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1. Introduction

Water Conservation/Water Demand Management (WC/WDM)

As the socio-economic situation has achieved considerable growth and the living conditions have been
improved, water from the Mekong River is purified through the treatment process in line with the WHO
drinking water standards. Water is closely linked with the livelihood of urban people and it is of great
significance for daily living, as well as to socio-economic development. In parallel with the gradual
population growth and socio-economic development in Vientiane Capital City, the clean water demand
is also increasing. The water system is, however, an infrastructure that the Party and Government are
constantly seeking funds to build and develop, in order to meet the demands of society. The
mobilization of funds is not always sufficient for the development of the water system. Consequently,
the conservation of water, and its economical and wise use, is necessary for the whole population and it
is an essential requirement that all stakeholders with interests in the water supply cooperate, and together

ensure that the water is supplied thoroughly and constantly.

Generally, the water demand has not been defined in detail. The underlying assumptions have been
based on the amount of water consumed through the water distribution system and meters. The water
consumption depends on:

Weather conditions,

Living standards,

Type and system of waste water drainage,

Water tariff,

Availability of private sources of water for consumption, and

Method of water supply.

The water consumption depends on weather conditions, the human body requiring about 3-10 litters of
water per day for regular consumption. Based on the data available in the Design Manual for Water
Supply and Treatment in South Asia, India, 1991, the need for household consumption is presented as

follows:
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Purpose of Water Consumption Quantity (litre/person/day)

Drinking 5

Cooking 3

Cleaning 18

Bathing 20

Washing dishes 15

Washing clothes 20

Total: 81 (excluding water waste)
Chicken farm 15-20 litre/day/100 heads
School 15-30 litre/day/student
Dormitory 90-140 litre/day/student
Hospital 220-230 litre/day/bed
Hotel 80-120 litre/day/room
Restaurant 60-90 litre/day/seat
Office 25-40 litre/day/person

As shown on the table above, the daily water demand is about 81 litres per person. Since Lao is a

country situate in a tropical environment, people may take bath several times a day. Therefore, the rate

of daily water consumption may increase up to 120 litres per person.

The Necessity of WC/WDM

The actual demand for daily water consumption per capita depends on the status and living standards of

each person or family.

The scale of investment on improving and developing a water supply system is usually huge. At the

same time the costs for operation and maintenance of the water supply system are also required. In
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order to reduce the huge government investment on the development of the water supply system, and to
conserve water to ensure a stable water supply, it is time that we, the Vientiane capital city residents,

should help to protect the water system and to economise the consumption of water.

According to the JICA Study, the improvement and development of a potable water supply system will
be completed by the end of 2007. Until then, the residents of Vientiane Capital City will face water
shortage. In order to alleviate such situation, cooperation between the various parties concerned is
required, to help in protecting and economizing the use of water and to ensure that the daily water
production volume can be delivered to the area lacking sufficient water. Attention needs to be paid to
water conservation in particular, in the way that water is used suitably to the pourpose and avoid water
loss unnecessarily through leakage. When consumers found water leakage, he/she shall inform the
NPVC to ensure that the leak can be fixed immediately. According to a survey carried out on water
consumption and UFW, the rate of UFW is notably high, and presently the water supply enterprise is
emphasizing the need for reduction of UFW through deteriorating pipes or leakage.

We are all aware that water supply is valuable in many aspects regarding hygiene, convenience and that
the costs associated with every drop of water delivered to consumers bears a production cost and benefit
for the livelihood of the population. Water saving reflects savings for the government expenditure

which subsidizes the loss of business operations of the water supply enterprise.

The Goal and Objectives of WC/WDM

The goals and objectives of the WC/WDM are:

To ensure that all citizens have access to clean water from water supply system,

To reduce the costs of water for household spending or the state budget,

To reduce government investment in the development of the water system,

YV V V V

To economize and conserve water consumption.

Unaccounted for Water (UFW)

It is simple to solve the UFW problem, attention has to be paid on the following factors:
UFW in the water system is the responsibility of the NPVC to fix:
- broken pipes (old pipes or where construction is carried out near the water pipes)

- underground water leakage,
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Water consumers are to be responsible for maintenance when leakage occurs within their households
and should be fixed quickly so as to reduce the wastage in their household. Cases of household wastage
are as follows:

- Leaving taps on allowing water to flow freely

- un-economical water use,

- water leaking in households (damaged or aging water pipes, and related fittings).

Leakage, Wastage and the Consumer

The incidents of water leakage in households are common and sometimes consumers do not understand
that water leakage in the household is a part of increased household expenditure. The fixing of water
leakage is actually beneficial to consumers as well as to the society as a whole and despite the value of
wastage being small, attention should focus on fixing leakages to reduce water loss, so that consumers
become aware of their responsibilities to address this issue. Water loss due to aging pipes or fittings,
and due to uneconomical use, means a loss of expenditure directly and indirectly to the consumer
(directly, when the consumer has to pay for the wastage, and indirectly, when the government or the

water supply enterprise has to pay for it).

The Status of Mutual Understanding between Water Consumers and the NPVC

The NPVC is a state business unit that wholly funded by the government through state budgetary funds,

loans from financial institutions and grants provided by international donors.

The NPVC is responsible for the production and supply of water for the daily living of the residents, and
to enhance their socio-economic activities. Through the production process, water is delivered to
consumers through the transmission and distribution pipes, and until the reaches the consumer’s water
meters, the cost of maintenance and replacing aging materials is the responsibility of the NPVC. The
maintenance of the pipe systems from the consumer’s water meters to the areas of the house is the
responsibility of consumers. Consumers have a direct responsibility for the consumption of water and
maintenance of water pipes within their households. The consumers have to pay for any maintenance
occurring within the area in the consumer’s responsibility. If the consumer has any difficulties, they can
then contact the NPVC who will then carry out the necessary maintenance, but at the expense of the

consumer.
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In the past, some consumers thought that the costs for maintenance in their households were the
responsibility of the water supply enterprise, or that the water price did not have any effect on his/her
status, thus, did not pay attention to the maintenance. Such misunderstandings could be corrected for
short term, but in the long run, it is worth fixing the leaking points immediately in order to reduce water

losses, as well as unnecessary expenditure.

2. Current status of water use in Vientiane capital city

The total water consumption in Vientiane amounts to 2,423,334 m’ /month, or equivalent to 80,778 m’
/day, and there are totally 43,449 connections, based on the statistical data as of March 2003 by the

NPVC.

