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APPENDIX K IMMEDTATE IMPROVEMENT KEEDS AND PLAN

K.1 Immediate Improvement Needs

Immediate  improvement needs have been  identified with due
consideration of the following criteria;

a. Possibility of immediate improvement.

b. Efficient use of existing resources without large investment.

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

d. Possibility to become a model for future improvement.

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

a. Improvement needs in crucial areas with specific problems.

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

The . implementation of these immediate improvement projects 1is very

jmportant in view of the fact that the Basic Plan targets will be

achieved only through step-wise improvement. The former is described

in this Appendix K, while the latter is mentioned in the Appendix L

and M.

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



K.1.1 Technical System

1) Discharge and Storage

2)

3}

4)

The immediate improvement neced on the discharge system in the Study
area is; .

-execution of a separate discharge for infectious waste in.hOSpitalS.
Collection and Haulage
The needs identifed regarding coliection and haulage system are;

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

Road Sweeping, Draim Cleansing and Grass Cutting

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

- stimulation of community cooperation for cleaning up its
surroundings.

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

- securing land for the XM 18-DS;

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

- provision of a record of incoming vehicles; and
- improvemeni of tipping fee collection system.



5) Equipment Operation and Maintenance
The needs for the equipment operation and maintenance system are;
- improvement -of the basic knowledge of the DCTC operators and
mechanics on equipment operation and maintenance; and
- execution of regular maintenance.
K.1.2 Institutional System
1) Organizafion and Management

The needs identified regarding organization and management are;

- clarification of the roles of each organization; and-

- assignment of the person (s} in charge of planning and management.
2) Legislation and Enforcement

The Iimmediate improvement need for the present legislation and
enforcement is;

- strengthening of enforcement capability,

3) Finance
The immediate improvement needs on the present financial system are;
-~ improvement of accounting system;

- improvement of fee collection system; and
- collection of data for operational expenditure.



1)

K.2

K.2.1

1)

2}

Public Cooperation and Education
The needs for the present public cooperation and education are;

- strengthening present public cooperation for the "Cleansing Day
designated on Saturdays; and :
- preparation of an education program for primary schools.

Immediate Improvement Plan
Technical System
Discharge and Storage

As for the éischarge and storage of waste, the matter that should be
immediately improved is the complete segregation and proper disposal
of an infectious waste in hospitals.

Even though infectious waste is segregated at the generation source,

it 1is discharged into open heaps, a trailer or a container together

with non-infectious waste. The Study Team and DCTC executed WACS
(Waste Amount and Composition Survey) in the rainy season (October,

1991) and dry season (Febrvary, 1992). During this period, the
hospitals were requested to segregate the discharge of infectious

waste by using plastic bags to guarantee the safety of the workers.
After the WACS, the Study Team and DCTC asked the hospitals to

continuously segregate and discharge infectious waste. .

Collection ahd Haulage
a. Preparation of weekly and monthly working schedule
The working schedules for collection workers and collection

Vehicles are prepared for systematic management and for the basic
organization of SWM.



ii.

working schedule for collection workers

Working Day Table is prepared to manage collection workers and
drivers. Working Day Table is shown in Table K.2-1. Every morning
before work, the workers are gathered by the supervisor to brief
them on the day's collection areas, routes and on matters to Dbe
attended at the court of DCTC. At that time daily allowances for
labours are paid to workers and drivers according to the
signature on the table, This table is used both as a check sheet
of the work days and receipt for daily allowances.

weekly schedule for collection vehicles

Weekly schedule for collection vehicles is prepared in order to
manage collection vehicles and to give regular services to the
residences, shops, offices and institutional facilities under
contract with DCTC. Weekly schedule of collection wvehicle is
tabulated in Table K.2-2. '

Each collection vehicle gets their own collection Troutes
beforehand. Present condition of collection vehicles, however,

are very poor. Present operation ratio of the existing wvehicles

is only 20 percent and the schedule for the repair of vehicles
and collection routes are often changed according fo the
condition of the vehicles.

The collection vehicle supplied by JICA is occupied from Monday
to Wednesday morning for collection experiment, it 1is possible
in order to use vehicle as stand-by vehicles in other days of the
week. Then, the supervisoer has to check which of the wvehicles
need repair and the collection routes not covered lést week. He
should also make a weekly schedule for the collection vehicles.



Table K. 2-1 Working Day Table -

Nane _. Dﬁty Hon. | Tue. Wed. | Thu. Fri. | Sat. | Fee
Hf,Van.ly Driver . 1,000
4r.Sichanh | Driver 1,000
Hr.Tui | ¥orker 800
Hr.Lai Worker 800
Hr.Mang Yorker 800
r.Tikhan Worker 800
Hr.Siphan Worker 300
Hr. Somphét ¥orker 800
ir.Sengphoon | Worker 800
Hr.Phong Worker 800




Table K. 2-2 Weekly Schedule of Collection Vehicle

Peparture

Veek Vehicle No. Collgct;oq Areas(Plan)} Collection Areas(Exccution) Arrival
383 Ban Dong Mieng - : .
( 116
¥on. _mO .BmlhiSﬂ,SmmmmMiRmd : .
-------- ':! ;8—-“._ Eﬁbassy of USA and Road T fi:
248 . " Beer Cogpany — z
383 .Ilan Sisavath Tay :
- 116 .
Tue. - 160 "Ban Sikhay : :
238 - Hahosat.ﬂospital :
248 Beer Company :
383 Ban Sisavath Kang . p
( 118 : :
Hed. 160 Sb.viet Culrture Center :
238 Ban llai Sok :
248 Sisattanak District
383 : :
¢ ol ue I
Thu. _7 166 Eobassy of HSA -
238 Nong i]oua.\ng. Harket :
:ZL"JS 150 Hospital o :
383 :
( i 116 : :
Fri. 160 Naxﬁi Restourant : :
7“."-238 Enbassy of France and UNG .
248 Ban llai Sok : :
1383 d
{ 116 : :
Sat. 160 .
238 :
248 Beer Conpany




b. Collection of data regarding amount of waste collected

The actual amount of waste collected, amount of waste hauled to
KM18-DS and hauling ratio of DCTC, private companies, and waste
directly hauled were not almost understood until the waste hauled
to KM 18-DS measured using weighbridge. The measured data is
compiled daily by the operators in the site. The dally record is
processed in the computer twice a week in the DCTC office.

These data constructs the monthly records. The dai1y  fluctuation
of amount of waste hauled to KMlB-DS and hauling ratio by DCTC,
private and directly are graphed and will be manéged as a basic
data on collection and haulage plan. .

The monthly record_is tabuiated in Table K.2-83 and the daily
fluctuation of amount of waste hauled to KM 18-DS and hauling
ratio are shown in Fig. ¥.2-1 and K.2-2 respectively.

3) Road Sweeping, Drain Cleansing and Grass Cutting

a. Stimulation of community cooperation for cleaning up its
surrounding

Public cooperation for cleaning-up roads, draihs and pubiic areas
was estabiished in the collection experiment. Cleaning-up of
public areas is done by the residents and collection and haulage
is carried out by DCTC.

