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3)

Public Instructions and Education by Municipal Government

Public instructions and education to be given by municipal governwent
should be the following that would help the municipal government
aohieve its specific improvement targets with respect to .waste
collection and disposal.

- days of waste discharge (to keep waste inside the house until the
collection day);

~ discharge time;

- discharge method and place;

- use standard bins if required; and

- geparation of waste if required.

Public instruction and education can be most effective if they are
given in the form of an organized campaign.
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N.3

N.3.

Estimation of Project Cost -

1 Investment Cost -

The investment cost was estimated based on the 1992 prices by adding the

cost of each items. The project cost was basically estimated as follows:

1)

Foreign portion was estimated on the basis of CIF cost, taking into
consideration the import tax (5%) and turnover tax.(3%). .

Changing rate used was:
1 U8 = 7 129 yen = 729 kips |

The import tax, turnover tax and a part of the labour cost of unskilled
workers were excluded from the economic cost estimates.

Land cost was excluded from the financial cost estimate, as the land is

owned by Vientiane Municipality.
Collection and Haulage
Investment cost for collection and haulage covers the purchasing of
the collection vehicles and containers required for the

Municipality's service in 1995, Financial and economic costs for
collection and haulage are shown in Table N.3-1.
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Table. N.3-1 Investment Cost for Collection and Haulage
“{million Kips)

Financial Cost Economic
Foreign Loecal Total Cost
Collection Equipment
Pump Truck (DT) 479.3 0.0 479.3 443.8
Detachiable Container
Truck (DCT) 140.9 0.0 140.9 130, 5
Container 177.0 0.0 177.0 163. 9
Spafe Parts
for DT 48.0 0.0 48.0 414. 4
for DCT 14.1 0.0 14.1 13.1
Total §59.3 G.0 859.3 795,17
Cleansing

Investment cost for cleansing services such as road sweeping, grass
cutting and drain cleansing, covers the purchasing of containers,
water trucks, small dump trucks, wheel loaders, grass cutters, ete..
Financial and economic cost for cleansing services are shown in Table

N.3-2.

Table N.3-2 Investment Cost for Cleansing (mitlion Kips)
Financial Cost - Economic
Foreign Locatl Total Cost
Cleansing Equipment
Water Truck 87.3 0.0 817.3 30.8
Small Dump Truck 52.4 0.0 52.4 48.5
Wheel Loader 60. 4 0.0 60. 4 55.9
Pick-up 15.2 0.0 15. 2 14.1
Grass Cutter 6. 7 0.0 6.7 6.2
Container 67.2 0.0 67. 2 62.2
Spare Parts
for Water Truck 8.1 0.0 8.7 8.1
for Dump Truck 5.3 0.0 5.3 4.9
for ¥heel Loader 6.0 0.0 6.0 5.6
for Pick-up 1.5 0.0 1.5 1.4
for Grass Cutter 0.6 0.0 0.6 0.6
Total 311.3 | 0.0 311. 3 288. 3
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3)

Disposal {Level 2)

Investment coét for the disposal site consists of the construction
and equipment purchasing costs. Financial and economic costs are

shown in Table N.3-3.

Investment for Disposal Site

Table N.3-3
(million Kips)
B Financial Cost Economie
Foreign Loecal Total Cost
Site Pevelopment
Clearing & Site Pre-
“paration 117. 1 117.8 235.3 210.1
Main Facility
Enclosing Structure 29. 4 29. 4 58.8 52.5
Drainage Systenm 18. 4 18.4 36.8 32.9
Access 4.4 4,13 8.1 7.8
Building & Accesaries 3.3 5.5 13.8 12. 8
Environmental Protec—
tion Facilities 1.0 1.0 2.0 1.8
Equipment
Landfill Equipment ' :
Bulldozer 137.4 0.0 1387.4 127. 2
Hydraulic Excavator 92.38 0.0 92.8 . 85.9
Dump Truck 44.0 0.0 44. 0 40. 1
Spare Parts 27.4 0.0 27.4 25. 4
Total 480. 8 176. 2 657.0 587. 1
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4)

Maintenance Shop
Investment cost for the maintenance shop covers the purchasing of
maintenance equipment, site development and  construction of
buildings. Financial and economic costs are shown in Table N.3-4.
Table N.3-4 Investment Cost for Maintenance Shop
{million Kips)
Financial Cost " Economic
Foreign Local Total Cost
Construction
Site Development 5.1 5.0 10.1 9.2
Buildings
Main Building 63.9 §2. 6 106. 5 98. ¢
Inspection Pit 7.5 5.0 12.5 11. 6
Storage for Washing 0.6 0.4 1.0 0.9
Equipment
Maintenence Equipment 122.0 0.0 122.0 113.0
Total 199.1 53.0 252.1 233.3
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5)

Fee Collection

Investment cost for fee collection covers the purchasing of
motorcycles. The fee collection activities shall greatly influence
the success of SWM. Therefore, the usage of motorcycles are expected
to extend the service.

Table N.3-5 Investment Cost Tor Fee Coliection
{million Kips)

Financial Cost Economic
Foreign Local Total Cost
‘Equipment _ .
Mortoreycle .32.9 0.0 32.9 - 30,5
Spare Parts
for Motorcycle 3.3 0.0 3.3 3.1
Total ' 36. 2 0.0 36.2 . 33.6
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6) Total Investment Cost

Total investment cost amounis to 2,450.9 million kips including
engineering fees, physical contigency and price contingency as shown
in Table N.3-86. '

Table N.3-6 Total Investment Cost
(rillion Kips)

Financial Cost ' Economic
Foreign Local Total Cost

Collection Improvement 859.3 0.0 359.3 795.1
Cleansing 311.3 0.0 311.3 288.3
Final Disposal 480. 8 176. 2 657.0 597.1
Maintenanceshop - 199.1 53.0 252.1 233.3
Fee Collection . 36.2 0.9 36.2 33.6

Sub-Total 1,886.7 229.12 2,115.9 1,948.5
Engineering Fee V> 188.7 22.9 211.8
Physieal Contingeney? 25.6 22.9 £8.5
Price Contingency 56. 6 8.3 74.9

Total 2,157.6 293.3 2,450.8 },948. 5

1} 10% investment cost
2} 10% investment cost
3} 3% investment cost and 8% for local to investment cost

Note:
# Engineering fee is equivalent to 10% of investment cost.
~ % Physical contingency is equivalent to 10% of construction

cost. :

# Price contingency for foreign and local costs is equivalent
to 3% and 8% of investment cost respectively.

# The construction period of the disposal site and maintenance
shop 1is assumed to take one year (1994) and the supply of
vehicles and equipment is also assumed to take the same.
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Above mentioned investment costs are necessary to set up the Phase I
project. As mentioned in the Basic Plan, it is important to gradually
increase the supply of collection vehicles to achieve the 100% target
collection raie for 2000. As for the disposal site, extension works
will be required after 1998.

The financial analysis of the above is shown in N.4.4 and the
financial plan is in X.5.2.
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N.3.2 Operation Cost

Operation cost consists of the depreciation cost and the
operation/maintenance cost which covers costs for fuel, personnel,
construction and management, etc.

The depreciation cost was calculated by dividing facility and equipment
costs by their life spans, taking the residual value into consideration.
The maintenance cost was calculated by multiplying the
construction/procurement costs by specific rates. The fuel cost was
calculated on the basis of a standard unit of consumption.

Personnel cost was calculated on the basis of the Table N.3-7. Economic

cost was estimated to consider the import tax for fuel and spare parts,
the turnover tax and peféonnel cost of unskilled labourers.
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Table N.3~7 Number of Personnel for the USD

Sub-pro 10 Number of person _
1995 1396 1997 1998 1999 2000
Pirector 1 i 1 1 1 1
Deputy Director 1 1 1
Reserch & Development
Manager 1 1 1 1 1 1
Engineer 1 1 1
Technician 1 i 1 2 2
Administration
Manager 1 1 1 1 1 1
Sub Manager i 1 1 2 2 2
Clerk 6 6 6 3 ] 3
Fee Collector 18 21 24 28 31 34
Collection
Manager 1 1 i i 1 |
Engineer 1 1 i 1 i i
Supervisor 3 3 ‘3 i 4 4
Driver 17 21 2% .30 34 38
Yorker 5% 75 91 111 127 143
Cleansing '
Manager 1 1 i 1 1 1
Supervisor 2 A 2 3 3 3
Mechanie 1 1 i 1 1 1
Driver 6 6 6 8 8 3
Yorker 29 29 29 32 32 32
Disposal
Manager 1 1 1 1 1 i
Engineer 1 i 1
Supervisor 1 1 i
Mechanie 2 Z A 2 -2 2
Clerk 1 i 1 1 1 1
Driver 1 1 1 2 2 2
¥orker i 1 1 2 2 2
Campaign & Other
Manager 1 1 1 1 1 1
Supervisor 1 1 1 1 _ 1 1
Clerk 4 4
¥orkshop
Manager 1 1 1 i 1 1
Engiheer 1 1 1
Supervisor 1 1 1 2 2 2
Mechanic 4 4 4 8 8 3
Clerk 4 4 4 4 4 4
Sub Total * 110 193 216 270 YA K] 316
Night Soil 217 1 35 40 §9 50
Total * 197 224 251 310 338 368
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1} Collection and Haulage

The annual operation cost of collection and haulage will increase

according to collection amount of waste.

Table N. 3-8 Annual Operation Cost of Collection and Haulage

{million Kips)

Financial Cost

Economic Price

1995 1996 1997 1995
Depreciation :
Vehicle 87.1 107.1 126.5
Container 35.4 35.4 35.4
Sub-Total 128.1 142. 5 161. 9
Maintenance Cost 22. 5 26. 5 30.7 .21.4 .
Fuel & Others _ 66.1 73.6 81.0 56. 2
Personnel Expenses 18.5 22.9 27. 8 14,6
Total% 230.2 265.5 300.9
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2) Cleansing
The annual operation cost of road sweeping, grass cutting and drain

cleansing services was considered to remain the same.,

Table N, 3-9 Annual'Operation Cost of Cleansing _
' (nillion Kips)

Financial Cost _ Economic Price
1995 - 1996 1997 1995
_ Depreciation _
Vehicle 31.9 31.9 31.9
Container 13.4 13,4 18.4
Sub-Total 45. 4 45.4 45.4 |
Maintenance Cost . 7.1 7.5 7.9 6.7
Fuel & Others 64.38 64.8 64.8 55.1
Personnel Expenses 9.0 9.0 9.0 _ 1.1
Total 126.3 | 126,71 | 127.1 69.0

Maintenance cost will be half of the general cost to avoid giving
importance to the annual workshop cost.

