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PREFACE

In response to a request from the Government of Lao People’s Democratic
Republic, the Government of Japan decided to conduct a basic design study on the
Ground Water Development Project in Champasak and Saravan Provinces and entrusted
the study to the Japan Intemational Cooperation Agency (JICA).

JICA sent to Lao PDR a study team frora February 24 to March 16, 1997.

The team held discussions with the officials concerned of the Government of Lao
PDR and conducted a field study at the study area. After the team retumed to Japan,
further studies were made and the present report was finalised.

1 hope that this report will contribute 1o the promotion of the project and to the
enhancement of friendly relations between our two countries.

[ wish to express my sincere appreciation to the officials concerned of the
Government of Lao People’s Democratic Republic for their close cooperation extended
to the teams.

July 1997

/d;M:rZ e/

Kimio Fyjita

Prestdent
Japan Intemational Cooperation Agency



July 1997

Letter of Transmittal

We are pleased to submit to you the basic design study report on the Ground Water
Development Project in Champasak and Saravan Provinces in Lao People’s Democratic

Republic.

This study was conducted by Kokusai Kogyo Co., Ltd., under a contract to JICA,
uring the period from Febnuary 12, 1997 to July 28, 1997. In conducting the study, we
have examined the feasibility and rationale of the project with due consideration to the
present situation of Lao PDR and formulated the most appropriate basic design for the

project under Japan’s grant atd scheme.

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

Very truly yours,
\
—%‘#@/ﬂ
¢ '
Kinya Nakamura

Project Manager,

Basic design study team on the
Ground Water Development Project
in Champasak and Saravan Provinces
Kokusai Kogyo Co., Ltd.
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(D The village roads become quite impassable during in the rainy scason.
C-1, Nakham Village, Sanasomboon District in Champasak Province

@  Domestic water is obtained from ponds and is used for laundry, bathing,
and cooking. C-63, Lak 20 Village, Pathoomphone District in
Champasak Province
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@  Existing Lucky type hand pump well in C-82, Thapcham Village,
Sukuwmna District, in Champasak Province.

@ The gushing water is obtained from the riverbed. C-99, Settaolek
Village, Khong Disirict in Champasak Province



& The bridge was destroyed during the Vietnam War and the Sedon river
Way to S-72,73

can run in the riverbed only during the dry season.
Nonoon- Tai Village, Saravan District in Saravan Province

® T.llc Test Well being used.  S-64 Phonphai Village, Saravan District
in Saravan Province
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@ Girls carrying drinking water in C-50 Phin Village, Bachiang District in
Champasak Province

Signing of the Minute of Discussion in Vientiane, March 5% 1997.



Abbreviations

ADB : Asian Development Bank

CWI : Clean Water Institute

GDP : Gross Domestic Product

JICA : Japan Intemational Cooperation Agency

MOH : Ministry of Health

MCTPC : Ministry of Communication, Transport, Post and Construction
MAF : Ministry of Agriculture and Forestry

NIHE : Nationa$ Institute of Hygiene and Eqidemiology
PHD : Provincial Health Department

UNDP : United Nations Development Programme
UNIDEF : United Nations Children’s Fund

WHO : World Health Organization

WSES : Water Supply and Environmental Sanitation
Ipcd :  liter per capita par day

EOM Center :  Enlightening , Operation and Maintenance Center



SUMMARY

Lao Pcople’s Demacratic Republic (hereinaﬁcr referred to as Lao PDR) is an agricultural
country of 4.64 million inhabitants. It is located in the Indochina Peninsula and extends
along the left bank of the Mekong River, covering approximately 236,800km?.

In 1986, Lao PDR abolished the Soviet socialist regime and adopted the frec market
economic system.  Since then its GNP rosc an average 6-~7% per year {1986-1993),
50% of which was contributed by the agriculturc and forestry sector.

The 4™ National Socio-economic Development Plan (1996~2000) places priority on the
development of the provinces of Champasak and Savannakhet in the southern region,
Vientiane in the central region, and Luangphrabang in the northern region, through the
expansion of agricultural production and stabilization of rural standard of living.
Champasak is one of the provinces covered by this Study.

in Lao PDR, only the main cities such as Vientiane, Savannakhet and Pakxc are equipped
with a waterworks system, though the service rate is less than 50% in terms of population.
People living in rural communities account for approximately 85% of the national
population, and the majority rely on unsanitary water resources such as contaminated
rivers, rainwater, ponds, springs and hand-dug wells, for their daily water needs.

The provinces of Champasak and Saravan, the objects of this Study, also rely on
unsanitary water YesouIces. The water supply services in these provinces only cover
10-15% of the village population. Consequently, waterborne diseases, such as cholera,
dengue fever and diarrhea, are rampant, and the infant mortality rate is extremely high at
14%. S

To improve such rural conditions, UNICEF provided the Ministry of Heaith, the Clean
Water Institute and the provincial Health Depariments with well construction materials
and equipment including drilling rigs, and extended assistance in the installation of water
supply infrastructures nationwide from 1986. Various NGOs also staried extending
assistance from 1990. However, the construction of the facilities, let alone their
operation and maintenance, did not go well as planned due o the executing agencies’
problems in financing, shortage of staff and lack of know-how and experience.