The schedule for the cleaning-up of roads, drains and public
areas through public cooperation is tabulated in Table X.2-4 and
the routes for public waste collection is shown in Fig. K.2-3.
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Fig. K.2-1 Amount of Waste'Hauled to KM18-DS{January, 1992)
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DCTC Private Directly

Fig. X.2~2 Amount of Waste Hauled byDCTC,Private and Directly(January, 1992)
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Table K.2-4 Schedule of cleaning-up through public cooperation

Date of cleaning-up

Cleaning-up Areas

Residents DCTC

22 Feb. 24 ~ 29 Feb. Bén Sisavath Tay
29 Feb. 2" 7T Mar. Ban Sisavath Kang
T Feb. g~ 14 Mar. Ban Dong Mieng

4} Final Disposal

The immediate improvement plan for the final disposal system, which
can be achieved through the efficient use of the existing personnel
and equipment and cooperation of the citizens without incurring large
investments, has been discussed with the related organizations. 1In
addition, the experiment on sanitary landfill operation has been
conducted by the DCTC and the Study Team from February 13 to March 21
1992, and the details of the experiment are described in Appendix E.
The details of the Immediate improvement plan proposed for the find
disposal system are as follows. '

a. Securing land for the KM 18-DS

Aithough the present KM 18-DS has been used as the final disposal
site of the Vientiane urban area for more than 20 years, the
boundary of - the site is not clearly secured. It is identified
that the part of the land which should belong to the Vientiane
Municipality has been used not only for cultivation but also as
residences ' of - the private farmers. It is, therefore, urgent ¢to
secure the land of the Vientiane Municipality for the KM 18-DS by
the installation of boundary fences or pegs in order to avoid
further invasion which will only make the future operation of the
KM 18-DS more difficult.

k-1
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D. Authorization of the KM 18-DS as a disposal site

For -solid waste management, a final disposal site is absolutely
necessary. Even if a processing facility such as an incinerator
would be introduced, a diéposal site is still necessary for SWM.
Many countries are facing serious problems regarding the final
disposal system due to the lack of a final disposal site. It |is
quite fortunate that the Vientiane Municipality has sufficient
land for final disposal at KM 18 which can be utilized for another
30 years.

It is, therefore, neceééary that the Vientiane Municipality shall
-authorize the KM 18-DS as the final disposal site of the Vientiane

urban area and restrict not only cultivation in the site but
| also the use of the surrounding area to aveid future problems.

c. Control of scavenging activities

The scavenging activities contribute to the recycling and recovery
of reusable materials in the Study area. In addition, scavenging
is the major source of income of the farmers 1iving in the
surrounding area. Scavenging by children, however, shall be
prohibited and scavengers shall be sufficiently cautioned against

infectious hospital waste.

In. order to avoid the spread'of communicable diseases, animal
scavenging at the site shall also be restricted.

d. Provision of the record of incoming vehicles

For a sound $WM, the provision of the record of incoming vehicles
is indispensable. When recording incoming wvehicles, the inspection
of incoming waste, especially dangerous wastes such as iIndustrial
ahd hosbital wastes is also required. When an inspector identifies
the existence of hazardous wastes, he must caution. the scavengers
and instruct the vehicles to dump its waste at a designated area.

K- 13



e. Improvement of tipping fee coliection system

A temporary overseéer islemployed by DCTC under a verbal contract.
His main assignment is the collection of tipping fees from
incoming vehicles and he is paid from the tipping fees. Present
tipping fees are; '

- 400 kips for a small vehicle;
- 600 kips for a medium-sized vehicle;
- 800 kips for a large vehicle.

The present tippihg fee collection system shall be improved as
follows:

i. The temporary overséer shall ' be employed by DCTC and his
assignment shall be clearly outlined to him.

ii. The receipt of the tipping fee shall be issued at the time of
inspection.

jii. The tipping fee is proposed to be increased in the following
manner:

- a small vehicle ; 600 kips/unit
- a medium vehicle ; 900 kips/unit
- a large vehicle ; 1,200 kips/unit

5) Equipment Operation and Mainitenance
{1) -Improvement of Basic Knowledge

In order to improve the basic knowledge of the DUIC operators
and wechaniecs regarding equipment operation and maintenance, the
Study Tean has arranged a 2-week training course from the 2nd to
the 14th, of March. Totally 8 operators and - inechanics were
selected by DCTC to be trained in the course. Téchniéal training
was ‘held at the DCTC office and the demonstration training was
done at the KM 8 on Route 13 North with the supply of a
bulldozer. -

K- 14



Content of training programs were as follows:

. Basic information on vehicles and construction equipment;
outline of main parts of engine and power frain;

. Imstruction for operation of a truck and a bulldozer:

. ‘Instruction of " HOW TO MAINTAIN EQUIPMENT “;

Inspection record,

=" o N = S

i

Daily report to workshop,

Daily, three months, six wonths and one year check list,
How to make a check list.

e. Outline of hydraulics for power steering;
f. Safety regulations; and
g. Tire and under carriage;

(2) Execution of'Regular Maintenance

The Study Team also provided the bperatdrs and mechanics a
training course on "Regular Maintenance System".

The training includes the following;

a. Regular_maintenance which consists of daily, weekly, monthly
and one yearly check-up; and '

~b. How to use and make a weekly, monthly check sheet.
K.2.2 Institutional System
1) Organization and Management

The immediate improvement plan on organization and management 1is
as proposed below.

K- 1%



a. Clearing roles for each organization

There are various organizations concerned in the solid waste
management. However, the responsibilities and' foles of these
agencies are not clearly defined. It means -that ' institutional
structure 1is not well established ; many _problems can be
eliminated by a well established institutional structure. Further,
the "unclarities in the role of each organizatioﬁ also greatly
impedes the establishment of cooperation among the agencies
concerned. In addition, responsible persons are often 'changcd.
too, without apparent reason. This situation is the same even in’
the various organizations of the Vientiane Municipality. The
Study Team, therefore, proposes the major importance of clearly
defining the role of the Cleansing Section of the DCTC, VM,
especially in respect to the successful conduct of the collection
experiment.

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

Good planning is one of the key factors behind the conduct of
smooth and effective works. Unfortunately, neither a long term nor
a short term plan regarding solid waste management have been set
up by the responsible agenéies. Moreover, .nobody is directly
assigned to take charge of the planning and management in the
Cleansing Section of DCTC, The Study Team recommended to DCTC the
assignment of persqn(s) to take charge of planning and management
in the Cleansing Section,

K- 1%



2) Legislation and Enforcement
a. Strengthening enforcement capability

Vientiane Municipality has few regulations related to solid

waste management, and they seem to be insufficient and out of

date. A basic law and an enforcement system on solid waste

management is ‘also non-existent in Lao P.D.R.. All of the existing
regulations issued by Vientiane Municipality should be revised,

therefore, in accordance to the present situation and to strengthen
effective enforcement. -

3) Finance

The immediate improvement plan of the financial system is as
'proposed below:;

a. Improvement of accounting system

The major improvement point is to introduce a separate “accounting
system for SWM, to clarify cash flow.

An accounting sheet shown in Table K.2-5 was proposed and has

been used in the collection experiment.

As for revenues; the fee collector should inform the accountant of
the date, code, item and amount of money collected. The accountant
shall, then, record these and file the stubs of receipts given to
the contractors when fees are collected.