N - 162



3)

Disposal Site

The annual operation cost of the disposal site before 1998 was
calculated based on the disposal amount of waste in that year. Fuel
and other costs were excluded from the calculation. On the other
hand, the annual operation cost of the disposal site after 1999 was
calculated based on the disposal amount of waste estimated for 2005.

Table N3.10 Operation Cost of Disposal Site
{million Kips)

Financial Cost Economic Price
1995 1996 1997 1995
Depreciation
Civil work & Building 99.7 93. 7 99. 17
Equipnent{Vehicle) 38.8 38.8 38.8
Sub-Total 102. 6 102.6 102, 6
Maintenance Cost 5.3 6.5 7.7 5.0
Fuel & Others 12.1 15.5 18. 4 10.8
Personnel Expenses 1.7 1.7 1.1 1.6
Total 122.3 126. 4 130.4 17.5
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4) Maintenance Shop

The . slight increase in utilify expenses resulting from the increase
in the number of required vehicles might be disregarded in the
-ealculation of the annual costs of the maintenance shop.

Table N.3-11 Operation Cost of Maintenance Shop

(million Kips)

Financial Cost Economic Price
1995 1296 1967 14695
Depreciation .
Civil work & Building 4.8 4.3 4.3
Machinery 24. 4 24.4 24. 4
Sub-Total 28. 17 18.7 28. 1
Personnel Expenses 3.0 3.0 3.0 2.9
Total 3.7 31.1 31.1 2.9
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5)

Others

This section covers the administrative overall cost

the fee collection services (see Table N.3-12).

Table N.3-12 Administrative Cost

which includes

(million Kips)

Financial Cost Economic Price

1995 1996 1997 1995

Depreciation

Motorcycle i. 1 5.4 6.2

Maintenance Cost 1.0 1.2 1.4 1.0
Fuel & Others 3.5 i.1 4.1 3.0
Personnel Expenses 9.2 9.8 10.5 8.0
Total 18,3 20.6 22.8 11. 9
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6}

Total Operation Cost

The - totai operation cost in 1995 Is shown below in Table N.3-13,
based on the above estimation. '

Table N.3-13 Total Operation Cost in- 1985

(million Kips)

Oepreciation | Maintenance Fuels & Personnel

Cost Cost ‘I Others Expenses
Collection 123.1 22,5 §6. 1 18. 5
Cleansing 45.4 7.1 64.3 9.0
Final Disposal 102.6 5.3 12.17 1.1
Mzaintenanceshop 28.7 _ 3.0
Management 1.7 1.0 3.5 9.2
Total 304.5 35,9 147.1. 41. 3
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N.3;3 Project Cost
The details of the collection and cleansing services preject cost and

disposal site project cost are shown in Table N.3-14 and N.3-15,
respectively.
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Table N. 3-14 Collection and-CleanSing Services Project Cost in 1995

Itenms

Unit
Price
(1000kip)

Quantity

Amount
(1000kip)

ater Truck -
....iv:¥heel Loader T
s V Grass CUtter B L A A A e

.8, For Collection Equipment
i Dump Truck(DT) N

v, Motorcycle o

nspectlon Plt ] o
torage | for Washlng Equ1pment N

or. Tire Shop....... -
For _Tool and Spare Parts Storage n

_;:: v. For Inspectlon Plts e
_vi.For Field Storage

11 Duap Trock o] iy

.Yi:Pick-up __"“"“"”"n"n"n“““u"_"__""””,hh"j"“

b.For CleansingEquipment |

General Maintenance & Repair | LS

iv.For Office Work TS

41,380
13, 054

.}axéiniﬁn;nﬁjonnn"u""""""""“”""""”“"“““"".“_""“"“.“"""""_"

_____ 1,111,576
1,086,527
768,773
BRI
....130, 542
.. 183,819
30,510

267,754

48486,
55,941

1, 360, 446

Note ;

¥l Project cost was estimated based on the market price of February, 1992.
¥2 : Costs of vehicles and equipment exclude the import tax and turn over tay,
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Table N.3-15 Disposal Site Project Cost

Unit
I T E M § Unit Price Quantity | Amount REMARKS

) 1000 Kips 1000 Kips
1. Site Developeaent Works 348, £35

1.1 Clearing & Site Preparation | 4 | 285,235

I. Clearing Plants N ha 7560 4.0 3,000

‘ng—up Waste Dlsposed 1000 =3 330 70.0 26, 600

01l Excavation L 1 1000 m3 1, 800 11.0 138, 600

"iv. Soil Gover for Landfill Aroa | 1000 m3 | " 5,950 | " 28.3 | 45,135

000 mg | seo | a0 |21, 500

ez dsin Bactiivies A L] s

_a Enclosxng Structure R N, . . 55, 680

ing Bund n 32)..1880.0 1 95,760

. Divider o looowm 12| 1600 1,920

b Dralnage System N 33, 640

L Surrounding drain | cwo [ w0) wswof 13700

v Vertteal brain e | | L

b Pipe CBLVETE e B 0 [ A0 L 14,800

nd Accessortes :

.lte . fflce O A

- ii. Fence :

nment Protection Facilities

i, Gos Ronoval Facilities "

2 Bauipment I

e vttt Bavtpnent L LB

RUAY

b. Spare Parls B T T L R L L LT LT PP
i. For Bulldozer L

Aiii. for Dump Truck

Hote ;
%1 : Project cost was estimated based on the market price of February, 1992.
*2 :.Coéts of vehicles and equipment exclude the import tax and turn over tax.
%3 : Construction cost of the water supply for the areal residents is not inecluded in the project cost,
as it shall be done by Nampapa Lao.
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N.4 Project Evéluation

N.4.1 Technical Evaluation

1)

Improvement of Collection and Cleansing Works

From technical view point there is nO'prbblem in the extension of
collection service and_eStablishment of an efficient and reliable
service by éurb and bell collection systém, and establishment of
public éooperation for cleaﬁ—up roads, drains and public areas. These -
systems have been implemented smoothly as the pilot project in the
collection éxpérimentél area and have been accepted by the residents,
even though residents complained about these systems especially on
use of standard bamboo baskets at the initial stage.

-Therefore, it is [feasible to extend collection services to half

population of Vientiane urban area by 1995 as proposed.

The collection experiment in the 3 Bans in Pasak shows that these
systems have'following benefits:

a. Bell and curb collection systems were applied in the experiment.
Due to regular and designated collection services to résidences
and shops in the area, the residents conceded in bringing their
waste to collection points. Consequently, an effective collection
work was achieved as proven by the T & M study. It is also proven
that the proposed collection system in the Basic Plan should be
implemented for the method of the extension of the collection
service to the whole Vientiane urban area.
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2).

3)

. As for the cleaning-up of roads, drains and public areas through
public cooperation, a cleansing day was proposed and implemented
in each Ban. Although the result of the cleansing work by the

- residents was not satisfactory. It proves that the sanitary
environment of the exberimentallareas can be Improved step by step
-through the further efforts such as the implementation of public
camnpaigns and education, in order to achieve public cooperation in

its cleansing services.
Use of Dump Truck

It is prbposed that dump trucks with 10 cu.m body be used for
domestic and commercial wastes collection also in future. It will not
cause any problem to DCTC because DCTC has been using the vehicles of
this type and size already.

By the law 1n Vientiane Municipality, waste loaded in the collection
vehicles should be covered in order to aveid scattering. Although
open dump trucks are popular. in the Study area, a close dump truck is
planned. Thus, the use of c¢lose dump truck will improve the
collection works because it does not require cover the waste loaded.

Construction of Level 2 Sanitary Disposal Site at KM 18-DS
From technical view point, level 2 sanitary disposal site which has

daily soil cover to improve the landfill operation does not have
difficulty in construction and operation.
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N.4.2 Environmental Evaluation
1) Introduction

As part of the solid waste management Baéic Plan for Vientiane urban
area, a site was identified-for the development of sanitary . landlill
that would receive the solid waste of Vientiane urban area.

The site was selected from a list of 3 potential sites based on a set
of criteria that included environmental, economic, transactional and
technical considerations.

The KM 18 site is located at 18 km from Vientiane of the Roufte 13.

- The area proposed is presently used as the open dump site for
Vientiane Municipality and the population density in the surrounding
is low.

The sanitary landfill will be constructed in two phases. Because of
financial considerations, the 1level of 1landfill development and
operation will be designed at level 2 in the first phase.
The level of landfill development and operation proposed for the
second phase will be at level 3, where the leachate from the sanitary
Jandfill wiil be collected.

2) Existing Environment

a. Physico-chemical enviromment

The air quality in the area does not secem to be good due to the
open fire at the site.

The area is relatively quiet, except for the collection vehicles

and 1ittle noise generated by human activities as the population
density is low.
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b. Biological environment

The KM 18 site consists of sparse woods, paddy field and dumping
areas. The sparse woods seem to be very poor in plant and animal

specles.

¢. Socio-economic environment
The two villages nearby are Ban Lak Sippet and Ban Phokham with a
total population of about 1,000 persons. These are predominantly
Laotian and the main cccupations are related to farming. The
household income for Phokham is estimated at 40,000 kips per month

or 6,800 kips mean per capita income.

The surrounding land use is mainly agriculture with paddy
cultivation in the alluvial plains.

3) Environmental Impacts
a, Construction phase
i. noise
In some cases the noise level may be higher than the WHO's
standard of 55 db (A}, but no adverse effect in daily life is
expected, because the construction period is not too long at
the same place and works shift.

ii. dust

Adverse impact from dust would not be significant in
comparison with the present crude open dumping.

iii. traffic volume

Increase of traffic volume in relation to the construction

will not be expected.
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b. Operational phase

i.

ii.

iii.

leachate

Comparing with the present crude open dumping, the landfill
operation will be carried out in the limited area by the
construction of enclosing bunds and dividers. This will
result the reduction of leachate generation. Accordingly, the
adverse effect by 1eachate will be reduced in comparison with
the present operation.

Although the permeabilities of the subsoils of the three
candidate disposal sites are less than 10_'5 cu/sec., impact
on groundwater poliution will be fair. It is, therefore, not
recommended to use grouhdwater for drinking if the site would
be used'as a disposal site. Consequently, the Municipality or
Nampapa Lao shall provide potable water to the surrounding

area.
noise

Of the sanitary landfill cquipment, the major noise sources
are bulldozers. However, more than 55 db {A}) of noise is
expected to be attenuated because of a two-meter high bund
around the disposal area, and areas around the site would not
be exposed to the same noise level for a long time because
the landfill area will shift.

dust and odor
The . generation of dust can be controlled with. the proposed
plan in which water sprinkler truck will stand ready for

water sprinkling whenever necessary.