Considering this sitvation, the Govermment of Lao PDR made a request to the
Government of Japan for the conduct of a groundwater development study in both
provinces. In response, the Japancse government executed the study from 1993 to 1995
- in view of the conduct of a development project targeting the ycar 2005 for 200 villages
in both provinces. The resuits of the study confirmed the necessity of constructing 486
wells. Accordingly, the Government of Lao PDR requested grant aid assistance in 1996
to the Government of Japan for the constsuction of 486 deep wells and 2 opcratioﬁ and
maintenance cenlers. -

In response to this request, the Government of Japan, after due consideration of the
soundness and scale of the grant aid program, decided to conduct the basic design study
in the villages that are in dire need of wells. Conscquently, the Japan International
Cooperation Agency (JICA) dispatched the study team to Lao PDR from February 24 to
March 16, 1997 to conduct the basic desigh study based on the results of the



development study.,

As previously mentioned, the construction of 486 wells by 2005 was requested,
However, only the construction of 305 wells as of 1997 has been deemed urgent. For
well casings, PVC (polyvinyl chloride) materials will be used instead of FRP (fiber
rcinforced PVC) for cconomic rcasons and in view of local availability. Also, in
consideration of the number of staff of the executing agencies and the equipment and
materials to be stored, the floor arca of the 2 operation and maintenance centers was
changed from 1,836 to 890m? in total,

As for equipment and materials, 1 set of drilting rig, supporting vehicles and other related
equipment will be provided to enable Lao PDR to continue constructing wells even after
this project is completed. These equipment will be used 1o drill 60 wells and for the
transfer of drilling techniques. Also a total of 10 motorcycles, one per district, will be
provided so that the executing agencies (every District Water Supply Division) can patro!
each village and provide continucus assistance in well operation and maintenance after
the completion of this project. '

This project will be implemented in two phases. The first phase shall entail the
procurement of necessary equipment and matcrials, the construction of 105 wells in 63
villages and an operation and maintenance center of Saravan. In the second phase, 200
wells will be constructed in 126 villages and an operation and maintenance center in
Champasak. The details of the basic design are indicated in page V1.

The agency mainly responsible for the implementation of this project is the Clean Water
Instilute of the Ministry of Health. The Clean Water Institute plans regional water
supply undertakings, accordingly guides the provincial health Departments and promotes
the rural water supply services. It is also in charge of coordinating support agencies.

The executing agencies of this project are the provincial Health Departments and District
Water Supply Divisions. These agencies are curvently conducting rural water supply
programs by constructing wells using their own cquipment. However, the obsolete
condition of the equipment and shortage of technicians hinder any development in their
works,

Morcover, because of staff and budget shortage, post-constniction operation and
maintenance services werce hardly carried out, and many broken down water supply
facilities were left unrepaired.

Conscquently, this project will entail the establishment of water users’ associations at
every beneficiary village and the enforcement of aperation and maintenance as the duty of
the beneficiaries.  In line with the well construction works, the project shall also conduct
educational activities concerning the forming of a water user’s association, well operation
and maintenance techniques and fee collection method.  These educational activities are
supposed to be conducled by the provincial Health Departments, but in view of their lack
of know-how and experience, a Japanese Consultant will be assigned for supervision and
assistance. :

The main responsibilitics of the Government of Lao PDR includes a number of
undertakings, such as the provision of access roads, acquisition of land for the

i



construction of operation and maintenance centers, construction of fences and the
provision of electricity, which are roughly estimated to cost 2 million yen (0.7 million yen
for phase 1 and 1.3 million yen for phase 2).

The implementation period of the project is estimated as follows:

Phase 1:

14 months: for the implementation design, equipment and materials procurcment,
construction works (105 wells and an O&M center)

Phase 2:

24 months: construction works (200 wells and an O&M center)

This project intends to equip 189 of the villages in the southern Lao provinces of
Champasak and Saravan with water supply facilities by constructing deep wells. If
implemented, the project would provide 56,000 inhabitants in the province of Champasak
and 48,000 inhabitants in the province of Saravan access to sanmilary water, and
consequently improve the water supply rate from 11% to 21% in Champasak Province,
and from 14% to 31% in Saravan Province. At the same time, it will reduce the
prevalence of water bomne diseases, improve sanitary conditions, and shorten the time
spent by females in the village on water fetching chores.

Also, the procurement of drilling rigs a lot more efficient than what the Government of
Lao PDR currently owns is expected to improve the well construction capacity of the
executing agencies, leading to the construction of more wells in villages without access to
safe water resources, and an increase in the number of villages able to secure clean water.

Exccuting agencies will be trained in proper well operation and maintenance techniques
during the conduct of the project. Concurrently, the conduct of operation and
maintenance educational activities for the villagers through the establishment of water
users’ associations will not only heighten O&M consciousness but also allow the
sustainable use of water supply facilities.

However, the current inadequacics of these agencies in terms of technology, budget and
personnel  will impede the independent conduct of well construction and
operation/maintenance activities after the completion of this project.  Also the extremely
law awarcness of the villagers concerning the significance of operation and maintenance
necessitates the adoption of the following countermeasures to ensure that the results
obtaincd (hrough the implementation of this project can be sustained:

(1) The relevant agencies, such as the Clean Water Institute and the provincial Health
Departments, will have to rapidly formulate a well construction plan and cnsure the
construction of new wells and maintenance of water supply facilitics after this
project’s completion, by adopling budgetary measures and organizing a well
construction system within the Health Departments.

(2) To ensure the sustainable use of the constructed wells, the Lao PDR will have to
independently implement operation and maintenance activitics and design an
operation and maintenance system. The adoption of budgetary measures and

iii



posting of some personnel are requued to rapidly cstablish thc system and implement
its activities, i

(3) The water user’s association to be formed through the project will be the
responsibility of the beneficiarics, hence educational programs for the adequate
operation and maintenance of water supply facilities will be executed. It is
necessary, however, that provincial Health Departments continue conducling
educational activities even after the completion of this project to have villagers fully
understand the significance of operation and maintenance activities to sustain the
independent O&M of the facilities,

Basic Design Outline

Precurement of Equipment &

Constructien of Facilities
B - Materials

@ Deep wells: 105 wells; average depth of 50m | O Drilling rig: 1 set; 100m dnllmg
@ Operation & maintenance center in Saravan: capacity at a diameie; of 6 5/8
346m? inches ' '

@ Trock with crane: 1 wnil; 4 ton
maximum lifting load; maximum
tonnage of 6 fo 10 tons

@ Auxiliary maiena&s 1 set

@ Su])poﬂmg vehicles: 1 uvait (4Wl)
3000cc engine displacement)

® Molorcycles: 10 units (125-150 cc)

