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1, Phase I Project

This Feasibility Study Report covers the Phase I Project identified in the
Master Plan Study for MPSP. '

1.1 Preliminary Financial Evaluation

As referred to in the Master Plan, the introduction of sanitary landfill
will require a large investment relative to the financial scale of the
Council.

This section examines an appropriate level of disposal system to be
constructed in Phase I in view of the required investment amounts and the

financial situation of MPSP.

In gerneral, the landfill system for waste disposal can be categorized into

the following four levels.
a. Level 1 Controlled Tipping
- Consolidation of roads on premises
- Periodical soil covering
- Introduction of haulage control system

b, Level 2 Sanitary Landfill

- Clear determination of a disposal site; to be separated from

surrounding areas to prevent entry by scavengers

- Clear determination of the disposal site by construction of

embankments

-~ Restricting the landfill: introduction of compartmental system to

decrease volume of leachate



- Establishment of a rainwater drainage system to prevent f£low. of

rainwater into the landfill site from surrounding areas

- Introduction of instruments to prevent environmental pqllution.
including a buffer zome, facility to prevent waste and odour
dispersion, gas extraction facility

— Introduction of welfare facilities

~ Partial introduction of quasi-aercbic landfill structure by gas

extraction facility
¢. Level 3 Sanitary Landfill

~ Introduction of proper leachate control system by introducing

leachate drginage and circulation facility with monitoring system
- Introduction of qﬁasi-aerobic landfill structure ﬁy'leadhate drainage
- Prevention of.dust by water sprinkling
d. ievel 4 Sanitary Landfill.

- Introduction of leachate treatmeﬂt_facilities

- Introduction of impermeable structure on site

Local Authorities in any country select certain levels of the landfill

system depending on their respective local conditions.

In view of the topography and geology of the proposed disposal sites, the

estimated project costs for Level 3 and 4 in Phase I are as follows.

Level 3 : M$8.1 million
Level 4 : M$23.5 million*

* This amount does not include costs’ for bottom liner because it is

not necessary in view of very low permeability of the bottom soil.



With the successful cost reduction of the solid waste management due to
various improvement measures, and based on the assumption that collection
and'tipping fees are imposed for commercial waste and solid waste taken
directly:to'disposal sites respectively, the cash Flows for the above two

cases are as shown in Fig. 1.1-1,

Giver this'cash flow prospect, if the budgetéry'allocatioh is increased by
4.5% annualily in real terms, the total debt will be reduced to zeroc by 2005

. provided_that Level 3 and Level 4 landfills are constructed in Phase I and
Phase III-fespectively. The possibility of raising funds for Phase IV,
therefore, appéérs-bright. In'comparison, if Level 4 landfill is

constructed from the Phase I, there is no prospect of repaying thé debt even
in 2005{'in view of the total investment amount of M$91.5 million fequired
for the latter {Level 4) which is 10% (M§8.1 million) higher than the M$83.4 .
miliion required for -the former, In addition, the cummulativg operation and
maintenance cost of the latter till 2005 is M§6.2 million higher than the

former,

A rapid rise in the cost of solid waste management appears inevitable,
particulafly in MPSP, due to the introduction of costly sanitary landfill,
long distances to the hew disposal sites and the increase in waste

collection service coverage.

In view of the facts that the implementation of a project which requires
substantial invéstment against limited financial resources may destroy the
financiél basis of the municipality and that the balanced development of the
infrasﬁructﬁres incluoding éewage system, solid waste management system and
flood cbntrol,.étc. is essential fdr the environment conservation, it has
been decided that the disposal facilities to be constructed in Phase I will
be of Level 3, and that these will be improved toILevel 4 in Phase III
onwards, Thié decision is also supported by the environmental impact
assessment results which show the impact of Level 3 sapitary landfill on the

surrounding environment is minimal.
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1.2 Contents of Phase I Project

Tq complete the Master Plan by 2005, the stage plan for MPSP {see Chapter 13

of Part I) will be actually implemented in the following 3 phases.

Phase T: 1991 - 1995
" Phase II: 1096 - 2000
Phase ITY: 2001 - 2005

Phase I Project will consist of the consolidation of the basis ﬁof solid
waste.management in MPSP. Its successful implementation is a précondition
for the achievement of the various targets given in the Master Plan. The
Méster Plén_for 50l1i¢d waste management in MPSP is considered important on a

national level.

As shown in Fig. 1.2-1, the objectiveé of Phase T Project'afe_the
achievement of a pleasant living environment and contribution to the
sociceconomic development of the city by improving the living environment,
in turn achieved by improvinq the service level, expanding the service area
and implementing sanitary landfill at disposal sites far from urban areas

through a reduction of solid waste collection and cleansing costs.

