l)epartment of Communication, LT SR R A :_; S ["_,_‘_ ___,__‘.- g
'l‘ransport. Post 'md Conslruclion ; ‘ o y B 7 . . o
" :'E'VicntianeMunicipahly o EO R e j
1A PRO OPLE'S DFMOCRATIC RIEPUBL. IC SR o

PHE, PROJI‘CT FOR IMPR()VEMI*,NT S
| or THF SOLID WASTE MANAGEMENT SYSTE SRR
) ;i; o IN VIbNTIANE URBAN ARI A

f ‘:'5’ Cw e s

o igrifer G- DIIVAIOWACL S.i-l’IrIIO’Jd‘OV"I NI VIRV NV ANVIIATIA NY.

WAISAS INTNEOVNVIL ZLSVAL, A0S FRL J0 INFWTAOWIN ] UOL LOUL0NS AHIL NO 130481 AGMS NS OIsvVe

. B 3
s .
¢ =
i
y
4 54
- ) i H
1 Lo : . A% i
i : ] _ ;
. i : H : B
s N 1! P . B -
i [ H H
R ? 4 ; ¢
s : !
. . i 1
Y ot .
s g K
P,
vl -

66 HOUVIN

J'Cf\LI BRARY

Illlllﬁdlllll&liﬂ(llﬁlﬂl{ﬁll

.J 1129220

; =

| . *
S rSINOM- (VOIL)
“y e - . o

(JICA)
KOKUSAI I(OGYO co., LTD

“ui










22018]

mMIN'IIPHII'JIFI)IIHIINIII‘MH '-



Department of Cotvmunication,

Transport, ost and Construction

Vienilane Municipality

LAQ PEOPLE’S DEMOCRATIC REPUBLIC

BASIC DESIGN STUDY REPORT
ON B
THE PROJECT FOR IMPROVEMENT
OF THE SOLID WASTE MANAGEMENT SYSTEM
*IN VIENTIANE URBAN AREA
N
LAO PEOPLI?S DEMOCRATIC REPUBLIC

MARCH 1996

JAPAN INTERNATIONAL COOPERATION AGENCY
(JICA)
'KOKUSAI KOGYO CO., LTD.






PREFACE (draft)

In response to a request from the Government of Lao People’s Democratic Republic the Government
~ of Japan decided to conduct a basic desiga study on the Project for hnprovement of the Solid Waste
Management System in Vientianc Urban Arca and entrusted the study to the Japan international
Cooperation Agency (JICA).

JICA sent to Laos a study team from September 10 to Qctober 9, 1995.

The tcam held discussions with the officials concerned of the Government of Laos, and conducted a
ficld study at the study arca, After the team relurncd to Japan, further studics were made. Then , a
mission was scnt 10 Laos in order to discuss a draft basic design, and as this result, the present report

was finalized.

I hope Ihat this report will contnbutc to the promohon of the pchct and to the cnhancemcn! of -
fricndly rc!auons between our two counmcs ' '

[ wish' to express my sincere appreciation to the officials concerncd of the Government of Lao

People’s Democratic Republic for their close cooperation extended to the teams.

\A'arch 1996

E < -
&/WVS /V /Lf ‘”’7
Kimio FUJITA
President

Sapan International Cooperation Agency






March, 1996
Letter of Transmittal (drafl)

We are pleased to submit to you the basic design study report on the Project for JImprovement of the
Solid Waste Management System in Vientiane Urban Area in Lao People’s Democratic Republic.

This sludy was conducted by KOKUSAT KOGYO CO LTD., under a contract to JICA, during the
period from September 5, 1995 to March 4, 1996, In conducting the study, we have examined the
feasibilily and rationale of the project with due consideration 1o the present situation of Laos and

formutated the most appropriate basic design for the project under Japan’s grant aid scheme.

Finally, we hope that this report will contribute to further promoticn of the project.

Very truly yours,

Junji ANAI-
- Project Manager,
~ Basic design siudy team . on the Project for
!mprovcment of the Solid Waste Management
- System' in Vlenuane Urban - Area in Lao
People s Democratic Repubhc -
KOKUSAI KOGYO CO., LTD.
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CHAPTER 1 BACKGROUND

The People’s Democratic Republic of Lao (Laos) is a landlocked country situated in
the central area of the Indochina Peninsula. It covers a territory of 236,800km? and
has an estimated population of 4,400,000 (1992). Vientiane, the capital cily, is
3,920km? and is administratively divided into 8 disiricts. In 1991, the population
of Vientiane was estimated at 424,717, 10% of the nationat population.

The cleansing unit under the Department of Communi(‘alions, Transport Post &
Construction {DCTPC) of Vientiane conducts toad sweeping services, and collects
the wastes of public institutions (e.g., government offices, hospitals) and general
offices. It also collects general household wastes and market wastes in cooperation
with privale waste collection companies. The inefficiency in the collection system
has resulted in poor collection rates: '13% in housing areas, 22% in commercial and
business areas.  Uncollected waste is illegally disposed of in the Mekong River, cily
drains, or the vacant lots found in various parts of the city, consequently clogging the
drains, breeding harmful insects, and producing annoying odor problems. Oj}én
burning of wastes in backyards on the other hand pollutes the air, bringing about
environmental problems that could jeopardize the health of the citizens of Vient%ane.

Acknowicdging the considérable urgency and importa_née of the long term
-improvement of the waste management system in respect to urban ‘planning, the .
govemment of Laos aims to 1mpr0ve the aforcmenuoned condxllons and rz,quesledl
lhc conduct of a development study from the govcrnmcnt of Japan. In rcspouse the
Japan International Cooperation Agency (J ICA) conducted the master plan sludy and
feas;billty study, targeting the year 2000, for the improvement of the - waste:
management system in the urban areas of Vientiane, and compiled the final report in
1992.

Tn accordance with the results of the development study, the govcmment;of Laos
requested grant aid from the Japanese government for the implementation of the
short - tezm improvement plan which consists of the procurement of waste oollecuon
& haulage equipment, improvement of the final dlsp{)sal site, and the construction of
a maintenance workshop.
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CHAPTER2 CONTENTS OF THE PROJECT

2-1

Objectives of the Project

In 1992, the Japan International Cooperation Agency (JICA) conducted a
development study on solid waste management in the vrban areas of Vientiane.
And the waste plan for the solid waste management system in Vientiane urban
area, targeting the year 2000 was established in this study.’

Proposed in this plan were: extension of the collection service area, carrying
out of sanitary landfill operations, establishment of a new solid waste
management system, and the creation of a new financing system. Thesc
projects which were given the highest priority were enlisted in the short - term
improvement plan in the Master Plan,:

- Extension of lhc collection service area _

- Establishment of an approprlatc teansfer system for msﬂlutlonal wastes

- Establishment of public c00pcralmn for cleaning up roads and drains

- Improvement of the operalion and maintenance system

- Construclion and running of a samtary landfill (level 2) on lhe existing KM-
18 land[ill site. '

‘Note: Sanitary landfill level 2 ihvolves the immediate cdvéringof hauled:

waste lo prevent the scallcnng of waste ‘and  the producllon of
“obnoxious odor; it does not include lcachate trcatment mcasures

During the development study a communily awareness survey,  waste
collection experiment, sanilary landfill experiment, and public education
campaign were also carried out fo assess the feasibility of the short term
improvement plan (hereaﬂer referred to as the F/S). According to the results of
the ¥/S the following recommendations were made: procurement of collection
and haulage equipment, construction of a final disposal site, and construction
of a maintenance workshop. These recommendations have been given ﬁri'orily
and are hence the objectives of this grant aid project (hereinafter referred to as
“the Project”).



2-2

Basic Concept of the Project

2-2-1

L

e

Review of the Request

Contents of the request

The contents of the original request to the Japancse government by the
Laotian government was submitted based on the results of the F/S.
Through discussion with the Laotian side the contents of the request were
modificd as follows;

- 1o include infectious medical waste in the waste to be collected in
the Project.
- to inclede the installation of water supply facilities for residents in
the vicinity of the KM-18 disposal sitc
- 1o add following cquipment : .
> one collection and haulage vehicle for infectious waste
* one dump truck for soil
*  onc crawler type loader
*  one truck scale _
The contents of the request including the above modifications were
examined according to the results of a review of the F/S and a site
investigation, | |

Target

“The target of the Project is to implement the short term improvement:

project defined in the Master Plan, which includes the procurement of
equipment and construction of the facilitics for the proposed solid waste
management system.  However the wasle to be treated in the Project
docs not include an industrial waste, The target year of the Project is
1998, though it was originally sct in 1995 in the Master Plan. ~ Therefore
the  basic study for the procurement of cquipment and construction of
the facilitics will be done according to the amount of waste forécasted for
1993.



Table 2- 1

Comparison Table of Basic Condition

Item Original Request based on B/S Basic Design
1. Targel Year Al time of K8 1995 Present 1998
(1991) (1995)
2, Project Area urban afea urhan area urban arca urban ar¢a
3. Collection ratio ;
Residential -4.8% 56% 12.4% 48%
Comniercial 22.3% 60% 22.1% 60%
4. Whole population 142,723 163,100 163,100 180,400
| Service population 6,850 81,500 3,644 86,592
5. Genezalion amount (ton/day) 140.8 160.8 162.0 179.0
6. Collection amounl (ton/day) 12.9 68.3 26.5 ~ 156
Muiicipality {ton/day) 6.1 583 0.2 65.6
Privale B (toa/day) - - 74 -
Privale A (ton/day) 1.8 10.0 9.9 10.0
7. Road sweeping {km) 15.0 15.0 28.6 30.0
8. Public cooperation (van) 0 48 0 48
9. sprinkling road (km) 0 150.0 0 150.0
10. Recycle antount (ton/day) 23.5 269} 269 29.7
11. Self disposal amounl (ton/day)) - 99.8 617 105.9] 70.4
12. Disposal amount (ton/day) 17.1 72.3 289 786
13. Level of sanitary landfill Open duniping Level-2  [Op¢a dumping Level-2:
14, Infectious medical wasie included in collection . - included in 0.25
(lon/day) amount collection amount :

&)

Planned collcction ratio

Procurcment of collection and haulage cqunpmcnl

The planncd collection rzmo in the M1stcr Plan has bccn calculated by

weighted average.

' Prlont) area where the population dcnsu) is 575 % |

* more than 70 persons per hectare o
"+ Other arcas 25 %

* Planncd collection ralio =50 %

In this Basic Design, the collection ratio was reexamined considcrin'g the
factors having an cffect on the collection works such as the distribulion

- of residences and road conditions.

The following collection ratios were given to the domestic, commercial,
market - and office, hospital, and road sweeping waste, because the
collection system for cach type of waste are different,



* Doniestic waste

« Commeicial waste

+ Market & office

“wastc

* Hospilal waste

‘The project arca was divided into high density

arca, medium density arca, and low density arcas

according  to present  conditions  such  as

distribution of residences and road conditions.
And the target collection ratios for cach urban

arca arc set'as follows;

- High density: 90 %
- Mcdium density: 50 %
- Low density: 25 %

The weighted average of the collection ratio of
project arca is therefore calcutated to be 48%.

The present collection ratio is 22.1% according
to the basic design study. The collection ratio for
the commierciat waste could be morce than that of
domestic waste, bceause most of shops arc
{ocated in the higher density a:rca, : Therefore
the planned collection ratio of commercial waste
is 60%. '

The collection ratio of market and office wasic is

 100%. ~ Prescnily; privatc companics colleet
- waste {rom certain parts of the markets. | It is
- assumed that the amount of waste collected by -

the private companics will remain the $ahaé.
Conscquently the municipality will colleet the

- remaining market and office wastc.

100% of hospital waste should be collected.
Hospital wiste consists of the gencral waste and
infectious - waste. Infectious waste will be
collected by a collection system completely
independent from the collection of general waste,
to prevent secondary infection,.



* Road sweeping The length of the road the municipality
undertakes  sweeping is 28.6km (say 30 km),
It is assumcd that the length of road sweeping
will not change because there are no concrete
p[ﬂné for road development at present,

b. Utilization of private collection companies

Colfcctioa of the wastes are undertaken by the municipality itself and in
addition by two big companics contracted, Lao Garbage(L.G) and
Vicentiane Phatana(VP) and 6 small companics contracted. LG and VP
arc operating  under  official conttact with *the Department  of
Communication, Transport, Post and Conslruction (DCTPC), and the
other 6 companies arc opeiating under témporary contracts with the
cleansing unit of the mumcnpahl) DCTPC has a policy of uiihzmg
privale companics for partial waste colleclion in certain arcas.

DCTPC plans to entrust the two big companics with collection works and
dissolve the temporary - contracts,  Therefore the municipal collection
cquipment phnning was based on the waste amount excluding the waste
hauled by these two compamcs
The eollection area covcrcd by LG and VP includes the Watlay
‘Sokpaluang, and Souane Monne arcas. The collection arcas of these
compamcs arce asa:umcd not to changc in the future, and the coflection
amount will be mamtamcd at the prcscnt Icvcl t0 ton/day. .
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a.

b.

C.

Construction of final disposal site

Basic concept for improvement

The capacity of the landfill cquipment is ptanncd to correspond with the
disposal amount in 1998.

Meanwhile, the medium term improvement pmjéct commencing after
2000 is planncd to cstablish a level-3 sanitary tandfill including leachate
treatment.  For achicving of this tlarget, the facilitics required for
operating a level-2 sanitary landfill are planncd to be constructed in this

Projcct as the first step of improvement.

Basic concept of leachate treatment
Phased improvement of the leachate treatment fmm an cnvironmental
point of view '

: prcscnf _ Rainwater passes through the disposed wasie
eotering the ground and spreads out into the
surroundings, mainly because the disposed waste
is not covered with soit.

+ shost term The' amount of leachate will be reduced
~ considerably by catrying out sahitars' landfill as
‘the pcrmcatmn of rain water will be prcvcntcd by
'lhc covering sml. Thc surface rain wa(cr w:ll
drain separately from the leachate. Ho“c\cr
the leachate will still permeate info the ground.

* medium term The leachate will be collected and returned back
10 the disposed wast¢ (leachatc : circulation
© system) preventing oulflow,’

lnstalhtlon of fixed truck scale

Mcasuring and recording the waste hauled into the final disposal site s
vital for proper solid waste management,  Usually, truck scales are used
for measuring the weight of vehicles plus the waste, The truck scale



a.

shall be fixed as it will be used for a long period and various kinds of
vehicles will be weighed. A portable type truck scale was used in the
F/S and donated by JICA after the study, operating for almost two ycars.
This truck scale was designed to be used anywhere, but its capability was
limited.  After 2 years of use, the portable truck scale was worn out.
Municipal staff arc presently measuring the hauled waste by cye.
Therefore installation of the fixed type truck scale is proposed to
establish a measurcment system.  Also a personal computer shall be
included in this system for smooth measurement and analysis.