The NPVC classifies water users into two main categories as follows:

®

Domestic water use (in general dwelling areas)

b. Non-domestic water use (in state offices and business sectors)

2.1. Domestic and Non-domestic Water Use

The total domestic water consumption was 1,352,886 m’ /month, equivalent to 45,097 m’ /day, or 56%
of the total consumption in Vientiane Capital City, and the total domestic connection was 37,578,
equivalent to 86.5% of the total number of connections (43,449 sets) within NPVC service area as of

March 2003.

The Non-domestic water consumption is classified into 4 categories:
- Offices and state institutions,
- Companies, State business enterprises, factories, business operators class 1-6,
- Drinking water plants, hotels, motels, restaurants, swimming pools,

- Embassies, International Organizations, foreigners and those who operate businesses

The total non-domestic water consumption was 1,070,448 m’ /month, equivalent to 35,682 m’ /day, or

44,20% of the total water consumed in the capital city as of March 2003.
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The Water Consumption of the Non-Domestic Consumers
The NPVC classified non-domestic water consumption into 4 categories as follows:

1) State offices and institutions,
2) Companies, State enterprises, factories, business groups class 1-6,
3) Drinking water plants, hotels, motels, restaurants, swimming pools,

4) Embeassies, international organizations, foreigners and those who operate business in

Lao.
e Number of Connections in Each Category:

- First category (state offices and institutions).

The total water meters amount to 878 units, equal to 2% of the total water meters used

in Vientiane Capital City.

- Second category (Companies, state enterprises, factories, business class 1-6)
The total water meters amounted to 4,140 units, equal to 9.5% of the total

water meters used in Vientiane Capital City.

- Third category (Drinking water, hotels, motels, restaurants, swimming pools)
The total water meters amounted to 427 units, equal to 1% of the total water

meters used in Vientiane Capital City.

- Fourth category (embassies, international organizations, foreigners and those
who operate businesses in Lao).
The total water meters amounted to 420 units, equal to 1% of the total water
meters used in Vientiane Capital City, if including the water meters in the second party
of non-domestic equal to 5,865 units, equivalent to 13.5% of total water meters used in

Vientiane Capital City.

Water Consumption of Non-Domestic Consumers

(Quantity of Water Consumption by Each Category of Customers)
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- Water consumption of non-domestic consumers as mentioned is classified into 11 sub-categories as

follows:

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

Water consumption of offices and state institutions amounted to a total of 251,442
m’ /month equivalent to 7,982 m’ /day, or 19.8 % of the total water consumption in
Vientiane Capital City.

Total water consumption in the army amounted to 141,521 m’ /month, or 4,718 m’
/day, or 13.20 % of the total water consumption in Vientiane Capital City.

Total water consumption of various trade sectors amounted to 252,525 m’ /month,
or 8,385 m’ /day, equivalent to 23.5% of the total water consumption in Vientiane
Capital City.

Total water consumption of various factories and companies amounted to 200,148
m’ /month, equivalent to 6,672 m’ /day, or 18.7% of the total water consumption in
Vientiane Capital City.

Total water consumption of schools amounted to 117,895 m’ /month, equivalent to
3,930 m® /day, or 11% of the total water consumption in Vientiane Capital City.
Total water consumption of schools amounted to 117,895 m’ /month, equivalent to
3,930 m® /day, or 11% of the total water consumption in Vientiane Capital City.
Total water consumption of embassies amounted to 10,233 m’ /month, or
equivalent to 1.7% of the total water consumption in Vientiane Capital City.

Total water consumption of banks amounted to 4,092 m’ /month, equivalent to 137
m’ /day, or 0.4 % of the total water consumption in Vientiane Capital City.

Total water consumption of restaurants amounted to 9,370 m’ /month, equivalent
to 313 m’ /day, or 0.9 % of the total water consumption in Vientiane Capital City.
Total water consumption of the services sector amounted to 11,061 m’ /month,
equivalent to 369 m’ /day, or 1% of the total water consumption in Vientiane
Capital City.

Total water consumption of foreigners amounted to 13,157 m’ /month, equivalent

to 439 m’ /day, or 1.2% of the total water consumption in Vientiane Capital City.

The above mentioned data is based on the collection on water consumption of non-

domestic category by the NPVC of Vientiane Capital City in March 2003.
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2.2, Per Capita Water Consumption

e Comparison of Water Consumption in Main Cities of Southeast Asian Countries (Based

on Statistics 1995)

No. Countries Districts Water Water Average
Consumption Production Water Price
Litre/person/ m’ /person/ US$/ m’
day day
1 Maldive Mali 16 0.03 4.86
2 Cambodia Phnompenh 32 0.12 0.15
3 Vietnam Hanoi 45 0.22 0.11
4 Myanmar Rangoon 67 0.12 0.46
5 Hongkong Hongkong 112 0.40 0.56
6 Thailand Chiangmai 135 0.24 0.30
7 Indonesia Jakarta 135 0.11 0.61
8 Vietnam Ho Chi Minh 136 0.15 0.13
9 China Shanghai 143 0.58 0.07
10 Lao Vientiane 172 0.26 0.13
11 Mongolia Ulanbator 177 0.23 0.10
12 Singapore Singapore 183 0.46 0.55
13 Malaysia Kualalumpur 200 0.35 0.34
14 Philippines Manila 202 0.26 0.23
15 South Korea Seoul 209 0.47 0.28
16 India Delhi 209 0.24 0.03
17 North Korea Pyongyang 244 0.51 0.21
18 Taiwan Taipei 262 0.72 0.39
19 Thailand Bangkok 265 0.53 0.31
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3. Current Status of Customer Relations

3.1. Types of Claims Made by Customers

The NPVC is a state enterprise which has the duty to produce clean, hygienic water with high quality, to
serve the society throughout Vientiane. Water is a vital factor for each human being, and water supply
is a significant sector of the national economy as it contributes directly to the socio-economic
development and national development, supports production, and provides good health to support the

livelihood of the population.

Water supply is clean and is, purified through the many processes of production technology, with the use
of a huge government budget, the building of its technical-material bases the use imported raw materials
and spare parts in exchange for foreign currencies. The production of water, requires mainly electric
power and the man power of staff-workers for the production of clean water, makes the naturally

flowing water becomes clean water with quality and meets generally accepted the hygienic principles.

