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o.

In response to the request of the Government of Lao People's Democratic
Republic ( hereinafter referred to as "the Government of Lao" ), the
Covernment of Japan has decided to conduct a Study on Groundvater Deve-
lopeent for Champasak and Saravan Provinces (hereinafter referred to as

"the Study") in accordance with the relevant laws and regulations in

force in Japan.

Accordingly, the Japan Inrernational Cooperation Agency ( hereinafter
referred o as "JICA"® ), the official agency responsible for the

implementation of the technical cooperation programs of the Government

"of Japan, will aondertake the Study in close cooperaticn with the

anthorities concerned of the Government of Lao.

The present document sets forth the Scope of Work with regard to the

Study.

pBJECTIVES OF THE STUDY

The objectives of the Study are:

t. to formulate a strategy for gronndwater development 1n the study area

and
2. to formulate a groundwater development plan for selected rural areas.

. THE STUDY AREA

The study area shall cover rwo hundred( 200 ) villages in Champasak apd

Saravan Provinces.

. SCOPE OF THE STUDY

In order to achieve the objectives mentioned above,the Study shall cover

the following.

Y



1. DPhase I :

(1) Collection and review of previous studies and existing data:
(a) Soeio—economic conditions
(b} Relevant on-going and planned projects
(c) Water supply system '
(d) Water demand
()} Topograpﬁical, geological and hydrogeological maps
(f) Satellite and aerial photos
(z) Land use
(h} Natural conditions
- Heteorology, hydrology and hydraulics
- Geology and geography
(i) Data of existing well
(j) Environmental conditions
(k) Law, regulation and policies
(1) Institptions, organizations and administrations

{m) Others
(2) Basic analysis and field survey

(5)‘Satellite and aerial photo interpretation
(b} Field réconnaissances

- General

- Existing facilities

- Geology

Environmental aspects

{c) Survey on the condition of water utilization

(d) Survey on water demand condition

{e) Preliminary hydrogeological mapping

(f) Selection of the points for geophisical survey

(g) Ceophisical survey

{h) Building-up of database on water supply

(i) Formulation of strategy for groundwater development
- categorization of the study area

- rough estimation of water demand and groundwater potential

(i) Selection of rural areas for detalled invesrigation

—95..



2. Phase )

{1) Detailed investigation for the selected rural areas

(3)
(b)

(c)
(d}
(e)

Electrical sounding

Test borings

- Electrical logging

- Pumping test

- Hafer quality test
Hydrolegical investigation
Observation of groundwater level

Water flow survey

{2) Study and analysis

(a)
(b)
()
(d)

Water quality analysis
Water balance analysis

Water demand projection

Evaluation of groundvater resources potential

3. Phase M :

{1) Formulation of groundwater development plan for the selected

rural areas

(a)
(b}
(c)
{d)
(e)
(f)
(g)
(h)
(1)
(i)
()

(1)

Planning framework

Plan of water resource development
Plan of water supply system
Preliminary design of facilities
Construction plan

Operation & maintenance .plan
Institution and management plan
Estimation of cost and benefit
Social and economic analysis
Environmental impact assessﬁent
Evaluation

Implementation plan

(2) Recommendation of groundwater development for the whole study

area

~0fh-



. STLY SCHEDULE

The Study will be carried out in accordance with the attached reatative

study schedule (APPENDIX).

. REPORTS

JICA shall prepare and submit the following reports in English to the

Government of Lao.

1. Inception Report
Thirty (30) copiés within one (1) month after the commencement of the

Study.

- 2. Iaterim Report
Thirty (30) copies within six (6) months after the commencemenl of

the Study.

3. Progress Report (1)
Thirty (30) copies within thirteen (13} moaths after the commencement

of the Study.

4. Progress Report (2)
Thirty (30) copies within seventeen (17) months after the commence-

ment of the Study.

5. Draft Final Report
Thirty (30) copies within tweaty-one (21} wmonths after the commence-

ment of the Study.

Governmenl of Lao will present.its comments to JICA within oane (1)

month after the receipt of Draft Final Report.

6. Final Report
Fifty (50) copies within one (1) months after JICA's receipt of

said comments on the Drafr Final Reporet.
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Vil . UNDERTAKING OF THE GOVERNHENT OF LAG

I. To facilitate smooth conduct of the Study, the

Government of lao

shall take necessary measures;

(n

(2)

(3

(4)

(6}

(1)

