. outline of facilitles

The outlines of facilifies which are in need of a preliminary
design. at this stage are as follows:

site preparation works

~ aCcess

- enclosing structures -

- environmental prevéntion measures

- leachate collection and treatment

- drainége and groundwater protection
- gas removal _

- administratioh and inspection

- basgic utilities

‘The development plan for each candidate site was made and is shown
“in Fig., 7.2-2. As shown in the figures, an area for the following
facilities is required.

. buffer zone 

. bund and others

. regulation and retention pond
. landfill area
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7.2.3 Outline of Facilityiand Equipmert -

1) Collection and Haulage, Road Sweeplng, Drain Clean51ng and Grass

2)

Cutting Systcms

Outline of equipment for collection and'haﬁlage road Swééping,'draiﬁ
cleansing’ and ‘grass cuttlng systems in 2000 is summarized in Table
7.2-3. ThlS system 1s applled to three 'alternatlves for comparlson
and the operation and maintenance cost of the equipment for each
alternative s calculated in cons1deration of the dlstdnce of each”
collection and haulage route of the alternatlve

Outline of Each Disposal Sites

Based on the preliminary design, the outline of each dispdsal site is
summarized and tabulated in Table 7.2-4.
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Table 7.2-4 Outling of Each Disposal Site
Name of Disposal Site
ITEHS Unit Remarks:
' KM 18-DS | DCDS NCD3 '
1. Civil & Mechanical Work )
‘Clearing ha 206 | 18.0| 19.0
Buffer Zone m, 949 110 710
Bund (Inland) o 2,850 1,780 | 1,780
Prainage n 3, 180 2.140 | 2. 140
Approach R_dad (New) a AU 50 50 | W=4m Asphaii Pavement '
Access Road (Pavemeﬁt Only) n - 1, 000 - ¥=bm As'phalt Pavement .
On-site Road g Z, 650 1,780 |.1,780 | ¥=3m Gravel Pavement (t=0.3 m)
¥ater Supply " 7, 000 7,000 [ 7,000 |. '
Leachate Collection Pipe m 500 500 500 ,
Others LS 1 1 1 Gas Removal, Fence, Gate and
. Car ¥ash ete.
Electric Supply LS - 1 1
¥eighbridge & Inspection Building N_o. - 1 1
Bailding (50 nf} H_o. 1 1 1 .
Regulation and Retentiom Pond No. 1 1 1 | With circulation pump
2. Equipment
Bulldozer Xo, 1 1 i
Nydraulie Excavator No. 1 1 1
Dump Truck No. 1 1 1
¥ater Truck No. 1 1 1
3. Dpera.tion & Maintenance
i. Personnel No. 10 1¢ 10
‘Manager Ho. 1 1 i
Engineer No. i i 1
Supervisor No. 1 1 1
Operator No. 2 2 2
Clerk No. 1 1 1
Driver Ho. 2 z 2
¥orker No. 2 2 2
ii. Utility
¥ater 1000m3 1 1 1
Electricity Hwh 5 H 5
Fuel 1006 1 165 165 16§
iii. Cover 1e00m3 | {198) (198) | (198) [ On site
iv. Maintenance '
Bulldozer Ro. 1 i 1
Hydraulic Excavator No, 1 1 i
Dump Truck No. 1 1 1
Water Truck No. i 1 i
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7.2.4 Cost Estimation
1) Conditions for Cost Estimation
The cost of each alternative plan includes the investment cost and
the annual expenses Qf facilities and equipment required to meet the

generated solid waste volume in 2000 based on the 1991 prices.

In principle, a 5% tax will be added to the CIF Vientiane price of
equipment whose import is deemed necessary. '

Contingency costs, including costs for land acquisition and

survey/design, are excluded in the investment cost.

The following shows the average annual gsalary scale in DCTC;

- Manager ' ;276,000 kips/year
- Engineer i 240,000 kips/yeér
- Supervisor 7 216,000 kips/year
- Technician or Operator ; 192,000 kips/year
- Clerk | ;180,000 kips/year
- Driver i 156,000 kips/year

- Worker : 144,000 kips/year

The above annual salaries include various social insurance payments,
‘gpecial benefits and over-time payment. Basic working hours are 7
hours/day with 306 working days/year. Table 7.2-5 shows the unit cost
of utilities and fuels, etc.. Table 7.2-6 shows the unit cost of
equipment. -
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Table 7.2-5 Unit Cost of Utilities and Fuel

- Fuel (light oil x 120%+) : 162 kips/1it.
- Flectricity (for office use, 6,600 V or less) 18 kips/Kwh
- Water for trade use, less than 100,000 i/month) . | 110 kips/m>

Note: Cost of lubricant, which is more expensive than light oil, is
included in the fuel cost.

Table 7.2-6 Unit Cost of Equipment

Equipment Capacity 7 Unit'Pfice

(1,000 kips)
- Dump Truck for Collection 10 m® 28,917
- Detachable Contéiner Trﬂck m3 39,690
- Container n® 3,969
- Water Truck nd _ 36,8565
- Small Dump Truck _ 2 ton ‘ - 14;742
- Wheel Loader | | 80 PS 53,015
- Bulldozer o 160 PS 130,977
- Hydraulic Excavator | 80 PS '88,565
|~ Dump Truck for Landfiil _ 8 ton o 38,556

_As for the annual maintenancercosts of faéility and equipment, heavy
machinery/vehicle and Building service equipment/building istructure
covers 4% of the purchase cost and 1% of the construction cost
respectively.

By employing the straight line depreciation method, the anpual

depreciation cost was calculated based on the life and residual value
of the equipment given in Table 7.2-7.
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2)

Table 7.2-7 Life and Residual Value of Equipment

Duration Salvage Value
- Container Grass Cutter '
and Maintenance Equipment 5 years 0%
- Vehicle & Heavy Equipment 7 years 10 %
- Machinery 18 years %
- Building and Civil Works 30 years %

Table 7.2-8 shows the details of manpower and equipment requirements,
as well as waste amount to be treated. '

Estimated Cost

The initial investument cost for all facilities and equipment to"bé
introduced by 2000, and annual expenses for dealing with the volume
of estimated solid waste in 2000, were estimated for each alternative
baséd on the cost estimate conditions given in 1), Estimated results
are given in Table 7.2-9 and 7.2-10.
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Table 7.2-8

Details of Alternatives in 2000

Alt, 1 ALt Alt. Existing
Collection
Amount of Waste (t/d) 116 116 116 15
Distance (km/day) 3944 2908 3844 196
Manpower (Nos.) '
Manager 1 1 1 0
Engineer 1 1 i 0
Supervisor 3 3 3 0
Driver 34 34 34 5
Worker 130 130 130 21
Vehicle (Nos.) - 38 38 38 2
Cleansing Work
Length of Road (km) 15 15 15 15
Manpower {Nos.)
Manager 1 1 1 0
Supervisor 3 3 3 1
Driver § 5 5 0
Operator 1 1 1 0
Worker 41 41 41 20
Operation & Mainténance
Manpower {Nos.)
Manager 1 1 1 0
Engineer 1 1 1 0
Supervisor 1 1 i 0
Mechanic 11 11 11 0
Clerk 4 4 ' t
Administration
Manpower (Nos.) .
Manager 3 -3 3 1
Clerk 11 11 11 5
Collection for Fee 30 30 30 0
Disposal Site _ _
Amount of Waste (t/4) 139 139 139 18
Manpower {Nos.)
Manager 1 1 1 0
Engineer 1 1 i 0
Supervisor 1 1 i 0
Operator 2 2 2 2
Clerk 1 i i 0
Priver 2 2 2 0
Worker 2 2 2 1
Heavy Equipment &
Vehicles (Nos.) 4 4 4 0

T - 40




Table 7.2-9

Investment Cost

(Unit: million Kips)

Alt. 1 Alt, 2 . Alt. 3

1} Construction

(1) Maintenance Shop 157.5 157.5 157.%

(2) Disposal Site 1,188.1 1,465. 4 1,196.6

Sub-Total 1. 345. 6 1,622. 9 1.354.1
2} Purchase of Vehicles &

Equipment

.(1) Collection 1,290.0 1,290.0 1,2690.0

(2) Cleansing Work 176. 1 176.7 CO176. 7

(3) Maintenance Shop 11.3 11.3 11.3

(4) Disposal Site 295.0 295.0 285.0

Sub-Total 1,113.0 1,713.0 1,773.0

~ Total 3,118.86 3,395.9 3,127.1

¥ Purchase cost of vehicles and equipment is counted only one

tern {5 or 7 years) and planning ternm (1995-2000).
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Table 7.2-10 Annual Expenses in 2000

(Unit: million Kips)

Alt. 1 Alt. Aly. 8
Collection :
Depreciation 177.2 177, 2 77,2
Personnel Cost 25.2 25,2 25.2
Maintenance 45.2 45.2 15.2
Fuel & etc. 103.4 16.3 103. 4
Sub-Total 351.0 323.9 351.0
Cleansing Work
Depreciation 3.5 31. 8 31,5
Personnel Cost 1.8 1.8 7.8
Maintenance 1.1 7.1 1
Fuel & etec. 64.8 64.8 64.8
Sub-Total 111.2 111. 2 ~111.2
Final Disposal
Depreciation 230.3 272. 1 227.3
Personnel Cost 1.9 1.9 1.9
Maintenance 1i.2 i1.2 11.2
Fuel & etc. 26.9 26.9 26.9
Sub-Total 270.3 312.1 .. 267.3
Management & Administration
Personnel Cost 10.3 10.3 14.3
Fuel & ete, 1. 1.4 1.
Sub-Total 11.7 11.7. 1.1
Maintenance :
Depreciation 7.5 1.5 T.5
Personnel Cost 3.6 3.6 3.6
Sub-Total 11.1 11.1 11.1
Total Cost 755.3 770.0 752.3
Depreciation 446.5 488.3 443.5
Personnel Cost 48.8 48.38 48.8
Maintenance 63. % 63.5 63.5
Fiel & etc. 196.5 169. 4 196.5

¥% Personnel cost does not include that for night soil service and dead body

treatment.
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7.8 Evaluation

7.3.1 Methodology

1)

2)

Plannihg Objectives

The procedure adopted for evaluating the proposed alternatives is
shown in Fig. 7.3-1. It consists of the following three steps:

- formulation of alternative plans which meet the prescribed objec-
tives;

- evaluation of individual alternatives based on four evaluation
criteria; and

- synthesis of individual evaluation results.

The'objective of the Basic Plan is the improvement of the envirdnment
and standard of living. This can be achieved through the following.

- improvement of collection and cleansing services; and
~ improvement of environmental amenities.

Lvaluation Criteria

The four evaluation criteria used for highlighting the distinguished

features of the alternatives are:

technical desirability;
- economic/financial viability;
transactional facilitation requirements; and

!

environmental acceptability.
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Technical Economic/
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l
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Modification of
Selected Alternatives

Yes
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Fig. 7.3-1 Procedure for fvaluating Alternatives
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7.3.2

1}

The alternatives identified are ranked quantitatively - and
qualitatively based on the above-mentioned evaluation criteria. The
methodology used for environmental evaluation, individual rankings

{for four criteria above) and obtaining the overall ranking 1is a

simplified version of the multiple criteria evaluation method called
"Electre". Without assigning any subjective weight, the predominant
characteristics of certain alternatives over others became apparent.
Technical Evaluatioh

Evaluation Factors

The technical evaluation of each alternative plan was conducted on
the basis of the following four factors, and the plans . were ranked
accordingly as shown in Table 7.3-1.

a. Working conditions

~ safety and hygiene: and
- equal work load and work suitability.

b. Operation and maintenance

- reliability and maintainability of facility: and
- preparedness for emergency.

c¢. Construction

- physical landfill site condition; and
- equipment availability and technical know-how.

d¢. Indirect advantages

- prospect of future technical development; and
- contribution to fostering or upgrading engineers.
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. 2) Evaluation
a. Working conditions -

Workers involved -in &solid - waste management are “engaged .in
different- types’ of work determined by “such 'brbceSSés as
‘collection, ‘transportation. and final disposal, and these works
differ from those of cleansing workers. The following four types
of work in particular require improved working conditions to
ensure both safety and hygiene.