Pleasant Living Envivonment - Bocig-economic Developmant
: A : . :

Bavirommental Conservation i
N

Sanitary Landfill
at Kuala Muda
and Pulau Burong

L _ T

Cost Reducktion
iy

Expansion of Improvement of
Service Area Service Level

S80lid Waste Collection and Cleansing Improvement

Fig. 1.2-1 Gbjectives of Phase I Project



Fig,., 1.2-2 shows the concrete contents of each component of the Phase I

Project.,

o Collection Improvement o Construction of Kuala Muda
. o o Disposal Site -
- 3 times/week door-to-door '

collection (urban areas) - Development. area '+ 17.9 ha
~ 3 times/weck station - Landfill volume  : 560,000 m?
collection {suburban areas) - Daily disposal amount: 199 tons
~ Establishment of bulky waste - Operation period t 6 years
collection system -
~ Introduction of 10 m~ compactors
' © Disposal Method'
» : . - Taf et.levelg- : Level 3
o Expansion of Contracting-Out = . - Langfill method : Cell -
~ Achievement of 50% private . He - method

contracting-out ratic (in terms
of waste amounkt)

- Combined contract for collectlon
and cleansing
- Review of collection zones
- {1 zone: 30 .t/day)
— Advice on lntroauctxon of 10 m
compactors

o Construction of Pulau Burong
Disposal Bite

3 - Deveippment area : 16.7 ha

Landfill volume : 660,000 m3.
Daily disposal amount: 238 tons

Operation period 4 years

o Cleansing Improvements

- Introductlon of team work and
weekly clesnsing
{Residential areas)

-~ Mechanization of main road
sweeping

- Imtreduction of grass cutters

Fig. 1.2-2 Phase I Project of MPSP



1.3 Design Conditions
(IJ_Target Year

. Target year is 1995. Due to the limited disposal capacity of the present
‘sites, the disposal operation will be transferred to Xuala Muda and Pulaw

Burong disposal sites in 1992 and operation will be continued till 19496.
: : \

{2) Target Area

While the entire MPSP is the target area, collection Will be limited to the

 PBriority Operational Areas as shown in Fig., 1.3-1.

(3) Pesign Population

As shown in Table 1.3-1, the design population in 1995 is 627,100.
Population of the Priority Operational Areas is 485,100, the collection rate

will be 77% in 1995 in terms of population.

Table 1.3-1 Design Population and Service Population

Present - 1992 1995
{1987}y
a. Design Population {persons)
- North 244,300 272,400 289,600
~ Central 199,900 222,500 236,300
- 8South 87,100 95, 200 101,200
Total 531,300 590,100 627,100
b, Serﬁice-Population {(persons)
- North: 134,400 182,500 214,500
- Central 129,900 178,000 207,900
- ‘Bouth 22,600 45,700 62,700
| Total 286.900 406,200 485,100
‘c. Collection Rate (%)
- North - 55 67 77
~ Central 65 80 38
- South _ 26 48 62

Total _ . 54 69 77
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(4) Design Collection Amount of Solid Waste

Three collection systems will be employed, i.e, for domestic waste, bulky
waste and.large amount wasté. Table 1.3-2 shows'the design collection
amount for each systeh. Collection of large amount waste will only be
conducted in the North and Central Districts where urbanization is in

progress.

Table 1.3-2 Design Collection Amount

o : {t/day}
PRESENT 1992 1995
(1987)
a. Domestic Waste Collection :
~ North : 91 109 132
- Central 84 192 125
~ South ] 16 30 41
Sub-total. 101 241 298
. Bulky Waste Collection
-~ North - 3 4
- Central ) S~ 3 3
'~ South _ - 1 1
Sub-total - 7 3
¢. Large Amount Waste
- North - 18 20
- Central - 15 16
-~ South - - -
Sub-total - 33 36
Total 191 281 342

{5) Roads Subject to Sweeping

As shown in Table 1.3-3, the total road length subject to sweeping in 1995
will be -1,292kum.

Table 1,3~3 Road Length Subject to Sweeping

— : - — I {1} E
' PRESERT 1992 1995
| - {1987) .
Federal road 62 62 62
State road ' 865 765 765
Village road 306 306 306
Hewly Developed Areas - 110 159

Total 1,133 1,243 1,292




(6) Design Disposal Amount

The daily disposal amount of collected waste and directly brought-in waste

will be 437 tous in 1995 as shown in Table 1.3-4.

Table 1.3-4  Design Disposal Amount

_ (t/day)
PRESENT 1992 1995
(1987)

Collected Waste _
- Domestic Waste 191 241 208

- Bulky Waste 7 .8
- Large Amount Waste 33 36_

. Sub-Total _ 191 281 342
Directly Brought-In Waste 69 : 85 95
Total . o 260 366 437

—10—



(7) Design composition of Solid Waste

The design composition of solid waste is given in the Master Plan and is

shown in Table 1,3-5,

Table 1.3-5 Design Composition of Solid Waste

DOMESTIC WASTE

COMMERCIAL WASTE

PRESENT 1092  PRESENT 1995
(1987) (1987)
a. Composition
- Paper . 25.5 27.5 31.5 34,0
- Textile 3.4 3.4 2.9 2.9
- Plastic 11.2 12,1 11.8 12.7
~ Rubber 0.8 0.8 0.8 0.8
- Wood la.4 13.3 9.7 8.9
- Garbage 32.8 - 30.8 30.9 28.5
- Metal 2.6 T 3.3 3.3 4.1
- Glass 1.4 1.7 1.0 1.2
- Stone 0.2 ¢.2 1.0 1.2
-~ Others 7.8 7.6 7.3 5.8.
~ Total 100.0 100.0 100.0  100.0
b. Moisture Contents (%) 55.2 54,1 53.5 52.3
¢. Organic (%) 35.4 35.6 36.1 36.3
d. ash (%) 9.4 10,3 10.4 11.3
e. Net calorific value ' o
- 160 1600 1600 1700
(Kcal/kg) 0 0
f. Density .
: . . 0.17 .16
(ermd) 0.19 0.19 0.1

—11—



2. Preliminary Desiqgn

2.1 Collection Improvement

2.1.1 Collection Methods

{1) Collection System in 1995

The collection system to be achieved by 1995 is shown in Table 2.1-1.