(8)

to secure the safety of the Japanese study team,

to permit the members of the Japanese study team to enter, leave
and sojourn in Lao for the duration of their assigoment therein,

and exenpt them from foreign registration requirements and consular

fees,

to exempt the members of the Japanese study team from taxes,duties,
fees and other charges on equipment, machinery and other materials

brought into Lao for the conduct of the Study,

to exenpt the members of the Japanese study team from income tax
and charges of any kind imposed on or in connection with any
emoluments or allowances paid to the members of the Japanese study

team for their services in connection with rthe ipplementatioa of
the Study,

to provide necessary facilities to the Japanese study team for
remittance as well as utilization of the funds introduced into

lao from Japan in connection with the implementation of che Stady,

to secure permission for entry into private properties or

restricted areas for the implementation of the Study,

to secure permission for the Japanese study team to take all data

and documents related to the study out of Lao to Japan,

to provide medical services as needed. [ts expenses will be

chargeable on members of the Japanese study team,
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7. The Government of Lao shall bear claims, if any arises, against the
members of ihe Japanese study team resulting from, occurring in the
course of, or otherwise connected with, the discharge of their duties
in the implementation of the Study, except when such claims arise
from gross negligence or willful misconduct on the part of the

members of the Japanese study teaa.
3. Hinistry of Health shall act as a counlerpart agency to the Japanese

study team and also as a coordinating bedy in relation with other

governmental and non-governmental organizations concerned for the

smooth implementation of the Study.

4. Ministry of Health shall, at its own expense, provide the Japanese

study team with the following, in cooperation with other organiza-

tions concerned;:

(1) available data and information related to the Study,
(2) counterpart personnel and support staff necessary for the study,

(3) suitable office space with necessary equipment in Vientiane, Pakse

and Sarayvan.
(4) credentials or i1dentification cards, and

(5) appropriate pumber of vehicles with drivers.

Vil . UNDERTAKING OF JICA

For the implementation of the Study, JICA shall take the follawing

feasures:

1. to dispatch, at 1ts own expense, the Japanese study ream to lao, and

2. to pursue technology transfer to the Lao counterpart personnel 1n the

course of the Study.
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X.

OTHERS

JICA and Hinistry of Health shall consult with each other in respect of

any matter that may arise from or in copnection with the Study.
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GROUNDWATER DEVELOPHENT FOR CHAMPASAK AND SARAVAN PROVINCES
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Japan International Cooperation Agency (JICA), at the official
request of the Government of Lao People's Democratic Republic dis-
patched the preparatory Study Team {(hereinafter referred to as
"the Team), headed by Mr. Seiji KAYHO to Lao People's Democratic
Republic from'ﬂth ta 27th December, 1993 to carry outfield survey
and discuss and conclude the Scope of Work for the Study on Ground-
water development for Champasak and Saravan Provinces in Lao People's
Democratic Republic (hereinafter referred to as "the Study").

The Team carried out field survey apd had a series of discussions
with the authorities concerned of the Government of Lao People's
Democratic Republic as well as the Provincial Governments of Champasak
and Saravan. Those who attended in the discussion are named in annex,

Following are the major points discussed in connection with

above Scope of Work, which is agreed upon and hereto attached.

1. Study Area
(1) As to Champasak province, Ministry of Health initially requested,

in the terms of reference, Ponthong, Champasak, Khong, and
Parksxong districts as the study area out of ten (10} districts
of the province. Ministry of Health and Provincial Government of
Champasak, however,proposed during discussions, Bachiangchaleusocok
. Khong, Pathoomphone, Sukhuma and Sanasomboon districts being
the most requiring groundwater development, therefore prioritized
area, nominating all tne names of representing one hundred
{100) villages. |

{2) As to Baravan province, Ministry of Health and Provincial Gav-
ernment proposed Saravan} Khongsxedon, Lao ngam, Lakhonepheng
and Vapy districts with one hundred (100} villages nominated
out of eight (8) districts in the province.

{3) Regarding the both provinces, the Team accepted the proposals
and clarified the study area, as attached for reference, which
covers one hundred villages in the five districts of the pro-
vince of Saravan, and the same number of villages of the dis-
tricts of Champasak province, and some other area constituting
parts of the same topographic caracteristics/ aguifer as the

above mentioned area, if needed, excluding mountainous and

A

upland area in the both provinces.
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2, Scope of the Study
(1) Regarding the target year of the groundwater development plan,

the both sides agreed on the year 2005 as the target, taking
into account the present national plan as well as the time
allowance required to implementation schedule of the forth-

coming groundwater development plan.

(2) As to the level of water supply system, the both sides agreed
that level I system { hundpump ) should ﬁrincipally be applied
and level IT system ( motor pump and elevated tank ) might be
appliéd only where level I system could not be applicable and
other conditions being viable, to the forthcoming groundwater

development plan.

{3} As to the utilization of groundﬁater, the Team stated that
" the Study should put‘an emphasis on drinking and domestic use
and some recommendations be made for use of irrigation purpose
in case and wheréAthe groundwater potential reveals far exceed-

ing the d:inking and domestic demand. Lao side accepted this.

{4) As to the selection of rural areas for detailed investigation,
the both sides agreed that ten (10) villages be taken up for
test well drilling in Champasak and Saravan Province respectively.
Selection shall be made through discussions between the JICA
Study Team and the Ministry of Health/ Provincial Government in

the course of the Study,.