Each drop of water bears an economic value and is valuable for all human beings, we can sense the

ownership of the issues, we will know how to use it economically.

Therefore, it is necessary to provide information, and building an awareness of the responsible use of
water to protect and economize water use.
- Meter readers and collecting water tariff staff should not know only how to read figures on the water
meter and presenting the bill to customers. As these staff are in direct contact with the consumers, the
staff should also be aware of the water consumption role of the customers and be able to explain these
issues to the consumers in an effort to reduce water consumption.
* Tt is impossible to avoid direct and indirect claims made by customers such as:
- Where a water zone has low water pressure and water can not be delivered, and where air trapped in
the transmission system has caused incorrect metering, has caused customers to complain and be
dissatisfied with the water service.
* Where a customer does not follow the correct procedure of payment for the water service, and when
the water supplier disconnects the connection, the consumer may say that the water meter reading and
note taking was incorrect, and that it was done on estimated basis.
- Where water transmission is interrupted due to maintenance of aging-leaking water pipes, the
enterprise shall notify customers in advance by 24 hours.

- electricity intermittence,

- low water pressure,
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- trapped air in water distribution pipes,
- In these cases customers complain that the water service was not convenient and not timely.
- In classifying customer categories also, some customers have complained that the water in his/her
household was not used by a foreigner, and yet it appeared that they had been charged at this rate.
- In some cases, customers think that the enterprise pumps water from the source and then delivers the
water through the pipes as a service to all citizens. These customers misunderstand that the water supply
enterprise does not invest anything in producing water and that there is only a minimal cost associated

with the production of water.

Current Water Pressure Status
Generally speaking the current status of water pressure in the water pipes is considered insufficient for
some zones due to many reasons such as: the production of water at the two plants, namely Kaolieo and
Chinaimo are already operating at an overloaded capacity, and are at their limits of capacity. Also, the
elevated reservoirs at various locations cannot store water at night because the daily water consumption
volume is getting higher and at the same time, some offices use water uneconomically and allow

uncontrolled water flow.
Therefore, it make some zone away from the center of the town lack of sufficient water for consumption
such as: in Ban Huaihong zone, Nongteng, Dongdok, Dongmakkhai, Ban Khamhoung and the 150-bed

Hospital, Chommany, Km 5 and some other zones.

e Shortage of Tools for Managing UFW

—_—

Aluminum, iron and PVC pipes driller,
Pipe Locator (Non Metallic),

Asphalt and concrete pave road cutter,
Aluminum, iron and PVC pipes cutter,
Hand help pressure gauges,

Meter testing on bench,

1 set of 4 KW electric generator,

2 sets of water pump with 1001/mn capacity,

O ® N kWD

One small excavator,

—_
o

. 2 dump trucks,

—_—
[

. 2 sets of 4 -ton pick up,

—_
[\

. 1 set of 2 -ton pick up,

—
98]

. Trip pot,
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14. Concrete driller.

Water Quality:

- Water is the utmost important for all human beings and, therefore drinking water should be good
quality and safe for human consumption. Everyone should have the right to access clean water produced
according to generally accepted hygienic principles. Therefore, NPVC water treatment plant has been
strict in terms of treating water from unclean sources with highest turbidity in Lao, sometimes reaching
2,000-4,000 NTU. Although, we have been able to treat and disinfect it and make it become safe and
clean, free from disease and chemical contaminants, like water supply that NPVC use nowadays. NPVC
water supply has turbidity rate of 0.0-0.9 NTU only. Besides the control and testing of water quality by
scientists over a 24 hour period, the water supply is of good quality, in line with drinking water
standards as laid down by the Department of Food and Medicine of the Lao P.D.R. In addition, there
are inspections and collection of water samples from different locations for analysis by modern tools.
These tests are conducted every week to detect disease, and show the population that the water supply is
safe to drink. ”Water for the people”, is the slogan NPVC all bear in mind and NPVC put all efforts to
ensure that each drop of water is clean and meets the accepted standard, and that the staff working in the
water laboratory are proud of their work and work incessantly to develop the water quality. We are
ready to become an efficient water service provider in terms of providing services to the society, and are

prepared to commit our energies to all the Lao people.

Therefore, NPVC call for all people to use water economically, with responsibility when using

water for drinking, bathing, washing or for other purposes, and NPVC are striving to teach people to
turn taps off as soon as the task is completed. It is also recommended to inspect households for water
leakages or broken pipes, and to build an awareness to future generations on how to save water, as the
slogan says: use water with good thinking, help the economy and then life will be prosperous ahead if
we use water economically. NPVC will be able to save money and NPVC will save the resources of our
country. Because NPVC use electricity in water production, NPVC use water from its source, use
chemical products and other materials, thus to make water clean, there is a huge cost. If you live in
lower zone, you may have water more than needed for consumption, if you are at higher elevation, there
may not be water available, if you economize on water use, water will be able to be delivered to places

which suffer from water shortage. This is a sort of humanity to help each other human beings.

If any one finds water leakage along the roadsides, please notify the water supply provider

immediately by phone or notify other agencies concerned.
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Types of Water Meters and Water Pipes

L.Types of water meters. So far there have been many types, brands of water meters in Vientiane,
currently there are 7 different types such as:

1.1. Water meter CDC brand, used before 1980

1.2. Water meter Kent brand, used before 1980

1.3. Water meter Slum Burger brand, used before 1980

1.4. Water meter Kimmon brand, used in 1980

1.5. Water meter Ning Bo brand, used in 1982

1.6. Water meter Ichi brand, used in 1985

1.7. Water meter Asahi brand, used in 1985

2. The said water meters had different diameters: 15 mm, 20mm, 40 mm, 50 mm, 800 mm and 100 mm.

3. Each size of water meteris made by a different manufacturer, each has different parts, which has
caused difficulty in ordering parts for replacement.

4. The data collection of each brand and made of water meters installed and replaced for customers each
time has not been continuous and each year, the data collection was not accurate, even now the data

collection is not yet accurate.

I1. Types of Water Pipes

Since the foundation of the water supply enterprise of Vientiane, a number of types of pipes have been
used, to date there has been 8 types such as:

2.1.Solid Aluminum water pipe has been used since 1962.
2.2.Concrete water pipe has been used since 1962.
2.3.Iron plate water pipe has been used since 1962.
2.4.Solid iron water pipe has been used since 1979.
2.5.PVC pipe has been used since 1987.