- loading of solid waste into collection vehicles;
= landfill work at disposal sites; N
- road sweeping and drain cleansing: and

- grass cutting along roadsides and parks.

Since the same technical systems will be applied  to  the
discharge/storage, collection/haulage and road sweeping/drain
clcansing/grass cutting, there is no specific difference between
the three alternatives. Although the site conditions are different,
there is also no specific difference in terms of final disposal,

because the same landfill methed (level 3 sanitary landfili)’ will

be applied.

b. Operation and maintenance
Similar to the reason described above, there “is no ‘clear
difference among the threc slternatives except for Alternative 2.
Since the DCDS is in close proximity to an elementary school,
special care will be required to guarantee the ‘safety of the
pupils of the school.

¢. Construction

Similar to the reason déscribed in a. Working conditions, there is
no clear difference among the alternatives.
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d. Indirect advantage

Similar to the reason described in a. Working conditions, the same
indirect advantages will be expected from the alternatives.

Table 7.3-1  Technical Evaluation

Alternatives
Criteria

1 2 3

(1) Working Conditions. i A A
{2) Operation and Maintenance A B A
{3) Construction A A A
{4) Indirect Advantages. A A A
Overall Assessment 7 A . B A

A: Good
B: Fair

C: Poor
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7.3.3 Economic and Financial Evaluation
1) Economic Evaluation

Table 7.3-2 shows the costs of construction, purchase of vehicles and
annual expenditures, excluding depreciation as well as direct
benefits expected from the re-use of land after disposal of solid
waste.

The costs shown in the table were estimated based on the following
assumptions: '

a. Import duties, turnover tax and other related taxes were excluded

to calculate economic costs.

b. With regard to personnel cost, some adjustment'of "wage ({shadow
price) was made considering the potential unemployment of
un-skilled workers such as collection workers and fee collectors.

c. With regard to vehicle procurement, the number of vehicles
procured in 1994 is counted as the 1995 equivalent nﬁmber, and
shortage for the next year will be fulfilled every year. With
regard to disposal site, the disposal facility to be constructed
in 1994 is at level 2. This will be improved to level 3 in 1997.
The maintenance shop is assumed to be constructed in the ‘proposed
Tigure in 19%4.

d. The annual expenditure includes personnel costs, maintenance
costs, fuel cost and others. That of ecach year is calculated in
preportion to the treatment volume of collection waste and
disposed waste.

Given the above assumptions, the total project cost is the least

for Alternative 1 whenever a discount rate of 0%, 5% and 10% are
adopted.
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Table 17.3-2

Economic Evaluation

{Unit: million ¥ips)
Alt, 1 Alt. Alt. 3
Eeonomic Price if 1991
Investment Cost 2,955, 17 3,219, 2,963.8
Construction Cost 1,286, 1 1, 549. 1,294, 2
Purchasing Cost 1,669.6 1, 669. 1,669.86
Annual ‘Bxpenditure in 2000
{exciuding deprecfation) 211. 2 188. 211.2
Land Value after'Disposal 2.9 0. 0.5
Discount 0%
Total Project Cost 3,156, 6 4,071, 3,917.2
Total Benefit 2.9 0. 0.5
Net Cost 3,783,171 4, 073. 3,916.7
Rank i 3 2
Discount 5%
Total Project Cost 3,4173.8 3,714, 3.613.2
Total Benefit 2. 0. 0.3
Net Cost 3, 47111 3,774, 3,612.9
Rank 1 3 2
Discount 10%
Total Project Cost 3,251.3 3,537 3,373.2
Total Benefit 1.5 0. 0.2
Net Cost 3,249.8 3, 536. 3,373%.0
Rank 1 3 2
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2)

3)

Financial Evaluation

Table 7.3-3 shows the cost comparison of the altérnatives based on
the 1991 market prices. Alternative 1 requires the least iﬁéeétment.'
This is explained by the alternatives settled based on the conditions
of the disposal site.

In terms of annual expenditure in 2000, with the exclusion of the
depreciation cost, Alternative 2 shows the least because its
transportation cost for <collection vehicle  is least_ “in the

alternatives.

If the depreciation cost.is incliuded, Alternative 3 shows the lowest

_amount. However, the difference between Alternative 1 and Alternative

3 is not so big.
Combined Evaluation

the  combined evaluation with'respect to economic rand financial
aspects indicates that Alternative 1 is the most preferable as shown

" in Table 7.3-4.
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Table 7.3-3 Financial Evaluation

(Unit: million Kips)
Alt. Alt. 2 Alt. 3
Investment Cost 3,118, g, 395.9 3,127.1
Rank 1 3 2
Annual Expenses.

{excluding depreciation) 308. 281.17 304.8
Rank 2 1 2
Annual Expenées

(including depreciation) (C) 7155, 770.7 752, 3
Rank 2 3 1
Revenue (R) %% - 2. ¢ 0.5 0.5
Surplus (C-R) 162, 769. 5 751.8
Rank 2 3 1
Net Cost in case of Increment

Personnel Cost

{5% per annum.) 783. (800. 2 782.3
Rank 2 3 1

#* Revenue from sale of land after the completion of landfill operation under the
assumption that the land priée is as same as that of surrounding area.

Table 7.3-4 Combined Economic and Financial Evaluation

Alt.

ALt Alt. 3
Economic Evaluation A C B
Financial Evaluation B C A
Combined Evaluation A C B
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7.3.4 Evaluation of Transactional Facilitation
1) EValuation Factor

The distinguished . features of the three alternatives are
characterized in terms of the following planning considerations:

- location of disposal sifes; and
~ collection and hauling distances.

While these alternatives may have a diverse social impact on the
public, estimating the extent of such impact will not be easy due to
difficulties in obtaining pertinent data at this stage of the study.
Efforts are made, therefore, to examine transactiomal facilitation
necessary for -resolving the fdllowing sensitive and/or demanding
issues associated with the planning considerations cited above.

a. Possibility of land acquisition;
- land use restrictions
- land ownership
~ necessity of compensation
b. Possibility of acquiring neighborheood consensus;
- necessity of neighborhood consensus
- necessity for "out of sight" measures
- relative difficulty
c. Compatibility with regional development plans
- competitive development plan

- conformity with the land use plan
- direction of urbanization towards sites
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2) Evaluation

The estimation of the order and magnitude of difficulties to overcome
in (or of efforts needed for) facilitating these transactions depends
largely on the degree of political as well as administrative
interaction. For the current analysis, however, the ranking of the
alternatives is based simply on the number of criteria with a X-mark
undér each alternative or column heading of the matrix as shown in
Table 7.3-5.

a. Possibility of land acquisition

It is identified in the field survey that the acquisition of DCDS
and NCDS might be difficult while that of KM 18-DS is noft. The
reasons are as follows:

i. Both lands are presently national reserved forests, while KM
18-D8 is the Municipal land for final disposal.

ii. As for the DCDS, the Office of the Cabinet Council, the owner
of the land, has already approved the Green Peace Lanxang
Plan for the promotion of tourism.

iif. The ongoing foreset reservation project aided by the Swedish
Government, which is in close proximity to the WNCDS would

make the change in land use difficult.
b. Possibility of acquiring neighborhood consensus;

There seems to be no difficulty in getting a neigbborhood
consensus on three sites, because they are less populated areas
and "out of sight" measures such as the construction of a buffer
zone could be easily achieved. It is, however, necessary to pave
the present acéess road leading to the DCDS to get a neighborhood

consensus for Alternative 2.
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Table 7.3-5 Transactional Evaluation

Alternatives
' 1 2 3
Criteria
(1) Possibility of Land Acquisition X X
- Land use restrictions Nil National National
Reserved Reserved
Forest Forest
- Land ownership Vientiane O0ffice of Ministry of
Municipa- Cabinet = Agriculture
lity Counceil & Forestry
- Necessity of Compensation : Nil Much Little
(2) Possibility of Acquiring Neighbourhood Consensus
~ Necessity of neighbourhood consensus : A little A little A little
- Necessity for “out of sight” measures Necessary Necessary Necessary
- Relative difficulty . Easy Basy Easy
(3) Compatibility with Regional Development Plans X
- Competitive development plan ’ Nil - Greén:Peace Nil
. Lanxang Plan
- Comformity with the land use plan "~ Good Poor Fair
- Direction of urbanization towards sites. Less Fair Less
Overall Assessment A . C B

Note: "X" indicates that there might be measurable diffic@lties in transactional

facilitation.
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c. Compatibitity with regional development plans
As for the KM 18-DS and the NCDS, a competitive development plan’
is not evident and the use of the lands as final disposal sites
‘seems to be in agreement with the regional development plan unlike
the DCDPS in which the implementation of the Green Peace Lanxang
plan has been approved upon by the O0ffice of the Cabinet_Council.

7.3.5 Environmental Evaluation
1) Evaluation Factor

Since the three alternatives may have a diverse environmental impact

on the surrounding area, estimating the extent of such impact will

not be easy. This is due to difficulties in obtaining pertinent data

at this stage of the study. Efforts are made, therefore, to examine

environmental acceptability regarding the following sensitive and/or

demanding issues associated with the planning considerations.

a. Possibility of drinking water contamination

b. Impact of surface water contamination

" ¢. Impact of flooding

d. Impact of groundwater contamination

"g. Distance from airport and other public facilities

f. Distance from densely populated area

g. Possibility of dust, noise and odor hazards

h. Compatibility with land use of adjacent areas

i. Slope Stability
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2)

j. Impact on inshore or river fishery.

k. Impact on terrestrial vegetation and wildlife
1. Impéct on aquatic/marine flora and fauna

I, Imﬁééf on naturhl iandséape

n. Impact on historic places or structures

0. Impact on religious places or structures
Evaluation

For the current analysis, the ranking of the alternatives -is based
simply on the number of criteria with a x-mark under each alternative
as shown in Table 7.3-6. The reasons of the evaluation are described
as follows,

a. Although most of the subsoils of the three candidate sites are
clayey silt or clayey soil and their permeabilities range from
107° cm/sec, to 1076 cm/sec., impact on groundwater pollution will
be fair. It is not recommended to use groundwater for drinking if
the site would be used as a disposal site. It 1is, therefore,

necessary to provide potable water to the surrounding area.

b. As for the DCDS, a primary school is located within 100 meters
from the site. It seems to be rather inadequate to have a disposal
site near the primary school.

¢. The DCDS and NCDS are presently used as natural forest reserved

areas. 1t is, therefore, concluded that impact on natural
landscape is fair.
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Table 7.3-6 Environmental Evaluation

Eleuation Items

ﬂ]ternafive 1

Alternative

Alternative 3

a. Possibility of drinking water
pollution Fair X Fair Fair X
b. Impact by surface water pollution Low Low Low
¢, lmpact of flooding Nil Nil Nil
d. lImpact by groundwater pollution Fair X Fair Fair X
¢. Distance from airport and other Rather
public facilities _ _ Adequate Inadequate Adequate
f. Distance from densely populated
area Adequate Adequate Adequate
g. Possibility of dust, noise and
odour hazards Low Low Low
h. Compatibility with land use of
adjacent area Good Good Good
i. Land stability Good © Good Good
j. Impact on inshore or river '
fishery _ Nil Nil Nil
k. Impact on terrestirial vegetation
and wildlife Nil Nil Nil
1. Impact on Aquatie/Marine flora '
and fauna Nil Nil Nil
m. Impact on natural landscape Nil- Fair Fair X
r. Impact on historic places or
structures _ _ Nil Nil Nil
o. Impact on religious places or
structures Nil Nil Nil
Overall Bvaluation A C B

Note: The

following ranking is used in the Table.

For ltems a, b, ¢, d, g 3. k 1, m n & o; Very high, High, Fair. Low and Nil.
For Items h & i; Good, Fair and Poor.
For Items ¢ & f; Adequate and Inadequate.