Table 2.1-1 Collection System to be Achieved by 1995

2.

b.

C.

d..

g

Collection Rate

Collection Frequency
and Discharge Points

Waste ‘discharge Method

Collection Amount

Collection System

Collection Vehicle

Share of Private
Companies

77% in terms of populatibn

Commercial Areas
Residential Areas

Housing Complexes
with container
Housing Complexes
without container
Kampongs

342 t/day

.
H
F
.
.
.
*
*

.
M

.
.

daily, door-to-door
3 times/week,
door-to-door

daily, dust chmte

3 times/week, station

3 times/week, station

Plastic bags

Ordinary Waste Collection
Bulky Waste Collection
Large Amount Collection

Ordinary Waste
Bulky Waste
Large Amount
Waste

2
H
*
.
.
H

compactor
dump truck
compactor

50% in terms of waste amount collected

(2) Promotion of Discharge Using

The planned waste discharge methods are shown in Table 2.1-2.

FPlastic Bags

The use of

standard plastic bags for the discharge of domestic and commercial waste

will be promoted together with the introduction of 3 times/week collection.



Table 2,1-2 Waste Discharge.Methods

TYPE OF WASTE -DISCHARGE METHOD

Shop-houses Plastic Bags + House Bins
Houses ' Plastic Bags + House Bins.
_Housihg Complaxes Containers + Dust Chutes
Kampongs ' ' Plastic Bags + Containers
Laige Ambunt.wéste Containers '

Table 2.1-3 shows the standard plastic bag and bin sizes.

Table 2.1-3 Standard Plastic Bag and Bin Sizes

a. Plastic Bags : 50cm x 80cm
b. House Bins - Fized Type : 87 - 110. &
-~ Mobile Type : 40 - 70. 0

¢. Containers : 1 m3

_Dﬁe_td the fact that collection of large amount waste is entrusted to the
private sector, containers for large amount dischargers are prepared by

consiguors.

In principle, plastic bags and bins will be provided by the waste generators
while the Council will be responsible for the provision of containers in

. kampongs .
{3) Introduction of 3 Times/Week Collection System

The éresént daily door-to-door collection service will be continued in
éommercial.aréas:and shopping streets in the Project Area, and an efficient
3 £imas/wegk'collectioh service will be introduced in all the residential
areas by 1§95 with the cooperation of residents. This 3 times/week
.éollection service will be provided in those places where its introduction
appears easy and ﬁill then be extended to all other areas as shown in Fig.

2,1-1. The order of its introduction is as follows.



L RN St

RAAELENEE PV I

ML

-

P Y saaTa aF EL LA
ifrvar vevsras

LEGERD

3 Times a Yeek Collection Area (by1992) o : e

A i 5 T
1 ’ Am— O a3 oA """_'_
£ 3 Times a Week Collection Area (by1989) e e e
’ ' --&'-—'—’-"-?-'J-v
e L e
=7 SR NS St

Fig. 2.1-1 Collecticn Improvement Plan



a, First Step - Model Area

{1989)

b. Seécond Step -~ Expansion to other . North District
(1989 - 1991} Residential Areas ., Perail

c. Third Step - Expansion to .+ Central District
{1992 - 1995) Kampongs _ . South District

Collection from housing complexes with container will be conducted daily as
part of the large amount collection service, Plastic bags will be used and
station collection will be conducted 3 times/week for housing complexes

 where containers are not provided.
(4) Bulky Waste Collectioen

Bulky waste coliection will be regularly conducted to maintain environmental
sanitatibn with a collection freguency of onece a month in 19695, The initial
introduction of bulky waste collection will be conducted together with the 3
times/week collection described in {3) above, and the initial collection
frequency will be once a week in order that residents may obtain a proper
uﬁderétanding of the system. Residents will be reminded to keep the

following rules in mind at the time of discharging bulky waste.

a., The maximum.length of items diéchargéd is less than 1 m and the waste
should be bundledt

b. The waste should only be discharged on actual collection days.
{5) Large Amount Collection

The large amount collection will be initially introduced in the North and
Central Districts where urbanization is in rapid progress. The subjects of
this collection service wili'include large Businesses (hotels, stores and
offices) and housing comélexeé with container, A list of the subject
premises must be.prepéred. The target collection amount in 1995 is 36 t/day
which will be half of the daily commercial waste amount. Compactors will be

used and the work will be contracted to the private sector.



(6) Collection Amount by Different Collection Systems

Table 2.1-4 shows the collection amount according to the different

collection systems.