The proposed sanitary landfiil in which soil covering will be
conducted every day can minimize the generation of odor.
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4)

iv. air pollution

Though the most sericus pollutant derived from vehicle
exhaust gas in Vientiane is carbon monoxide (CO), estimated
concentrations of CO are very low.

¢. Plant and animal communities

There seems to be no adverse effects on the plant and animal
communities, because the site has been used for more than 20 years
as the only open dumping site in Vientiane.

d. Human settlements

There will be no additional adverse effects on the surrounding
human - settlements other than present effects, because a sanitary
landfill operation will mitigate various adverse effects occurred
at present. However, the Municipality or Nampapa lLao shall provide
potable ﬁater to the surrounding settlements in order to avoid the
use of groundwater for drinking purpose which may be contaminated
by the landfill operation.

Mitigating and Abatement Measures

To  reduce the impact of the Jeachate, the generation of it will be
limited by the construction of enclosing bund and divider.

To avoid problems to be occurred hy the contamination of the
groundwater, potable water will be supplied by the Municipality or

Nampapa Lao to the surrounding residences.
There- should be regular monitoring on the area surrounding the

discharge point as well as seepage into the groundwater around the
disposal site.
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5)

To reduce the noise levels during the operation of the site, there
should be an earth bund to attenuate the noise levels as well as a
buffer zone between the site and residences.

To minimize the odor problems, the sanitary landfill wust be properly
maintained,

There should also be green belt of trees and other plants between the
disposal site and public¢ areas for aesthetic reasons.

Residual Impacts

Despite above measures, some residual impact on the surrounding area
would nevertheless remain.

In order to examine impacts on surrounding environment by landfill
operation, monitoring systems should be introduced.

It would alsoc be cruclal to educate vehicle drivers to: be careful
along rural roads. Courteous behavior in these areas can go a long
way to mitigate prejudice by the local residents ‘on solid waste
disposal.

Another important feature of the overall effort is to ensure that

potable water should be supplied to the surrounding residents in
order to avoid the problems occurred by the groundwater contamination.
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N.4.3 Social Evaluation

1)

Impact on Public Health

a. Preéent situation

The wurban and surrounding area of the Vientiane Municipality has
faced serious environmental degradation due to the generation of
solid waste with increasing complexity. Solid waste collection and
disposal has become a social and public health problem of great
magnitude, and this is evident in the infant mortality rate (IMR)
and mortality rate of children from-one to four years old (USMR)
in the country. The IMR and USHMR in the country is estimated at
118 and 193 per 1,000 live birth respectively.

Comparing the above figures with neighboring countries as shown

in Table N.4-1, the IMR and USMR of Lao is located in the worst

position.
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Table N.4-1 Mortality of Lao P.D.R. Compare to Neighboring

Couniries
Life expectanéy
Country ! INR USMR (Year)
Lao P.D.R. ! 118 193 50
Thailand i 45 60 62
Vietnan ! 75 100 - 57
Myanmar L 70 95 56

Indonesia | 80 130 52

Source: Statistics on Children in assisted countries by UNICEF, 1986

Due to the very poor condition of public health as stated earlier,
it 1is the most necessity of the project to be implemented in the
shortest time.

. Impact
If .the project is implemented, the public health of residents in
Vientiane Municipality would be upgraded by improvement of solid
waste management as follows.
i. collection service
The purpose of solid waste management is the prompt
collection/removal of solid waste generated by urban’

activities to maintain or improve the living environment and
public hygiene.
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Removal of waste can achieve the reduction of mosquitoes,
flies and rats etc., which cause the two kinds of communicable
diseases; one 1s due to poor sanitation (i.e. diarrhea,
dysenterlec parasistosis) and another is due-to vector-borne

diseases (i.e. dengue fever).

In the non-collection area, the waste is self-disposed at the
premise or 1ts_surroundings such as road-sides by means of
mainly open burning and partly landfilling. The open burning
produce the air pollution which cause the respiratory
diseases, (i.e. pneumonia) and conjunciivitis. These disecases
are very popular in Vientiane, as shown in Fig. N.4-1.

12, BAR ==
11,000 ff%ff;:
10, 802 ﬁ//’%
9, PEE - !/;’7"’,
8, 008 /% :
7,000~ ;”////,_f; 6,519
&, A7 g?;;ﬁé ?dﬁﬁﬁ?

i
s,ee| [ Vg ARl
4,800 - % ”'/ 7 =677
i A A
3,0 % 7 / A e
n _ ;;.' Ll // !
2,008 [/ S vl
(W R W7 W / ] /// 293 76
2 7 iz ./4 v,x:f: 7 7/ -
1
Influenza Malaria Dysantery ; Dengua
Diarrhea Preumonia Conjunctivitis

Fig. N.4-1 Number of patients by Kind of Diseases
Source ; Department of Health 1990, WM
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2)

ii. c¢cleansing work

Garbage dumping by thé_residents along roads and in drains
causes the clogging of drains which leads to ‘flood and
spread some diseases especially skin disease. In the rainy
season water in bottles, tins and clogging drains will breed
mosquitoes and make serious problems such as the outbreaks of
dengue fever.

From the above, the cleansing work maintain and improve the
lliving environment and public hygiene together with solid
waste collection services.

Disposal Improvement

A major benefit by the realization of the level 2 sanitary 1landfill
proposed is that the 1living environment and public_hygiene standard
would be upgraded as compared to the present situation of disposal
sitg at KM 18,

The following positive effects to public health can be achieved by
adopting the sanitary landfill method. '

- Prevention of fire which can be causes diseases of =7the eye and
respiratory organs of the residents in surrounding areas.

- Reduction scattering of waste, odors and the propagation of
harmful insects and rats, etc.

- Hazardous wastes such as infectious waste from hospitals will be
disposed  at the designated dispesal site to eliminate the
possibility of communicable diseases outbreak.

- Avoidance of adverse environmental effects on the surrounding areas

by the erection of fences to prevent the scattering of waste and
prevent scavengers and animals entering the site.
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N.4.4 Economic and Financial Evaluation

1)

Framework of Evaluation

“The project proposed consists of collection improvement, cleansing

improvement and sanitary landfill at the final disposal site. The
construction of a maintenance shop is also included for the smooth
implementation of the works. The evaluation of the project was
conducted on its economic and financial aspects.

The peculiérity of the SWM project, however, made the adaptation of
the cost behefit analysis extremely difficult, particularly 1in
Vientiane City where vehicles are limited and mostly dilapidated, and
where the continuance of the collection services 1is met with
danger. The calculation of the health damages effected by such
practices 1ike open burning in and around the Study area in
monetarial terms, however, would prove worthless, as labour wages are
relatively cheap in this country. Moreover, the calculations made by
EIRR to conduct. compafatlve analysis of projects can only be

considered as arbitrary.

According to the above characteristics, the following basic policies
were adopted to evaluate the project.

‘a. The economic evaluation will be Dbasically based upon the
minimization of expenses, that is, "the examination of the use of
minimum cost to achieve the targeted = standard service".
Accprdingly, the wiilingness of the résidents and private
enterprises to pay and their relationships- shall be Studied.‘ 1t
will be considered feasible, however, if the costs can be covered
by the amount residents are willing to pay.

b. As for additional faéilities, a study will be made on whether they
will contribute to the curtailment of the cost or not.

N - 181



2}

¢. The financial evalvation will confirm. the . possibilities of

materializing the project under VM's available financial resources
for SWM.

Economic Evaluation

. Economic evaluation concept

Although economic evaluation is considered indispensable in
judging the feasibility of a project from the national econonmic
viewpoint, it is difficult to immediately measurc the benefits of
SWM.

" In view of the above, economic evaluation was conducted according

to the following steps:

- The effects of improvemeni  in waste collection service and
implementation of sanitary landfill will be qualitatively
examined and evaluated.

= The effect of maintenance shop will be evaluated to prove that
it can increase the efficiency of collection vehicles and reduce
the total cost of SWM. '

- A comparative study 'shall be made on the costs of large
discharges of wastes in the container system, to confirm if the
costs can be covered by the amount private enterprises are
willing to pay.

- Finally, it will be verified if the total cost of SWM is leSS
than the amount the inhabitants are willing to pay.

. Economic evaluation of collection improvement project

It is apparent that SWM in a city concerns the immediate
collection and removal of wastes generated from urban activities,
to improve public health and preserve the environment.
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Generally, the improvement of the collection services will have
the following effects:

Regular --- Will limit the --- will prevent spreading
collection pfopagation of flies, of diseases caused by
mosquitoes, rats, blight and harmful
ete,, will prevent insects.
piling and littering --- will prevent
of waste obstruction of traffic

flow; will recover
canal functions

--— will prevent --— will form a comfortable
generation of ~environment:
offensive odor will favorably impress
tourists
Improvemeni --- will reduce diseases --- will improve collection
of working and injuries efficiency

conditions

The degree. of the propagation of infectious diseases caused by
biight and harmful insects in Vientiane is minimal, as most
garbage: are used as animal feed. On the other hand, irregular
collection services cause air pollution and some diseases such as
pneumonia because of uncontrolled open burning of wastes. The
piling and littering of waste sometimes disturbs the function of
urban canals and'pollﬁte groundwater. In view of the above, it is
concluded that regular'collection services are essential to the
urban life of Vientiane, and therefore, improvement of collection
services is needed urgently.

On the other hand, the establishment of the collection service

project would open job opportunities in Vientiane where potential
unemployment ratio is high.
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It 1s, however, difficult to expect production  induced effects
such as infrastructural improvements. Although a comfortable
environment wouid. indirectly enhance working behavior and
contribute to the improvement of production, these effects cannot
be considered as benefits.

As Tor the collection system by containers, it is necessary. to
investigate quantitatively the effect of'the reduction of the
collection cost for discharges of large amount of waste.'though it
.is clear that the system is beneficial to the  waste collectors.
Generally, the loading of 1arge_am0unt of waste takes quite some
time. If the collection system that combines waste from households
and shops and those from discharge of large amounts is adopted, a
considerable amount of time will be wasted resulting in
inefficient collection services. The separate collection system
for 1large amounts gives only one trip per day. It 1is, however,
possible to give 5 trips a day with the proposed system as the
loading -and unloading works are very efficient. The number of
crews needed is also reduced. From these assumption, a 14%
curtailment {see Table N.4-2) can be expected from the collection
cost. On top of this, better impressions:on market and hospitals
will be expected as safety and cleanliness are maintained and the
sﬁreading of infectious diseases can be prevented. These are the
indirect effects Important for the beautification and sanitation
of Vientiane.
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Table N.4-2 Comparison of transportation cost of Institulional waste

Type of VYehicle DCT #1 DT *2
1) Average amount of
collection waste(Llon/day) 8.0 as same as DCT
2) Average volume of
collection waste(m3/day) 46. 2  ditto.
3) Volume to be trans—
“fered per trip 5m3 10m3
4) Number of Trip per day 5 i
5) Number of Crew
Driver 1 1
Worker 1 4
5) Number of Vehicle . 2
6} Round-trip distance
per trip(km) 36 b
7) Running cost per
trip{Kips) 3,017 3, 855
8) Purchase cost of ;
Yehicles (1,000 Kips). 817,026 158, 615
9} Purchase cost of
containers (1,000 Kips) 38,974 _
10) Depreciation (1,000 Kips) 18, 984 20, 381
1i) Personnel cost (1,000 Kips) 900 5, 490
12) Maintenance cost (1,000 Kips) 3,481 " 6,341
13) Running cost {1,000 Kips) 9, 443 6,033
Total cost per year 32,808 38, 245
Unit cost(Kips/ton) 13,102 15,274
Note: #1 DCT. -—— Detachable Container Truck

¥2 DT --—- Dump Truck
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The cost share calculated is less than the 1limits the market
owners and the hospitals are willing to pay.