® Hand pumps: 30 tjniis of ruslpréof

Phase I ' pump materials

@ Repair lools: 2 sels

Ph)"smal prospeclmg apparalus 2

" sets

@ Physical logging abparatus: 2 sels

@ Waler quality test kils: 2 sets

@ Water fank: 1 unit {(4m?, 1o be
mounied on fruck)

@ Fuel tank: 1 unit (3m? to be

- mounted on truck)
@@ Pumping lest equipment: 1 set
& Computers: 2 units _ '

1. Deep wells: 200 wells, avera ge depth of S0m’
Phase ;I | 2+ Operation & ' maimeqance center m
Champasak '
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CHAPTER1 BACKGROUND OF THE PROJECT

The Lao Peoples Democratic Republic (hereinafter referred to as Lao) is an inland country of
hills and mountains extending on the lefi bank of the Mekong River that flows north-south of
the Indochina Peninsula.  The country has a total arca of about 236,800km?® and a population
of 4.64 million,

To revive its sluggish economy, the Government of Lao hammered out policies that concern
the shift to a frec market economy and national cconomic activation during the fourth
Communist Party Convention in November of 1986. The implementation of these policies
incurred a GDP growth rate of 13.5% in 1989. The country continued to expericnce steady
economic growth from that yecar on, and the per capita GDP by 1995 reached US$350.

Only the main cities, such as Vientiane, Savannakhet and Pakxe, arc equipped with a
waterworks system which, however, only covers less than 50% of the population.
Approximately 85% of the national population reside in rural areas. As only 10-15% of the
national population is covered by the water supply system, which also uscs shallow wells and
pipes for distribution, the majority use rivers, springs, rainwater, ponds or dug wells as
domestic water supply sources, Water collection in rural arcas without a water supply
system is a colossal chore for women and children, while the use of insanitary water resources
causes the prevalence of water borne diseases.

As a countermeasure, Lao established the National Epidemiology Rescarch Center under the
Ministry of Health, With the assistance of UNICEF, UNDP-WB, and WHO, the Clean
Water Institute formed within this center implemented rural water supply projects. The
provincial Health Departments also started implementing rural water supply projects mainly
through the construction of shallow hand pump wells from 1987, with UNICEF providing the
necessary equipment and materials. However, the construction of the facilities, let alonc
their operation and maintenance, did not go well as planned due to problems in financing,
shortage of staff, and lack of know-how and expericnce.

The water supply service ratic even in the provinces of Champasak and Saravan is low at 11-
14%. One of the significant impediments to creating a stable rural life is the reliance of more
than 80% of the villagers on insanitary resources such as contaminated rivers, springs and
poends, for their daily water needs, which incurs a high prevalence of water borne discases, €.8.
dysentery, cholera, especially in the dry season.

To overcome these unsanitary conditions, in 1992, the Government of Lao requested
technical assistance from the Government of Japan for the conduct of a groundwater
development study in the provinces of Champasak and Saravan, In scply, the Government
of Japan conducted the development study for three years (1993-1995) in view of the conduct
of a development project targeting 200 villages with a total population of 131,750 for the year
2005. The development study involved the drilling of 20 test wells at every zone in the study
“area of different hydrogeological make up, physical prospecting and hydrological surveys.
Consequently, the immediate construction of water supply facitities (486 hand pump wells and
1 submessible motor pump well) and operation and maintcnance cenlers, and the procurcment
of equipment and materials relevant to opesation and maintenance by 2005 wcre
recommended.



Under these conditions and based on the results of the groundwater development study, the
Government of Lao in 1996 rcquested grant aid from the Government of Japan for the
conduct of a groundwater development project in the 200 villages within Champasak and
Saravan provinces, for the construction of rural water supply facilitics.
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CHAPTER 2 OUTLINE OF THE PROJECT

2-1 Objectives of the Project

In support of the rural watcr supply installation program promoted by the Ministry of Health
of the Government of Lao, this project will construct 305 deep wells in 189 viflages in
Champasak and Saravan provinces in the south, where rural water supply services only cover
11 to 14% of the population. Further, to strengthen the operation and maintenance system
of the water supply facilities, an operation and maintenance center will be constructed in each
province provided with equipment and materials relevant to well construction, repair,
operation and maintenance, and for the conduct of educational activitics.

2.2 Basic Concept of the Project
2-2-1  Justification of the Preject

According to the development study results, groundwater rescrves in the project area exist in
Jurassic shale and sandstone layers in hills and plains, and in layers of basalt (lava) in the
southwest slope of the Bolovens Plateau. Based on the analysis of the water balance of the
Xedon River and its tributaries, 575m%day/km? of groundwater is recharged into the Jurassic
shale area and 1,370m¥%day/km? into the basaltic areca. The development of such
groundwater would prowde the pro;cct area with a sufficient supply of clean and safe
domestic water.

The project area has a total population of aboul 800,000 (Champasak: 530,000; Saravan:
270,000) with a water supply service coverage of oniy 11% and 14%, respectively.  If the
project is implemented by the development of the above mentioned groundwater resource, it
will provide about 56,000 inhabitants in Champasak and 48, 000 inhabitants in Saravan with
access to safe and stable drinking water supply, consequently improving the scrvice coverage
to 21% and 31%, respectively. In arcas where water borne discases are prevalent, the
urgent implementation of the project is of great significance.

2.2-2  Basic Concept Behind Water Supply Facilities Instaltation

(1) Target Villages

in the development study, the accessibility of the villages to whom the project is
requested for was classified into casy, difficult, very difficult, and impossible.  Villages
with impossible access conditions in terms of construction equipment mobilization will
be excluded from the project. Of the villages with very difficult access conditions,
those requiring the construction of temporary roads for the transport of large scale
equipment will be excluded as well. Table 2.1 shows the potential number of villages
for well construction based on site accessibility. '



Table 2.1 Site Accessibility and Number of Villages

Champasak Saravan
Accessibility Details .- Total
Province Province
Easy along national road 66 71 137
Difticult passable in dry season 8 13 21
Very Difficult requires an approach road 21 10 K1l
Impossible requires a bridge 0 Q 0
Total ' 95 94 189

(2) Number of Wells for Construction

a.