"x" indicates that there might be measurable problems in environmental

acceptability.
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Based on the evaluation results, the alternatives have been ranked as
follows: ' '

a. First Rank: Alternative 1
b. Second'Rénk: AMlternative 3

c. Third Rank: Alternative 2

7.3.6 Selection of an Optimum Alternative

The summary of the evaluation results based on each of -the four
evaluation criteria are presented in a matrix form in Table 7.3-7.

Table 7.3-7 Overall Evaluation

Alternative Alternative Alternative
1 2 3
Technical Aspect A B A
Economic Aspect "A C B
Transactional Aspect A C B
Envirommental Aspect A C B
Overall Ranking 1 _ 3 . 2

The matrix implies the following overall ranking of alternatives.

i. Alternative 2 is dominated by Alternative 1, and 3 regardless of
any set of weights to be associated with the evaluation criteria.
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ii. Alternative 3 is dominated by Alternative 1, regardless of any set
of weights to be associated with the evaluation criteria except for
the technical aspect.

iii. Alternative 1 is not dominated by any other alternative. Therefore,
it may be considered to be the best alternative.

In view of the foregoing evaluation results, the solid waste management

system to be established in the Vientiane urban area by 2000 should be
Alternative Plan 1.
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CIAPTER 8 OUTLINE OF THE BASIC PLAN

8.1 Technical Systen

The . proposed technical system for the Basic Plan is summarized and
tabulated in Table 8.1-1.

The outline of each-sysﬁem is tabulated in their Tables respectively:

‘a. Discharge aﬁd'storége i Table 8.1-2
b. Collection and haulage ‘ ; Table 8.1-3
¢. Road sweeping, drain cleansing and grass cutting ; Table 8.1-4
d. Final disposal : ; Table 8.1-5
e. Maintenance shop. _ ' ; Table 8.1-6



Table 8, 1-1 Outline of Technical System in 2000

Technical Sub-Sysiems Contents and Proposed Systems

1. Discharge and Storage

a. Amount of Generation 186.1 ton/day
b. Amount of Discharge 155.0 ton/day # _
c. Type of Refuse Bins Bamboo baskets for the residential and commercial

area, and communal containers for the institutions.
2. Collection and Haulage

a. Amount of Collection 148.2 ton/day % #%

b. Collection Service Ratio 100% for whole Vientiane urban area

¢. Collection Frequency - Once a week for residential and commercial area, and
everyday for the institutional waste in principle.

d. Collection System Curb eollection and bell collection for the

residential and commercial area, and station
collection for the imstitutions.

e. Eaquipment Dump trucks for the residential and commercial area,
and detachable container trucks for the institutional
waste.

3. Road Sweeping, Drain Cleansing
and Grass Cutting : . :
a. Service Area Road Sweeping: 15 km of road same as the present road

length for sweeping o .

Drain Cleansing; The drains of the 15 km and any

drains requested by the residents
Grass Cutting; 15 km of road same as the present
b. Main Equipment ' Road Sweeping: Detachable container trucks and
containers, and water trucks

Prain Cieansing: Small dump trucks and a wheel loader

Grass Cutting; Grass cutters

4. Processing and Recycling

a. Processing No specific facility
b. Recyeling Amount 31. 7 ton/day
c¢. Recycling Facility No specific facility
5. Final Disposal
a. Disposal Amount 152. 9 ton/day *%
b. Final Disposal Site KM 18-DS
¢. Area Available land area:; more than 60 ha
Landfill area; 12.4 ha
d. Final Disposal Method Sanitary landfill level 3 _ _
e. Equipment 4 bulldozer, a hydraulic excavater, a dump truck and

a water truck
6. Operation & Maintenance of

Equipment
a. Vehicle Depot KM 7 Vehicle Depot
b. Maintenance Preventive maintenance & light repair; KM 7
maintenance shop
Heavy repair; Outside order
Notes;

% The diffrence of waste amount(6.8ton/day) between discharge amount and collection
amount is derived from self-disposal amount (5. 2ton/day} and direct hauled amount
from one market (1. 6ton/day).

#%¥ The difference of waste amount(4.Tton/day) between collection amount and disposal

amount is derived from direct hauled amount.

8 - 2
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- Table 8.1-5 Outline of Final Disposal System in 2000

:Items

Contents -

Renarks

Proposed Site

Waste to be Disposed
Daily Disposal Amount
Cumelative Disposal Amount

Landfill Method
Available lLand Area

Landfill Area

Pacilities Outline

- Main Facilities

- Environmental Protection
Facilities .

~ Building and Accessories

Equipment

Personnel

KM 18-DS

Domestic waste, commercial _
waste, road sweeping waste and
institutional waste

152.9 ton/day

178, 400 tons

Sanitary landfill level 3
More fhan 60 ha

12.4 ha

Bnclosing structure, drain
system and access

Buffer zone, litter control, gas
removal, "leachate collection,
leachate circulation, and
monitoring facilities

Site office and weighbridge

Bulldozer, hydraulic excavator,
water truck and dump truck

10 persons

From Jan. 1995 to Dec.
2000

From Jan. 1985 to Dec.
2000




Table 8.1-6 Outline of Vehicle Depot and Mainienance Shop at KM 7

[ tems

Contents

Remarks

1. Vehicle Depot

2. Maintenance Shop

a. Facility

b. PFunction

¢. Equipment

3. Personnel

Available Area; 2,500
Location: XM 7 Present Depot

Office, various shops and
inspection pits

Administration and accounting
section

i

Service shop

Tire éhop

Tools and store shop

{

Field storage for disposal sitse

High pressure car washer, battery
quick charger. air compressor,’
electrie welder, gas cutting
equipment, nozzle tester, etc.

18 persons

for general works

for minor repair

" for inspection and repair

of tire

for supply and conirol of
spare parts

for'preventive maintenance
of landfill equipment




8.2

8.2.1

8.2.2

1)

Inétitutional System
Methodelogy

In order to realize the proposed technical system, the improvement
measures of Institutional systems, such as 'organization, financial
system, laws and enforcement, public educétion and staff training,
were studied and a suitable institutional system was planned and
reconmended in this section.

With respect to the institutional system, the following two are the
main objectives of the Basic Plan:

a. Establishment of a specific organization responsible for SWM by
- setting up a new department;

b. Establishment of a stable financial system.
Qrganization
Present Problems

As for the present organization, virtually all aspects need to be
improved. The major problems are identified as follows:

- lack of a specifically responsible organization;

- lack of a planning section;

- poor working conditions;

- unclear  roles of the Vientiane Municipality and the private
companies; |

- lack of regulatory system of private companies; and

- lack of staff training system



2).

.Responsible Organization

In- order to solve the above-mentioned problems, 1t is necessary to
examine the kind .of organization which should be responsible for SWM
in Vientiane. The following are the candidate organizations:

- DCTC, VM;

- DPH, VM; .
- State Sanitary Company;

- Private Companies; and

- Establishment of a new organization in Vientiane Municipality like
the Urban Service Department, VM

As 'a result of the examination and discussions with the relevant
authorities in Lao P.D.R., it is ﬁropOSed that a new department,
Urban Service Department, shall be established in Vientiane
Municlpality as the organization responsible for SWM in Vientiane.

The reasons are described as follows:

i. The main cbjective of the Basic Plan is to extend its collection
services to the whole population of the Vientiane urban area.
The present population covered by the collection services is
only 4.8%. At present DCTC and DPH are both in charge of SWM,
but as it is only one among the many tasks they are responsible
for, SWM is qualitatively and quantitatively defective.

ii. In order to attain the goal of the Basic Plan, the number of
personnel of the organization responsible for S¥M 1in Vientiane
should be increased from 67 in 1991 to 366 in 2000, With 366
staffs, an independent department in Vientiane Municipality
should be established.

jii. The Beneficiary-Pay~Principle was proposed in the Basic Plan.
However, road sweeping, drain cleansing and grass cutting fees
are excluded from their boverage. It is, therefore, necessary
for Vientiane Municipality to subsidize these works for

continuance,



iv.

As for final disposal, sanitary. landfill costs - Including
construction, operation'and'maintenance. could not be covered by
the tipping fees if strict enforcement on illegal dumping is not
established. In order to completely avoid illegal dumping, it is
indispensable mot only to strictly enforce the anti-iittering
law but also to ask publlc cooperation through public education
programs. These tasks, however, could not be done by the'private
sector.

The privatization of the state companies is the basic pollcy of
the - Government of Lao ahd:many state companies were privatiied
recently. However, problems such as lack of capability, poor
financial management, unclear roles, lack of 0&M cost, ete.,
exlist in privatized companies. Since sound SWM 1s indispensable
in maintaining the city and the 1ives of the people, a sound and
self-sustainable solld . waste management system should be
established in the Municipality first. Thus, the privatization
of SWM shall be done after the establishment of a regulatory
system of private companies in the Municipality.

3) Proposed Scheme for Urban Service Department (USD)

a. Ne

Es

cessity of establishment:

tablishment of an independent department’ (herein referred to as

Urban Service Department - USD} responsible for S¥M is recommended
in view of the following:

ii.

Although the present collection service ratio in residential
and commercial areas is-4.8% and 22.3%, respectively, they
should be increased to 100% by 2000. In accordance with the
increase, the number of personnel required for the service
will also increase.

Although the present budget for SWM is extremely low (it

shares only - 0.2% of the entire budget of Vientiane
Municipality), the budget or cost of SWM will increase

§ -~ 10



rapidly due to urbanization and the change in life style. In
other developing countries, the cost of SWM falls under the
major expenditures of local governments.

1ii. The demand for solid waste management service will furthef

increase in the future, both in terms of quantity and
quality. The demand for higher technological standards will
also Increase.

b. Organizational framework

i,

organization scheme

An  organization scheme as shown in Fig. 8.2-1 (Organization
Chart) is propesed for the new Urban Service Department of
Vientiane Municipality. The organizational scheme of the USD
proposed below is to be achieved by the additional hiring' of
personnel and transfering staffs from another department in
Vientiane Municipality.

manpower scheme
The number of personnel required for the proposed departmeﬁt

is shown In Table 8.2-1, according to section and the
position.

c. Features of the organization

The organization proposed has the following features:

~In order to fulfilrthe expansion of the collection service up

to the whole population of the Study area, the new
department  shall recruit about 300 new .employees in
adcordance with the expansion. However, some of the personnel
required can be deployed from the existing departments.

B -11
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i,

The new department will have a unit and seven sections as

 sh0wn in Fig. 8.2-1. Research and Development Unit, Disposal

iii,

Site-_operation and Management Section and Campaign and
Enforcement Section will perform new functions which have not
been performed under the existing Cleansing Section.

The heads of the sections are directly answerable to the
Deputy Director. This is to eliminate unnecessary time-
consuming formalities.

d. Funetion of each section

i

' research.and development unit

- monitoring the performance of cleansing services
- development or research for improvement

Monitoring the performance of the services and measuring
efficiency levels are important steps toward the
_identification of problems and improvement of services.
Monitoring will also enable the Municipality to aSsess
its progress towards the Basic Plan Targets. The person in
charge of this unit should develop performance indicators.

The effectiveness of the cleansing services depends much
on the appropriateness of the equipment used. An engineer
in charge of this unit must be keen in finding appropriate
technology through studying equipment catalogues and
“observing other municipalities in other countries or
making research of his own. Two technicians for the
drafting and documentation work would be necessary.

8- 13
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ii.

iii.

iv.

administration section

Under the proposed scheme,; judging from the personnel size
of the departmént and areas for fee c¢ollection, one
manager, 18 clerks {including two sub-managers, typists
and others) and 34 fee collectors would be sufficient to

the new department.
cleansing services section I

This section will be responsible for the execution of
solid waste coliection and haulage. A crew of a dump truck
will consist of a driver and four workers, while that of a
detachable contalner truck will consist of a driver and an

-assistant. A supervisor will oversee 24 villages. As such,

4 supervisors will be required and three units will be
set up under the control of each supervisor.

cleansing services section II

This section wiil bé fesponSible'for the execution of road

‘sweeping, grass cutting, drain cleansing and clean-up of
‘illegal dumps. The section will have the following three

units, each headed by a supervisor.