(5) Construction of maintenance facititics
a. Outline of facilitics

Construction of the maintenance facilitics consists of a maintenance
workshop and a cleansing hcad office at KM-7. Maintenance
cquipment for periodical and minor repairs of the collection and haulage
cquipment will be installed in the workshop.  Office for the clcahsing
hcadquarters will ‘be in charge of entirc municipal solid waste
managcincnt (MSWM).

" b, Application of maintenance :

- Periodical maintenance and minor upalrs will be ablc to be donc in the
maintenance shop. :

- llcavy rcpmrs and overhauls shall bc donc ina C()mmcrcmi w 0rksh0p
.(6)‘ Treatment ofinfcc'lious medical soid wasic' o
" The municipal clcansing unit is collecting all the medical waste at present

“and this operation cannot be ceased. _

If the infeclious waste can not be disposed of at KM-18, this waste must
be disposed of sporadically within the municipal arca. Rcfusing ‘the
infectious waste, will cause scrious menace to the urban szinilarj;
cnvifonment, : :

Consequently, the basic d'csign study team decided that infectious waste
should be included in the Prbjccl according to the following:

Examination

Improvement of the present condition



The infcctious waste trealment consists of segregation at the generation
source, intermediate treatment, haulage and final disposal.  Education of
the operators is also important to prevent secondary infection.

According to WHO, US-EPA and the manual Japan, incincration and
sterilization by autoclave are the preferred _mcthods for infectious waste
treatment.  Therefore incineration is reconunended for the future

treatment of infectious waste,

b. Final disposal methods considered
iy incineration :
For the construction of an incincrator at KM-18 the following
matters should be considered,; '
* High running costs of the ‘incincrator will affcct the limited
operation costs of MSWM. | ' '
ex. Comparison of disposal costs : ‘ .
incineration: 234kipkg= 4,200,000 kip/month
landfill: Q0kip/kg 1,645,000 kip/month
+ There arc national, - municipal, and military hospitals, “elc.’ in

it

Vientiane. If the municipality will incinerate all the infectious
waste generated from these hospitals, a lot of matters such as role
assignment - for operation should be discusscd . with concerncd
institutions. It will take so long time that the commencement of
the Project shall be postponed. .

* Opcration of mdwidual mcmcmlor is uncconomlcal cmasulcnng
the small amount of the infectious waste generated l‘rom the smaH
hospitals in Vientiane. It scems that the opcrallon cost will
exceed the financial capability of these hospitals.

if) landfill: _
Infeclious waste collected shall Le landfilled in a - spcicial arca
separated from the disposal arca for gencral waste at KM-18, with
daily covering.
The landfill method cannot stenhzc the infections waste completely,
so hazardous infectious wastc containing discases such as hepatitis,
or rabics, ctc. should be sterilized by autociave or chenical treatment
before collection at the hospital.

10



c¢. Practical measurcs
It scems difficalt to install incinerators at the hospitals by the target year.
Thercfore the phased improvement shown below is practical with the
final target being the installation of incinerators.

1st phase

* establishment of laws and regulations M, N

* preparation of infectious waste management manual M, N

' ‘establishment of a manifest system M, N

i preparation of slorage container : hospital

' segregation of waste hospital

* construction of discharge point _ hospital

* education of waste supervisor M, N,
hospital

* cstablishment of independent collection system M

+ execution of landfill as a temporary disposal method M

2nd phasc
* establishment of final dlsposal mcthod( mcmcrahon) M, N
. prepa_rahon of enviconmental standards with inicoduction of
incinerator M, N
: ihsta_llalion of autoclave, incinerator etc. in the hospital. hospital - |

not_c:. N = task of nalional govemmeni, M = task of municipatity

| The Laohan side will complete the items listed under 1st phase before

the Eopening of the Project. The Japanese side will assist the Laotian
side to establish an independent collection system and temporary
disposal 'method by procurement of collection vchicle and the
construction of the landfill area for exclusive dispose of mfccl:ons
medical solid waste. _
Execution of waste segregation and establishment of independent
collection systemr shall be done at the same time. Hospitéﬂ waste
disposal officers reported that the infectious waste is presently not
segregaled from general waste; this is because the infectious waste is
collecled and disposed of logether wilk the general waste by the
collectors.

1
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Introduction of an incincrator is not recommended since the running
costs of incincrators would be disproportionally high and docs not it in
the target of the Project cstablishing stable operation of MSWM.
Therefore, landfill is recommended as a temporary disposal method for
infectious waste.

In adopting the landfill method, quicklime shall be scaltered on the
infectious waste béfore covering with soil in accordance to WHO
guidelines. It is expected that quicklime is cfficacions’ against
steritization of infectious waste, because it causcs an intense exothermic
reaction with water, and becomes hard.  The occurrence of this
pheriomenon is expecled to previerit outflow of liquid from the infectious

waste. There are many cities such as Mexico City and Critiba in Brazil

using this landfill method for infectious waste, and  no serious prablems
have been reported.
The planned treatment of infectious wastc in the Pro;cct will improve the

present dangerous situation -and cstablish waste segregation and a

| collcction-haulage system. Furthermore this system will be necessary

for management of the proposed incincration method as a future

trcatment,

Water supply to the surrounding residents of KM-18 disposal site
In the F/S it was recommended that the ground water around KM -18

- disposal site should not be used for drinking becausc it mlghl be polluted
* by the leachate, * The Japancsc side rcqucstcd the Laohan sndc lo carry
* oul construction of the facitities for water supply during the basic “design

study. But the Laotian side replicd they would not be able ta' do so

because of budget constraint. Therefore, the Laotian side requested the

Japanese side to include water supply in the Project.

Considering - the - following, drinking water will be supplied 1o the

surrounding residents of the KM-18 disposal site.

- The ground water niay be polluted by the waste. . ,

- The KM-18 disposal sitc will be used more the 20 )’C'US aftcr
completion of the Project.

'Exccution of public education campaign

Exccution of public cducation campaign is not mcludcd in the Pm]ccl in
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.

spite of its impostance as indicated in the F/S, because the undertaking of
the campaign was defined as the matter of Laotian side. However it
shall be included in the Project taking the following into consideration.

The physical and financial resources of both the service supptier
(Vientiane municipa]ily) and service user {restdents) are not sufficient at
present. To remedy this situation puBtic’: participation in the cleansing
activities is vital. Especially for ensuring the b‘bdget which is sufficient
1o cover the personnel expenses, running costs for the equipment will be
procured etc.. Consequently execution of the public education
campaign to stimulate people to participate and éooperate with MSWM
is so important that the procurement of equipnient for sanitary education

- campaign is considered to be included in the Project.

Basic Concept of the Project

‘Procurement of collection and hautage equipment

Overall concept

The waste amount Vientiane municipality and private companies will have

to collect in 1998 is estimated at 75.6 ton/day to achicve the target

defined previously. The municipality will have to collect the waste amount

:pfl 65.6 ton/day, through on appropriate collection system as  showa in
table 2-2. - - ‘
The amount of recycle, self disposal and direct haulage which are not

~ collected by the service are respectively 29.7, 70.4 and 3.0 ton/day.
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Table 2- 2

System

Generalion Source

Discharge & Sforage

Outline of Planncd Discharge, Stomgc,: Colicction and Haulage

Collection & Havlage

Discharge frequen Sl

1. Bomestic Waste
- H & M density
- Low density

Bamboo baskel or
Plastic bag -

- Compacior truck
- Dump truck

once a week

2. Commescial Waste

Bamboo baskel o

- Compactoer truck

vnce aweek

. Plastic bag . :
3. Market Waste comtainer{Sm’) Detachable container truck when nedessary
4. Oifice Waste Container(Sm’) Detachable container truck when pecessary

5. Hospital Waste (gcne.ral)
- Large Hospitals
- Small Hospitals

- Container(Sm®)
- Bamboo basket or
Plastic bag

Detachable container truck
Compactor fruck

when necessary

6. Road Sweeping
.- Road swegping
- Sprinkling road
"« Drain dledning
- Grass cuiting
- Cleansing Act.

Containec(5m’)

heaping on the road

heaping on the road

Detachable container truck
Water tarnker

Wheel loader & Small DT -
Grass cutters o
Wheel loader & Small DT

everyday {ex<. Sun.)
once aweek
once in & months
once in 2 months
onve in 2 months

7. Infections Medical Waste

Fiastic bag inside
cardboard box

Special teuck for the exclusive
use for 1W

everyday (exe. Sun)

" b. Equipment planning

Equipment for collection and havlage of gcncral waste are listed in dbovc

table.

~ Compactor truck and special truck for exclusive usc for

infectious wasle were added to the original request accordmg to the

followmg

i) Compactor truck (8m) :
Presently entire waste collection’ and haulagc in thc Vlcnuanc :
municipality is done by dump tiucks. The dump truck was also
recommended in the F/S as a collection vehicle according to the

following reasons;

- The waste was difficult to compact because the soit content of
the waste was high at that time. ' '

- The road condition was so bad in 1991 that vchicles thh
smal space under the deck such as compactor truck could not
“operate properly. | .

The current collection method consists of a collector, walking beside

14



the truck, he lifts up bamboo baskets filled with garbage handing it to
a worker who loads the waste onto the truck,  Efficiency of manual
loading is Iow. In addition to this, the collection worker is at a risk
of being injured by the waste.  Therefore the present loading method
should be improved.

The introduction of compactor trucks which is a very popular
collection method was examined for improving the collection syslem. |
- Collection cfficiency of compactor trucks is almost double
that of dump trucks if the loading room is the same, because
the waste volume is reduced to half by compacting.
- The operation costs of MSWM will be lower if it uses
‘ compaclor'lrucks arc used, becausc the number of compactor
trucks required is half the number of dump trucks.
- The loading deck of compactor triicks is low to achicve casy
and safe loading,
- Compactor truck hauls the wastc without scattering.

According to the sitc survey, it was discovered that the soil content
of the waste is low in the high densc urbanized arca and medium

' dpnsity urban arcas so wastc can be compacted- cffectively,  In
addition, the road condition in the high and medium density urban
areas 'is comparatively good, so there would be no problem for
pasﬁagc of cmﬁpaclm trucks in these arcas. © The maintenance skill

level of the bus company being managed by the DCTPC is sufficiently

"high that the compactor trucks could be maintained properly.-

Furthcrmore, a compactor truck belonging to a private company is
currently working without any trouble in Vientiane;

* Taking into account the above, compactor trucks are recommended

for  coflection and haulage cquipment for the waste genciated in the
high and medium density urban arcas instcad of dump trucks as
proposcd in the F/S,

Speciat truck for exclusive use for infectious waste
The Laotian side requested a small dump truck for collection of
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infectious medical waste. ~ However the structure of the truck bed
for infectious waste should be a closed leak-proof truck. And a
dumping mechanism shall be equipped to this truck in order to
prevent the  worker coming in direct contact with the dangcrous

waste.

c. Environmental countermeasures
During collection and haulage work there is the fear of scattering waste
from the vehicles.  So the closed dump truck, container truck and closed
type container is selected as the collection and haulage cquipment to
prevent scatlering waste.  In addition to this measure, cquipment which
cannot be designed as closed-1ype shall be equipped with a hood.

(2) Conslruction of final disposal sitc -
- a.  Facilitics planning
i)  Civil works
" The request was nndc accordmg to the resulls of the F/S.
Conscquently all the facilitics at the disposal site Sh‘l“ be reviewed
bascd on the disposal amount in 1998. S
The main facilitics for improvement at thc KM-18 final disposal sitc .
arc indicated as below;
- lmprovcmcnl of present situation
. d:sposal of scattered wastc by sanjtary tandfill
+ isolation of disposal site b) fcncmg
- Short term lmprovcmcnt
- construction of facilitics for exccution of sanitary
landfill
approach road
*landfil! working arca
“water supply
_ vehicie wash
ii) building works
Site office and truck scale are rccommended for the KM-18.

b. Equipment pla'nning :
Following equipment arc considered for exccution of the sanitary landfill.
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- Bultdozer : waste spreading and compacting
- Excavator : cover soil excavation
drain construction and maintenance
- Crawler type loader : cover soil
- Soil dump truck : cover soil hauling

¢. Environmental countermedsures

Following environmental counterineasures are considered

i)

- Contamination of ground water

Leachate treatment will not be carried out in the Project. But the
amount of leachate will be conéidcfably reduced as the permeation
of rain water will be reduced by the covering soil on the wasle and
the surface rain water will be drained separately from the leachate.

~ Judging from the results of interview survey that the water sinells

in dry-season, il scems that the ground water surrounding the KM-

18 disposal site is contaminated by-leachate from the existing
‘waste. Thereforé the facilities of water supply for drinking will

~ be included in the Project.

~ Scattering waste and dust from the covering work

The scattering of waste can be prevented by daily covering of the
disposed waste. - To prevent dust from the 'covéring works, the
sml shall be sprinkled with water as needed. The construction of

- a washmg pond to clean the tires of the collection vehicles before

iii)

" going out of the disposal site will be done to keep the surrounding

area clean.

Destruction of scenic beauty
View of landfilling is disagreeable, Ther’efore the construction of

~ a dike is recommended 1o be an obstacle which hobody can see the
~landfilling. Also anybody will not be able to see the diépOsed
~waste since the waste will be covered quickly. In addition to
- these counternieasures, a green buffer zone is also recommended

along the roads abultting the disposai site which include National
Route 13 to the north and a rural road to the west.
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a.

Construction of the maintenance shop at KM-7

Facititics planning

)

Civil works
The site is located 100m to the cast of National Route 13, 7 km
from the center of Vientiane. The area is about 3,800m° and
connccted to the national road by a 3 m wide laterite road.  The
sitc and approach road arc susceptible to flooding in the rainy
scason as the surface levels of both arc 1.0m lower than that of
national road.
Construction of the maintenance workshop will also include the
following works to improve the above situation.
- Widening and paving of approach read : 2 way to ensurc 2 ways
traffic '
- Filting of site and approach road . to prevent floading
- Concrete paving of the site - : to protect equipment
under repair from dust
- Construction of drainage facilitics : lo prc»:rcnl ~waler
. | pollution by lubricants.

