6}

iii.The user of methanc gas recovered at the proposed sites is not
ilocated in the surrounding area. This fact indicates that the
recovery of methane gas may not be feasible in the proposed
sites. '

Level of Sanitary Landfiil DevelOpment_and Operation

The level of sanitary landfill development and operation can be
classified into the following four levels.

Level 1 Controlled tipping

Level 2 Sanitary'landfill with a bund and daily soil covering
Leével 3 Sanitary landfill with leachate circulation
Level 4 Sanitary landfill with leachate treatment

a0 T o

The details of above mentioned level of sanitary landfill development
and operation are described below. The prospective levels of sanitary
landfill development and operation are illustrated in Fig. 1.1-5.
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a. Level 1; Controlled Tipping

i.

target

- Introduction of controlled tipping

ii. level to be achieved

- eStabliShment of.access-to site;
- introduction of cover materials in order to prevent fire and

to lessen blown waste and rank odor; and

- introduction of inspection, . control ~and ' operational

recording system of incoming waste.

b. Level 2; Sanitary Landfill with a Bund and Daily Scil Covering

i.

ii.

target
- introduction of sanitary landfill

level to be achieved

establishment of site boundary in order to distinguish the
disposal site and to eliminate scavenging;

execution of sufficient cover over waste disposed;
establishment of disposal site by the construction of
enclosing bund;

introduction of divider between present landfill area and
future landfill area;

establishment of drainage system in order to divert
stormwater and seepage from surrcunding area and to reduce
leachate; i
introduction of environmental protection facilities in order
to lessen direct impact on surrdundings such as buffer zone,
litter control and gas removal facilities;
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- introduction of. semi-aerobic sanitary landfill by the
installation of gas removal facilities; and
- introduction of amenities for the staff.

¢. Level 3: Sanitary Landfill with Leachate Circulatio
i. target
- establishment of leachate control

jii. level to be achieved

- establishment of leachate control by the installation of
leachate collection, circulation and monitoring
facilities

- establishment of semi-aercobic sanitary landfill in order
to faciiitate the stabilization of waste disposed through
the active decomposition in semi-aerobic condition

- establishment of dust prevention system by introducing
water sprinkling.

d. Level 4; Sanitary Landfill with Leachate Treatment
i. targgt
- establishment of leachate treatment
lii. level to be achieved
- establishment of  leachate treatment by the
installation of oxidation pond

- establishment of seepage control by the sealant
{liner).

1 -1



The above mentioned level of sanitary landfill  development and
operation are described and 'tabu_lated in Table I.1-8. A comparison
on the environmental level to be -achieved by each level of
sanitary-landfi'll development and bperatio'n is made and tabulated
in Table I.1-9. . '
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Table . 1-8 Outline of Sanitary Landfill Development and Operation

Level of Sanitary Landfill

ii- On-site Drain
{Surface Water)

iii. On-site Drain
{Underground Springs)
iv. Drain for Reclaimed
Area

¢. Access
i. Apprbach Road

ii. On-site Road
iii. Others

) O O

O O O
o | o O
O O e ')
) O O O

Ttems _ Remarks
1st | 2nd 3rd 4th
Level | Level | Level| Level
1. Site Development Works
1.1 Main Facilities
a. Enclosing Structure
i. Enclosing Bund O O O .
ii. Divider A O O & neans that a bund
is made of waste
disposed and earth
b. Drainage Systenm
i. Surrounding Drain O O O

The drain is for the
site which is not used
for landfill

1f necessary

Improvement of
existing road network
for accessing to the
site

Note: O means the fapility is necessary.
A means the facility is necessary under a certain condition, or in case the
budget is not enough, the facility might not be provided.
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Items

Level of Sanitary Landfill

~2nd
Level

Ird
Level

1st
Level

4th
Level

Remarks

1.2

iv.

vi.

vii.

1.3

vi.
vii.

i.
it.

Environment Protection
Facilities

. Buffer Zone
ii. Litter Control

Facilities

i. Gas'Rembval

Facilities

Leachate Collection
Facilities

Leachate Cireulation
Facilities

Seepage Control
Facilities

Leachate Treatment
Facilities

Buildings and
Accessories

. Site Office
i. Weigh Bridge
i. Storage Building

Safety Facilities

Fire Prevention
-Facilities
Monitoring Facilities
Car Wash

2. Equipment

Landfill Equipment
Qthers

p
o O O C O©C

o»
or

©00 0000

ofe oobo © 0 0 00 0 O

oNe;
OO0

Movable fence, etc.

Gate,
etc.
Watertank,

fence, lights,

eitinguisher, ete.

Monitoring well, ete.

¥ater truck,
Inspection VYehicles,
etc,
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Itens

Level of Sanitary Landfill

——

lst 2nd 3rd 4th

Remarks

Level | Level } Level ] level

3. Operation and

Maintenance
3.1 Operation
a. Personnel O O O
b. Cover Material A A nmeans insufficient

operation

e. Utility

i. Fuel O O O O

it. Water QO O O

iii. Eleetricity A A O O

d, Chemicals

i. Insecticide
ti. Monitoring Chemicals

e. Others

3.2 Méintenance

i. Main Facilities
ii. Environmént
Protection Facilities
iii. Buildings and
' Accessories
iv. Equipment

QO

oo o O
co © O
oo © O

Divider, drain for
reciaimed area,
leachate collection
pipes, etc.
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1.2 Technical System Alternatives

I1.2.1 Summary of Alternative Plans

1)

2)

Basic Policy

Like any other services of a public nature, solid waste -management
service is only viable when the necessary technical systems, ranging
from the stqrage system al sources of generétion to the final
disposal system, and appropriate organizational and  financial
operation systems are properly provided as éxamined in Appendix J,
J.2 Institutional System. Chief characteristic of solid'_'wasté
management is the constant change in the subject waste in terms of
both quality and quantity according to socio-economic deﬁelopmeht; In
addition, attention should be paid to the fact that the conétruction-
method as  well as system management are subject to constraints
imposed by local, natural and socio-economic conditions. '

As clearly examined in the previous section I.1, it is not necessary
to introduce a processing facility including recycling purpose by the
year 2000. Then, proper systems for discharge and storage, collection
and haulage, road sweeping, drain cleansing and grass cutting, and
final disposal are selected.

In view of the above, it was decided that the present Study would
evaluate the 3 alternative plans to examine the possibility of
implementing solid waste management for Vientiahe Municipality,
considering the geographical and socio-economic conditions"pf the
Municipality.

Summary of Alternative ?lans

“1In- this Study, three alternative plans are studied for the

formulation of the Basic Plan for Vientiane urban area. The concept

- of each alternative is as follows.
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a. Alternative 1; Final Disposal Site at KM 18-DS

Alternative 1 1is presented as a disposal system providing a
sanitary landfill operation at the existing KM 18 disposal site
(KM 18-DS). All wastes would be hauled directly to the disposal
site without using transfer Stations nor processing facilities.
The alternative is illustrated in Fig. I1.2-1.

b. Alternative 2; Final Disposal Site at DCDS

Alternative 2 s presented as a disposal sfstem providing a
sanitary landfill operation at the Dongphosi candidate disposal
site (DCDS), All wastes would be hauled directly to the disposal
site without using transfer stations nor processing facilities.
The alternative is shown in Fig. 1.2-2.

¢. Alternative 3§ Final Disposal Site at NCDS

Alternative 3 is presented as a disposal system providing a
sanitary landfill operation at the Noensaard candidate disposal

- site (NCDS). All wastes would be hauled directly to the disposal
site without using transfer stations nor processing facilities.
The alternative is illustrated'in Fig. I.2-3.
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1.2.2 Preliminary Design
1) Calculation of Required Numbers of Collection Vehicle
a. Dump truck
Dump truck will be used as a collection vehicle for domestic and
commercial waste. The number of vehicle required in 1995 and 2000
is 20 and 51 units respectively.
Bases of calculation are shown in Table I.2-1

Table I.2-1 Number of Collection Vehicle (DT) Required for
Domestic and Commercial Waste :

Items Unit 1995 2000 Remarks

a. Amount of collection waste
in residential and commercial
area : ton/day 60.3 138.9 b +c¢
b. Amount of collection waste '
by the Municipality in
residential and commercial
area ton/day 50.3 128.9
c¢. Amount of collection waste
by private contractor in
residéntial and commercial
areca : ton/day 10.0 10.0 *
d. Volume of collection waste
by the Municipality in
" residential and commercial

area nd/day 291 740 b/0.173%2
e. Number of collection _
vehicle required 20 51 d/10*310.8*4/2*5x1.1*6
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The followings are the conditions of the calculation,

sl Avefage amount of .daily collection waste is 13.9 ton in 1991.
Among then, amount of waste collected by private contractors
and by the Municipality are 7.8 tons ‘and 6.1 ton respectively.
As it is estimated that amount of waste collected by private
contractors will not increcase in future, the amount will be
set at 10 tons/day both in 1995 and 2000.

%% Apparent specific gravity of the waste in the collection
~ was observed at 0.173 {ton/m°) in the Time & Motion Study and
shown below,

Private-SWM DCIC Average

Loading Capacity 12 m3 8 m° -
Loading Condition : Full Full -
¥eight of Loading Waste 1.9 ton 1.5 ton -
Apparent Specific Gravity "~ 0.158 0.188 - 0.173

: Loading capacity of a collection vehicle is 10 ms.

! Loading ratio is estimated 80%

**: Number of trip per day for a collection vehicle ié* estimated
at 2 trips/day. Basecs of calculation are shown in Table 1.2-2.