. Economic evaluation of cleansing improvewrent project

It is apparent that solid waste collection concerns the immediate
collection and removal of waste generated from urban _activities.
in order to improve public sanitatioh and environment.‘ln'centrast
with solid waste collection, however, 1t 1is difficult to
specifically identify the waste dischargers in the case .of
cleansing services. Nevertheless, the residents of Vientiane are

highly eOOperative and are always seen cleaning the shop in
ordinary days, participating together with other reeidents in
cleansing day activities. The problem in this matter is the
absence of a waste removal system which results in the scattering

of waste as it is blown by the wind.pollutihg'the area once again.
Furthermore, uncollected waste and those not  removed--0bstruct
passages which leads te eccidents. it is difficult to quahtify the
damages, but benefits can be expected from the systematization of
the cleansing services. .

Economic effect of diéposal by sanitary laﬁdfill

Generally, the shift from open dumping to sanitary landfill can
improve public health and preserve the environment around the
final disposal site.

Along with the prevention of waste scattering activities,
generation of odor and propargation of rats and fliee, the cell
method 1in which soil covering is implemented, will be adopted to
make the proper storage, stabilization, and sterilization of
wastes possible. ‘
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The waste can be used as soil covering, too, .after stabilization
for a given period of time, and its ultimate use can be considered
in  future, thus ensuring a comfortable urban  environument.
Furthermore, the management of hazardous wastes, like infectious
hospital wastes, will be done by the disposal of it at the
designated place of the site in order to guarantee the safetiés of
workers and scavengers,

This will contribute to the formulation of proper sanitary
landfill techniques, which is the basis of final disposal
activities, and the implementation of technology transfer to other

cities,.

The direct effects of road improvement works and soil covering at
the disposal site will lessen the possibilities of vehicular tire
punctures by glass or nails, ensuring the working ratio of the
collection vehicles. The O&M costs of the disposal site can be
covered, therefore, with every 10% increase in the working ratio

of vehicles,

There are nc water treatment techniques, however, in the 'proposed
level 2,-thérefore, requiring a supplementary improvement plan at
least wupto level 3 in the future. The present conditions of the
location does not require water treatment as natural purification
can be achieved. The future expansion of the disposal site,
however, would require a water treatment technique, regardless of
the increase - in expenses to prevent adverse effects on
agricultural production. '

. Economic evalunation of maintenance shop improvement project

The major effects of the improvement of the maintenance shop are
the prolongation of the life of the vehicles and the augmentation
of the working ratio. The maintenance shop proposed at present
does not include a large-scale overhaul, instead the efficiency of
the collection and disposal works will be increased through the
daily execution of check-ups and repairs.
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The former maintenance system in Vientiane was not satisfactory as
observed from the questionable operational capability of the
vehicles, where the execution of one trip per day of collection
work was uncertain. Based on these, the proposedr'maintenance
system will be improved to enable 3 collection tripS/day to main
streets of town and 2 collection trips/day to ~the surrounding
area. Concurrently, a fixed collection time will be established
and the collection services will be improved.

Above everything else, a fixed collection time would heighten the
willingness of the residents to pay, as observed from their
response .in the collection experiment.

If 3 trips/day to the main streets of town can be guaranteed
through the provision of a maintenance shop, a slight reduction in
the costs can be expected as shown in Table N.4-3,

A considerable curtailment of costs can be expected, however, if
the collection trips’ in the surrounding area and the working
efficiency of the disposal site equipment are improved.

Financial Evaluatlon

a, Financial evaluation concept

Financial evaluation may be broadly'divided into the following two
fields:

- Flnancial evaluation of each project proposed
- Analysis of the project's impact on SWM in Vientiane as a result
of its implementation.
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and without a maintenance-shop

Table N.4-3 Comparison of the collection services with a maintenance-shop

with maintenence-shop

without

maintenence-shop

Average amount of

collection waste¥ 30.2 as same as with project
Average volume of
collection waste 174. 5 ditto.
Yolume of waste
per trip 10m3 ditto.
Number of Trips per day 3 1
Number of Crews
Driver 1 as same as with project
Workers . i ditto.
Number of Vehicles 6 i8
~ Round-trip distances
per trip(km) 55 as same as with project
Running cost per
irip(Kips) 4,693 ditto.
Purchase cost of P
Vehicles 190, 218 570, 654
Cost of collection .
Depreciation 24,457 13,370
Personnel cost 6, 588 19,754
Maintenance cost 7. 609 22,826
Total running cost 126, 440 26, 440
Sub-total £5,094 142, 400
Cost qf maintenance-shop
Depreciation 28,731 -
Personnel cost 2,970 -
Sub-total 31,1707 -
" Total cost per year 96, 801 142, 400
Unit cost(Kips/ton) 10, 241 15, 065

Note; ¥ The average amount of collected waste is calculated by assuming that the

volume to be collected from the center of the town is 60% of the 1995

collection.
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The former 1s to compare the revenue and expenses in 1995 and to
determine the feasibility_ of this project. The latter is to .
examine the financial capability of VM to continue the project and
_to achieve the 'goal of the Basic Plan based on the project
proposed 1In the feasibility study. The latter includes the study
of a 15'year cash flow and a sensitivity analysis on financial
resources, initial investment cost, loan condition and inflation.

The revenue by fee collection is assumed to be the same as in the
level proposed in N.2.2 based on the consciousness survey and the
collection experiment.

. Financial evaluation of collection services

It is possible to collect waste from 80 households within an hour
as the residents are found to be highly cooperative. The major
items involved in this financial evaluation are as follows:

- working days per weeﬁ : § days

- number of trips per day : 8 trips per day from the central
' urban "area by DT (dump trﬁck)

- discharged waste : 1.5 bamboo basket fer every
contractor, including wastes
from shop.

~ frequency of collection : once a week for households and
shops '

1.3 times or 1.4 times per week
for container systenm

|

volume of extra service 1 20% of waste discharged from
households and shops

From the tariff and the above assumption, the revenue for
collection service is as follows:
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Unit : million kips

Revenue Basic Fee 241.2 13,400 houscholds x 1.5 basket x
1,000 kips x 12 month
Extra Fee 64.9 830 baskets x 250 kips x 313 days

Special Fee 13.6 29 containers x 1.3 times x
_ 30,000 kips x 12 month
Sub-total 319.7

" The cost is estimated in Section N.3 . The comparison of revenue
and ‘cost indicates that the balance of the collection service is
in the black even with the inclusion of the depreciation for

véhicles, etc.

Table N.4-4 Balance of Collection Service in 1995
Unit : million Kips

Revenue A P . 319.7
Expense Personnel 18.5
Utility _ 66.1
Maintenance : 22.5
Sub-total 107.1
Balance 212.6
Depreciation : _ 123.1
Balance including depreciation 88.5

The.balance. including the depreciation, however, would be in red
if the share for the final disposal, maintenance shop and
managerial costs are taken into consideration especially due to
the share of the final disposal cost. But if half of the
depreciation value can be covered by mean of financial assistances
from the Central Government or other agencies, the collection
services can be highly beneficial.
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Table N.4-5 Balance of Collection Service Considering
Other Operational Shares in 1995
Unit : million kips

a. Revenue 319.7

b. Expense '
Personnel ' ‘ 18.5
Utility ' 66.1
Maintenance 22.5
Sub-total 107.1

¢. Balance by work (a-b) 212.6

d. Other operation share
Final disposal : _ 126.7 (52.1)
Maintenance shop 21.0
Managerial cost 16.4
Sub-total - 164.1 (89.5)

e. Balance (c-d) 48.5 (123.1)

f. Depreciation for collection service equipment 123.1

g. Balance including dépreciation (e-f) -74.8 (0)

Note: The figure in parentheses indicates it of which revenue and
expenditure keep the balance.
. Financial evaluation of the final disposal site

Tipping fees are the only divect source of revenue for the final
disposal site. '

By estimating the number of incoming vehicles at present, the

mean number of incoming vehiclés in the disposal site for 1995 is
as shown below.
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Table N.4-6 Number of Vehicle by Size in 1995

Type Nos./day
Small Vehicle 1.2
Medium Vehicie : 1.5
Large Vehlele 3.9

Accounting, the revenues are as shown in the Table below.

Table ¥.4-7" Revenues from Tipping Fees in 1995
Unit : million kips

Revenue ' Calculation
Small Vehicle 0.2 1.2 nos. x 600 kips x 313 days
Medium Vehicle 0.4 1.5 nos. x 800 kips x 313 days
Large Vehicle 1.2 3.9 nos. x 1,000 kips x 313 days
Sub Total 1.8 million kips

| The annual landfill expenses is 19.7 million kips, and only the
ilabor cost can be covered by the tipping fees. If ihe revenue and
expenditure of collection service keep the balance, the share by
collection fee 1is 52.1 million kips. Consequently it results a
deficit of 74.6 million kips, as shown in Table 'K.4-8.
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Table ¥.4-8 Balance of Final Disposal Sefvice
Unit: million kips

a. Revenue Tipping Fee 1.8

Collection 52.1

_ Sub-total - 53.9

b. Expense Personnel ] 1.7

Utility 12.7

Maintenénce _ 5.3

Sub-total : 19.7

c. Balance by work (a-b) 34.2

d. Other operational share

Maintenance shop 5.2

Management 1.0

Sub-total 6.2

e. Balance {c-d) 28.0
f, Depreciation for final disposal

facility-and equipment : 102.6

g. Balance including dépreciation {e-f) - =74.6

As shown above, the management of the disposal site is largely
dependent on the collection fees of the collection services.