Building works

- Office of the municipal cleansing section and maintenance workshop

shall be constructed at KM-7.
+ Office "

Table 2- 3 Staff Sthedule of Municipal Cleansing Section

. year - 1995 1998(Beginning year)
Present - KM-7 KM% | - Toal

Manager 6 - 8 1 9
Engineer 1 1 0 1
[Supervisor 7 92 0 9
Mechanic or Operater 2 7 2 9
Clerk or Fee collector . 10 33 1 34
Driver 12 30 1 31
Worker -84 102 1 103
total 122 190 6 196
planned capacity 40 4 -
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Consequently the scale of the office is designed to house the
number of staff who arc the managers, englncers, supervisors,
mechanics and clerks expected in 1998.

* Maintenance shop
The maintenance Shop consists of a storage room for sparc parts
and maintenance tools, a service shop, tire shop, and battery
shop, ctc.. There will be 4 bays in the service shop and onc of

these will be equipped with an inspection pit,

b. Eq’uipmchl planning
The following equipment arc recommended for periodical maintenance
and minor repairs
* Tools for periodical maintenance
+ ‘Tools for repairing and replacement of tirc
* Battery charger ' |
* Welding cquipment
*  Vchicic washing equipment

c¢. Environmental countermeasures .
A water contaminatien countcrmeasures by lubricants  used for
maintenance Works are r'cc(_mnncndcd for the maintenance shop, because .
‘the :surrounding arca consists ‘of paddy ficlds. ' The waste water of
iniaiménancc ishop including oil will be drained to an c.\'istingjdrai'n :
'thr()!ugh an infiltration ‘manhole after climination of the oil though an oil
ttap
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(msnde of bwldlng)

pwaste wal wat l

septic tank 1l final manhole
sewage , bl o R T e existing
E. ............................ : :w E : * dra!“
manhole  infiltration  manhole
manhole
waste water ———:[“T_}——-—_——;
with oil oil trap
rain water » o »
infiltration
tnanhole
Figure 2-2 Drainage System of the Maintenance Shop

(4) Execullon of public education campaign _
The procurement of equipment for sanitary ‘education campalgn is
recommended for the Project in order to expand the collection area and -

promoté inhabitants’ participation in the cleansing activities'in public
areas.

2-3 Basic Design

2-3-1 - Design Concept

"Basic design'of the facilities, buildings and equipment included in the
Project will be carried out in accordance with the following.

(1) Particulars of the Project

i) to conform to the regional climate, topography, fife style etc.
ii} to procure that material, when possible, in Vientiane in order to that
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future maintenance can be carricd out.

iil) to design structures simply but durable for long ‘use and casy
maintenance.

iv) to follow Laotian law and standards concerning construction, if there
is no dpplicable standard, Japancse standards will be used.

V) o consider continuation of regutar MSWM during construction of
new facilitics.

vi} to plan the facilitics and equipment to be operated and maintained by

the Laotian side.

Natural conditions
Each facilitics is designed considering cconomy, safety and natural

conditions.

Social conditions
Facilitics arc designed considering local custonis, history, traditional
culture, religion and local architecture, cte.. '

Condition of construction and procurenicnt of construction malcrinls;
Construction: Laotian technical level of construction is
under developing. - However l;'aoti:in ..
- workers have a good attitude towards work
so the quality can be expected to be
o L dd¢(lualc under suitable supervision. -

Procurcment of materials:  The ordering of large quantitics or special
material or qualitative material is limited in
~ Vientiane because most of the materials arc
imported - from Thailand or - Victnam.
Conscquently  the  contractor  will  be
requested to be well experienced.  There is
no ' difficully in hiring  construction
cquipment, because several lease companics
exist in Vientiane. '
There are supplicrs of ready-mixed concrete
but the supply capacity and quality of the
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concrete are substandard so  site mixed

concrete is preferred for structural works.

In order to maintain the terms of work, quality, low costs, and to transfer
technology, the facilitics will be constructed by local construction
companics under supervision of a Japancsc construction firm.

In principle, construction materials will be procured in Laos.

Maintenance and DpCraiion'al competence by the exceuting agency

The executing agency is the Vientianc Muzlicfpal DCTPC cleansing unit.
The Laotian side’s ‘capability concerning operation of the system was
confirmed in the ¥/S. . Bul the scale of present facilitics, equipment and
excculing organization are relatively small compared to the pmpo_séd
system.  In order to make up the deficiency in personnel, DCT PC will H
cmploy new staff according to the staff schedule recommended in the F/S,
for implementation of the Project.  DCTPC has a plan to send new staff -
to the other sections for maintcnance training,' equipnicnt opéralion cte..

Scope and scals of the Project

Capability of the facilitics and cquipment planned for the Project is
designed for treating the wastc amount shown in Table 2-4.
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Table 2- 4

Amount of Waste to be Collected (unil: ton/day)

Target year 1998

VTE muni. Private Total
1. Domeslic wasle 48.2 6.0 54.2
2. Commercial waste 9.2 1.0 10.2
3. Market waslc 4.2 2.9 7.1
4. Office wasle 1.0 - 1.0
5. Hospital waste (general) [ 1.4 - 1.4
6. Road sweeping waste 1.7 - 1.7
a. Collection amount 65.7 9.9 75.6
b. Direct haulage - - 3.0
¢. Disposal amount - - 78.6
d. Infectious medical waste 0.25 - 0.25

Table 2- 5

(’i) Terms of the works

23

: Tcrms of works are planned considering the followmg
Earthworks shall be done during the dry season

* Completion of the construction of the facilities shall be adjusted so
it coincides with the same delivery of the equipment.
"' The approval of concerned residents and the ‘agencies responsibte for
construction shall be obtained before the commencement of the l.’rojeci.
" Therefore the Laotian side shall obtain approval for the construction
from the concérncd agencies and residents as carly as possible, before
decision of commencement for the smoolh: implementation of the
Praject by the Japanese side.

Annual Disposal Amount at KM-18 (unit: ton/year)
- year 1998 1999 12000
General waste 28,689 35,296 41,428
lnfeélious mcdicai wasle b2l | 95 99




2-3-2 Basic Design

(1) Collection and haulage equipment plan

Table 2- 6 Culline of Equipment Plan for Collection and Haulage
- Purpose Equipment —
' 1) Collection & hautage of domestic, Comipaclor truck (8m’)

commercial waste in high density and

medium density urban arcas

12) Collection & haulage of domestic waste infDump truck (10m’)
low density wrban area -

3) Collection & haulage of office, market, - [Detachable container truck

- road sweeping and hospital(gencral) container (Sm’)
o waste
4) Street clcaning' (drain clcaning) : Small dump truck & wheel loader -
' S)' Street cleaning (grass cﬁui_ng) Grass cutter

5 6) Street cleaning (sprinkling of road) and - {Water tank truck
“sprinkling of covering soif at disposal site | . = I ’_ o

7) Cleansing activitics | * |small dump truck
8) Collection & haulage of infectious | Smalt dump truck fbr exclusive use
-medical solid waste of " infoctious medical sblid waste
9) Supcrvision of MSWM : : Pick-up |
| 10)  Fec collection | Motorcycle

a. Basic spccification and estimation of required number of equipment, b.
adjustment of present cquipment and c. list of required equipment for
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~ coltection and haulage arc examined as follows.

a.  Basic specification and estimation of required number of equipment
for cach type of wastc

i) Domestic waste in high and medivm density urban arca
Compactor truck: O unils
Basic spccification

The proposed cquipment consists of compactor trucks for collection
of domestic waste in the high and mcdium density urban arcas.
The r¢quired specifications of compactor trucks are:

- maximum load, weight not less than 4,000kg"
- maximum lead, volume not less than 8 m’
- type of cabin forward contra! type

Required number of vehicles

+ collection amount

Table 2- 7 ~ Waste Amount Collected by Compactor Truck per Day in 1998

Domestic | Commercial | Total
o Wasle Wastc :
(D Weight of waste {ton/day) 38.2 ‘g2 47.4
" |@ Volume of wastc (m’/day) - 76.4] 184 948 .
@ Daily volume (m'/day) : | gog] - 213 110.6] -
@ =D/05 : specific gravity of compacted waste i

assumed to bc 0.5 _
@ = @ x(7/6) : collection is donc 6 days a week (excluding
" Sundays)

* required number of vehicles
- Requircd number of compactor trucks is estimated based on the

above table.

110.6 / (8 m*x 0.85) / 3 trips x 1.1 =5.96 say 6 vehicles required
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0.85 1 85% of loading capacity

3 trips ¢ sce the calculation of number of trips in
Table 1-8
1.1 1 0% reserve is included
Table 2- 8 Calculation of Number of Trips per Compactor Truck
* Working time (hr) : 7.0
* Round trip distance (km) ' 36.0
* Speed (km/hr) 40.0 7.0-(0.5 + 0L5)
* Collection time (hr) : 1.0 36/40 + 1.0+ 0.25
* Unloading time (hr) 025 | =2.79
* Opening check time for vehicle (hr) 0.5 say  3trips

* Closing check and washing time forp. 0.5
vehicle(hr).

ity Domestic waste in less urbanized arca

Closcd type dump truck:

Basic specification

-5 units

~ Dump trucks will be used for collection in Iow densily urban areas

where the road condm{)n is poor and the waste includes more soil
~ than urban and semi- urban arcas.: A closed ty pe bed is ddl)plcd for_ _

prevenling waste scatlcrmg Thc required Spccﬂ" catlons of closcd: L

type dump trucks are;

- maximum load, weight

not ri:ss than 4,000kg

- maximum load, volume and type ' not less than 10 m’,

- type of cabin

- Required number of vehicles

*+ dollection amount

26
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Table 2- 9 Waste Amount Collceted by Dump Tritck per Day in 1998

Domestic Waste
(@ Weight of waste (ton/day) ) 10.0
@__V_(li_umc of waste (im’/day) 57.8
@ Daily volume (m’/day) 674

@ =@ /0173
@ = @ x@/06)

: - Specific gravity of waste is assumed 0.173
: Collection is done 6 days a week (excluding
‘Sundays)

* required number of vehicles

Required number of dump trucks is estinkited based on the above

table.

67.4 /(10 m*x 0.85)/ 2 trips x 1.1 = 4.36say 4 vchicles required -

0.85
. 2 trips

11

: 85% of loading capacily is considered

'+ see the calculation of number of trips in

Table 2-10

10% reserve is considered

Table 2- 10 Caleulation of Number of Trips of Compactor Truck

|+ Working finic' (hr)

: Round trip distance (km) B
+ Speed (kmvhr) '
* Collection time ¢hr)

* Unloading time (hr)

vehicle(hr)

+ Opening check time for vehicle (hr) - 0.5 say 2 trips
* Closing check and washing time for| 0.5

7.0
36.0
40.0 7.0 - (0.5 + 0.5)

20 - | 36/40 + 2.0 + 0.25

0.25. 1 =190

iify Commercial, Market,

Cftice, Hospital and Road sweeping waste

Detachable container truck: _ 4 unils

Container:

41 Nos
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Basic specification

S cubic meter containers will be placed at offices and markets  that
generate large amounts of waste.  And detachable container truck
is proposcd to collect and haul it. The required specifications of
dctachable container trucks and containers are

Detachable container truck -

- maximum load, weight not less than 4,000kg

- body type 2 ' hydraulic lifting arms
for container{(Sm3)

- type of cabin forward control type

Containcr

- material & type Steel container, Closed
typc

volume ' not less than § m®

Required number of vehicles

collection amount
- Market waste _
“Collection amount of the niarket is shown in Table 2-11

11 Déily Amount of Waste from Mmkets '

© . Table 2-
_ Market Number of|  Weight of Waste 7 | Volume of Wastc -
Stores | (tonyday) | ~ (mfday)
@ 1995 @ | 1998 @ | 1995 @ | 1998 ®
Sikhai 427 0.56 0.62 2.47 2.73
Nongdouang 270  0.35 0.39 1.54 1.72
Kok Pho 113 0.15 0.17 0.66 0.75
- [Phone Thong 1240 06 0.18] 0.70 0.79
Nong Chanh 1,022 133 147 5.86 6.48
That Luang 961 1280 - 138 5.51 6.08
total 29017 3.80 4211 1674 1855

@ = O x 1,300(g/day) :1,300(g/day)collcction  amount  per
, ' store surveyed in F/S
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@ = @ x1.034 3.4 %j/year ratc of increase
@ =@ /0227 :0.227 ¢/m*  apparent specific gravity
of the waste

® =@ 70227

According to the above calculation, the collcction amount in 1998 is
estimated as follows ;

Weight of the waste ' 4.21 ton/day

Volume of the waste 18.55 m’/day

- General hospital waste (except infectious waste)
Amount of gencral hospital waste from each hospital is shown in
the below table. '

Table 2- 12 Daily Amount of Wastc from Hospital

: RSpital Name| No. of Beds Weight of Waste Volume of Waste
P (ton/day) {m’/day) ]

® 11995 @ | 1998 @ | 1995 D | 1998 ®
Mahosot 550 0.45 0.50 3.24 3.60
Police 1 60 005 006 036] = 043
103 Hospital |+ 450 037 - 041 2.66 2.95
- | Setthathirat | 2000 016 018 115 1.29]
JraoSoviet - aso| 012l 013 086 0.94|
National” - | -~ 80 007 008 050 058
total 1,490| 1.22] 1.36 8.77 19.79

@ = O /816 giday :816 g/day  waste  amount to  be
o ' : collected surveyed in F/S
@ = @ x1.034 :3.4 %fycar tatc of increasc
@ = ® /0139 :0.139 t/m®  apparent « specific gravity
of the wastc -

® = @ /0.139

According to the above caleulation, collection amount of the gencral
hospital waste in 1998 is cstimaled as below.
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Weight of the waste
Volume of the waste

- Office waste

1.36 ton/day
9,79 m’/day

There are 9 offices where the waste will be collected by the

municipality.

Public Health College, Municipality police, French embassy,

Indoncsia embassy, Lao Beer, USA cmbassy, Sovict embassy,

PBCTPC.

Table 2- 13 Amount of Officc Waste in 1998

No. of Offices

Weight of Waste:

(ton/day) @

Volume of Wastc

(m'/day) @

9

1.0

13.0 -

@ - D /0077 -0.077 t/m’

- Road sweeping waste

apparenl specific gravity of
the office waste surveyed in
as determined in the F/S.