¥°: Spare vehicles required is 10% of the actual number.  of
collection vehicles required.

| - &6



Table 1. 2-2 Operation Plan for Collection Vehicle (DT)

Alternative 1 | Alternative 2 | Alternative 3

Working Time (hr.) ( 1 1

| Round Trip Distance 36 22 36
Speed (Kn/hr.) 40 40 40
Collection Time (hr.) 2 2 2
Un{oading Time (hf.) 0.25 0. 25 0.25
Opening Check.Time for Vehicle (hf.) 0.5 0.5 0.5
Closing Check and Washing Time for
Yehicle (hr.) 0.5 0.5 0.5

Number of trip

Alternative

Alternative

Alternative

T7-0.5-0.%

36/40 + 2 + 0.25

7 - 0.5-0.5

22/40 + 2 + 0.25

T-0.5-10.5

36/40 + 2 + 0,25
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b. Detachable container truck

Detachable. container trucks will be used as collection vehicles
for institutional, road sweeping and grass cutting waste.

i. number of containers
Containers will be placed at main markets, hospitals and
offices which receive collection services at present. Some of
the containers will be also placed of roads as a dusi bin for

road sweeping and grass cutting.

Number of confainers is calculated based on the following
conditions;

- Capacity of a container is 5 m3.
- Apparent specific gravity is 0.173-t0n/m3.

~ Number of containers placed at each collection point is one
as shown in Table 1.2-3.

- Containers shall not oniy be placed at government offices but
also another offices of large waste producer,

- Spare containers required are 10% of the actual number of
containers required.
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Table 1. 2-3 Amouht and_Volume of Waste Discharged from Each Institution,

Road Sweeping and Grass Cutting

No. of Unit

g/unit

Amount of Waste(ton)

Volume of Waste(m3)

1991 1995 2000 | 1991 1995 | 2000
Markets shop :
e e e e e
e T T e e e e
Kok Pho | . - 20| L300 ovz: o0z: oz| 08 10 Lo
R R FRIFTO) S A B RS S
Sub Total | w0 | | L0: 12: 4] 560 64 1.6
Hospitals bed J : :
Mahosot | - 450 | 960 | o04: 05: 06| 24: 27, %2
Cpolice | so| 60| 01 01 o1 03 o04i 04
o e I e B e s
Setthathirat | 00| 60| o020 o02: 08| L1: Lz L4
' Lao Soviet ol eeo| o1 o0z oz| 08 08 L1
Csub Total | s | | L3i 14D L1| Tol 80 9.4
Road Sweeping Km g E ‘ :
15 |58,000] o0.9: 0.9: 09| ‘32: 32: 8.2
Offices enployee
26700 so| 08: 09: L1| 4si 510 .60
Total $.9° 447 50| 203 2077 263
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~ Consequently, number of container reguired is calculated at 40
‘according fo Table I.2-4. '

Table 1.2-4 Number of Container Required

Classification Number of Container 7 Remarks
Market
Sikhai 1
Nongdouang 1
Kok Pho 1
Sisawat 1
Sub-Total ' |
Hospital
Mahosot 2
Police 2
103 Hospital 2
Setthathirat 2
Lav-Soviet 2
Sub—Total 10
. Office i7
Road Sweeping, Grass Cutting ]
Spare Containers 4 (a¥b+c+d) 1.1
Total 49
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ii.

detachable container truck

Kumber of detachable container trucks required is calculated
based on the collection frequency and number of trip. Number of
vehicles required in 1995 and in 2000 is 3 units.

- collection frequency

Amount of waste discharged.from markets, hospital and road
sweeping differ - from each other as shown in Table T.2-3.
AlthOUgh the days required for the fill of a container with
the waste, the frequency of transportation is estimated to be
tﬁice a week. Consequently, the number of containers hauled
per day is calculated at 10 units.

- pumber of trips

Number of trips per day for a detachable container truck is
calculated based on Table I.2-5. Consequently, number of trip
of alternative 1, 3 and in alternative 2 is 5 and 6
respectively.

~ - number of detachable container trucks required

Number of detachable -container frucks required is 3 units
including a spare vehicle.
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Table 1. 2-5 Operation Plan for Collection Vehicle (DCT)

Alternative 1

'Alternaiive 2

Alternative 3

Working Time (hr.) T 7. 7
Round-Trip Distance (km) 36 22 36
Speed (km/hr.) 40 40 40
Loading Time (hr.) 0,25 0.25 0.25
Untoading Time (hr.) - 0.25 0.25 0.25
Opening'Check Time for Vehiéle (hr.) 0.5 0.5 0.5
Closing Check Time and Washing Time
for Vehicle (hr.) 0.5 0.5 0.5
¥umber of trip
7 -0.5~-0.9
Alternative 1 .... = 4,6 Say §
36/40 + 0.25 + 0.25
T-0.%~0.5
Alternative 2 .... = 5,7 Say 6
22/40 + 0.25 + 0.25
7-0.5-10.5
Alternative 3 .... = 4,6 Say &
36/40 + 0.25 + 0,25 '
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2) Preliminary Design of Disposal Sites
{1) Planning Procedure
a._Planning flow

In order to plén a disposal site at the Basic Plan Stage, a
planning flow is illustrated in Filg. I.2-4.

b. Considerations for planning

In the application of above-mentioned planning flow, the following
items are to be considered;

i. study on wastes to be disposed

- waste quality (iypes of wastes)
- unit weights of wastes
- calculation of disposal amount

ii. study on condition of sites

In the study of conditions of the disposal sites, the
following items are to be considered;

- haul distance from main waste generation area
- available land area
- g0il conditions and topography
- availability of cover soil
- climatologic conditions
- surface-water. hydrology
- geologic and hydrogeologic conditions
- local envirommental conditions

~- ultimate uses
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i. Study on Waste to be Disposed

ii. Study on Conditions of Site

iii. Design of Landfill

iv. Operation & Maintenance
Plan '

o

v. Calculation of Bill of Quantity

¥

Vi,

Cost Estimation

Fig. 1.2~4 Planning Flow of a Disposal Site
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iii.

iv.

design of landfill

Among the important factors that must be considered in this
stage are the following;

- {ypes of wastes to be handled

- landfill vdlume

And the facilities which are in need of a preliminary design

at this stage are as follows;

~ site preparation works

- access

- enclosing structures

- environmental preventidn neasures
- leachate collection and treatment
-~ drainage and ground water protection

- gas removal

- administration and inspection

- basice utilities

operation and maintenance plan

- operation plan

: days and hours of operations

: cover materials

- equipment
- personnel

calculation
Based on

maintenance

alternative

requirements
requirements

of bill of guantity

the  design of 1landfill and

plan, bill of quantity of

each

operation and
site for each

is calculated according to the following;

{ -
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- civil and mechanical works

-~ equipment required

.- personnel, utilities, fuel, covering materials and
maintenance accessories

vi. cost estimation

Cost estimation are ~derived based on the calculated
quantities and the scheduled rates obtained during the Study.

(2) Preliminary Design of Each Landfill
a. Study on waste to be disposed
i. types of wastes
In order to calculate wastes amount to be disposéd in terms
of volume {landfill wvolume), types of waste is defined as
domestic waste, cqmmercial waste, road sweeping waste and
institutional wastes (schools, hospitals and markets) without
treatment.

ii. disposal amount

According to the collection plam, the disposal amount per
day is calculated below.

Year 1995 1996 1997 1998 1999 2000
Disposal

Amount (ton/day) 72.3 86.5 101.7 117.8 134.9 152.9
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iii.

cumulative'disposal amount and volume

Based on the above calculation, the cumulative disposal amount
and volume is calculated below. The final “density of solid
wastes placed in a landfill varies with the mode of operation
of the 1landfill, the compactability of the individual sclid
waste components and the percentage distribution of the
components. Based on the results of WACS and data obtained in
Japan, the unit weight of waste disposed is decided as 0.7
ton/m3.

Year

1995 1996 1997 1998 1999 2000

' Disposal Amount per Year (1000 ton) 26.4 31.6 37.1 43.0 49.2 55.8
Cumulative Amount (1000 ton) 26.4 58.0 95.1 138.1 187.3 243.1
Cunulative Amount (1000 m®) 44.0 82.9 135.9 197.3 267.6 347.3

. Conditions of candidate site

The conditions for the planning of each candidate site are
described and tabulated in Table I.2-6,

. Design of landfill

i.

level of sanitary landfill development and operation
- As discussed in I.1.6, the level of sanitary landfill

development and operation for the Basic Plan is set up as
level 3.
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Table [. 2-6 Condition of Candidate Sites for Final Disposal

Site KM 18-DS - DChS NCDS
Items
@ Haul dié;aﬁce from _
© main waste genera- 18.0 18.0 11.0

tion area (from
Namphou) (km)

& Available land area

more than 60 ha

_more than 30 ha

more than 30 ha

Soil conditions
and topography

Clafey soils and
flat bush land

Clayey soitls and
flat bush iand

Clayey soils and
flat bush land

@ Availability of
cover soil

Available at the
site

Available at the
site

Available at the
site

® Climatology
conditions

Tropical monsoon

Tropical monsoon

Tropical monsoon

® Surface-water
hydrology

Part of larger
drainage catchment
area and plain land

Part of larger
drainage catchment
area and plain land

| Part of larger
.}drainage catchment

area and plain land

@ Geologic and
hydrogeclogic
conditions

Quaterhary alluvial
soil {clay and
silt). Groundwater
in unconsolidated
soil. Alluvium:
consisting of stiff
reddish brown clay
with tittle of fine
gravel. :

Quaternary alluvial
soil (clay and
silt). Groundwater
in unconsol idated
soil. Alluvium:
essentially of stiff
reddish brown
gravelly clay.