Table 2.1i-4 Collection Amount

{v/4ay)
PRESENT 1992 1995
(1987) :
a. Daily Collection _
~ Ordinary ﬁaste 191 136 0
- Bulky Waste - - -0
Sub-Total 191 136 0
b. 3 Times/Week Céllection*
- Ordinary Waste Co- 109 298
- Bulky Waste - 3 8
‘Sub-Total | - 112 3086
c. Large Amount Collection 0 33 36
Total 191 281 342

* Commercial areas will be subject to daily collection.

{7) Withdrawal of Double Handling System

MPSP currently employs the door-to-door double handling collection system
which requires a large number of heapers for primary collection, resuiting
in a high collection cost. The single handling system will, thereforé, be
adopted together with the introduction of 3 times/week collection system and
discharge using plastic bags. In regard to collection from kampongs. with
poor access, assistant collection workers will be employed.for each
collection vehicle and the residents will be requested to cooperaté by

taking. their waste to the collection points.

_1'6)



2.1.2 Introduction of Large Collection Vehicles
(1) Domestic Waste Collection

As 1.5 -~ 2 hours are required for a return journey between Butterworth or
Bukit-ﬁertajam'and.the KMDS or PBDS, the current side loaders can only make
a maximum of 2 trips a day, largely reducing the vehicle operation
efficiency and consequently increasing the collection cost. However, the
collection cost will be reduced by the introduction of compactors; (10 m3)
in addition to the reduction of the loading time by the introduction of 3
times(week'collection system and the use of plastic bags. Therefore,
compactors will he used for collection in the future with a target of 2
trips a day on average. With regard to vehicle size, compactérs with a
loading capacity of 10.m3 will be used 55 the introduction of larger
vehicles than those currently used is impossible due to the road
conditions. Conversion to compactor type of vehicle will take place in 1992

in accordance with the commencement of operation of the new disposal sites.
(2) Bulky Waste Collection

Given the nature of this collection service, dump trucks which does not
depend on the waste size will be used despite their relatively low

. collection efficiency.
{3) Large Amount Collection

Larger éontainers like hauled container are suitable for such places as
markets where a particﬁlarly large amount of waste is generated ;hough,
isimilar compactors to those used for ordinary waste collection will be used
in order to standardize the collection thicles in MPSP. This vehicle
standardization is supported by the fact that MPSP has only a small number

of places generating large amount waste,
(4) Haulage Route

_Whilé waste to be collected in the North District will be hauled to KMDS,
Central and Sbuih District will be hauled to PEDS through the main roads as

_shbwn in Fig. 2.1-2,

_.l?f,
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2.1.3 Review of Collection Zones for Private Contractors
(1) Contract Réte

At present, 24% of_the solid waste is collected.by Private contractors.
Howetér,-in view . of maintaining an appropriate solid waste management size.
following the ekpansion of the service areas and the introduction of
compactor_.vehiclesf it is-planned to increase the contract rate to some 50%.
Road and drain cléapsing will also be contracted to the privaﬁe sector in
addition to.the collection of domestic éﬁd bulky waste, In the case of large

amount collection, the entire work will bé conducted by private contractors.

' (2) Collection Zones

The present collection zones assigned to private contractors will be
expanded, as shown ia Fig. 2.1-3 on the basis of a daily coellection amount
exceeding 30 t/day with the introduction of 3 times/week collection system
and using compactor vehicles.

a. The twoe zones in the North District will be combined,

b. The Perai zone in the Central District will be expanded to cover the

entire Perai area. The two zones in Bukit Mertajam will be combined.
¢. The two zones in the South District will be combined,
(3) Collection Amount

As shown in Table 2,1-5, the daily collection amount by private contractors

will be 157 tons and 101 tons in 1992 and 1995 respectively.
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Table 2.1-5 Collection Amount by Contract Zone

(t/day}

'ZONE NO, . AREA 1092 1995

1 Butterworth 47 57

2°  Perai 27 33

3 Bukit Mertajam 26 33

4 South District 23 32

5 Large Amount Collection 32 36

Total 157 191

As a result, the Council's collection service will be mainly ‘suburban areas
in the North and Central Districts with a collection amount of 154 t/day,

resulting in a contract rate of 56%.



{4) Contract Changes

In view of.the lécations of the new disposal sites and the introdwuction of 3
times/week collectibn system, thezpresent'contracts mﬁst_be acéorﬁingly
changed, Since the present édntraéts ehter theif third year in June, 1991,
it is recommended that they will be extended until 1992 when the new
disposal sites will commence its operation. New contracts should then be.
made under the.considé:ation of expandéd‘zqnes, At the same time, the use
of combactor vehicles will be adviéed‘ Cbntracts for large amount .
colléction will be made in adcordance with‘the opening of the new disposal

sites,

2.1.5 Collection Equipment and Manpower

(1) Collection Amount and Standard Collection Methods

Since 56% of thé solid waste to be collected in MPSP will be collected by
private contractors following the éxpansidn of -the contract areas, the
Council's collection service will be suburban areéé in the North and Central
Districts with a collection amount of 151 t/day in 1995, Table 2.1-6 shows

the collection amount by the different collection systems.