2.6.PVC has been used since 19809.

2.7.PB pipe has been used since 1989.

2.8.PE pipe has been used since 1993.

III. Types of Fittings.
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All types has been in used to join and when repairing leaking pipes in pipelines, many different types of
fittings have been used and some types could not be supplied as industrial standard, thus those have been

adjusted or hand made to fit like central aluminum for PVC or central aluminum for concrete and others.

3.2. Recommendations From the NPVC Made for Claims

Lao People’s Democratic Republic

Peace Independence Democracy Unity Prosperity

Vientiane Capital City No. /NCC
NPVC of Capital City Vientiane, date

NOTICE

The Director General of the NPVC of the capital city has the honor to inform all customers in
Vientiane Capital City that to date the two major water production plants such as: Kaolieo Water
Treatment Plant is able to produce water supply with a capacity of about 20,000 m3/day and Chinaimo
Water Treatment Plant is able to produce about 80,000 m3/day. The production volume is at full capacity
at each of the two plants, and is not able to provide sufficient water supply to meet the need of
customers in some zones on the outskirts of the township of Vientiane Capital City because the
population growth rate and urban development is increasing quickly. According to the production plan,
both plants can provide sufficient water till 1999 and a new plant should have been built in the year

2000. Due to a lack of funds for the investment, the problem of water shortage will occurs.

Therefore, the service and consumption of water during this time must have appropriate

measures to economize the use of water, and to make the capacity sufficient for daily use as follows:

1.The NPVC will limit and reduce water loss, Unaccounted for Water (UFW) and leakage in
water pipelines.
- Replacement of aging and deteriorating pipes;
- Replacement of old and defected water meters;

- Provision of water transmission service by water-tank trucks.
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2.Domestic water consumers, state offices, ministries and governmental organizations,
university dormitories, schools, hospitals, factories and others shall be patrolled to economize water use,
and ensuring that water is not left running. To build reservoirs of a suitable size to store water when it
flows and to be used in times of shortage. Control of passive leakage in house connections (between the
meter and the house), it is forbidden to use water pumps tapped directly from water mains, or to let
water flow into the basin, and from there water can be pumped in order to avoid water shortages in the

surrounding areas during the pumping of water.
4. Current Water Tariff Structure
4.1. Current Water Tariff Structure
- Water tariff impact on economizing water use.
Water tariff has an impact on business operation, society and the state economic base in general. In
particular, there is an impact on water use, and when water price is low, consumers are able to pay for

without thinking of economical use of water. Therefore, it is worth revising the present water tariff.

«Statistics of water tariff during the period of 10 years (1994-2003)

Water Tariff at Each Period Average Price kip/m’
1/1994-3/1995 92
4/1995-6/1996 135
7/1996-5/1998 162
6/1998-3/2001 195

4/2001-10/2001 387
11/2001- now 550
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«Current water tariff structure at average of 550 kip/ m’

Consumption
CATEGORY Content of Water Users Group Limit Price
m’/month Kip/m3

I Domestic and State Administrative 0-5 219
Offices 6-12 263

21-50 329

>50 383

II 0-5 549
Trade and General Business 6-20 602

21-50 636

>50 670

1T Business Using Water as Raw Material 0-50 855
51-100 1216
>100 1360
v Embassies and Foreigners 0-10 6184
>10 7668

Customer category: customer classification is based on different income categories.

1* category: Domestic and state administrative offices = staff personnel, army, police
force, citizens, state organizations (individual and collective)

2 category: Those who trade and do general business = state enterprise, private,
factories and traders.

31 category: Business, trade using water as a raw material = beer factory, ice factories,
soft drinks factories, hotels, motels, swimming pools, restaurants. ..

4t category: Embassies, individual foreigners = embassies, international organizations,

foreign companies, private foreign houses.

4.2. Comparison of Water Price with Other Cities

Comparison of the water price with other countries, water price in Vientiane in comparison with other

countries in Asia, it can be seen that the water price is very low in all consumers categories.
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4.3. Comments of Customers on Water Price:

- Comments of Business Customers:
Water price is suitable and they have control on economizing water use also, because they have to pay

more if use more, pay less if they use water economically.

- Comments of Domestic Customers:

Water price is relatively low comparing with electricity tariff. The average household size is about 6
people, and water is used mainly for cooking, washing, watering gardens, and washing cars. The average
payment for water is about 10,000-15,000 kip/month. However, the average payment for electricity
amounts to 150,000-200,000 kip per month. Some customers see that water price is low and they use
water without economical attention. In some zones where water pressure is low, water supply is not

stable, consumers frequently complain that when water is available, payment is not a problem.

- Comments of Offices, State Organizations:

- For customers at offices, state organizations and households using water from the offices. Their
comments are: payment for water is dependent on state budget, not from their own pockets,
economizing water is not in their mind at all. On one hand, the government has not issued any
regulation or measures to strictly control those who use water with government budget. On the other
hand, the NPVC do not encourage their employees to make them understand about water production,

service and consumption process, and how to consume water effectively and economically.

5. NPVC Challenges for WC/WDM

5.1. Engineering Point of View

When talking about the city water supply service, everybody should understand that the service provides
a clean, hygienic water, which consumers can access 24 hours per day with sufficient water pressure.
Therefore the water sector is an important entity for the society. If the general society criticizes the
NPVC in a negative way, the organisation will loose their reputation for the operation of the water

supply enterprise, and will loose confidence from higher management in term of implementation.

Aim and Target:
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Methodology to reduce UFW in pipe systems is of great significance for the water supply enterprise
which has to pay special attention to, and should have an adequate methodology to minimize UFW. The
main aim is to reduce production costs such as: electricity costs, chemical costs, and labor and other
expenditures. In addition, it is a generation of additional income in water sales and increase efficiency in
servicing water for the society with more effectiveness and the saved water will be sold to other zones
thoroughly and have sufficient pressure. On the other hand, NPVC can reduce the investment in the
development of water production plant that means defer it to a later stage due to abundant production for

smooth supply.

Therefore, in order to attain the said aim we shall have short, medium and long term plans to reduce
UFW in the entire water system. The management and reduction of UFW in pipe systems is the most
important matter that special attention must be paid to by the water supply enterprise and shall have

proper methodology to minimize UFW.