-~ Road Sweeping Unit;

- Grass Cutting Unit; and

- Drain Cleansing and Clean-up of Illegal Dumps Unit.
night-soil management section

At . present, the Night-Soil Management Unit of the

Cleansing Section has the following sub-units, and fotally
10 staffs are engaged in the work:

8 - 15



vi.

vii.

- Treaiment of Dead Body SUbfuhit;-
~ Night-Soil Management Sub-unit; and

.~ Watering Flowers Sub-unit.

In the plan proposed, those sub-units will become main
units with similar functions.

disposal site operation and management section
In view of the increasing importance of the sanitary
disposal of waste, a personnel should specialize in site

planning and management,

Ideally speaking, mechanical engineeré or sanitary
engineers with a university degree should be emplcyéd.

‘This could be difficult; however, since no budget is

allocated in- the U:ban Service Departnent for such

personnel. In the present set-up, it would be more

feasible for the Municipality to place a civil engineer

in the Research & Development Section, a mechanical

engineer in Cleansing Services Section I and a sanitary

engineer in this section. This is an acceptable arrangenent
provided . that there is good inter-sectional collaboration

between the three sections. In any case, it is advisable

to have at least one manager or some other technical

personnel in this Section; '

campaign and enforcement section
Campaign and enforcement are necessary if Vientiane
Municipality wishes to expand its collection services, to

stop 1illegal dumpings and littering of waste, and to
improve its SWM.

8~ 18



viii.

This Section will have one manager, one supervisor and
four overseers who will be mobilized for campalign and
enforcemeni. Both manager and supervisor are expected to
come up with the detailed implementation plan for campaign

and enforcement.
Operation & Maintenance of Equipment Section

Operation and maintenance of equipment for collection,

haulage, disposal and cleansing services is the key factor

in ‘a self-sustainable. solid waste management. Therefore,

an Operation and Maintenance Section shall be .established

in the USDP. The Section will be responsible for operation

and maintenance of SWM vehicles and equipment. Consequently
8 mechanics and 4 clerks will be assigned.

. Role of personnel

In order to strengthen solid waste management, the personnels

in

the respective levels. (Departmental head, engineers,

supervisors. etc.) are expected to perform more posltive 7roles

than currently practiced.

Supervisors are expected to concentrate on non-routine matters

such as:

- identification of fundamental problems;

- working out implementation plans for system-improvement and

expansion eof collection area;

- training of operators, drivers and workers;

- data-base management; and

- monitoring the services performance of the Departmental

. workers.,

Managers and engineers are expected to perform the following

duties:

8§ - 17



- MEasﬁrement of productivity and cost-control;

- introduction of sanitary landfilling;

"~ inter-communication to exchange experience and know-how; and
- overall supervision. -

Directors and deputy diréctors are expected to perform the
following responsibilities: :

- disciplinary control to improve work-morale;
- 'sound personnel management;

- provision of training opportunity for staff;
~ inter-departmental communication; and

- overall management.
Municipal administrators are expected to:

- understand the importance of the application of systematic
thinking and planning in solid waste management,

- support ‘service executing departments, and give them certain
authorities’ (controlling power);

- maintain -quick and effective disciplinary 'control, and
strengthen employees’' work-morale; and

- mininize political involvement in the execution of cleansing

services.
2} Tmprovement of the Labour Management

a. Necessity for effective discipiinary control and work-morale
support :

The Municipality's labour management is generally weak and lax in
terms of disciplinary control and work-morale -support. Lax
management is the important factor behind inefficiency of the
Municipality, as compared with private contractors, in terms of
waste coliection.’

8~ 18



It  is important to note that general improvements in facilities.
and technologies alone would not bring about the desired effects
unless the managerial aspect {(labour management) is improved.

Good labour management requires fair and quick - evaluation of
employees job performance and behavior. Results of such evaluation
should - then be expressed in terms of disciplinary actions and
rewvards.

. Solution to the problem

The root of this problem is so deep that it requires -not only the
‘proposed organizational reform but more importantly requires
serious attention of the Municipal administrators. What is also
equally required is the reduction of political interference in the
fiunicipality's administrative and managerial: affairs.

8 - 19



8.2.3 Finance.
1) Targets

As long- as SWH is'indispensable to urban life and aims to keep an
environmental conditlon befitting to a capital city, it is necessary
to find a source for the expenses required. As city services' have a
tendency to -expand easily, beneficlaries must clearly understand
their responsibilities in'paying_for their share of the serviCes.
Further, rational and low-cost waste collection and'disposal 'syétem
should be established. Therefore, it must be made clear that SWi
costs . are to be. financed by .all households -and - enterprises
(regardless of whether they are public or private) who discharge
waste.

The SWM system: in Vientiane Municipélity has the following

characteristics:

a. Collection service  area is very limited and the service is not

punctual.

b. Crude open dumping is adopted at the present disposal site,
causing environmental problens.

¢c. Residents in non-collection areas conduct recycling and 'self—
disposal to maintain sanitary conditions in area.

d. The consciousness and willingness to pay for SWM is very high.
These situations described in a and b will cause the deterioration of
the capital city's environment. On the other hand, the above-

mentioned characteristics of ¢ and 4 indicate & c¢lue of the
resolution of the problems.

8 - 20



2)

Therefore, punctual collection services and sanitary disposal is
urgently necessary for the expansion of the collection area. The cost
to . maintain these activities is estimated as 755 million Kips in
2000. It 1is about thirty times the cost of SiM in 1990. But it is
necessary to self-finance these cost mainly by fee collection.
Therefore, the study basically aims to achieve 100% financial support
from the beneficiaries in 2000.

The following .secondary targets must be established in order to
attain the basic target mentioned above,

a. Formulation of rational and low-cost solid waste collection and

disposal plan.

b. Clear money flow for SWM, especially disclosure and termination of
informal money flow.

¢. ‘Establishment of a fair fee system, which shall include a tariff
schedule commensurate to the services provided and improvement of
fee collection systen.

Composition of Financial Resources

Financiai resource in 2000 should be composed in proportion to the
waste amount collected and disposed by the Beneficiary-Pay-Principle.

a. Households' share
‘The éxpenses incurred in the collection and disposal of waste
discharged from households should be covered by the fees collected
from the residents.

b. Enterprises' share
The éxpenses incurred in the collection and disposal of waste

discharged from shops, factories and hospitals should be covered
by the fees collected from owners of these enterprises.

g - 21



¢.-Public's share

The - expenses incurred Iin the collection'and. disposal of  waste
discharged from public establishments, as well as waste collected
~from roads, rivers. canals and parks; should be _paid' by the
respective5édministrative body. In other wofds; the expeﬁses shall
be apprdpriated from the bﬁdget of: Vientiane Municipality.

In Vientiane Municipality, the public organization often - reduce or
ignore their payment for the cléansing‘services due to-the shortage
'of their budget,'thus becoming an obstacle in the establishment of
financial resources of SWM. The resolution of <this obstacle is
indispensable matter for the establishment of the financial system.

The respective -amount to be shouldered by ecach of the sbove is as
shown in Table 8.2-2,

“If collection service is executed 313'days a year, the cost share per
collected waste volume is calculated as follows:

Collected Cost Share
Share Volume 1,000 Kips
million Kips ton/year ‘ton
a. Share of households 572.8 40,346 14.2
b. Share of canterprises 7.3 12,629 14.2
c. Public's share 115.0 282 422.0

8 - 22



Table 8. 2-2 Estimated Burden in 2000

faste volume to be treated by the USD (ton/day)
To be Collected To be Disposed To be Cleaned

Houscholds 128.9 128.9

Enterprises 8.4 8.4

Public _ 0.9 0.9 0.9

Coliected by

Private Company {19.0) 10.0
Direct Hauled 4.7
Total 138.2 152. 8 ' 0.9
Collection final Disposal Cleansing Total

| Cost Required
(million Kips/Year)

by ‘the Work 351.0 270.3 111. 2 732, 5
Managément Cost# 8.5 0.6 _' 2.6 11.17
Maintenance Shop Costxx 1.9 20 1.2 11. 1
Total _ 367. 4 272.9 115.0 7155.3
Burden {million Kips/Year) Collection Final Disposal Cleansing Total
Households - M2 T 230.1 : : 572.8
Enterprises 22.3 15.0 - 31. %
Public 2.4 1. 6 115.0 119. 0
Private Company 17. 8 17. 8
Direct Hauled : _ S 8.4 _ 8.4
Total 367. 4 272.9 115.0 755. 3

Note; * Management cost is caleulated based on the ratio of personnel expense of each

work category.

*# Maintenance shop cost is calculated based on the ratio of maintenance expense
of equipment and vehicles for each work category.
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3)

According to the results of the CCS, households presently share about
0.5% of their income, Which is 80,000 kips/month/household for SWM,
In 1991, the monthly-cdllecfion fee per houseﬁold is about'400 kips,
indicating a ~cost  share of 3,580 kips per ton (400 “kips/month/
household/(0.62 x 30 days x 6 persons) x 0.001). This figure shows
that fee tariffs should be increased if self-finance is to be
implemented.  The process and feasibility will be examined in the
pilot project.

Fee Collection System

The method of collecting fees may be roughly divided into direct
collection and indirect collection. Direct collection means the
system where the fees for SWM are collected by fee collectors or the
officers in SWM office. The ekisting system in Vientiane Municipality
employs one of the direct collection methods. Indirect colléction
means the collectlon of fees through taxes or other Chargeé'fbr other
public services. '

Since the flow of the fees colliected is unclear and causes. distrust
in &WM, the fee collection system should be examined. The clearness
and effectiveness of the system, therefore, should be examined. From
the principle of Beneficiary-Pay-Principle, a fair system is also
expected.

A suitable system for Vientiane Municipality was propdSed and
examined through the feasibility study and discussion with the
Vientiane Municipality.

(1) Types of Fee by Service

According to the quélity of the services, there are three types
of fees:

a. Basic collection service ; Basic Fee

h. Additional collection service ; Special Fee
c¢. Disposal service ; Tipping Fee
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Basic services are those of collection from collection points,
transfer to disposal site, and disposal. Door-to-deoor service is
more convenient for the -beneficiaries, but is more labour
cintensive than the curb collection, thus requiring additional
fees. On the other hand, private contractors or private companies
‘with vehiecles and-employees who can transfer solid waste to the
disposal site can save the cost involved in fransferring
activities. Therefore, a tipping fee system which covers only the
final disposal cxpense of the waste hauled by each hauler is
recommended. '

Basic fee should cover both the transferring and disposal costs
in minimum. Special fee should cover door-to-door collection
cost, transferring cost and disposal cost. Tipping fee should
cover disposal cost.

Flow of
Solid Waste

Basic Service ’ . |

Transfer and Disposal

Additional L I f
Service door-to door

collection

Disposal Service . L ]

Disposal

Fig. 8.2-2 Principle of Solid Waste Services and Fees
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{2) Fee Collection System

The first improvement step for the fee collection system is the
reduction. of .the portion of money collected by the fee
collectors, to eliminate doubts. .that some part of the money'
colleéted are not received by_the'officers in the Cleansing
Section and to .eliminate the collection of additional fees for
tips. One. of the methods to guarantee a -sound fee collection
system 1is to introduce -the'indirect'collection system. Another
method 1is to expand the offices where customers can pay their
fees without anxiety.

The - second propdsal for the fee collection system ‘is to make a
‘data base of customers to check whether they paid or not and to
facilitate the -sending of bills. This will also stop the fee
collectors from pocketing the fees.
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8.2.4 Laws and Enforcemcnt

1) Laws and Regulations

(1) Aspects on Legal Control

(2)

Some legal control is necessary in the following aspects of solid

waste management.

T o o oo

Waste storage and discharge method to be applied in households
and business establishments.

