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APPERDIX A PROFILE OF THE STUDY AREA

A.l

Natural Conditions

A.1.1 Location and Area

1)

2)

3)

National Geography

Lac P.D.R. is a landlocked country which shares over 1,000 Kkilometers
of borders with Thailand, Cambodia, Vietnam, China and Myanmar. To
the south, it is bordered by Cambodia for about 200 km, to the north-
west, by Myanmar for about 150¢ km, and to the north, by China for
about 200 km long. Lao P.D.R. has an area of 236,800 square
kilometers, and .is within the tropic zone, between 14° and 23°
latitudes and 100° and 108° longitudes . Rivers and mountains mainlty
dominate the topography, and . mountains and plateaus cover well over
70% of the country.

Vientiane Municipality
Vientiane Municipality, the capital of Lao P.D.R., plays the most

important role in the political and economic activities of the
country. The central part thereof is located at 19°87" of morth

“latitude and 102%48' of east longitude., It faces the left bank of the

Mekong which flows at the southern end of the Vientiane Plane. The
other side of the Mekong is Thailand.

The area of Vientiane Municipality 1is 3,920 km? comprising 8
administrative districts. As of 1991, the population of the
municipality is 425,000, that is, 10% of the national population. The

“topography of the municipality is genera11§ flat and the elevation

varies from 164 m to 175 m.

Study Area



The Study area covers the Vientiane Urban Area in the year 2000, and
is located in the southern part of the muhicipality. It comprises 4
districts, namely Chanthabouly, Sisattanak, Sikhottabong - and
Saisettha. The Study area is 29.35 km®, which is 0.75% of the total
area of the Vientiane Municipality, and is shown in Fig. A.1-1.

According to the UNDP M/P ("Master Plan for Urban Development in
Vientiane conducted by'UNDP"), the Study Area is divided into the nine
homogenedus zones shown in Fig. A.1-2; i.e,- Namphou, 'Hal Mahosot,
Pasak, Phone Xai, That Luang, Dong Palane, Sokpaluang, Souane Mone and
Yattay.

For population projection and the estimation of future solid waste
generation of the Study, the above-mentioned 9 zones used in the UNDP
M/P are also applied to the Study instead of the administrative
districts due to the following reasons;

a. A city or urban development plan such 'as the UNDP HM/P takes

precedence of a solid waste management plan ;

b. The populations and areas of the nine zones in the Study area
{the urban area) are clearly prepared in the UNDP M/P.

c. The Study area only partly covers the above-mentioned 4
districts.

A.1.2 Climate

1)

General

" The annual Asian monsoon cycles that affect mainland South-East Asia

produce two general seasons in Lao P.D.R.: the wet season from May to
October and the dry seasib from November to April. Average
precipitation varies considerably accounting to latitude and altitude,
with southern Lao P.D.R. getting the most rain overall.
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The temperature also varies according to altitude. In the Mekong River
Valley from Bokeo DProvince to Chamwpasak Province, as in most of
Thailand and MNyanmar, the highest temperature occurs in March and
April (with a temperature approaching 38°C), and the lowest in
December and January (dropping as low as 159¢).

Temperature in Vientiane ranges from a low of about 12°¢  during the
coolest months of December and January to a high of 38°C during the
hottest months of March through May. The relative humidity is in
general 75. to 80 per centduring the rainy season and 65 to 70 in
other periods. The average annual rainfall is around 1,600 mm in
Vientiane, of which about 86 per cent occurs during May through
September, Monthly temperature and rainhall in Vientiane observed at
the Vientiane Meteorological Station are tabulated in Tables A.1-1 and
A.1-2,

Storm Rainfall Intensities
According to the Drainage /S ("Feasibility Study on Improvement of

Drainage System in Vientiane, March 1990") conducted by JICA, the
probable rainfall for the one-day storm rainfall is as follows ;

2 year : 104.0 mm/day -

S.year : 132.1 mm/day
10 year : 150.6 mm/day
20 year : 168.4 mm/day
100 year : 208.7 mm/day

And the probable rainfalls for the short duration is as follows ;



Table A.1-1 'Monthly Temperature in Vientiane

Month Jan. Feb. Mar. Apr.- May. June
Tempe-  Max. 33.7 33.6  86.7 38.4 35.8  34.8
yature = Min. 4.5  15.1  18.8  20.0  21.2 - 23.4

oc Average 23.5 24.2 28.2 - 29.0 28.5 28.7

Month JULY  Aug.  Sept. Oct.  Nov.  Dec.
Tempe-  Max. 34,3 33.4 33.6 33.6 32.2 31.8
rature Min. 22.8 23.0 22.7 15.3 15.9 11.8

- O¢ Average 27.4 27.8 27.3 27.0 25,3 23.1

Source; Vientiane Meteorological
Station (31967 - 1986)

Table A.1-2 Monthly Rainfall in Vientiane

Month Jan. Feb., far. Apr. May . June
Rain- Max. 53.1 64.7 111.9 167.6 383.6 611.0
fall Min. 0.0 0.3 0.1 10.8  97.6 95.4

it Average 15.7 15.0 34.7 8.4 235.8 238.2

Month JULY Aug. Sept. Oct., Nov. Dec.
Rain- Max. 635.0 624.9 488.9 142.1 29.7 22.8
fall Min. 150.1 117.8 163.4 18.2 0.0 0.0

mm Average 295.2 302.6 289.2 82.5 14.8 5.9

Source; Vientiane Meteorological
Station {1967 - 1986}



A.2

Probable Rainfall for Short Duration

Unit : mm
Duration Return Period in Years
in minutes 2 5 10 20 ' 50
15 19.2 25.8 30.1 34.3 39.7
30 30.8 43.9 52.5 60.8 71.6
60 44.9 TG.4 87.2 103.4 124.4
120 8.5 88.6 108.6 127.7 152.5
5

180 65.9 95.9 115.8 134.9 159.

Urban Structure

A.2.1 Administration

1}

National Level

The Council of the Lao P.D.R. government consists of twelve
ministriés. In addition to the Council of the Government, there are
the Office of the Prime Minister, the National Bank, the
National Planning Committee and the National Front Committee.

The Supreme People's Assembly (SPA)' serves as the government's

.legislative body. Since the revolution, total members in the SPA

has varied between 40 and 45. About two-thirds of the members are
drawn from the LPRP (Lao People's Revolutionary Party), the Lao Front
for National Construction and the Alliance of Lao Patriotic
Neutralist Forces. The SPA's main function thus far has been to "~meet



once a year to approve declarations Qf the prime minister. :

For 15 years following the revolution, the Lao.P.D.R. had no
cdnstitution. The first official Constitution was drafted mid-1990 by
the Party for the approval of the Supreme People's Assembly.

The Lao P.D.R.'s first iegal code was not enacted until 1938, the same
year that Vientiane began looking abroad for foreign capital. The. new
canon established a court system, prosecutor's office, criminal trial
rules and one of the most liberal foreign investment codes in Asia,

Lao P.D.R. is divided into 16 provinces (khwang): Vientiane,
Sayabuli, Luang Phabang, Luang ¥am Tha, Xieng Khwang, Houa Phan,
Phong Sali, Bokeo, Oudomxal, Bolikhamsai, HKhammouane, Savannakhet,

‘Saravan, Sekong, Attapeu and Champasak. In addition, Vientiane

Municipality independent prefecture on an administrative parity with

the provinces.

Below the province is the mouang or district, which is comprised of
two or more tasseng(sub-district or cantons), which are in turn
divided into ban, or villages.

Vientiane Municipality

The Vientiane Municipality consists of eight districts; Chanthabouly,
Sisattanak; Sikhottabong; Saisettha; Hatsayfong; Saithani; Nasaythong
and Phialath district. An administrative map of Vientiane
Municipality 1s prepared and is shoﬁn in Fig. A.2-1. The urban area,
which is the Study area, covers part of 4 districts, Chanthabouly,
Sisattanak, Sikhottabong and Saisettha district, and the Study. area
includes 96 villages (Bans).

In each district, there is a district administrative .committee
under the ‘control -of the Vientiane Menicipality administrative
committee. In Vientiane Municipality, however, there 1s no sub-
district (tasseng). The district is divided into villages ({Ban),
which are the lower level administrative unit called "village
committee”. A village in Lao P.D.R. signifies a unit administrative
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area.

The head of Vientiane Municipality is called a governor who is
appointed by the prime minister. Under the governor, there are three
vice-governors who are appbinted also by the prime minister.

The Vientiane Municipality has 12 departments, 4 mass organizations
and & districts as of 1991. The organization chart is shown in Fig.
A.2-2.

The highest decision making body in Vientiane Municipality is an
administrative committee which is composed of the governor, three
vice-governors and 3 directors from 12 departments.

3) Numbers of Government Employee

According to the DEPF, VM ( Department of Economic Planning. and
~ Finance, Vientiane Municipality), the number of government employees
working in Vientiane Municipality is as follows ;

a. National level

i. state government employee 10,297 persons
ii. state enterprise employee 5,436 persons
(under the jurisdiction of ministries )
Total 15,733 persons

b. Municipality level

i. municipal government employee 7,724 persons
- administration 1,992 persons
- Others 5,732 persons

ii, state enterprise employee - 6,516 persons
{(under the jurisdiction of municipality )
Total 14,240 persons

A - 10
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A2.2

However, the mumber of employees working in the urban area is not’
exactly confirmed. It is roughly estimated that 77% of the
above-mentioned employees are working in the urban area.

Land Use

The urban area of Vientiane Muniéipélity occupies 29.35 km? or
0.9 percent of the municipality area. This urban area was developed
as the core of Vientiane Municipality in the rather elevated areas
extending along the Mekong.

The structure of the city is formed by the existing urbanized area
and three highways which link the city with Luang  Phabang,
Savannakhet and Phonngan Thadeua.

The present land use in the Study area (2,935 ha) is summarized as
follows ; '

Residential area ; 1,240 ha ! 42.3 %
Public commercial area ! 820 ha ! 27.9 %
Industrial area ' 25 ha | 0.9 %
Water areca ! 65 ha- i 2.2 %
Green area ! 697 ha | 23.7 %
Others } 88 ha | 3.0 %

Source; ITSTP, MCTPC

The residential area and the green area occupy 66 % of the total
area, and in most of the green areas are cultivated lands.

