R [m
No.11-1
I 1 LS
SE l NwW

0 Eleclmager/ 2D

NS

N f N

00

500

1000

1500

2000 2500 3000 3500 4000
BB (m

No.11-2



P K TR B e R

FhANL 6 PR



P A

W E

Eleclmager/ 2D
00 ger/

278

00 500 1000 1500 2000 2500 3000 3500 2000  Lohmm
BB R [m

No.1

P A

SW NE

Eleclmager/2D
0 ger/

278

00 500 1000 1500 2000 2500 3000 3500 q000  Lohmm
B OB B [ml

No.2



P A

NNW

Elecimager/ 2D

00

278

00 500 1000 1500 2000 2500 3000 3500 000  Lohmm
BB R [m

No.3

I A

W E

Elecimager/ 2D

278

00 500 1000 1500 2000 2500 3000 3500 000  Lohmm
BB R [m

No.4



P A

SwW NE

Elecimager/ 2D

00 500 1000 1500 2000 2500 3000 3500 2000  Lohmm

BB B [m

No.5

T HI AL
w E

Elecimager/ 2D

40233
32374
26050
2096.1
1686.7
13572
10921
8788
707.1
5690
4578
3684
2%4
2385
1919
1544
1243
1000
[ohm-m]

00 500 1000 1500 2000 2500 3000 3500 4000
iRt R (m

No.6



P K TR B e R

v T v 12 HIHR



P A

45 E

Eleclmager/2D

00 500 1000 1500 2000 2500 3000 3500 4000
B OB 2 [m

No.1

I A

S10° W
N10° E

Eleclmager/2D
00 % 50000

25066
17748
12566
889.7
6300

3158
2236
1583
1121

398

199
14.1
100
[ohm-m]

00 500 1000 1500 2000 2500 3000 3500 4000
B OB 2 [m

No.3



H1THb S
S20° W e N20" E

Eleclmager/2D

50000

25066
17748
12566
889.7
6300

3158
2236
1583
1121

398

199
14.1
100
[ohm-m]

00 500 1000 1500 2000 2500 3000 3500
B OB 2 [m

No.4

P A

South North

Eleclmager/2D
50000

25066
17748
12566
889.7
6300

3158
2236
1583
1121

398

199
14.1
100
[ohm-m]

00 500 1000 1500 2000 2500 3000 3500 4000
B B 2 [m

No.5



00

-500

N70° W

May-dima_No6-1

P A

S70° E

00

S20° W

500

May-dima_No6-2

1000

2000
B B 2 [m

No.6-1

2500

3000

3500 4000

N20° E

00

500

1000

2000
i OB 2 [m

No.6-2

2500

3000

3500

7743
5995

3594
2783
2154

7743
5995

3594
2783
2154



T HI AL
S0 W N30° E

May-dima_No.7-1

100
[ohm-m]

00 500 1000 1500 2000 2500 3000 3500 4000
B B 2 [m

No.7-1

N60° W o
S60° E

May-dima_No.7-2
30000
21853
15918
11595

6152
4481
3264
2378
1732
1262
919

669

355
259

137
100
[ohm-m]

00 500 1000 1500 2000 2500 3000 3500 4000
i OB 2 [m

No.7-2



S30° E 1
il N30" W

May-dima_No.8-1

30000
21853
15918
11595

6152
4481
3264
2378
1732
1262
919

355
259

137
100
[ohm-m]

00 500 1000 1500 2000 2500 3000 3500 4000
B OB 2 [m

No.8-1

S0 W N30° E

May-dima_No.8-2
00 30000
21853
15018

11595

6152
4481
3264
2378
1732
1262
919

355
259

137
100
[ohm-m]

00 500 1000 1500 2000 2500 3000 3500
i OB 2 [m

No0.8-2



S30° E HE 1) B N30° W

May-dima_No9-1

2000
i B 2 [m

No.9-1

West East

May-dima_No9-2
00

2000
B B 2 [m

No0.9-2



P K TR B e R

FTFE 4 20 JIER



00

S
Adi Keyih No.1

P A

00

w

500

Adi_Keyih No.2

1000 1500

2000
B B 2 [m

No.1

2500

3000

3500

4000

00

500

1000 1500

Xy

2000
B B 2 [m

No.2

2500

3000

3500

4000

30000
21853
15918
11595

6152
4481
3264
2378
1732
1262
919

355
259

137
100
[ohm-m]