Waste collection fee and tipping fee

Control of toxic waste

Control of illegal dumping

Control of littering

Laws and Regulations Required

a. Regulations regarding waste storage and discharge

The ‘formulation of regulations on the following stipulating in
detail the methods the residents should abide by was

recommended to the Vientiane Municipality.

i. discharge days (to keep waste in each house until the
collection day);

ii. discharge time;

iii. discharge method and location; and

iv. use of standard bamboo baskets.

The above 1items are closely related to the collection system
the Municipality wishes to employ. Instructions should be
clearly glven to the residents regarding the above through the
distribution of campaign leaflets.
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b. Waste collection fee and tipping fee

This Basic Plan recommends that financial resources for SW in
2000 .shall be established by the Beneficlary-Pay-Principle.
From this view point. it is recommended that the -existing
regulations be revised accordingly.

¢, Control of toxic waste

In accordance with industrialization, control of toxic waste
may be increasingly important 1in the future. Laws = and
regulations regatding toxic waste ‘control should be formulated
in both national and municipal levels.. In the'muniCipal level,
the regulatiohs should include the following:

i. definition of waste type prohibited at municipal disposal
sites; _ ' : '

ii. registration of factories which generate toxic waste;

iii. registration of contractors which transport or dispose
toxic waste; and

iv. Imposition of penalties to offenders of the toxic waste
regulations.

d. Control of illegal dumping
The necessity to control illegal dumping will increase as the
Municipality wishes to impose higher - tipping -fees. It is

recommended that the existing regulation serial No. 633/VMAC
should impose penalties to violators.
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2)

B.2.5

1)

2}

Law Enforcement

The laws of Vientiane Municipality are weakly and poorly enforced.
Whether or not the Municipality can effectively enforce the law
depends ~ entirely on the influence of the Municipality's
Administrators. Their firm determination, therefore. is much desired.
It should be noted that the effective enforcement of the law would
serve the interest of the majority of the citizens.

Public Education
Objective of Public Education

The  objective of public education is to strengthen the citizens'
cooperation with respect to the following aspects.

Proper storage and discharge manner;
Reducing litter in public places;
. Eliminating illegal dumping of waste; and

a0 T o

Resource recycling

Both National and Municipal Governments should be responsible for
educating the public concerning the above.

Public Education by the National Government

There may be two major forms of public education on SWM which can be
given - by the National Governmment: through schools and the other
through the mass-media.

Basic education with respect to cleanliness and health is given in
primary schools in Lao P.D.R.. The provision of ‘waste .education
programs - is, therefore, rccommended for primary or secondary school
levels. This waste education program should include the following:
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Waste and public health;

Necessity of proper discharge and storage:
Importance of keéping public places clean;

.- Waste flow from generation: to final disposal;
. Waste amount and cost; _

. ¥Waste disposal and environment; and
Inportance of resource recovery-(recycling);

Public InStructions and Education by Municipal Government

The public instructions and education to be conducted by the
municipal government should enable them to achieve . their -specific
improvement targets with respect to waste collection and disposal. If
the-mun1CIpa1-government wishes to introduce a new collection system,
such as bell collection, public instructions should be given on the
following:

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

- discharge time; _

- discharge method and place;

- use of standdrd bins if required; and

- separation of waste if required,

Public instructlion and education can be-most effective In the form of
organized campaigns and the following points are important to make
the campaign successful.

a. To obtain support from residents' vrepresentatives, political
parties, and other community leaders.

b. Te concentrate on-oné .campaign zone at a time.. The Municipality
should move -to. the . next: campaign zone only after . gaining

~reasonable success in the previous zone,

c. The campaign should be followed by enforcement, without which the
campaign would not be successful.
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8.2.6 Training of SWM Personnel

1)

2)

Personnel Who Shouid Receive Training and Education on SWM

Personnel who should receive +tfraining and education can be

categorized as follows:

a. Top administrators or decision makers in both national and
nmunicipal levels;

b. S¥M staff such as departmental head, engineers, supervisors and
clerks;

¢. Drivers, operators and workshop personnel; and
d. Workers.

Types and contents of training differ according to level {category)
of personnel involved in SWH.

Fducation (in broader sense) for Top Administrators and Decision
Makers in Both National and Municipal Level.

Many administrators and decision makers still think that solid waste
management . is only a matter of scavenging and dumping of waste, and

. therefore, would not require systematic and scientific methods. They

also think that spending moch money on waste disposal is a useless
effort.

It is, therefore, necessary to change their views to:

-~ BWM can be improved considerably  through the appliéation of a more

systematic approach.

- Collection and haulage costs can be obtained by the establishment
of a fee collection system.
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- Sanitary disposal will be increasingly important for - improving
environmental conditions and public health.

- A considerable amount of capital investment is required to develop
a sanltary disposal system.

It can be fairly said that most SWM problems can be solved quickly,
if the above views are clearly understood by the top . administrators
and decision makers in both national and municipal levels. To
convince these people, educational programs on the subject shouid be
formulated, '

Training and Education for SWM Staff inclusive of Departmental Heads,
Engineers, Supervisors and Clerks

(1) Types of Knowledge and Experience Required for Solid Waste
Management

The knowledge and experience on the following aspects are
required for the staff involved in solid waste management.

a. Coliection/Haulage and Road/Drain Cleansing

i. - operation systems (kinds, characteristics, advantages and
disadvantages of respective systems);

ii. measurement and evaluation of SWM service efficiency
(productivity);

1ii. labor management;

iv. legal and law enforcement aspects:

V. the organization of campaigns for extension of collection
services, etc.

vi. wvehicle and equipment control and maintenance of both
daily and long term nature.
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b. Final disposal and processing

i. Englneering knowledge regarding various types of disposal
and processing systenms;

ii. knowledge regarding operation of disposal and processing
Systems; and

iii. handling of toxic: waste.

It 1is urged that both national and municipal governments should

take more positive roles in SWM training.
(2) Training and Education to be Provided at National Level

It 1is recommended that the National Government should establish

the following education/training programs.
a. A formal post-diploma course on SWM for relevant personnels

In view of an inc¢reasing demand for personstel specializing in
SWM, it is recommended that the National Government should
establish a formal post-diploma course on SWM for relevant
personnels. The duration of the course may be from 6 to 12
months and should be given recognition and accorded with an
appropriate status by the National Government to encourage
relevant personnels to take up such course.

b. Sanitary engineering course in university

There are no such courses at present. In view of an
increasing demand for sanitary disposal system in.-Lao P.D.R.,
establishment of this course will contribute much to the
improvement of the environmental sanitation standard of Lao
P.D.R..
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C.

(3)

Seminar/workshop on SWM

Ministry of Health has held a workshop on some topics on SWM
in August 1990 under the ahspices of the- WHO. Workshop or
seminars ~ of similar nature should be implemented - in future,
too. It is recommended that participants in SEMinars/wbrkshops
should be given more opportunities to exchange their views and
discuss problems.

Training and Education to be Provided at Municipal Level

It is recommendeéd that Local Authorities should :provide  SWM
training in the following forms:

- To promote discﬁssions horizontally among personnel of the
same level and vertically among different level of positions
in order to identify and solve problems.

- To:. give engineers and supervisors opportunities to visit
‘other Local Authorities, as well as abroad, to - observe on
SWM systems and to exchange opinions.

-~ On—the—job—tfaining.

For example, the Municipality's SWH staff camn be assigned to
suitable - agencies or some other lLocal Authorities to gain
experience by working with experienced staff of such'
establishments for a period of time. On their return, these
personnels can then provide on-~the-job training for other
staff of the Municipality.

The above program should be carried out in such a manner as to
strengthen trainees' sense of self-motivation for improvement
and pride in individual jobs.
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4)

5)

It 1is also recommended that the Municipality should provide
an incentive system to reward personnel showing ‘interest and
dedication. Such incentive system, though lacking in most
public sector establishments, is vital for revitalization.

A trainee should be self-motivated to produce effective
training. Rewards or incentives could help motivate trainees,
too.

Training of Drivers, Operators and Workshop Personnel

Actual economic 1life and operation efficiency of waste collection
vehicles and other equipment depend much on the degree of maintenance.

From this view point, the Municipality should provide workshop
personnel, operators and drivers with training on the maintenance of

© - yehicles, particularly preventive maintenance.

Training of Workers

The training of workers 1s required with respect to the following:

1. scope and manner of their job;

ii. -waste storage and discharge methods the citizens have to abide
by; '

iii. work safety;

. iv. maintenance of equipment used by workers; and

“y. polite manner needed in communicating with citizens. .

In addition to the above-mentioned training of workers, disciplinary
éontrol ‘and work-morale support are also very important to increase

the efficiency -of the waste collection and road/drain cleansing

services.
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8.3 Phased Implementation Plan
8.3.1 Stage Plan
1) -Basic Policy of Stage Plan

‘A stepwise approach is considered necessary to achieve the targets of
the Basic Plan due to financial limitations and difficulty in
obtaining public cooperation.

Phased improvement plan is proposed as follows.

a. Phase 1 1995 - 1997
- b. Phase I1I ~1998 - 2000

Prior to the Phase I project,'immediate improvement projects - were
proposed to contribute to the successful implementation of the Phase
I project.

Table 8.3-1 shows the proposed stage plan. The stage plan Is prepared
based on the following considerations.

a. Curb collection and bell collection systems which will be examined
in the collection experiment shall be established by 1995.

b. Collection service ratios of residential .and commercial areas
shall be expanded up to 50% and 60% by 1995, respectively, and up
to 100% by 2000.

c. Public cooperation for cleaning up roads and drains shall be
established by 1995, and cleaned-up wastes shall be collected and
disposed by the USD.

d. Level 2 sanitary landfill site should be constructed at the KM 18-

DS 1in 1994. 1t is proposed that level 3 sanitary landfill system
should be realized in Phase II.
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.2)

e. The establishment of an 1ndependent organization for solid waste.
management called Urban Service Department for speciallzation in:
Phase I was also proposed '

Discherge and Collection

It is importent to get the eooperation of the residents to enablé the
expansion of the collection area and to be able to employ the curb.
and bell collection which requires the following discharge manners:

a., Use of bamboo basket;

b. To discharge waste once a week as designeted'by the Municipality;
and : : :

c. To bring out waste and discharge at eollectlon point Kwaste
station) designdted by the Municipality. '

It was recommended that the proposed COllECthH system as well as
expansion of collection area should be introduced as a pllot prOJeeﬂ
in a model area and then implemented in - other areas. LExperience
gained through the pilot project was usefunl in expanding ;tﬁe same
system to other areas. ' : 3

Considering the above conditions, the stage plan for :discharge and
collection is summarized as follows: '

a. Expansion of collection area

- Expansion of collection area to 50% of the residential area and
60% of the commercial area of Vientiane urban area by 1995.

- Expansion of collection area by covering the entire Vientiane
urban area by 2000. !

b. Establishment of the curb and bell collection systems both in the
residential and commercial areas:
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¢. Introduction of detachable container trucks

- Introducticn of. communal containers for institutional wastes
collection by 1995.

- Expansion of container collecticon system to the institution and
other large generation sources by 2000.

3) Road Sweeping and Drain Cléansing

Citizen's cooperation is required to reduce littering of waste.

Littering can be reduced by providing rellable and regular waste

collection services, while illegal dumping can be reduced by the

_strong enforcement of the law. Therefore, the improvement of

-¢leansing services is planned as follows:

a. Introduction of drain cleansing waste collection through the
citizen's cooperation and clean-up services of 1llegal dumps by

1995.

b. Expansion : of drain cleansing waste collection services to the
entire Vientiane urban area by 2000.