A - 12



Since the present population density 1is not high, services such as
commerce and business will be more concentrated in the city in the
future. Meanwhile, residential and industrial areas may be extended
in the outskirt of the city.

The wurban plan of Vientiane was once formulated in 1961L. The
population envisaged in this plan was 120,000. Thereafter, several
plans were studied and the wost updated plan was formulated in
1989 as "the Master Plan for Urban Development in Vientiane"
conducted by UNDP (Vientiane, Schema Directeur ETD Amenagement
Urbain Rappert Final Mai 1989).

For this planning, the present and future populations and land uses
were studied. Topographic condition and transportation were
comprehensively studied as well. On the basis of these study, zoning
by land'use categories was conducted effectively.

The plan divided the area into urbanized and reserved blocks. It
specified and programmed the land use and the method of development
in the urbanized block. Table A.2-1 and Fig. A.2-3 present the land
use envisaged by the plan.

The plan presents an appropriate land use in the Study area up to .
the year 2000 as follows;

Residential H 1,703 ha |
Public and business ! 594 ha |
Industrial : 36 ha |
Fater H 89 ha |
Green ! 272 ha |
Others : 241 ha |
Total : 2,935 ha !

Source; ITSTP, MCTPC

A - 13



Table A.2-1 Vientiane_Urban Plan

Mark Area Use Development Method

UA Center Administration/Business Conservation
UAaz  Center (sub zone) Administration/Business Conservation
UB Peripheral of Center Resident/Industry Construction
UBb  Peripheral of Center

{(sub zone) Resident/Industry Construction
UC  Riverline Resident " Construction
UD Suburb Resident Construction
UE Expansion Area Resident Construction
UF - Rice Field Resident Conservation
Us University Education Conservation
il Military Military Conservation
NA Agricullture Land Agriculture - Conservation
NE Reserved Area ‘Public Park Conservation
T - Transportation Transportation Not specified

A - U
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A.2.3 Tifrastructure

1)

Transport

The existing ttansportaﬁion-netwérk in Vientiane Municipality is
illustrated in Fig. A.2-4.

a. Road
The road system in Lao P.D.R. remains very mnuch underéeloped.

However, the roads arvound the periphery of Vientiane Municipality
streching as far as the Nam Ngum Dan are surfaced and déVeloped for

“just about ‘any type of vehicle. Otherwise unsurfaced roads

predominate elsewhere in the country.

Roads 'in the municipality have a total length of 1,254 km, of
which 302 km are paved with asphalt, 478 km are lateritic and 474
km unpaved. There trunk roads connect the municipality with
principal cities such as Luang Phabang, Savannakhbet, etc..

The total length of roads in the Study area is about 228.1 km, of
which 61.8 km or 27% are paved. '

b. Alr

The Wattay Airport is located in the western part of Vientiane
urban area and is utilized for International and domestic air
flights. Lao Aviatlon handles all domestic fiights in Lao P.D.R.,
and with Vientiane as the hub, all flights originate and terminate
at Wattay Airport.

¢. Boat
Rivers are 'the <true highways and byways of Lao P.D.R.. The

Mekong is the Jlongest and most important water vroute and is
navigable vyear-round between Luang Phabang in the north and

A - 16
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Savannakhet in the south.

There are three major river ports in Vientiane Municipality.

Thanaleng, which is the biggest, is used for international

trading between Thailand; Thadeué, for international passenger

transport between Thailand; and Kn 4 port, for domestic transport.
2} Others

About 60,000 m3/day of domestic water ié supplied from the Chinaimo
and Kaoliao treatment ﬁlants, both of which intake water from the
Mekong.. '

Electricity is supplied ffom_ the Nam Ngum power station
constructed in 1971 with an installed capacity of 150,000 -kw.
Electrical connection in Vientiane has not been fully completed
yet. Sewerage is virtually non-existent in Vientiane.

Water and electricity supply are well developed and stable in the
area. Drainage systems utilize either natural water courses or
ditches along the roads.

A.2.4 Master Plan for Urban Development in Vientiane

'The urban planning of Vientiane was once formulated in 1961.
Thereafter several plans were studied and the most updated plan is
the " Vientiane, Schema Directeur et d'Amenagement Urbian, Programme
de Development Urbain de la Prefecture de Vientiane Lao/85/003,
Rapport Final Mai 1989 " ( hereinafter referred as the Master Plan
for Urban Development in Vientiane).

The main purpose of the Lao/85/003 "Programme de Development
Urbain de la Prefecture de Vientiane" { Urban Development Program of
the Vientiane Muncipality)} project is to reinforce the present
research  institution, which carries out a study on the city master
plan at a national level, in order to realize and manage the plan
prepared. '

A - 18



In the project, the following topics were studied;

a. policy making methods regarding the options of the urban
development for the next decade ( 1990-2000 );

b. the execution of feasibility studies for the priority projects
in Vientiane;

c. the feasibility study on the use of local construction materials
in order to avoid the increase in imports;

d. the training of local staff for the application of the urban
development program ; and

e. the establisment of an urban data collection system in drder to
meet future needs.

The Master Plan was formulated in cooperation with the Institute of
Technical Studies and Town Planning of the Ministry of
Communication, Transport, Post and Construction. It gives the first
diagnosis of the Vientiane Urban Area and presents preliminary
recommendations for its urbanization over the next decade
(1990~2000). It intends tc promptly inform the cooncerned
authorities and to allow them to express their opinion regarding the
orientation of the Study. The Master Plan would be followed by
further detailed studies.

In response to the recommendation wade in the Master Plan, "the
Slum Development and Rehabilitation Project" 1s being executed
in the Sihom village under the auspices of the UNDP. The project
cost is estimated at 5 million US dollars.

A-19



~A.2.5 Drainage F/S in Vientiane

Te other specific projects related to the Study, is the "Feasibility

Study on Improvement of Drainage System in Vientiane"; (Drainage
F/S in Vientiane).

a, The objectives of the Study

The objectives of the study are as follows ;

- To formulate a basic plan for the storm water drailnage systenm

improvement in the study area of 56.2 kn? in the uibanized part

of Vientiane Municipality, and to identify the priority project;

- To conduct a feasibility study on the indentified priority

pfoject; and

- To carry out technology transfer to the Laotian staff through

the implementation of the study.

b. Recommendations

The recommendations in the Drainage F/S are as follows ;

ii.

The Hong Ke system is attested to be economically viable
and  technically sound. With the urbanization and
intensification of the land use in the area, inundation
damages will increase remarkably. In view of this, the
implementation of the proposed Hong Ke system should be
undertaken urgently.

In order to make improvement of the main drainage system
effective, the improvement of lateral canals is one of the
most important works to be carried out by the Government of
fao P.D.R.. The Municipality should accelerate the progress
of this improvement work.

A - 20



ii1.

iv.

vi.

Other related urban plans should be consistent with the
proposed dralnage improvement plans so that safety against
inundation and enhancement of amenity contemplated in the
study can be secured.

In order to realise the drainage master plan smoothly and
effectively, the reiforcement of the executive agency and
budgetary arrandgement will be Indispensable. The channels
of communication with concerned agencies should be enhanced
to achieve better coordination with other related plans.

. - The water quality of the drainage water is poor due to the

influx of domestic sewerage. The pollutant loads may
increase with the growth in population and eceonomic
activities in the study area. In order to secure the
amenity for the local residents and to improve the sanitary
condition, the water qualify should be improved. In this
connection, the introduction of sewerage systems and

garbage collection and treatment system shoud he

considered. Amongst these, gparbage treatment is considered

to be of the most urgent need.

The continuous maintenance and cleansing of the proposed
drainage canals will contribute to the improvement of the
water quality. The siltings of the suspended solid should
be trapped and removed periodically. The dilution of
polluted water by introducing fresh water from the Mekong
and/or groundwater will be effective during the dry season.
The artifical agitation of water by means of pumping will
increase DO and be effective in improving water quality is
recommended, as well as the coontinuous data collection on
storm rainfall and water levels by the intruments installed
by the study team.

The drainage plan should be consistent with the development

plan of the Houei Makhiao river basin, since the plan

proposes the discharge of storm water to the Houei Makhiao.
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A.3

A3l

1)

2)

This river has large retarding spaces. enough to accommodate
.the water without causing any sighificant adverse effect
. thereto. In this eonnection. data collection and recording
should 'be commended as soon as possible for hydrogy,
topography and socic-economy including water quality and
environment.

viii. At present, the management of rivers is ﬁot integrated and
no regulation have been enacted on the water right with
regard to quality and quantity. The situation may cause
institutional difficulty in the drainage management. It 1is
recommended that the Government establishes an integrated
institution and regulations for the improvement and OMR
(operation, maintenance and repair) of drainage systems.

Social Conditions

Customs and Religion

Calendar

The government follows the western (Gregorian) calendar for
government and business purposes, but many traditional Lao villagers
still follow the lunar calendar where the ¥New Year begins in
December. llowever, the Lao New Year (Pimal) is celebrated in April
when the auspices are more favourable. Reference is sometimes also
made to the Buddhist Era-the current year is

2533 beginning at " Pimal" (April) 1990.

2534 beginning at " Pimal™ (April) 1991.

2535 beginning at " Pimai" (April) 1992.

Cleansing Day

The Cleansing day, which Is ‘called "Real Saturday", has been
established in 1975 in order to ask people to engage 1in cleansing
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3)

A.3.2

1)

works such as drain c¢leansing, grass-cutting, house  sweeping,
collection, haulage and disposal wastes every saturday morning. The
cleansing day is also set before Lao New Year (Pimai) in the middle
of April and national day (2 December) for house cleaning works.

Religion

The population of Lao P.D.R. is divided among the following religious

seats;

- Buddhist 95%

- Bahai 2.9%
- Evangelists 2%

- Roman Catholist 1%

- Islam (Muslim) 0.1%

Public Health
Rate and Life Expectancy

In 1990, the infant mortality rate (IMR) up to one year of age was
estimated by the Central Health Statistic Unit, at 118 per 1,000 live
births. The estimated mortality rate of children from one to four
vears of age, under 5 years mortality rate (USMR), is 193 per 1,000
live births due to the poor health condition in the rural area.