Table2- 14 Amount of Road Swecping Waste in 1998

“|Length of Road Swept
{kin)

Wciéhi of Waste

{torvday) @

leumc df Wéstc :'

(m’/day) @

30

1.74

31.07

D = 30km x 58,000

@ =®/0056  0056um

30

:58,000 grknvday ~ Collection amount per

km as determined in the
S .
| Appafcﬁl specific
gravily  of the road
sweceping waste



* Required nuniber of containers

Onc containcr will be located at sources that gencrate less than 5
m® . For other sources where amount of the waste is over 5 n’, the

appropriat¢ number of containers will be placed according to the

amount to be collected and collection location.

Table 2- 15 Arrangement Plan for the Containers

Volumc of Wasle

Number of Containcrs

(m’/day) {No.)
Market Sikhai 2.69 1
Nongdouang - 1,72 i
Kok Pho 0.70 1
~ Phone Thong 0.79 1
Nong Chanh 6.48 2
That Luang 0.08 2
sub-tolal - 18.46 3
Hospital - Mahosot 3.60 -1
 Police 036 |
103 Hospital 2.95 1

* Sctthathirat 1.29. 1
. Lao Sovict : I.Dli ‘ 1'_
\ . National ' 0,50 g
! sub-total 9.71 6
Office B 13.00 9
Road sweeping 31.07 .14
~ [Sparc containers 4
‘total 72,24 41-

© + Required number of detachable trucks

- :Dischargc frequency pér week

according 1o the amount of waste and the arrangement plan of the

containers

31




- weekly collection amount
505.68 m'fweck (= 72.24 m*/day x 7days )
The sum total of containers’ volume :185 m* (= 5 n’ x 37 units)
505.68 m'/weck / 185 m’ = 2.7 times/week
Therefore the required frequency of collection is, on average, 3
times per week.

- Number of trips
37 unils x 3 times / 6 days = 18.5 units/day
6 days :working days per week (excluding Sundays)
Consequently, the number of trips to the disposal site becomes 19
pci day.

- Required number of detachable container trucks
19 unils / 5 trips x 1.1 = 4.18 say 4 unit

S trips : by the resulls of calculation of the number of -
~ trips is shown below, '
1.1 - 1 10% reserve is included
Table 2- 16 - Caleutation of Number of Trips of Detachable Container Trucks
' Working time (hr) | | 7.0
« Round trip distance (k__m): - o 36.0 | FR _
* Speed (km/hr) o ‘4();01 1:.70-(0.5+05)
* Collection time (hr) = | 045 | 364040154035
* Unloading time (hr) ' 025 | =4.62 -
» Opening check time for vehicle (hr) 0.5 | say :5'trips
* Closing check and washing time for 0.5
vehicle(hr)

iv) Public cleansing

iv)-1 Drain cleaning
Sniall dump tiuck: 2 unils
Wheel loader: 1 unit
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Basic specifications

Small dump trucks and wheel loader are proposed for collection and
haulage of the waste from drain cleaning. The required
specifications of these equipment afe;

Small dump truck

- maxioum load, weight not less than 2,000kg
- maximum loatl, volume not less than 1.5 m’

- type of cabin forward control type
Whee! loader

- operational weight not less than 6,500 kg
- hdrscpo\\‘cr not less than 75 HP

- bucket volame not less than 1.2 m®

- operation deck ROPS canopy

- Required number of vehicles

* collection amount _
The amount of the drain cleaning waste o be collected by the whecl
loaders and the small dump trucks is cstimated as follows.
0.3m x 0.1 m X 60,000m/(365/2) - 9.9 m¥day

© 0.3m . mean width of drain
: 0.'_1m : thickness of mud scttled at
o - - the bottom of drain over 6
o - . ‘months I
1 60,000m : length of the drain (both

- o - sides of a 30 km road)
“Therefore daily collection amount of drain cleansing waste become ;
9.9x7/6= 11.6 m’/day

* required number of equipment
- Small dtl’m;i truck
EL6/ (15w’ X 0.85) /5 ips x 1.1 =2.0 - 2 units
085 . 85% of loading capacity
© 5 trips : sece the calculation of

number of rips in Table
1-17

1.1 : 10% reserve is considered
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Table 2- 17 * Calcutation of Number of Trips of Small Dump Truck

* Working time (hr)

' Speed (knvhr)

vchicle(hr)

* Round trip distance (km)

» Collection time (hr)
‘ Unlo'tdmg llmc (hr)
| * Opening check time far vehicle (hr)
- Closing check and washing time for

7.0
36.0
40.0

0.15
0.25
0.5
0.5

7.0-{0.5 + 0.5)
36/40 + 0,15 + 0.25
=462
say S trips

- Wheel loader

One wheel loader is considered for Ioading the waste from drain

cleaning into small dump trucks estimated above.

iv)-2 Grass cutting

Grass cutter:

Basic specification

- Required numbcr of machincs

Grass cutter

10 units

| car'ry'ty‘pc‘

Ten grass cutters ate tequired for cutting the grass along 30 km of

' road accordmg to the following calculaiion :
30,000m x 2/ (30days x 2 % 6/7) BSOm 10 units

:30 000m
3m ’

350m’

s road lcngth

iv)-3 Road and disposal site sprinkling
Watcr tanker:

 width of grass cuttmg :
: daliy capacity of grass cutling

2 units

“Walter tankers are necessary for sprinkling unp.a»cd roads and the

covering soil al the disposal site.

Basic spcmfggl_lgg

Water tanker

- maximum load, weight

- tank capacity
- type of cabin
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Required number of vehicles

150km / (12km x Gdays) = 2.08 say 2 units
150km : road length to be sprinkled
12km : sprinkled road length per day

iv)-4 Public cleansing activitics

Small dump truck; I unit
Small dump trucks are required for the waste collected by public
cleansing activitics,

Basic specification
~ Small dump truck

- maximum load, weight - not less than 2,000kg
- maximum load, volume not less than 1.5 m®
- Typc of cabin , forward control type

‘Required number of vehicles

‘Onc small dump truck is assigned for public cleansing activities.

Infectious medical waste

Simall dump truck for exclusive use of infectious medical waste:

: 1 unit _
lnfcclious mcdlcal Wlstc is collected and haulcd by using a spccmlly -
cqmppcd dump truck for thc cxclusnc use.
Basic specification ‘ .

Special equipped dump - truck for the exclusive usc of
~ transporting infectious medical wasle. _
- maximum load, weight not less than 1,500kg
- body type ' enclosed box made of -
' stainless steel, low deck
- type of cabin ' forward control type

* Required number of vehicles

- Collection amount -
0.25 ton/day / 0.139 = 1.8 m*/day -
0.139 ton/m’ : Apparent specific gravity
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The daily collection amount of infectious waste from hospitals is
estimated as follows,
1.8x 7/6=2.1 m/day

-~ Required number of trucks
Required volume capacity of dump truck for the exclusive use of
infectious medical wasle is ;
LxWxH=27x16x13=56m
75 % of the above is assumed as available loading capacity.
5.6m'x0.75=4.2m’ -
The available ldading capacity is bigger than the daily collection
amount of infectious medicat waste calculated above.  Therefore
one fruck is assign_cd. for the collection of infectious medical

waste.

vi) Administration

Pick-up: : 1 unit

Onc pick-up is recommended for administration works including

supcrvision of the collection and landfill works.  The specification

of pick-up is ; ' o

| - .Typc : 4)\'hccl drive, w-cabin -
- Engfnc L ' 4 oyde diesel engine |
I o ~* nol less than 2,000cc
- Cabin S | *“double cabin '

vii) Fee collection
Motorcycle: | 20 unils
Motoreycles arc recommended for collecting of the waste collection
fee.
- Basic specification

- Engine | not less than 100ce
' Required umber of motorcycles

The number of motorcycles required are caleutated as follows;
86,592/59/750=19.6 say - 20 unils |
86,592 peisons : residents receiving colleclion services
5.9 person/family ~ © average persons per family
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750 familics : number of familics a collector can
collect fees from per month.

b, Adjustmient to the present equipment

The equipment currently belonging to the cleansing unit are listed as
below Table.

Table 2- 18 List of the Present Equipment of DCTPC Cl'cansing Unit

Reg. No. .} Country | Year Manufactured Condition
Flat truck 0246 | USSR 1983 - 50%
Flat truck 0192 USSR 1984 50%
Dump truck | 0384 USSR 1988 60%
Dump truck 0385 | USSR 1988 - 60%
Smalt dunp truck 0746 China 1994 50%
Small dump truck 0747 China o 1994 - 50%
Small dump truck . | = 0748 China 1994 . 50%
Small dump truck - 0749 China 1994 50%
Smalt dump truck 0750 - China 1994 - 50%
Small dump truck . 0383 ¢ Japan 1992 - 80%
Water tanker 0163 | USSR 1984 50%
Road sweeper 0388 ., | France, - 1995 - 95%
fPick-uptruck: | 0720 0 | Japan | 1978 | 0%
-~ |Pick-up truck . 1| 0683 Australia .| 1988 o Tasm
: Motoreyele | 1|0 . 8345 - | ¢ Japan 1975 © | 40% -
Motoreyele: | 0673 . | Japan 1990 70%
Matorcyele 0085 - Japan 1992 80%
Motorcycle 0784 Japan 1995 : 90%

“[Motoreycle , 3634 - Japan 1993 - 10%

The remaining working life of the present cquipment is estimated to
hc only 5 years, due to the poor maintenance and difficulty in
obiaining sparc parts, except for the Japancse made vehicles.
Conscquently it is forccast that the following cquipment will still be
ablc to be used in 1998.

37



Table 2- 19 FEquipment Operational in 1998

Equipment Countey Remaining Working Life
_ Made (1998)
Small dump truck {5 units) China 1 year
Road sweeper (% unit}) France 2 year
Motorcycle (1unit) | Japan 1 year B

Based on the above, the present equipment is not considered for
MSWM in 1998. On the other hand, the working life of the
. equipment planned to be introduced along with the maintenance
shop through this project in 1998 is 7 years, because it will be
- operated with regular maintenance. 4 '

¢. Required equipment
i) Required equipment for collection and haulage are listed in Table

2-20. .
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Table 2- 20

List of Cellection and Haulage Equipment

39

Iquipment Basic Specification Quantity
1) Compactor truck (8 m*) a. Maximum load :not less than 4,000kg 6 units
b. Body capacity not less than 8 m?
¢. Type of cab :forward control type
2) Dump teuck (10m?) a. Mavimum load :not Yess than 4,000kg 4 units
b. Body type and capacity ‘ot Yess than 10a, closed type
¢. Type of cab Sforward contiol type
3) Dedachable container truck  (a. Maximum load not less than 4,000kg _ 4 units
b. Body type 2 hydravlic lifting arms for contairer
¢. Type of cab forward contrel Gype
4} Comainer a. Material & Type steel container, closed (ype 41 units
b. Volume capacity ot tess than Sm?
5) Smal!'dump truck  |a. Maximun loading capacity  :not less than 2,000kg 3 units
- Drain cleaning * Zunit © [b. Body capacity anot less than 1.5m* :
- Public sanitation ¢. Type of cab forward conteol type
activities “Tonit
6) Wheel L oader a. Operational weight ot less than 6,500kg 1 unit
b. Horsepower ot less than 75HP
¢. Bucket volume wnot Tess then 1,25
“1d. Operation deck ‘ROPS canopy
7) Grass cutler a. T;pe Carry bype 10 units
8) Water Tank Truck a. Maximunt load ot less than 6,000kg 2 units -
b. Tank capacity not less than 6,000
¢. Type of cab forward conteol type
[9) Small ]ﬁuuip‘l'm_ck a. Maximum load not Tess than l,'SOOkg . Tunit .
i (for exclusive use of niedicalib. Body type wctosed bax made of stainless steel :
T infectious waste) ¢. Type of cab :forward conteol type
10) Pick up Truck a. Type . 4 wheel drive _ _ "1 unit
) Co s b. Engine ¥ cycle diesel engine, not less than
2,000cc
-{11) Motoreycte a. Ingine - ot less than 100ce 20 units
12) Spare Patts a. For above cquipment 1 set



i) Spare parts _
Procurcment of -spate parts for the above equipment 'is
secommended except for containers and motorcycles.
Maintenance works in the planned maintenance shop are o be
periodical and light repairs.  Therefore the contents of spare parts
for 2 or 3 years procured shall be adjusted to these maintenance
works, and will be selected according to the following priority;
1. Spare parts shall be exchanged periodically (such as gaskel,
seals etc. for element exchange)
2. Spare parls such as break drums to be exchanged aﬂcr
breakdown, -
3. - Spare parts for measures to the oil leak (such as seal)
4. Spare parts such as electric instruments, hoses, belts etc.
whose functional life is shorter than that of vehicle itself.
5. Paits needing high technology to repair or expenswe parts
such as hydraulic pump and cylinder.

(2)  Final disposal site
a. Overall plan :
- Contents of improvement of the final disposal site are as follows;
i) Preparalion of lemporary dlsposal yard - for the -
construction period :
ii) Sanitary landfill of existing waste at landflll snc
" iii) Construction of final disposal snc '
iv) Procurement of landfill equ:pment
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Table 2- 21 Contents of the Improvement Plan of Final Disposal Site

ftem Contents Quantity

1y Preparation of {emporan|a. dike construclion ' 360m
disposal yard b. construction of approach road 65m
c. construction  of gas  removal 2 poinis
- [acilities
2)  Sanitary landfill - offa. sanitary landfilt of existing waste 70,000m’
existing waste b. dike construction 660m
c. construction of gas  rcimoval 8 points
facilitics

3} Construction of  final|[D Main facitities

disposal site a, dike _ 1,010m
b, drainage : 2,310m
le. approach road _ 1,760m
@ Administration House ec.
a. adminisiration house 97
b. track scale © I set
c. gale _'i ' Psel °
d fence I,670m
c. “waler supply 9,050m
@ Environmental facilities ‘ V :
a. buffer zone - . _ 15,550 ot .
. b.  gas removal facilities .. . 1 points '
4). ﬁr&urcuncﬁt of tandfillla. crawler type loader © lunit
: equipment b. crawler ype excavator © Lunit
e dump truck for soil 2 units
- id. bulldozer = - 1 unit

b. - Facilities plan _

i) Preparation of temporary disposal yard for the construction
period
Disposal yard with a capacity of 20,000 m* will be prepared
for disposal haulage into KM-18 dhring construction.
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i)-1 Capacity
present disposal amount per day: 28.9 ton/day -
say 30 ton/day

disposal amount dering construction: 20,000 nv?