UNACCOUNTED FOR WATER (UFW)

It is a difference or remainder between water quantity produced from the plant than delivered to the pipe
and water quantity being noted then put into billing system; UFW has been classified into two parts such

as:

PHYSICAL LOSS

Comprising leakage from water reservoir, main transmission pipe, distribution pipe, in house connection

and water pipe fittings such as: joint, curve, water gate, drainage gate, fire hydrants and others.

NON PHYSICAL LOSS

Which are mainly those of technically abnormal found in water meter system such as: imbalance of
water meter, defected water meter, inadequate meter size comparing with volume of consumption and
low quality and cheap water meter. Incorrect installation prior to the establishment of payment
documents, installation completed but without water meter, no IT billing code and incorrect printing of
IT billing, water meter reading does not suit actual figures due to estimation or guessing - illegible water
meter such as: obscure water meter, broken and unclear dial, water meter embedded underground,
covered by soil, water meter without tin fitting at both sides. Moreover there has been illegal water use,

not passing through water meter, attempts to turn over water meters or attempts to make water meters
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defected such as: using pliers to press and bend propeller axes, tie propellers with string or metal coil,
attach a steel to water meter, generally speaking, customers try to seek ways to minimize their payment

for consumed water as much as possible.

PARTICULARITIES OF LEAKAGE

Water leakage in pipe system at a particular location varies dependent on actual situation and its

surrounding comprising 3 particulars as follows:

e Visible Leak
It is water that flows from the leakage up to the ground surface and it is easy to detect the

location of physical loss and can be fixed promptly.

e Semi-visible Leak
It is underground water leak that is semi-visible which has to be checked by eyes in detail because such
leakage is found in deep hole, water gate, vent gate, drain gate and fire hydrants. It may be found

sometimes at water channel, drainage canal where water pipes pass by.

e Invisible Leak

It is underground water leakage that can not be seen by eyes, it is difficult to detect because we do not
know exactly where the location of physical loss is; sometimes water leaks at a location and flows out at
another location depending on the location and particularities of the soil, sometimes water penetrates
through the soil and flows into water canals that needs adequate instruments to help in detecting physical

loss.

CAUSE OF LEAKS

Water leakage in the pipe system occurs from different causes such as:

e Improper Design

It means incorrect design relative to technical specifications and impedes effectiveness of road

conditions, culverts and bridge installation across streams, drainage canal including new installation of

water supply to the village and others those cause water pipe to be easily broken or leaking.

e  Poor Workmanship
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It means technicians, workers with insufficient skill to install and lay pipes, those who have not been
trained or been trained but not follow technical specifications which can be seen in culvert installation,

the works have been just completed and then there have been frequent water leakage.

e Poor Quality Materials
Poor quality of water pipes have low price, not subject to inspection and procurement procedures and

become a cause of frequent water leakage.

e Traffic Load
Water pipes laying across the road or at road sides are affected by vibration caused by the traffic load
which occurs by heavy trucks traffic and cause the soil go shrink against water pipes, thus, they are

broken frequently.

e Aging and Deterioration
It is certain that after years of being in use, water pipes and fittings deteriorate and can not resist internal

pressure and external impact and this is also a cause of easy breaking or leaking from water pipes.

¢ Infrastructure
Urban improvement and renovation made by the Government as well as urban infrastructure building is
a part that causes water pipes to break and leak frequently - such as: maintenance and development of

roads, telephone lines and installation of underground and high voltage transmission line.

e pH Value of Water
If pH value of water decreases to under standard, it causes water become corrosive, then there will be
sedimentation segregated at the inner side of the water pipe called as corrosion and began to develop

outward, after years, the pipes are susceptible to frequent leakage.
e  Underground Corrosive Water
Soil characteristics varied in different zones, in some areas underground water becomes acidic that

means more acid in underground water is segregated in water pipes from outside to inside of water pipes

as mentioned above.

METHODOLOGY TO REDUCE UFW
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Reduction of UFW is an important matter and most complicated in terms of implementation, if we let
the UFW rate grow, we shall account for more budget to cope with the management and reduction of

UFW as we have to take actions as follows:

e Pre-Requisite Actions
Major pre-requisite actions to control UFW shall be well elaborated and considered for management as

follows:

e Flow Meter
Installation of flow meter to know the total volume of water delivered from the plant, flow meter shall
work all the time, accurate, precise and recording shall be done hourly, daily in order to know the

volume delivered monthly and annually.

e Customer’s Meter

It is worth determining the characteristics and quality of each size and type of water meter in detail;
NPVC shall carry out research and study their data to adequately suit the actual conditions of such as:
water quality and water source for water supply production. It is important to ensure compliance with

the standards as set forth.

e Pipe and Fittings
Pipe and fittings used in new installation of water to house and passive leakage control, replacement of
old pipe system and construction as well as water pipe development shall be determined in detail to suit

international standards.

e  Strategy

Macro level agency shall pay active attention to the management and reduction of UFW at nation wide,
each province shall organize trainings and exchange of experience to improve and use new technology
to suit the situation we are faced with presently. Therefore, Macro level organization shall have detailed
plan including short and long terms and assign to local authorities to implement while the macro level

organization shall carry out constant monitoring and evaluation.

ACTIONS TO REDUCE PHYSICAL LOSSES

Reduction of physical loss is the most difficult and complicated action that we need to rely on
employing skilled and qualified personnel to plan and undertake to protect water leakage in water pipe

system which shall be carried out the things in many aspects such as:
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e Leak Detection
Leak detection shall be carried out at the same time in two aspects such as: surface and underground
leak detection, each has its simplicity and convenience such as: Acoustic Method, Measurement Method,

Leak Noise Correlation.

- Surface Leak is easy to detect, we just walk and observe the pipe system, using experience

and we can detect leakage.

- Underground Leak is difficult to detect, we need to use instruments and tools to fulfill the
detection; this method has detailed procedures to carry out technical system and survey
methodology to detect underground leakage. Therefore, prior to carrying out underground
leak detect it should be known that its technical aspects such as: What does water leakage
mean? How does water leakage sound like? What are the schedules and methodology of
leak detection? What is its technical effectiveness? How to do and choose to make it

suitable for the actual situation of our country?

e Passive Leakage Control
Generally, this is the simplest methodology of UFW control, when it is seen that water leakage appears
on the ground surface then the maintenance and fixing can be made immediately and timely. We will
know about location of physical loss as follows:

- Visible leakage which flows onto the ground surface; customers notify or inform.

- Notification by residents at various locations.