Commparing the above figurés with neighbouring countries as shown in

_Table A.3-1, the IMR and USMR of Lao P.D.R. is located in the worst

position.
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Table A.3-1 Comparison of mortality Rate and Life

Fxpectancy
Life Expectanéy
Country ! IMR USMR {Year)
Lao P.D.R.  } 188 193 50
Thailand ! 45 60 62
Vietnam L 75 100 57
Myanmar P 70 95 56
Indonesia ! 80 130 | 52

Source : Statistics on children in UNICEF assisted countries, 1986.

Thus, the birth rate and the death rate were both high while
the average life expectancy was low as shown below ;

1985 1988 1990
Crude Birth Rate (per 1,000} 46.1 45.8 45,8+
Crude Death Rate (per 1,000} 17.1 16.1 i6.1+
Life Expectancy in 1930 49 years of age for male

52 years of age for female

Communicable Disecase
The serious problem diseases are malaria. Typical chidren diseases,

diarrhea and respiratory infections, have high incidence rates. Many
of these diseases are preventable through immunization and proper
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sanitation. However, in 1991 only 32.7% are immunized against
tuberculoéis, 17.41% have been immunized for DPT and polilomyelitis
and 30.8% for measles. In addition, only 42% of the population has
access to safe water.

Table A.3-2 Main Cause of Mortality in Eight Provincial
and Two Central Hospital, 1890, LAO P.D.R.

-
- o

Causes Number of Deaths
1. Malaria 315
2. Pneumonia 125
3. Meningitis 60
4. Diarrhea 51
5. Tuberculosis 31
6. Road accidents 21
7. Anemia 20
8. Dysentery 19
9. Hepatitis 17
. Hepatic Cirrhosis 13
. Tetanus 11
. Hypertension 11

[
o

Source : Central Health Statistic Unit, MOH
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Table A.3.-3 Main Causes of Morbidity in Eight Provincial
and Two Cental Hospitals, 1990, LAQ P.D.R.

Causes Nuitber of Cases
1. Malaria 43,257
2, Diarrhea 42,347
3. Influenza : 37,443
4, Pneumonia : 20,604
5. Gastro-duodena Ulcer 13,889
6. Tonsillitis 11,223
7. Skin Diseases 8,913
8, Parasitosis 5,494
9. Malnutrition 2,910
10. Measles 2,168

Source : Central Health Statistic Unit, MOH
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Table A.3-4 Nationwide Immunization Coverage of _Children of
Less than 1 Year of Age based on Provincial Reports
of Provincial Health Services, Laoc P.D.R. 1985-90

A- 121

{ Year | Children ! DPT3 | TOPV3 | BCG | DMeasles | 'IT 2 !
H | Tmnunized! ! | ! | (only pregnant) |
11985 |Total Nos.! 5,561 | 5,493 11,838 | 6,639 | 3,739 '
; I x 1 4 1 4 | 8 6 l 2 ;
! 1986 ITotal Nos.} 7,983 | 8,006 |14,170 | 11,681 | 5,418 !
i i % 1 5 { 5 | 10 | 10 : 4 i
! 1987 !Total Nos.!15,373 115,292 123,148 | 17,408 | 9,019 !
! : % 1w ) 1w 7 1] 11 i 6 !
'} 1988 iTotal Nos. 25,840 |25,840 141,467 | 36,4186 I 9,294 !
! ! % )17} 17 21T | 19 : 5 |
| 1989 |Total Nos.}32,778 |34,877 146,621 | 40,191 | 7,210 |
! : % 121 ) 22 | 29 | 2 | 4 |
| 1990 |Total Nos.]28,402 140,575 |41,568 | 51,638 | 17,956 §
! | % 421 ) so | 8 } 2 | 11 ;
| 1991 |Total Nos.}22,247 {27,543 |51,419 } 57,308 | 20,888 !
19 month} % | 17.33} 17.5 | 382.7} 30.8 |  11.22 !
1 I ¥ ! | 1 . | 1
1 i H I 1 t 1 1
" Remarks
DPTC 3 = Diphteria, Pertussis (3 doses, 1 month interval)
0PV 3 = Oral Polio (3 doses, 1 month interval)
- BCG = Tuberculosis (1 doses, Birth(6-8y.booster)
TT 2 = Tetanos (1 doses, 1 month interval)



The health condition in the Vientiame Municipality is same as that of
the nation described above. The number of patients according to
disease was obtalned from the Department 'of Health, Vientiane
Municipality, and is shown in Table A.3-5. The typical diseases due
to poor sanitary and drainage conditions were malaria and dengue,
and people in the Study area suffered from these diseases.

Table A.3-5 Number of Patients by Kind of Disease

Unit : person

1985 1986 1987 1988 1989 1990
Malaria 8,678 8,255 8,846 7,184 3,277 4,521
Influenza 15,339 25,765 18,566 22,359 15,802 11,822
Pneumonia 14,162 9,289 11,826 7,222 6,995 3,671
Dysentery 2,746 5,827 8,262 10,295 4,543 2,058
Diarrhea 8,161 15,708 14,140 13,655 9,823 6,519
Conjunctivitis 3,941 1,568 714 2,343 1,308 298
Dengue 712 . i55 6,728 136 1 76

Source : Departmeht of Health, Vientiane Municipality, 1991

Control of Communicable Disecase

The Departmeﬁt of Public Health in Vientiane Municipality controls
and supervises the distribution of food by food dealers. However,
there are still many small dealers operating without a license,
Controlling such 1illegal action is necessary to' control  the
prevalence of communicable diseases ; i.e., diarrhea, dysenteria,
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5)

Strengthening anti-mosquito measure is eskential to control the
occurrence of dengue fever which is caused by wvirus carried by
Aedes-aegypti {a type of mosquito} that exists in Vientiane
Municipality.

The prevalence of malaria is very serious as it affects large numbers
of children as well as adults. This disease usually prevails in the
rural area, However, Dbecause of 1limited manpower and funds,
malaria detection and control measures are very limited.

Solid Waste Management and Public Health

The two prevalent communicable diseases in Vientiane, i.e., diarrhea
and - dypenteria are reportedly caused by defective solid waste
management. It is most likely, however, that improper storage. and
disposal of solid waste helps the quick breeding of rodents and
flies, which would leads o the evolution of some communicable
diseases. In this sense, sanitary storage, collection, haulage and
disposal of solid waste is important. Treatment and disposal should
be carefully planned in such a manner that will prevent the future
occurrence of air, water, and.soil pollution.

Activities Related to Public Health Control

The activities of the Department of Public Health related to public
health are as follows ;

a. Inspection of the sanitary conditions of premises and the
inspection of infectious diseases ;

b. Mosquito and rodent confrol ;

¢. Food and drug control ; and

d. Market control.
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6) Problem in the Field of Public Health

According to the Department of Public lealth, Vientiane Municipality,
the public health sector of Vientiane Municipality is faced with
the following serious problems.

a. Lack of Political Will

The social service sectors, including health, water,'sdlid waste
management and environmental sanitation, are not the country's
political priorities, rather, agriculture, industry,
transportation and communication are the key sectors which
occupy great government attention at this stage of the
country's development.

b. Poor Health Infrastructure
The present health system has to contend with the problems of
a very weak infrastructure. Despite efforts made, the conditions
of the health facilities of central and provincial hospitals,
and district and sub-districts dispensaries are all extremely
poor. They are supplied with only limifed medical equipment and
few medicines.

c. Manpower
The weakness of the health infrastructure is also attributed to
the lack of manpower.

d. Lack of Coordination
Another problem with the health system is the notable lack of -
coordination among the different departments and also between

the different ministries.

Urban areas in the country has undergone serious environmental
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degradation in the past déoade, due to continuing population growth
and lack of wurban Infrastructure development to protect public
health. Sewage disposal, storm water drainage and solid waste
management are among the most severe problems found in urban areas of
the country.

In 1975, a primary health care strategy was adopted to provide health
care to the vast majority of the populétion and a comunity
participation campaign was launched, Although much progress has been
made in the past 16 years, the health situation and the development
of the health system remains unsatisfactory. The . absence of well
qualified personnel,  the lack of drugs, equipment, recurrent cost
funding and the poor physical state of health facilities are major
causes of this poor health condition.

According to the Department pf Public Health, Vientiane Municipality,
there are serious problems in the health sector of Vientiane. The
lack of hospitals, equipmenté, drugs, medicines and personnels are
serious constraints to improve health conditions, while the low
level of sanitary condition of both urban and rural areas is the

major cause of diseases.

The 1ist of hospitals in the Vientiane Municipality is summarized in
Table A.3-6. '
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Table A.3-6 List of Hospitals in Vientiane Municipality

Hospital No., of No. of No. of No. of
Classification hospitals in beds*  doctors hospitals in
Vientiane (bed) (person)  Study area
Municipality Hospital 1 200 57
District level hospital 8 30 39
Sub—districﬁ level hospital 38 L3 2 11
Village level hospital 18 0 -0 3
Mahosot Hospital 1 450* 132 1
Military Hospital 103 1 450% 51 1
Police Hospital 1 60+ 10 1
" Lao-Soviet Hospital 1 150 - 74 1
Hospital No 1 1 30 14 1

A.3.3

Total 70 1,375 379 24

Source : Department of Public Health, Vientliane Municipality, 1991

Note : #*Figures are obtained by interview survey conducted by the
Study Team in October 1981.

Community Structure

At  the village level, the administrative committee usually consists
of the village chief, the local Party secretary and members of the
public security, local representatives. of the Lao Front for
National Construction, the Union of Lao Women, and the Laec People's
Revolutionary Youth and also co-opted influential villagers. The
committee concerns itself with village affairs, including the

regulation of disputes and dispensation of justice. In addition, it
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4.3.4

acts as the intermediary between the village and higher authority,

the district or ~ provincial level, The wvillage committee is

responsible for .communicating government decrees, for examplé on
rates of taxation, and for implementing policies, and other-
implementation of the government's programme. The committee is also

responsible for organizing village pelitical meetings or seminérs

to discuss ‘the Party line, and for explaining the Iimportance of

political events. How government directives are received depends

greatly on the enthusiasm, or inertia, of the village committee, and

on the dedication and Influence of members of the LPRP(Lao People's

Revolutionary Party) serving on it.