Quaternary alluvial
soil (clay and
silt). Groundsater
in unconsolidated
soil.. Alluvium:
essentially of stiff
reddish brown silty
clay with fine sand
and fine gravel,

local environmental
condi tions

In close proximity
to farmer's houses
and farm land,

In close proximity
to farmer' s houses
and farm land.

In ¢lose proximity
to farmer's houses
and farm land..

@ Ultimate uses

Subsequent study

Subsequent study

Subsequent s;udy

! -
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ii.

landfill volume

Based on the cumulative disposal amount, volume and
conditions of each candidate site, the landfill volume of
each candidate site for each alternative is calculated and
tabulated in Table I.2-7.

The items in the table, are described as follows;

- total disposal amount

Total disposal amount from year 1995, when. the site will
start operation, to year 2000 is calculated.

- total disposal volume
Total disposal volume is calculated using this formuia;
TDV = TDA/0.7 (ton/m°)
TDV ; Total Disposal Volume
TDA ; Total Disposal Amount

- total landfill volume for waste

Total landfill volume for wastes is calculated in the

following manner;

. Each mount is 4.0 m in height as shown in Fig. 1.2-G.
. Volume for cover soil is 35% of total landfill capacity.
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Table 1.2-7 Landfill Volume and Required Area of Bach Candidate Site for Each Alternative

Alterna- | Alterna- | Alterna-
Items Unit | tive 1 tive 2 tive 3 Remarks
KM18-DS DCDS NCDS
. Total Disposal Amount 1000t | 2431 | 243.1 | 243.1 | Unit weight is
' 0.7 ton/m
. TotaeriSposai Volume of Waste | 1000w 347.3 347.3 347.3 Total landfill
Total Landfill Volume 1000m’ 468.9 468. 9 468.9 | volume includes
covering soil
which is 35% of
it.
. Available Land Area ha |>60ha | >30ha | >30ha
. Required Area
Area of Buffer Zone - ha 4.1 3.9 3.9
Area of Bund and Others ha 2.5 1.7 1.7
Area of Regulation & Retention tla 1.0 ‘1.0 1.0
Pond
Landfill Area ha 11. 17 11.7 1.7
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Final Cover Soll

Daily Cover Soil

B - 0:2
cz . 4 - ’ .
& - Bund 0.3
SR NN 15

L 12,0

Fig. 1.2-5 Typical Cross Section of Bund and Landfill Operation

Yaste

. Based on the above-mentioned assumption, landfill volume is
calculated. '
. Consequently, the landfill area is drawn up.

- required area

A slite development plan for each candidate site is made. and
showon in Fig. 1.2-8, I.2-7 and I.2-8. As shown in the
figures, the area for the following facilities is required.

. buffer zone

. bund and others

. regulation and retention pond
. 1landfill area
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iii. deslign of factlities

The facilities which are in need of a preliminary designed
at this stage are as follows;

-~ gite preparation works

- access

- enclosing structures

- environmental preventibn measures

- leachate collection and treatment

- drainage and ground water protection
- gas removal

- administration and inspection

- basic utilities

The considerations for the design of fhe above-mentioned
facilities at this stage is described below.

site preparation works
Site clearing works such as clearing and grubbing.
- access

Paved all-weather approach roads to landfill site and on-site
roads to unloading area are considered.

- enclosing structures
Bund and embankment are considered.
- environmental prevention measures

Buffer zone, fence and gate are considered.
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léachate collection and treatment

Leachate collection pipe, regulation and'retention pond for
leachate circulation are considered.

drainage and groundwater protection

Installation 6f drainage canals to divert surface water
run-off 1is considered. Groundwater protection, however, 1is
not considered due to less permeability; i.e.about 10_6m/sec.
gas removal

Gas removal facilities are considered.

administration and inspection

Building including employee facilities and welghbridge are
considered.

d. Operation and maintenance plan

The considerations for the operation and maintenance plan at <this

stage is described below.

i.

ii.

operation plan

Basically, usual practice is 7 dayé/week and 7 hours/day.
Neither co-disposal of sludges nor the recovery of gas is
considered. Cover soil is to be obtained at the site by the
excavation of the ground.

personnel requirements

Personnel required for the operation of the site is
considered. '
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iii. equipment requirements for landfill

Based on the peak disposal amount per day, which includes
cover soll, landfill equipment requirements are calculated.

e. calculation of bill of qdantity

‘Based on the design of landfill, operatlon and maintenance plan,
bill of quantity of each site for each alternative is calculated.

g. cost estimation

After the calculation of bill ¢f quantity, cost estimation is done
based on construction price data collected.
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1.2.3 Outline of Facility and Equipment

1)

2)

Collection and Haulage, Road Sweeping, Drain Cleansing and OGrass
Cutting System ' '

OQutline of equipment for collection énd haulage, road sweeping, drain
cleansing and grass cutting system in 2000 is summarized in Table
1.2-8. This system is applied to three alternatives for comparison,
and operation and maintenance cost of equipment for each alternative
is calculated in consideration of the distance of each collection and
haulage route of the alternative. ' ‘

Outline of Each Disposal Sifes

Based on the preliminary design, the outline of cach disposal site is -
summarized and tabulated in Table I.2-9.
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Table I.2-8 Outline of Each Disposal Site

. Wame of Disposal Site
ITEMS Unit Remarks
KM 18-DS DCDS NEDS
I. Civil & Mechanical Work
Clearing ha 20.6 19,0 14,0
Buffer Zone m 940 170 110
~ Bund (Inland) n 2,650 | 1,780 {1,780
Drainage R 3,180 2,140 | 2,140
Approach Road (New) n 70 .50 50 | W=4m Asphait Pavenent
Access Rba¢ (Pavenent Only} n ~ 7,800 - ¥=6m Asphalt Pavement
On-site Road m 2,650 1,780 | 1,780 | W=3m Gravel Pavemenrt (t=0.3 n)
Kater Supply m 1, 000 7.000 |-1,000
L.eachate Collection Pipe i 500 500 500
Gthers LS 1 i 1 | Gas Removal, Fence, Gate and
: . Car Wash etec.
Electric Supply L3 - 1 1 :
Weighbridge &' Inspection Building No. - 1 1
Building (50 o) Ho. 1 1 1 _
Regulation and Retention Pond P{o. ‘ 1 1 1 pWith circulation punp
2. Equipment
Bulldozer No. 1 1 1
Hydraulic Excavator No. i 1 1
Dump Truek No. i 1 1
Water Truck -~ Ho. 1 1 1
3. Operation & Maintenance
i. Personnel No. 10 10 10
Manager No. 1 1 1
Engineer No. 1 1 1
Supervisor No. i 1 3
Operator No. 2 2 2
Clerk No. 1 1 i
Driver No. 2 2 2
Yorker o, 2z z z
ii. Utility
¥ater 1000m3 1 1 1
Electricity Mwh 5 5 5
Fuel 1000 1 165 165 185
iii. Cover 1000m3 | (198) (198) | {198) | On site
~iv. Maintenance
Bul ldozer No. 1 1 1
fiydraulic Excavator No. 1 1 1
Dump Truck No. 1 1 1
Water Truck Ho. 1 1 i

i
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- I.2.4 Cost Estimation
1) Conditions for Cost Estimation
The cost of each alternative plan includes the investment cost and
the annual expenses of facilities and equipment required to meet the

generated solid waste volume in 2000 based on 1991 prices.

In principle, 5% duty 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 followihg shows average énnual salary scale in DCTC;

- Manager ;276,000 kips/year
- Engineer ¢ 240,000 kips/year
- Supervisor ' ¢ 216,000 kips/year
- Technician or Operator ; . 192,000 kips/year
- Clerk ' ; 180,000 kips/year
- Driver : 156,000 kips/year
- Worker ;144,000 kips/year

The -above annual salaries exclude various sccial insurance payments,
special benefits' and over-time payment. Basic working hours are 7
hours/day with 306 working days/year. Table I.2-10 shows unit cost of
~utilities and fuels, eté.. Table I1.2-11 shows unit cost of equipment.
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Table 1.2-10 Unlt Cost of Utlilities and Funel

- Fuel (light oil x 120%) | - 162 kips/11t.

~ Electricity (for office use, 6,600 V or less) 18 kips/Kwh

~ Water for trade use, less than 100,000 1/month) 110-k1p$/m3

Note: Cost of lubrigant. which is more expemsive than light oil, is
© included in the fuel cost.

Table I.2-11 " Unit Cost of Equipment

Equipment Capacity Unit Price
' {1,000 kips)

W

- Dump Truck for Collection 10 m 28,917
- Detachable Container 'fruck ' 5 o 39,690
- Container 3 3,969
~ Water Truck _ n 36,855
- Small Dump Truck 2 ton 14,742
- Wheel Loader 80 PS 53,015
- Bulldozer 160 PS 130,977
- Hydraulic Excavator ' 80 PS 88,565
- Dump Truck for Landfill 8 ton . 38,556

With regard to facility and equipment mainténance costs pef_ year,
heavy machinery/vehicle and building service equipmeht/building
structure account for 4% of the purchase cost and 1% of the
construction cost respectively.

Employing straight line depreciation method, the annual depreciation

cost was calculated based on the life and residual wvalue of the
equipment given in Table I1.2-12.
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2)

Table 1.2-12 Life and Residual Value of Equipment

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

Table 1.2-13 shows details of manpower and equipment requirements as
well as waste amount to be treated.