- Notification by NPVC staff, especially meter reading staff (IT billing staff),

- Notification by field survey staff after carrying out patrol of pipeline at various sites.

e Protection of Pipeline
This is also an important task in regard to control and manages UFW in water pipes which shall be

carried out as follows:

- Mapping system shall be updated all the time such as location of water pipe and fittings to better
management and maintenance.

- Carrying out daily patrol of pipelines in areas where construction of infrastructure is being carried out
especially in urban areas in order to protect water pipes from being damaged by construction such as:

construction of road, underground electric line and underground telephone lines.
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- Design and construction of water works facilities shall take into account technical principles and
international standards such as: installation of culverts above or under streams, canals or drainage
system to be in use.

- Replacement of old pipe shall be done as routine work, water pipes are aging and deteriorating, they
will be faced with frequent break and leak. This will require huge amount of budget, NPVC shall have
detailed annual plan, which pipes and fittings to be replaced shall have high quality and effectiveness
according to international and at the same time the quality control of field work shall receive special
attention in order to protect any occurrence of future problems.

- Adjustment of water pressure is a methodology to help the reduction of UFW, it is simple and capable
of putting into quick operation such as: reduction of the pressure of water transmission and install
pressure reduce valves at critical location where water pressure is high.

- Water reservoir is another important task that NPVC have to pay attention to monitoring and control
the system, generally, patrol of reservoir leakage or reservoir overflow due to defected floating valves

shall be carried out twice per year.

ACTIONS TO REDUCE NON-PHYSICAL LOSS

Major problems occurred in this area is within the customer’s water meter system of each household that

we shall have following methodology to control:

e Field Customer Survey
The objectives of customer field survey at each household is to control and inspect technical

abnormality such as:

- defective water meter, illegible water meter due to broken or obscured face, water meter embedded
underground.

- detection of leakage in house connection at joints, curve, valves, in-house pipe, pipe fitting and
customer’s water meter in each household.

- detection of illegal use not passing through water meter, upside down water meter or attempts to do
anything to damage water meter and others; all matters detected shall be reported to agencies concerned

for immediate solution.
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e Big Consumer Survey

Big customer is a customer who consumes much water or consumes more than 2,000 m® per month like:
offices, ministries, hotels, hospitals and other plants; in this sector much physical loss has been detected,
water has been used uneconomically, in particular, in state organizations using Government budget to
pay for annual water tariff. The aim of this work is similar to that of 6.3.1, the difference is that it
requires regular control, best is once per week. Here, attention would be paid to installation of water
meters not in line with technical standards such as: lacking short water pipe, or short water pipe does not
suit the standard, unsuitable size of water meter relative to the customer’s consumption, big water meter,
but low level of water consumption, small water meter but huge water consumption (adequate size for

big consumer). Therefore, the accuracy of water meter has not been precise.

e Replacement of Defective Meters

Generally, old water meters being used over 8 years may not be accurate and precise. Therefore, it is
necessary to have detailed plan for periodical replacement and at the same time inaccessible or hardly
accessible water meters shall be removed and placed at suitable location for the sake of easy reading and

note taking.

e  Water Meter Tests and Field Survey
Each water meter is like cash register; therefore, agencies in charge for shall pay attention to strict

management such as:

- before installing or replacing any water meter, it shall be tested in laboratory to assess accuracy and
preciseness of water meter in line with standard that the flow velocity inside the meter is to be not too
slow and not too fast;

- test water meter at site by mobile flow meter when it is suspected that the figures of a water meter is
abnormal or receive customer’s complaint that they pay expensive water tariff, that case: mobile flow
testing shall be carried out at site;

- collect data on each type and size of water meter and period of time being in use to plan for

replacement.

e Upgrade IT billing System and Customer Management
IT billing system is an important aspect of management and reduction of UFW, figures reading must
accurately respond to IT billing in a timely manner so as to minimize or avoid customers’ claim, thus

improvement is recommended here.
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e (lassification of Domestic Consumer and State Agencies or Offices

Through survey being conducted to collect data from water consumers in Vientiane Capital City, it is

observed that some state agencies and offices share water use such as:
- In some state agencies and offices and some families dwelling in the proximity of state offices,
water use is abnormally high, to clearly see that state agencies and offices use water economically
and suitably to the need. NPVC shall separate domestic water consumption within the proximity
of state offices from water used by the offices and agencies and shall separated accounts of water
tariff from each other; this will enhance domestic consumers to economize their water use and will
not drain water for waste because they know they will pay for water tariff and on the other hand, it

is a way to reduce the spending on water tariff used by the state agencies and offices.
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Quality of Water Supply Service in Future

Quality of Water Service to Customers

Receive clients with good practice of public relation.

Produce clean and safe water for the people.

Survey, measure and design in line with technical specifications and in a timely manner.

Carry out price calculation according to the principle as defined and in a timely manner.

Install water meter to households; replace broken pipes along road side according to technical
specifications and in a timely manner.

Take accurate note of figures shown on customer’s water meter; carry out regular reports on
defected and damaged water meters efficiently.

Collect water tariff honestly, the collected water tariff shall be transferred to the cash account
according to the rule as set forth.

Documentation cycle shall have accurate time schedule, how much time needed for a document
to be considered by a particular service concerned; who has the right to sign it.

Each time of payment made by a customer, he/she shall receive a receipt as a witness for
payment.

Strictly implement official working hours.

Water Tariff

System of Water Price in the Future.

2

% Goal and objectives of pricing structure.

K2

“ The main goal of the NPVC is to provide service for the public with clean water supply,
no discrimination on whether poor or normal person, he/she shall have the right to use

water supply.

“ Ensure that the NPVC is able to operate and become financially autonomous.
~ Ensure that the enterprise commit its obligations to the state as stipulated in the

regulations and laws.

< Water Pricing Structure (has 3 main parts).

1) Production and Service Cost:
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decontaminants, electricity fee.

B. Salary and other welfare
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C. Basic immovable assets depreciation according to its original value, which has not yet

reflected present value of the immovable assets and can not be reinvested. Therefore, it

is a main cause for financial status of the NPVC. It can not carry out investment and

development of water supply system.

2) Financial expenditure (loan interest): Presently the ratio of loan per capital assets is

high, thus, the enterprise has to assume the burden of paying high interest rate and it is

included in water price structure.