¢. Introduction of the following mechanization by 1995.
- mechanization of grass cutting methods;

- mechanization .of road sweeping, drain cleansing and grass
cutting wastes collection methods.
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4) Final Disposal
It is financéially impractical to construct in Phase T all facilities
which would meet the whole disposal demand up to 2000, therefore, the
Basic Plan for the KM 18-DS will be implemented as follows:

a. Phase I

The northern section of the disposal site (8 ha) will be used :for
1andfill operation to be completed by the end of 1997,

- Commencement of construction : beginning of 1994
- Period of landfill operation : 1995 - 1997 -
- - Design disbosal‘amount : : 72.3 ton/day (1997)-:
- Design landfill volume : 183 thousand nS (total volume

‘between 1995 and 1997 including
soil covering)
- Landfill Site Area. : 8 ha

b. Phase II

The southern section of the disposal site (13 ha) will be used for
landfill operations to be completed by the end of 2000. -

- Commencement of construction : beginning of 1997

- Period of landfill operation : 1998 - 2000

- Design disposal amount 1 152.9 ton/day (2000)

- Design landfil1 volume : 286 thousand m® (total volume

between 1998 and 2000 including
soil covering)-
- Landfill Site Area : 13 ha
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In view of the facts that the promotion of the project which
requires substantial investment may destroy the financial basis of
the Municipality and that. the balanced development of the
{nfrastructure (including draihage system) in addition to the
solid waste management system is essential for the cost-effective
preservation of a healthy environment for urban 1ife, it has been
decided that the KM 18-DS to be constructed in Phase I will be
within Level 2 where the enclosing bund and daily soil covering
will be introduced, and that this wiil be improved to Level 3 in

Phase II onwards.

-Upon consideration of the above-mentioned aspects, a stage plan is

proposed and illustrated as foliows:

- From 1992 to December 1994,
Improvement'of the present landfill operation

~ From Janmiary 1995 to December 1997;
Landfill at the KM 18-DS Phase I site (Level 2)

=~ From January 1998 to 2000;
Landfill at the KM 18-DS Phase II sites {Level 3)

Based on the above stage plan, the actual site preparation and
construction of the KM 18-DS is as shown in Fig. 8.3-1 and 8.3-2.
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Fig.8.3-1 Stage Plan of Final Disposal
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8.3.2 Financial Plan

1) Major Assumptioné'

To investigafé “financial _éffbrdébility of the Basic Plan, a cash

flow is prepared on the following assumptions:

a. Financial requirement

Total investment cost of the Basic Pian'is shown in Section 7.2.4,

Table_712f19. Investment plan as shown in Table 8.3-2 was prepared

according‘to the same economic evaluation shown below.

i.

ii.

With. regard'to vehicle procureﬁent,,the:ﬁumber of ‘'vehicles

procured in 1994 is in accordance with the required number in
1995. The number of vehicles for other years is for
additional requirement due to the increase of the waste
collectéd.

With fegardﬁto_disposal site, the facility to be constructed
in 1994_15 set for the level 2 and will be improved to level
3 in 1997. The capacity of the disposal site proposed is set
only for G'years in this calculation.

iii. The construction of maiﬁtenance shop is assumed for 1994.

The 1life span of containers, grass cutters and equipment  for

maintenance is estimated to be only 5 years,'therefore. additional

investment for their renewal is considered in 1999. As for the

disposal site, the same idea is used as shown in Table 8.3-2,

Operation and malntensnce cost in 2000 is shown in Table 7.2-10.

The cost in other years is calculated based on the waste volume
treated in 1995 and 2000, as shown in Table 8.3-3 and Table 8.3-4.
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Table 8.3-2 Investment Plan

(Unit: million Kips)

Year 1994 1995 1996 1997 1398 1999 2000 Total -
Collection
Vehicle 495 127 127 1217 127 127 1,131
Container 153 159
(Renuatl) 159 159
Final Disposal o
Construction 157 131 1,188
(Renual) 1,188 i, 188
Heavy Equipment 258° : ' 258
Cieansing Work
VYehicle ete 171 171
Grass Cutter 6 _ 6
(Renual): ] 6
Maintenance
Shop 158 158
Equipment etc 8 8
{Renual) 3 3
Total 2,012 1217 121 558 1217 300 1,188 4, 440
Table 8.3-3 Annual Cost for Operation and Maintenance
(Unit: million Kips)
Year 1994 1995 1996 1997 1998 1999 2000
Personnel Cost 28 32 36 40 45 49
Maintenance Cost 31 42 117 53 58 64
Fuels & CGthers 124 138 158 167 182 197
Depreciation 271 292 312 405 426 447
Tab1378.3—4 Solid Waste to be Treated by USD
' (ton/day)
Year 1894 1995 1996 1997 1998 1999 2000
Collection 58.3 12. 4 87.4 103. 4 120. 3 138.2
Disposal 72.3 86.5 101.7 117.8 134. 9 152.9
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b. Financial source

Financial source proposed for the investment is shown in Table _"'

8.3-5. The first investment to set up the SWM in Vientiane
Municipality for 1994 is assumed from a long term loan entailing a
10 years repayment with 3 years grace period and -4 percent
interest rate. The additional investment for Véhicleé‘ ‘and
'equipment is assumed to be financed by the Vientiane Municipality;
The investment for the Improvement of the disposal site is assumed
by the long term loan above mentioned.

Financial source for amnual expenses is covered by the feés-‘éﬁd,:
the budget of Vientiane Miunicipality, as shown In Table 8.3-6. The
budget of Vientiane Municipality is considered as public share.
Solid waste covered by each category of shares and type of
services is shown in Table 8.3-7,

The budget from Vientiane Municipality is summarized in_Table 8.3u_

9. The share of Vientiane Municipality is about 25 times of - the
present budget, about 10 million kips.
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Table 8.3-5 Financial Source for Investment
(Unit: million Kips)

Year 1994 1995 7' 199§ 1997 19938 1999 2000 Total
Budgel VM 1217 127 127 121 300 0 809
Long Term Loan 2,012 431 1,188 3,631
Total 2,012 127 127 558 121 300 1,188 4, 440
Table Bi3—6 Financial Source for Annual Expenses
(nit: million Kips)
Year 1994 1995 1996 1991 1998 1999 2000
Fee Collecfion
Basic Fee 90 133 176 219 262 305
Special Fee 143 160 171 194 211 228
Tipping Fee 25 25 25 26 26 26
Budget from VM 119 119 119 119 119 119
Total 317 4317 4917 558 619 679
Table 8.3-7 Amount of Waste according the Burdens and Fee
: (ton/day)
Year. 1994 1995 1996 1997 1998 1999 2000
Burden of Households
Basic Service 37.3 494 1.7 73.8 85.9
Special Service 28.7 32.3 3 39. 4 43.0
Burden of Establishment
Special Service 7.1 1. 7.6 1.9 8.1 8.
Disposal Service 14. 0 14.1 14.3 14.4 14. 6 14. 17
Public Burden 6.9 0.9 0.9 ¢.9 0.9 0.9
Toial 12.3 88.4 104. 5 120.1 136. 8 152. 9
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Table 8.3-8 Tariff Table

(Kips/ton)
Year : _ 1945 ~ 2000
Basic Fee : 11, 360 (= 1,270 Kips/month/household)
Special fee o 14,200 (= 1, 580 Kips/month_/hmlsehold)
Tipping Fee ‘ 5,100

Table 8.3-9 Budget of Vientiane Municipality for Solid Waste
(Unit: mitlion Kips)

Year ' 1994 1995 1996 1997 1998 1999 2000
Fot.lnvestment ) 121 127 o127 | 127 - 300 _ d
For Public Burden 119 119 119 119 119 119
Total . | 246 246 245 246 i19 . 119
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2) Result of Calculation

The balance sheet shows good indications if the fee is collected
successfully. But the total of debt, which includes long term and
short term loans, wili reach over 2 billion kips in 20006, an awount
which is thought to be enormous for Vientiame Municipality. If <the
first investment in 1994 is to be subsidized by foréign alds, the
balance will be improved as shown in Fig. 8.3-3. 'The sensitivity
_ana}ySis on importaht points was done and a feasible‘ plan was
prepared to establish a suitéble financial system in the Feasibiiity
Study. The long term calculation, as shown in Fig. 8.3-3, shows that
the loan can be répaid if the revenue and annual expenses are
maintained on the saﬁe level and if the financial source will be
acquired similarly.
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Table 8.3-10 Balance Sheet and Cash Flow of SKM in Vignliane

Balance Sheet B
. Unit: million Kips

Year _ 1994 1995 1996 1997 1993 1994 2000
Revenue .

Fee Collection : _ _ ‘ , :
Basic Fee ’ $0 133 176 214 262 305
:Special Fee 143 150 ST 194 211 - 228

~Tipping Fee ‘ 25 25 25 26 26 . 26

Budget from VM 119 113 119 119 119 119

Others . 13 29 32 37 4

Sub-total (A) 0 3 450 527 590 ‘656 125

Expense ’
" Personnel
-Expenditure .. 0 .28 32 36 i A0 - 45 - 49

Maintenance 7 42 36 40 45 49

Fuel & Others 37 42 41 §3° 5% 64

Fee Collect .

Depreciation 136 146 312 405 426 441

Interest a0 80 80 a6 735 63

Sub~total (B) i} - 3117 342 513 625 648 671

Balance ] 59 107 14 -35 8 35
Cash Flow

Unit: miilion Kips

Year 1994 1995 1996 1981 1998 1999 2000

Balance 0 59 {07 14 -85 8 55
Depreciation 0 136 146 312 405 426 447
Sub-total 0 195 253 326 310 434 501
Money Demand
Invesiment 012 127 121 558 121 . 300 1188
Loan :
Long Term 0 0 0 281 287 287 349
Short Term 0 0 0 0 0 0 ]
Sub-total 2012 127 127 846 415 587 1537
Money Supply
Budget from VM 0 1217 127 121 1217 300 0
Foreign Aids 0 0 0 0 0 i} 0
Long Term 2012 0 0 431 0 0 11838
Short lLoan 0 0 0 ¢ 0 0 ]
Sub-total 2012 127 1217 558 121 300 1188
Shortage of Money 0 19% 253 39 83 146 152
Reserved Fund 0 195 4438 487 570 116 868
Total of Debt 2012 2012 2012 2155 1868 1580 2420
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Cash flow of Rasio Plan

Unit : billion Xips {in case of Foreign Loan)

2.5 - T N .
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1004 | 1005 | 1508 & 0GB & 2082 | oPB4 | 2095 | fope 2018
1005 1997 | 1999 2@dl o083 o6@5 2087 2089

— Reverue fnrual Expense ¢ Investment -- Total Debt

. Cash flow of Basic Plan
Unit : billion Kips {in case of Foraign Aids)
2.2
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Note : Investment (#1) in 2000 is for the development and construction cost
of the disposal site for 10 years from 2001 to 2010 and investment
(#2) in 2010 is for 10 years after 2011.

Fig.8.3-3 Cash Flow of Basic Plan
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8.3.3 Selection of the First Priority Project

The Basic Plan consists of the various projects "deseribed in  this
chapter. Among these, the first priority ‘project regarding the
technical system in 1995 is prdposed and the Qutline is shown in
Table 8.3-11. The feasibility of the proposed technical system as
well as institutional system was studied in Phase 2 - from February
1.992" to June 19_92, and the result of the study is described in
Chapter 11. .
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Table 8. 3-11

OQutline of Proposed Technical System in 1995

Technical Sub-Systens

Contents and Proposed Systems

Discharge and Storage
a. Amount of Generation
b, Amount of Discharge
c. Type of Refuse Bins

Collection and Haulage
a. Amount of Collection
b. Collection Service Ratio

c¢. Collection Frequency

d. Collection System
¢. Equipment

Road Sweeping, Prain Cleansing
and Grass Cutting
a. Service Area

b. Main Equipment

Procéssing and Recyeling
a. Processing

b. Reeycling Amount

¢. Recycling Facility

. Final Disposal

a. Disposal Anount
b. Final Disposal Site
¢. Area

d. Final Disposal Method
e. Equipment

. Operation & Maintenance of
Equipment

a. Vehicle Depot

b. Maintenance

158, 0 ton/day

131.1 ton/day

Bamboo baskets for the residential and commercial
area, and communal containers for the institutions.

68.3 ton/day

50% for residential area, 60% for cowmercial area
and 100% for the institutions

Once a week for residential and commercial area, and
everyday for the institutional waste in principle.
Curb collection and bell collection for the
residential and commercial area; and station
coliection for the institutions.