Estimated Cost

The initial investment cost for all facilities and equipment to be
introduéed by 2000, and annual expenses for dealing with the voiume
of estimated solid waste in 2000, were estimated for each alternative
based on the cost estimate conditions given in 1). Estimated resultls
are given in Table I.2-14 and I.2-15.
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Table 1.2-13 Details of Alternatives in 2000

CAlt 1 Alt. 2 Alt. 3 Existing
Collection . _ _
Anount of Waste (t/d) 148 148 148 14
Distance (km/day) 3944. 2908 . 3944 _ 196
Manpower (Nos.} _ _
Manager i i i 0
Engineer 1 1 1 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 5 0
Operator 1 1 1 0
Yorker : 41 1 41 20
Operation & Maintenance
Manpower (Nos.) .
Manager 1 1 1 0
Engineer . - 1 1 1 0
Supervisor 1 1 1 0
Mechanic 11 11 11 9
Clerk 4 4 4 ¢
Administration
Manpower {Nos.)
Manager 3 3 3 1
Clerk 11 1" 11
Collection for Fee 30 30 30
Disposal Site
Amount of ¥aste (t/d) 153 153 153 17
Manpower (Nos.)
Manager 1 1 1 0
Engineer 1 1 1 0
Supervisor 1 i 1 ]
Operator 2 2 2 2
Clerk 1 1 i t
Driver 2 2 2 0
Worker 2 2 2 1
Heavy Equipment &
Vehicles (Nos.} i | 4 -0
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Table 1.2-14 Investment Cost
(Unit: mitlion Kips)

Alt. 1 Alt, 2 Alt.3

1} Construction

{1} Maintenance Shop 157.5 157.5 157.5

{2} Disposal Site i,188.1 1, 465. 4 1,196.6

Sub-Total 1,345.6 1,622.9 1,854.1
2) Purchase of Vehicles &

Equipment

(1) Collection 1,290.0 1,290.0 1,290.0

(2)_Cl¢ansing-Work 176. 7 176. 7 176. 7

(3) Maintenance Shop 11.3 11.3 11. 3

(4) Disposal Site 285.0 295.0 285.0

Sub-Total - 1,773.0 1,773.0 1,773.0

Total 3,118.6 3,395. 9 3,121.1

* Purchase.cost of vehicles and equipment is counted only one time because of its useful

‘term {5 or 7 years) and planning term (1995-2000).
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Table I.2-15 Annual Expenses in 2000
(Unit: million Kips)

Alt. 1 Alt, 2 Alt. 3

Collection
Depreciation 171.2 1717.2 171.2
Personnel Cost . 25.2 25, 9 25.2
Mdintenance 45.2 45.2 45.2
Fuel & ete. ' 103.4 76. 3 103. 4
0 323.9 351.0

Sub-Total 351.

Cleansing Work

Depreciation ' 31.5 31.5 31.5
Personnel Cost 8 7.8 7.8
Maintenance i | 7.1 7.1
Fuel & etc. 64.8 64.8 . 64.8
Sub-Total 111.2 111.2 111.2
Final Disposal
Depreciation 230.8 272.1 227.3
Fersonnel Cost 1.9 1.9 1.9
Maintenance 11,2 11.2 11.2
Fuel & etec. - 26.9 26,9 26.9
Sub-Total : 270.3 312.1 267.3
Management & Administration
Personnel Cost 10.3 10,3 10.3
Fuel & ete. 1.4 1.4 1.4
Sub-Total 11. 7 11.17 11.7
Maintenance
Depreciation 1.5 1.5 7.5
Personnel Cost 3.6 3.6 3.
Sub-Total 11.1 11.1 i1.1
Total Cost 755.3 170.0 762.3
Depreciation 446.5 488, 3 443.%
Personnel Cost 48.8 8.8 48.8
Maintenance 63.5 63.5 63.8
Fuel & etec. - 196.5 169.4 196.5

¥¥ Personnel cost does not include that for night soil service and dead body
freatment.
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I.3 Evaluation

1.3.1 Methodology

1) Planning Objectives

2)

The procedure adopted for evaluating the proposed alternatives is
shown in Fig. I.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 overall objective of the Basic Plan - is the improvement of
environment and quality of life, which consists of the following

components:

- Improvement'of coliection and cleansing services; and
- Improvement of environmental amenities.

Evaluation Critefia

The four evéluation criteria used for highlighting the distinguished
features of the alternatives are:

Technical desirability;

Economic/financial viability;

Transactional facilitation requirements; and

Environmental acceptability.

- 117



B/P Development
Objective

Evaluation
Criteria

Screening of Alfgrnative
Disposal Sites

Investigation of Sub~systemT
Discharge & Storage,

‘Collection & Haulage, Road

Sweeping, Drain Cleansing &
Grass Cutting, Processing &
Recycling, & Final Disposal

h A

Alternative SWM P

lans Identified

Technical Economic/ Transactional Environmental
Evaluation. Financial Evaluation Evaluation
Evaluation
Ranking Ranking Ranking Ranking
Synthesis Bvalution -
h
Selection of Desirable
Alternatives
Modification of No
Selected Alternatives |-

Fig.

Satisfactory

Yes

’ Bas

it Plan

1, 3-1 Procedure for Evaluating Alternatives
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1.3.2

1)

The alternativés identified are ranked on the basis of quantitative
as well as quélitative examinations of each of the above-mentioned
evaluation criteria. The methodology . used for environmental
evaluation, individual rankings (for four criteria above) and
obtaining the overall ranking is a simplified version of the multiple
criteria evaluation method called "Electre". Without assigning any
subjective weight, the domination 6f certain alternatives over others
became apparent.

Technical Evaluation

Evaluation Factors

The technicél 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 1.3-1.

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 bf future technical development; and
- contribution to fostering or upgrading engineers.

I - 119



2} Evaluation
a. Working conditions

Workers involved in solid waste managerient are engaged in
different types of work determined by such processes as
collection, transportation and final disposal; while the work 'of
cleansing workers is also different from that of the ' workers
engaged In these processes. The following four types of work in
particular require improved working conditions to .ensure both
safety and hygiene .

10ading=0f'solid waste into collection vehicles:

landfill work at'disposal sites;

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
cleansing/grass cutting, there is no specific difference between
the three alternatives. Although the site conditions are'different,
there 1is also no specific difference in terms of final. disposal.
because the same landfill method (level 3 sanitary tandfill) will
be applied.

b, Operation and maintenance
Similar to the reason described above, there is no clear
difference among the three alternatives exeept 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 described 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 cohditiqns, the same

indirect advantages will be expected from the alternatives.

Tabie I.3-1  Technical Evaluation

Alternatives

Criteria
i 2 3
(1} Working Conditions A A A
(2)'Operation and Maintenance A B A
(3) Construction A A A
(4) Indirect Advantages A A A
Overall Assessment A B A

A: Good
B: Fair
C: Poor
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I1.3.8 Economic and Financial Evaluation
1} Econonmic Evaluation.

Table I1.3-2 shows economic c¢osts of construction, 'purchase of
vehicles and annual expenditures, excluding depreciation as well as
direct benefit expected from the re-use of land after disposal of

solid waste.

The economic 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 cconomic costs.

b. With regard to peréonnel cost, some adjustment of wage (shadow
price} was made considering the opportunity 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 number, and
shortage for the next year will be fulfilled in every year. ¥ith
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 proposed
figure in 1994.

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

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

for Alternative 1 whenever a discount rate of 0%, 5% and 10% are
adopted.
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Table I, 3~2 Economie Evaluation
{Unit: million Kips)

“Alt, % Alt, 2 Att. 3
Economic Price in 1991
Investment Cost ' 2,955.17 3,219.2 2,963.8
Construction Cost 1, 286. 1 1,549, 6 1,294, 2
Purchasing Cost 1,869. 6 1,669. 6 1, 669. 6
Annual.Exbgnditure in 2000
(excluding depreciation) 211.2 188.1 211.2
Land Value after Disposal 2.9 0.5 0.5
Discount 0%
Total Projecf'Cost 3,756.6 4,073.8 3,017.2
Total Benefit 2.9 0.5 0.5
Net Cost 3,753.1 4,073.3 3,916. 1
Rank 1 3 2
Discount 5%
Total Project Cost 3,473.8 3,774.3 3,613.2
Total Benefit 2.1 0.3 0.3
Net Cost 3, 471.1 3, T14.0 3,612.9
Rank 1 3 2
Discount 10%
Total Project Cost ' 3.251.3 3,537.0 3,3713.2
-Total Benefit - 1.h 0.2 0.7
Net Cost 3,249.8 3,536.8 3,373.0
Rank | | i 3 2
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2)

3)

Financial Evaluation

Table 1I.3-3 shows a cost comparison of the alternatives based on the
market prices in 1991. Alternative 1 requirés'the least inVeétﬁent.
This 1is explained by the alternatives settled, which only consider
the conditions of the disposal site.

In terms of annual expenditﬁré in 2000, with the exclusion of the
depreciation - cost, Alternative 2 shows the least because its

_transportation cost for cellection vehicle 1is least in  the

alternatives.

If the depreciation cost is included, Alternative 3 shows the lLowest
amount. However, the difference between Alternative 1 and Alternative
3 is not so big. '

Combined Evaluation

The combined evaluation with respect to economic and fihanéial

aspects indicates that Alternative 1 is most preferable as shown in
Table I.3-4.
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Table [. 3-3 Financial Evaluation

{Unit: million Kips)
Alt, 1 Alt. 2 Ale. 3

Investment Cost 3,118, 6 3,895.9 3,1217.1
Rank i 3 2
Annual Expenses

(excluding depreciation) 308. 8 281,17 308.8
Rank 2 1 2

- Annual Expenses

{including depreciation) (C) 755.3 7701 752.3
Rank - 2 3 1
Revenue (R)#% 2.9 0.5 0.5
Surplus (C-R) 752. 4 769. 6 151. 8
Rank 2 3 1
Net Cost in case of Increment

Personnel Cost _

(5% per annum.) 783.1 800. 2 782,83
Rank 2 3 1
%% Revenue from sale of land after the completion of landfill operation under the

assumption that the land price is as same as that of surrounding area.