(5) Land Aquisition for test well drilling shall be facilitated
‘on time by the Ministry of Health/ Provincial Government after

selection of the sites.
(6) The Team proposed that village people be trained by the Mini-

stry of Health/ Provincial Governments for the maintenance of

the well wherever test wells are completed and hundpump then

installed. Lao side accepted tha proposal.

>
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3. Others

(1)

(2)

{3}

(4)

(5}

Ministry of Health/ Provincial Governments requested that
test kit and equipment for water gquality be introduced into
both the provinces as these are virtually non-existent in

the provinces. The Team replied thalt reuest should be

taken into consideration,

Ministry of Health/ Provincial Governments fequested the
Team to consider allocation of the fund for office rent,
office equipment by JICA as these are not available in
poth the provincial offices. The Team stated that the requ-

est should also be taken into account.

Ministry of Health/ Provincial Governments requested that
vehicles should be provided'by JICA since the circubmstances
do not allow them to provide with due to severe scarcity
of the trahsport in the various governments offices in

the country. The Team stated that even in case JICA could
provide the Study Team with vehicles, the ownership should
remain with JICA regardless of the name of consignee.

Lao side understood the points and accepted.

Ministry of Health requested that counterpart personnel
should be trained in Japan. The Team replied that they

would make efforts to meet the reguest.

Letters of confirmation for the cooperation by the
provincial Governments to the Study are also hereto

attached for reference,
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1.

Attendance menber of Heeting

Lao P.D.R side
< Hinistry of Health >

Dr. SOMOCK KIKGSADA
Deputy chief of Cabinet / Chief of Foreign Relation Office.

Dr. HOUANTA MANIPHOUSAY
Deputy Director of National Institute of Hygiene and Epidemiology.

Project Hanageb of Water Supply and Eanvironmental Health.

Mr. XONGKHAY MYBOUN
Groundwater and Drilling Engineer.
Rural Water Supply and Sanitation Project National Institute of

Hygiene and Fpidemiology.

< Saravan Province >

Mr. THONGYANG SIHACHACK

Governner

Dr. KHOUTDARA VONCSARAYANE

Director of Saravan provincial Health

Mr. BOUN LIENG NOLASING

Deputy Cabinet of Saravan Province

Hr. BOUNSO

Deputy Director of Saravan Proviacial Health Section
< Champasak Province >

Hr. ONENEUA PHOMMACHANH

Governner
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Hr. KHAMPHANH
Director of Public Health

De. VATH KONGKEQ
Chief af'Deparétment of Water Supply and Environmental Sanitation

Dr. TOUKHAM
Deputy of Public Health Service

Dr. SAMLY
Deputy of Public Health Service

. Japanese side

< Preparatory Study Team of J.1.C.A >

Mr. SEIJI KAIHO
-Team Leader
Director, Social Development Study Division

Social Development Study Department of J.I.C.A

Hr. KELJI TOKUDA
Hydrogeology / Environment
Nissaku Co., Ltd

Hr. SHINICHI YOSHIKAWA
Boring Planning
Nissaku Co., Ltd
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LAO PEOPLE’S DEMOCRATIC REPUBLIC

Peace ,Independence |, Democracy ,Unity'} Prosperity

mmmEzzzwzz (((00)) )sun-mozox

Province of Saravan

administratoin Sector Ref N. 335/Prov.adm

.Report

To: H-E Acting Minister of Health

Vientiane

Object : Report on the meeting betwea2n the Saravan provincial
Governor and the chief JICA team mission to the province of Saravan
dated 14 - 15 December 1993 S

1. Both sites discussed on conditions of water supply especiallly
in Saravan province . In the first preparstion of survey study in
“Gdistrictg: Saravan, Vapi, . Khongsadone , LaoNgam and NakhoAaphens
2. Ymplementation on the Lack of water supply areas, the request
For water supply depends on the raquest of the population and thae
local administration.

4. Saravan province will take necessary measures for facilitating
smooth conduct of the JICA work team for water supply project along
with the agreement of the Government of Lao POR .

4. For the signing of Minute meeting , we would like to suggest Lo
she Government level to decide , and 1nforming our province for the
follow up of the program.

Sincerely
Saravan , 15/12/93

The governor
Thongvang SIHACHACK
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LﬁO&PEOPLE’S DEMOCRATIC REPUEBLIC

Peace , Independence , Democracy JWnity |, Prosperity

bmmmmzmo={ ((00Q)) ) =oommzans

Province of Champasak

administratoin Sector Ref M. 335/Prav.adm

To: H.E acting Minister of Health
vientiane

Object : Report on the meating between the Chapasak provincial
Governor and the chief JICA team mission ko the province of Saravan
dated 14 - 15 December 1993

1. Both sites discussed on conditions of water supply especiallly
in Champasak province . In the first preparation of survey study 1n
Sdistrict. : Khong ., Pathoomphonne, 3Sanasomboon, Bchiang and

Sukhuma.