As for community activities related to solid waste management, the
village administrative committee organizes the collection of . waste,
sweeping of public places or roads and drain cleansing in village
mostly on Saturday mornings. These activities are carried out by the
villagers.

Employment

The working populace of Lao P.D.R. in 1986 was estimated to be 1.55
million, 42% of the total population according to the World  Bank.
The figure appears to exclude economically inactive Buddhist  monks,
secondary school students and military personnels. The World Bank
also estimated the sectorial shares of employment in 1986, that is,
80% for agriculture, 2% for industry, and 18% for service.

The World Bank projected the future structure of employment up to
the year 2000 and the results are shown in the following table.
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Table A.3-7 Future Structure of Employment in Lao P.D.R.
up to Year 2000

1986 1995 2000

Total Total ~  Total
{in '000) % {in '000) % {in '000) %
Agriculture 1,364 80.0 1,762 8.0 2,009 77.0
Industry : o2 1.8 52 2.3 73 2.7
Construction 10 0.8 23 1.0 31 1.2
Transport,commerce 304 17.8 422 18.7 499 19.1

and’' services

Total 1,706 100.0 2,251 100.0 2,612 100.0
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A4.1

A.4.2

1)

Population
Population Trend

The national population was based on the 1985 National Population
Census. According to this census, there were 3.618 million Laotians,
comprising 1.773 million males and 1.845 million Ffemales. Based on
the census, the State Statistical Center, MEPF (Ministry of Economy,

‘Planning and Finance) has announced the population. in 1990 (see

Table A.4-1). According to the table, the average population
density was estimated to be 17.1 persons per km2 on the basis of
a territory of 236,800 kn?. As for the regional distribution of
population in 1990, more than 10% of the population is concentrated
in Vientiane Municipality.

According to the DPF, Vi {Department of Planning and Finance,
Vientiane Municipality), the annual growth rate of the population of
the State and Vientiane Municipality by the year 2000 is 2.9% and
3.4% respectively. This figure is also applied to the "Draft of the
Third Five Year Plan of the Lao P.D.R., {1991-1995) March 1991".

Population Projection

State

Based on the annual growth rate (2.9%) given by the DPF, VM, the
state population in thousands by the year 2000 is simply

extrapolated as follows ;

Year 1985 1990 1995 2000

Population (1,000} 3,618 4,170 4,811 5,550
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Table A.4-1 Population Area and Density of Provinces in 1990
' Unit: 1,000 persons

Name of Province Area Total . Males Females Density
(km) | Population : Person/km?
1 Vietiand MEnTEibalies: 3,020 442 225.4| 196.6 113
2 Phong Saly ' 16,270 .| 142 69.6 |  72.4 9
3 Luang Namtha 9,329 | T 55.9 58.1 12
4 Dudomxai ' 21,190 291 | 142.67 148.4 14
5 Bokeo 4,970 | b4 31.4 32.6 13
6 Luang Phabang 16, 875 339 166. 1 172.9 20
7 Houa Phan - 16,500 243 | 119.1] 123.9 15
8 Sayaboury 11,795 182 - 89:2 92.8 15
9 Xieng Khwang - 17,315 189 92.6 86.4 B
10 Vientiane 19. 990 312 159.1 152.9 16
11 Bolikhamsai 16,470 145 71.1 73.9 9
12 Khammouane 16,315 249 122.0 127,90 5
13 Savannakhet - 22,080 640 313.6 | 326.4 29
14 Saravane 10, 385 211 103.4 107.6 20
15 Sekong 7,665 h§ 28.4 29.6 8
16 Champasak : 15,415 469 229.8 239.2 30
17 Attapeu 10,320 |- 80 39.2| 40.8 8
Total 2,368,000 4,170 2,043 2,126 17.1

Source: State Statistical Center, Ministry of Economy, Planning and Finance
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Vientiane Municipality

The population figures of Vientiane Municipality in 1985 and 1991
given by the DNDPS, VM (Department of National Defence and Publie
Security of Vientiane Municipality), which are 327,676 and 424,717,
respectively, differ from the figures of the State Statistic Center
(381,000 in 1985 and 442,000 in 1990). However, the figures given by
the DNDPS, VM are adopted in the Study due to the 1lack of breakdown
in the Center ( refer to Table A.4-2 ).

Based on the annual growth rate (3.4%) given by the DPF, VM, the
population of the Vientiane Municipality in thousands by the year
2000 is simply projected as follows ; -

Year 1985 1991 1995 2000
Population (1,000) 327 425 485 574
Study Area

As mentioned in A.1.1, the Study area consists of 9 homogenous zones
which are divided into 81 Bans (villages), according to the UNDP
Master Plan. However, a survey has been carried out in October 1991
by the Study Team in cooperation with DCTC in order "to find out
the actual number of villages in the Study area and their respective
population. The result of the survey, in which the population and the
number of families of each village were identified at each village
office, are tabulated in Table A.4—2. The population and number of
families in the Study area in 1991 are 142,723 persons and 24,156
families, respectively.'

Based on the annual growth rate (3.4%) given by the DPF, VM, the

population of the Study area in thousands by the_year 2000 is simply
projected as follows ;
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Table A. 4~2 Present Population and Number of Families in Vientiane Municpélity

: 1985
Name of District | No. of Population " No. of Families
' Village OTotal | @Urban Area [ @/ (%) _
Total 409 927,676 a7130,246 39.7 61, 545
SubTotal ko 153 | % 165,250 | # 130,245 | 839 33, 456
oo Sisattanak | 6.3 4788 ¥ aL961) 5.9l 7ags
_ Saisettha [ A7) X 30,6081 28,871\ a4 g st
. Chanthabouly | 2 % 46,921 | % 36,182 1 sse
""" Sikhot tabong 43| % 33923 £ 26,226 77,8 9, 087
sub Total } 26 | 112420  NA | A | 28, 089
L Seithani torf 7299 WAL MA 1L
Masaythong  f (O TEE Y S I LY SN O 7,008
L atsayfong | (L DL L DY S LY S 9, 407,
+¥% Phialath - - - - -
' 1991 ,
Name of District No. of Population : No. of Families
Village ®Total @Urban Area |@/D (%)
Total 477 424,711 142,723 | 33. & 69,129
sub Total | 191 | 216,877 | b 142,723 | 65.3 | 38,105
.Sisattamak | 0| 49,955 #x 49,322 9.7 | 8,562,
. Saisettha B4| 59,919 | #k 27,602 .1 10,134,
Chanthabouly | 88| 49,187 | +r 39,083 | 95l 9,161
T S ikhottabong | so | steas TN 26 116 1.1 "o, 248
Sub Total 4 286 207,740 ) WA} NA 31,024
. Saithani | 123 | saess| WA | N 12,20,
Nasaythong | 85| 35,6870  NA | NA | 50T
""""" Matsayong | u) wsewsl WA | WA | 1ot
"""""" Phialath 34 12, 180 N. A NA g 860
1991/1985 1.17 1.30 1.09 0. 84 1.12
Sourcp: Bureau of the Population Census under the Department of National

Defence and Public Security, Vientiane Mﬁnicipality.

¥k
*Ed:

Nasaythong District.
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1)

Year 1985 1991 1995 2000

Rate (%) - 1.5 3.4 3.4

Population 130 143 163 193

Economic Conditions
National Economy
New Economic Mechanism

The principles of KEM {New Economic Mechanism) were first announced
in 1985. The NEM was approved by the 4th.Congress of the LPRP (Lao
People's Revolutiohary Party). The NEM aims at a warket-oriented
economy from & control economy and has been developed as a @ strategy
for improving the productivity and efficiency of the Lao economy,
The main features of the NEN is as follows ;

a. Market orientation and pricing

The principles of an effective market-oriented economy must be
clearly understood. Several elements are necessary for it to be
successful ;

i. The heart of the market system is the encouragement of
competition, that is, to have more than one seller and
more .than one buyer for any given good or service, in
fact, a great number of both buyers and sellers.

ii. Any buyer or any seller should be able to participate in a
given market, and the need for prior permission should be
avoided. Govermment rules and regulations should be kept
to the absolute minimum.
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11i. The treatment of all buyers and all sellers in any given
‘market should be even and falr: no person should have an
unfair advantage in the form of preferred access to
credit, or preferential treatment in the forn of taxes.

1v. Efforts should be made to keep both buyers and séllers
promptly informed of current market prices, especially
with respect to agricultural commodities.

In the development ' of a market-oriented economic systém, the
private sector --- especially the small farmers, artisans, and
tradesmen --- should be encouraged to engage in business under
conditions of‘fair competition.

Means of improving access to credit where appropriate will be
considered. '

. Exchange rate flexibility

The exchange rate will continue to be maintained and managed- on
a wnified and market-responsive basis._Only in this manner can
the most efficient users of foreign exchange maintain their
access to foreign exchange.

. Improvement of the financial system

The financial system is being restructured, to better assist in
promoting greater productivity and efficiency. ' The commercial
bankihg system 1is being separated from the central bank. New
regional commercial banks are being set up to provide banking
services within the major northern, capital, central, and
southern regions. Market-responsive interest rates for both
deposits and loans are being encouraged, so that the savings
habits of the people will be fostered, and so that borrowers can
better appreciate the true business costs of money to rum - their
enterprises.
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Provisions are made for furthering competitive market
developrent in the banking sector, to be matched with the
development and installation of the appropriate supervision and
monitoring framework.

Increased autonomy for state enterprises

There are two main thrusts of government policy for state
enterprises. On the one hand, those state enterprises which do
not fall into a strategic area classification, and which can not
survive on their own will have to be disposed of or divested by
the government. The government will not be directly involved - in
business operations.