Table 1.3-4 Combined Economic and Financial Evaluation
Alt. Alt. Alt. 3

Economic Evaluation A ¢
Financial Evaluation B C
Combined Evaluation A C B
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1.3.4 Evaluation of Transactional Facilitation
1) Evaluation Factor

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

- location of ‘disposal sites; and
- collection and hauling distances.

While these alternatives may have a diverse social impact on the
affected public, estimating the extent of such impact will not be
easy. This is due to difficulties in obtaining pertinent data at this
stage of  the stﬁdy. Efforts are made, therefore, to .examine
transactional facilitation necessary for reSolving the following
sensitive and/or demanding 1issues associated with the planning
considefations cited above.

a. Possibility of land acquisition;
- land use restrictions
- land ownership
- necessity of compensation
b. Possibility of acquiring neighborhood consensus; and
- necessity of neighborhood consensus
- necessity for "out of sight" measures
- relative difficulty
¢. 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

An estimation of the order and magnitude of difficulties to ‘overcome
in (or of efforts needed for) facilitating these transactions depends

- very much on the degfee Qf political as well as administrative
interéction. For the purpose of the current analysis, however, the
ranking'of the alternatives is based simply on the number of criteria
with an X-mark under each alternative or column heading of the matrix
as shown in Table I1.3-5,

a. Possibility of land acquisition

It is identified by the field survey that the land acquisition of
DCDS and NCBS might be difficult while that of KM 18-DS 1Is not,
The reasons are as follows;

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

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

iii. In close proximity to the NCDS, there is a forest reservation
project aided by the Swedish Government. It seems, therefore,
to be difficult to change the present land use.

.b. Possibility of getting neighborhood consensus

There seens to be no difficulty of getting neighborhood consensus
on the three sites, because those are less populated areas and
"out of sight" measures such as the construction of é buffer zone
could be easily achieved. It is, however, necessary to pave the
present access road to the DCDS to get neighborhood consensus for
the Alfternative 2.
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Table 1.3-5 Transactional Evaluation

Alternatives

1 2 3
Criteria
(1) Possibility of Land Acquisition X X
- Land use restrictions Nit National  National
Reserved  Reserved
Forest Forest
- Land ownership Vientiane Office of Ministry of
Municipa-  Cabinet Agriculture
lity Council & Forestry
- Necessity of Compensation _ ' Nil Much " Little
(2) Possibility of Acquiring Neighbourhood Consensus
- Necessity of'neighbourhood consensus . A little A little A liitié
- Necessity for "out of sight” measures . Necessary Necessary Necessary
~ Relative difficulty Easy Easy Easy
(3) Compatibility with Regional Development Plans X
~ Competitive development plan _ Nil Green 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 difficulties in transactional

facilitation.
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c. Compatibiiity with regional development plans
As for the KM 18¥DS'and NCDS, there is no competitive development
plan and the use of the lands as final disposal sites seems to be
. compatible with the regional development plan. The DCDS, = however,
is not compatible with the regional development plan, because the
Green Peace Lanxang Plan has already been approved by the Office
of Cabinet Council.
1.3.5 Environmental Evaluation
1) Evaluation Factor
Sihce 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 censiderations.
a. Possibility of drinking water pollution
b. Impact by surface water pollution
¢. Impact of flooding
d. Tmpact by groundwater pollution
e. 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)

3. Impact on inshore or river fishery

k. Impact on terrestriai Vegetation and wildlife
1. impact on aquatic/marine flora and fauna

m. Impact on natural landscape

n. Impact on historic places or structures

0. Impact on religious places or structures

Evaluation

“For the purpose of the ‘current analysis, the ranking of the

alternatives 'is based simply on the number of criteria with x-mark
under each alternative as shown in Table 1.3-6. The reasons of the
evaluation are described as follows,

a. Although most of the subsolls of the three candidate sites are
clayey dsilt or clayey soil and their permeabilities range from
1079 cn/sec. to 1076 cm/sec., the possibility of drinking water
pollution will be fair due to the 1ackiof potable water supply. It
is, therefore, necessary to provide potable water to the
surrounding area. '

b. Although the permeabilities of the subsoils of the three candidate
disposal sites are less than'lo'5 cm/sec., impact by grdundwater
pollution will be fair. It is, therefore, not recommended to use
the groundwater for drinking if the site would be used as a
disposal site.

¢. 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.
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Tabie I. 3-6 Environmental Evaluation

Evaluation Itenms Alternative 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. Impéct by groundwater pollution Fair X Fair Fair X
e. 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 {iood Good Good
i. Land stability tood Good Good
}. Impact on inshore or river
Tfishery Nil Nil Nil
k. Impact on terrestrial vegetation
and witdlife Nil Wil Nil
1. Impact on Aquatic/Marine flora
and fauna Nil Nil Nil
Impact on natural landscape Nil Fair Fair | x
Impact on historic places or
structures Nil Nil Nil
o. Impact on religious places or
structures Nil Nil Nil
Overall Evaluation A ¢ B

Note: The

following ranking is used in the Table.

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

acceptability.
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d. In terms of the DCDS and NCDS, the present natural land use is the
natural forest :resérved area. It is, therefdre, concluded that
impact on natural landscape is fair.

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

a. Fifst Rank: Alternatives 1
b. Second Rank: Alternatives 3

‘¢. Third Rank: Alternative 2
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1.8.6 Selection of an Optimum Alternative

The evaluation results based on each of the four evaluation criteria are
summarily presented in a matrix form in Table 1.3-7.

Table 1.3-7 Overall Evaluation

Alternative Alternative Alternative

1 2 3
Technical Aspect A B A
Economic Aspect A _C B
Pransactional Aspect A C B
Environmental Aspect A G B
Overall Ranking 1 3 2

The matrix implies the following overall ranking of alternatives,

-Alternative 2 is dominafed by Alternative 1, and 3 regardless of

[N

any set of weights to be associated with the evaluation criteria.

1i. 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.

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

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

‘gystem to be established in the Vientiane urban area by 2000 should be
the Alternative Plan 1.
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APPERDIX J OUTLINE OF THE BASIC PLAN

J.1 Technical System
J.1.1 Outline of Technical System
1) Main Objectives
There are many improvement measures in the Basic Plan. In terms of
the technical system for the Basic Plan, the following two are the
main objectives;
a. Extension of collection service to the whole population of the
Vientiane urban area; and
b. Execution of gsanitary landfill for- dispesal of solid waste
collected.

2) Outline of Technical System

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



Table 1. i-1

Outline of Technical System in 2000

Technical Sub-Systems

Contents and Proposed Systems

1. Discharge and Storage

a.
b.
c

Amount of Generation
Amount of Discharge
Type of Refuse Bins

2. Collection and Haulage

a.
b.
c.

f= %

@

Amount of Collection
Collection Service Ratio
Collection Frequency

Collection System

Equipment

3. Road Sweeping, Drain Cleansing
‘and Grass Cotting

a.

b.

Service Area

Main Equipment

4. Processing and Recycling

a.
b.
c.

Processing _
Recycling Amount
Recycling Faeility

5. Final Disposal

a.
b,
.

Disposal Amount
Final Disposal Site
Area

Final Disposal Method
Equipment '

6. Operation & Maintenance of

| residential and commercial area,

19¢. 1 ton/day

158.1 ton/day # :

Bamboo baskets for the residential and commerc1al
area, and comaunal containers for the institutions.

148.2 ton/day % %%

100% for whole Vientiane urban area _

Once a veek for residential and commercial area, and
everyday for the institutional waste In principle,
Curb collection and bell collection for the -

and station -
collection for the institutions, :
Dump trucks for the residential and commercial area,
and detachable container trucks for the institutional
waste,

Road Sweeplng. 15 kn of road same as the present road

length for sweep - :

Drain Cleansing; The drains of the" 15 km and any

drains requested by the residents

Grass Cutting:; 15 km of road same as the presént

Road Sweeping: Detachable contalner trtcks and
containers, and water trucks

Drain Cleansing; Small dump trucks and a wheel loader

Grass Cutting; Grass cutters

No specifiec facility
31. 7 ton/day
No specific facility

152.9 ton/day #%

KM 18-DS

Available land area; more than 60 ha
Landfill area; 12.4 ha

Sanitary landfill level 3

A bulldozer, a hydraulic excavalor,
a water truck

a dump truck and

Equipment
a. Yehicle Depot KM 7 Vehicle Depot
b. Maintenance Preventive maintenance & light repair; XM 7
maintenance shop
Heavy repair; Outside order
thes:

¥ The diffrence of waste amount (9.9 ton/day) between discharge amount and

collection amount is derived from self-disposal amount (5. Zton/day} and direct
hauled amount from one market{4.7 ton/day).

++ The difference of waste amount(d. Tton/day} between collection amount and dlsposal
amount is derived from direct hauled amount.
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J.1.2 Discharge and Storage

The_ proposed discharge and storage System is outlined and tabulated in
Table J.1-2,
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J.1.3 Collection and Haulage

~The proposed collection and haulage system is outlined and tabulated
in Table J.1-3. The main equipment of collection and haulage systenm
is illustrated in Fig. J.1-1.
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( Open Dump Truck )

W

!

{ Close Dump Truck )

{ Close Container )

{ Detachable Container

Truck )

( open Container )

THE STUDY ON THE SOLID WASTE MANAGEMENT SYSTEM
IMPROVEMENT PROJECT IN VIENTIANE, LAC P.D.R.