2. Implementation on the bLack of water supply areas, the request
for water supply depends on the request of the population and the
local administration.

3. Champasak province will take necessary measures for facilitating
smooth conduct of the JICH work team for watar wupply project along
with the agreement of the Governmenbt OfF Lao PDR .

4. For the signing of Minute meeting , we would like Lo suggest to
Ehe Government level to dacide , and informing our province for the
follow up of the prograim.

Sincercly
Pakse , 15/12/9%

The governor
One Naoua PHOMMACHAMH
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Seiji/MAf&E  Etsukol ¥R

[Hinistry of Healih}
(Y0H in Yientiane)

Prof. Dr. Yannareth RAJPIO : Hinister
Dr. Somock KINGSADA : Deputy Chief of Cabinet, Chief of Foreign Relation-Office
Dr. Nouanta ¥ANIPHOUSAY . Deputy Director of National Institute for Hygiene

and Epideniology(®F : S485%), Project Yanager
of Water Supply and Environmental Health (¥SEH),

¥r. Phoukhong CHOMEALA : Coordinator, Foréign Relations Qffice, Cabinet of
Hinistry, HOI

br. Khamvieng VILAPHANH : Chief of Service (¥SEH)
¥r. Khongkham HYBOUN . Groundwater and Drilling Engineer, Rural Water Supply and

Sanitation Project, National Institute of Hygiene and
Epideniology, HOH

{Saravan Prov. ]

Hr. Thongvang SIHACHACK : Governor of Saravan Province

Dr. Xhoutdara YONGSARAVANE : Director of Saravan, Provincial Health Section (PHS)

¥r. Bounsu - : Depﬂty Director of Saravan Provincial Health Section (PHS)
Hr. Poovong XAYAYONGSA - Hedical Officer, Administration Office of PIS

¥r. Boun Lieng NOLASING | - Deputy Cabinet of Saravan Province

¥r. Kham PONG ' - Assistance of Water Supply Projéct Head in Saravan Prov.
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{Champassak Prov. )

¥r. One Neur PHOMMACHANH < Governor of Champassak Province

¥r. Khamephanh - : Director of PHS

Dr. VYath KONGKEOQ : Chief of Dpt. Water Supply and Environmental Sanitation,
PHS

Dr. Toukam - : Duputy of PHS

Dr. Samly - : Duputy of PHS

r. XKaysone = : Duputy Chief of Dpt. Water Supply and Environmental
Sanitation

[Kinistry of Agriculture & Forestryl
(NOAF in Vientiane)

r. Sitaheng RASPHNE : Yice Hinister

Ur. Langsy SAYVISITH : Director General Dept. of Irrigation, MOAF

Hr. Somnuk CHANTHASETH : Dpy. Director, Study Survey & Design Center [SSDCA, HOAF
Br. Vongsadenh DOUANGHALA : Chief of Hydro-geological & Laboratory, [SSDCJ

[Kinistry of Industry & Handicraft]
(MOIH in Vientiane) .
¥r. Khayka HANIPHOUSAY . Engineering Geologist, Hydropower Engineering Consultants,

VHECE, HOIH
¥r. Thongsay [NDALANGSY : Engineering Geologist, THEC), MOIH

{National Institute for Hygiene and Epidemiology]
(NINE in Vientiane)
Kr. Hanesila PHOUPASEUTH . Food and ¥ater Analysis Unit, NIHE

Hr. Thavy ATXAYAVONG : - do - . NIHE
s, Hika SAITO : Virology Expert of JICA, LAQ PIC Project, NIHE
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[Dept. of Heteorology & lydrologyl
(D¥H in Vientiane)
‘¥r. Khamthong SOUXHATHAHYAVONG :

[Dept. of Geology & Hines]
{[Geoc-¥ines | in Yientiane)
Dr. Simone PHICHITH

[National Geographic Dept. ]
(NGD in Vientiane)
Hr. Xhamphone ANPHAYPHONE

[United Nations Children’s Fund]
(UNICEF in Vientiane)
¥r. David ¥ASON

¥r. Francois DELPORTE
¥r. T. RAH¥AN

s, Haliporn VIRACHITH

{Asia Plastic Co.,Ltd. ]
¥r. Kanha (118) -

Research Planning Unit / Hydro-Y¥eteorology Training
Center

- Hanagerial Division of Hineral Resources, Dept of Geology

& Wines, Hinistry of Industry and llandicraft

: Aerophotogeodetic Engineer, NGD

: Programme Officer

. Asst. Project Officer, Water and Environmental Sanitation.