On. the other hand, those state eénterprises which are being-
retained by the government must learn to operate efficiently,
economically, and effectively. The government must be paid a
fair share . of the profits of any state enterprise which for
any reason enjoys a monopoly position by virtue of government
policy and by virtue of the nature of their activities. Such
retained state enterprises will be strengthened, especially with
respect to their managerial capabilities. The overall principle
is that state enterprises must be able to survive on their
own resources. .They will enjoy oberational autonomy and make

their own business decisions, but they can no longer depend upon

the central government to support them financially, such as

through subsidies.

In keeping with this approach, the government will determine

which state enterprises are to be disposed of, and which are to

be retained, early in the Plan period. Further to this decision,

the government will establish the appropriate machinery for the
disposition of unnecessary state enterprises.

The importance of early action and decision on the possible

divestment of the remaining state enterprises can not be
underestimated. The management and staff of the ‘state
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~enterprises will;want~to retdln as many benefits under the old
system as they can, and the sooner the management is ‘tested on

- its ability to compete successfully under the new market system
the better. If the management is found wanting, appropriate
corrective measures can then be taken.

National Economy

Lao economy is in a reforming process and grew at a relatively high
pace in 1989 and 1990.

The growth rate of GDP in 1989 is more than 8% though the average
rate between 1984 and 1988 was 3.0% as shown in Table A.5-1. The
industry sector induced the growth of Lac economy. The projection of
the Third Five Year Plan projected that the share of industry and
that of services will increase relatively though the share of
agricul ture will decrease, as shown in Fig. A.5-1.
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A.5.3

GNP per capita is estimated at US $ 126 in 1990. Although this is one
of the lowest figures in the world, the figure does not give a true
picture of the living standards of Lao people because monetization of
the economy is still on the way.

Regional Economy

GRDP {gross regional domestic product) of Vientiane Municipality is
estimated at about 30 billion kips in 1990.

This is about 10% of the GDP as shown in Table A.5-2. The growth rafe

of GRDP is more than that of the GDP, though that of the service
sector has decreased since 1989.

Income Leﬁel

GRDP per capita is estimated at US $ 87 in 1990, which is lower than
the average of the whole country. (The number of population of
Vientiane Municipality is assumed at 406,800 in 1990.)

The income and expense per household is shown in Table A.5-3. The
lower income class has more proportion of food expense. The middle

class gets 25,445 kips per month and spends T1% for food.

The area by average income is ‘shown in Fig. A.5-2.
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Table A.5-2 Trend of GRDP
Unit ; million kips
Constant Price in 1988
1980 1985 1986 1987 1988 1989 1990
Total {A) 7,129.6 18,052.8 18,641.8 19,932.1 23,466.1 27,699.3 30,198.3
Growth
Rate 3.3 6.9 17.7 18.0 9.0
Sectors
1.Agricul- _ )

ture and o : -

Forestry 6,606.8 13,428.1 12,008.7 13,151.9 14,223.9 15,078 18,546.0
2.Industry 313.3 1,057.4 1,030.0 T7l1.6 793.5 624.7 1,178.0
3.Service 149.3 8,567.3 5,603.0 6,008.5 8,448.9 11,978.6 10,458.8
Reference
GDP (B) 221,000 244,000 223,000 228,000 265,000
A/B x 100(%) 8.2 7.6 - 8.9 10.3 10.5

Source ; DPil, VM
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Table A. 5-3 Income and Expenses per Household

Class: 10-20%8 20-30% 40-50% 60-70% 70-80%
Ttens Kip | % | Kip | % | Kie | % | Kip | ¥ | Kie | ¥
Rice 4,170 28( 4,370 241 6,380 751 7,365 22| 8,70 22
Heatéfish 4,605 31| 5,385 291 7,460 29 9,455 26 11,370 28
‘Other food | 2,700 18 3,330 18} 4,240 174 5,370 16| 6,350 16
Clothes 865 6] 1,075 61 1,225 51 1,520 5| 2,170 5
Education 145 1 190 1 270 1 500 1 195 1
Transport 110 1 230 1 500 i 630 2 910 2
Medical 390 3 495 3 390 2 900 3 690 2
Fuel 630| 4| 6| 4| 90| 4| 1,320 4| 1,030 3
Electric 940 6 1,080 6] 1,575 6| 1,575 5 2;055 5
Dwélling 25 0 150 1 280 1 125 0 220 1
Tax 55{ 0] 100} 1 8| o 15| o0 100 O
Others 470 3 960 5| 1,350 5] 1,895 6{ 2,225 5
Total 15,100 [ 102 18,055 98 | 74,685 97 30,900' 92.136,365| 80
Saving 290 2 395 2 760 3| 2,600 &1 4,166 10
Average 14,815 100 18,450 100 | 25,445 | 100 33,500 | 100 40,530 | 100
Incone

Source: Questionnaire Survey Done by UNDP M/P (Programme de Developpement Urbain
de 1a Prefecture de Vientiane}in March 1988
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Fig.A.5-2 Average Income by the Area

A - 48




A.5.4 Industry

The industrial structure of Vientiane Municipality shows that the-
weight of industry in GRDP is small, although number of the
industrial enterprises by local management in Vientiane Municipality
shares half of the whole country.

Table A.5-4 Proportion of GRDP and GDP (%)

GRDP GDP
Agriculture 61.4 59.6
Industry 3.9 16.4
Service 34.7 24,0
Total 100.0 100.0

Source ; DPH,VM

The proportion of the service sector points out the characteristics
of urban economy, though that of agriculture keeps playing a major
role in Vientiane Municipality as shown in Table A.5-5

The labour force of Vientiane Municipality, which is between 16 and
60 yvears old, is 37% of the population.

The unemploymént ratio 1is 15%. There are many government workers

in Vientiane Municipality because the market economy has not grown in
this country shown in Table A.5-6.
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Table A.5~5 Characteristics of Vientiane Municipality (1990}

Vi Whole Country ..Share
(A} - (B A/B x 100
A. Agriculture
Harvested Area of
Total Rice Production ha 42,247 656,654 6.4
Production of Rice tons 136,862 1,508,402 9.1
Production of Vegetables " 8,159 60,681 13.4
Nuwber of Buffalos head 61,661 1,059,800 5.8
Number of Cattle " 49,270 850,840 5.8
B. Industry
Number of the Industrial
Enterprises by Local 193 365 52.9
Management
Capital Investment by
Local Management mill.kips 756.0 10,055.7 7.5
C. Services
Commodity Transport thou.tons 51 351 "14.5

by Provinces (1989)

Source ; 8SC, MEPE
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Table A.5-6 Composition of Labour Force in Vientiane Municipality

Primary Industyry 5%

Secondary Industry 15%
excluding Government Workers

Tertiary Industry 19%
excluding Government Workers

Government Workers 61%

A.5.5

A.5.8

Source ; UNDP M/P

Local Finance

The trend of budget in Vientiane Municipality is shown in Table A.5-7.
The revenue of Vientiane Municipality is 9.7% of GRDP in 1989. Xon
tax revenue has increased rapidly.

Districts have autonomous budget systems. The trend of budget in the
districts, which are located in the urban area of Vientiane
Municipality, is shown in Tables A.5-8, A.5-9, A.5-10 and A.5-11.

Tax System and Utility Charging'System

In lLao P.D.R., a tax reform policy was introduced in 1988 and is
being promoted now.

The major taxes and their collecting body are shown in Table A.5-12.
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Table A.5-7 Budget of Vientiane Municipality '

Unit: Thousand Kips

Years 1985 1986 1987 1988 1989 1990 1991
' (10 month)
A. Revenue
i. Turnover Tax of
State Enterprise
and State
Gooperative 591,174 629,790 850,006 | 1,019,096 1,466,000 | - -
. Tax on
Industrial,
Connercial
Profits and _
Agricultural tax. 551,594 ‘768,712 . 669,016 904,521 939,000 | 1,538,300 | 1,919,200
. Non-Tax Revenue 45,183 186,809 178,400 220,200 295,000 2,007,600 1,075,700
. Exchange Foreign
Currency - - 63,425 - - - -
- Foreign aids - 6,179 20,541 6,281 - - -
. Others 83,872 - - 24,830 - - -
Total Reverue(A) | 1,271,823| 1,5981,4901 1,8868,478] 2,175,802 2,700,000| 3,553,800 | 2,994,800
. Expenditure
. Investnent -
Ezpenditure 616,303 445,496 665,389 606,403 647,000 1,053,700 900, 000
. Personal
Expenditure 325, 050 678,678 822,085 | 1,081,909 1,890,600 1,781,300 1,887,500
. General Account 240,870 286,197 292,364 448,573 496,700 718,900 | 1,467,000
. Other 16,390 11,347 44,915 32,871 61,600 - -
. Subsidy to
Central Level - - 35,000 |. - - - -
Total Expenditure 1,198,563 1,421,760 1,859,700 2,169,700 2,599,200 3,553,900 4,254,500
Balance 73,260 169,790 26,718 6,074 161,700 - -1,259,690
Reference
Revenue of National - .
Budget (B) 10,299,000 18,503,000 20,108,000 28,210,000 34,313,000
(A)/(B) x 100(%) 12.3 8.6 9.4 7.7 7.9
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Table A. 5-8 Budget of Chanthabouly District

Unit: Thousand Kips

Years 1985 - 1986 1987 1988 1939 1940 1991.
(10 month)

A. Revenue
1. Turnover Tax of

State Enterprise 4,812 14,048 7,647 3,502 3,744 2,653 2,846
2. Turnover Tax of

State Cooperative 3,894 150 1,724 5,755 3,360 - -
3. Tax on

Industrial,

Connercial

Profits and

Agricultural Tax 95,667 110,297 108,700 85,108 100,204 154,384 179,699
4. Non-Tax Revenue 28 3,435 8,156 6,901 24,233 28,406 9,730
5. Balance Past-

Years 1,290 135 - 2,475 265 3,410 -

Total Revenue 105,601 134,070 124,230 103,680 131,813 188,853 192,275
B. Expenditure
i. Investment

Expenditure 5,152 15,320 31,551 31,301 21,401 14,738 -
2. Personal . '