)1

P

O VT OT 7 B AR

NW
Adi_Keyih No.3

2000
B B 2 [m

¥yt | No.3

P A

NE

SwW
Eleclmager/2D

2000
i B 2 [m

No.4



S65E

Adi_Keyih No.5
00 p——v

P A

00 500 1000 1500 2000 2500 3000 3500
BB R (m
No.5
I Fl iR
N70W
0 Adi_keyih No.6

-500

00

500

100.0

1500

2000
OBt R [m

No.6

2500

3000

3500

10000
681.3
4642
3162
2154
146.8
1000
681
464
316
215
147
100
68
46
32
22

15

10
[ohm-m]

[ohm-m]



N60W

Eleclmager/2D
0 ge

Tr

\

T 1 1

S60E

m

[m

=
=

-1304

|

w

500

Adi_Keyih.No.8

-500

-1004

m

[m

-1504

100.0 1500

2000
OBt R [m

No.7

2500

3500

m

4000

00

500

100.0 1500

¥y

2000
OBt R [m

No.8

2500

3000

3500

4000

259
137

100
[ohm-m]

[ohm-m]



m

[m

P A

N70W l
Eleclmager/2D

S70E

00 500 1000 1500 2000 2500 3000 3500
BB B [m
No.9
I F iR
S70E l N70W
0 Adi_Keyih No.10

00 500 100.0 1500 2000 2500 3000 3500
OBt R [m

No.10

4000

[ohm-m]

[ohm-m]



P A

W l E
Eleclmager/2D
-500 ]
= —
-1004 1
= —
(m ]
-1504
-200(
0.0 500 100.0 150.0 2000 2500 3000 3500 4000
BB R [m
No.11
N6OW S60E
Eleclmager/2D
00 9§ .
-500
=
-1004
—'%T]
[m
-150.
-200:
0.0 500 100.0 150.0 2000 2500 3000 3500
BB B [m

Xy No.12

[ohm-m]

30000
21853
15918
11595

6152
4481
3264
2378
1732
1262
919

669

355
259

137
100
[ohm-m]



I A

N20W S20E
Adi_Keyih No.13
00 500 1000 1500 2000 2500 3000 3500 4000
BB R [m
No.13
I F iR
S80W N8OE
Adi_Keyih No.14
00 500 1000 1500 2000 2500 3000 3500
BB B [m

No.14

30000
21853
15918
11595

6152
4481
3264
2378
1732
1262
919

355
259

137
100
[ohm-m]

30000
21853
15918
11595

6152
4481
3264
2378
1732
1262
919

355
259

137
100
[ohm-m]



I A

N60OW S60E

Adi_Keyih No.15

30000
21853
15918
11595

6152
4481
3264
2378
1732
1262
919

355
259

137
100
[ohm-m]

00 500 1000 1500 2000 2500 3000 3500
B o R (m

No.15

T HI AL
sw NE

Eleclmager/2D

30000
21853
15918
11595

6152
4481
3264
2378
1732
1262
919

355
259

137
100
[ohm-m]

00 500 1000 1500 2000 2500 3000 3500
B o R (m

No.16



P A

S

Eleclmager/2D

00 500 1000 1500 2000 2500 3000 3500
B B 2 [m

No.17

I A

S60W

Eleclmager/ 2D
00 2t

NG6OE

00 500 1000 1500 2000 2500 3000 3500
B Rt 2 [m

No.18

30000
21853
15918
11595

6152
4481
3264
2378
1732
1262
919

355
259

137
100
[ohm-m]

30000
21853
1591.8
11595

6152
4481
3264
2378
1732
1262
919

669

355
259

137
100
[ohm-m]