UNICEF

- Asst. Project Officer, Yater and Environmental Sanitation,

UNICEF

- Sr. Programme Assistant, Water and Eovironmental

Sanitation, UNICEF

. ¥204%% in Vientiane

_EU:_
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MINISTRY OF AGRICULTURE-FORESTRY

NEQOY nEdna -l
INSTITUTE OF IRRIGATION

vy Zuasdzy

-~ . 14
e Wdin  2somotsy
gy, 8.t Y a0
b: B350, 5102, 5230

10
& MICRO . HYDROPOWER

VIENTIANE, LAO P.D.R
@ : 8380, 6102, BAGO

7.3 Project : GROUNDWATER INVESTIGATION
Organization : FORESTRY SCHOOL MUANG MAI PAKSANE

Test : MUANGMAI

Constant Pumping Rate 1373.8 [m3/day]

Distance from Pumping Well = 0.20 [m)
Type of Aquifer = CONFINED
Type of Input Data = DRAWDOWN
Well Type = STANDARD
Transmissivity = 52. [{m2/day]

0.2094 [m]

Standard Deviation

Number of'Points = 19 of 19

H ] ¥ 1 F 1
1 ¥ L t 3 ]
' No ! Time ! Drawdown | Computed | Diffe- |
! Hmin] | [m] ! Drawdown | rence |
e e i fom e jom e :
- 1 0 1.80 1.54 0.26 |}
! 2 1 2.51 2.65 ~-0.14 |
! 3 2 3.77 3.93 -0.16 )
L4 3. 4.66 4,72 -0.06 !
S 5 5.52 5.75 ~0.23 |
1B 7. 6.17 6.43 ~0.26 !
O 10 6,98 YR i -0.19 |
H 8 15 8.10 8.01 .09 |
! g 20 8.84 8.62 0,22
110 25, 9.43 3,08 0.35 |
11l 30 3.79 9.47 0.32 |}
12 40, 10.44 10.07 0.37 |
L 60, 11.10 10.92 0.18 |
P14 90. 11.13 11.78 ~0.05 1
7 15 120, 12.17 12,39 ~0.22 |
i 16 150, 12.68 12.86 ~-0.18 |
V117 180 13.11 13.24 ~0.13 |
18 210. 13.47 13.57 -0.10 !
119 240 13.80 13.85 -0.05 !
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MINISTRY OF AGRICULTURE-FORESTRY

:gﬁﬁédﬁh)

T NSTITUTE OF IRRIGATION
jpazdzny |

WAAN  asmnusy & MICRO . HYDROPOWER i
J.d. 0 VIENTIANE, LAO P.D.R

!‘510“ 85250 & 8380, 5102, 82680

7.4 Project : GROUNDWATER INVESTIGATION
Organization : FORESTRY SCHOOL MUANG MAI PAKSANE

Test : MUANGMAI RECOVERY

Constant Pumping Rate 1373.8 Im3/davy]