JAFPAN INTERANATIONAL COOPERATION AGENCY

Fig. J.i-1 Main Equipment of Collection and Haulage Systen
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J.1.4 Road Sweeping, Drain Cleansing and Grass Cutting

The proposed road sweebing, drain cleansing and grass cutting systenm
is outlined and tab.ulat'ed in Table J.1-4. The main equipm_ent of road
éweeping, drain cleansing and grass cutting system is illustrated in
Fig. J.1-2. '
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{ Wheel Loader )

T ( Small Dump Truck )}

S e { Water Truek )

LL_.';/ xmé&\q ( Grass Cutter )
7 .

THE STUDY ON THE SOLID WASTE MANAGEMENT SYSTEM
IMPROVEMENT PROJECT IN VIENTIANE, LAO P, D. A,

JARAN INTEANATIONAL GDDF‘EH'AT_IDN AGENCY

Fig. J.1-2 Main Equipment of Road Sweeping, Drain Cleansing and Grass Cutting Systenm
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J.1.5 Final Disposal
The proposed final _disposal system is outlined and tabulated in

Table J.1-5. The prospective illustration of sanitary landfill 1level
3 is shown in Fig. J.1-3.
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Table J.i—ﬁ Qutline of Final Disposal System in 2000

ltems Contents "Remarks
Proposed Site KM 18-DS
Waste toc be Disposed Domesiic waste, commerciaf
waste, road sweeping waste and
institutional waste
Daily Disposal Amount 152.9 ton/day
Cumulative Disposal Amount | 178,400 tons From Jan. 1995 to Dec.
' 12000
Landfill Method Sanitary landfill level 3
Available Land Area More than 60 ha
Landfill Area 12.4 ha From Jan. 1995 to Dec.
2000

Facilities Qutline

- Main Facilities

- Envitonmental Protection
Facilities

- Building and Accessories

Equipment

Personnel

Enclosing structure, drain

system and access

Buffer zone, litter control,
removal, leachate collection,
leachate circulation,
monitoring facilities

gas

and

Site office and weighbridge

Bulldozer, hydraulic excavator,
water truck and dump truck

10 persons

J - 12
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J.1.6 Operation and Maintenaice of Equipment'

A vehicle depot is proposed to be established 5t the KM 7 present
vehicle depot of the Cleansing Section of Vientiane Municipality. The
preventive maintenance and light repair of the equipment will be done
at a 'maihtenance shdp to be established in the depot. The proposed
vehicle depof and maintenance shop is outlined and tabulated in Table
J.1-6. The outline of maintenance shop is illustrated and shown in
Fig. J.1-4.
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Table J.

1-6 Outline of Vehicle Depot and Maintenance Shop at KM 7

[tems

Contents

Remarks

1.

Vehicle Depof

2. Maintenance Shop

3.

a. Facility

. Funetion

¢. Equipment

Personnel

Available Area; 2,500 nf
Location; ¥M 7 Present Depot

Office, various shops and
inspectiion pits

1

Administration and accounting
section

Service shop

1

- Tyre shop

1

Tools and store shop

1

Field storage for disposal site

ligh pressure car washer; battery

quick charger, air compressor,
electric welder, gas cutting
equipment, nozzle tester, ete.

18 persons

for general works

for minor repair

for inspection and repair
of tire

for supply and control of
spare parts

- for preventive maintenance

of landfill equipment
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J.2 Institutional System
J.2.1 Methodology

In order to realize the proposed technical system, the improvement
measure of institutional systems, ~such as organization, finénciai
system, laws and enforcement, public education &nd staff training is
studied and a suitable institutional system is planned and

recommended in this section.

Fith respect to the Institutional system, the following two are fhe
-main objectives of the Basic Plan;

a. Establishment of a definite organization responsible fof SWM, which
is proposed to be set up as a new depariment; and

b. Establishment of ‘a stable financial system.

J.2.2 Organization
1) Present Problems

As for the presént organization, virtually all aspects of it need to
be improved. The major problems are identified as follows;

- lack of a definite 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 trainihg system
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2)

Responsible Organization

In order to solve the above-mentioned problems, it is necessary to -
exanine what kind of organization should take the responsibility of

- SWM - in Vientiane, i.e., the assignment of responsibility. There are
-the following alternatives on the rersponsible organization;

- DCTC, VM;
- DPH, VM; _
State Sanitary Company;

1

Private Companies; and

Establishment of a new organization in Vientiane Muniéipality 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 proposed that a new department,
Urban Service Department, shall be established in Vientiane
Municipality as the_responsible organization of SWM in Vientiane. The
reasons are described as follows;

i. Extension of collection services to the whole populatiqn.of the
Vientiane urban area 1s the main objective of the Basic Plan,
while the present population covered by collection services 1is
only 4.8%. In order to achieve this' objective, the present
organization responsible in Vientiane Municipality, 1i.e. DCTC
and DPH, 1s not capable both in quality and QUantiﬁy. In
adﬁition, they have their own tasks and SWM is the minor one
among them. '

ii. In order to attain the goal of the Basic Plan, the -number of
bersonnel in the responsible organization of S¥M. in Vientiane
should increase from 67 in 1991 to 366 in 2000. The number of
staffs 366 is quite eligible for an independent department in
Vientiane Municipality.
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iii. Although - the "Basic Plan proposes the : establishment of
Beneficiary—Pay—Principle. there are some items which could not
be shouldered by the Beneficiaries in the form of fees, such as
road sweepihg. drain cleansing and grass cutting. The private
companies and semi-government organization, therefore, could not
maintain theSe works without subsidies or budgets from Vientiane
Municipality.

iv. As . for final disposal, the cost of the sanitary landfill
including construction, operation and maintenance, éould not be
covered by the -tipping'fee if a strict enforcement on the
illegal dumping is not established. In order to completely avoid
illegal _dumping, it is indispensable not only to strictly

' enfofce the anti-littering law but also to ask . public
cdoperations which require a sort of education programs. These
tasks, however, could not be done by the private sector.

V. The privatization of the state companies is the basic policy of
the Government of Laop and many state companies were privatized
recently. However, there are many problems observed in the
privatized companies, i.e. lack of capability, poor financial
management, unclear roles, lack of O&M cost, efc.. Since sound
S¥M is indespensable in maintaining the city and her citizens'
lives, a sound and self-sustainable solid waste management
system shduld be estabiished,in'the Municipality at first. Thus
the privatization of SWM shall be done after the establishment
of a regulatory system of private companies in the Municipality.

3) Proposéd Scheme for the N¥ew Department (Urban Service Department
(Ush) -

a. Necessity of establishment
Establishment of an independent depaftment (herein referred to as

- Urban Service Department - USD) responsible for SWM 1is strongly
recommended in view of the following:
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ii.

iii.

Although the present colleCtion service ratio for résldential
and commercial area is 4.8% and .22.3% vrespectively, they
should be increased to 100% by 20060. In accordance with the
increase of service ratio, 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 Dbudget or cost of SWM will increase
rapidly due to the urbanization and the change of life style.

.In other developing countries, the cost of SW¥M shares the

major part of the expenditure of local governments.

The demand for solid waste management service will further
increase in the future both in terms of quantity and quality,
The demand for higher technological standard will also

increase.

To establish a USD does not basically require money. Whether
or not to establish it depends on the decisioh of the
Municipality's top administrators. There seems to be no major
reason why it should not be established, though.

b. Organizational framework proposed

i.

organization scheme

An  organization scheme as shown in Fig. -J.2-1,
Organization Chart, is proposed for the new Urban Service
Department of Vientiane Municipality. The organizational
scheme of the USD proposed below is the one that would be
implemented by employing additional personnel.

The responsibility of Cleansing Service Section:I is waste
collection and haulage, while that of Cleansing Service
Section II 1is road sweeping. grass cutting, - drain
cleansing and clean-up of illegal dumps.
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Management
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of Equipment
Section
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Enforcement
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J.2-1 Proposed Organization of the USD




ii.

manpower scheme

The number of personnel required for the proposed
department is shown in Table J.2-1 according to the
sections and the positions.

C. Feafures of the organization proposed

The organization proposed has the following features:

ii.

iii.

In order to fulfil the expansion of the collection service
up to the whole populatibn of the Study'afea, the new
depariment shall recruit about 300 new employees in
accordance with the expansion. However, SOme of the
personnel required can be déployed from the existing
departments.

The new department will have a unit and seven sections as
shown below.

- Research and Development Unit=

- Administration Section

- Cleansing Services Section I

- Cleansing Services Section IT

- Night-Soil Management_Section

- Disposal Site QOperation and Management Sections#
- Campaign and Enforcement Sections

- Operation and Maintenance of Equipment Section=

Note: Section marked with asterisks 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.
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d. Funétion of each Section

ii.

Research and Development Unit

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

Monitoring the performance of the Sérvices and measuring
the efficiency are important steps towards the
identification of'probléms and improvement on efficiehéy
of services Mon1tor1ng w111 also enable the Municipallty

- to assess its progress towards the Basie Plan Targets The

person in charge of this unit should develop some
performance indicators.

The effectiveness of the clean51ng services depends -much
on the appropriateness of the equipment used An engineer
in charge of this unlt must be keen in finding approprlate'
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.

Administration Section

" Under the proposed scheme, judging from the personnel size

of the department and areas for fee collection, one
manager, 11 clerks (including a chief, typists and others)
and 30 fee collectors would be sufficient to the new
department.
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ii1.

Cleansing Services Section I

This section -will be responsible for the execution of

-solid-waste collection and haulage. A crew of a dump truck

will consist of a driver and four workers, while that of a
detachabie container truck will consist of a driver and aﬁ
assistant. A supervisor will be responsible for 32
villages. As such, 3 supervisors will be required and -
three units will be set up under the control of each
supervisor.