P A
S

Eleclmager/2D

0.0 500 1000 1500 200.0 2500 3000 3500
B B 2 [m
No.19
51 15
S

Eleclmager/2D

00 500 1000 1500 2000 2500 3000 3500
B o R (m

No.20

30000
21853
15918
11595

6152
4481
3264
2378
1732
1262
919

355
259

137
100
[ohm-m]

30000
21853
15918
11595

6152
4481
3264
2378
1732
1262
919

355
259

137
100
[ohm-m]



7.2 AR TTHE LR



F P AR R

)T Ly
TN T MR 3 1 D ik T o X O AKGRERE R A TR IRT,

TNV TIZRT 5 RS R EE

w5 | wn [we| sxm | memE | W | HEAJE
a. Ruba Mereb & Ruba Enda Baulino ififi

No. 1 ES (e 50m FoAN v | ST

No. 2 KBt 60m FANT g | 7774

No. 4 R 60m F LU HHER 7774 b

b. Goda Shet ik

No. 5 ENie 65m F LT LA

No. 6 mhdt | 53m | M2 1L/s | S v LR/ TTIA | Kl TTTA MR
No. 7 B | som | KI0.4L/s | S0 T g LR KRR

No. 8 ENie 56m F LT Eanes)

c. Ruba Ali Meda Jiih

No. 10 sk | som | A92.2L/s | Fovopgss | 7774 b TTTA MRS

No.11-1 | & | som | MILEL/s | Fovomgis | 77740 TTTA MRS

No. 11-2 Ejz_‘[jj# 50m #92.5L/s ?“/iﬂ/ymﬁgﬁ YRE/TTTA B Yika., 7774 MERER

F T ERREWNEOTF T LR L




@2 77

VAV AN

T SN VBT 35 1T 2 it T & ORI K OB AKERERAE R 2 TRITRT,

T BN VITRIT 2RI REDUE

&5 | wr || wki mEncE [ A
a. Ruba Adi Harm il
No. 1 REHE | B5m | w2 oL/s | T4 AN LS MRUEHERS | TEhs R
No. 2 BRE | 3lm | 1.0L/s | T A LEEH MRUEERE | IR e R
No. 3 I | 5Tm | §92.22L/s | T L LEH MRUEHERS | TEhs RS, B
No. 4 I | ATn | 96.0L/s | T L LEE WRUBHERS | R R, R
b. Ruba Tsebar jili
No. 5 RN FH: 46m | #913.8L/s | T Lo~ LR s+ R TEfda A, AR
c. Ruba Elabo s
No. 6 KBGE | 50m For oo | s

BT EARAENREOFEF T LF L




(3) ~A4T 4~
~A T 4~ IR BT B RIERE R AT T LI FRIORT,

<A T 4 IR 5 AR RBEIBE

w5 | wr e | wxr | mepm | W \ HEA

a. AT 4 < HNETND ) O

No. 1 e | 90m | K0.6L/s | < F 1< AE i T DA U

No. 3 %pHt | 50m ~ AT < B s ¥

No. 4 St | 50m <A F 4 < B AEfi =K

No. 6 PN 55m ~A T 4~ VG TR A e

No. 7 B | sem | KI0.6L/s | < f 5 g < pEHE PR AERER | it 6 il PO B L
b. <A T 4 < ALBEE D) DY