Distance from Pumping Well = 0.20 [m}

Type of Aquifer = CONFINED

Type of Input Data = DRAWDOWN

Well Type = STANDARD
"""""" e e et e et LTl RN
Time | Drawdown } No |} Time | Drawdown | No ! Time ! Drawdown !
imin] E [m] H i[min] | [m] ] iimin] | {m]) H
~~~~~~ R B ] P IRMCR) [
0. 12.69 | 9 20. 3.29 ) 172. .28 H
1. 11.65 | 10 25, 3.00 ] 18 202. 0.21 !
2. 8.08 1! 11 30. 1.80 ; 118 262, 0.12 !
3. 7.33 | 12 32. 1.36 | 20 322. 0.03 |}
5, 5.52 | 13 87. 1.06 | 21 337. g.02 |
T. 4.82 | 14 107, 0.71 V22 347. 0,00 !
10. 4.19 | 15 127. 0.44 ! H
15. 3.656 v 16 149, 0.32 H !
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MIHISTRY OF AGRICULTURE-FORESTRY
INSTITUTE OF IRRIGATION

& MICRO.HYDROPOWER 12

[LANE. LAO P.D.R.
ALY VIENTIA P

102, 52580 ' @ : B30, 5102, BREO

Project : GROUNDWATER INVESTIGATION
Organization : FORESTRY SCHOOL MUANG MAI PAKSANE

Test : MUANGMAI RECOVERY

Constant Pumping Rate 1373.8 [m3/day]

Distance from Pumping Well = 0.20 [m]
Type of Aquifer = CONFINED
Type of Input Data = DRAWDOWN
Well Type = STANDARD
0000,5 o
o) fa
[+
| o
[«]
@ x
1
100 i 1000

10 _
United Nalions OW Sofiware Timelminl
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HINISTRY OF AGRICULTUS
INSTITUTE OF IRRIGATIC

N bl
n¥Qon NEINA - Ul
gemdy  Buazdz

L e Lr
way tdunhdn etminvew

a5y, 4. 4.U. 210 _
®: B350, 5102, 520

& MICRO. HYDROPOWE

VIENTIANE, LAG P.D. R,
®: 8380, 8102, 8250

T

7.3 Project : GROUNDWATER INVESTIGATION

Organization : FORESTRHY SCHOOL MUANG MAI PAKSANE
Test : MUANGMAT .

Constant Pumping Rate 1373.8 (m3/day]

Distance from Pumping Well = 0.20 [m]
Type of Aquifer = CONFINED
Type of Input Data = DRAWDOWN
Well Type = STANDARD
Mgihod THEIS
[m]
|
\l
5 L
e
g
\\4\
3 _ o
r 10 Sl
2 ﬁn_\{
Ay
d
" \O\O\"\%
n
15
20
?51 10 100
United Natijons QW Softiwarse T ime
Transmissivity = 52, [m2/day]
Standard Deviation = 0.2094 [m]}

Number of Points = 19 of 19
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SN ILCIAL DEVELOPMENT PROJECT
v =t JANK / UNDP

03

Hell Ho., LMW/02 Localion: BORJKHAMXAT E-48-52

Elevalion: X = 183%8,2 2046,2
Mathod of DriYling: DRY AUGER CORE
Ori11ing Dales  : MARCH/1988

| _Total Depth T 42,00

Commants : PRODUCTION WELL FOR
MUANG MAI DISTRICT

WATER SUPPLY FORESRY COLLEGE

WELL L. OG

SCREEN | DEPTH DG L1 THOLOGY

0.5 =and Fine
Fine sand witlh
broken rocks

42.8

Creyish Sandstdns

10
] #11.5
= I
— - ¥
iy :)‘ Pt
— 15_:‘_:1
E ). 4
=

RN

ha
(=
% I

|

7 ‘(‘_{)( .
B Sandstone with
% interbedded fissu-
28 -7 r’mg hor Yzons
j X
b

N R

-

[

Creylsh Sandstons

42

Unitled MNatlons CW Software

~166~

Gate: 27/03/88
Capacity: 0.69 L/S
Duration: 12 HRS
Mothod : BAILER PUMPING

s 15.3 m

For short term pumpling
0=2.2 173 in wet season
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(AL - S /W)  IAE O
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(199 34) a5
12088 k) - - (A1) [RE=Y227iH]
HABE2 s — I+ 0 (D) H£E09H, TG-64 1{#L0:30Lv
SuaszAr, 1525 (B2, SE29TC Bh
1 7TH, S=h—F k7 IVEE,
F2A0OH CGR) - - - (2) [Nvady=ExayFyidl
0 TR /LHZE, 0703 0 TFHEEK, TC-690F10:50Lv
Frr#F+sAr, 11:35 (KE2KM BKKERD ., 28°C £
FOJEARBLICIOCV/IMAROHINZ &0, WMEMIEHICRIRE L,
Mr. Phoukhong CHOMMALA fMOH) B LT,
Dr. Nouanta MANIPHOUSAY (MOH) oz ®o
BaoftREtTvE v FEhS |,
128304, T4V 7y REYF Y kT VEE
L4053 05, BAAMEIEGET AL, AmkH%Hin)
513 043, F7MFCOITTHE, L-FIFA=T718K