As for expenditures; the receipts when money is paid for goods or
services- are numbered and filed. The section number and the
vehicle . number shall be informed of the receipt, if possible, to
easily check and control the operation, After‘that, the date,
receipt number, code, item and amount of money are recorded in
the sheet,

K- 17



Table K, 2-5 Accounting Sheet

No. 1

Receipt No. Codg . ltem Revenie | BExpenditure § Balance
e S T R-11... ..Collection Fee | 24,000 0 21,000
EO V] BT | Stationary | o1 1,200 ... 19, 800
NUSTSIIO I R=1 . Collection Fee | 52,000 ) . ] . 11,800
SO R R-1... Collection Fee | 63,000 [~ 134,800
e 2. B21 Dpening Bank Account | o i 1,000 | 133,800
ISUSSRURTE RV SUTRININY :ted N NONOTOEN Collection Fee | . = 1000 | 134, 800"
NSO S 153 N Collection Fee | 177,000 | .. | 311,800
i ISRORUONN RS R3] Unclear [ ... 100 303,600
e 3 O B2 )] Labour Fee | . .. ... ... 6.200.1..3086, 000
ERTUTURSITSY NI R=2 | Tipping  Fee [. . . L8I0 306,600
e ] 001t ] R=2 | ......Tipping  Fee | . - A00. | o L 308,410,
e 002 1. ReZ | Tipping.  Fee | . | 600 | ] 308,510
e ] 003 LR Tipping . Fes | 800 | ] 309,310
o] 004 | ... R-2{......Tipping. Fee. 8O0 L 310, 110
el 8| Bl Statiomary | ...l o 2,350 ) 810,610
NS, 4l B2 )] Labour Fee | . . 6,200 7 304,410
N, 005 { .. ] B2 Tipping, Fee | 1 T T 304,910
R 006 ... Rl ] Tipping.  Fee | . . . 300 ) oo 809,510
e 007 1. R-2. Tipping  Fee [ | 600, | 306,010
e 008 ¢ ... R-2l. .. .. Tipping Fee| - 900 ) 306,810
e 008 | .. .1 Re2 b Tipping  Fee | .. .. 800 4 o 307,610
] 010 ... . R=2} .. Tipping Fee | . . . 800 1. ] 308, 410
i) 011 1] Rl Tipping Fee | . . 800 f 308,210
) 012 (. ] R Tipping Fee f . 800 | ] 306, 860
AV, 013 ] ... B2 | Tipping Fee | . . 800 ) ] 307,660
.................. 014 ). R-2| . . . Tipping Fee. D00 .]..308,1560
ST 015 DRmR Tipping  Fee | .. . 800 f . o] 308,960
e 016 [ . ....] L R Tipping Fee | . 00 ) 309, 360
e 018 [ ....] R=2 | Tipping  Fee [ ... . 800 | 310,160
N, 018 [ . ...] 1 ) Tipping  Fee [ . . . 800 | oL 310, 960
e, AL E-2 | ... .Labour Fee. SO R 5.600 ). 305,360
S 020 S 2 Tipping Fee | .. . . 800 | 309, 860
e 021 { ....] R-2 | ... Tipping Fee | . . . 800 | L 306, 660
R 0221 .. R-2 | ....JTipping Fee | . .. 800 ) o 307,460
o] 023 )......] R=2 | . Tipping Fee | . . 900 f 307,950
R 024 ). . ] Re2 | Tipping  Fee | . . . 800 | ] 308,760
e ] 025 | ... G Tipping  Fee | . . 800 | ] 309, 560
)] 026 1 .. R=2.. ... ... Tipping. Fee | .. . 400 | ] 309, 960
e 021 1.1 R=2.{....... Tipping Fee B0 ] 310,460
U, 028 1. ... R-2.|........Tipping, Fee. JAOO L] 310,860
B 0294, . .. R=2 ... Tipping Fee | . . 000 ) ) 311,360
N IS 030 | ... R-2) ... . Tipping Fee | . 800 1 ] 312,160
R 031 1 ... R-2|. ... . Tipping Fee { . CLL I 312,660
e ] 032.]......] R-2|...... Tipping Fee] = CLULUN I W 313,160
] 033 | .. ....] R-2 ) ... Tipping Fee { | 800 4 ] 313, 960
e ] 035 1. R-2 | ... Tipping Fee | .. | 800 | 314, 4560

036 R-2 Tipping Fee 300 315, 260
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At the end of the working day, the cash and the balance recorded
in the sheet are to be checked.

b. Improvement of fee collection system

A ledger for the management of collection fee is prepared. as shown
in Table K.2-46. The major'improvement to be made in this system is

_ the formulation  of the ledger and the development of a method
which shall allow easy access to the ledger whenever a contract is
nade or fee is collected.

The second one is the numbering of every page of the receibt book
before it is used (see Fig. K.2-4). A rule of not tearing any page
regardless of errors made is established In order to aveid trouble
or doubt.

c. Collection of data for operational expenditure

From the account sheet, the sum by each item-code is arranged in
the cost analysis sheet every month. The same goes with the
volume of solid waste transferred based on the data of
weighbridge.

Frem the above data, the balance and unit cost of each work on SWiM
can be attained. Careful analysis of the change of unit cost will
point out the problem or possible ways to improve SWM.

4) Public Cooperation and Education

The immediate improVement plan for public cooperation and education

are:

a. Strengthening presenf public cooperation for the Cleansing Day
designated on_Saturdays

K- 19
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It can be surely said that most solid_waste ‘management problems
would be solved quickly and efficiently, if the public cooperation
is strengthened. Citizen's cooperation does not only refer to the
number 'Qf people participating in fhe Cleansing Day activities,
but also refers to how they keep the city clean by propef storage
and discharge manner, non-littering at public places, etc.

DCTC is proposed by the Stﬁdy Team to strengthen. public
cooperation by means of public education and public campaign.

b. Preparation of an education program for the primary school

The objective of public education is to strengthen citizen's
cooperation. 1t is recommended that waste education should be
established in primary schools. The solid waste education should
include the following; '

i. waste and public health

ii.  necessity for'proper discharge and stbrage
iii. importance of keeping public places clean
iv. waste flow from generation to final disposal
v. waste amount and cost

vi. waste disposal and environment

vii. importance of recovery (recyéling)

K.3 Results
K.3.1 Technical System
| 1} Discharge and Storage

During the WACS, the hospitals were requested to segregate and
discharge infectious waste.
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However, a lot of the infectious waste was found to be inciuded in
the non-infectious waste in the rainy season, in spite of the request
made by the study Team to the hospitals on segregation. As such, the
composition of waste segregated at the hospital was about 1.3%.

On the other hand,. amount of the infectious waste segregated in the
dry season was 14.7%. Waste composition was analyzed in this season,
becanse infectious waste was not included in non-infectious wastes.
The average of discharge amount of infectious waste is considered as
about 15% of all wasfe discharged from hospitals.

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

2} Collection and Haulage
a. Preparation of weekly and monthly working schedule
i. working schedule for collection workers

The Working Day Table prepared for the management of workers
and drivers produced the following effects. )

- - Collection service was done at a regular time. As morning
meeting was held at a fixed time (8:00 A.M.), the collection
crew was able to start at a regular time (8:30 A.M.).