3) Normative profit and business tax

Directive of Water Pricing Structure:

Categor Description Scope of use Price | Annual 2004 | 2007
y Kip/m’ % -
increas
e
I Domestics and state 1-30 605 10 % 10 %
administrative offices >30 835 15 % 15 %
11 Trade, business, embassies, 1-50 855 15% 15%
foreigners residences > 50 1035 20 % 20 %
Average price 750

Consideration on Domestic Consumers and Low Income Groups:
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The directive of classifying into two categories has certain impacts on consumers as follows:

For household consumers and state organizations: the price is higher, thus, made the consumers
economize water use and pay attention to the payment due. In addition, this type of customer

covers high percentage including water meters and water volumes required for consumption.

For the second category customers, business and organizations, foreign individuals. Normally,
this type of customers is well aware of their water use, thus, minimum impact occurs to
economizing water. This type of customers covers low percentage including water meters and

water volume required for consumption.
Consideration on Household Consumers and Low Income Groups

The poor people with low income are able to pay for the current prevailing water pricing
structure, for instance: average income earners of 100,000 kip/month, with water consumption
of 15m’/month has to pay 3,725 kip/month. It means that the payment for water shares only 3-

5% of the income. Thus, it can be said: the poor can pay for this water pricing structure.

If we look at the only aspect of business, this structure is not economic, it is a
subsidized pricing structure. If we look at the social aspect, it can be said that the society gains
much benefit, which contributes to make better livelihood as a whole.
®» The impact of current water price, the majority sees that water price is low, and the ability to
use and make payment is plentiful, thus there occurs an attitude of using water uneconomically.
Lacking spirit of economizing, self-autonomy, for the country and for the survival of the society.

Promotion and Better Customers Relations

Setting targets on water saving and management of sufficient water supply for consumption:

- Save to have sufficient water supply according to the water supply development plan and ensure that

the customers pay water tariff economically and with effectiveness.

- Water saving and management of sufficient water supply is also a reduction of the Lao government

investment in the development of water supply system as well as to promote sustained national economy.
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e Transparency of the Enterprise to Customers.

e The Annual Report of the NPVC of the Capital City

Lao People’s Democratic Republic

Peace Independence Democracy Unity Prosperity

Vientiane Capital City No: 080/NPL
Communication, Transport
Post and Construction Service

Lao Water Supply State Enterprise

Summary Report on Business Operation of Year 2002
and Annual Plan of Year 2003

I. General Introduction:

Under the supervision by the Board of Directors and the CTPC Service, under the leadership of the
Director General and deputy directors in collaboration with the Party Committee of the capital city, the
Party Committee of the Enterprise, Mass Organizations, staff and workers have emphasized on the
implementation of activities in regard to political ideology, technical subjects and all tasks as assigned

by higher authority, performances achieved have detail as follows:

1/. Organization :

The Lao Water Supply State Enterprise is constituted of 1 director, 3 deputy directors, 5
services, 4 branches, 4 production plants, 2 projects, 1 construction and repair entity with total personnel
of 354 persons, of which 59 women, contractual staff 68 persons, 1 party unit of 47 members, with full
membership of 36 persons, transitional membership of 11 persons, of which 8 women; 317 Trade union
members, of which 52 women; 138 Lao youth People’s Revolutionary members, of which 38 women;

59 Lao Women’s Union members.

II. Performances of Year 2002.

1. Training and Education on Political Ideology:
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Each organization has implemented its political task regularly, for the director, deputy directors,
heads of divisions and mass organizations have a reunion of once per two weeks, then report to
the capital city constantly:
- organized technical training of some branches on some specific subject matters to the staff in the
capital city and other provinces to upgrade their efficiency in management and administration gradually;
- organized education on political ideals, qualification and ethics of the revolution, mode of livelihood
and working methodology of staff personnel;
- organized education on the vir® Party’s Resolution;
- organized education on all round solidarity and cooperation between Lao and Vietnam;
- organized a security unit to guard on regular basis, especially during major festive days;
- collaborated among Party-State, mass organizations to enhance political organization system to
function regularly;
- conducted political reunion and carry out planning and extraction of experience;
- improved organization structures and replace leading staff in some services to suit the actual situation;

- and organized training and study tours overseas.

2. Production and Services:

- Water produced 41,470,633 m’

- Water sale 28,728,711 m

- UFW percentage 31%

- New water installation 1,700 units

- External reparation 3,314 sites

- Removal of pipes from road No. 2 completed 100%
3. Finance:

* Total Income: 19,977,873,771 kip, 102 % relative to the plan,
4. Total Business Expenditure: 19,200,113,215 kip, 96.74% relative to the plan,

- Profit: 777,760,556 kip

- Submitted Obligations to Budget :  1,485,526,829 kip

5. Debt due to be paid and received :

- Total debt to be received : 10,127,266,619 kip
“~ of which debt from the state : 7,782,281,613 kip
- Total debt due to be paid: 5,561,200,628 kip
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- Total debt due in foreign currencies : 103,331 US$

6. External Relations:

During the past the Water Supply State Enterprise has had international cooperation as follows:

6.1. Cooperation Project with France:

1)- Activity implementation of the Water Supply Network Development Project for year 2002 :
a. Development of water supply network development in the capital city.
Feasibility study project on training center construction of the water sector and hygiene, Loan
Agreement No. CLA 1001-01, dated 25/10/1994.
- signed an agreement with the Office International de I’eau 24 April 2002 in an amount of 98,550

Euro.

6.2. Cooperation Project with World Bank:

It is a project to assist the provinces comprising Udomxay, Phongsaly, Luang Namtha provinces
in the form that the Water Supply State Enterprise acts as a coordinator and assists in technical
matters. To date the plant construction in the 3 provinces has completed. Udomxay Province
still requests our enterprise to further coordinate with the World Bank and assists in business

management technical matters, especially in the area of staff training.

6.3. Cooperation with JICA:

In February 2003, JICA dispatched some experts to help implement the survey of new

water plants system and pipes system; this project will be completed in December 2003.

6.4. Cooperation with Belgium:

In February 2002, the Lao-Belgium cooperation project provided an amount of

USS$ 104,600 for different activities.

6.5. Lao- Chinese Cooperation Project:

- The Chinese party requested to cancel defer the technical economic feasibility study of PVC

construction plant for temporary.