Target Year

The number of wells to be constructed was set in consideration of the urgent need
for the wells, with 1997 as the target year.

Unit Supply Amount

The development study results state an actuval water consumption volume ranging
from 28 to 42 liters/capita/day, hence the unit water supply amount was set at 35
£fc/d. However, a uniform unit water supply amount cannot be adopted
considering that hand pump deep wells will be the supply sources. Mareover, as
this project will be implemented through Japan’s grant aid program in response to
‘the urgent need for the facilities, the unit supply amount could range from 15 to 35
£/c/d. Accordingly, the project adopts a unit water supply amount of 20 £/¢/d.

Transportation Distance

Table 2.2 shows the relationship between water consumption volume and the
transportation distance established by the WHO. Using this table and the 1997
unit supply amount, the {ransportation distance was set within 250m,

Table 2.2 Relation Between Water Consumption &
Transportation Distance

‘Fransportation Distance ' Water Consumption Yolume
>1,000m  5~104fc/d
500m ~ 1,000m 10 ~ 15 £/c/d
250m ~ 500m 15~ 25 ¢/cid
<250m _ 20~ 40 £lerd
Communal taps within the villages 50 £/cid

Service Population

tHand pumps generally have a potential pumpage of 15 #/min (5.4m%day). Using
this and the established unit supply amount, the service population is established at
about 270 persons/well.



Number of Wells

The number of wells to be constructed will be determined based on the established
service population of 270 persons/well.  The number of existing wells in a village
will be deducted fram the number of wells to be constructed in that village. In
villages where rivers and springs can be used to supply domestic water, the number
of wells to be constructed will be determined in account of the valume of water
obtainable from these resources.

Considering access conditions, the number of wells that can be constructed through
this project is 305: 153 for Champasak Province and 152 for Saravan Province.
Table 2.3 shows the estimates on viflage population, number of existing wells,
village accessibility, and the well construction plan for 1997.
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“)

)

Well Drilling Depth & Casing Pipe Selection

The results of the analysis of the columnar section and specific capacities of test wells
showed that the aquifer is at a depth of 30-50 meters. The well drilling depth will
average S0m therefore.,

For well construction, the Government of Lao PDR requested a 5 inch FRP casing, but
in view of cconomic viability and local availability, a PVC casing will bc provided
instead. For durability, the screen slots will either be vertical or diagonal with an
opening ratio of more than 3%.

Hand Pump Selection

Of the six types of hand pumps utilized in Lao, the Indian Mark Il and/or the
AFRIDEY (both made in India) are considercd most suitable in terms of pumping head,
price, durability, resistance to rust and friction, and ¢ase in operation and maintenance.
Whichever pump may be selected, it should consist of the following rustproof materials:

¢ Pump cylinder - brass or stainless steel
» Pump rod - stainless steel
» Riser pipe - PVC or stainless steel

Water Quality Countermeasures

Some of the wells are anticipated to produce saline water and/or metallic tasting water
due to iron and manganese concentrations. In accordance with the water quality
guidelines of the WHO, the following countermeasures will be taken for wells
praducing water unsuitable for drinking:

a. Mcasures against metallic tasting water

Metallic tasting water or reddish water is mainly caused by:

D Rusting of well casing, riser pipes and rods

(@ Oxidation of ionized iron or manganese in groundwater upon contacl with air

The countermeasure for the first above mentioned cause would be the use of rustproof
materials, and the removal of ionized metat by aeration and filtering for the sccond. A
gutter type acration system will change ionized iron into solid oxidized iron (reddish
turbidity), and a sand filtering system will remove turbidity, However, the aeration or
filtering system will hardly remove manganese in the water,

To facilitate water intake, which usually takes 5 to 6 minutes with this system, a water
reservoir affixed with a faucet will be attached to the filtering box.

b. Mcasures against salinity

Saline water was observed to exist in the old rock formation of the Jurassic period or of
an older period located at a depth of more than 100m. Therefore, well drilling will not
excced a depth of 100m.  The wells will be drilled to a depth between 30 to 80m,
averaging 50m.



2.2.3  Basic Concept Behind the O&M Center Construction

To promote the Rural Water Supply Expansion Program, O&M centers will be constructed
for well construction, monitoring and assessment of constructed facilities, collection and
management of well recoxds, preservation of sanitary conditions, and the management of
equipment and facilities. The centers will have the following facilitics:

a. Project Office

This building will be capable of accommodating a staff of 5 to 6 in Champasak and 3 to 4
in Saravan.

b. Warchouse

A warchouse will be constructed for the storage of materials such as casings, screens, steel
pipes, riser pipes and pumps, and will include a smalt office for the management of stock.

C. Workshop

This will be used for the repair of hand pumps, cutting of riser pipes, making of screens and
other facility accessories. Vehicles will be sepaired in this room which will be wide
cnough to accommodate a welding table. The workshop will be affixed with a station for
mechanics.

d. Garage

A garage will be built to house the vehicles.

2.2.4 O&M Center Services

To promote the rural water supply services, the provincial Health Departments will construct
new wells, monitor newly constructed facilities, supervise the organization of water users’
associations, extend guidance in opcration and maintenance, and conducl health education
activities. The main services the centers have to exccute are shown in Table 2.4. The
operation and maintenance services that have to be carried out with the cooperation of the
health sections of the districts involved are as follows:

. Regutar monitoring and evaluation
@. Information and data collection and management

®. Village health management

®. Guidance in water supply facility repair, operation and maintenance
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2.2.5 Educational Activities
(D) Water Supply Facility O&M System

From Junc of 1996, the Ministry of Health started to promote the National Water Supply and
Environmental Health Programme (2002) with the assistance of international agencies such as
UNICEF and UNDP-World Bank, through the provincial health departments. Through
workshops and seminars, the Action Plan - aiming to improve and establish social and
technical education programs by 2002 - was formulated. The social education programs are
on financial, economic and organizational planning, systems operations, functions and
responsibilities, development of skills, languages (English), public health improvement and
public education. The technical education program mainly invoives well drilling techniques.