Expenditure 12,446 28,638 27,805 40,263 58,686 67,333 14,638
3. General Acgount _ 14,941 18,572 23,560 30, 280 47,807 64,869 67,109
4, Other - - - - - 1,400 347
5. Subsidy to

Vientiane

Municipality 37,431 68,277 40,315 1,000 500 - -

Total Expenditure 69,971 130,806 123,231 103,425 128,440 148,340 . 82,092

Balance 35,630 3,264 999 265 3,413 40,513 _110,193
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Table A. 5-9 Budget of Saisettha District

Unit: Thousand Kips

Years

1985

1986

1987

1988

1589

1990

1991
(10 month)

. Revenue

. Turnover Tax of

State Enterprise

. Turnover Tax

of State
Cooperative

Tax on
Industrial,
Comnercial
Profits and
Agricultural Tax

. Non-Tax Revenue

. Subsidy from '

Vientiane
Hunicipality

1,680

19,100

2,420

13,300

4,650

24,6060

8,350

18,610

5,766

27,410

4,604

18,345

5,125

33,238

11,600

17,500

6,707

- 38,300

18,141

11,522

4,249

57,279

51,426

18,900

58,352

17,914

Total Revenue

36,500

ofi, 250

27,125

67,463

104,870

131,854

16,266

. Expenditure

. Tnvestment

Expenditure

. Personal

Expenditure

- General Account

Special

17,600

18,300

5,850

29,960
19,440

1,000

4,000

. 32,540

20,585

2,500

37,44

27,518

84,635

20,035

105,042

26,812

28,846

20,569

TFotal Expenditure

36,500

56,250

57,125

67,463

104,670

131,854

49,415

Balance

26,851
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Table A.5-10 Budget of Sikhottabong District

Unitl Thousand Kips

Years 1985 1986 1987 1988 1989 1990 1991
(10 nonth)

A. Revenue
1. Turnover Tax of

State Enterprise - 11,847 13,625 8,215 12,194 16,470 -
2. Turnover Tax

of State :

Cooperative - 185 49 5,956 233 1,375 -
3. Tax on

Industrial,

Conpercial

Profits and _ 3

Agricultural Tax - 34,587 39,775 28,568 18,137 73,060 48,492
4. Non-Tax Revenue - 10,141 11,663 7,978 20,175 22,420 16,993
5. Others - - - - §70 - -
B. Subsidy from

Vientiane

Kunicipality - 4,244 5,042 32,056 30,430 54,522 16,319

Total Revenue 32,872 " 61,004 " 70,155 80,773 111,839 172,847 81,804
B. Expenditure
1. Investment

Expenditure - 10,843 12,469 235 860 - -
2. Personal

Ezpenditure - 28,031 32,236 56,286 - 64,074 116,617 27,320
3. General Account - 21,937 25,223 | 23,581 46,663 56,230 24,494
- Total Expenditure 25,156 60,311 69,933 80,102 111,597 172,847 51,814

Balance 7,626 193 222 671 242 - 29,988
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Table A.5-11 Budget of Sisattanak District

Unit: Thousand Kips

Years

1985

- 1986

- 1987

1938

1983

1990

1991
(10 nonth)

« Revenue

Turnover Tax of
State Enterprise

. Turnover: Tax

of State
Cooperative

. Tax on

Industrial,
Commercial
Profits and
Agricultural Tax

. Non-Tax Revenue

Subsidy from
Vientiane
Municipality

2,728

25,879

1,550

1,860

8,201

1,799

35,750

1,430

8,761

2,806

37,632

9,045

- 8,032

3,485

44,243

10,652

11,056

5,311

99,365

12,769

3,202

79,591

48,741

1,527

74,250

75,804

Total Revenue

32,024

53,180

58,244

£8,312

88,501

136,534

101,581

. Expenditure

Investment
Expenditure

. Personal

Ezxpenditure

. General Account

3,81

8,916

18,679

8,005

2,500

35,011

13,544

10,639

34,061

15,632

11,009

41,347

8,789

36,420

42,058

13,436

48,534

12,020

95,985

27,071

" Total Expenditure

29,466

52,516

58,244

67,988

88,265

134,040

53,056

Balance

2,550

664

324

236

o249

48,525
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Table A.5-12 Tax and Users Charge
Items Payers Collecting Body
Tax
-Corporate Income Tax enterprises - Central Government

-Personal Income Taxes
-Business Licenses
-Turnover Tax

-Land Tax

-Tax on Natural

individuals except farmers
enterprises

enterprises

owners of non-agriculture
iland

enterprises using

Local Government

Central Government

Resources natural resources

-Agriculture Tax farmers Local Government

Users Charge

-Education students School-

-Health patients Health care

facilities

-Electricity consumers EDC

~-Water Supply " Nampapa

.-Irrigation farmers using Ministry of
irrigation systenm Agriculture

-Roads users DCTC

~Post Telephone and Telex  users MCTPC
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Present tax system and utility charging system are described as follows:

a) Corporate' income tax is assessed on the companies net profit. The
rate is a single rate, standing now at 45%.

b} Pesonal income tax depend on progressive rates as shown below ;

Salaries Industrial and Trade Profits
Monthly Incomes Rates Annual Incomes Rates
Less than 20 KK 2% Less than 200 KK  10%

25 to 60 KK 5% 200 to 500 KK 15%
60 to 120 KK 10% - 500 to 1000 K 20%
120 to 200 KK 15% _ 1000 to 2000 KK 25%
200 to 300 KK 20% 2000 to 3000 HK 30%
over 300 kk 30% 3000 to 4000 KK 35%

over 4000 KK 40%

.Note; KK : Thousand Kips.

¢} Business licenses depend on the amount of capital engaged in busi-
ness or annual turnover achieved in the previous year as shown below:

i. For Import-Export activities

Categories of
Class Amount of Capital Amount of Patents Authorized Products

1 More than 200 KK 50 KK 1 to 14
2 150 to 200 KK 40 KK 1 to 12
3 100 to 140 KK 40 KK 1 to 10
4 50 to 100 KK 20 KK 1 to

5 10 to 50 KK . : 10 1 to 4
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d}

e)

ii. For Other Business Activities

Transports and

Class Annual Turnover Manufacturing Trade
1 HNore than 100 KK 15 KK 20 KK
2 50 to 100 KK 10 KK 15 KK
3 200 to 50 KK 70 KK 10 KK
4 10 to 20 KK 50 KK T0 HK
5 5 to 10 KK 35 KK 50 KK
6 2 to 50 HK 20 KK 30 KK
7 below 20 KK 25 KK

15 KK

KK : Thousand kips

Turnover tfax means a comprehensive tax on conswption,

tax rates :

3, 6, 10, 15 and 20 percent.

and has five

Custom tariffs are part of larger import-export taxes.

range from exemption for certain machineries to
luxury goods and are shown in Table A.5-13.
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f}

Table A.5-13

Example of Custom Tariffs

most finished products

machinery

intermediate goods

cement

-yarn

bicycle
garments
furniture
gasoline
dicsel

“other fuel

cars
cigarettes
tobacco
soft drinks

alcoholic beverage

around 20%

" 5%
" 5%
" 3%
" 6%
" 5%
10 ~ 30%
10 ~ 30%
" 15%
" 3%
5~ 10%
50%

" 70%
T 40%
" 40%
" T0%

Land

taxes are determined according to

the location of

property, i.e. non-agricultural land and area of land.

the

The tariffs on electricity and water supply is shown in Table A.5-14.

Irrigation charges were not confirmed.
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Table A.5-14 Tariff on Electricity and Water

Electricity Tariff ( as of November 1991 )

1)} Domestic Use Rate (kips)
For the first 200 kw T kips/kw
For the next 201 kw 14 Kkips/kw

2} Office (Ministries etc..) 18 kips/kw

3} Commercial Use
For the first 200 kw 14 kips/kw
Tor the next 201 kw 20 kips/kw

4) Industrial Use
For all units 7 kips/kw

5) Irrigation Use
For all units T kips/kw

6) Embassy and International Organization
For all units 56 kips/kw

Water Tariff

1) Domestic Use

For the first 0.5 ~ 5 cubic meter 30 kips
6 ~ 10 35 kips
10 ~ 30 40 kips
31+ 50 kips
2} Trade use
For the first 0 "100 cubic meter 110 kips
101 + 100 kips
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WASTE AMOUNT AND
COMPOSITION SURVEY



APPENDIX B WASTE AMOUNT AND COMPOSITION SURVEY

B.1

1}

2)

Objectives of the Survey
Objectives

Basic iInformation such as the quantity of solid waste generated in
the Study area, the populatibn covered by the collection - services,
maps showing collection area, etc. is the principal and the Kkey
factor for a successful and workable solid waste management plan.
Neither study, however, nor data regarding basic information which
is reliable is not available other than the ™ Report on Disposal of
Solid Waste in Urban Vientiane" by the UNDP. This, however, does not

include waste composition study, etc..

A WACS (Waste Amount and Composition Survey) was carried out in order
to obtain the above-mentioned basic information waste  generation
ratio, discharge amount, amount of self-disposal and collection, and

to finally clarify the waste stream in the Study area.

The waste stream is the Study area was completed after the
completion of WACS both in rainy season and dry season.

Definitions

In order to make the contents of the WACS and the waste stream

-clearly understood, the words used in the study are defined as

follows ;
a. Domestic wastes
Wastes generated in or discharged from each household inctuding
wastes in shops. Those generated through commercial activities

are excluded.

b. Commercial wastes



Wastes genérated in or disCharged from shops, excluding domestic
wastes of shops. Shops . include restaurants, hotels, drug
stores, grocery shops, printing shops, etc..

¢, Institutional wastes

As for the institutional wastes, the following wastes are
examined in the Study ;

- market wastes ;
- government office wastes including wastes of schools ; and
- hospital wastes.

d. Road sweeping wastes

Road sweeping wastes include all wastes generated by the
following cleansing services ;

- road sweeping wastes ;
- drain cleansing wastes ; and

- grass cutting wastes,

e. Hauled wastes {to KM 18-DS)

Aside from DCTC, there are three private companies authorized
for waste collection in November 1991. Hauled wastes mean
wastes hauled by the DCTC and the three contractors.

f. Directly hauled wastes (to KM 18-DS)

Directiy hauled wastes mean wastes hauled by someone other than
the above-mentioned four organizations to the KM 18-DS.