Dump trucks for the residential and commercial area,
and detachabie container trucks for the institutional
waste,

Road Sweeping; 15 km of road same as the present road
length for sweeping

Drain Cleansing: The drains of the 15 km and any

drains requesfed by the residents

Grass Cutting; 15 km of road same as the present

Road Sweeping: Detachable container trucks and
containers, and water trucks

Prain Cleansing; Small dump trucks and a wheel loader

Grass Cutting; Grass cutters

No specific facility
26.9 ton/day
No specific facility

72.3 ton/day

KM 18-DS

Available land area; more than 6¢ ha

Landfill area; 8.0 ha

Sanitary landfill level 2

A bulldozer, a hydraulic excavator and a dump truck

KM 7 Vehicle Depot

Preventive maintenance & light repair; KM 7
maintenance shop

Heavy repair; Outside order

Notes;* The difference of waste amount(64.6ton/day) between discharge amount and collection

amount is acquired from the self-disposal amount(68.%7ton/day} and directly hauled
amount- from one market (0. 9ton/day).

** The difference of waste amount{3.éton/day) between collection amount and disposal
amount is acquired from the directly hauled amount,
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PART 111 FEASTIBILITY STUDY

CHAPTER 9 IMPLEMENTATION OF IMMEDIATE IMPROVEMENT PLAN

9.1 TImmediate Improvement Needs
Immediate improvement needs have been identified based on the
following criteria and described in the section 9.1. Based on the
needs identified, the immediate improvement plans were prepared.' as
described in 9.2. Then, most of the plans prepared were implemented
in the Study period and the results of them were described in 9.3.

a. Possibility of immediate improvement;

b. Efficient use of existing resources without -requiring large

investments;

c. Achievement of tangible improvement effects in a short time;

d. Possibility of becoming a model for future improvement.

There are two types of immediate improvement needs as shown below:

a. Improvement needs In crucial areas with specific problens.

b. Improvement needs to demonstrate the feasibility of introduéing a
future system (e.g. Pilot project for collection experiment and
experiment on sanitary landfill operation}.

The implementation of these immediate improvemeni projects 1is very

important as the Basic Plan targets can be achieved only through a

step-wise improvement method. The former is described in this
Chapter, while the latter is mentioned In Chapter 10.



9.1.1

1)

2)

3)

4)

Immediate improvement needs in Vientiane urban area have been
identified as follows:

Technical System
Discharge and Storage

The immediate improvement need on the discharge system in the Study

area is:

—execution of a separate discharge for infectious waste in hospitals.
Collection and Haulage

The needs identifed regarding the collection and haulage system are:

- preparation of weekly and monthly working schedule; and
- collection of data on amount of waste collected.

Road Sweeping, Drain Cleansing and Grass Cutting

The need required for the road sweeping, drain cleansing and grass
cutting system is:

- stimulation of community cooperation for cleaning up the
surroundings.

Final Disposal
The immediate improvement needs on the final disposal system are;

- securing land for the KM 18-DS;

- authorization of the XM 18-DS as a disposal site;
- control of scavenging activities;

- provision of the record of incoming vehicles; and
- improvement of tipping fee collection system.



g.1.

5)

2

1)

2)

3)

4)

Equipment Operation and Maintenance

The needs for the equipment operation and maintenance system are:

- improvement of the:basic knowledge of the DCTC operators and
mechanics on equipment operation and maintenance; and

- execution of regular maintenance.

Institutional Systemn

Organization and Management

The needs identified regarding organization and management are:

- clarification of the roles of each organization; and
- assignment of the person (s} in charge of planning and management.

fLegislation and Enforcement

The immedliate improvement  need for the present legislation and
enforcement is:

- strengthening of enforcement capability.

Fipnance

The immediate improvement needs on the present financlal system are:
- improvement of accounting system;

- improvement of fee collection system; and

- collection of data for operational expenditure.

Public Cooperation and Education

The needs for the present public cooperation and education are:



- gtrengthening present - publie 'cooperation-for the <Cleansing Day
designated on Saturdays; and
- preparation of an education program for primary schools.

9.2 Immediate Improvement Plan

Based on the immediate Improvement needs mentioned in 9.1, immediate
improvement plans were prepared and described in this section. Most of
the plans were executed in the Study period.

9.2.1 Technical System
1) Discharge and Storage

a. Execution of a separéte discharge for infectious waste 1in
hospitals

Even though infectious waste was segregated at the generation
source, it was discharged 1into open 'heaps; a trailer or a
container together with non-infectious waste. The Study Team and
DCTC executed WACS both in the rainy and dry season. Dﬁring this
period, the hospitals were requested to segregate the -discharge of
infectious waste by using plastic bags to guarantee the safety of
the workers. After the WACS, the Study Team and DCTC asked the
hospitals to continuously segregate and discharge infectious
waste, '

2) Collection and Haulage
a, Preparation of weekly and monthly working schedule
1. working schedule for collection workers
Working Day Table was prepared to ménage' collection workers

and drivers. Every morning before work, the workérs were
gathered and briefed by the supervisor on the day's collection



ii.

areas, routes and on matters to be attended at the court of
DCTC. This table was used both as a check sheet of the work
days and the receipt for the daily allowahces in addition to
the monthly salary.

weekly schedule for collection vehicles

A weekly schedule was made to manage collection vehicles and
to give regular services to the residences, shops, offices and
institutions under contract with DCTC. Each collection vehicle
got ~their own collection routes beforehand. The supervisor
checked which of the vehicles needed repair and the coliection
routes not coﬁered last week. He also made the weekly schedule
of the collection vehicles.

Collection of data regarding amount of waste collected

The actual amount of waste coliected, amount of wasie hauled to
KMi8-DS and hauling ratio of DCTC, private companies, and  waste
dircctly hauled were not cléafly understood until the waste
hauled to KM 18-DS was measured using a weighbridge. The measured’
data was compiled daily by the operators in the site. The daily
record was processed in the computer twice a week in the DCTC

office.

These data_cbnsﬁructed the monthly records. The daily fluctuation
of amount of waste hauled to KM18-DS and hauling ratio by DCTC,
private and direttly were graphed and referred as the basic data
of the collection and haulage plan.

The daily fluctuation of amount of waste hauled to KM 18-DS is
shown in Fig., 9.2-1.
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3) Road Sweeping, Dréin Cleansing and Grass Cﬁtting

a. Stimulation of community cooperation for cleaning-up its
surrounding

Cleaning-up of public areas was done by the residents and
collection and haulage is carried out by DCTC in the collection
experiment. '

The schedule for the cleaning—upfof roads, drains and public
areas through public cooperation was prepared below and the routes
for public waste collection is shown in Fig. 9.2-2.

Date of cleaning-up
" Cleaning-up Areas

Residents : DCTC
22 Feb. ' 24 ~ 29 Feb. Ban Sisavath Tay
29 Feb. 2" 7 Mar. Ban Sisavath Kang

7 Mar. 9 ~ 14 Mar. Ban Dong Mieng
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THE STUDY ON THE SOLID WASTE MANAGEMENT SYSTEM
IMPROVEMENT PROJECT IN VIENTIANE, LAO P.D.R.

JAPAN INTERNATIONAL COCOPERATION AGENCY
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Fig. 9.2-2 Collection Routes for Cleaning-up of Roads, Drains and Public Areas (Ban Sis.avath. Tay)
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4)

Final Disposal

The immediate improvement plan for the final disposal system, has
been discussed with the related organizations. In addition, the
experiment on sanitaryflandfill.operation was conducted by the DCTC
and the Study Team from February 13 to March 21, 1992. The details
of the immediate improvement plan proposed for the final disposal

.. system are as follows:

a. Securing land for the KM 18-DS

- The boundary of the present KM 18-DS was not clearly secured. The
part of the land which should belong to the Vientiane Municipality
has been used not only for cultivation but also as residences of
private farmers. It was, therefore, urgent to secure the 1land of
the Vientiane Municipality for. .the KM 18-DS by the installation of
boundary fences or pegs'in order to avoid further invasion which
would only - make ‘the future operation of the KM 18-DS more
difficult.

b. Authorization of the KM 18-DS as a disposal site

A final disposal site is absolutely necessary for solid waste
management . It .was, therefore, necessary  that Vientiane
Municipality should authorize the KM 18-DS as the final disposal
gite of the Vientiane urban area and restfict not only cultivation
in the site but also the use of the surrounding area to avoid
future problems.

¢. Control of scavenging activities

Scavenging activities contributed to the recycling and recovery of
reusable materiais in the Study area..Scavenging by children,
however, should be prohibited and scavengers should be
sufficiently cautioned against infectious hospital waste. In order
to avoid the spread of communicable diseases, animal scavenging at

the site should also be restricted.



d. Provision of the recérd of inconilng vehicles

For a sound SWM, the provision of. the record of ihcoming vehicles
is indispensable. When recording incoming vehicles, the inspection
of incoming waste, especlally dangerous wastes such as industrial
and hospital 3wastes, was also required. When an  inspector

" identifies the existence of hazardous wastes, he must caution the
scavengers and 1Instruct the vehicles to dump their waste at a
designated area.

e. Improvement of tipping fee collection system

The present tipping fee collection system should be improved as
follows:

i. The temporary overseer should be employed _by DCTC and his
assignment should be clearly outllined to him.

ii.  The rteceipt of the tipping fee should be issued at the time
of inspection. .

iii. The tipping fee was proposed to be increased in the following

manner:
- a small vehicle ; 600 kips/unit
- a medium vehicle ; 900 kips/unit

- a large vehicle 5 1,200 kips/unit
5) Equipment Operation and Maintenance
a. Improvement of basic knowledge of the DCTC operators and mechanies
In order to improve the basic knowledge of the DCTC operators
and mechanics regarding equipment operation and maintenance, the
Study Team has arranged a 2-week- training course from the 2nd to

the 14th of March. Totally 8 operators- and . mechanics were
selected by DCTC to be trained in the course.
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Content of training prbgrams were as follows:

i, basic information on vehicles and construction equipment;
ii. outline of main parts of engine and power train;
iii. instruction on operation of a truck and a bulidozer;
iv. instruction of " HOW TO MAINTAIN EQUIPMENT ";
- inspection record,
- daily report to workshop,
- daily, three months, six months and one yvear check list,
- how to make a check 1list.
V. outline of hydraulics for power steering;
vi. safety regulations: and

vii. tire and under carriage.
. Execution of regular maintenance

The Study Team also provided the operators and mechanics a

training course on "Regular Maintenance System”.
The training included the following:

i. regular maintenance which consists of daily, weekly, monthly

and one vearly check-up; and

ii. how to use and make a weekly, monthiy check sheet.
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9.2.2 Institutional System
"1} Organization and Management.

The immediate improvement plan on organization and management was as
proposed below. ' o

a. Clarification of organizational roles

There were variqus orgahizations=concerned in the solid waste
management . - However, ~the . responsibilities and roles of these
agencies were not clearly defined. This situation was the. samne
even in the various organizations of the Vientiane Municipality.
The Study Team, therefore, proposed the wmajor importance of
clearly defining the role of the Cleansing Section of the DCTC,
VM, especially in respect to‘thef successful conduct of the
collection experiment. . -

b. Assignmeni of the person (s) in charge of planning and management

Good planning is one of the key factors bechind the conduct of
-smooth and effective works. Unfortunately, neither a long term nor
a short term plan regarding selid waste management have been set
lup by the responsible agencies. Moreover, nobody was directly
assigned to take charge of the planning and- management in the
Cleansing Scction of DCTC. The Study Team recommended to DCTC the
assignment of person(s) to take charge of planning and management
in the Cieansing Section. '
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2) Leglislation and Enforcement
a. Strengthening enforcement capability

Vientiane Municipality has few regulations related to solid
waste management, and they seem to be insufficient and out of
date. A basic 1law and an enforcement system on solid wasté
management 1s also non-existent in Lao P.D.R.. ALl of the existing
regulations issued.by Vientiane Municipality should be revised,
therefore, in_gccordance to the present situation and to strengthen

effective enforcement.
3) Finance

The 1immediate improvement plan of the financial system was as
proposed below: '

a. Impfbvement of accounting system

The 'major point to improve was the introduction of a separate
accounting system for SWH, to clarify cash flow.