At present, the Health Departments of Champasak and Saravan provinces are recipicnts of
assistance on the above concerns. Although these departments fully promote rural water
supply facilities and the operation and maintenance of existing facilities, they are incapable of
carrying out monitoring, assessment, repair and other activities relevant to facility operation
and maintcnance mainly due to insufficient budget, staff, cquipment and materials, poor
communication and transportation conditions, on top of inefficicnt provincial water supply
administration. Morcover, none of the existing water users’ associations arc operaling
efficiently due to inadequate supervision.

To fully improve these conditions, the responsibilities and roles of the provincial Health
Departments and their respective sections should be clearly identified, the Action Pian of cach
province formulated, the system for the implementation of the plan reinforced, and a systcm
capable of conducting a well organized educational program cstablished.

(2) Concrete Educational Activities

In accordance with the Action Plan of both provinces, the 0&M centers will be mainly
responsible for the rural water supply services in these provinces, actively developing
cducation programs for the villagers on sanitation and facility operation and maintenance. It
will assist in organizing a water users’s association in each of the 189 recipient villages, and
through education programs equip the villagers with the skills that would e¢nable them to
independently manage the facilitics. The education programs, which will be carried out by
the excculing agencies with the help of the beneficiarics, will be supervised by a local
consultant under the tutelage of a Japanese consultant.

The local consultant must have basic knowledge of well drilling techniques and experience in
the conduct of educational activities, as well as being fluent or can speak English to a degree
that would not compromise his seporting of the progress of works to the Japancse
counterpart. The responsibilities of the local consultant include holding meetings with
village and district representatives and beneficiarics, conducting workshops and seminars, and
producing educational materials, manuals, posters and parnphlets for the effcctive conduct of
his activities (see Figure 2-2-5).



Figure 2-2-5 Water Supply Facilitics’ Sustainable Operation & Maintenance System
(Development of Educational Activities for the Local Consultant)
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(3) Detailed Implementation of Educational Activities

®

Planning & Preparation {Detailed Design Phase & Prior to Commencenient)

a.

Explanation of the significance and contents of the project & understanding the
importance of operation and maintenance

The significance and goals of this project to be implemented under the Japanese
grant aid program will be explained to the executing agencics. Explanations will be
carried out regarding the names of the recipient villages, number of wells to be
constructed, details of the equipment and materials procurement plan, and the
responsibilities of the Lao government. The importance of having to operate and
rmaintain the facilitics will also be explained in detail to the executing agencics.

Study of actual village conditions pertaining to sanitation, water supply and
environmental awareness prior to project implementation.

Using the results of the study on actual village conditions as a reference, the degree
of awareness of villagers concerning the significance of health, water supply,
operation & maintcnance and environment will be assessed prior to commencement
with the help of a local consultant.

Organization of Water Users’ Association

‘After fully understanding village conditions, aclivities to heighten viflagers’

awareness of the importance of operation and maintenance will be conducted and
water users’ associations will be formed. Association members will be sclected
(chairman, board of directors, accounting staff, health management staff, inspection
and maintenance staff) and the policics will be fully explained. The villagers will be
made fully aware of the importance of having operation and maintcnance funds, by
explaining the life span of hand pump wells and the daily well inspection, operation
and maintenance methods.

. Health Education Programs

The factors affecting the gencration of and countcrmeasures against water borne
diseases will be fully explained to the villagers, and guidance in the implementation
of basic health improvement measures will be extended, Females in the villages will
be taught how to make use of the surplus time that would result from the reduction
of time spent fetching water.

Assistance of Executing Agencies for the Improvement of Water Supply
Administrations R

a.

Training & Workshop Programmes in line with the Action Plan

After the formulation of the action plan and the allocation of personnel, training and

) workshbps'will be held to improve administrative capabilities and technological
- skills. '

. Cooperation in Formulation of 0&M Center Action Plan

‘The duties and responsibilitics of the Q&M centers will be cxplained and the points
requiring improvement fully discussed.  Assistance will be extended to the

11



2-2-6
1)

execuling agencics, providing them with the system and skills for the independent
conduct of their duties.

c. Technical Guidance for Executing Agency Personnel

Guidance will be extended in the conduct of hydrogeological and pumping analysis,
electrical resistivity and drilling operations, to improve existing technical standards
for groundwater development.

Full Scale Implementation of Educational Activities
a, Resident Participation in Well Construction, and Technical Guidance

Bencficiaries experienced in inspection, overhaul and machinery repair will be
asscmbled and made to participate in the well construction works, to train them on
the proper methods of hand pump installation and inspection. The consultant and
staff of the O&M center will extend guidance to the villagers in hand pump operation
and maintenance after the water supply facilities are constructed.

b. Guidance in Health Improvement

The villagers will be taught ways of impreving health and sanitary conditions, which
will also cover issues such as kecping the well vicinity clean, the prevalence and
prevention of water bome diseases.  Further, they will be informed of the economic
benefits, e.g. reduced medical bills, improvements in health and sanitary conditions
may incur.

Equipment & Materials Procurement Plan

Procurement Plan

The procurement of the equipment and materials requested by the Lao government will be
planned with due consideration of quantity, spccifications, capacity, and ease in operation and
maintcnance,

a.

Drilling rig (1 unit)

Champasak Province owns a rig that can drill a hole of about 4 inches in dianeter and
50m deep.  This rig is mainly used to drill shallow wells. However, to construct decp
wells with a 4 inch casing, a rig capable of drilling a diamctcr of 6.5 inches and a depth
of 100m is required. '

The procured rig will be given to the government and managed mainly by Champasak
Province, although it will be used in well drilling operations in the province of Saravan
as well. )

Truck with crane (1 unit)

A 4WD truck with a crane and a 6 ton loading capacity will be required to transport
equipment and materials such as a compressor (4 tons), casing pipes (4m), fuel, cement,
bentonite, elc., to the sites where roads are in poor condition.