B.2 Selection of Sampling Points

1) XNumber of Sampling Points

Number of sampling points other than the hauled wastes and direct
hauled wastes is shown below ;

- domestic wastes - 30 points
- commercial wastes 5 points
- market wastes 2 points
- govefnment office wastes 4 - points
- hospital wastes 1 points
- road sweeplng wastes 1 points

Totali - 43 points

2) Selection of Sampling Points

In order to get the average amcunt and composition of waste in the
Study area, the sampling points of domestic wastes and commercial
wastes were selected according to the following ;

a. The Study area was divided into a residential area and a

commercial area called as ¢ zone.
b. The residential area was divided into the following two zones ;

i. A zone is the area where the average monthly income of each
household is not less than 55,000 kips in accordance with
the Vientiane City Master Plan prepared by UNDP.

ii. B zone is the area where the average monthly income of each
household is less than 55,000 kips in accordance with the
Master Plan.



¢. Three homogeneous zones, of which name was applied in the UNDP
M/P, were selected for A.and B zones respectively, and a
homogeneous zone was selected for C zone,

d. Five residences or shops were selected as sampling points from
each homogeneous zones.

The selection of sampling points was carried out.in cooperation with
the DCTC. AS a result, 31 Bans (villages), equivalent to 1/3 of total
number of Bans in the Study area ; i.e. 96 Bans, were selected as
sampling points. The sampling points for domestic and commercial
wastes are tabulated in Table B.2-1 and shown in Fig. B.2-1. In
addition, the sampling points for market, office, hospital and road
sweeping wastes are tabulated in Table B.2-2 and shown in Fig. B.2-
1. The number of samples for the WACS is tabulated in Table B.2-3.



Table B.2-1 Sampling Points for Domestic Wastes and Commercial Wastes

Type of
Area

Zone

Name of

Homogeneous zone

Name of
Sampling Village

No. of Res.
(Shop)

Residential
Area

A

Income: not
less than
55,000 kip/

month

Phone Xai

Fai

Phone Xai
Naray

Nong Bone Tay'
Phonsa At

P Y s
o

Sokpaluang

Saphane Thong Neua
Thong Saphane Thong
Phone Papao Thong

‘¥at Nak

IND fb et ek

.Hal Hahosot

Phia ¥at

Simuong

Pha Pho

Bung Khangong Tay
Bung Khangong Neua

[ VP N S g S
n

B

Income:
less than
55,000 kip/

nonth

Hattay

Na Khan
Neng Panay
Wattay Noy
Sikhay Tha
Sikhay Thong

Pk bk b ek ek
an

Pasak

Thon Khan Khar Neua
Sisavath Reua

Dong Hieng

Thong Sangnang
Khoua Luang Tay

Pt et bk
[ &)

Dong Palane

Nong Chanh

Dong Palane Tha
Dong Palane Thong
Phonsinpuane

oy ek e

Total

Commercial
Area

Namphou

Xieng Nhune Thong
Xieng Nhune Tha
Hay Sok
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Table B.2-2 Sampling Points for Institutional Wastes
and Road Sweeping Wastes

Classification

I Name of Sampling Point
! Market ! Nong Chanh
] 1 That Luang
Institution | Government] MOFA
| Office | DMOH
I 1 VM
! ! MOE
| Hospital | Mahosot Hospital

Road Sweeping 1

Lane Xang Avenue

Note ; MNOFA

MOH
VM
MOE

Ministry of Foreign Affair
Ministry of llealth
Vientiane Municipality

Ministry of Education



Table B.2-3 Number of Sample for WACS

Discharge Sources Hogeneous | Nummber of Frequency | Season No. of
Zone Name | Survey Point | time/week Samples
Residential Areas - 30 7 2 420
Phone Xai 5
Zone A . Sokpaluang 5 1 2 210
. Hal Mohoso 5 '
. Wattay 5
Zone B . Pasak 5 T 2 210
. Dong Palan 5
Commerecial Area . Namphou 5 7 2 70
(Zone C)
Institutional - 7 1 2 98

Facilities

Markets - 2 1 2 28

Government - 4 1 | 2 56
Offices

Hospitals - 1 . 1 2 14

Road Sweeping - 1 1 2 14

Total - 43 _ 1 . 2 602




B.3 Survey Period

The survey was conducted in the following periods ;

Table B.3-1 Survey Period

Classification of WACS I Survey Period

H Rainy Season ! Dry Season

WACS for Domestic and Commercial|From 15 to 22 October, From 6 to 13

Wastes 11991 (8 days) 1February, 1992
; | ( 8 days )
WACS for Institutional and 'From 17 to 24 November|From 6 to 13
Road Sweeping Wastes 11991 {8 days) |February, 1992
} I{ 8 days }

WACS for Hauled Wastes to
KM 18-D8

From 12 to 13 November, 1991
From 17 November 1991 to
31 January 1992

From 17 November 1991 to
31 Januvary 1992

WACS for Directly Hauled Wastes
to KM 18-DS




- B.4

1)

2)

3)

Method of the Survey

Method of the'survey_is'tabulated in Table B.4~1. Upon consideration
of the daily fluctuations'of discharged wastes, the survey was
conducted continuously for 8 days. The amount of waste discharged a
day was measured from 7 AM morning to 7 AM the following day.

Collection bf Sample

Before the execution of the WACS, required numbers of plastic bags
distributed to residences, shops and offices which were selected as
sampling points. Then, when a sample was collected by the Study Team,
the name of survey point was written on each plastic bag in order to
classify the sample.

Samples discharged from markets, road sweeping were coilected by
using collection vehicle supplied by JICA for the Study.

Sample discharged from hospital was collected by the trailer which _
was installed at the Mahosot Hospital and hauled by the collection
truck of DCTC.

Waste Amount Survey

Amount of waste was measured by each sampling point. Samples used
plastic bags.- were measured by a platform scale. Samples used
collection vehicle and trailer were measured at the weighbridge
installed by the Study Team.

¥aste Composition Survey

The composition of waste was measured in wet base in accordance with
the following categories.
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~ residential area A zone
~ residential area B zone
- commercial area

- markets

- offices

- hospital

Each category of waste was gathered and mixed together, Then, waste
mixed together was reduced in volume by applying the reducing method
shown below many times until the volume became 30 t0 50 liters.

1 Mixing i . Dividing

\ iii Reducing /
—
-
/

/

/ waste for 1. mixing

! .
- waste 10 beremoved

Ve

-

b"

i. Mixing

In case that, large size wastes e.g. cardboard, textile etc. were
contained in the waste, those big size wastes were made small and

mixed again.
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ii. Dividing

Waste mixed well was divided into four blocks which should be
almost same volume.

iii. Reducing

The diagonal two blocks of waste divided Into four was removed.
Above 1“111  method was continued untill remaining waste volume
becane the designated amount for waste composition analysis (30 to
50 liters). Then, the waste was put into a plastic bucket.
The plastic bucket containing waste was tapped on the ground several
times and the waste volume in it was measured by eye and the weight
was measured by the platform scale. ASG {Appareml Specific Gravity)
was calculated by following formula.

ASG = Welght of Waste (kg)/Volume of Waste (1)

Waste after measured ASG was applied fto the composition survey.
Items of waste composition survey were shown in Table B.4-1
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Table B.4-1 Method of Survey

Discharge Source} Collection Method | Method of Waste |Items of Waste

| of Sample Amount Survey IComposition Survcy
Residence ! by plastic bag | by platform scale | Analysis Items
.ASG (Apparent
Shop | by plastic bag ! by platform scale | Specific Gravity)
Market | by collelction 1 by weighbridge t .Physical Compo-
| vehicle I ! sition..Wet Base
Office ! by plastic bag ! by platform scale | (Garbage, Paper,
: Textile, Plastic,
Hospital ! by trailer of | by weighbridge H ¥ood.Bamboo,
! hospital ! | Metal, Grass.
. Ceranmic, Others)
Road Sweeping | by collection ! by weighbridge !
! vehicle ' |
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B.b5

1)

Results of the Survey
Waste Amount

The result of waste amount survey is tabulated in Table B.5-1, B.5-2
and shown. in Fig. B.5-1 ~ B.5-4

Amount of waste discharged from residences and shops per unit ?er day
was almost same both in rainy season and in dry seascen.

Discharged amount of waste from residences was 638 g/day/person in
rainy season and 668 g/day/person in dry season. Average discharged
amount of waste was 653 g/day/person.

Discharged amount of waste from shops was 8,769 g/day/shop in rainy

season and 9,147 g/day/shop in dry season. Average discharge amount

of waste is 8,958 g/day/shop.

On the other hand, amount of waste discharged from - institutions
except for offices was different between in rainy season and in -dry

Sedason.

Discharged amount of waste from markets was 969 g/day/shop in rainy
season and 1,833 g/day/shop in dry season. Average discharge amcunt
of waste was 1,301 g/day/shop. The difference was because of fruit

waste contain due to the season of fruit.

Discharged amount of waste from hospitals was 1,449 g/day/bed in
rainy season and 465 g/day/bed in dry season. Average discharge
amount of waste was 957 g/day/bed.

Discharged amount of waste from road sweeping is 27 kg/day/km in
rainy season and 89 kg/day/Km in dry season. Average discharge amount
of waste is 58 kg/day/km. The difference was because of fallen leaves

in dry season.

Based on the result of the survey, the discharge ratio of each
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generation source is considered as follows,

a. Residence
b. Shop
- c. Market

d. Office
e. Hospital
f. Road Sweeping

1 653 g/d/per.
1 8,958 g/d/shop .
: 1,301 g/d/shop (The figure includes daily

shops which do not have permanent spaces in
the market)

: 31 g/d/emp.
: 957 g/d/bed
: 58,000 g/d/km

B-15



- - - 856 '8 - - g {0)Bauay
1EIdIaUNe])
£gs - o= L8 28 LA 82 Ea1y
[BIjuepIsSay | SFeloAy

o$ ...... g S howv ................... mm ............... SRR R e SO eI m .........