Table 2.1-6 Collection Amount by the Council in 1995

(t/day)
TYPE OF WASTE _ FREQUENCY AMOUNT
Domestic Waste
- Commercial Areas - Daily : i5
~ Residential Areas -~ Daily S 0
- Residential Areas - 3 Times/Heek 131
Bulky Waste ~- Monthly 5
Total . : 151
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Domestic waste collection amount will vary depending on the day of the week,
i.e. 15 tons on Sundajs, 212 tons on Mondays and Tuesdays, and 146 tons on
the remaining days. Only sbme collection vehicles will operate on Sundays
while overtime will be necessary on Mondays and Tuesdays. 2 trips a day to
the KMDS and PBDS will be possible with the introduction of 3 times/week
gollection system, The standard work for each type of vehicle will be as

shown in Table 2.1-7.

Table 2.1-7 Standard Work

ITEMS 3 TIMES/WEEK DAILY MONTHLY {(BULKY WASTE)

‘a. Type of Vehicle ‘Compactor {10 m3) Compactor (10 m3) Dump truck (9.5 m3)
b. Loading Capacity 5 tons 5 tons 2 tons '
¢. No. of Trips/Day. 2 trips 1.5 trips 2 trips
d. Haulage Amount 8 t/day 6 t/day © 4 t/day.
e. No. of Workers _ .

- Driver - 1 person 1 person 1 person

- Collection _ : ' _

Workers - 4 persons 4 persons 4 persons

- Heapers _ 2_perSons : ~ 2 persons '2 persons
. £, Working Hours 7 hrs 7 hrs 7 hrs
g. Reserve Vehicle 20% 20% T 20%

Ratio -
h. Reserve Manpower 20% 20% 20%

Ratio -
i. Fluctuation Co- 1.15% 1.1% -1.15

efficient of Waste '

Amount

(2) Required Number of Vehicles and Manpower

‘As éhown in Table 2.1-8, 31 compactors, 3 dump trucks and 238 workers will
bé required. Since the amount of waste is big in Monday and Tuesday,

colléctibﬁ work can be done by overtime. Sunday collection will require 5
units.dperation and it will be inefficient because of scattered collection

points.



Table 2.1-8 Required Number

of Vehicles and Manpower

- North

Central

South

s arind s . Total
- District - District District R
Collection Volume ST ' | -
. . 9.8 151.1
(t/aay) - 787 62.6 _
Collection Freguency ‘3 time/week 3 times/week 3 times/week
Vehicle Type compactor compactor compactor
Na. of Tri@s 2 2 2
Haulage Amount/Vehicle
8 8 8

{(tons)
Required No. of . :
; 4 . 2
Vehicles 12 10 2 4
No;:of Reserve ' '
Vehicles 3 3 ! 7
Tipper (Dump Truck) 1 1 i 3
Required Manpower N
~ Drivers 16 14 4 34
- Workers 96 84 24 204

Total 112 98 28 . 238




(3) Vehicle Purchasing Schedule

Collectibh vehicles will be pﬁrcﬁased in 1991 and 1992 as shown in Table
2.1-9, since it maj-be aifficult té_purchase new vehicles before 19§1
because:qﬁ financial constrain of MPSP.. However, it is desirable to replace
old yehiéies as sodnjaé pdssible because many vehicles of MPSP were

purchased before 1980.

Table 2.1-~9 Vehicle Purchasing Schedule

{units)

1990 1991 1992 1993 1994 1995

-Compaétor‘ )
- Purchasing - 17 17 0 0 0
- Scrapping - (11) (4) o 0 0
- Operating (15) 21 34 34 34 " 34
Tipper - :
- .Purchasing - o 3 o . 0 0
- Scrapping - (200 (11) o 0 0
.- Operating (31) 11 3 3 3 3

Note 1: () means existing vehicles
2t  This figure includes stand-by vehicles

(4) Manpower Schedule by the Year

About 250 workers ére currently employed for waste collection services with
daily collection and double handling collection systems excluding the

laborers who make mixed work.

Around_same:number.of.ldbdrers will be required in 1995 even though 3 times
a week collection will be introduced and privatization will be expanded.
However, heaping work will not be necessary for the laborers who make mixed

work preseantly as shown in Table 2.1-10.

95—



Table 2.1-10 Reguired Manpower by the Year

{persons)

1990 1991 1992 1993 1994 1995

Driver 38 37 37 36 35 34
Collection 152 148, 148 144 140 136
Heaping 76 74 74 72 70 - 68
260 259 259 252 245 238

Total

2.1.6 Management Plan

(1) Working Time

A working day of 8 hours is set from 6:30 a.m. to 2:30 p.m.

(2) Work Load

The standard work load for domestic waste collection is 8 t/day per

collection vehicle or 1,2 t/day per worker, while the standard work load for
bulky waste collection is & t/day per collection vehicle or 0.6 t/day per
worker. 1t is a fact, however, that thé actual work load'dedlines up to 65%

becauvse of the number of reserve vehicles and workers.

(3) Formation for Collection Work

The collection work will be conducted under the 2 or 3 overseers in each

District and inspection of each contract zone will be conducted by 1 or 2

overseers.

._._26__.