- The daily allowances for labours were managed systematically
and clearly. By signing on the Working Day Table, workers and
drivers get their pay every working day. Because the
allowances were placed 1in the computer according to the
Table. . .

- Collection crew became conscious of the collection work, and
behaviour became efficient due to regular working time.
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A Weekly - Schedule of the collection vehicles produced the
following effects; ' '

- The collection areas allotted to each vehicle became clear to
every staff. ' ' '

- The 'regular collection service was conducted in residences,
shops, markets and offices. '

- Administration system of collection vehicles was established.

- Planning of repair, maintenance and.back up service for the
vehicles was established even though the present maintenance
system is not satisfactory.

b. Collection of data regarding amount of waste collected

The actual amount of waste hauled to KM18-DS was observed from
November 15, 1991 to the end of January 1992. with the use of the
weighbridge installed by the Study Team. According to the
resuits, the maximum amount of hauled waste was 39.38 tons and the

minimum was zero.

The great difference betWeen_the maximum and minimum amounts
showed an average of 17.4 tons per day. The average number of
incoming vehicles was about 8,5 units per day.

Average amount of waste havled by DCTC, those privately and
directly hauled are 6.1 tons, 7.8 tons and 3.5 tons, and shared
35.3 %, 44.7 % and 20 % respectively..
3) Road Sweeping, Drain Cleansing and Grass Cutting
As for the cleaning-up of roads, drains and public areas through

public cooperation, a cleansing day was proposed and implemented in
each Ban. '
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4)

The Study Team informed the chiefs of the 3 Bans the designated day,
method  and type of waste for the cleansing day and asked them to
explain the details to and solicit the participation of their
residents. In addition, the announcement by the loudspeaker was done
at previous and designated days. However, the result of the cleansing
work by the residents was not sufficient. .

It was requested, therefore, that BCTC as well as the chiefs of the
Bans should further conduct public and educational campaigns in order

to achieve public cooperation regarding cleansing services.
Final Disposal

Considering the present situation of final disposal in the  Study
area, the proposed immediate improvement plan has been modified and
executed by the Vientiane Municipality as follows;

a. Securing land for the ¥M 18-DS

The DCTC received the approval of the staking out of the site the
construction of the surrounding fence. The boundary stakes were
installed and the fence is now being constructed after the budget
allocation.

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

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

¢. Control of scavenging activities
The DCTC has assigned an inspector for the control of scavenging
activities. He took necessary measures for the restriction of

children scavenging and gave cautions to the scavengers when
hazardous waste was found in incoming vehicles.
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d. Provision of a record of incoming vehicles

A record of incomihg-vehiéles to thé KM 18-DS was provided after
the installation of the weighbridge in November 15, 1991. Then
‘inceoming vehicles were claséified into the following three
categories;

- DCTC's vehicles;
- Private companies’ vehicles; and
- Others (directly hauled).

The 1inspector assigned at the KM 18-DS inspects the waétes of
others which may contain some industrial wastes, and also pay
necessary attentions to the infectious hospital wastes hauled by
DCTC.

e. Improvement of tipping fee collection system

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

The réceipt of the tipping fee was prepared by the Study Team in
February 1992. Subseaquently, DCTC issued the receipt and the
overseer inspected the incoming vehicles when he issued the
recelipt.

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

5) Equipment operation and maintenance
The operators and mechanics trained have improved in their wvehicles
and heavy equipment operation and maintenance capabilities. The

result may contribute in the improvement of the DCTC present
equipment operation and maintenance system.

K --26



K.3.2 Institutional System
1) Organization and Management
‘a. Clearing roles for each organization

In response to the proposal made by the Study Team, DCTC has
assigned the persons required for execution of the  collection
experiment.'The assigned staffs, totally 18 persons, consist of a
project manager, a supervisor, an accountant, fee collectors,
weighbridge operators, a mechanic, drivers and labours. Each
person was clearly assigned his duty and responsibility. The
result ‘of the collection experiment shows that the personnel of
the Cleansing Section is being well organized. The clarification
of duties and responsibilities resulted in efficient work.

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

DCTC has assigned a person in charge of planning and finance of
the Cleansing Section upon the recommendation of the Study Team.
This person also joined the collection experiment as a fee
~collector. Moreover, during the collection experiment, some of
the immediate iwmprovement plans regarding planning and management

have bcen executed.
They are;

i. daily and weekly working plan of workers;
ii. daily and weekly working plan of vehicles;
iii. planning of fee collection and waste collection.

After the collection experiment, DCTC has set a plan to extend the
collection service contract with the residents up to the end of
1992 and also plans to extend the service coverage to other areas

in Vientiane Municipality.
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2) Legislation and Enforcement
a. Strengthening enforcement capability

In order to strengthen enforcement capability as prdposed by the
Study Team, DCTC has requested the Study Team to pfovide laws and
regulations regarding sclid waste management in the  neighbouring
countries of Lao P.D.R.. These laws and regulations will be used
as exauple for revising the existing regulations and for issuing
new ones. The Study Team agreed and it would be delivered to DCTC
when the draft final report is to be submitted. And after careful
consideration, the Study Team shall ask DCTC to adopt the exisfing
laws and regulations of Thailand because of the "similarities
in language and way of living, social conditions, traditions and
customs, between Thai and Lao.

3) Finance

Some of the immediate improvement plans_have been .executed in the
collection experiment. The experience shows that the Laotian side
could continue and improve the proposed plan in the future.

a. Improvement of accounting system

In the collection experiment, a personal computer of the JICA
Study Team was used to make the above-mentioned sheets. This is
expected to affect the improvement of the 8WM account system,
because the accountant who was the counterpart of the project
mastered its operation. |
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b. Improvemeht.of fee coliection system

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

¢. Collection of data for operational expenditure

Cost analysis 1s also expected to improve SW through the checking
of the operational cost according to the monthly data. Data for
operational expenditure of the experiment was collected and
analyzed. The cost analysis sheet of the experiment is tabulated
in Table K.3-1..

4) Public Cooperation and Education

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

.In the collection experiment, the Study Team has strengthened
“public cooperation for the Cleansing Day designated on Saturdays
by recommending the conduct of public education and campaign to
DCTC. For public education, the Study Team conducted an education
program on solid waste management to the Lao Women's Union. The
solid waste education includes the following;

i. proper storage and discharge manner;
ii. reducing litter in public places;
iii. eliminating illegal dumping of waste; and

iv. resource recovery and recycling.