TP 1 0MELT, 1TK=0, 153F 1000K=153H
16%304, MINISTRY OF HEALTH ZX&GhE.
m&#:Prof. Dr. Vannareth RAJPHO
Minister .
178, Dr. Nouanta MANIPHOUSAYODOHEHMIZILE,
i3 Deputy Director of National
Institute of Hygiene and Epid-
emiology, Project Manager of
Water Supply and Environmental
Health, " Ministry of Health
| 78304, JOCV LAOS OFFICE &
Ms., Eftsuko HARADA(Deputy.Managing*
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—Director) D=3 0 voifiHl, FHEO 7o+ %
HITHRC 77y Vo = VEEHER OB S - T8, &
ARBELC v 7 VY ORI, WFOMEO4~IATHEE,

1 8853 043, k7D OPEBEECI A, B4V VY RUT I U2
MM, £ RUA Y FHRIELD Y, A EFNSHECH B,

Lz2a108 (&) « -« (3) [ExvFyv vid]

0884 043, JOCVHBHEGHM /IMATEL 0 BHURINOFEL b,
MEOHRM3 0% (37 & —RBEIC2 BT EBREEHR)
TAZTOWGEHOGRGAORIBE, ThIEEHELmniEEL,
09K L 0%, MOH (REE&) FESE S/W (K57 1) OBt
=¥ :Dr. Somock KINGSADA:. .. (JANEDTFE)

Deputy Chief of Cabinetl, Chief
of Foreign Relation Office,
Ministry of Health
(FE) MOHAHEBICHmEREET L b, LAfETH B L,
TEDREHMERR 1 0 HE WEOS~T7 BB HESZ L,

1485204, Ministry of Agriculture and
Forestry®R§HH (Dr. NouantafRliT)
fic®H :Mr. Sitaheng RASPHONE

Vice Minister
I 50304, UNICEF&M. - - - - HEHAF |
is#:Mr. David MASON (Programe Ofe. )
Mr. Francois DELPORTE (HF#5LY)
(A% Mr. Anne SUTHERLAND:Reprst.)

P 9, BAXESEGM (& a18E%)

2R LE (L) - (4) [ExrvFaeia)
0814 04, JOCVHBH

100, Service Geographique National
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COMEDOER M1 T7T0m XE&E:247C HZELIZEL,
PCI «» iBHAMEMHE 8- Toh (MEMNERKD 58H)

#i5t - - Ta 03-3413-9321 {%
108204, Dr. v -0F 74 AABEYD, Al

[ 8%, #%, Mr. Langsy SAYVISITH (FE#EXEB¥)
45, Director General
Dept., of Irrigation, Ministiry

of Agriculture and Forestry

128128 (8) - (58) BFH [KxrF v »=224370 (R 23/20)=/37 & —iA])
D58 KFN-FLulZTDohb,
0585 04, T3S, 068l 5971y s+, EEREHABI0OOK
07@.@%,07%15%%@.%W25T.¥§%8DAEWD
BEFIL500m, MEAMICEND. —RY N, IDREKESES
088104, ¥4 PEEBAr., JR25C BAELEZE,
0854 54 Lv. sARICA 2 NOWTHERLA LB 5, MERYAE
09851 54, ¥3 0 %EAr, MOHOProvincial Hea
—1th Section®AR¥ vy 7OHMASHD, 474 ZITEH .
098304, PHSHA 7« REE, R v I7DMBAHD. /35— Ak,
fifL#F :Mr. Bounsu —
Deputy Director of Saravan
Provincial Health Seclion
(PHS)
Mr. Poovong XAYAVONGSA
Medical Officer
Administration Office of PHS
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Mr. Boun Lieng NOLASING
Deputy Cabinet of Saravan

Province

MR. Kham PONG
Assistance of Water Supply -~
Projeect Head in Saravan Prov.
e Mr., #-LBHFOTF-2%F-TWHE (HHRETHSS) .
HEOFEHERE : 4 0m, HE s - HKs - ZKE, Cas. ¢3in
BEOMOCbOXKES, v Pl THAO DSBS ORI,
1205304, B2 (B:Ban - - HOB) THEIPONIE
Rotadrill—-201] %%4#%, RodOB LItk yDT oD
VEBBIL T FSA 7RO - VB, RS TE2EAFY v /53 m
IRV -FEy Fo#bin, TEREKER, Rodef2in EHI

tr

O 3mEEOPEE NV IMEOWE, UNICEF®Project

14155 05, Ry E—TicEE, o HoEEH1T0m, SE27C
Ruratl Water Supply and Environmen
—tal Health Project of Provincial
Public Health &hit
15, Fv Yy JBTFOGovernnor 2EHEEM,
Governor :Mr. One Neur PHOMMACHANH

(= Za7 F2Fy—-3% 503

L 68~ | THT v S L OF o REF VRIS, PHSORY v 7 &4T8E,

=& :Dr. Vath KONGKEO (MoFoHTaMt—nDA)
Chief of Dpt. Water Suﬁpiy and

Environmental Sanitatiaon

Dr. Toukham -—

Deputy of PHS, Champasalk Prov.
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Dr., samly -—

Deputy of PHS, Champasak Prov.

Mr. Kaysone -—
Deputy Chief of Dpt. Water Sup
—~ply and Environmental Sanita