Table 2- 22 Disposal Volurie during Construction
Disposal Amount| Disposal Volume | Covering Amount Total
_ (ton/day) (m'/day) (ar’/day) (m’/day)
30.0 429 15.0 579
57.9 % 30days % 11months =20,000 m’

i)-2 Contents of the construction

+ dike 1360 m
* approach road :65m
"+ gas removal facilitics : 2 points

ii)  Disposal of scattered waste
The waste dumped in the open at KM-18 will be mmcd to the fronl
arca of the final disposal sitc and covercd with soil. lhls fand will
become useful in the future, and land where lhc waste is to be
removed  will be uscd asa futurc !andfll '
© )1 Present volume of waste dumped at KM-18
* waste dumping arca - $162,000 m?
 thickness and distribution of the wastc th=03m  10%
' h=05m 10%
~h=10m 40%
h=15m 30%
h=20m 10% @
* mean lhlckncss of lhc waste '
h, =(03x 1050.5x 10 + 10>‘40+15330+2Ux 10)/
100 :
=113 m
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* volume of waste to be removed
V = 1.13 x 62,000 = 70,050
= 70,000 m?

ii)-2 Contents of construction works

. Landfill volume of the existing dumped waste : 70,000 o’
* Dike construction 1 660m
« Number of gas removal facilitics : 8 points

Gas removal facilitics are installed at intervals of 50m to remove gas

generated by decomposition of the waste away.

iii) Construction of final disposal sitc _
Hinal di5posa.l sitc will be constructed according to the shost term
improvement plan. 3 landGifl blocks will be formed by the
enclosure dike, and a.capacity of cach block is cquivalent to the
annual disposal' amount, Furthcrmore cach block will be divided
“into 4 scctions by the divider to reduce generation of leachate as
much as possible.

“iii)-1  Required disposal capacity
' Capacity of the final disposal sitc until the year 2000 is cstimated as

follows; _ -
| ' Disposat site for general waste - 1203,200m°
- Disposal site for infectious waste 549w’

“Table2-23 Daily Disposal Amount of General Waste

~ Year _\Vcighl of Wasle | Volume of Waste | Covering Material Total
- (tow/day) (m*/day) (m’/day) . (m*/day)
1998 : 18.6 112.3 39.3 (29.4) 151.6
1999 - 967 138.1 48.3] (38.4) 186.4
2000 (- 113.5 - 162.1 56.71. {46.8) 218.8
2001 L 131.3 187.0 65.7 (55.8) 2533
2002 150.3 214.7 75.1  (65.2) 289.8
2003 ' 170.2 243.1 85.14 ° (75.2) 328.2

note: - specific gravity of the wastc compacted is assumed to be 0.7
ton/my’
- quantity of covering soil is considercd as 35% of the wasle
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Table 2- 24

volume

- numbeis in bracket show the required quantity of covering soit

ie. the volume obtained from drain cleaning has been

subtracted.

Annual Disposal Amount of General Wastc

Year | Weight of Waste | Volume of Waste |Covering Material Volume of
_ Waste

: (1,000torvyear) | (1,000 n/ycar) | (1,000 m¥year) |(1,000m*/ycar)
1998 |. 28.7 41.0 144 - (10.7) 41.0
1999 353 504|  17.6]  (14.0) 50,4
2000 414 591 2071 (17.1) 59.1
2001 47.9 68.4 239 (20.4) 68.4
2002 54.9] 784 274 (23.8) 78.4|
2003 62.1 88.7 31.0; (27.4)] . 88.7].

Table 2- 25,

Accordihg to the above calculation, the disposal amount of gencral
waste from 1998 to 2000 totals 203,200 m*

i.c.

55.4+68.0-F79.8 =203 200m’

Disposal capacity for infectious waste

Daily Disposal Amount of il}ﬁcciious Medicat Wasle . |

Covering

o Total,

Year ‘Weight of Volume of |
Waste Waste “Material
(ton/day) _ (m3/day) (m3/day) ~ (m3/day)

1993 0.25 0.36 0.13 - 0.49
1999 0.26 037 0.13 0.50
2000 0.27 0.39 0.14 - 0.53
2001 0.23 0.40 0.14 F0.54
2002 0.29 0.41 0.14 0.55
2003 0.30 0.43 0.15 - 0.58

note: - specific gravity of the waste compacted is assu mied 0.7 ton/n’

- quantity of covering soil is considered as 35% of the wastc

volume
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Table 2- 26

Annuat Disposal Amount of Infectious Medical Waste

Year Weight of Volume of Covcering Total
Wastic Wastc Matcrial

(tow/ycar) (m’/yecar) (m’/ycar) (m’/ycar) |
1998 21.3 130.4 45.6 176.0
1999 24.9 1356 47.5 183.1
2000 98.6 140.9 49.3 190.2
2001 102.2 146.0 51.1 197.1
2002 105.9 151.3 53.0 204.3
2003 109.5 156.4 54.7 211.1

According to the above calculation, the disposal amount of
infectious medical waste from 1998 to 2000 totals 549.3 m™
ic. 76.0+183.1+190.2=549.3m’

iii)-2 D_ccisioﬁ on the capacity of final disposal site
(D Disposal sitc for gencral waste
The disposal site is divided into 3 blocks. Volume of standard size
block is calculated by the following formula.
203,200 m’ /3 year = 67,733 68,000 m®
' The disposal arca is divided into 3 arcas, sec following figure, by
assuming a standard size block of about 70,000 m’ .

@
70,000 ¥

@
70,000 117

e
64,000 n¥

- Figurc 2- 3 Partition of Disposal Arca into 3 Blocks

@ Disposal site for infectious medical waste
According 1o the calculation of the required ¢apacity, disposal area
was cstimated as 549 m® . Howcver this volume is too small to

clfectively operate a landfill therefore the following arca is planned.
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length (cast- west) :60 m
width (north- south} 40 m
capacily volume 3,600 o7

iti)-3 Thickness of covering soil
@ daily cover :1=25cm
@ final cover 1= 350cm

[ FinadCover | 0.50m
o DailyCover 1 0.25m
Wasle 1.50m
N\ DallyCover | 025m
_____ Wasle 1.50m
‘
Figure 2-4 - Cross Section of Landfill
iii}-4 Contents of construction works
(D Main facilitics
a, construction of dlkc o :1,010m
i dike o 883m
i, divider 1126m
‘b. Drainage work . - o ::2,310m»
3." drain for sunoundmg arca. :1,317m
ii. drain within disposal arca " 468m
iit. vertical drain :10m

iv. open drain with cover crossing dike :8m

v, culvert drain crossing dike  :52m

vi. side ditch :454m
¢. Approach road :400m

i. approach road 487m

i. internal road ' :'l,314m

il accessroad 3 points

(@ Administration building and su'rmunding facilities
a. administration building 97 nt*
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i administration building

ii. parking for vchicles

iti.  parking for heavy equipment
iv.  tir¢ wash

b. Truck scale 1 set

¢. Gate facilities :1 set

d. Fence :1,670my

c. Water supply :9,050m
3 Environmerital facilitics

a. buffer zone :15,550m°

b. gas removal facilities :1 point

‘c.  Landfill equipment plan
i) Landfill working plan
Main works of the landfill are shown in below Table 2-27.

 Table2-27 | Main Works of the Landfi

w@;king ]mns 1 Equipmcnl.
|D Excavation of Lovumg soil | Crawler type loader
@ bmdmb » of covering soil Crawler type excavator
13 Haulagu of cow:nng soil - | Dump truck for soil -
|a D Spl’tﬂd and cnmpaeuon ‘L Bulidozer

1® Sprmkhng .+ |Water tanker -
SR : ': | : (using in combination with road sprinkling)
® Maintenance of internal drainage, [Crawler lype excavalor efe.
roads and dikes

@ Development and extension offCrawler type loader and bulldozer

disposal sitc

i) F}.ammauon of required number of equipment
- {D Basic specification

Basic spccifications  of required cquipment are  decided
considering to the working schedule and scale.
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a. Crawler type loader

i.  Operational weight :not less than 14,000kg
ii, Horscpower :not {ess than 120HP
iil.  Bucket size ot less than 1.5m’

iv. Operation deck :ROPS canopy

b. Crawler type excavator

i.  Opectational weight :not less than 11,500kg
ii.  Horscpower wnot less than 801P
iii. Bucket size ot less than 0.45m’

c. Dump truck for soil _ _
i+ Maximum load :not less than 8,000kg

n Volunme of bo'dy- : ‘not less than 6m’ -
ifi. Cab type : :forward control type

d. Bulldozer -
i.  Operational weight :not less than 16,000kg

ii.  Horscpower - not less than 165HP -
Cii. - Special Nittings : :for waste disposal site
iv. © Operation deck - :ROPS canopy

@ Working capability of equipment pet hour

" a. Crawler type loader B 1.5m*
| Q; CGOXgXEXEXk .
_ Cm o
“Q(w’/h)y  :working capacity per hour
g(m’). :bucket volume 15w’
f isoil conversion factor 1.0
E :working cfficiency 05
k :bucket cocfficient 0.85
Cm(min) :cycle time 0.%min

Generally, E is 0.3 - 0.8; k is 0.8 to 1.1; and Cm is 0.6 - 0.9.
However; the above values were adopted after considering the
site conditions, opcrators skill, site clearing and grubbing,
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limitation of works in the rainy scason, and location of the site.
Therefore the working capacity of crawler type loader becomes
42.5 m’/h.

60X 1.5X1,0X0.5X0.85

Q= T T =425 M
0.9
b. Crawler type excavator 0.45m°
0- 60X X fXEXk
Cm

QUn’/h) - working capacity per hour
g(m’) :bucket volume 0.45 m’
f :s0il conversion factor - 1.0
E working cfficiency 0.5
k bucket cocfficient 0.85 |
Cm{min} :cycle time 0.75min -

Working cap'lclty of the crawler type excavator becomes 15 3
m’/h by fol[owmg calculation. :

60X 0.45X1.0X0.5X0.85

Q= =153
: 0.75 :
c. Dump truck . . 6.6m |
'i_Q:: 60><q><f><lj><k
T Cm
Q(m’}h) :working capacity
q(m’) :body capacity 6.0’
f . :soil conversion factor 1.0
E :working cfﬁéicncy 05
'k :body cocflicicnt (.85
“Cm(imin) :cycle time 15min

{internal haulage)
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Working capacity of the dump truck is calcufated at 10.2 m’/h,

60X 6,0X1.0X0.5<0.85

Q= =10.2 m*h
15
d. Bulldozer ~ 16ton class
0o SOXGXEXE
Cm

O(m’/h)  :working capacity per hour
q(m’) :dozing volume 20m’
f :soil conversion factor 1.0
E sworking efficiency 0.5
Cm{min) :cycle time - 0.64min

(forward:15m / 60m/min + backward:15m / 80m/min
+ others:0.2min = 0.64)

Working capacity of the bulldozer therefore equals 93.8 m/h.

X20X1.0X © o
0= _ 60 2.0.1.0 0.5 938 mYh
0.64 S o

@ Calculation of daily working time of the cquipment
o Workmg time of cquipment is obl'uncd from the: \\orkmg
o volume defined in @ divided by v.orkmg Cﬂp’iCll)’
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Table 2- 28 Daily Working Vohime and Timc of Equipment

Crawler type | Crawler type | Dump truck Bulldozer
loader cxcavator

Working (m’/h) 42.5 15.3 10.2 93.8
capacity : _ _
1998 (m*/day) 34,3 34.3 34.3 176.9
(h) , 0.8 2.2 3.4 1.9

1999 (m’/day) 44.8 _ 44.8 44.8 217.5
(h) 1.1 2.9 4.4 2.3

2000 (m*/day) 54.6 : 54.6 54.6 255.3
() 1.3 3.6 5.4 2.7
2001 (m*/day) 65.1 65.1 65.1| 295.5
) 1.5 4.3 6.4| 32
2002 (m’/day) 76.1 76.1 76.1| 338.1
)y . . .18 _ 5.0 7.5 3.6
2003 (m*/day) 877 - 877 87.7| 382.9
(h) 21| 5.7 8.6 4.1
2004 (m*/day) : 90.7 90.7] 90.7) 395.9
. (h) N 21 5.9 8.9 4.2

note: - Working volumcs of crawler type loader, crawler type excavator
- and dump truck arc obtained by dividing the weekly required
“covering soil tabulated in Table 1-23 by 6 days.

- Working volume of the bulldozer is obtaincd b) div iding the =

weekly dlSpOS‘ﬂ amount tabulated in Ta‘o[c 1- 23 b) 6 days.

@ E\ﬁmlnatton oflhc number of dump tmc!\s :
Accordmg to thc rcsul(s of the above calcuhuons it is known
that the working time of dump truck has big influence on the
‘whole working schedule.

© Consequently two cases of working efficiency arc examined in
order to decide the number of dump trucks requiced.
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Case-1
Excavation
Loading
Haulage
Spread &
Compaction

Case-2
Excavation
Loading

Haulage ©

: One dump truck

: Crawler loader }_H_‘t_zi

: Crawler ecxcavator ]—1—| |——2——|

: Dump truck | — | t

:Bulldozér. : +_1_| | 2 l

:Two dump trucks

: Crawler loader FLE—?'\LQ‘{

: Crawler excavator } ,

: Dump truck A | I_L._i : |_3_|

-+ Dump truck B i F-g-—l '

Spread &
- Compaction

':iBtulldOZcr S | ; !‘L%il }—34 _

Those conceptual figures show that;

Casc-1

Case-2

Hauling time of the dump tricks affccts all other
~vehicles, except the  excavators. - The wdrking
efficicncy of this case is bad, because the excavator and 'i
“bulldozer have to be stopped while the dump truck is
- hauling the covering soil.

fn this case, the working capacily of the excavator
controls all the landfill works. ‘TThercfore working
efficicncy is increased by the addition of one more

52



®

dump trick.

Decision on the number of equipment to be procured

The number of cquipment te be procured is decided in
accordance with the results of @O, @, @, @. This
cquipment can be used until 2004, becausc the working life of
this cquipment is estimated to be © 7 years and working capacity

of this cquipment corresponds with the disposal amount of 2004

under the assumption that the working time is less than 6
hours/day.

7 hr. - { Opening check time 0.5 hr. + Closiag check time 0.5

hr.}

= 0 hours
a. melcrtypc !O'ldcr - +1 unit
L. Crawler type excavator 1 unit
¢. . Dump truck for soil : 2 units
d. * Bulldozer o ctunit

- Crawler type cxcavator is’ used for maintaining the internal

i)

drainage, roads, and dike. Crawler loader and bulldozer arc '
used for extending of the dis'pn‘sai sitc after 2001.