K - 29



SO[OIYDA UOTIID[]0H JO UOI3BIDRILA( *6-3

Jazop[ng JI0F I®iU3Y ‘g-d

0(-039 21n3}1puvdxd SATjRIISIUIUPY) SI3YIQ tL-d

SuiplIng uorjoadsuj JX0F A¥I11in 19—

S[OIYDA J0} SOUBUIJUIEK :5-3

S121Y3p JIoF 3ueD1IQNT B (304 F-d

(awil J9A0) SA-BIWY I0F 2injipuddxg [3uuo0slisd :I-g£-H

SO-8INY J0F 2anjipuadxyg [duuosIzd- g-N

(SUWI] JI2AD) 901AJeS Suisueel) 107 aanji1pusdxy [3uu0sSiIad :1-g-H

201AJ3S FulsuealD J0F 3In}lpuadxy wmcmomhmm AC

(W] JISAQ) UOTIIRIFSIUIEPY I0F sInjipusdxy [2UU0SISdg :1-1-F

‘UOT}RI}SIUIWPY JOJ 24N} (puadxyg [IUUCSIDG t1-1

san3 1puadxyg 103 apoDd

- SJ98U30 E-d

SC-§IWY 3e @94 Furddi] :2-Y

90IAJ3S UDIIDSI0) 10F 3IVF UOTIDS[I0D :1-H

anuaasy JoI 3pon

: L¥0° ¢ 206 2t E 7505 3100

: L8 58y 88°b61 T Po3ead] SuWnioA
..... 9.2°816- : 6L.°9¢ Vel Iv8~ :(Jd2C SUIPn[IX3

ST P SO OOPRE PPN Sg8 T LR 5 7 SRR & e s kR SAUETEE

GLE'CEG ‘069" LES £9C'0ES T {e10L

£59°6¢ , ot °9F [esodsiq

_ 545°'59 8507V © UOT31RJIISIUIWPY
PESTLOT - 0087998 676 858 £GE°0ES' T 12103 -9q0§
) : ¥ 6¢¥ ‘09¢E 6-% | 52p 09 : uorjeI103idsg
: 000°0¥8 8-3 | 0 : 000°0¥8 . tejusy
- : 0 : g-2 | 0 : 2oUBUBJULIERY
- 088°¥ : L-H | 0 “ 9~% | 0600058 y-2 | 06G°FS wmoﬁppﬂq ¥ 180
¥80°£0T ‘I-1-3‘T1-3 | 008°9% 1-£-F'E-F | 005°S¥T T-g-A‘g-Z P8E'SLT [2UU0SISd

: : sdnjipuadxy

001 ~ E-® ] 00T°%T - -4 [ 000 Vv1E [-§ | 0C¢ 82¢E STU9ADY

12410 tesodsiqg IR EEENIT [e10

100Ug SISATEUY 1509 T-¢ ¥ 21081

K- 30



About public campaign, the Study Team, with cooperation from the
village committees, encouraged the residents in the 3 selected
'-villages for . the collection experiment to carry out drain
cleansing  on Saturday. Although the number of people joining in
the -cleansing' day 1s not satisfactory, DCTC and the village
committees should continuously conduct public campaigns.

Furthermore, the Study Team and DCTC also campaigned in . Vientiane
Municipality through the mass-media (television and newspaper) to
promote ~ the collection experiment using the ‘slogan "Clean
Vientiane", -

The Sfuﬁy Team  alsc prepared a uniform {see Plate 5) for all
persons"doncerned in the collection experiment and stickers of
"Clean Vientiane" as shown in Fig. K.3-1, to promote the project
and encourage greater public awareness regarding the importance of
proper sdlid waste management.

. Preparation of an educational pfogram for the primary school

The Study Team, with the cooperation of DCTC, conducted a solid
waste education program in the 3 primary schools of each selected
village ih the collection experiment.. During the so0lid waste
edﬁcation;*'the teachers were observed to pay 1little attention,
but,-'the 'bupils were quite interested in the details and the
drawing boafds prepared by the Study Team. The content of the
program'éovers all the necessary information regarding solid waste
management for the pupils in the primary school.

The brochure prepared by the Study Team both in English and Lao is
shown in Appendix N, N.2.4, the Supporting Report (3).
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Fig. K. 3-1 Sticker of “Clean Vientiane” Prepared for Collection Experiment
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APPENDIX L COLLECTION EXPERIMERT

L.1

Objective

1..1.1 Purpose of Pilot Project

L.1.

2

There are many improvement measures stated in the Basic Plan. 1In
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. Executicn of sanitary landfill for disposal of solid waste
collected.

In order to examine the workability of the proposed Basic Plan and
to make. the Plan more practical, a pilot project .comsisting of
collection experiment and experiment on sénitary landfill operation
was carried out for one month from the middle of February.

After the ﬁreparation of a draft plan, various meetings with the
organization and persons concerned in the project have been held in
February 1992 in order to concretize and strengthen the draft plan.
After the modification of the draft plan, both collection and
sanitary Jlandfill operétion experiments have been carried out from
the end of February.

Objectives of the Collection Experiment

| As clearly described in the previous section L.1.1, the objective of

‘the collection experiment 1is to examine the workability of the

proposed collection plan in the Basic Plan. The main objectives of
the proposed collection plan in the Basic Plan are described ag

follows:



L.2

L.2.1

. Extension of collection service to the whole population' of

the Vientiane urban area;

. Establishment of a self-sustainable collection system by = the

Beneficiary—Pay—Principle under which service recipients pay waste

collection fees;

. Establishment of an efficient and reliable collection system under

which regular services can be provided. In concrete terms, the
curb and bell collection for the residential and commercial area
is proposed; and

. Establishment of public. cooperation for cleaning-up roads, drains

and public areas.

In order to examine the proposed collection plan, the following items

were studied in the collection experiment,

strategy and tactics for the extension of collection service;

-strengthening of the present cleansing section;

discharge method;

collection method;

determination of collection fee and its payment method;
administration system of collection vehicle;
administration system of labourers; and - _

progress' of community consciousness on environmental and sanitary

‘hygiene.

Plan

Outline of Experiment

Outline of collection experiment is shown in Fig. 1.2-1

The experiment consists of three major stages.



1. Pl

2. Ex

anning Stage (Feb.1 to Feb,23)

Selection of Candidate Area

v

Discharge Method

v

Collaection. Method

v

Cleaning-up roads, drains and
public areas through public
cooperation

i

Fee Collection

v

Executfng Committee

Preparation Work

Implementation |

3. Evaluation Stage (March 18 to June 1992)

Overall Evaluation

4

Handing Over

CCS .
Interview with Ban chief
Area condition survey

Tyre of dust bin
Discharge method

Coilection systen
Collection frequency

Cleaninkﬁup systen
Collection systenm

Anount of fee
Contract systenm
Accounting systen

Organization
Management systenm

Meeting with Ban chiefs,
Nouwai chiefs, and residents

Detailed design of collection
schedule, roetes, and points
CCS on 15 households
Contract, fee collectiion,
marking of the bamboo basket
contracted

Observation by the Study Teanm
and DCTC, T & M Study
CCS on 19 households

Modification of the proposed
system, evaluation of the
systems proposed, evaluation
of CCS, ete,

Operation and management
manual, accounting systen,

Fig. L.2-1 Outline of Experiment

etce,

cution Stage (Feb.24 to Mareh 18)



a. Planning stage .... Planning for storage, discharge, cbllection
and haulage methods based on the Basic Plan
b. Execution stage

i. Preparation work ... To hold a meeting with the residents to
- explain the details of the project,

contract, fee collection, marking, - CCS

(Community Consciousness Survey} and

detail design of collection method, etc.

ii. Implementation .... Observation, T&M study, and CCS.

c. Evaluation stage ....... Evaluation of proposed collection,system
and handing over of the collection
experiment to DCTC.