—tion
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081304, Pathoumphone District,
Tokmo k/NDEEDIFEODHFHD (RF/+—-L038km)
wiks#14. S5m WL :#dm
EC:21. TgS/em WT:286. 9C
WEEHS., Tm WL H2m KFEREXSD, KEKS L,
jyﬁU;bW EC:28. TuS/cm  WT:27. 1%C
1Ok, TKm—4 8% « «HEZKkmTIFEREBHY,
2 =7y M AODERISEE & LOWRIAOEK T IMLOR WSS 3,
P OBE2 043, A AU HDIG
V1B 155, #rahvjilolg
LIK255, B n—Ha27—-Vlirbmimiciingd, 4¢20 Vb,
L1504, =Y TA2VAE%EY, KhongBliddisg
Khong DistrictiRBAKNdbLETHI000DEISD,
ARBFHETO000A, 3-2 - 7452 FRGAOE, 554 Tilihc
w8 kmEX 15 km, KRIFWRE O (B/kEE) , SESETHL,
WHEOHFHIIHFH DA — Z b5 ) YHHDHF -B/OX R kB R
RTHBLED, BEELOFSTH, EC:R¥W WT:29. 27¢
"HOMMFAHFT #EX6m WL : 3. 5m (S mETFL)
29— rOOFS 1. 5m EC:A# WT:27. 8T

UNICEF-PJTI1 6 4KRZHEAIL, 1 0 4K25Dh, 6 0 AHEE
Ure (RSIE: 6 3%) &o FIGEEFI2 0 m, kRS,

P33 7=V —liMBR DRE TS A v %E~ND, | A1 33K
(Fi2 0B Y 0 b)) A2 anR"Z2D 72 ) -FiE: 4000k

-176-



LaB  TBRO/, HE3 LT, AU REYIHESE . BEL T,
Yo valfiBlSm FAERAY T - KT CRET LRS-~
MO8 HEEE (199 14) . ECA—¥—~FRATHIT,
HERIEWEXMO—MIZH 5, Hili —YA 7 D2 ERE S,

14852 54, 1 38EA VKU TEBRED Y 2k S 2 0 vilgH 2

14853 04, 3=« XXR—OBERENS, BADHTEDTHE,

a4 04, 1 388l A7 —zmhd,  (G®1 TH2 34

L7853 04, T+ LA F U ZORTF VRS, (FiE: 32 8 kmE)

F2H14H (L) « (1) [ E—=R 13EESR 13-8/16 By 57 v
DR 23T FDN— 4t + /S i)
06%30%%%.9;—1,wab,ﬁﬁvv,j—tmTISOOR

0 7852 54kFVHS, 8O [E26T

2LV RETRM: AL AN 230k/L, ¥—EHA 215k/L

SRENy Tho by cHREES 200k (30PD
08F2 043, EMAIOIEC DI LYOKE (THB) Fimms,
098, B hawrerst 372-5034km) FROGAHFS
D, DUy Y— MR, KN FAFEER, BIOSEH2 0,
Yo ZEXKIL Omfi, WL t#95. 5m GElid 7~ 8 mic FAi2 M)
EC:56. TS/ /cm WT:27. 1

0982045, B, 2w~y BOFR Y FRYTIHFSD,

Y¢ Cas. ¢#11. Sin, ZEFH2 0m, HE: BF  Fi: 9 8&
EC:0. 867mS/cm -WT:28. 6T
-y, Ry 7EUSHIHE H200, 000k 370
SOMDDAROBYSE, 2, 000k (300FL78) BE&,

090%4 04, Y57 DPHSDAY vy IMr. Poovong® (HFP
REELL, Kok BE) —FFER-13/16%8TaVy s biliks,
OQﬁSSQ,ﬁvuyznymTiﬁ%@tA@.jythyme
BAOERZ L, HU 1 35EEILACHN D, SITOADNS 00 0 A,

105 04, vt~ Fuhns 38 kmiidaDs, 7ok (57 08)

~177-



EUNTCEF DAY KR 7HBES 0, EEUS - A | DAYE - b
OT, 1 9T8FETH20ARYTOANELE L, RBrrogr:
Serial No. 30980&%HbY,
Yo BRI, WLEAY FABMEORE U S8 2 0 mih ?
EC:0. 737mS/em WT:29. 8T
L 1B, TKM-94K) (S2e—2594 kmiaok) 10580 o
eHFEHD, HEEHS5m WL H2m BHE:Hd4dm 2EL,
EC:62. 4uS2cm  WT:27. 0C
11104, ave—FUoAiclah->T1 3SHEHICRES,

(3ot FUBIEA 2 & —H0AE45 0 kmich b | 6 2EO56E)
LIBS4 053, ot oAt (R I3-BALD v ERVFHE (o KAL)
Yo AU hOMEIZIIE5. 5. 3 1. AT,

8 54~ 8 THD JEMEHBIEIE LD, 27 0=y,

CEFEERLA VT4 T -2 MKWMOBZ 5560 ThH3 &,
ERER KR SHA) &E: 30T
128y, Ve —-FUcis o—-HVERETEREES, | AHLD
1900k (285M), MOBSREDIF v 2 IANLD, 2800k
(420M) Ao : 11000k 12VSeFYU—:24000%k
1215 04, B B. JAUEAG | 3 - BEE GEW) £HET 5,
[ 38154, B, avrAFica<. P21 5 04,
e AV Y- MEAHFHD, FEEXS~8m, WL 1 %4 m
EC:0. . 225m8/ ¢cm WT:31. 8°C
GRS 0 mOPPAZVIINS B4, TEETF A>T 5,
3053 04, MUILAE>TOBHERE, ABY-LIMERS & Bbhs,
LAIEE 04, 2V2 Y~ hOBDIEOEMN 7ot FUEE 2, 158 0m
% BV VECRECOMATERD S D, kG2 m
EC:57uS/ cm WT:25. 4°TC
LAME4 54), Nt yty MIZED, BHd 0m  2RED,
L5%: 1 043, B« 72y khniA,
15055 5%, #57mPHSA 74 XABEHM. 1==#18 0m

~178-



(vt~ RFu~t300 :#480km) —0 1 3SROEHhoD
JV— P 1 3~ BERIEThAMET, & FAJIB0IcREL,
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Director of Saravan, PHS
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