No. 5 KBt | 90m ~AF 4 ~dem | AEREHE

No. 9 B | 5om | K90.1L/s | = A F 4 <ALk R ERAE | IRUE L DR R L

c. AT 4= JLI7M 9kn D)1 Dtk

No. 8 B | som | MO IL/s | ~ 5 ~dumpim s | WBUEHERISE | e Pk B

#No. 8 1~ A T « ~HLLHEEA S ALIT R Okm IZALE LTV 5,
FBRHILTBRIEERNEDR ST LFL



@) 7T 474
T T 4 A ISR % & ORIER X OEKEREBRE R A TRIORT,
# 2-1.25 7T 4 4 I2BIT 5 REEEBREE

&y | mr | wE | ke | meE L HEKE
a. Adi Key PSS 5 HE
No. 1 PNivEiS 55m 75 4 rA R P L A
b. Tehonda Hiis
No. 4 B 43m 75 AT A )
No. 5 PRives 50m 77 4T A B iE+ A+ REae RS
No. 6 pezibis 50m | #92.5L/s | 7T ATAHES TR RESTH zgifﬁm{m%éﬁ
No. 7 B 50m | I LOL/s | 75 (g i IR E+ A TRE G+ o LT
c. Ruba Bur {El
No.o | @S | som | #14u/s | 7 onrEm i SR | T RRIEIRER
No. 10 SR 50m 77 4 H AT WA R A
d. Ruba Adi Wegera il
No. 11 SeFi 50m 77 AL kS
No. 13 B 46m | I LOL/s | 75" 1AL TE R IhFEfE+ R s e+ R s B
e. Adi Key JbVET Valley 1 %l
No. 14 R som | A92.2L/s | v e gy | MRRERE TS R+ A TR LD
No.15 | @M | dom | AVLBL/s | yepiepimEs | MBUEODS R A AL
No. 16 RRTh I som | A96.9L/s | 77 ppqdevi sy | TPRUE A I+ s TR L
No. 17 R apm | KIB.8L/s | 75 ppqdbphiiE sy | B SRAE S | PR R R R
e. Adi Key JbVEH Valley 2 ¥l
No. 18 R Eh 3om | #910.0L/s | 75"y de vty | TPRE+ TR + e
No. 19 RRTh I 37m | MIB.5L/s | 77 g demi sy | TRE A I+ s TR L
No. 20 et | 38.5m | 9 1TL/s | 75 pqdbpEEss s | MEE RS IR+ A AL
% No. 14-20 1377 474 HL¥ER 2> S ALPE J7 1] 10-16km [ALE LT D,
FFITESBEENEOE T LA




Debarwa BH. 1

Geology

Debarwa BH. 2

Debarwa BH. 4

[Section Description

Geology

Geology

Debarwa BH. 5

Boukder dominated alluviol
deposite

Froctured chlortic schist

Jsection] ~ Desoription

[Section Description

Geology

[Sectionl ~ Desoription

& 8 & 8 8

[+
(=]

N O
o O

~
(4]

8

Boukder dominated alluviol
depasite

Fractured chioritic schist

Debarwa BH. 6

Geology

Debarwa BH. 7

Debarwa BH. 8

Depth

Geology

Geology

Debarwa BH. 10

[Section Desocription

Geology

[Sectionl ~ Desoription

IIIIIIIIIIIIIII
8 5 8 B8 g g 9O

&

358388 8

~
owm

8

- o
U|Du|°

N
(=]

N
0

o
(=]

(7]
wn

Weathered and fractured
basalt

Relatively fresh basalt

Waegthersd and froctured
basalt

50

o
(4]

=3
o

o0
n

~N
o

~
(4]

(=]
o

= Clay dominated alluvial
1| deposite

mmwm

Strongly fractured Iaterita
grovel

] Fractured laterite gravel withy
] quartz and calcite vein




Description

logy
Description

Weathered grunite rock

Dekemhare BH. 2

.| Boulder dominated alluvial

,«
RN
SRR

2RI

Dekemhare BH. 6
Geol

e

Depth [Section

1 1

Depth [Section|
0
5

70
75
80

Description

Desoription

Dekemhare BH. 1

NN N NN E NN
R IR
SRR

Dekemhare BH. 5
Geology

Depth [Section|

Depth [Section|

795

Description

Factured weathered basalt
Desocription
Coaree grained sand
Weathersd and froctured
Weathered and fractured