. The Cost Share of VM and the Financial Analysis of its SWM

As described above, the project balance without the road sweeping
works results a deficit of 74.6 million kips due to the final
disposal cost, especially depreciation of the facility and
equipment. The deficit will, however, be covered by the increase
of the collection fee. Nevertheless, the impact of the
implementation of the project on the financial status of VM is
looked into below.
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Similar to the Basic Plan, a 15 year cash flow is formulated. The
required investment for the vehicles, replacément of machineries,
and the securement of the disposal site shall be estimated based
on the nature of the project (see Table N.4-9). Annual cost is
estimated and tabulated in Table N.4-10

In the calculation, the annual expenses shall not be changed after
2000, and the same cdncept shall be applied to the fee coliection.
As for the financial resources, the first and the 1997 investment
for the construction of the disposal site was derived from a long-
term foreign loan, and the money for the annual purchase of
machineries shall be appropriated from the internal funds 1like
depreciation. If the internal funds are lécking. a short term
domestic loan shall be made. Meanwhile, the annual expenses for
road sweeping Works will be covered by public taxes and,
therefore, appropriated from the Vi budgét.

Consequently, the balance shall be in black by the year 2000.
However, since an overéll debt will become 3,825 million kips, an
outflow of 391 million Kkips for repayment of long-term loan
including  inferest, which is équivalent to 74% of the
depreciation, will be made, as shown in Table N.4-11..
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Table N.4-3 Investment Plan for SWM of WM

milijon Kips}

(Unit
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Table N.4-10 Annual Cost Estimates

(Unit : million Kips)’

18385 1996 1997 19498 1999 2000
Disposal Site ' . '
Personnel R 1.7 1.9 1.7 2.8 2.8 2.8
Utility 12.7 15.5 18.4 21.2 24.1 26.9
Maintenence ' 5.3 6.5 7.7 8.8 10.0 11.2
Depreciation 102.6 102.¢ 102.6 201.2 201.2 201.2
Sub-total ' 122.3 126.4 130.4 234.1 238.1 - 242.1
. Collection etc .
Personnel 18.5 22.9 27.3 33.1 37.5 41.9
Utility 66.1 73.6 81.0 88.5 95.9 103.4
Maintenence 22.5 26.6 30.7 34.9 39.0 43.1
Depreciation 123.1 142.5 161.9 187.9 207.3 2286.6
Sub-total . 230.2 265.5 300.9 344.3 379.6 415.0
Cleansing o
Personnel 9.0 9.0 9.0 10.5 10.5 10.5
Utility . B64.8 64.8 64.8 64.8 64.8 64.8
Maintenence T.1 7.5 7.9 8.3 8.7 9.1
Depreciation 45.4 45 .4 45.4 45.4 54.0 54.0
Sub-total i 126.3 126.7 127.1 128.9 138.0 138.4
Maintenence '
Personnel 3.0 ° 3.0 3.0 4.8 4.8 4.8
Utility
Maintenence :
Depreciation 28.7 28.°7 28.7 28.7 28.7 28.7
Sub-total 31.7 31.7 31.7 33.5 33.5 33.5
Management etc
Personnel 9.2 9.8 10.5 13.8 14.5 15.1
gtility 3.5 4.1 4.7 5.4 6.0 6.6
Maintenence 1.0 1.2 1.4 1.5 1.7 1.9
Depreciation 4.7 5.4 6.2 7.3 8.0 8.8
Sub-total 18.3 20.6 22.8 28.0 30.2 32.5
Total . 528.8 570.8 B812.8 7T768.8 819.4 861.4
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Tabhle N.4-11 Calculation of Baiance, Debt and Depreciation
: (Unit : million Kipsg)

1995 1986 1997 1998 1999 2000

Case 1

Balance. ‘ -144 C-9h5 ~-42 ~T4 -4 51
Total Debt 2,116 2,116 4,337 4,212 4,155 3,825
Depreciation (A) 304 325 345 470 499 519
Repayment of '

Long Term Loan (B) 0 0 124 124 124 262
‘Interest of 7 , ' '

Long Term Loan (C) 63 63 63 130 - 1286 123
B+C 63 63 188 255 251 385
(B+C)/A*100 (%) 20.8 19.6 54.5 54.1 50.3 T74.1
Case 2 .

Balance: -81 -28 30 7 86 153
Total Debt 0 0 2,345 2,345 2,345 2,207
Depreciation (A). 304 325 345 470 499 519
Repayment of .

Long Term Loan (B) 0 0 0 0 0 138
Interest of ‘

Long Term Loan (C) 0 0 0 70 70 70
. B+C . 0 O Q0 T0 70 208
(B+C)/A*100 (%) 0.0 0.0 0.0 15.0 14.1 40.1
Note:

Case 1 is the case in which the initial investment is made by a loan.
Case 2 is the case in which the initial investment is made by a grént,
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A budget allocation to SWM in VM budget is assumed and tabulated
in Table N.4-12 Dbased on the calculation of the cash flow.
Although the SWM public share for 1995 and 2000, 120 million kips
and - 132 million kips, respectively, does. not - show - much
discrepancy, these budgets are more than 10 times of the present.
If the increase ratio of VM budget will be in proportion to that
of GRPP, the SWM budget will share 3.5% in 1995 and 7.7% in 2000

while the present ratio is only 0.3% in 1990.

Table N.4-12 " The Budget Allocation to SWM in VM Budget (Foreign Loan)
(Unit : million Kips)

1995 1996 1997 1998 1999 2000. Total
SWM
for investment# (157) (157} (210)  (224)  (530) (0) (1,278)
for public share 126 127 127 129 138 138 785
for loan repayment 0 0 124 124 124 262 634
for interest 63 53 - 63 130 126 128 513
{short term loan) {0) {0) {0) (0) ey - (5)
Total (A) 189 190 314 383 388 528 1,983
VM budget (B) 5, 388 5,658 5, 941 6,238 6, 5449 6,877
A/B x 100 (%) 3.5 3.4 5.3 6.1 5.9 7.1
Note: YM budget (B) means budget, excluding foreign aids, in local currency.

¥ The investméht required for the purchase of collection vehicles will be
released from the 1nternal reserve and VM budget will be used for publi
share, and repayment of loan and interest.
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The present budget of VM highly depends- on foreiegn éids and
foreign long term loans. On foreign loan, the average - repayment
term is 41 years, the average grace_period is 21 years and average
interest is 0.6  percent in 1989, This indicates the eritical
situation Lao P.D:R. is in, in terms of foreign debts.

Cash flows of the project both in cases of loan and grant aid are
prepared, and shown in Fig. N.4-2 and N.4-3, - respectively. As
shown in the figures, if the initial investment is to be financed
by foreign aids, the project will'be financially well off and the
balance will change to black in 1997. The total amount for the
repayment and interest of foreign long term lcans is 208 miilion
kips, about 40 percent of the depreciation values, in spite of a
total debt of 2,207 million kips in 2000 (see Table 11.4-11).

Conclusively, the financial situation in 2010 will be improved
~through an aid. ' '

. Sensitivity analysis
A sensitivity analysis 1is done regarding financial sources,
amounts of Investments, collection fees, conditions of loans and
inflation rates as follows.
i. financial sources
As described in the previous section d., a comparison study
‘is done regarding the initial investment by a loan and aid.
The results are shown in Fig., N.4-2 and Fig. N.4-3 .,

it. amounts of investments

- Case 1 : Comparison of Initidl Investment Amount (by
Loan)
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Cash Flow of Feasibility Study
{in case of FL, Inner Fund 1996-)

Unit: billion kips
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The cases, of which the initiéi.investment_amoﬁnt'is 80%,
100% and 120% of the estimated cost, are studied and shown
in Filg. N.4-4,

~As  the results, it indicates that the balance of revenue

and expenditure after 2000 will not be affected so much by
the amount of initial investment.

Case 2 : Comparison of Initial Investment Amount (by
AGrant)= '

The cases, of which the initial investment amount is 80%,

100% and 120% of the estimated cost, are studied and shown

ih Fig. N.4-5.

The results show that the balance after 2000 will not be
influenced very much by the amount of initial investment.

Case 3 : Comﬁarison of Investment Amount for Disposal
Site Development (by Grant)

The cases, of which the level of disposal site developuient
in 1997 is level 2 and level 3, are studied and shown in
Fig. N.4-6 .

There will not be so much difference between the balances
of level 2 and level 3 of site development after 2000.

iii. collection fees

Case 4 : Comparison of Basic Fee (by Loan)

The cases, of which the basic fee for collection is 80%,
90% and 100% of the proposed fee (1,000 kips/month/
household), are studied and shown in 'Fig. N.4-7T . The
other modes of fee are supposed to be the same price as
proposed.
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Comparison of Alternatives

Initial invest - 80%, % vs. o
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Comparison of Alternatives
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As

Case O ! Comparison of Basic Fee (by Grant)

The 'éases, of which the basic fee for collection is 80%,
90% and 100% of the proposed fee, are studied and shown in
Fig. N.4-8}. The other fees are considered as the proposed
prices of fees.

Case 6 : Comparison of Extra Fee (by Grant)

The cases of with the extra fee for collecfion (100%) and
without it (0%) are studied and shown in Fig. N.4-9 .

phe results of analysis, it indicates that

In case of a loan, 10% price reduction of basic fee will
maké a deficit of revenue and expenditure.

In_ qage of a grant, 10% reduction of basic fee will kecp

the balance jin black. However, without extra fee
collection the balance will be in red.
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Comparison of Alternatives
{Basic fee - 80%, 90% and 100%)
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iv. 1loan conditions
- Case 7T : Comparison of Repayment Period (by Loan)

The fbllowing three cases regarding repaymenf period are
studied and shown in Fig. N.4-10. In each case, the
interest rate is set at 3%.

# 10 years with 3 years grace period
* 20 years with 3 years grace period
» 30 years with 10 years grace period

- Case 8 : Comparison of Interest Rate (by Loan)

The cases, of which the interest rate is 0.3%, 3% and 6%,
are studied and shown in Fig. N.4-11". In each case, the
repayment period is supposed to be 20 years with 3 years
grace period.

As results of analysis, it shows that the balance can be in

black if the repayment period is more than 20 years and that
if the interest rate is 6%, the balance will be in red.
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Comparison of Loan Cﬂnditions
(in case of FL, 10, 20 and 30 years)
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Comparison of Loan Conditions
(in case of FL, 0.3, 3 and 6%)
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v. inflation rates

- Case 9 Cdmparison of Inflation Rates (by Grant and
Renewal Investment by 100% of Internal Reserve)

The cases, of which the inflation ratio is 3% and 5%, is
studied and shown in Fig. N.4-12 .