III. Assessment of Strengths and Restraints:

* Strengths:
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1). There has been good solidarity and unity among the director, deputy directors
including staff personnel and workers in doing the work, thus, it has built confidence to the leadership,
staff and workers are active in implementing all the tasks assigned to them.
2). NPVC has improved its working methodology of each division, and its affiliates, especially, we
have transformed the construction and development entity to a form of labor contract.
3). Although, the Government has not approved price adjustment accordingly, but the staff and
workers effort up to produce water to serve the society regularly and implement its obligations to
the Government regularly.
4). The livelihood of the staff and workers has been improved, by increasing some support to the
staff and workers’ salary in accordance with the current inflation rate to some extent.

5). Accelerate water tariff debt claim and others.

* Restraints:

1). Some staff and workers materialized the policy of renovation of the Government slowly due
to the level of political theory of our staff and worker is relatively low.

2). Awareness to respect the rule and principle, to be responsible for the duty of some of our
staff and workers is not strong.

3). Water supply to the society has been insufficient to the need in some zone, some areas
because the production capacity is limited, the installation and repair in some areas did not suit to

the technical standards, and was not in a timely manner.

IV. Methods of Problem Solving:

1). First of all there is a need to increase leadership in political ideology of our staff and
workers to clearly understand the duty, love the duty, become more responsible, have stable
thinking towards the work and duty and to understand the policy of renovation of our Party and
Government in the market economic system, the policy of economizing of our Party and

Government.

2). Pay attention and urgently solve the water supply system (low pressure area) and lay
distribution pipe to develop water circulation and distribution system to better service to the society with

effectiveness.
3). Continue to develop human resources at each technical level, computers, foreign languages
to upgrade their capability in business operation, in particular, the technical staff, business operators,

financial and planning staff.
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4). Deploy capable staff to each division to better do business, improve management system,

working methodology, reporting system and instant problem solving.

V. Annual Plan of the Lao Water Supply State Enterprise of Year 2003

1/. Overall Task:

- To continue to collaborate with the Ministry of Finance according to the notice of the Prime
Minister’s Office on increasing water price from 550 kip/m3 to 750 kip/ m’;

- To keep relations and mobilize funds sources of US § 3.5 millions for the construction of a water
production plan of 20,000 m’ at Dongmakkhai to serve the people in Vientiane.

- To make proposal to request funds for survey and design of water supply system according to
the plan of the capital city at 4 sites such as: Sangthong District, Nam Ngum District, Tok Pheung and
Huay Chiem zones.

- To continue implementing the reduction of UFW project according to the plan elaborated by
LYSA.

- To continue implementing international cooperation project: AFD (France), JICA (Japan),

Belgium and the World Bank.

* Water Production and Service in Year 2003

No. Description Unit Plan for 2003 Remark
1 2 3 4 5

L PRODUCTION

1 Produced water m’ 41,814,085

2 Sale water -7 29,688,000

3 % of Loss % 29.00

4 New water installation units 1,386

5 External repair sites 3,662

6 Total meters units 45,797
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* Finance for Year 2003
No. Description Units Plan for 2003 Remark
1 2 3 4 5
L. Business Revenue Kip 19,894.924.970
II. Business Expenditure Kip 21,077.147.956
111 Profit-Loss Kip 1,182,222.986
V. Obligations to the budget kip 1,435.606,666

VI. Recommendations to Higher Ranking Authorities:

1)- To request the higher ranking authorities to help coordinating with agencies concerned
seeking for methods of problem solving and overcome difficulties in business operation such as:

state debt, pricing law, tax and duty payment.

2)- To request the higher ranking authorities to coordinate with agencies concerned in seeking

sources of funds for the additional construction of water supply production plants.

3)- To request the Assets Management Department to consider transforming the loan to become

capital (for the grant aid provided by France) as already recommended.

Vientiane, 25 March 2003

Director General

Mr.Daopheth BOUAPHA

e  Posters Competition at Primary Schools

Over the past years we have paid attention to solving the problems of economizing water use only for
short time, in order to conserve and economize water for the long run, we shall pay more attention on
awareness building to the pioneers who are learning started from primary schools upward, we may
explain to make them understand about water supply production process so that they know about water

and they need to conserve water for future use, which will be beneficial for themselves and for the
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society as a whole. Therefore, the posters and prose competition to reflect economizing water use will
make the Lao pioneers and youth understand water system and its benefits. Then they will advice their
families on using water economically or when they grow up they will become household breadwinners

who will lead their descendents on economizing water use.

e Building awareness to state administrative organizations and institutions on water saving and

management.

- Sending IT billing to water consumers above each time, we shall notify the water tariff calculation
in detail .

- There should be separation of water meter between the state organizations and affiliated
households who dwell there such as: household and dormitory, common dormitory, office.

- There shall be clear public relations on air through radio, television, newspapers, magazines... on
regular basis.

- There shall be publication of handbooks, posters showing the meaning of indirect water
conservation to parties concerned so that they understand and to make water users have awareness on
conservation and management of water in the future.

- Monthly water tariff collectors shall explain and remind the bill receivers to have awareness on
previous water use to that they improve in their organization.

- From the cause that the NPVC perceives that the source of uneconomic water use in state
organizations, governmental offices, the enterprise shall call the representative of such organizations and
offices to consult and seek for ways of solving the problems together reasonably and make sure to
promote their proper understanding.

- The NPVC shall provide continued water supply, possibly throughout 24 hours, if there is any
reparation, replacement or technical matter somewhere, the enterprise shall notify the people in that area
in advance so that they have time to collect water for use and avoid open-close the tab and forget about

it.

5.5 Rule and Regulation for Institutional and State Organizations as Customers
1. Head of the institution, state organizations shall explain about water saving.

2. Institutions, state organizations shall define scope of volume for consumption of their own

according to actual volume of the institutions.
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Institutions, state organizations shall clearly determine the maximum amount to be paid for
water tariff.

Government staff using water with the institution and organization premises shall have
individual customer water meter and pay for water use.

If the amount to be paid is over the limit approved by the organization, the committee in charge
shall be responsible for the payment of the surplus amount.

Not allow to use water supply to drain into fish pond.

In order to reduce expenditure it is recommended to organize repair in-house leakage quickly.

If any individual use water illegally, break the rule of the institution, he/she shall be fined.
Installation of water supply pipe in buildings, offices shall comply with the technical
specifications as set forth by the NPVC.

. Any individual, family wishes to add installation of water pipe shall receive approval by head of

that institution and the NPVC.
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