Cleansing Services Section II

This section will be responsible for the execution of road
sweeping, grass -cutting, drain cleansing and clean-up of
illegal dumps. The section will have the following three
units, and three supervisors will be responsible for three
units,

- Road Sweeping Unit;

-~ Grass Cutting Unit; and

- Drain Cleansing and Clean-up of Illegal Dumps Unit.
Night-Soil Management -Section

At preseht. the Night-Soil HManagement Unit of  the
Cleansing Section has the following sub-units and totally
10 staffs are engaged in the work; '

- Treatment of. Dead Body Sub-unit;

- Night-Soil Management Sub-unit; and

- Watering Flowers Sub—unit

In the plan'proposed, those sub-units will become units
and will not change their functions.
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vi.

vii.

Disposal Site Operation and Management Section

In view of the increasing importance of sanitary diSpdsal
of 'waste, the site planning and mapagement - have already
become important enough to have some personnel specialized
in this field.

- Ideally  speaking, there should be some mechanical

engineers or sanitary engineers with a. university degree
qualification. It may, however, be - difficult for the
Municipality'to find such personnel and place them in a
section of the Urban Service Department in view of the
lack of budget for such personnel within a section. In the
present set-up, -it would be more feasible for the
MUnicipality."to place a civil engineer 'in Research &
Development Section, a mechanical engineer in Cleansing
Services Section T and a sanitary engineer in this
section. This is an acceptable arrangement prdvided that

there is a good inter—séctionai collaboration between the
three sections. In any case, it is advisable 1o have at
least one manager or some other fechnical personnel: in
this Section. | |

Campaign and Enforcement Section

Campaign and enforcement are necessary 1if Vientiane
Municipality wishes to expand ité collection service, to
stop the illegal dumpings and littering of waste, and to
improve its SWM.

This Section will have one manager, one supervisor and
four overseers who will be mpbilized for campaign and
enforcement. Both manager and supervisor are exbected to
come up with detailed implementation plan for campaign and
enforcement.
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viii. Operation & Maintenance of Equipment Section

Operation and maintenance of equipment for collection,
haulage, disposal and cleansing services is a key factor
of a self-sustainable solid waste management. In view of
this, the Operation and Maintenance Section shall be
established 1in the USD. The Section will be responsible
for operation and maintenance of vehicles and equipment
for SWM. For the purpose 8 mechanics and 4 clerks will be
assigned.

. Role of peréonuel expectied

In order to strengthen the solid waste management, personnel in
respective level (Departmental head, engineers, supervisors,
etc.) are expected "to perform more positive roles ~ 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 of coilection area; '

- training of operators, drivers and workers;

- data-base management; and

- menitoring the sefvices performance of the Department's

workers.

Managers and engineers are expected to perform the following
duties:-

measurement of productivity and_cost—control;

introduction of sanitary landfilling;

inter-sections communication to exchange experience and know-
how; and

overall supervision.
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Director and deputy director are ‘expected to perform the
following responsibilities:-

disciplinary control for 1mproving'work—morale;

sound personnel management;

i

provision of training opportnnity for staff

inter-departmental communication;

overall management.
Municipal Administrators are expected to:

- understand the importance of the application of systematic
thinking and planning to'the.301id waste management;

- support the service executing departments, and give as much
authority (controlling power) as possible to them;

- maintain quick and ~effective d1301p11nary control, and
strengthen employees' work-morale; and

- minimize political involvement in the execution of the
cleansing services.

4) Improvement on the Labour Hanagement

a. Necessity for effective disciplinary control 'and work-morale
support '

The Municipality's labour management is generally'wéak and  loose
in terms of its disciplinary control and work-morale support. The
loose management, in fact, is an important element which explains
why the Municipality is more inefficient than private contractors
in terms of waste collection. ' '

It is important to note that faéility improvement  and
technological improvements, in general, alone would not bring
about desired effects unless such improvements are accompanied

"with the improvement on. the managerial capacity inclusive of the
labour management capac1ty
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The good labour management requires fair and quick evaluation of
employees job performance and behavior. Results of such evaluation
then should be expressed in terms of diséiplinary actions and
rewards.

b. Solution to the problem

The root 6f this problem is so deep that it requires not only the
proposed organizational reform but also more importantly requires
serious attention of the Municipality's administraters. What is
equally required is the reduction of the political interference in
the Municipality's administrative and managerial affairs.

J.2.3 Finance
1) Targets

As long as SWM is an indispensable service for urban life and ains to
keep an environmental standard befitting a capital city, it is
'necessary to find the source of revenue to. be secured for - the
expenses required. As city services have a tendency to expand ecasily,
it is important that beneficiaries clearly understand that they must
pay for their share of the services, and rational and low-cost waste
collection and'disposal system should be established. In.other words,
it must be made that the to all cost necessary for SEM is to be
financed by all households and enterprises (regardless of whether
they are publiec or private) who discharge waste,

The SWM system in Vientiane Municipality has the following

characteristics;

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

b. Crude open dumping 1s adopted at the bpresent disposal site,
causing environmental problems.

J-29



2)

¢. Residents in non-collection areas conduct récycling- aﬁd gelf-
disposal to keep the sanitation level of their residential area.

d. The consciousness and willingness to pay for SWM is véry high.

These situation will cause the dirty and dangerous environment of the
capital city.

Therefore, punctual collection services and sanitary - disposal Iis
urgently necessary: for the expansion of the collection area. The cost
to maintain these activities Is estimated as 755 million Kips in
2000. It is about thirty'times.of the cost for SWM in 1990. But it is
necessary to self-finance these cost mainly by fee collection.
Therefore, the basic target in finance is 100 percent self-finance
in 2000.

The following 'secohdary targets must be established in order to
attain the basic target menticned above,

a. Formulation of rational and low-cost solid waste colleétion and
disposal plan.

b. Clearness of the money flow for SWM, especially disclosure and

termination of informal money flow.
c. Establishment of a fair fee system, which include a tariff
schedule commensurate to the services provided and improvement of

fee collection system.

Composition of Financial Resources

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

Burden of households

The expenses incurred in the colleclion and disposal of waste
discharged from households should be covered by the fees collected
from the residenté.

. Burden of enterprises

The expense 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.

Public burden

The éxpenses incurred in the collection and disposal of waste
discharged from public establishment, as well as waste collected
from roads, rivers, canals and parks, should be paid by the
respective responsible administrative bbdy. In other words, the
expenses shall be appropriated from budget of Vientiane
Municipality.

In Vientiane Municipality, the public organization often reduce or

‘ignore their payment for the cleansing services due to the shortage

of their budget, thus becoming an obstacle in the establishment of

financial resources of SWHM.

The'réspective amount to be shouldered by each burden mentioned above

is as shown in Table J.2-2.
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Table J).2-2 Estimated Burden in 2000

Waste volume to be treated by the USD ' (tan/day)

To be Collected To be Disposed To be Cleaned

louseholds 128.9  128.9

Enterprises 8.4 8.4
Public ‘ 0.9 6.9 0.9
Collected by :
Private Company {10.0) 10.0
Birect Haule 4.1
Total 138.2. 152,98 0.3
Collection Final Disposal Cleansing Total

Coét Required
(million Kips/Year)

by the Work _ 351.0 270. 3 111.2 732.%
Management Cost 8.5 0.6 2.5 1.7
Maintenance Shop Costit 1.9 2.0 1.1 11.1
Total o . 367.4 212.9 115.0 755.3
Burdenr {million Xips/Year) Collection Final Disposal Cleansing Total
Honseholds 342.7 230. 1 572. 8
Enferprises 22.3 15.0 7.3
Publie 2.4 1.6 115, 0 119.40
Private Company 11.8 ' 17.8
Direct Haule : 5.4 8.4
Total 367. 4 212.9 115.9 7585.3

Note; # Mapagement cost is calculated based on the ratio of personnel expense of each
work category.

¥+ Maintenance Shop Cost is caleculated based on the ratio of maintenance expense
of equipment and vehicles for each work category.

I - 32



If collection service is executed 313 days a year, the cost burden

~ per collected waste volume is calculated as follows;

Collected Cost Buden

Burden Volume 1,000 Kips/
million Kip ton/year ton
a. Burden of households 504.3 33,264 15.2
b. Burden of enterprises 97.6 6,435 15.2
c. Public burden 118.5 231 513.0

As  for the capability of household to bear  the cost of SWM, from
the result of the Community Consciousness Survey, the present burden
of a household for SWM is about 0.5 percent of their income. Income
is 80,000 Kips/month/household and fee for collection is 400
Kips/month/household. The fee from a houéehold is about 400
Kips/month in 1991, which means that the cost burden per ton is 3,580
Kips (400 Kips/month/household/ﬂ.62 X 30 days x 6 persons x 0.001).
The figure shows the neéessity of increment of fee tariff if self-
finance should be - executed. The process and feasibility will be

examined in the pilot'project.
Fee Collection Systen

The method of collecting fees may be divided into direct collection
and indirect collection roughly. Direct collection means the system
where the fees for GSWM are collected by fee collectors or the
officers in SHM office. The exiéting system in Vientiane Municipality
is exactly one the of direct collection methods. Indirect collection

. means the system where the fees are collected through some other

systems 'such as tax system or charge systems of other public

services.
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Since the money flow after collecting the fee is Unciear and éauSes
some distrust for SWM, the fee collection syStem should be examined.
The examination should be done on both the clearness and
effectiveness of the system. From the principle of Beneficiary-Pay-
Principle, a fair system is also expected.