L.2.2 Plan of Experiment

1) Selection of Experimental Areas

Five candidate areas for the experiment were selected according to
the following procedure:

a. Among the 96 Bans in the Study area, 33 Bans, where.the community
consciousness survey (CCS) had been carried out, were chosen as
candidate experimental sites.

b, Among the foregoing 33 Bans, 23 Bans were selected as candidates
because they are not covered by collection services.

c. Based on the area condition survey conducted by the Study Team, 23
Bans were reduced to 14 Bans. )

d. Among the 14 Bans, 5 Bans were selected according‘ to the
interviews with the Ban Chief which showed their strong demands
_for collection services.



Candidaté siteé for the experiment are shown in Fig. L.2-2 aﬁd L.2-3.
2) Area andition.
Area conditions are shown in Table L.2-1 and shown in Fig. 1.2-4°8.
3) Discharge Method
a. Dust bins for ﬁaste diécharge
The use of a bamboo basket for discharge shall be adopted because
of 1its general use and cheapness. And any kind of 1id shall be

used to prevent the scattering of waste.

Contracted bamboo baskets shall be sprayed'in green to distinquish
them from others.

b. Discharge place

Contractors shall be responsible for putting their dust bins in
the main roads and fixed collection points according to collection

routes.
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Table L.2-1  Area Condition

Bans Sisavath Sisavath Sisavath Dong Thong Sang
Items ' ' Tay Kang Neua Mieng Nang
1. Population (Person) 1,922 1,387 1,006 2,191 2,028
Number of Families(family) 358 276 174 382 333
Area{ha) - ' 42 . 30 48
Population density (person) 102.7 73.3 42.3
2. Characteristic of Ban
Number of residences . 292 258 142 _ 330 294
' (79.5%)  (90.3%) (80.2%) (34.8%)  (86.4%)
Number of shops o 66 23 32 52 - 39
_ {18%) (8.2%) (18.0%) {13.3%) {11.4%)
Number of public institutions 6 4 0 5 3
{offices, marketé, temples (1.6%) (1.4%) (0.0%) (1.2%) {0.8%)
schools)
Number of companies and 3 0 8 2 -4
factories (0.7%) (0.0%)  (1.6%) (0.4%)  (1.0%)
Total 367 280 NN} 389 340
100% 100% 100% 100% 100%
3. Race
Laotian 1,829 1,305 960 2,081 2,022
' (95.1%) (94%)  (95.4%) (95%)  (99.7%)
Vietnamese 53 20 12 20 -
(2.7%)  (1.4%)  (1.2%)  (0.9%) -
Thai 2 3 2 1 2
(0.1%) {0.2%) (0.2%) {0.04%) {0.09%)
Chinese 38 55 25 - 90 -
(2.1%) (4%) (2.4%) (4.1%)
Eurepean - - - - 3
- - - - (0.14%)




Bans Sisavath Sisavath Sisavath Dong  Thong Sa
Itens Tay Kang Neua Mieng Nang
Cambodian - 1 - - -
-~ {0.07%) - - -
Indian - 3 7 - -
- (0.2%) (0.6%) - -
. Religion
Buddhism 99% 98% 160% 98% 98.5%
Catholic,
Bahaism & 1% 2% 0% 2% 1.5%
Muslim
. Road Condition
Total Length 3,015m 2,671lm  1,451m  2,830m  4,895m
Length and % 3,015m 2,67Im 1,451m 2,560m  4,645m
Road width 4 m 100% 100% 100% 90.4%  94.8%
Length and % 2,575m 2,451m 1,031m 980m  1,600m
of Paved road 85% 91.7% 1% 34.7% 32.7%
. Kind and % of drain 362m 634n 144m 1,125m 3,664m
Soil 100% 100% 100% 100% 100%
Concrete 6 0 0 0 0
. Percentage of water supply 98.8% 99.6% 98.2% T76.7% 100%
. Electricity 100% 100% 100% 100% 100%
. Contract with 86 Residents 11 12 4 0
Private Contractor 24% 3.9% 6.8% (1.0%) (0.0%)
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c. Discharge time

Contractors arelsolely responsible for placing their dust bins at
the designated places and during the fixed days-and times of the
collection schedule.

4) Collection Method
a. Collection system

Bell and ecurk collection system shall be adopted in  this
experiment. Where bell colleciion system is used, a collection
worker signals to the residents the arrival of the collection
vehicle at the fixed collection point through a loudspeaker.
Residents around the collection point then will bring out their
baskets and empty them on the vehicles.

Where - curb collection is applied, the residents are responsible
for placing the baskets to be emptied at the 'main road on
the collection day and for returning the empty baskets " in their
storage location until the next cellection.

b. Collection point

‘Collection point shall be decided according to the terms of the

contract for collection.
‘¢. Collection schedule

Collection schedule shall be established according to  the
terms of the contract for collection,

d. Collection frequency

In principle, collection frequency shall be once a week in order
to unify the collection fee, '

L - 13



5)

6)

e. Collection fee

The collection fee was decided according to the present fee of
DCTC  and private companies. The present collection fee is
tabulated in Table 1..2-2,

The residents pay about 500~ 5,000 kips for collection fees, . and
the majority pay 1,000 kips.

Consequently, the collection fee will be 1,000 kips a month per
bamboo basket of medium size (about 70 ~ 80 liters).

Contract System

The  fee collectors are not only involved in fee collection but are
also fesponsible for making contréct negotiations with residents and
shops for collection services. The list of contractors, contract
period and receipt of collection fees are placed in t{he computer.
Contract Sheet, Receipt for Collection Fee and Ledger for Ménagement
of Collection Fee are shown in Fig.L.2-9, L.2-10 and Table I..2-3,
respectively.

In addition, contracted bamboo baskets are marked with the color
green to distinguish them from not contracted ones. '

Accounting System

Cash received from fee collectors and operator of - disposal sites
should be checked, the receipts filed and the details noted down in
the accounting sheet, which is independent from that of DCTC, within
the same day. The accounting sheet is tabulated in Table L.2-4.

The remainder in the accounting sheet and cash in the cash bhox - must
be checked everynight, and the difference should be noted down in the
accounting sheet. The concept of the accounting system is illustrated
below.

L - 16



Table L.2-2 Number of Contractors and Range of Present Collection
Fee

. Itens DCTC Private-SWM Private-CRC

1. DNumber of Contractors

-~ Residence 32 25

- Shop ib 12

- Office, Market 70 6 41
Hotel, Hospital efc.

- International Institution 14 28

(e.g.,embassy etc.)