- Case 10 : Comparison of Inflation Rates (by Grant and
Renewal Investment by 50% of Internal Reserve
and 50% of VM Budget)

The cases, of which the inflation ratio is 3% and 5%, is
studied and shown in Fig. N.4~13,

The results indicate that without VM budget for renewal
investment, the balance will be in red while with VM budget
the balance will be_in black even if 5% of inflation.

f. Overall evaluation

The final disposal improvement project will make a considerable
deficit (128.5 million kips in 1995).

- Even in case of the initial investment covered by a grant, if the
collection fee tariff is equivalent to the one proposed and a 5%
increase in personnel cost and investment are gained, the balance
will remain In red after 1998, and the overall debt will amount to
4,200 millien kips in 2007 due to interest rates. After 2007
overall debt will increase steadily and incapacitates the internal

-reserves from financing the new investments required.

- To avoid such consequences, the fee tariff shall be reviewed - or

the half of renewal investment shall be financed by the VM
budgets.
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Comparison of Inflation Rate Impact

(in case of FA, 3% and 5%)
Unit: billion kips
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Comparison of Inflation Rate Impact
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It can be concluded, therefore, that the profitability of the 8w
project will largely depend on the positive cooperation of VM and
the financiai support by any modes of grants, especially during
the time of take off.
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N.5 TImplementation Plan
N.5.1 Operation Manual for SWM

The present operational capability of DCTC on solid waste management
in Vientiane is very poor. Actually; there is no operational manual
in DCTC. In order to execute the collection experiment and fto
continue the experiment by DCIC, the Study Team prepared a draft
manual for operation ~SWM. Based on this, DCTC is continuing the
experiment. It is requeéted that DCTC shall review and modify the
draft manual in accordance with progress of their work.

outline of operation for SWM shown in Fig. N.5-1.
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1. Management of Vehicies
« Weekly Schedule
» Maintenance

2. Management of Workers

» Morning Meetings

Collection Fee

’ifééiiéctign;Sgr ice:

3. Management of Disposal Site
- Operation of Weighbridege

Computer

4, Contract System
5. Accounting System
6. Management of Amount

. Operati '
pe_a on and Maintenance of Collection Waste

of Disposal Site

_Fig. N.5-1 Outline of Operation for SKM
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1} Management of Vehicles
a. Weekly schedule
. A person in charge : Mr.Udomsai
. His duty

. Contents of Work

He has to check a vehicle which is need torrepair this week and a
collection area which was not covered last week.

Then he has to adjust the weekly schedule for collection vehicles.

Weekly Schedule of collection vehicle is shown in Table N.5-1.
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Table ¥.5-1 HWeekly Schedule of Collection Vehicle

Veek | Vehicle No.| Collection Areas(Plan) Collection Areas(Execution) | Departure | Arrival
383 Ban Dang Mieng :
116., : L . }
Hon. 160 Ban Hai Sok, Samsenthai Road
238 ~ Enbassy of USA and Road |
248 Beer Company . -
383 Ban Sisavath Tay : :
116 :
Tue. 160 Ban Sikhay :
238 Kahosot, Hospital :
24?_) Beer Conpany :
383 Ban Sisavath Kang :
116 : :
Wed. 160 Soviet Culture Center : o
238 Ban Hai Sok : -
248 Sisattanak District i
383
w 1 1
Thu. 160 Eobassy of USA :
238 Nong Douang Harket :
248 150 Hospital :
. 383 : .
116 :
Fri. 160 Naxai Restourant :
738 Eubassy of France and UNO ) :“*“
248 Ban_aai Sok . :
383
{ 116 '": :
Sat. 180 :
238 :
248 Beer Company
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b. Maintenance

. A person in charge : Mr. Bounsi
. His duty : Mechanic
. Contents of Work

Drivers and operator should inspect dump trucks and bulldozer
according to daily check list and make a file as a daily rebort.
And also cycle time is recorded by themselves. Mechanic should
checks those reports.

Dump trucks and bulldozer are inspected once a three month by
meéhanic in the maintensnce workshop. At that time, repair
specification sheet are recorded by mechanic. Daily check list,
cycle time and vrepair specification sheet are shown in Table N.5-27
N.5-4 respectively.
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Table N.5-2 Daily Check List

Xo

Day
ltem

Engine

1. ¥ater

2. Engine (il

3. Ian Belt

Clutch

1. Clutch Pedal

2; il Fuel

Universal Joint

1. Check Gease

2. Joint Bolt

Transmission

1T_Check 0il

2. 0il Leakage

1. Battery Vater:

7. lligh Tension Cable

J. Starter Motor

4. Fuse Block

dady

1. Boor lLock

2. Tront Glass

£.T.0.

i. Povwer Take 01 lLever

7. Joint

Power Steering

l. Pump

2. Velt

3. Cylindcr

Attachment

1; Nump Cylinder

2. Hose

3. Pump
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CIT o QO S

Table N.5-3 Cycle Time

. Name of Driver.....voeveiieaiieinniannns 5. Route.evevennn. ceean nrereraas
. Type of Vehicles........ iriaesesrereeas 8. Name of Area..... P S
v CaPACIEY v ve v rier it ie ettt tasasanis 7. Dunping Site..cieinrinacesnsaras
. Car Plate No. ceeviicinocnnnnnnnanannen, 8. Start Hilage.....o.oensn Ceenmeas
S )T ) 4 - D A O thanaan End of Hilage. .. civeinnesnnnanss

718 (9 [ 10j11)12 131415161718 19120}

. Inspection

. Transfer or
Traveling

. Loading

. Collecﬁion :

. Unloading

. Under Repair or
lUnder Service

. Rest
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Table N.5-4 Repair Specification

Order Nooovoivevnn,
| No.1l | Name of Hachipe Hilage Hr.
— MNeter Km.
No.Z | Serial No.
Chassi No. Date of Delivery
No.d | Number -of Machine Date of Inspection
No.4 | Attachment Place of Delivery
.Unit Name After 0.H. Repair Specification Remarks
1 Engine l.Check Water
2. Check 0il
3. Check Fan Belt Tention
4. Clean Air Cleaner
5. Clean Puel Filter or Change
6. Valve Adjustment
7. Bolt Tighten
Clutch 1. Clutch Adjustment
2. Clutch Overhall
Universal 1. Check Lubricant
—Joint 2. Change Joint
3. Add Gease
Transmission 1. Check 0il
2. Check lLeakage
3. Chaqge 0il
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Unit Nane

After 0.H.

Répair Specification

Remarks

Center Bearing

. Checking Play

. Checking Lubrication

. Tighten Nut

Differential

. Checking 0il

Gear Case

. 0il Leak

. Noise Checking

frake

Front.Brake Checking

. Rear Brake

. Center Brake

. Leak Brake 0il

Checking Level Brake Fluid

Suspension

. Front Suspension

System

. Rear Suspension

Shock Absorber

Steering

. Checking Steering Gear

Systenm

. Steerihg Linkage Checking

Steering UYheel

Electrical

Battery Water

. Distributor

. ltigh Tension Cable |

. Startr Motor

Fuse Block, Flasher, Horn
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e

Unit Name

After O.H.

lepair Specification

Renmarks

Body

. 1._Door, Front, Rear

2. Lock

3. Step, Pront, Glass

P.T.C.

1. Power Take Off

2.

J.

Attachment

1. Tilt Systenm

2. Ripper System

3. Cylinder

4.
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2) Mahégemént of Workers

. A person in charge : Mr. Udom and Mr. Boonta
. Their duty : Supervisor and Accountant
. Contents of Work

Every morning before start to work, the supervisor gather collectors
and drivers at the court of DCTC. Then, he instructs them the days
collection areas, routs and matter to be attended to.

At that time, labour fees are paid to  workers and drivers by
accountant. And they make a signatures on the working day table. This
table is used both as a check sheet of working day and receipt for
labour fee. The working day table is shown in Table N.5-5.
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Table N.5-5 Working Day Table

Name Duty - Hon. Tue. Wed. Thu. Pri. Sat. Fee
¥r.Vanly Driver 1,000
Mr.Sichanh Driver 1,000
Hr.Tui ¥orker 800
Nr.Lai ¥orker _ 800
Hr.Hang Horker 800
Hr.Tikhan Worker 800
¥r.Siphan 'ﬁior_-ker 800
Hr.Somphet Yorker 800
¥r.Sengphoon || Worker 800
Hr.Phong Yorker 800
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3) Management of disposal Site
a. Operation of weighbridge computer
. A person in charge : Mr. Boonyou and Mr. Bounsang
. Their duties : Operator

. Contents of Work

‘They operate a computer and measure the amount of waste hauled to
KM-18, .

The daily record is made from all of incoming vehicle data every
day.

The incoming vehicle data and daily record are shown in Tablel
N.5-6. '
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Table N.5~6 “Incoming Vehicle Data and-Daily Record

DAILY DATA 92. 3.21
184 238
mn - - -
3110k
11154 5430k
185 383
e
3760kE
11155 4520 ke
186 160
19, . - = -
IS20ks
1208 4570ksE
1ar 248
0 - e -
: 4450KE
12219 7350ks
188 443
21 - = =
_ 44 70KE
S 13:1S 63180KE
189" . 312
' 25 - - =
6550k
14:18 943IOKE
190 383
wmwy - -~ -
IF60KE
16145 5040KE
191 1208
22 - = -
dSi0kE
1707 2330kE
CODE1DHILY 92, 3.21
10 DCTC
3 e2G0kE

21 Chanthabury

2010ks

22 Sisatanak

i

23 Caisaotha

1
100
2

2480ks

28B0KE

Exreriment

2100kg

Merrs.

CERTIFICATE

151

ID,
No,

1208

Codel

b
b

Sigatarazk

Code2

Code3

Coded

Gross
Weight

Tare

Weight 17:07

Net
Weight

Goods Name

Filing Number

Measured By

Remarks
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4)

Contract System
. A person charge : Mr. Pradthana and Mr. Khampan
. Their duty : TFee Collector

. Contents of work

Fee collectors collect collection fee from residences and shops every
month based on ledger for management of collection fee.

And they sell a extra ticket to residences and shops who have & much

‘amount of waste tempdrarily.

They should mark confract mark to new contractor's bamboo basket
which by green color splay and they should delete contract mark
from canceled contractor's bamboo basket by red color splay.

The duty of fee collector is not only collection of fee but also
development of new contractor, advice on opinion and request from
contractors.

Contract sheet, receipt for collection fee and ledger for management

of collection fee arve shown in Table N.5-7, N.5-8 and N.5-9
respectively. )
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Table N.5-7 Contract Sheet
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Table N.5-8 Receipt for Collection Fee
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5) Accounting System

. A person in charge : Mr. Boonta _
. His duty :  Cash Management & Account Sheet kéeping
. Contents of Work '

Eﬁery day when he receives cash from fee collectors and operator of
disposal site, he should check the money and remain of receipts and
puts up account. (REV-EXP) Account sheet for SWM is independent from
that of DCTC shown in Table N.5-10.