A sﬁitable system  for Vientiane Municipality was proposed and
examined through the feasibility study and dlscussion with the
Vientiane Municipality.

{1) Types of Fee by Service

From the view of the guality of service, there are three types of

fee;
a. Basic collection service; Basic Fee
b. Additional collection service; Special Fee

¢. Disposal service; ' Tipping Fee

The basic service consists of collection from collection points,
transfer to disposal site and disposal. Door-to-door serviCe' is
more convenient for the beneficiaries, Tt is, however iore I&bour
intensive than the curb collection,'thus the additional fee may
be considered. On the other hand, private contractors or private
companies which have Vehicles and employees to transfer solid
waste to a disposal site can save “from the curtailéd “cost
involved - in transferring activitieé Therefore, a tipping fee
system which covers for the final disposal expense of the waste
hauled by each hauler is recommended.

Basic 'fee should cover transferring cost and disposal coét in

minimum. Special fee should cover door~to-door collection cost,
tfansferring cost and disposal cost. Tipping fee should cover
disposal cost.
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Transfer and Disposal
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Disposal Service | | I

(2}

Disposal

Fig., J.2-2 Principle of Solid Waste Services and Fees

Fee Collection System

Thé first improvement of the fee collection system is to reduce
the. portion of money c¢ollected by the fee collectors. One reason
is that there are doubts that some part of the money collected

. are not received by the officers in the Cleansing Section.

Another reason 1is that it is said that an additional fee is
collected for their tips. One of the methods to guarantee the fee
collection system is to change into the indirect collection
system. Another method is to expand the offices where customers
can pay the fee without anxiety.

.The second proposal for the fee collection system is to make a

data base of customers to check whether they paid or not and to
make the sending of bill easy. This will also stop the fee

collectors from pocketing the money.
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J.2.4 Laws and Enforcement
1) Laws and Regulations
(1) Aspects for Legal Control

Some legal control 1s necessary in the following aspects of solid
waste management.

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

. Waste collection fee and tipping fee

Control of toxic waste

Control of illegal dumping

Control of anti-littering

o A0 T

(2) Laws and Repgulations Required
a. Regulations regarding waste stdrage and discharge

- It is recommended that Vientiane Municipality will prepare
some regulations which stipulate detailed methods to be
followed by the citizens with respect to the foilowing
aspectis:

i. discharge days {(to keep waste in each house until collec-
tion service day comes.)

iI. discharge time;

iii. discharge method and location; and

iv. use of standard bamboo baskets.

The above items are closely related to a collection system
to which the Municipality wishes to apply. Clear instructions
should be given to citizens with respect to those ifems
through delivery of campaign leaflef.
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b. Waste collection fee and tipping fee

This Basic Plan recommends that financial resources for SWM 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 1increasingly important in the future. Laws and
regulations regarding toxic waste control should be prepared
at both national and municipal level. At municipal level, the
regulations should include the following:

i. definition of waste type not to be accepted at municipal
disposal'sites; '

ii. registration of factories which generate toxic waste;

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

iv. penalty to be applied 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. This is
because the strong imposition of a higher tipping fee would
increase illegal dumping if the control of illegal dumping Iis
not strongly enforced. It is recommended that the existing
regulation serial No. 633/VMAC should include some articles on
the penalty to be applied specifically to those who committed
illegal dumping. '
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2)

J.2.5

2)

Law Enforcement

Vientiane Municipality is weak and poor in law enforcement. Whether

or not the Municipality can effectively enforce the law depends
entirely on the intention of the Muhicipality's Administratdfs;'Théir
firm determination is much desired. It should be noted that the
effective enforcement of the law would serve the Interest of the
major 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.

a. Proper storage and discharge manner;

b. Reducing litter in public places;

¢. Eliminating illegal dumping of waste; and
d. Resource recycling

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

Public Education by the Rational Government

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

Basic education with respect to cleanliness and health is given at
primary schools in Lao P.D.R.. It is recommended that some education
on waste should be given at primary or secondary school -level. The
solid waste education should include the following;
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3)

. Waste and public health;

. Necessity for proper discharge and storage;

. Importance of keeping public places clean;
Waste flow from generation to final disposal;
Waste amount and cost;

Waste disposal and environment; and

QR =, o o O T 9P

Importance of resource recovery {recycling).
Public Instructions and Education by Municipal Government

Public instructions and education to be given by municipal government
should be the oﬁe_that would help the municipal govermment to achieve
its specific improvement targets.with respect to waste collection and
disposal. If the municipal government wishes to introduce a new
collection system; such as bell collection, public. instructions
should be given with respect to the following:

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

-~ discharge method and place;

- use standard bins if required; and
- separation of waste if required.

Public instruction and education can be most effective if they are
given in the form of an organized campaign. The following points are
important in order to make the campaign successful.

a. To obtain support from residents' representatives, political

parties, and other community leaders.
b. To concentrate on one campaign zone at a time. The Municipality
should move to a next campaign zone only after being reasonably

successful in the previous zone.

c¢. The campaign should be followed by enforcement, without which the
campaign would not be successful.
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J.2.6 Training of SWM Persohnel

1) Personnel Who Should Receive Training and Education on SWM

2)

Personnel who should receive training and education can be catego-
rized as follows: '

a. Top administrators or decision makers at both national and
municipal levels; :

b. SWM staff such as departmental head, engineers, supervisors and
clerks; - . |

c. Drivers, .operators and workshop personnel; and

d. Workers.

Types and contents of training differ'accordingrtc,lével {category)
of personnel invelved in SWM.

Education (in broader sense) for Top Administrators and Decision
Makers at Both National and Municipal Level,

Many administrators and decision makers still share the following
view; "solid wasie management is only a natter of scavenging and
dumping waste, therefore, not much systematic and scientific things
are needed for SWM and it is useless to spend much money on waste
disposal”.

What is most needed is to change their views to;

- S¥M can be improved considerably by' applying a more systematic
approach. ' '

- Collection and ~ haulage costs can be obtained by the establishment
of a fee collection system.

- Sanitary disposal will be increasingly important for improving
environmental conditions and public health.



~ A considerable amount of capital investment is required to develop
a sanitary disposal system.

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

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

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

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

a. Collection/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);

iii. labor management;

iv. legal and law enforcement aspects;

V. to organize' campaign for extension of collection
‘services, etc. _

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

i. Engiheering knowledge regarding various types of dfsposal
and proceésing systems; . _

1i.  knowledge regarding operation of disposal and processing
systems; and A '

iii. handling of toxic waste.

It 1is urged that both national and municipal governments should
. .take more positive role in SWM training. '

(2) Training and Education to be Provided at National Level

It is recommended that the National Government will establish the
education/training programs as shown below,

a. A formai post-diploma course on SWM for'relevant personnels

In view of an increasing demand for personnel specialized iIn
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. Such post-diploma course should be given ‘recognition
and accorded with an appropriate status by the National
Govérnment to encourage relevant personnels to take up such

course,
b. Sanitary engineering course at university

There exist 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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- Seminar/workshop on SWM

Ministry of Health has held a workshop on some topics of SWM
in August 1990 under the auspices of the WHO. Such workshdp
or seminar should continue in the future. It is recommended

 that more opportunities should be provided in seminars/

(3)

workshop to exchange views and discuss problems among the

participants.
Training and Education to be Provided at Municipal Level

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

- To promote discussion horizontally among same level of
positions and vertically among different level of positions
in order to identify and solve problens.

- To give engineers and supervisors opportunities to visit
other Local Authorities inciuding abroad to observe their
S¥M systems and exchange opinions.

- On-the-job-training.

For example, the Municipality's SWM staff can be attached to
suitable agencies or some other Local Authorities “to gain
experience through working with experienced staff of such
establishments for a period of time. On their return, these
personnels can then become trainers to 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 job.
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5)

It 1is also recommended that the Municipality should provide

some incentive system where persons who made good suggestions '

can be rewarded in some manner. Such incentive system, though
" lacking In most public sector establishments, is vital for
‘revitalizing themselves. '

1t should be noted that effect of training would be greater if
a trainee is self-motivated, and if he or she can be rewarded
for active and successful use of what the trainee has acquired
‘through the training.

Training of Drivers, Operators and Workshop Personnel

Actual economic 1life énd operation efficiency of waste collection
vehicles and other equipment depend much on the degree of maintenance
of those vehicles and equipment. From this view point, the
Muniéipality'should provide workshoplpersonnel, operators'and drivers
with a training on the maintenance of vehicles, preventive
maintenance in particular.

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

i. scope and manner of their. job;

ii. waste storage and discharge methods which citizens have to
follow; '

iii. work safety;

iv. maintenance of equipment used by workers; and

v. polite manner needed in communicating with citizens.

1n addition to the above-mentioned training of workers, disciplinary
control and work-morale support of workers are very important in view '
of increasing the efficiency of the waste collection and road/drain
cleansing services. '
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J.3 Phased Implementation Plan

'J.B.l Stage Plan

1}

Basic Policy of Stage Plan

Stepwise approach is necessary to achieve the targets of Basic Plan
considering the financial limitation and difficulty of obtaining
public cooperation. '

Phased improvement plan is proposed as follows.

a. Phase I 1995 - 1997
b. Phase II 1998 - 2000

‘Before commencement of Phase I project, immediate improvement

projects are proposed in order to contribute to sucecessful
implementation of the Phase I project.

Table J.3-1 shows the proposed stage plan. The stage plan is prepared
based on the following consideration.

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

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

C. Publiq cooperation for cleaning up roads and drains ‘shall be
established by 1995, and the 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 in 1994. It is proposed that level 3 sanitary landfill system
should be realized in Phase II.
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