Numbcr of cqu;pmcnl rcqu:rcd Lo
: -
" DCTPC docs not have any landfitt cqu:pmcnl at prcscm For

:managmg the sanitary landfill planned in the Project, the

following equipment have to be procured.
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'Fable 2- 29 List of Landfill Equipment to be Procured

Equipment Specification Quantities
a. Crawler type loader i.  Operational weight 110t less than 14,000kg 1 unit
it. Horsepower :not less than 120HP
iti. Bucket volume not less than 1.5m*
iv. Operation cabin ‘ROPS canopy
Ib. Crawler type excavator |i. . Operational weight ot less than 1,500kg I unit
ii. Ylorsepower ‘not less than 80HP
fii. Bucket volume not less than 0.45m’
¢. Dump truck . Maximum loading :not less than 8,000kg 2 units
capacity
it. Body capacity ‘not less than 6m®
iii.  Type of cabin Forward control type
d. Bulldozer i.  Operational weight  motlessthan 16,000kg | - lunit .
' ii.  Horsepower not less than 16SHP S
iii. Special fillings - for waste disposal work
_ iv. Operation cabin ‘ROFS canopy

(3) Maintenance shop

a.

i)

' The site of maintenance shop is at a distance of aboui 100 m from

Land and tayout plan
Land

National Route 13 The w1dth of access road is only 3m whlch 1s

“not enough for 2 way passing. However widening and pavmg of
' this narrow road is proposed in the Project. |
" Existing level of the land for maintenance workshop and access road

is about 1.0 m lower than that of route 13, so the land is flooded
sometimes, To improve this condition, the land and access road
will be built up to the level of route 13.

Layout plan of facilities _
The office and maintenance shop are separated to prevent acmdenls
Accordingly, the office is located on the south-east side and the

‘maintenance shop is focated on the north-west side of the building.

Function of maintenance shop is summarized in Table 1-30.
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Table 2- 30 Function of Mainlcnance Shop at KM-7

| Ttems Facilitics Maijor function
Maintenance |- Service shop - regular inspection and maintenance
shop oil change

valve adjustment

chaage of fuel elements

minor repair .

* |- final inspection after repair

- issue of the repair record

- Storage of Lubricanl - Jubricani dispenser, too? shell
- Batlery & tire shop - inspection and charge of battery
- Storage of Paris & tools |- control and storage of spare paris and tools
- Inspeetion pit |- inspection of vehicles
. |- washing vehicles and equipment
Ofﬁcc - Managcr’S room - explanation & imporiant meeting
- Research & development |- moniloring of cleansing services, study and
unit development of appropriate techaology, study
expanding service area '
- Administration imnit - finanee & account control .
- Cleansing unit - collection service unii, publ'ic cleansing vnit, night

soil collection setvice vnit
- Operation & maintenance |- maintenance unil

Bt .
Parking & . |- Parking Spécc for large - for 17 large vehicles
“|Acciss road. vehicles 4 : '
' R Pa'iking space for small ~ |- for 4 light vchicles
vehicles - f _ _
- Parkiﬁg space for visitors |- for 1 pick up and 3 cars of visitors
-Parking $pace for |- for 20 motoreycles B
mm'orc'ycles . ;
- Asphall paved road - width = 6 m, length = 135 m

b.  Building plan
i} Maintenance shop
(D Examination of faciity’s scalc
Rc:c'luircd numbcer of bays cstimated as follows
- Work items
+ Periodical inspection
Periodical inspection and maintenance is the main work for this
facility.
* Overhaul

“Overhaul of the main parts such as engine, breaks, suspension and
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clectrical parts devices is done during the working life of the
cquipment.

* Repairs
Repairs are done when the equipment breakdown unexpectediy.
Light rcpairs such as sheet metal work and welding work are
donc if the cquipment is damaged due to accident.

- Basic data to cstimate number of bays

* Vcehicles to be maintained 21 units
heavy vehicles 16 units
tight vehicles 4 units
pick up t unit

* Running distance and working days of equipment
daily running distance - 100 km
monthly wbrking days 26 déyé
annual working days - 312 days

* Operation days of maintenance shop o
daily operation hours . 7 hours -
monthly operation days . 26 days
annual operation days . 312.7days_

- Time, frequency and required time for maintenance
- periodical inspection and maintenance

Time - 1 - F_rcqubnéy ~ Required time
1,500km (every 15 days) 24 timesfycar “Thours
5,000km (every 2 months) O times/ycar | 1(] hours
15,000km (every 6 months) 2 times/ycar | . 20 hours

* overhaul _
once every 4 years  sequired time 1215 hours |
'+ frequency of break down -
twice a year per unit  sequired time @ 7 hours
« frequency of accident

once a year perunit  required time ;70 hours
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- Calculation of required number of bays
Required number of bays is calculated by using following formula.

Number of Bays = { (Standard working time) x (No. of
vehicles) x (No. of maintenance time per

year) } / (annual working time)

* No. of bays for periodical inspection and maintenance

7 (hours) x 21 (units) X 24 (times/year} _ 162
312 (days/ycar) x 7 (hours/day)
10 {hours) x 21 (units) x 6 (times/ycar) ~0.58
312 (days/year) x 7 (hours/ycar) '
| IS,ODIka inspection = 20 (hour's) X 21 (units) x 2 (times/year) _ 0.
S . - 312 (days/ycar) x 7 {hours/day)

1,500km inspection =

5,000km inspection =

38

~bascd on the above calculation, required number of bays

 estimated as;
1.62+0.58-+0,38=2.58

. “Required number of bays for overhaul -

215 (hours) x 21 (units) x 1 (time/year) =0.59
' 312 (days/year) x 7 (hours/day) x 3.5 (years)

A chﬁircd'numbcr of l;a)‘s for ligﬁt répaifs |
-7 (hours) x 21 (unils) x 2 (times/ycar) =0.13
312 (days/ycar} x 7 (hours/days)

*- " Required number of bays for heavy repairs

70 (hours) x 21 (units) x 1 {times/ycar) =0.67
312 (days/ycar) x 7 (hours/day)
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Total required number of bays are 4 according to the above
calculation.
periodical inspection and maintcnance  : 2.58

overhaul of cquipment 1 0.59
light repairs :0.13
heavy repairs - 10.67
Required no. of bays :3.97

= 4

@ Scate of facilitics
According to the above, 4 bays are constructed in the
maintenance shop. _
Area of each shop is decided as shown Table 2-31 considering
- the shape of the land, function and characteristic of equipment lo

be installed.
Table2-31  Facilities in the Mainterance Shop
Shops | Arca(m) | . Remarks _
Service shop | 240 [(5.0m x 2.0m)/unit x 4 bays=240 m’
" |Lubricant shop j 16 ' 3 o
Baltery & tire shop o 64
Spare paris & tools §toragc: ' 86
Maintenance  Administration| 10" : : : .
Unit o —  |installed outside of building
Car wash
Total ' 416 ]
iiiy Office
‘(D Scale of the office

Area of each room is decided 'taki11g into consideration the
following standards;

- Manager 13.0 m/person
- Engineer 7.0 1ri/person
- Supervisor 6.5 mi/person
- Mechanic 6.0 mifperson
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- Clerk 4.5 m'fperson
* Arrangement of staft

Table 2- 32 Arrangement of Staff

Room Manager | Engineer | Supervisor | Mechanic | Cleck | Total
Manager’s room \ | {-
Research & 1 1 _ 1 3

development unit

Administration unit

| 7
Cleansing service, unit 3 ' 7 ' 3 15
Campaign & . 1 1 : 2 4
enforcemént unit :
Operation & _ 1 1 L 4 4 10
maintenance wnil : : '
Total . 8 1 9 A A 15 40

* Aica of cach room
- Research and development
lperson x 13.0 0 + tperson x 7.0 W + lpersonx 6.0 17 = 26.000

- Adminiétralion / campaign & cnfbrccmcnl

2person x 13.0 I + 1person x 6. 5 m + Spcrson x4.5n0° = 685nf
- Clcansing service
’ 3pcrson X 13, 0 n¥ + Tperson x 6.5 e . 2pcrson x 6.0 n¥ -
L o 3pcrson x4Sm = 110.0 n¥
Opcmuon & maintenance i
1person X 13.0 m* '+ lpcrson X 6.5 T + 4person x 0. 0 e
+4personx 4.5 W = G6L5nY
Total = 266.0 W

+  Room arca

- Atca of cach room is decided in accordance with the shape of
“building, extent, working condition ctc.
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Table 2--33 Arca of the Room
Room Arca(nr)

Resecarch and development 24
Adniinistration / campaign & enforcement 72
Clecansing service 120
Operation & maintenance . 48
sub total i 264
Mecting room 48
Manager’s room 24
| Common arca 144

Total 480

iv} Parking and appmach road

(D Parking
589.5 nT" of parking arca is ﬂllottcd for all vehicles except for

landfill cquipment.

~ maintenance works during the day time, the 12 large vehicles, 4

© small vehicles and 20 motoreycles can be parkcd in the remaining

- arca which is 401 n¥,

Table 2- 34° Parking Spacc

Pa rking, area

~1Wheel loader

Equi.pmehl ' ' Ul%lil . ‘
Compactor lrur;;k 6 [(3.5mx7. 0 m) / uml 3 17 unit =416.5 i
Large dump lrdck 4 294 o of parking space is available durmg the day tine.
Detachable container fruck| 4
Water tanker 2

(3.0mx5.5m)/unitx 4unit_= 660

Smiall dunip {ruck 4

Pick up t [(2.5mx5.0m)/unitx 4 unit = 50.0 1

For visitors 3 |day time parking is allowed _ :
Motorcyc!e 20 [9.5mx6.0m =570 m'  day time parking is allomd ]
Tolal 45 |589.5 mw?
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@ Approach road
Approach road from National Route 13 to the site will be widened
to 6 meters and paved. The 6 m of width is enough for 2 way
passing.
Length to be improved :135m
Road width to be paved :6m

v) Structural plan
v}-1Sectionat

@ Roof clearance is 3.0m which is the standard clearance in Laos.

@ Clearance of the maintenance shop is raised to 5.5m considering
height of some vehicles,

v)-2 Structural plan
Basic concept .

(D Main frame of the office building will be reinforce concrete.
Outer wall and divider walls arc constructed of brick.

@ Steel frame is adopled for the maintenance shop, and the ouler
wall is constructed of brick.

@S-prcad foundalion is ceccommended for the maintenance shop and
office building, because this type of foundation is pepular in the
surrounding areas.

@ The design will not consider carthquakes.

- Design Concept - L

- ODeadload . . “The dead load . shall beo estimated |
‘ ' considering  the building  structure,
: materials. '

@ Live load “The live load shall be estimated considering

*the uses of cach room.
@Dcsign standards Laotian or Japancse standards are adoptcii

for structural design.

v)-3 Installation plan
Electrical installation
(D Transformer
- clectric supply
22 KV clectricity is supplied from the national grid by
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Laotian side.
- High tension clectricity is fallen down is reduced from
380V to 220V : 50 Hz through a transformer.
@ Main clectric power
- Main clectric power is distributed to the equipment
through the national grid.
@ Telephone |
- 2 direcl lines and cxtension lines to cach room will be
installed.
@ Lightning rod
- Lightning rod is installed, becausc of the high fréqucncy
of lightning around the project arca,
Water supply
Water will be' diverted from the mains, a 250mm diameter
under National Route 13, through a branch line 10 be
comstructed.  The water will be stored ina tank.  The water
~ will be pressurized and distributed to fauccts.
‘D Capacity of water storage tank
The capacity of water storage tank is “designed to be
cquivalent to the daily required volume calculaied as

follows; o
40 pcrsons X 100 Titei/person/day = 4,000 liters

~40persons: - . : No. of staff considered - to be
' 7 working on the sitc’
100 intcr/pcrsonjda) daily average volume of usc pcr-
person
@ pressurc pump
In addition to thc above volume, the maximum water
volume to be used for car-washing is considered to cstimate
the capacity of pump. o '
for personnel use + 4,000 titer /7 hr / day x 2
= 1,143 liter/h
for car washing : 1,200 liter/h -
Therefore the specification of pressurc pump is shown as
follows.
Pressure pump ( controlled constant pressure type )
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Capacity ~1 20 lites/min.
Pressure 125 m
Opcration : Single reciprocal operation with
(reserved pump )
Sewage
Infiltration methad with septic tank is a popular method of
sewage treatment in Laos. | Consequently this method will be
adopted for treatment of sewage from the maintenance shop.
The drainage system is described in Chapter 1-2-2 Basic
concept of the Project.
Eacilitics for personal hygicne
Shower room will be included for the use of the workers.
Aj{gﬂ)nditioncr _ .
Air conditioner will be installed in cach room.

Fire fighting
Firc extinguishers will be placed in the maintenance shop.

v)-4 Construction matcrials
(D Exterior :
+ - Maintenance shop

- roof ' © 1 steel frame: + slate
- wall 1 brick wall + mortar + paint
*  Office _ L | _
- roof : . :wooden frame + shatc
: - wall - brick wall + mortar + paint’
@ Inside '
*  Maintenance shop
- floor : concrete + mortar
+ Oftice :
- cciling - plaster board
- wall + brick + morlar + paint

tile is uscd for the wall surface in the
toilet and shower room
*  Floor : floor tiles
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¢. Equipment plan
i) Selection of maintenance equipment

Maintenance equipment to be installed are selected considering the
main works, such as, periodical inspection and maintenance. The
maintenance equipment for landfill machine will be considered
periadical one.

The maintenance equipment shall be procured as part of the Project,
since DCTPC does not have any maintenance equipment for
MSWM at the present.

(4) Procurement of equipmeh: for sanitary education campaign
The sanitary education campaigri will be carried out for the residents and
pupils in the Projet:t area. The procurement of equipment for the sanitary
education camp'aign which will be executed by the Vientiane municipality is
included in the Project. '
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CHAPTER3 IMPLEMENTATION PLAN

3-1

Implementation Plan
3-1-1  Implementation Concept

‘The Laotian side will make a contract with a Japancse consultant for a

detailed design and supervision of the Project, after the Exchange of
Notes is signed by the Laotian government and Japancse government.
The consultant will exccute the detailed design of the facilitics and
cquipment based on the results of this basic design, and prepare tender
documents. The teader will consist of ‘constructing the facilitics, and
procurcment of the cquipment to be held by the Laotian side, and a
Japancse construction company and trading company will be sclected.