In ‘every evening, he should check the remain of the accounting sheet
and cash in a cash box, and if there is some difference between them,
he should make a note {uncertain expénse, or uncertain revenue) in the
accounting sheet.

Fee collectors T Mr. Boonta ; == {ir. Dapkeo

Operators

If cash in a cash box is less than 50,000 kips, he should ask Mr.
Dapkeo to withdraw the money from the bank.

If cash in a cash box is more than 100,000 kips, he should go to the
bank to deposit the money.

On the end of month, he should sum up the total of revepue and
expenditure, and sub-total of -each category.

In a week of new month it is expected to make monthly report shown in
Fig. N.5-2 and Table N.5-11 and N.5-12. '
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Table N.5-10 Accounting Sheet No. i

 Month - Date | Receipt No, item Revenue | Expenditure | Balance
Feb. o AT R Collection Fee | . 21000 | ] 21,000
Feb, .1 1% S VB Statiomary | .l 1,2001 19,800
Feb. ol 18y Rl Collection Fee | | 92,000} 71,800
Feb, .. 18 4 e R Collection Fee | 63,000 % . ...|. 134, 800
Feb, oo 20 0 2. Opening Bank Account | L 1,000 | 133,800
Feb, ;] 22 R Collection Fee | LO0O0 1 ] 134, 800
feb. 82 e B Collection Fee ) 177,000 . 311,800
feb. L B Unclear |... .. 100 | 305,600
Feb. .. 24 | (3 e Labour Fee | ) 6,200 [ 308,000,
Teb. 24 i RS Tipping. Fee | .. . 1,810 . 306,600
Feb., 248 ) 001 | . R-2| .. . .. Tipping Fee| . . 400 1. b 308,410
Feb, o 240 ] 002 e Tipping  Fee | | 600 & ] 308,910
Feb, - i 2 . 003 ) . Rg Tipping. Fee | . . 800 0 308,310
Feb, 1 8 . 004 ) . RZ ] Tipping. Fee } . ... 800 1 ... .1 310,110
Feb. 2 O 3. LStationary [l 2.350 1 .310,8610.
Feb. i P2 . 4. B2 ] Labour Fee | .. ..l ... .. 6,200 | 304,410
Feb, o 2% 005 | ... R-2.). Tipping Fee i . . 900 | 304, 910
Feb, i . 250 006 ... R-2.1 ... .. . Tipping Fee | 500 ) 305,510
feb. V2T . 007 .....] R=2) ... Tipping Fee!l . 600 | ] 306,010
Feb. o A I 008 | . R-2 | . Tipping Fee| .. .. 500 | 306,810
Feb, o 28 | 009 ). R-21 ... . Tipping Fee| . .. 800 1 ] 307,610
Feb. AT . 010 | ] R-2 ... Tipping Fee} . . 800 { ] 308, 410
Feb. .. 29 Joo 011 { ... R-2 1. ... .Tipping Fee | . . 800 1 ]l 309,210
Feb. 25 | 012 | . R=2l . Tipping Feel . . . 800 | o] 305, 860
Feb. 4T 013 ... R=21{  Tipping Fee | .. . . 800 | ). 307,660
Feb, 26 . ] 014  BR-2......Tipping Fee| . _ . 000 | ] 308,150
Feb. i 26 ) ] 015 . B2 Tipping Fee | . . . 80O | o) 308, 960
Feb. o 268 ] 016 ). .1 B2 ] Tipping  Fee | . 400 ] 309, 360
Feb. 0 260 ) o18 | ... B2 | Tipping Fee | . 800 1 ] 310,160
Feb, .0 261 018 |1 R=2 | o] Tipping Fee | .. . . 800 1 ] 310, 960
Feb. i 26 L3 B2 o] Labour Fee [ . .. 1. .. 5,600 ;. 305,360
Feb, : 210 ] 020.1........] St 2 Tipping Fee | .. . 800 { ] 305, 860
Feb, o VXN . 021 . ... Ro2. ] Tipping Fee | . 800 | ) 306,660
‘eb, o X . 022 | ... B2 ) ... Tipping Fee | . 80O | o) 307, 460
Feb. . 28 ) 0230 B2} ... Tipping Fee [ .. . . 800 4 ] 307,960
Feb. 8 ] 024 ... R=2 4 ... Tipping Fee | . .1 800 | ] 308, 760
Feb. 28 1. 025 |1 R-2. | .. Tipping Fee | . . . . 800 1. ) 309, 560
Feb, o] 28 | 026 RZ Tipping. Fee | .. . . 400 1 ) 309, 960
Feb, o] 28 ] 027 1.1 R-2 ... .. .Tipping Feel . . 500 | ) 310,460
Feb, o 28 ) ] 028 | ...} R-2 ) Tipping Fee i . . . 400 | 310,860
Feb. oo . 28 . 029 | ] R-2|......Tipping Feel! . . 500 | o] 311,360
Feb. ] 28 1 030 ) | R=2 | Tipping ' Fee | . . . 800 { 312,160
Feb, oo 28 . 031 ) ... Re2 4o, Tipping. Fee | . . 500 4 o ] 312, 660
Feb. .. 291 032 (... R-2. 1 ... Tipping Fee | . . 800 | o] 313,160
Feb, ... 29 | 033 ... R-2 4. ... .. Tipping Fee | _ . 800 | o] 313, 960
eb. o 290 035 | . R-2j ... .. . Tipping Feel .. _ . 800 | 314, 460
Eab 29 036 R-2 Tipping Fee 800 315, 260
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Table N. 5-11 Monthly Report on Revenue and Expenditure

1.Revanew _ ' 402,110
Collection Fee: ' -+ 314,000
Tipping Fee: ' 88,010
Oters: : 100

2.Expenditure : . 521,80
Persomnel Ex.: 384,384

Administration: : 84,084
Cleansing Service: 210,300
KHIS-DS: o 790,000
Fuel & Lubricant for Vehicle:l 100,200
Maintenance for Vehicle: , 28,230 .

Utility for Inspection Building:
Others (Administrative Expenditure etc.): 8,990

3.Balance -119,6%4
Total Revinew: : 402,110
Total Expenditure. - : - 521,804
Tipping Fee: (21.9% 80 ==
. ‘Af >
Revenue
‘:\W 4 Coltection Fee: (.?8,1'4)
mainte..Qthers, (L&
' ot I =T
Fuel .(19-2“3.@ figien m‘\i
gl
Expenditure T ) 3 i
. I !
= = Personrel Ex.i (73.8%)
as———=—

Fig. N.5-2 Monthly Report on Revenue and Expenditure

N-- 282



SITOTYSA UOIID9(10D FOo uolzeliaaida(g 15-4

Iazoping JI0F [®B1Uayg :g-4

2(°012 IIN}TpUIAXY SAI3RIJSIUTUPY) SIYI0 L3

Fuipiing uorioadsul Jof Ayi{tin g

1213\ J03 SDUBUDIUIEH 1g-1

®101YysA J10F jued1Iqn] B [3n4 r-d

(dwWi] JI3A0) SO-BIWY J0F 2injrpusdxy JauUU0SIdg :1-£-H
SA-8IWY JoI 2In3jtpusdxy [2UuUO0SI2g re-g

(dWIL J3Ap) d01AX3S FUISURS() 20F SIN) 1puadxy [LUUO0SIg :1-2-%
901AJ95 Juisuesy) JOI oIngipusadxy IsUU0SISg |

(WIL JISAQ) UOIIRIFSIUINPY I0F danjipusdxy (auuosiag :1-1-3
c1-d

UOI1®I3SIUIWPY JOF 2Inj Ipuadxy .JoHUOSID

9an3 1puadxy J037 DO

O

sxayip :£-Y¥
S~8IWY 31® 294 Juiddriy :z-H
3D IAIIG UOTITB([[0D J0F 884 UOTI3IIITI0D :I-H

.aaambmm I0F apon

L70 ¢ T 706 ¢ - _ S 7500 31U()
L&"58Y% : A gE°61 : T P93esi] SWR]OA
SETUR mmm,mM@un:. U 1.844°8¢ o wmm;wwmn;mmWﬁ;wmwwmwmww;.
......... e o T L7 TR LR 14 (it 00 S e
9LE°ZE6 _ [0S9°LEG - £96 0BS ' T [B30L
” £99°6E . @93 (esodsiq
9.,5'6g9 880°2% ¢ L UQT3BIISIULIWPY
PE9 .01 008998 626 558 E9E70ES' T [€103-qng
D 62% “09¢E 6-3 | 62¥‘09€ | uorierdaxdsq
000°0¥8 8- 1|0 000‘0¥8 [ejusy
: : 0 : §-%4 | O © 2oueBULIUIBH
055y : L-3]0 Do 9~H | 000°05 y-3 | .0§5'PS BOTIQMT B I°nd
¥80°‘c01 1~1-E°Y1-H | 008°92 T-E-H'E-H | 00G'S¥T T-g-H‘z-" | ¥8E‘GLiC [auuosiad
: : : © . 2anyipuadxd
001 “ E-4] 001 %1 . Z-d | 000 ¥1¢ -4 | 00¢ 8¢E . onu9A9Y
SI2410D Tesodsig :o“uom” o 12101

109yg SISATEUY 380D ZI-¢ N 9%l

N - 233



6) Management of Amount of Collection Waste

. A person in charge' ¢ Mr. Buntong
. His duty
. Contents of Work

Amount of waste hauled to KM 18-DS is wmeasured by weight bridge
installed by JICA. ' '

The measured data is'compiled as a daily record every day.

The daily record is imputed in the computer as a monthly record twice
a week in the DCTC office.

The daily movement according to amount of waste hauled to KM 18-DS and -
hauling ratio by DCTC, private and directly are made a graphs.

Data for amount of waste and number of incoming vehicles is shown in
Table N.5-13 and the daily movement according to amount of waste and
hauling ratio by each sectors are illustrated in Fig. N.5-3 and N.5-4 .
respectively.
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N.5.2 Project Imblementation Body and Schedule

1)

- 2)

Project Implementation Body

Solid waste management 1s currently conducted by DCTC in Vientiane
Municipality which is responsible for collection/ cleansing and
disposal., For the successful project implementation, however the
Urban Services Department should be established. Tn view of the fact
that financial assistance from the State Government is not expected
to  thoroughly support the project implementation, Vientiane
Municibality will provide the necessary funds and will supervise the
implementation of the Project.