(3) Management Plan
Waste collection services will be managed under the following plan:

- Cdllection route and zoning maps;:

- Vehicle arrah@ement plan for Sunday collection;

- Maintenance schedule for collection vehicles;

- Assignﬁent schedile of workers;

-~ Daily and monthly role céll records;

'~ Maivitenance records-of_éach'vehicle;

- Daily and monthly records of opération'ﬁor each vehicle;
- Daily and monthly work load of each vehicle}

-~ Record of claims and transactions.
(4) Rules and Standard

Ruies and 'standards should be prepared in order to encourage public

cooperation.
- Waste discharge

- Tllegal dumping

- Fee collection -



2.2 Cleansing Improvement
2.2.1 Cleansing Method
{1) Cleansing System in 1955
The fdllowing improvement measures will be implemented in Phase I.

a. Introduction of-weékly_cleaning.in residential areas.

'b. Mechanization of main road sweeping and grass cutting.

C. Introduction.of team work,
The cleaning system to be achieved by 1995 is shown in Table 2.2-1.
(2) Introduction of Once-a-week Cleansing System in Residential Areas
Once-a-week cleaning system will be introduced in residential areas tqgethér
with the -introduction of the 3 t_imes/vieek collection system.' In view of the
fact that cleansing work is cﬁrrently conduéted_by 440 workers, the

once-a-wveek cleansing system will be gradually implemented as shown in Table

2.2-1 to avoid a drastic cut in manpower.



Table 2.2-1'Cleansing System and Subject.Length

(k) -
PRESENT
1987 1992 1995
a. Road'Swéeping
- Daily 322 118 123
- Weékly (Manual) 275 375 418
~ Weekly (Machanized) - 215 215
- Monthly _ 536 536 536
iotal- 1,133 1,244 1,292
b. Drain Cleansing |
- Daily 1,194
- Weekly - 1,416 1,512
¢, Grass Cutting (Monthly) 1,194 1,416 1,512
d. Beach Cleansing (Daily) - 10 .20 20

{3) Mechanization of Cleansing Work

Mechanicalzsweeping of main roads will be planned in view of the extensive
land area of MPSP. Whiie gféss cutting is currently conducted manually
together with drain cleansing, mechanized grass cutters will be introduced to
improée work efficiéncj,'and.eaCh worker will be provided with a cutting

machine which can be carried by band.



(4) Introduction of Team Work

In principle, a weekly street swéepihg'aﬂd drain cleansing by team work
system will be introduéed in fesidehtiai areas. Streets in markets and
commeréial areas will, however, be SWéﬁt daily. A sample system of team
work for standard residential areas is as follows:

Total Area 180 ha

Total Street Length : 36 km
Humber of Households + . 9,000 .

'Stféet‘Lehgth Subject to Daily Sﬁegpinq ¢ 3.6 km
Street Eength Subject to Weekly Sweeping : 32.4 km’

Drain Length Subject to Cleaning : 72 km
Tdtal'GraSSICuttinq'Length : 72 km
Manpower - Daily Sweeping . : 3—4:pérsons

e

- Team Sweeping 1§'perédns

- Grass Cutting 4 persons

- Mandor t 3 persons
- Overseer H 1 person
- Total 3 30 persons

A total of 12 teams will be requifed to cover all residential areas and each

team will comprise 30 workers for cleansing in their assigned area.

30~



2.2:2 BEguipment and Manpower

The main equipment for cleansing work will be mechanical sweepers, trucks

and grass cutting machines, and the requivred number of equipment in 1995 is

as fFollows:.

a, Méchanical sweepers
b. Trucks

¢, Grass cutting machines

.-

The required manpower is shown

"2 wnits + 1 unit {reserve)

6 units {2 units for each district)

48_units {1 unit for each worker}

in Table 2.2-2.

Table 2.2-2 Required Manpower
{persons)
: TOTAL COUNCIL
‘ S . TOTAL
WORK ITEMS LENGTH WORKERS CORTRACTOR
a. Wbrker
- Street Sweeping
% Daily 123 km 71 71 142
- % Weekly 418 km 34 35 - 69
# Monthly 536 km 22 0 22
* Mechanized _ 215 km 8 o 8
- Drain Cleansing (Weekly) 1,512 km 158 90 248
- Grass Cutting 1,512 km 48 27 15
- Beach Cleansing 20 km 27 27
- Reserve 20 0 20
b, Mandor. 39 23 62
Total 429 246 673




2.2.3 Management Plan for Cleansing Works

(1) ﬂorking Hour

baily working schedule iz from 6:30 aém, to 2130 p.m.
(2) Work Standard

a, Street Swéeping

- manual

-

1.2 km/woprker/day

- mechanical v 1.2 km/workex/day

b. Drain cleansing: 1.2 km/worker/day

d, G?ass-cutting 1. 0.5 km/workef;day
{3) Management Sysﬁem

Cleansing services are prévidea by the Council in 3 District with an

independent team for mechanical street sweeping.