An accounting sheet shown in Table 9.2-1 was proposed and has
been used in the collection experiment.

At the end of the working day, the cash and the balance recorded
in the sheet were to be checked.

b. Tmprovement of fee collection system

A ledger for the management of collection fee was prepared as
shown in Table 9.2-2. The major improvement to be made in this
system was the formulation of the ledger and the development of a
method which should allow easy access to the ledger whenever a
contract was made or fee was collected.
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Table 9. 2~1 Accounting Sheet 7 _ ‘ No. 1

Month . Date ] Receipt No. Cods [tem Revenue | Expenditure | Balance
Feb. oo 1T R-1 . Collection Feg | . 21,000 . R 21,000
feb, o AT L] E-7-| ... Statiomary i - - | - 1,200 19,800
feb A8 ] R-1 | .. Collection Fee | 52,000 . . . 1 71,800
Feb. o 8] Rl Collection Fee | .| 63,000 | ... 1. 134, 800
Feb, 5. 0 2. ] E-T Ppening Bank Account | . o] 1,000 1 133,800
Peb. - i 22 o] R-1.4 ... Collection Fee | . . LOOO ) 134, 800
Feb, . /2 I WA B-14 . Collection Fee | 177,000} 1. 311, 800
Feb, A R ] Unclear | . . 100 1 305, 600
Feb, oo L7 3 . 40 ] E-2 ) . ... Labour Fee | . . Ao 6,200} 306,000
Feb. o] R-2 Tipping Fee | 1,810 306, 600

Tipping Fee 800 | 315, 260

Feb. 1 29, 035 Ro2 | Tipping Fee 500 314, 460

o)

o
o]
5]
o>
[
o
T
™~
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The second one was the numbering of every page of the'receipt book
before it was used. A rule of not tearing any page regardless of
errors made was established in order to avoid trouble or doubt.

jc. Coliection of data for operational expenditure

From the account sheet, the sum by each itemFCOde.was afranged in
the cost analysis sheet every month. The same went with the
volume of solid waste transferred based on the data of

Weighbridge.

From the above data, the balance and unit cost of ‘each work on SWM
could be attained. Careful analysis of the change of unit cost
" would point out the problem or possible ways to improve SWM.

4)1PubliC'Cooperatibn and'Education'_

The immediate improvement plan for public cooperation and ‘education
were:

Ca. Stréngthening present public -cooperétion‘oh the Cleansing Day
designated- on Saturdays : ) '

it_ can be:surely said that mosf sblid_waste 5managementf problems
would be solved quiékly and efficiehtly. if - the pﬁblic cooperation
is strengthened. Residents' cooperation does not bnly'refer_to the
number of people participating in the Cleansing Day activities,
but also refers to how they keep the city clean by propér Storage
and discharge manner, non-littering at public places, etec.

The Study Team proposed the strengthening of public coopération by
means of public education and publlc campaign to DCTC.
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b. Preparation of an education program for the primary school

The objective of public education is to strengthen residents’

cooperation. It was recommended that waste education should be

established in primary -schools. Solid waste education should
" include the following:

i, waste and public health

ii. ‘necessity for proper discharge and storage
iii. importance of keeping public places clean
iv. waste flow from generation to final disposal -
v. waste amount and cosi

vi. waste disposal and environment

vii. importanceé of recovery (recycling)
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9.3

Implementation

- Most of the immediate improvement plans propdsed were implemented by

9.3.1

1)

2)

DCTC in cooperation with the Study Team and the reéults of the
implementation are described below.

Technical Systen

Discharge and Storage

During -the WACS, - the hospitals were requested. to segregate and
discharge infectious waste. However, a lot of the infectious waste
was found to be included in the non-infectious waste in the rainy
season (the first WACS), in spite of the request made by the Study

Team to the hospitals on segregation.

During the second WACS conducted in the dry season, infectious wastes
were segregated, thus making waste composition analysis possible.

As infectious waste was segregated at the generation source, it is
concluded that segregation and discharge of infectious waste will
easily become a habit if the equipment necessary for segregation,
i.e., plastic bags or containers for infectious waste, 1s provided.
Collection and Haulage

a. Preparation of weekly and monthly working schedule

i. working schedule for collection workers

Through the Working Day Table prepared, the following effects

were achieved:
- Collection service was done at a regular time due to the

daily check-ups conducted before the start of daily

collection work.
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- The daily  allowances of the labourers were managed
systematically and clearly.

- Collection crew became conscious of the importance of the
collection work, and behaviour became efficient due to
regular working time.

The Weekly Schedule of the collection vehicles produced the
following effects:

- The collection areas allotted to each vehicle became known to
every staff;

- A regular coilection service was conducted;

- Administration system of collection vehicles was established;

- Plannihg of repair, maintenance and back up service for the
vehicles was established.

b. Collection of data regarding amount of wasie collected -
The actual amount of waste hauled to KM18-DS was maximum of 39.36
. tons and an average of 17.4 tons per day. The average number of
incoming vehicles was about 8.5 units per day. '
The average amount of waste hauled by DCTC and those privately
and directly hauled were 6.1 tons, 7.8 tons and 3.5 tons, sharing
a ratio of 35.3 %, 44.7 % and 20 % respectively.
3) Road Sweeping, Drain Cleansing and Grass Cutting
As for the cleaning-up of roads,:drains ahd public areas through

public cooperation, a cleansing day was proposed and implemented in

each Ban of the coilection.experiment.
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The- Study Team informed the chiefs of the 3 Bansthe designated day,
method and type of waste for the cleansing day and asked them to
explain the details and solicit the participation of their residents.

‘In' addition, announcements were conducted on the loudspeaker during
‘previous and designated days. However, the result of the cleansing

work by the residents was not satisfactory.

~The Study Team requested, therefore,:that DCTC-as well as the chiefs

of the Bans should further conduct public and educational campaigns
in order to achieve public cooperation regarding cleansing services.

Final Disposal

- Considering the present situation of final disposal in the Study

-areéa, the:proposed immediate improvement plan. has been modified and

executed by the Vientiane Municipality as follows:
a.'Securing land for the KM 18-DS .

- The DCTC received the approval for the staking of the site and the
construction of fences. The boundary - stakes. were installed and
the fence will be constructed after budget allocation.

b. Authorization of the KM 18-DS as -a disposal site. -

After ‘the approval of the Governor, the Vientiane Municipality
took the necessary measures for acquire authorization. Finally,
the Department of Land, Ministry of Economy Planning and Finance
has issued a title deed for the use of the site to the
Municipality.

c. Contrel of scavenging: activities
The DCTC has assigned an inspector for the control of scavenging
activities. The inspector is responsible for restricting children

from scavenging and caution the scavengers on hazardous wastes
found in incoming vehicles.
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d. Provision of the record of incoming vehicles

The record of incoming vehicles to the KM 18-DS was'provided after
the installation of the weighbridge in November 15, 1991. Incoming
vehicles were then classified into the following three categories;

< DOTC veﬁicles;
- Private companie vehicles; and
- Others (directly hauled).

The = inspector assigned at the KM 18-DS inspects the wastes of
other vehicles as they may contain some industrial wastes, and
also ‘carefully checks the infectious hospitdl wastes hauled by
DCTC. ' ' ‘ '

e, Improvement of tipping fee collection system

In response to the improvement plans, DCTC employed an overseer
and gave him a clear assignment at the disposal site.

The ‘receipt of the tipping fee was prepared by the Study Team in
“February 1992. Subsequently, DCTC issued the receipt and the
overseer inspected the incoming vehicles upon the issuance of the

receipt.

However, the increment of the tipping fee is being discussed in
the Administrative Committee of Vientiane Municipallty.

.5) Equipment Operation and Maintenance
The operators_and mechanics trained have improved in their vehicular
and  heavy equipment opcration and maintenance capabilities, and

techniques which might contribute in the improvement of the DCTC
present equipment operation and maint’enance'system.'
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9.3.2 Institutional System
1) Organization and Management
a. Clarification of organizational roles

In response to the proposal made by the Study. Team, DCTC has
assigned the persons required for executibn‘iof the ‘cdllection
experiment. The assigned staffs, totally 18 persons, consisted of
a pfoject manager, a supervisor, an accouﬁtant, fee colieétors,
wéighbridge oper&tors. a mééhanic. dri?érs and labourers. Each
person 'wask,clearly assigned. -his duty ~and responsibility. The

. réSult; of.the collectidn.experiment_shows.that the personnel of
the Clednsing Section is being well organized. The clarification
of duties and responsibilities resulted in efficient work.

b. Assignment of the person (s) in charge of planning and management

DCTC . has -assigned a person'in charge of the planning and‘finance
division of the Cleansing Section upon the recomuendation of the
Study Team. This person also joined the collection. experiment as
a fee collector. Moreover, during the collection . experiment, some
of  the Immediate improvement plans regarding planning and
management have been ekecuted.

They were;

i. daily and weekly working plan of workers;
il. daily and weekly working plan of wvehicles; and
iii. planning of fee collection and waste collection.

After the collection experiment, DCIC has set a plan to extend the
collection service contract with the residents up to the end of
1992 and also plans to extend the service coverage ﬁo,other areas
in Vientiane Municipality.
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2) Leglislation and Enforcement
a. Strengthening enforcement capability

In order to strengthen enforcement capabllity as proposed by the
Study Team, DCTC haé requested the Study Team to provide laws and
regulations regarding solid waste management in the neighbouring
countries of Lao P.D.R.. These laws and regulations will be used
as examples for revising eXisting regulations and for Issuing
new ones. After careful consideration, the Study Team got the
existing laws and regulations of Thailand and gave them to DCTC fo
refer them for the revision work, because of the similarities in
language and way of living, social conditions, ftraditions and
customs, between Thai and Lao.

3) Finance
a. Improvement of aécounting systiem

In the collection experiment, the personal computer of the JICA
Study Team was used to make the above-mentioned accounting and
ledger  sheets. This is expected to contribute to the improvement
of the SWM accounting system, because the accountant who was the
counterpart of the project mastered its operation.

b. impravement of fee collection system

With regard to fee coliection, the potential possibilities for the
establishment of self-finance was proven when punctual services
were given., Moreover, a new extra charge concept was induced from
the experiment. Residents sometimes want fo discharge more waste
than what was agreed in the contract, and this prompted the
introduction of the ticket system for extra charge.
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c. Collection of data for operational expenditure

Cost analysis is also expected to:improve SWM through the checking
of the operational cbst according to the monthly data. Data for
operational - expenditure of - the experiment was collected and
analyzed. The cost analysis sheet of the experiment is tabulated
in Tablie 9.3-1. -

4) Public Cooperation and Education

a. Strengthening present public cooperation for the Cleansing Day
.. designated on Saturdays

In the collection experiment, the Study _Team _has ‘strengthened
public cooperation for the Cleansing Day designated on Saturdays
by recommending the conduct of public education and campaign to
NCPC. For public education, the Study Team conducted an education
program on solid waste managemenf to the Lao Women's. Union.

As : for public campaign, the Study Team, with the cooperation of
. the village committees, encouraged the residents in the 3 selected
villages - for - the.. collection. experiment. to carry out drain
~cleansing .on Saturday. Since the number. of:.people joining in the
cleansing = day was . not. satisfactory, DCTC. .and the village
committees should continuously conduct public campaigns.

Furthermore, the Study Team and DCTC also campalgned in Vientiane
Municipality through the mass-media (télevision and newspaper) to
promote. - the collection- experiment using the slogan "Clean
Vientiane”.

The = Study Team also prepared a uniform (see Plate 5) for all
persons cbncerned in the collection experiment and stickers of
"Clean Vientiane” as shown in Fig. 9.3-1, to promote the project
and encourage greater public awareness regarding the Importance of
proper sclid waste management.
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