~ Village 2 5
- Total 131 71 (about 900
residences)
46
2.. Range of Fee (Residenée) (Residence)
500 ~ 1,000 13% 30% 100%
1,100 ~ 2,000 25% 52%
2,100 ~ 5,000 24% 18%
5,000 © 10,000 16%
11,000 ~ 100,000 18%
110,000 ~ 400,000 4%
Remarks The average fee for : Shop: 1,000728,000 Office etc.:
- residences is 1,000 Kips =~ Office etc.1,000" 1,000728,000
150,000kips
International
Institution:

4,000711,200kips
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Table L. 2-4 Accounting Sheet _ No. 1

Month - Date | Receiptl No. Code [tem Revenue | Expenditure | Balance
Teb I Rl b Collection Fee | 21,000 | .. 21,000
eb. oo |/ O L] BrT i Stationary | ...l ... 1,200 § 13,800
Feb, oo Wb Ry i Collection Fee | 82,000 .. 11,800
Peb. 1 153 IS OO R-1.]....... Collection Fee | 63,000 | | 134, 800
-1 &0 { 2 E-1.Dpening Bank Account | o4 1,000 .133,800
Feb, 223 ] Rl Collection Fee | LO0O 134,300
Feb. 2] R-=1.|......Collection Fee | 177,000 . 311,800
feb, 24 ) ] Red b ] Unclear | . . . 100 4 ] 305, 600
feb. 24 ] 4. E-2 ) o] Labour Fee | ... | ... | 6,200 |. 306,000
eb. 251 WSSOSO VSO ot 28 RSSOV Tipping Fee | . . L8O | 306,600
eb. o] 24 001 | ... R-2.4 . Tipping TFee | .. . . 400 1] 308, 410
Feb. ] 4 | 002 1. B-2.|.......Tipping Fee | . | 600§ ] 308,510
Feb, - 24 ] 003 | R~2.|......Tipping Fee | . 800 | 309,310
feb. A 004 1. ... R-2.|...... . Tipping Fee| . 800 ] i L 310,110
feb. L2 I 3] Bl Statiomary | . b 2,350 | 310,610
feb. 235 WO, 4] B2 ] Labour Fee | . | .| 6,200 | 304,410
Feb, o C 270 . 005 ) ... R-2).......Tipping Fee| . | 800 L ] 304, 910
eb, 2 I 006 | . . R=2 | ... .Tipping Fee | 000 | 309,510
eb. P33 SO 007 | ... R-2 | ... Tipping Feel . .| 600§ o] 306,010,
eb. 254 ] 008 1.....] R=2.|... ... . Tipping Fee! . | 900 ] 306,810
eb. T . 009 .. ... R=2 ) Tipping Fee | . .4 800 4 307,610
feb. 25 0 010 | ... R-2.|...... . Tipping Fee | . . .1} 800 Y L 308,410
eb. oL 250 ] 011y R=2 | ... Tipping Fes | . . .| 800 1 e ] 309,210
eb. 251 ] 012 .1 R-2.f ... .Tipping Fee| ' 800 ) o) 306,860
eb. o 263 ] 013 | . R-2. ). ... Tipping Fee| .| 800 | oL 307,660
eb. 264 ] 014 | . B2 ), Tipping Fee | | 800 | ) 308,160
eb. o 26 F ] 015 B2 )] Tipping. Feel . . 800 | .. ] 308,960
Teb. 26 ] 016 | ... =2l Tipping Fee | .. . . . 400 L 309, 360
Feb. A 0184 . R-2 |l Tipping Fee | . .. . 800 L 310,160
eb. ] 26 | . 0191 .. R-2 0 Tipping Fee | . . 800 ¢ 310, 960
feb. A2 L B2 ] Labour Fee | . . .l 5,600 1. 305, 360
feb. L I . 020 (. . ... R-2 [........Tipping Fee| . . SO0 b 305,860
Feb, X I . 021 1 | R-2 | ... Tipping Fee | . . . 800 4 o] 306, 660
feb. X . 022 .1 B=2 | . Tipping, Fee | . 800 | 307,460
feb, . a8 ) 023 ... R-2.1... . . .Tipping Fee| . 500 | ol 307,960
eb. o 28 ] 024 ... ... R-2 |........Tipping Feel | 800 1 o] 308,760
feb. 8 025 [......] o 2 Tipping . Fee ] .. . . 800 1] 309, 980
eb. ... 28 | 026 | ] R-2 | Tipping Fee | .. . 400 1 ] 309, 960
eb. 28 1. 021 ¢ .. R=2. b Tipping Fee | . . . 800 ) ] 310, 460
"eb. a8 | 028 ) ... R-2. Tipping Fee | . . 400 1 ] 310,860
Feb. o 8 029 1 . R=2 | Tipping Fee | & . 900 1 e, 311, 380
eb. 28] 030 | ... it 2 S Tipping Fee.| . . . 800 | ] 312,160
Feb., 28 )] 031 [ . .. R-24 Tipping Fee | . . . 800 | ] 312,660
feb. 8] 03z ¢ . 5t 21 O Tipping. Fee [.. . . 800 ) ) 313,160
Feb, .o 53 I 033 - ] R-2 Tipping Fee | . . 800 1 o]l 313, 959
feb. 28 035 1. ... R-2 | . Tipping, Fee | . . 000 | ] 314,459
ch 29 036 R-2 Tipping Fee 300 315, 260

L - 21




. Collection Fee

Tipping Fee

Fee Collectors |- Accountant Project Manager
Check by Report by
the accountant the accountant

Operators in —
KM18 -DS

6)

The collection and tipping fees should be deposited in a bank,
therefore, an account shall be opened under the project manager's

name.

Money shall be withdrawn from the bank by the project manager if
there is only less than 50,000 kips left in the cash box.

If there is more than 100,000 kips, a deposit should be made in the
bank. At the end of the month, the total of the revenue and
expenditure and their sub-totals should be summed up.

Executing Committee for Collection Experiment

The most important objective in this experiment is the expansion of
collection areas. Therefore, this experiment shall not only be
temporarily executed, but shall be continually modified in future.

Because of thé above-mentioned reason, It is necessary to'execute the
éxperiment originally. Executing committee for collection expériment
shall be established in the DCTC in Vientiane Municipality and it
shall consist of 3 units.



The organization chart is shown in Fig. L.2.11. The list of persons
assigned from DCTC to join in the experimental project is in Table
L.2-5. The duties of each unit are as follows;

a. Administration unit
- general affalrs
~ personnel management
- accounting .
- research and development
- campaign and enforcement

b. Cleansing unit

refuse collection

cleansing works
- operation of weighbridge

¢

management of disposal site
c. Maintenance unit

- maintenance of the collection vehicle

L - 23



1 persdn

1 person

Clerk 1 person Driver 2 persons Mechanic 1 person
Fee collector 2 persons Worker .7 persons
' Operétor of
Welghbridge 2 persons
Inspector of
Disposal Site 1 person

Fig. L.2-11 Organization Chart of Excecuting Committee for Collection

Experiment.
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Table L.2-5 List of Persons Assigned from DCTC to join in the
Experimental Project

1. Project Manager : Mr. Dapkeo DOUANGPRACHANH
2. Supervisor : Mr. Oudom PHONGPASEUT
3. Fee Collector : Mr. Pradthana
Mr. Khampan
4. Mechanic _ : Mr..Boonsi
5. Weighbridge Operator ~+ Mr. Boonyou

Mr. Boonsang
6. Accountant : Mr. Boonta

7. Driver :+ HMr. Vanly
Mr. Sichanh

8. Labour ¢ Mr. Tui
Mr. Lai
Mr. Tiddam
Mr. Siphan
Mr. Somphet
Mr. Phong
Mr. Siphoon

9. Inspector of Disposal Site : Mr. Mued




L..3 Execution
L..3.1 Preparation Work
1) Preparation Schedule for the Experiment

The following preparation works were executed prior to the commencement
of the experiment.

a. Feb. 3 to5

- explanation of purpose and detailed plan of collection experiment
to Ban (village} and Nouai (the smallest unit of community in a
village) chiefs;

~ inducement of residents and shops through the Nouai chiefs to
participate in the collection experiment.

b. Feb. 6 to 9

~ explanation to residents and solicitation of volunteers by chiefs
of 5 Bans and XNouais.