Construction of the facilitics and equipment supply wilt be commenced
after signing of the contract between the Laotian side, a conslritct_iOn '

company, and a trading company. -

“¥a the dctailed design stage the consultant will carry out more precise site. ‘

investigations to make the basic design more practical. The consultaqt '
will try to use local consultants as much as possible to incorporate |
Laotian procedures, customs, and teaditional building styles into the
‘dcsrgn of the facilitics ' ﬁ o
“The Project consists of the construction of the ﬁcﬂmcs and procuremient
of the equipment. - Each contraclor shall complctc their own dul) wuhm
the terms of the works. For xmplcmcntdt:on of thc Project, "thlc‘
following nced to be considered; |
. construction is 1o be donc by a local sub-contractor under
supervision of a Japancse construction company,
. - consteuction schedule should be planned considering the capability
level of local resourccs, ' ‘
- carth works should not be carried out during the rainy scason when
possible, ' -
- English language will not be helpful on the site.

The contractor shall pay close attention to sclecting and organizing its
staff and the local sub-contractors, because the progress of the works,
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construction methods ete. should be relayed carcfully to the local staff for
the construction of the facilitics.  The Project will not include unfamiliar
methods or equipment to facilitate the operation of the facilitics and
cquipment.

3-1-2  Implementation Conditions

N

@

General

tranSpor!a.lion

The sites arc in the Vicntiane municipal arca, and both of them are
located along National Route 13 which is the biggest trunk road in Laos,
Conscquently therc will be no. problem for transportation of the
construction materials. - And matcrials made in Thailand can be obtained
casily duc to completion of “Friendship” bridge across the Mckong.

clectricity, telephone, water supply

Elcctricity is supplied to the site at present.  However, teleptione cables
afc not conneeted 1o the site, but the Laotian sidé will install telephone
lines by the commencement of the project. Water is supplicd to KM-7,

_but not to 'KM-IB_, therefore the residents surrounding the disposal site
are using ground water for drinking.

_Iaboi_r fbr(;c Co ;
There is a high latent labor force in Vientiane, however, skilled labor is

scarce.  Conscquently training of the labor is necessary at the beginning
of construclion. - The construction is expected 10 be carried out
smoothly, afler training. However salaiy of skilled labor is rclatively
high, 2to 4 times that of  untrained.

Construction condition

Construction condition to be considered for implementation
Continuation of MSWM during construction

Solid waste management shall not be interrupted.  The appropriate
management of landfill and collection works shall be maintained during
construction of the final disposal site and - maintenance shop.  For
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construction of thc maintenance shop, parking space for the present
colicction cquipment and a témporary office for the cleansing unit shall
be preparcd.

b. Earthwork shall not be done during the rainy scason
There are two scasons in Vientiane, the rainy scason from May' to
October and the dry season from November to April. The monlhly
average of daylight hours from Junc to August is only 60 to 90 houirs,
this mcans rain is falling almost everyday. " The lateritc soil of the
" Vienliane drea is so silty that it cannot be woiked in the rainy scason,
" Thercfore the carthworks should not to be carried out in the rainy season
as much as possible. '

3-1-3  Scopc of Works

The scope of works for cach side confirmed at a meeting held during the
 basic design study in Scptember in 1995 arc shown in Table 3-1,
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Table 3- 1 Scope of Works
Items Japanese side Laotian Side
Equipment for | Procurement of cquipment for collection - Preparation of parking space for
Collection & { haulage equiprment
Haulage
KM-18 Final - |- Disposal of the existing waste - Electricity supply
Disposal Site by covering with soil and gas removall- Rehabilitation of the  present
facilities. internal road
- Construction of approdch road - Construction of western gate
- Construction of adminisiration - Construction of the drain on the
building along Route 13.
- construction of internal drainage system |- Removal of the wasie dumped
- Construction of fence illegally
- Instaltation of Truck Scale
- Construction of water pipe for
disposal site and surrounding
residents
- Procurement of fandiill
equlpmen!
- Preparation of sanitary landfill
manual
KM-7 - Construction of foundation - Land acqulsmon for mdenmg of]
Maintenance work aceess road
Shop < Construction of access road - Demolition of the present building
- Constriction of maintenanice < Electricity, lclephonc and waler,
shop and office building | supply
- Construction of inspection pit
|- Installation of car “ashm g
equipment _
- Installation of malmenanoe :

o - | equipment : ' .
Sanitary . |- Procurement of équipment for samlax} E\ccullon of ' the sanitary
education ‘ cducalmn campalgn educal:on campaign '

canmpaign ' -

3-1-4  Consultant Supervision

" The consultant will send a Japanese resident civil engineer to supeivise

" the eonstruction, because construction of the maintenance shop and final

disposal site will be carried out concurrently. ‘There are many kind of

works such as civil works, building works, equipment installation etc.

and the constauction period is limited. -

Consequently one resident

engineer will not be able to supervise all 'works'by himself, the consultant

will employ local engineers to assist him.
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specialist, equipment installation, solid waste management for sanitary
education campaign should be given sufficient time.

Therefore the consullant will select 2 resident engineer who is not only
familiar with the Japanese grant aid system but also having much
experience in overseas works.

Staff schedules for supervision of the municipal cleansing unit, the
consultant and the contractor who will be selected through tender are
shown in Table 3-2.

Table 3- 2  Staff Schedule for Supervision
Field No. Period
|Cleansing  Unit  of|Project management 1 Whole
Vientiane Civil engincering 2 |Whole
Municipality Architectural engineering 1 |7 months
Mechanicat engineering 1~ |3 months
Opcration & maintenance 3 |1 month
. ISanitary education 2 |3 months
Consultant Project management 1 Whole (1 months)
Civil/Architectural engincering 1 |Whole
Contractor Construction supervision 1 - |\Whole
Structura) supervision 1 - |7 months
Administeation . 1 4 months
Equipment supply  [Vehicle © 1 0.5 month
. IHeavy equipment 1 . |05 month
. . |Maintenance equipment 1 ll.o0month
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3-1-5 - Procurcment Plan

According to the basic concept, construction materials will be procured
in Laos as much as possible.  The origin of cquipment to be procured;
a. Procurement in Laos is given priority, if a product is produced or sold
in Laos. |
- b. The cheapest price is considered for the project cost as a rule.
However, if  procurement of cheéapest sparce parts is difficult, the price
will not be the only factor considered.

Tablc 3- 3 Considered Origin of the Equipment
Equipment I Main Specification Origin
Collection / Haulage Fquipment o :
. (1. Compactor truck | 4 ton class, 8 m" Japan
2. Dump truck ton class, 10 m® ' Japan
3. Delachable container truck {5 m* for container haulage Japan
4. Container_- B ___Thai
3. Small dump truck ~ [21onclass, 1.5 m* Japan
6. Wheel loader . . [75 HIP class : Japan
7. Grass cutter _[earty type ' ' ~ Japan
- |8. Water tanker ‘ 6 ton class, 6,0001 Japan or
1 o N i _ 3rd Country
. Small dump truck for -~ |13 ton class, stainless steel, Japan

 exclusive usé of infectious: [closed body
- medical waste . B R ,
10. Pick up '  |2000c¢c, 4-WD, W-cabin . Japan

“[11. Motorcyele - [100cc class Laos
12. Truck scale ~ |30ton class Japan
" [Landfill Equipment o
1: Bulldozer ©|165 HP class Japay
2. Excavator : 80 HP class, 0.45 m® Japan
3. Crawler type toader _ 120 HP class Japan or
_ 3rd 'Cmmlr);ﬁ
4, Soil dump truck ~ |8 ton class, 6 m! Japaﬁ

Maintenance Equipment

1. Maintenance equipment - Japan
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3-1-6  Implementation Schedule

(1)

The Project will be implemcented under the financiat system of Japan so it
is necessary the schedule will be kept,

The Project will be catricd out within a single phase because ‘the
implerdentation period for construction of the facilitics and procurement
of the cquipment planned is 11 month shown as table 3-4, Detailed
design, construction of the facilitics and procurement of the cquipment
will be implemented by Japancsc side based on this schedule. The
implementation ‘schedule was prepared on the assumption that _'_thc
obligation of the Laotian side will be finishced on schedule.

Detailed dcsig.n

- The detailed design will be commenced after verification of the

* agreement of consultancy services by the Japancse government. - The

tender documents will be prepared based on the results of this basic

- design study.  The contents of detailed design wilt be decided through
discussion between the consultant and Laotian persons concerned.. - And

tender documents will be agreed upon by the Laotian side before the

tender notice.

-4.5' months i required - for - detailed design.  Tender notice, - pro

: -;E'quahncauon of thc blddcrs dch\.cr) of the documents, tcndcr contract

3)

and commencement of thc construction wﬂl be conductcd w 1|h1n around

“2 months after complcnon of the detailed dcsngn

Construction of the facilitics _ .
Construction of the facilitics will be commeneed after verification of the
contract between the 1aotian government and the contsactor by. the
Japanese government.. The contents of the facilitics 1o be constructéd
being the final disposal site and maintcnance shop. '

Procurement of the equipment

Pracurement of the equipment will be commenced after verification of the
contract between the Laotian government and the supphier by the
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Japancse government.  Total time for procurement is cstimated to be 11
months consisting of 7.5 months for ordering and manufacturing, 2
months for sca and inland transportation, 1.5 month for installation,
training and final inspection.
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Table-3- 4

hmplementalion Schedule

of Facilities

{ Building Construction )&

{ Miscellaneous works

{ Setilement ) &

| 1 2 13 4 6 7 81 9 10 11 12
{Sile investigation)
Detailed { Pesign works in Japan }
Design | I l
{Approval of Teader Documenis)
{ term : 4.5 months)
( Preparation }
jyil works } ]
Construction

(tern : 11,5 months)
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3-1-7  Obligations of the Government of Laos

On condition of receiving Japan’s grant aid the Government of Laos is
required to undertake necessary measures.

1) To provide the land for a temporary side office, warchouse and stock

~ yard during the implementation of the Project,

'2) To provide necessary facilities for the Project such as electricity and
- other incidental facilitics,

3) To bear commissions to the Japanese foreign exchange bank for the
Banking Arrangement (I3/A),

4)  To exempt the equipment from taxes and to take necessary measures for
customs clearance at the port of disembaikation in Laos.

5) To accord Japanese nationals whose services may be required in
conncction with the supply of products and the services under the
verified contract such facilities as may be necessary for their entry into
Laos and stay therein for the performance of their work,

6) To mainfain and use properly and effectively the equipment provided

- under the g[aht,

7} To bear all the expenses, other than those to be borne by the grant,

necessary for construction and the installation of the equipment.

: Moreover, since (he Pro;ect is to be lmplcmenled in accordancc wnlh the -
budget syslcm of Japan the penod for the completion of the Pro_lccl is
; severcly reslricted. Therefore, the Laotian 51dc is obliged to undertake
 these necessary measures without delay.

32 Operation and Maintenance Plan

(1) Operation and maintenance after opening

a. Operation and maintenance of equipment

- i) Establishment of organization
The cleansing unit does not have any organization for the maintenance of
cquipment at the present.  But the construction section and bus company
under DCTPC are maintaining their own cquipmcnt'w.ith high level skill.
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b. :

So the cleansing unit has a plan to send maintenance staffs who will be
¢mployed based on the Appendix 7 (job descriptions) attached at the end of
this report to these workshop and train required skill.  As a periodic and
light maintcnance of the equipment being procured in the Project can be done

in the maintenance shop, the planned waste management will work well.

Before the delivery of cquipment, the operators should be prepared. In
principle the operator will exccute daity maintenance by themselves. So the
operator will be trained appropriate maintenance method based on the

operation and maintenance manual.

if} Prcparaimn of sparc parts

Suppl} of sparc parts is very! rmpml'mt to keep the. cquipment good
condition. Considering the financial condition of clcansing unit, i seems

 that rapid increase of the budget for procurement of sparc parts is difficult.

* So the supply of sparc parts for the equipment being procured will be

included in the Project. But the guantities and kinds of spare parts
procured in the Project will be so limited that the cleansing unit should
prepare appropriate budget. '

Optration and maintenance of facilitics
Establishment of organization = .-

- Ordinary ,periodical or uncwpcctcd maintenance ‘will be C‘lrncd out by the
engincer with suitable knowlcdgc Thcrcforc DCTPC trains the staffs who -

will be cmiployed through supcmqlon ofthc construcnon of thc facilitics \\ ith -
the Consultant. ‘

it) Preparation of sparc parts

In principle, the construction materials are procured in Laos. But most of

these are imported from Thailand. Serial number, manufacturcr and dealer -
should be recorded to specify the material for repair the facilitics when the
construction of the facilities completed.  And the budget for pro_cmcmcni' of

the material maintaining the facilities should be prepared.
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Financial plan

Expenditure
Expenditure of the municipal solid waste managemeat consists of operation

and maintenance costs and depreciation costs.  The sohid wasle

- management can be done during cquipment are working. But it will be

difficuit to keep a smooth management if the cquipment have been used after
durable years, because frequent repair of the decrepit cquipmcm will disturb
it. Therefore a depreciation costs should be considered in the expenditure
cven it is not direct expenses.

Operation and maintcnance costs

- Operation and Maintcnance costs consist of {1) fucl and lubricant for

operation of the collection and haulage and landfill equipment cte., (2}

. maintenance cost for procurcment of spare patls to keep these cquipment

good condition etc., (3) personnel expenses for the salary of staffs, The
operation and maintenance costs in 1998 arc cstimated as follows.

" Table 3-5 0 & M Cosls
1. . Items ‘ . O&M costs
(1) Fuel and Lubricant Cosl . 124,000,000 kips/ycar
(2) Maintenance Cost . 125,000,000 kips/ycar
(3) Pcrsonnel Expenscs L 64,420,000 kips/ycar
Total e 318,420,000 kips/ycar
Disposalamount =~ - L 28,089 tonycar.
Unit 0&M Cost S 11,099 kips/ton
Table 3.6 Depreciation Period (unit: year)
Iteins : Depreciation Period
Container, Grass Cuttcr, repairing tools 5
Vchicles, Heavy equipment : 7
Maintenance equipment 18
Building, Infrastructure - 30

ii) Revenue

A revenue for solid waste management consists of budget from municipality,
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collection fee, tipping fce and cleansing tax being newly introduced. The

collection and tipping fee are assumed as samc as a fec adopted in F/S

shown in Table 3-7 for making a financial plan.

‘The cleansing tax will be

charged lo the companies and shops registered to the municipality annually.

“The number of registered companics and shops are forccasted in Table 3-8.