Implementation Schedule
A project'implementation plan is proposed. as shown in Fig. N.5-5.
a. Implementation conditions

Implementation conditions for the Phase I Improvement Project are

as follows:

- Design Target Year 1995

~ 8Service Commencement Year : 1995

- Subject Area ¢ entire Vientiane urban area

b. Preparatory period
The following must be conducted in 1993.

- acquisition of investment funds and preparation of repaynent
plan; _

- confirmation of facility construction site;

- preparation of detailed design and specifications for facilities
as well as equipment/material; and

- selection of contractor (tender, evaluation and contract)
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¢. Construction schedule

The Project is mainly divided into equipment prOCUrement work and
facility construction work, of which periods are proposed as
follows:

- equipment/material procurement : 8 months after complétion of
contract

- mainténance shop construction : 12 mbnths after commencement of
the construction

~ disposal site construction '+ 12 months after commencement of
the construction
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N.5.3 Tinancial Plan

1)

2)

The financial plan for the project implementation is described below
based on the financial evaluation results.

Required Fund/Capital

The investment cost and annual expenditure have been estimated based
upon the project cost described in section 11.3 making the additional

assumptions:

a. The costs for engineering services and contingencies, which were
not included in the financial analysis, shall be included in the
financial plan.

b. The investment and operation costs are estimated to increase at
the rate of 3.0% per year, while a 5% annual increase in labour
cost is assumed. The increase after 2000, however, will not be
taken into considerationfas the charging system will be revised
and improved by then.

c¢. Nominal interest rates ranging from €% for long term Jloans and
11.5% for short term loans will be adopted. The interest rate for
deposits will be 9.5%.

Financial Resources

The capital required for the implementation of the project will be
appropriated from the.VM budget, internal fund reserved by profit and
depreciation, and foreign aids. Long term foreign loan is not
considered in this Feasibility Study Period due to the insufficient
foreign currency holdings and the urgency for the improvement of SWHM.
Long term foreign loans will be taken into consideration, however,
through the formulation of a cash flow after the construction of the
final disposal site in 1997. The loan condition is assumed to be 20
yvears repayment with 3 years grace period. Furthermore, the repayment
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of long term loan and its interest is assumed to be subsidized by VM

budget.

The appropriation of financial sources is as follows:

Table N.5-14 Financial Resources for lnvestment

(unit million Kips)
year 1994 1995 1994 Total
Project Budget of VM - 81 83 164
Internal Fund Reserves - 81 83 164
Grant 2,45 0 0 2,451
Total 2, 451 162 166 2,178

If foreign alds are difficilt to acquire, foreign loans shall be

considered. However, the

repayment terms to be adopted shall be

similar to the mean external public borrowing in 1989, that is, a 40

years repayment term with a 20 years grace

interest rate.

The source of SWM operation cost

the ordinary budget of VM.’

period,

and a 0.8%

will be the collection fees and

The appropriation of finances from the 2 sources ié shown in Table
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Table_N.S—lE Composition of Revenue

{unit : million Kips)
- T year | 1995 1896 1997 Total
“Fee Collection
Basic Fsae 241 311 380 932,
Extra Fee 65 85 106 256
Special Fee 14 14 15 43
Tipping Fee 2 2 2 6
Sub-Total 322 412 503 1,237
.¥M Current Budget 129 133 1317 399
Total 451 545 640 1,636

The fee tariff will be reviewed and increased in 1998. At the sanme

time, it is necessary to
for the municipality or
because 1t seems to be
service ratio from 50%

examine the introduction of a new tax sysien

the increase of the present land tax ratio,

ver§ difflcult to
_hy 1995 to 100% by 2000 with the proposed

increase the

collection fee system due to the existence of poor households.
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3) Expenditures and Revenues

The cash flow for -2000 -is made based on the above-mentioned
assumption and shown in Table N.5-17. The cross-subsidy, however, is
not taken into consideration.

The table clearly shows that the balance will be in black figures in
1997 and then in red in 1998 due to the interest rates of fofeign
loans made for the construction of a full scale final disposal site
(level 3} in 1997. By 2000, however, the balance will he in black
again.

A total debt of 2,412 million kips will be accumulated in 2000. Since
the internal fund reserve in 2000 will be 2,069 million kips, self-
finance can be established completely in 2005, if VM covers half of
the new investment.

The allocation of VM budget is as follows:

Table N.5-16 Allocation of ¥YM Budget For SEM (in-case of Grant)
{unit : million Kips)

year 1995 1996 1997 1998 1998 2000 Total
|

for investment¥ . 81 83 115 126 307 0 712
for public burden 128 . 133 137 143 158 164 864
for repayment of loan ' 151 151
for interest of loan 154 154 154 462
Total (A) 210 210 252 423 619 469 2,189
YM budget (B)*Z 5, 550 6,003 6,492 7.021 7,592 8,211
A/B x 100 (%) 3.8 3.6 3.8 6.0 8.2 5.7
Note:

¥1 : The investment for the purchase of colleclion vehicles is assumed
to be subsidized by half from VM budget.

¥2 : VM budget is assumed to increase in accordance with the increase
ratio of the GRDP plus inflation ratio of 3%.
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Table N.5-17 Balance Sheet and Cash Flow

Balance Sheet
Unit : million Kips

Year : 1994 1995 19986 1997 1998 1999 2000
Revenue .
Fee collection
Basic fee 241 311 380 539 623 706
Extra fee 65 85 106 126 146 167
Special fee 14 14 15 25 26 27
Tipping fee 2 2 2 3 , 3 3
Budget from VM 129 133 137 143 158 164
Others . - 0 13 33 56 94 126
Sub total (A) 0 451 558 6§72 893 1050 1193
Expense
Personnel :
Expenditure 43 b6 69 96 114 135
Maintenence 37 45 53 61 68 T8
Fuel & Others 152 169 187 205 223 241
Depreciation 305 325 347 489 522 557
Interest 0 O 0 154 154 154
Sub total(B) 0 536 596 656 1006 1082 1164
Balance 4] -86 = -38 16 -113 -32 29 |
Cash Flow
Unit : million Kips
Year 1994 1995 . 19986 1997 1998 1999 2000
| Balance ) 4] -86 ~-38 18 -113 -32 29
Depreciation 0 305 . 325 347 489 522 557
Sub total(C} : 4] 219 287 363 376 489 586
Money Demand
Investment 2451 161 1686 2792 252 615 4]
Loan
Long Term 0 0 0 0 0 0 151
Short Term 0 ¢ 0 0 0 0. 0
Sub total 2451 161 166 2792 252 615 151

Money Supply
~Budget from VM

for Investment 0 81 83 115 126 307 0
for Debt serv. 0 0 0 0 154 154 304
from Int.Fund 0 81 83 115 126 307 0
Foreign Aids 2451 0 0 0 0 - 0 0
Long Term [Loan 0 0 0 2563 0 0 0
Short Loan 0 0 0 0 0o 0 0
Sub total 2451 161 166 2792 406 769 304
Surplus of 0 138 204 248 404 336 740
Money
Fund Reserves 0 138 342 590 994 1330 2089
Total of Debt 0 0 0 2563 25863 2563 2412

Note : Debt serv. includes repayment and interest for the long
term loan for full scale disposal site(level 3)
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N.5.4 FEstablishment of a Monitoring System

1)

2)

Necessity for the Establishment of a Monitoring System

Once the Municipality decides to commit itself to - achieving  Basic
Plan targets, it will be important to establish a system within the
Municipality to monitor closely the progress of improvements. Data
will be obtained through such monitoring for setf-evaluation of the
Munjcipality’'s performance, without which the Muniéipality will be

unable to assess progress.

Personnel Responsible for Monitoring
In the Research & Development Section of the new department, i.e. USD
to be responsible for SWM, the following personnel should be involved

in monitoring operations.

Table N.5-18 Personnel to be Involved in Monitoring Operations

Action Required Personnel Responsible
Identification of useful indicators Technician
Data-collection & compilation Technician
Data-analysis; Evaluation of Manager

performance and formulation of
action plans

Review of Basic Plan Targets based Manager, Deputy Director
upon the performance evaluation and Director
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3) Indicators to be Used
a. Selection of indicatofs

Selection of

indicators are related to the Basic

Useful indiecators include the following:

Table N. 5-19

Plan

Principal and Supporling Indicators

Basic Plan Target

Principal Indicators

Supporting Indicators

a. Expénsiun of collection

services

b. Cleansing activity .
through

public cooperation

c. Upgrading of the .
Standard

d. Strepgthen of

Organization

e. Securing financial

resources for SWM

Percentage in terms of
population

Amount of colleciion
waste

Humber of resistances

contracled with DCTC

Percentage in terms of

Bans

Standard of sanilary

landfill

Collection services

efficieney

Coltection fee
Tipping fee

Revenue and expenditure

Pércenlage in terms of
area
Kaste measured by

weight bridge

Ledger for management of

collection fee

Percentage in terms of

aresa

Amount of Scattering
vaste
Number of complaint by

residents

Number of personel in
sD
Unit cost of services

per ton

Ledger for management of

collection fee

+ -Accounting sheet
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The above table shows some useful indicators. There may be other
indicators. It is Important to distinguish principai indicators
from supporting indicators, as shown In the above table. Whether a
particular  indicator should be treated as a principal or
supporting indicator depends on the purpose of the evaluation.

. Definitions of indicators

One of fﬁe most serious problems with respect to perfofmanée—
indicators arises when conéidering ways Lo measure performance,
j.e. the definition of indicators. For _example, the unit-
collection-cost differs greatly depending on whether or not teo
inciude certain indirect costs such as administratiom-costs,
assumed office-rent, cost of stand-by vehicles and insurance
premium paid, etc.

In view of the above, it is important for the Municipality to
establish the precise definitions of .indicators, and |use
indicators of the same definitions over a long period. This will
enable the DMunicipality to compare past performance with the
present using the same criteria. .

It will be also very useful for Lao P.D.R. to develop definitions
of indicaters to be used by all Local Governments. The development
of such definitions will enable inter-municipal comparisons on the
basis of similar criteria.

N = 248









	APPENDIX N FEASIBILITY STUDY OF THE FIRST PRIORITY PROJECT
	N.2 Institutional Plan
	N.2.4 Public Education

	N.3 Estimation of Project Cost
	N.3.1 Investment Cost
	N.3.2 Operation Cost
	N.3.3 Project Cost

	N.4 Project Evaluation
	N.4.1 Technical Evaluation
	N.4.2 Environmental Evaluation
	N.4.3 Social Evaluation
	N.4.4 Economic and Financial Evaluation

	N.5 Implementation Plan
	N.5.1 Operation Manual for SWM
	N.5.2 Project Implementation Body and Schedule
	N.5.3 Financial Plan
	N.5.4 Establishment of Monitoring System


	Cover