c. Feb. 10 to 13

- explanation_meetings with residents in the 5 Bans concerning the
limited number of participants in the experiment by the Study
Team, DCTC and chiefs of the 5 Bans.

d. Feb. 14 to 16

- final selection of the 3 Bans (Dong Mieng, Sisavath Tay and
Sisavath Kang)

- detailed design of the experiment (collection routes, schedule
ete.) l

- Training of fee collectors

L - 2%
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e, Feb, 17 to 22

- contract, collection of fee, marking of bamboo baskets, etc.
- training of collection crew

f. Feb. 23

- opening ceremony of collection experiment at Sisavalth Tay
Final Selection of Experimental Areas

As described in the previous chapter, the objective of the collection
experiment is to examine the workability of the proposed collection
plan in - the Basic Plap. In addition, duwe to the very limited
financial capability of the Municipality and the difficulty of
obtaining public cooperation, a stepwise approach is proposed to
achieve the tragets of the Basic Plan. In view of these bhasic policy
of the Study and the limited experimental period -(only cne wmonth},
the Study Team set up the following criteria on final selection of
the experimentél areas;

i. Upon consideration of the experiment (to examine 1. extension of
collection service, 2. establishment of the Beneficiary-Pay-
Principle, 3. establishment of an efficient and reliable
collection system and 4. establishment of public cooperation.).,
the experiment should be succeeded by DCTC after the experiment
by the Study Team. As such the experiment should achieve
favourable results to some extent.

ii. In terms of the favourable results to some extent, the
experiment should prove that at least the operation and
maintenance cost (personnel expenditure, fuel and Ilubricant
cost, etc.) of the experiment should be covered by the fee
collection - in the experimental areas. In  addition, the
experiment should be successfully done in order to extend the
collection services in these areas.

L~ 27



iii. Consequently, the ratio of participation in the. experiment
should be more than 25% and an efficient collection work should
be done in the areas. .

iv. Afterwards, new strategies and tactics should be formulated to
proceed with the expansion of the collection services in other
areas.

Based dn the above-mentioned criteria, Ban Dong Mieng, Ban Sisavath
Kang and Tay were selected as experimental areas. Ban Sisavath Keua
and Ban Tong Sang Nang were excluded due to low participation ‘ratio.
In addition, there are impassable roads in Ban Tong Sang Nang.

Number of families wishing to enter into a contract and the
participation ratio are shown in Table L.3-1.

Table L.3-1  Number of Families Wishing to enter into a Contract and
the Participation Ratio '

Name of Ban No. of Families Contract Families Ratio (%) Final

Selection
Dong Mieng 382 133 35 Yes
Thong Sang Nang 333 59 17.7 No
Sisavath Kang 276 75 27 Yes
Sisavath Tay 358 ‘98 27 Yes
Sisavath Neua 174 19 - 10.9 ‘No

L -8
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Detailed Design

Detailed design was done according to the terms of the contract for

collection services and the location of families who were willing tfo

enter into a contract.

a. Basic data for planning

- The following basic

data was prepared to plan the collection

schedule, collection routes and collection peints.

Table L.3-2

Basic Data for the Collection Experiment Plan

Name of Ban Waste Amount ¥aste Volume No. of Trips
(ton/weék) (m°/week) Required
Dong Mieng 3;4 i9.6 2.0
Sisavath Kang 1.9 11.0 1.1
Sisavath Tay 2.5 14.5 1.5

Note:

* %

* %

%%
**

**

Waste Amount

Waste Volume :

¥o of Trips
626
5.9

0.173
10

: 626 x 5.9 x (Contracted Families) x 7

{Waste Amount)/0.173

: {Waste Volume)/10
: Amount of Discharged Waste (g/person/day)
: Average of Family Member in Vientiane Urban

Area (persons/family)

¢ Days/Week
: Apparent Specific Gravity (ton/m

3)

: Loading Capacity of t{he Collection Vehicle

(m3) Used in the experiment
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b. Collection schedule
i. shedule of waste collection

As - an 'experiment, the-collection vehicle was operated from
Monday to Wednesday mornings. It was used as a' stand by

vehicle in other days of the week.

Table L.3-83 Schedule of Waste Collection

Morning(8:30) Afternoon(14:00)
Mon. Ban Dong Mieng .Ban Dong flieng
Tue. Ban Sisavath Tay " - Ban Sisavath Tay
Wed. Ban Sisavath Kang for stand by
.Thu. for stand by for stand by
Fri. for stand by fér stand by
Sat, for stand by for stand by

L - 30



1i. Schedule of CIBaninguupﬁroads, drains and public areas was
formulated by the residents themselves. Collection and
haulage of the waste cleaned up was carried out by the project
Team. The schedule for the cleaning-up of these public areas
through public cooperation is in Table L.3-4.

Table L.3-4 Cleaning-up Schedule through public cooperation

Data of Cleaning-up
Cleaning-up Areas

Residenté P.P. fean
22 Feb. ' 24-29 Feb. ' Ban Sisavath Tay
29 Feb. 2- T Mar. Ban Sisavath Kang
T Mar. 9-14 Mar. Ban Dong Mieng
Note;

# P.P. Team : Collection Experiment Pilot Project Team

. Collection routes and points

‘Collection routes and bell collection points were drawn according
_ to the previous basic data, collection schedule and location map
of contractors shown in Fig. L.3-173. Collection routes and points
are shown in Fig.L.3-8376 and collection routes for cleaning-up of

roads, drains and public areas are shown in Fig L.3-679.
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50m 100m

THE STUDY ON THE SOLID WASTE MANAGEMENT SYSTEM
Ban Dong| IMPROVEMENT PROJECT IN VIENTIANE, LAQO P. D. R.

Mieng | JAPAN INTERNATIONAL COORERATION AGENCY

Fig. L.3-1 Location Map of Contractors in Ban Don Mieng
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om __ 50m _100m

. _ "THE STUDY ON THE SOLID WASTE MANAGEMENT SYSTEHM
© Ban Sisavat Tay IMPROVEMENT PROJECT IN VIENTIANE, LAO P.D. R,

JAPAN INTERNATIONAL COOPERATION AGENCY

Fig. L.3-2 Location Map of Contractors in Ban Sisavat Tay
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THE STUDY ON THE SOLID WASTE MANAGEMENT SYSTEM
Ban Sisavat

IMPROVEMENT PROJECT IN VIENTIANE, LAO P. D. R.
Kang

JAPAN INTERNATIONAL COOPERATION AGENCY

Fig, L.3-3 Location Map of Cd'ntractors in _Ban Sisavat Kang
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<4—— Collecticn Rout (1st.Trip)
< ~— Collection Rout {2nd. Trip)

\ O Bell Collection Point

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

JAPAN INTERNATIONAL COOPERATION AGENGCY

Fig. L.3-4 Collection Routes and Points of Ban Don Mieng
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SCALE
Qo 5Qm 100m
THE STUDY ON THE SOLID WASTE MANAGEMENT SYSTEM
IMPROVEMENT PROJECT IN VIENTIANE, LAO P.D.R.
JAPAN INTERNATIONAL COOPERATION AGENGCY

Ban Sisavath Tay

Fig. L.3-5 Collection Routes and Points of Ban Sisavat Tay
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