559 - - 1009 g8 I P v

- - - LYY - - g onmmhﬂ
_ . [e10I8WWoY
899 $86°T 788 ¥LE 'S '8 SEC B2 EQ.IY

A1q

¥49 ¥86°1 0ge 8089 $°6 K32 §1 ¥

B - 16

- - - | 69L'8 - - : (9)oly
[B12I2UWLOY
889 LZz'1 617 Tve ‘e £°8 [ R ¢ ESIY

[RI1USDISAY futey

L09 .1 196 612 90Ls V6

QBBIOAY | wnuUIXER [ WnUIUTK (‘noy/p/2)1unouy [s1aquay A1lwe] T {sIaquep AIuE] [S8OUOPISAY

{"18d/p/3) 1o Io Io Ay UOSESS
juncuy oFJeyosiq 9FevIsAY [681eU0s1g 98vioAy | Iequny sfeisAy Isqung [B30L Iaquny

sdoug pUe S8OUSPISaY UI JUNOLY 83SBA [-G°g 97q2]




Table B. 5-2 Amount of Institutional and Road Sweeping Wastes

(UNIT:Kg)

Number of

Average Discharge Amount/Day Average/

Season Survey Area Generation '_ Minimum |Maximum |Average |Day/ -

' Sources Surveyed Unit

Nong Chanh 780 sﬁops 600 970 831.00 1. 066
-"fﬂéitﬂﬁéﬁénn- ”::éﬁﬁﬁitjtéﬁégéi-“u“““éib .......... i:ﬁiﬁ ......... T e
TR | 1.330 ..... éﬂBBS‘-“"":"“““"."“": .............. e ra e
MOFA 270 employee 1. 00 2.80 1.9 0.007
Ratny | won] T I T
T gt | | [ | e
ME | 160 employee |  0.90 [ 2.00 | 1.4 | 0.009
Office Total | 550 employee | - | -~ | 16.52 | 0.030
Mahosot 450 . bed 0.00 12, 520,00 652. 21 1.449
Lane Xang Av. 2 Km 1| 130 53.00 | 27.000
‘Nong Chanh 180 shops 1, 260 1,610 | 1420.00 1. 821
."}£;¥"1ﬂ;£§ ............. iﬁ%ﬁ ......... éhé;é“’””ff:ﬁﬁ@ijj ...... i:ﬁéb ...... TSN W
Market Total | 1,830  shops | - | - - 2989.00 |  1.633
Mgfﬁ“. " 270 employee | 2.80 10. 10 4.}0 0.015
o [ ] mwtoves |00 | na0 | sor | o
Cw | 10 employee 2.60 | 18.90 |  7.21| 0.180
WE | 160 employee | 2.40 | 430 | 2.78 | 0.017
‘Office Total | 550 employee |  10.20 |  30.10 | 17.08 | 0.031
Mahosot 450 bed T6.00 280.00 209. 43 0.465
Lane Xang Av. 2 Km 110 280 178.57 89.000
Nong Ohanh | 780 shops | - T -] 12550 | 1 44
That Luang. 1050 shops | - | - 1255.50 |  1.196
‘Market Total | 1,830  shops| - | - - 2380.50 |  1.301
HorA L 210 enployee | = | . 2,95 | .01
Average | MOX - 80 employee | - - 1.97| o0.025
N T oo | oy
'”"::fﬁﬁé""f"f:_"""_Eﬁﬁ";ﬁ§}§§§2'"f:};f' T R é?]ﬁn':ifﬁibiﬁi
Office Tolal 550 employee | - | - | . 16.80 |  0.031
Mahosot 450 bed - - 480,82 0.957
Lane Xang Av. 2 Km - - 115.79 58.000

B - 11




§

////////////// a it g./ /w
| //,//////////// m.m

i ]
____________
BBBBBB
F 3 EEsEREEeRN BB%BBQ%%%%E
& O B F G i ow B o maoa g oo o888
- Y - - S T

////////////////////



INN\F

___________________
= I oV IR - B = S v [~ B o SO <~ I v I < I v B v R o S I 5
2 22EEREsassRg SO ®EFO®DTON -
555555555555

11111111111

kkkkkkkkk



2}

Waste Composition

The result of the waste cowposition survey is tabulated "in Tables
B.5-3~ and B.5-4, and shown in Fig. B.5-5.

a._Domesfic Waste

The characteristics of the composition of the domestic waste are

‘described as follows ;

ii.

iii.

The gérdén waste, which consists of wood/bamboo  and
others, shares about 60% of the composition. The major
contents of the "others” were soil and sand accumulated from
gardening works.

The amount of garbage in the domestic waste is very small as
it covers only about 17%. This 1s because 75% of the
households breed domestic animals to whom they feed their food
waste.

By comparing the waste composition with that of other
countries, the ASG (Apparent Specific Gravity) is low at 0.169
kg/lit. and the CV (Calorific Value) is high at 1,707 keal/kg.
This indicates that waste in the Study area is of low moisture

content and very combustible due to less garbage content.

. Commercial Waste

The characteristics of the composition of the commercial waste are

mentioned as follows ;

Although garbage shares about 43% of the composition, the
ratic is not high in consideration of high ratio of the
restaurant in the commercial area. This is because food waste
generated 1in restaurants is collected by waste collectors or
farmers and fed to the livestock.
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ii. The ASG and CV are 0.170 ke/lit. and 1,423 kcal/ke
respectively.

. Other Wastes

The characteristics of the composition of the other wastes afc
summarized as follows ;

i. As for market wastes, the garbage covers more than 60% of the
composition.

ii. Regarding the composition of office wastes, the majority is
wood/bamboo and it shares about 36%. Paper ranks second as it
covers about 27%.

iii.As for hospital wastes, a lot of the infectious waste was
included in the non-infectious waste in rainy season,
regardless of the Study_Team's request for the segregation of
the infectious waste. As such the waste composition
analysis was cancelled.

On the other hand, the infectious waste was scgregated
in dry season and the amount of it was 14.7%. VWaste
composition was analyzed in this season because infectious

waste was not included in non-infectious waste.
The amount of infectious waste is considered as about 15%.
iv. In terms  of road sweeping wastes, wood/bamboo and

others {(soil and sand) accumulated from gardening shares about
90%,
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Plastic (9.40
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I
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TEL Szt Garbage {43.3%)
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Papar (£0.0%)
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Other (5.3%)
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tistal (1.7 el

Rubber. heather{2.1) | l:
A4 zddi

Hood  Bairboo (8.3 A il
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Plastic (11.77%}

Textile (6.2%)
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Hospital Wastes

. paper(3. 1}
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Road ‘Sweeplng Wastes

% Physical composition is shown as a average of both of rainy and dry season.

Fig. B.5-5 Physical Composition of Waste
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Three Contents, Low Calorific Value and C/N Ratio

Based on the physical composition of waste surveyed in wet base,

ratios of three contents and'low calorific value, and C/N ratio were

estimated by the following calculation;

a. Ratio of three contents;

Ratio of three contents was calculated_as shown below, based on
in Table B.5-5;

the figure given

Combustible (%)

Moisture (%)

Ash (%)

"

i

{content of garbage (%)} x 0.278 + {content of
paper (%) x 0.584......... + {content of others
(%)} x 0.227

{content of garbage (%) x 0.636 *+ {content of

- paper (%) x 0.533......... + {content of others

{%}} x 0.415

{content of garbage (%)} x 0.086 + {content of
paper (%) x 0.061......... + {content of others
{%} x 0.358
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Table B.5-5 Three Contents of Municipal Solid ¥aste (Wet_Basg)
' ( Unit:¥eight¥ )

Combustible(B) Moisture (W) Ash (&)
Garbage 21.8 ‘6"3'.5 | 8.6
Paper 58. 4 35.5 6.1
Textile 66. 9 28. 3 4.8
Plastic - 74.3 16.8 8.9
Wood - Bamboo 65.9 30.1 . 4.0
Rubber » Loather 12.1 14.4 13.4
Metal _ 00 7.8 92. 2
Glass - Ceramic 0.0 2.1 97. 9
Others | 22.1 41.5 35.8

¥ Source; “Guideline for Construction of Refuse Treatment
' Facilities in Japan™
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in Each Type of Waste

Table B.5~6 Percentage of Elements
(Unit: % )
Garbage Paper | Textile | Plastic | ¥ood/ | Others
Bamboo
Combustibles 84.95 92.58 96. 84 94. 43 97. 21 T8.81
Carbon(C) 42.12 43. 217 49.13 7T2.88 48.18 10. 85
Hydrogen (H) 5. 18 6.23 6.495 12.64 6.29 5.30
Nitrogen(N) 2.49 0.33 2.03 0.65 2.03 2.59
Sulfur(8) 0f10 0.04 0.10 0.09 0.18 0.07
Chlorine(Cl)_ 0.30 0.4% 0.4% 3.50 0,44 0.52
Oxygen{0) 33. 67 42725 38.63 4. 67 i0.09 29.54
Ash 15.04 7.42 3. 16 5.41 2.79 21.13
¥ Source: “Guideline for Construction of Refuse Treatment

¥ Others include rubbers, leathers, metals, glasses and ceranics.

Facilities in Japan”
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b. Low calorific value (Hu);

Low calorific value was calculated as shown below, based on the

figure given in Table B.5-7.
Hu (Kcal/Kg) = 45 x (Value of Combustibles) x 6 x (Value of
Moisture)

c. C/N ratio;

C/N ratio is calculated as shown below, based on the figure Vgiven

in Table B.5-6.

Carbon {C) {content"

it

{content
{content

Hydrogen (C) {content
{content

{content-

of garbage (%)} x 0.8496 x 0.4272 +

of paper (%)} x 0.9258 x 0.4327 +...... +
of others (%)} x 0.7887 X 0.4085

of garbage (%)} x 0.8496 x 0.0578 +

of paper (%)} x 0.9258 x 0.0623 +...... +
of others (%)} x 0.7887 x 0.0530
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d. Three contents, low calbrific value and C/N ratio
As a result of the above-mentioned calculation, Three contents,

low calorific value and C/N ratio were estimated and tabulated in
Table B.5-7. '
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