Equipment & Materials (1 set)

The bits, spare parts, bentonite, emulsificr, hoses for mud conﬁcyancc, etc., for the mud

12



drilling rig and the DTH hammer rig will be provided.

Vehicle (1 unit)

A pick-up truck will be provided for the transport of manpower and conduct of
educational activities such as village monitoring, guidance, inspections and asscssments.
Motorcycles (10 units)

The use of motorcycles is expected in areas where the villages are spread out and access
conditions arc very poor. They will also be used for the conduct of guidance,
monitoring and educational activitics. A total of 10 motorcycles will be provided: 5
for cach of the five districts in Champasak Province (Sanasomboon, Bachiang,
Sukhuma, Pathoomphone, Khong), and 5 for cach of the five districts in Saravan
Province (Saravan, Vapy, Laongam, Khongxedon, Lakhonepheng).

Hand Pumps (30 units)

The number of hand pumps considered necessary in view of aperation and maintenance,
and which will be provided through the project, will be approximately 10% (30 units) of
the wells to be constructed.  The Indian Mark HI hand pump will be procured together
with rustproof riser pipes and piston rods.

Repair Equipment & Tools (2 sets)

Welding machines, casing cutters, oxy-acetylene cylinder, pipe screw culters, repair
equipment and tools will be provided for the drilling rigs, vehicles, water supply
facilitics, etc., and will be kept in the O&M center workshop.

Physical Prospecting Apparatus (2 units)

Both provinces have independently carried out groundwater development studies,
however, due to lack of relevant survey equipment, the studies have been insufficient
resulting in many unproductive wells. Therefore, an electric prospecting apparatus
will be provided.

Physical Logging Apparatus (1 unit)

This logging apparatus with probes for resistivity and spontancous patential logging
will be provided to determine the casing program for newly drilled wells.

Water Quality Test Kits (ﬁ sets)

Test kiis to determine the physical and chemical propertics of water for drinking use
will be provided to check the water quality of newly drilled wells and to regularly
control water quality.

Water Tank (1 unit)
A tank with a capacity of approximately 4m? will be provided for mud water drilling.
Fuel Tank (1 unit)

A tank with a capacity of approximately 3m* will be provided for the on-sile storage of
~ fuel necessary for drilling works. :

" Pumping Test Equipment (1 sct)
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This equipment will be provided for the conduct of pumping tests prior to pump
installation.

n.  Computers (2 units)

Personal computers will be provided including printers for the maintenance of well and
pump records and relevant information.

2-3 Basic Design

2-3-1  Design Policy

The design of the facilities will be determined with due consideration of the following
conditions:

{1) Natural Conditions

In planning the construction of water supply facilities, the decline in work efficiency during
the rainy season will be taken into consideration. Wells will be constructed in the rainy
season in villages along the national road, and in the dry season in villages quite difficult to
access during the rainy season. None will be constructed in sites that get flooded during the
rainy scason or have inefficient drainage conditions. The ground height of the well platform
and the drainage canal direction and length will be carefully designed.

(2) Social Conditions

Water supply systems should be carefully designed, particularly with regard to height of pump
handle, size of platform, efc., to facilitate well water drawing and taundry activities. And to
cmphasize the importance of sanitation, the water quality produced by the wells will be set in
accordance with the standard of WHO for drinking water quality, The villagers will be
taught about the relationship of sanitation and the prevalence of diseases.

(3) Local Conditions

The use of local workers is taken into consideration in the construction plan in view of
regional cconomic activation, to improve the beneficiaries’ willingness to participate in the
project and to educate them on the importance of operation and maintenance,  Also, for ease
in repair and utilization, the structural design will be in accordance with local cenditions.

(4) Use of Local Equipment, Materials and Contractor

The transfer of technology to the implementing agencies is considered through the well
drilling works. In view of regional activation, a local contractor will be hired. As much as
possible, the equipment and matcrials will be procured locally or in neighboring countrics in
consideration of easc in future procurement.

(5) Schedule of Works

To shorten the project implementation period, the hiring of local contractors will be taken into
consideration.

Well operation and maintenance education and training programs should be carried out prior
to well construction.  The project will be divided into two phases and the construction of the
O&M centers will be carried out in the early stages of Phase I and Phase II.
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2-3.2 Basic Plan

(1) Number of Wells to be Constructed

The number of wells to be constructed per village was calculated in accordance with section
2-2-2.  The water supply facility construction work will be ptanned based on the 305 wells to
be constructed through this project.

(2) Drilling Method

Since the majority of the sites are made up of rock formations (soft, medium and hard rocks),
the rotary drilling method with mud water circulation and the DTH drilling method, or the
combination of both, will be applicd.  The drilling diameter shall be more than 8 inches.

(3) Screen Installation

The outer diameter of the screen will be 4 inches and 4 meters long, same as the well casing.
The opening ratio will be more than 3% and the slot size will be 1mm, in consideration of the
geologicat structure of the well sites.  The screen will be made of PVC and will total 3 pieces
per well, or 4 depending on the condition of the aquifer. The position of the screen will be
determined based on drill cutting and well logging operations

(4) Work Supervision and Educational Activities

A Japanese consultant and a local consultant will be assigned to the site through the entire
project term, to supervise the construction of the wells and the Q&M centers, and to conduct
education programs for the beneficiaries on proper facility operation and maintenance.

These consultants will assist in the formulation of educational materials in the local tongue
and help the province and the centers prepare the Action Plan.  They will also conduct a
workshop once every month for technological dissemination, conduct education aclivities in
correlation with the UNICEF workshop in Vientiane, conduct information exchange and build
a close relationship with other cooperating agencies.