Cleansing works are controlled by means of providing several planning maps

with working shedule and records as follows:

a. Maps of roads and streets to be swept;

b. Route maps for mechanical sweeping:

c. Zoning maps for cleansing works;

d. Daily working schedule for cleansing works; -

e. Purchasing schedule for egquipment and tools}

f, Role call recofd inclﬁding overtime work;

g. Operation and maintenance records of equipment and vehicles;
h., Working records by work and zone;

i. Record of complaints.
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2.3 Final Disposal”site at Kuala Muda and Pulau Burong
2.3.1 Planning Conditions
(1) Basic Policy

The ba81c principals for the preliminary designs regarding Phase I of the

proJect have been conceived of and are arranged in ‘the follow1ng.

a. An adequate 1andf111 volume exists

b. The desxgn appropriately pertains to the topography, geology and
‘surrounding environmment,

¢. The wastes disposed of at the site are to be harmless and stabilized
qulckly

d, During and after completion of the filling, the area does not became a
pollution outbreak source.

e. During and after completion of the filling, safety from disaster is

| guaranteed.

f. The completed site will be of a configuration harmonious with the
_surrounding environment,

Q. Throughout and after completion of the £illing, the operation and

maintenance expenses will be kept low.
{2) Designed Landfill Volume
- Condiﬁions for ﬁstimation
5. Landfill periods : 1992 - 1996 (Phase I}

N . ' .. 3
ii. Unit weight of waste disposed: 0.8 t/m

{(after compaction)

iii. Cover material 4 30% of the waste volume



b. Designed Landfill Volume

The designed landfill;volumes for the Kuala Muda énd-Pulau-Butong'

disposal sites within Phase I, 1I and III are ;isted below.

Table 2.3-1 Designed Landfill Volume

KMDS _ PBDS

! ' : REMARKS
ITE? ' UNLT Phase I II III I IT III
Disposal Amount t/day 210 264 311 250 312 368 Phase 1
. - : 1992 - 1996
Phase II
1997 — 2001
Phase III
2002 - 2005
Cumulative 1,000 t 345 442 429 409 523 506
Disposal Amount
" Cumulative 1,000 m° 431 552 536 511 653 634 Specigrav.
Disposal Volume : : 0.8
- Cumulative 1,000 @° 129 . 166 161 153 196 190 30% of
Cover abvove
Material volume
Cumulative - 1,000 m° 560 718 697 664 850 B823

Landfill Volume
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{3) Topography'and Geology
The Topography and geology of KMDS and PBDS are summarized as shown below.
a. -Topography

i. KMDS
At this location, there are two sites available for léndfilling.
The inland site is at the northern tip of the Penang State
‘between the Muda River'and'the national road. The 1a§00n site is
_withih'thé iagooﬁ which is located near the mouth of -the Muda

River. Both sites are flat and low lying land.

ii. PBDS . _ _
This site is located in the southern tip of the Penang State. as
a flat marsh at the mouth of the Tengah River.

The present land use is for Byram Forest Reserve.
bh. Geology

i. KMDS
- Inland site
The surface soil is silty sand, however; the basement layer is

made up of marine clay.

- Lagoon site
A natural bund is'ﬁade up of 3 m of sandy soil. Its lower
portion is made up of marine clay partly mixed with loose sand
layer. The laéoon ehclosed by the natural bund is also made up

of marine clay. The marine clay permeability coefficient is

10_6 - 1077 cmssec.
ii. PBDS
- The accumulated marine clay in the site has a permeability
- -7
cogtfficient of 10 b 10 cm/sec.



iii. Characteristic of marine clay _ o :
Labor&torf'teéting on selected soil samples has been performed to
evaluate the engineeriﬁg parameﬁers of the subsoil encountered.
Based on soil testind,'the characteristics of méfiné.clay are
summarized as in Table 2.3-2, and geological profiles.are. shown

in Fig. 2.3-1 and 2.3-2,

Table 2.3-2 Characteristics of Marine Ciay

ITEMS UNLT - KMBS PBDS

Natural Moisture % 60 ~ 80 60 -~ 90
Content
Bulk Density ton/m? 1.5 - 1.6 1.55 ~ 1.7
Specific gravity 2.4 - 2,7 2.4 ~ 2.7
Atterbéfg limit '

- Plastic limit % .25 - 40 20 - 37

- Liguid limit % 47 - %0 40 - 70
Permeability coefficient cm/sec 10-6 _ 10~7 10-6 - 10-7




Raptia in (R) %.q.1.

112 2

. S : 4/1‘
Ay CLAY with some SARD A ————

end dreayed Yegalslion, —— . U ',‘,_;._-E-J—*-
% — : : . ot
— Y e .,’_ ¥4 R 2

- ' N - . .
PR . ¥ claysy SHLT WA th _v——*—J_W
T . G . A - _

-0 s o i soag s:ndM——-ﬁ—-"_#. x "
: I ,‘:—_ﬁ_ﬁ_'__/’ . —
T — ’ 4 * N et e e
n ® ___...__'———'--"‘"—“‘"'x. -

©allky QLAY with traces of

* vand, shell chips and dessyed
:"-‘ . . vegeiatlon,

ot

SQIL PROFILE Sealas Mortrontsd 2 len » 6a

Yectlels @ lewe 2o

'Fig. 2.3-1 KMDS Geological Profile.

SAND



Dapths in (H) buglT.

¢

Ly

LR

rIZ,S{J n

FULAY BURDNG SITE

Y

R : i .
— * : .
L i . = silly CLAY with Leaces af dacaylng x Bl
_Lz ayey SILI;— vegetation,

T
=4
b .