Table 3-7 Waste Collection Fee
. 1998 year 2000 year
Basic fec (kip/month) 1,000 1,200
Exlra fee (kip/basket) 250 .
Special fee (kip/container/month) 30,000 50,000
Tipping fee (kip/unit)  small 600 900
medium 800 1,200
large 1,200 1,500
Table 3- 8 Number of Registered Companies and shops
1995 year 1998 year | 1999 year | 2000 year
 Manufacturer 3 357|369 38l
|+ shop 2,141 2,366] . 2447 2,530
* Restaurant and {ca shop. 718 793 - 820 84& :
 Others | 438 484 500 517
L 3,620 4,000 . 4,136

iii)Balance

4216 ¢

The balances between expenditure and revenue from: 1998 to 2000 are

- forecasted in Table 3-9 under following assumpiions.

- The municipal budget will increase baste on the actual one in 1994 wuh.

8% which is a growth ratio of GDP from 1993 (o 1994.

- Cleansing tax is 40,000 kips per year.
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Table 3-9

Financial Plan of MSWM ( unit: million kips)

Miinagement Plan

- public participation will be obtaincd. -

1994 year | 1998 year | 1999 year | 2000 year

Budget  Municipality 64.3 87.5 945 102.1

Cleansing tax| __~ |~ 1600  165.4 171.0
Collection fec _dod] o018l 260 3108
Total Revenue 1047 4523 5200 15839
0 & M Costs o000 ¢ 384l 3917 459.8
Balance . . 4.7 133.9 128.3 124.1]
Depreciation Costs : - 118.8! 118.8 118.8

- Tabulaied financial plan as above shows that the planed solid waste
" management is_ feasible, - There is no financial problems if: the: required

~ budget will be provided and the cleansing ‘tax will be introduced and the

A municipal solid waste management is executed by the cleansing scetion

which is strengthened from unit under DCTPC based on the secure financial

~background as above mentioned. -
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CHAPTER 4  Project Evaluation & Recommendations

4-1

4-1-1

* Verification of the Project’s Suitability to the Area, and Benefits of the Project

This project will (1) improve the waste collection and haulage equipment, (2)
improve the final disposal site, (3) construct a maintenance shop, and (4)
procure the equipment for sanitary education campaign; factors essential to

the conduct of waste management services in the municipality of Vientiane in

1998.  Parallel with these improveiient works, the organizational structure

and system of the waste management services will be established.

- Effects of Project Implementation

Y

(2)

Improvement of Waste Collection and Haulage Equipment

The implementation of this project will raise the collection rate in densely
poputated areas from 75% to 100%, 25% in other areas, and 50% over
the entire project area. Ninety thou:and (90,000) residents will be the

- direct recipients of collechon services. However, improved environmental

conditions due to the decrease ‘in polluted conditions caused by
uncollected waste w11| beneﬁt the entire pro;ect area populahon

'(180,000).

The'p'rovision of equipment for the collection of infectious medical waste
will also help establish a totally segrega:ted collection and 'halnlage
system for such waste, consequently eliminating the danger of exposing
the collection workers, hospital staff, and residents along the haulage
route to secondary contamination. ' :

Improvement of Final Dlsposal Site _
Wastes hauled to the present final disposal site (KM- 18) are just dumped '
without further measures, resulting in the scattering of plastics and other
light wastes in the vicinity. This insanitary condition gravely endangers
the cnwronmcnt as it promotes the breeding of harmful insects, produces
annoymg odors, and may cause fire. The improvement of the final
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disposal site will prevent these factors from occurring as it entails the
immediate covering of wastes.

There are about 95 villages in the neighboring area of the disposal site
utilizing groundwater as their source of drinking water. The use of this
disposal site for the past 20 years is feared to have contaminated
groundwater quality through the seepage of leachate into the ground.
Although ‘the Japanese study team niembers who conducted the
development study and the basic design stuay recommeinded the
termination of the use of groundwater as a potable water source,
econontic difticulties made it impossible to do so. Taking the health of
the residents into account, this project plans to install water pipes to

supply potable water to the residents and to the finat disposal site.

Construction of a Maintenance Shop

At present, the municipality of Vientiane does not have any facxhty for the
maintenance and management of waste collection and disposal equipment.
This is the reason why the equipment has gradually become inoperative,
significantly affecting the efficiency of the regular operation of the
collection services. Accordingly, this project plans to construct a facility °
that will provide periodical check-ups and minor repair services for the -
collection and haulage vehicles, and landﬂll eqmpment to be grantcd by

© this prOJect

(@)

The implémentation of the project will therefore result in efficient and
reliable waste collection services.

Procurement of Equ:pment for Sanitary Education Campaign

" The waste management services offered by the municipality of Vienfiane

“covers waste discharge, storage, collection and haulage, and the final

disposal method.  Of these, the project shall only cover the establishment
of the storage, collection and haulage systems, and the final disposal
met_hod. The discharge and storage of houschold waste, which is 75%
of the entire amount of wasle generated in the project area, will be
conducted by the residents themselves.
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The deterioration of the sanitary conditions of the urban cavironment is
not just the effect of the deficient collection capability of the Vientianc
Municipality, but also duc to the residents lack of concern for sanitation
and the manner adopted concerning waste discharge. It is extremely
necessary to cducate the residents on sanilation to achicve a sanitary
urban cnviconment,  Further, because the discharge and storage of
waste has a direct bearing on the conscrvation of the sanitary conditions
of the urban cnvironment, resident participation is indispchsablb fo the
promotion of this project. By  providing cducational tools and
cquipment, the project will enable the mulﬁcipality of Vienliane to extend
sanitary education to the residents of the areca.  Morcover, together with
the cstablishment of the aforementioned collection systems, waste

management services can be aggressively promoted.

The aforcmentioned equipiment and facilitics to be provided through this
project complement cach athers functions in the promotion of waste
management scrvices, théreby improving the sanitary conditions of the
‘urban cavironment of the municipality of Vicntiane, The improvcm'c":nt;
in the sanitary  conditions of the urban  environment through the
implementation of the projeet is considered to raise resident awarcness
concerning sanitation, and cxpected to oxpand the waste m;|i1agcin§|1t

scrvices. -
4-1-2 Juslification of the Implemcntation of the Project through the Grant® Aid:
Program '

The following justifics why this project should be implemented under the
Japancse grant aid program: ' '

(1) This project will be carricd out in the urban arca of the municipality of |
Vientiane, and will improve the living cnvironment of the 180,000

residents of the area, as well as provide other benelfits.

{2) Wastc management services evolve from the cooperation of the residents,
the producers of waste, and the municipatity, the collector and disposer of
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waste. The current waste management scrvices in the municipality of
Vientiane, however, only collect about 12% of the waste due to lack of
cquipment. The discharge and storage manners of the residents also
contribute (o the increase in uncollecied wastes, which usually defile the

arca and causc environmental conditions to deteriorate.

Aside from the constriiction and improvement of cquipment and facilitics,
this project also entails theé reinforcement of the waste management
system and the cducation of the residents regarding sanitation. By
considering the immediate improvement eof the sanitary conditions of the

urban cnvironment, this project aims to cstablish a waste managemeat

scrvice or system that §s based on the coopceration of the municipality and

the residents.

As a mcans of fortifying the Cleansing Section which is in charge of the
waste management. services, the municipality of Vientiane intends to
employ more people and has accordingly approved the atlocation of 70

‘million kips in 1997 for waslc management services. [t has fucther

agreed to adopt a measure for establishing a budget, for the management
of the services in the first year after tlic project is completed, that is in
accordance with the . financial plan for the Cleansing Scction. * The

- municipality is considered capable of continuously providing the finances

of the waste management services based on the fact that planncd budget

 for 1997 will only amount 1o 3 ~ 4% of the municipal budget, onty a slight

4

()

increase from the 2.8% allocated in 1994,

The financial plan proposed in chapter 3-2 states the importance of
imposing limitations on the operation of the services after the completion

" of the project, ¢.g., exclusion of extra profit in the waste collcction and
" disposal fees. This financial plan has been basically approved by the

municipality of Vientiane.

The considerations of the impact of the project on the environment has led
to the formulation of countermeasures, e.g., prevention of the scatlering
of waste during haulage, immediate waste covering activities at the
disposal site, complele separation of leachate and rain water, and
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4-2

4-3

countermeasures for drainage from the maintenance shop, that are
considered suitable to the present conditions.

Technical Cooperation * Cooperation with Other Donors

Under the guidance of the WHO, the Ministry of Health of Laos is curcently
formulating  national ‘guidelines for handling infectious medical wastes.
The guidelines will be used in this project for the establishment of the
collection system for infectious medical waste  and the sanitary landfill site -
system, a tentalive counlermeasure. Accordingly, the éoopcrétion of the
Ministry of Health and WHO is necessary for the implementation of the
project.

Items of Concern

(1) Rules and Criteria in Handimg Infectious Mcdlcal Waste, and the
Eslabhshmcm ofa Scparate Collection System :

“This project intends 16 éstab!iéh the collection and haulagc system for
infeclious medical waste, as well as the sanilary landfilt system - a
tenlalive measure. Howcver lo cffecuwly unplcment Ihese systems, it
is extremely important to eslabhsh the rules criteria and the system for
the collection of such wastes ancl inform’ the peoplf: or institutions
constanlly handling these wash,s

(2) Reinforcement of the Waste Management System
For the reinforcement of the waste management system, 72'péople,-
including those to be temporarily employed, will be hired. " Although
the j(_)b. description for the staffs ‘of cleansing scction is described in
Appendix 7, the conduct of the hiting and training activities should not
lag behind the scheduted completion of the project.

(3) Privalizatlion
This project will not be subject lo privatization. As a tentative measure,
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however, some of the collection services in the project arca will be
entrusted to a private company until the projcét is completed. - Morcover, |
the consignment of collection services to 2 privale companics is” also
planncd aficr the completion of the project. - In order to clarify the arcis
to be covered by the municipality and the private companics, lhc latter

shall be dssrgncd the services for zunc‘; uu:mdc the prolcc! arca.

Request for the Dispatch of E\'p'crls in Waste M'mzigcmcnt

The implementation of this pmy;:cl ‘will increase the waste collection

;capablllt) of the municipality thrccfu!d and  will unol\c the

. 1mplcmcntat10n of a new opcratmn and maintcnance system.. To .

cffectively usc these capabilitics, the mumcrpaht) of Vientisne rcqunrcs the -

. guidance dl]d supcrvlsmn of cxpcrts in wastc mandgcmcnl
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APPENDIX 1

First Survey Team
1.  KOBAYASHI SHIGEKI
2. NAGAI YOSHIAKI
3. ISHIMORI TOMOHIRO
4. ANAIJUNA
5.  MARUFUJ NOBORU

MORI IKUO

: Member List of the Survey Team

Leader
Grant Aid Division, Economic Cooperation
Bureau, Ministry of Foreign Affairs

Technical Adviser
Waste Management Division,. Water Supply
and ~ Environmental Sanitation Depastment,
Eavironniental Health Bureau, - Ministry of
Health and Welfare

Ist Basic Design Study Division, Grant Aid

Study & Design Department, JICA

Chief Consultant / Operation and Maintenance

* Planner

Kokusai Kegyo Co., Ltd.

' Fa(';il.ili'es Planner
" Kokusai Kogyo Co., L1d.

~ Equipment Planner

e Kokusai Kogyo Co., Lid.



Second Survey Team

1.

YANAGISAWA KAE

MARUYAMA MAKI
ANAIJUNJI

MARUFUJI NOBORU
MORI IKUO

Precha CHUNTAKORN

Leader

Deputy  Director, Study Review and
Coordination Division, Grant Aid Study &

Design Departinent, JICA

Project Coordinator

st Basic Design Study Division, Grant* Aid
Study & Design Depastment, JICA

Chief Consultant / Operation and Maintenance

Planner
Kokusai Kogyo Co., Ltd.

Facifities Planner _
Kokusai Kogyo Co., Ltd.

Equipment Planner

- Kokusai Kogyo Co., Ltd.

A-2

]ntel]ireter
Kokusai Kogyo Co., Ltd,



APPENDIX 2 ; Survey Schedule

& |00 =1 [Oh WA i (e b |-

Firstn Survey
No. Date Schedule Note
1 9/10 SUN |Dep NRT, Arev.BKK |Bangkok
2 9/11 MON [Dep.BKK, Arrv.VTE Vientiane  |Visit EOJx VTE Municipality
3 |onm2  |ruE Vientiano _[Discussion with DCTPC
4 9/13 WEN Vientiane  [Site survey
5 9/14 THU Vientiane - |Site survey
6 |9/15 FRI - Vientiane  [Site survey and discussion on the M/M
7 9/16 SAT Vientiane _ |Site survey and discussion on the M/M
8 9/17 SUN |Leader Arrv. VIE Vientiane
9 9/18 MON Vientiane |Discussion on the Minutes, Site survey
10 |9/19 TUE Vientiarie |Discussion on the Minuets
11 19720 WED Leader Dep. VIE Vi'en.ti ane |Report ta the EQJ
121921 __ |THU Vientiane _ISite sucvey
13 |9/22 FRI Vientiane  {Site survey, Discussion with DCTPC
27 - . 10/6 . |FR1 ‘ ;
28 |17 [sAT | Vientians _|Discussion with DCTPC_
29 10/8 SUN |Dep.VTE, Arriv.BKK |Bangkok :
130 109 MON |[Dep.BKK, Arriv.NRT [Tokyo
" Second Survey Schedule
No. Date Schedulo Note
1724 |WED|Dep.NRT, Arriv.BKK Bangkok -
125 |THU |Dep.BKK, Acriv.VIE [Vientiane _|Visit EOJ, VTE municipality
1726 FRI Vientiane |Explanation of Draft Repord, Site survey
127 |sAT Vientiane _|Discussion with DCTPC
1728 SUN |Vientiane
120 [MON . Vientiano |Signature to M/M, Report o the EQJ
1730 TUE |Leader Deﬁ.VTE Vientiane |{Supplenientary survey
113 WED _ |Vientiane [Supplenientary survey
21 THU [Dep.VTB, Aniv.BKK |Bangkok
10 |2/2 - |FRI |Dep.BKK, Arriv.NRT |Tokyo




APPENDIX 3 ¢ List of Party Concerned in the Laotian Side

1.  Vientiane Municipality

Department of Convnunication, Transport,
Post & Construction

Cabinet & Economic External Relation,

DCTPC

Urban Sanitary Department

2. Departmeat of Asia - Pacific & Africa, Ministry of Foreign Affairs

3. Ministry of Public Health

4. ' Lao Water Supply Autho:it)} -

A-4

Department of Hygiene and prevention

NAMPAPA LAO
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