(5) Welland Hand Pumps

The specification of the hand pump well is as follows:

1. Well depth : S0m (average)

2. Casing : 4 inches in diameter, 4m long PVC

3. Screen : 4 inches in diameter, 4m long PVC (1 to 4 picces/well);
>3% opening ratio

4. Type of hand pump : Indian Mark 11t or AFRIDEV (rustproof materials)

5. Platform : 1.5m x 2.0m concrete platform with 10m drain (minimum
of 275 sets)

6. Acration & filtering system  : gutter type acralion system with sand filtering basin and
storage basin {maximum of 30 sets)

(6) O&M Center

Table 2.10 shows the design of the O&M centers, while Figs 11 to 16 show the building
layout.
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Table 2.5 0&M Center

Facility Description Area
Champasak Saravan
Project Office Manager’s room, working space and meeting room for 14dm? 26m?
3 10 6 persons, toilel, small kitchen

Warehouse material storagf‘spéce, shelves for parts, janilor room 120m? 20m?
Workshop repair space, shelves for tools 80m? 80m?
Garage to house vehicles 200m? 90m?

544m? 346m?

total area
8§90m? ]

(9) Equipment & Materials Procurement Plan
The equipment and materials procurement plan and specifications are summarized in Table
2.6.
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Table 2.6 Specifications of Equipment & Materials to be Procured
Equipment & Qty Specifications
Materials _
1. Drilling rig 1 unit truck mounted drilling rig capable of conducting mud water drilling and
DTH hammer drilling; mud pump capacity: 500f/minx25kg/em?
drilling capacity: 6 5/8 inches in diamcter; maximum depth of 100m
compressor discharge volume: 10.5kg/em®; 17.20/min
2. Truck with 1 unit 4WD (left handle) with a water cooled diesel engine
crane maximum lifting capaciiy: 4 tons
maximum loading capacity: 6 to 10 tons
1. Materials 1 set drilling rig spare patis; tricone bits for mud water drilling rig; hammer bit
for DTH; fishtail bil for hole drilling and finishing tools; mud water
conveying hose; DTH booster hose; temporary casing (D200mmx5.5m);
bentonite; emulsion; additive agent; engine parts (fuel, oil, air filter, jet
nozzle) :
4. Vehicle 1 unit 4WD (left handle), 4 door-double cabin, water cooled diesel enging,
3000cc¢ engine displacemnent
5. Moiorcycles 16 125 to 150cc {off-road type)
unils
6. Hand pumps 30 Indian Mark HIJAFRIDEV {deep well hand pump)
unils 4 inch PVC casing/screcn
PVC riser pipe
stainless steel rod
7. Repair tools 2 sets electric casing cutter {200V; maximum culling diameter: 11 5mm)
eleclric welding machine (18kWA; 250V)
gas welding machine (inclusive of acetylene, oxygen cylinder nozzle)
bench bar (125mm)
a sel of repair tools
8. i’hysical 2 seis resistivily sounding: 100m deep (including cables, iron poles, balteries,
prospecting walkie-talkie, voltage tester, mallets, batlery recharger, measuring rope)
apparatus :
9. Physical logging | 1 sel probes for electrical resistivity logging and spontaneous potential logging
apparaius : 100m long cable with a drum
analyzer and recorder
10. Water quality 2 sets for analysis of pH, water temperature, EC, DO, turbidity, colon bacillus
tesi kits simple measuring device with digital indicator
11. Water tank 1 unit 4m? truck-mountable water tank
12. Fuel tank 1 sed 3n?? truck-mountable fuel tank
13.Pumping test 1set submersible motor pump with diesel engine generator (1kWA)
equipment discharge capacity: 2004/min
simple water discharge gauge and spare paris
14.Computer 2 unils desklop computer (sel up in local langnage)
vollage stabilizer, printer
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2.4 Project Implementation System
2-4-1  Organization

(1} Executing Government Agency

The government agency responsible for the implementation of this project is the Clean Water
Institute, an organization under the National Institute of Hygicne and Epidemiology of the
Ministry of Health. In view of the expansion and importance of water supply services, the
Clean Water Institute expanded its organization, and plans to change its name to the Nationa!
Institute for Water Supply and Environmental Health Programme. The CWI is in charge of
implementing water supply services in cooperation with the provincial health departments. -
But as water supply projects are being independently implemented under provincial budgets,
the institute is mainly responsible for assisting the set up of rural water supply programines,
distributing donated equipment and materials, and coordinating support agencies.

Figures 2.1 and 2.2 show the organization chart of the Ministry of Health and the Clean Water
Institute, respectively.

(2) Local Executing Agcncies

The local exccuting agencies are the Health Departments of Champasak and Saravan
provinces, while the implementation of rural water supply services is the main responsibility of
the Water Supply Environment & Sanitation Section (WSESS) under the Health Department,
Some of the staff of this section will be assigned to the O&M center to supervise the
educational activitics in districts and villages, and repair and construction of water supply
facilities.

The Health Departiment of Champasak has a total staff of 440, 34 of which belong to the
WSESS. Some of the staff are posted in district agencics to assist in rural water supply
services, mainly by coordinating provincial and rural government activilies.

The Health Department of Saravan has a total of 180 staff, 12 of which make up the WSESS.
However, as many of the villages in this province are located in remote mountain arcas, 18 of
the persons in charge of services in every district cooperated to organize a well construction
unit and a spring development unit that will support the section in the execution of rural water
supply services. The organizational structure of the Health Departments is shown in Figs.
2.3 and 2.4, '
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Fig. 2.1

Organization Chart of the Ministry of Health
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Fig. 2.2 Organization Chart of the Clean Water Institute
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fig.2.3

Organization Chart of Champasak Provincial Health Department
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Fig. 2.2 Organization Chart of the Clean Water Institule
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Fig.2.3 Organization Chart of Champasak Provincial Health Department
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Fig. 2.4  Organization Chart of Saravan Provincial Health Department
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2-4.2 Budgel

(1) Clean Water Institute (CWD)

The budget of the Ministry of Health of the Government of Lao is mainly appropriated from
the overall national budget, and the allocated amount is usually largely inferior to the
requested budgel. Insufficient funding makes the implementation of government projects
(this project included) difficult. The annual budget requested by the Clean Water Institute
for 1993 and 1994 is broken down in the table below.