Debarwa BH. 11.2

Fractured laterite gravel with|
sl quartz and calcite vein
4 granite rock

Dekemhare BH. 4
Geol

Depth [Section

Depth [Section

Description

Description
pink granite rock
granite rock

Xq Weathered
Weathered
%] with qmrhp!'mdn

Debarwa BH. 11.1

Dekemhare BH. 3
Geology




May-dima BH. 1

Geology

Jsection Description

Strongly weathersd
granodiortte rack

weathered
i A Sl g P
Icibe veln

77| Mamsive gronodiortte rock

'v| Massive granodiorite rock

Fractured granodiorite rock

May-dima BH. 3
Goology
Depth [Section| Description

Massive granodiorite rock

Massive granodiorite rock

May-dima BH. 4
Geology
Depth [Section Description

Clay

oot ook

Massive granodiorite rock

Massive granodiorite rook

May-dima BH. 5
Geology
[Section| Description

Boukder dominated alluviol
deposita

vV
Strongly weathered
grmod%ﬂh rock
v

vv
Moderately weathered
v |ru»dbr%-rook

Massive granodiorite rock

Massive granodiorfte rock

May-dima BH. 6

Geology

[Section| Description

Massive granodiorite rock

Massive granodiorite rook

May-dima BH. 7

Geology

f

[Section) Desocription

i Ao

v Nassive granodiortte rook
A

Nassive gronodiorite rock

Weathered granodiorite rock

May-dima BH. 8

Geology

May-dima BH. 9

Desoription

Geology

Wecthersd granodiorits rock

V| Massive granodiorite rook

Massive granodiorite rock

Desocription

Strongly weathersd granalts
rock

Strongly weathered
nnn:lzﬂh rock

Strongly weathered
rmo%lh rock with

9
v quartz vien

Weathersd gronodiorits rock

Massive granodiorite rock

Massive granodiorfte rock




Adi Keyih BH. 1 Adi Keyih BH. 4 Adi Keyih BH. 5 Adi Keyih BH. 6

Geology Geology Geology Geology

Depth [Section| Description

§
4

Description Depth [Section| Description Depth [Section| Description

OUIO

o

Cloy

sl

-

& 6 8 5 8

&

&\\<\\\§ P R e ]

o o
(9]
|
N
(4]
|
(2}
o

T
3 3
T
N o
a o
T
N N
n_ o

|
@
o
|
]
o
|
@
o

Siltystone varies In colour

Mossive achist

&
|
(4]
(4]
o
(5]

o

|
D
o

|
(-2}
o

Adi Keyih BH. 7 Adi Keyih BH. 9 Adi Keyih BH. 10 Adi Keyih BH. 11

Geology Geology Geology Geology

Depth [Section| Description

g
$
H
b
;
]
i
H
;
;
{

&8 &8 &8 5 8N

L
& 3

[=]
-

-

(4]
(4]

E 60

E-es Ees5
E o 70
E s E

&
L
®

o

T
© N
o o




Adi Keyih BH. 13

Adi Keyih BH. 14

Adi Keyih BH. 15

Geology

Geology

o O

LY LY LN LN LR LS ALY LLL N LAEL LARLY LAY LR LA LA AL LA
853 3868 & 38 &8 & 8N

o

f

[Section) Description

Depth

- o

| | LAY LU L LR LU LR LR LRRY LR LRURN LLRLS LARLN LLRLY LA |
o N N o o o a (2]
o o o O o o o

Adi Keyih BH. 16

Geology

|
~
o

|
o
o

Adi Keyih BH. 17

Geology

Adi Keyih BH. 18

Adi Keyih BH. 19

Geology

Geology

o

&3 88 5 &

N N
[ =]

LY LY LN LN LN LY LY LLLLY LLEL LRRLY LAY AL LA L AL AR
&

8

f

[Section) Desocription

o o

-
(9]

[C ]
a o

o o
5388 G 8 &

|
®
o

-
[=]

Clay

] strongly weathersd and
.| froctured schist

&8 & 885 8

70

[T
@ N
S o

Adi

Keyih BH. 20

Geology

45

55

LY LY LN LN LN LN LY LLLLY LRI AR LAY LR A L AL AR
® N N o o
o o o u o




	第4章 プロジェクトの妥当性の検証
	4-1 プロジェクトの効果
	4-1-1 直接効果
	4-1-2 間接効果

	4-2 課題・提言
	4-3 プロジェクトの妥当性
	4-4 結論

	資料
	1. 調査団員氏名
	2. 調査行程
	3. 関係者リスト
	4. 討議議事録
	5. 事業事前計画表
	6. 参考資料・入手資料リスト
	7. その他の資料・情報
	7.1 電気探査結果
	7.2 試掘井戸地質柱状図