Table 2.7 Clean Water Institute Budget
unit: 1,000 kips
Expenses 1993 1594
Well construction study, planning, training 20,510 57,400
Public health and sanitation research 3,660 10,000
Gathering of information, dala processing 9,600 26,800
Technological studies 12 800 35,840
Staff transport 24,0600 30,000
Vehicles/facililies maintenance 16,000 32,000
Fuel for vehicles 1,900 5,300
Water bill 1,600 2,000
Electric bill 3,200 4,600
| Telephone bill 460 1,200
Guards 760 800
Staff salary 1,000 2,800
TOTAL 95,430 208,140

(2} Provincial Health Departiment Budget
The breakdown of the 1994 budget of the Health Department of Champasak is as follows:

Staff salary (province/district) 614
Public welfare 38
Adniinistration expenses 50
Facility repair, equipment procurement 44
Hospital expenscs 106
TOTAL ' 852 million kips

The breakdown of the 1994 budget of the Health Department of Saravan is as follows:

Staff salary : 129
Public welfare : : 7
Administration expenses =~ - - C- 17
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Fig. 2.4 Organization Chart of Saravan Provincial Health Department
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2-4-2  Budgel

(1) Clean Water Institute (CWI)

The budget of the Ministry of Health of the Governmcnt of Lao is mainly appropriated from
the overall national budget, and the sllocated amount is uvsually largely
requested budget.  Insufficient funding makes the implementation of government projects
{this project included) difficult. The annual budget requested by the Clean Water Institute

for 1993 and 1994 is broken down in the table below,

Table 2.7 Clean Water Institute Budget
unit: 1.000 kips
Expenses 1993 1994
Well construction study. planning, training 20510 57.400
Public health and sanitation research 3.660 10,000 |
Gathering of information, data processing 49,600 26.800
Technological studies 12,800 35.840
| Staff transport 24,000 30.000
Vehicles/facilities maintenance 16,000 32,000
Fuel for vehicles . 1,900 5.300
Water bill 1.600 2.000
| Electric bill 3,200 +4.G00
| Telephone bill 40 1,200
Guards 760 800 |
Staff salary 1000 2.500
TOTAL 95.430 203.140

(2)  Provincial Health Department Budget

The breakdown of the 1994 budget of the Heaith Department of Champasak is as follows:

Staff salary (province/district) 614
Public welfarc 38
Administration expenses 50
Facility repair, cquipment procurement 44
Hospital expenses 106
TOTAL 852 million kips

The breakdown of the 1994 budget of the Health Department of Saravan is as follows:

Staff salary 129
Public welfare 7
Administration expenses 17

inferior to the



Facitity repair, equipment procur¢ment

8

Hospital expenses 70
District staff salary,
District administration expenses 230
TOTAL 461 miltion kips

The budget est-imatcs for both provinces are shown in Tables 2.8 and 2.9.  (The Lao fiscal
year is from October 1 to September 30.)

Estimated Annual Budget of Champasak Health Department and Water

Table 2.8
Supply Environment & Sanitation Section
unit; 1,000kips
Item 1992-93 1993.94 1994-95 1995.96 1996-97
HD 265,106 389,024 852,650 1,072,700 1,244,300
WSESS 1,500 3,000 4,500 7,000 8,000
Table 2.9 Estimated Annual Budget of Saravan Health Department and Water
Supply Environment & Sanitatien Section
unil: 1,000Kips
Item 1992-93 1993-94 1994..95 1%95.96 1996-97
HD 118,000 289,300 395,600 461,900 521,800
WSESS 1,000 1,500 2,500 3,000 4,000

Converted into yen, the WSESS 1997 budget is about ¥50~100 million.

But since the

implementation of this rural water supply project has been confirmed, both provinces had to
plan the following: staff increase, allocation of special funds for the construction of temporary
roads, land acquisition, construction of O&M centers, increase in the number of technicians,
conduct of operation & maintenance training programs,

2-4.3  Necessary Staff & Technical Skills
Provincial Health Department and Water Supply Environment & Sanitation Seclion

With the assistance of UNICEF, the WSESS of both provinces have been implcmcniing rural
water supply projects, mainly by building shallow wells, for the past 10 years. The five
drilling rigs, consisting of TH-5, PAT301 and PAT201, donated by UNICEF in June 1995
have cnabled Champasak to drill 580 wells, which led to the accumulation of experience in
well drilling techniques and hand pump installation and repair.  After a 2 month {raining in
the use of the truck-mounted TH-S rig conducted by an Indian expert, the department is
considered to have mastered the techniques for the operation, repair and maintenance of this
machinery. Consequently, wells are more efficiently constructed at present.
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Technology transfer, in the form of on-the-job-training, is progressively carried out with the
younger staff regarding the usc of small size PAT drilting rigs. The well construction unit of
Champasak is considered to be the best in Lao.

Saravan is currently constructing 280 shatlow wells using cither the PAT310, PAT201 or
PAT10t drilling rigs, accumulating experience in well drilling, hand pump installation and
equipment repair. ~The WSESS of the Saravan Health Department has a stafi of 12. Many
of the villages in this province are located in remote mountain areas. To extend the services
{o thesc areas, the cooperation of 18 people in charge of the services in other districls was
obtained in order to organize a well construction unit. Although the well construction unit
of Saravan is not as skilled as the unit in Champasak, their mastery of the basic well
construction techniques could be further improved through on-the-job-training.
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< Figures > Basic Design Drawings

Figure 6 Hand Pump Water Supply System (Plan & Section)

Figure 7 Hand Pump Water Supply System (With Acration System, Plan)
Figure 8 Hand Pomp Water Supply System (Section)

Figurc 9 Hand Pump Structurc

Figure 10 Deep Well Canstruction Plan

Figure 11 Outline of O&M Center {Champasak Province) -

Figure 12 Outline of 0&M Center (Saravan Province)

Figure 13 0&M Center (Champasak Province)

Figure 14 0&M Center {Saravan Province)
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Figure-10  Deep Well Construction Plan
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