L elsyey Fine SMD with —T——e

_—, ——— v T

—_—— -X

x . . sy CLAY with leﬁses of

X fiee sami and song kel ehips,

0 ﬂaﬁl_v Tlng WD ——omm—— x . u
- wlt sone ahgll ehips, . *x
.s—-—~—-
'# - — F . . ~ . -
PR . —_— . Y e S

N P
TNy Y it

— . .
lenses of {irz 3and,

£ shily CLAY with lenses of .

Fine sand and traces of decaylng

— s

vogelstion,

/ S01L PROFILE

Seale ¢ Horlgontal @ len o £n
Yorlich -2 len =M »

Fig. 2.3-2 PBDS Geological Profile

38—



2.3.,2 Facility Design

(1) Faéility Lay-out

a. Basic Considerations

‘The basic considerations for the facility lay-out are as follows.

i

ii

i

il

i,

Ve

The design is to smooth the execution and transitions in the_work 
from Phase I Ehrough to Phase IIL.

Regarding the surrounding land use conditions, the consideration
is that each facility casts no bad effects on.the local area.._
The on-site roads/or landfill fiow are to be uncomplicated and
harmonious. =

The'administratidn facilities are to he erected near the entrance
ko the disposal site for full sﬁpervision of the waste collection
vehicles. | |

The leachate circulation facilities are to be placed as far away

as possible from residential areas.

b. Facilities to be Constructed

faie

e
.

Main Facilities
- Enclosing structure
- Drainage system

- Access

Environmental Protection Faclilities
- Buffer zone

- Litter control facilities

- Gas removal facilities

- Leachate collectian facilities

- Leachate cycling facilities

- Leachaté outlets

~ Monitoring facilities
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(25
e
e

Building and Accessories

~ Bite office

- Weigh bridge

~ Storage building

- Safety facilities

-~ Fire prevention facilities

- Other
¢. Lay-out.

The lay-out of the major facilities for KMDS and. PBDS are done and

shown in Fig. 2.3-3 .and 2.3-4 respectively.
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{2) Main Facilities
a. Enclosing structures

i Enclosing bund

Since the disposal sites are located on flat landg, enclosing bund will
be constructed earth for the prevention of rain water invation and the.
guarantee of -the designed landfill volume. The enclosing bund is
designed at Sm height. The top of the bund, functioning as the
on-site road and the administrative road, is of a 4 m width and a
gravel pavement. Land sliding and settlement were examined based on
the geologicai data for safety:and typical cross section is_determined

as shown in Fig. 2,3-5,

Final Cover

A e S T
BEstimated Settlement lLevel T

Fig. 2.3-5 Typical Cross Section of Enclosing Bund

,,u43._



ii. Divider
The divider is constructed within the enclosing bund so as to reduce

the leachate quantity generated and achieve efficient landfill

operations.,

The divider is constructed by -imported soil and a typical cross.

section is shown in Fig. 2.3-6. .

Fig. 2.3-6 Typical Cross Section of Divider

—44 -



'b;'Drainage Systems

i. The principal purposes for the systems

Tha principal purposes for the systems are as follows:

~ Surrounding drain

- On-site Drain

-~ Drain for Reclaimed Area:

ii. Design conditions

.

Elimination of rainwater inflow from

cutside of the landfill site.

Elimination of rainwater from the

non-landfill site'partitioned~off by

the_divider within the enclosing bund.

Elimination of rainwater inflow after

the completion of the landfill

operations.

The drainage system is designed in accordance with the "Urban Drainage

Design Standards and Procedures for Peninsular Malaysia®. Designed

discharge by drain system will be calculated by the unit discharge per

ha as Shown in Table 2.3-3.

Table 2.3--3

Designed Discharge

S RETURN - UNIT
'DRAIN SYSTEMS ~ PERIOD  DISCHARGE REMARKS
(year) {m3/sec/ha)
Surrounding N 2 0.064 Rainfall duration is
Drain’ ' / / one hour
: 5 0.078 :
On;site'Drain 0.5 0.167 Rainfall duration is
30 min.
“prain for 0.5 0.150 - ditto -

Reclaimed Area

__.4.5_



iii. Design of drainage systems

1) Surrounding drain _ _
The typical cross section of a surrounding drain is illustrated in

Fig. 2.3-7.

Sido Ditch
5.0 .
et

Dn-site. Road: '; Lo | Final Cover

0.6

Vaste

.". :! . ?

Grotnd Level . ' o -.
s T Q—- . i a 0.5
= = : Estimated Settlement Level ‘

T

Earth drain

Fig. 2.3-7 Typical Cross Section of Surrounding Drain

_2) On-site drain (sﬁrface) _ _ _

Since the ground is.composed of marine ¢lay, an unlined drain area
is installed. '

The drainage from the inside of the enclosing bund to cutside is

discharged by gravity flow as shown in Fig. 2.3-8,

3} Drain for reclaimed area

This drain is established after the completion of the final

covering. Rainwater is discﬁarged_outside of the enclosing bund,

l S;O l

fnfet
N . E::[lc_lp_s__j'ng_ _Bgt_ld - Surx—ipgn’d:iﬁg l}[_ain
fn-site Drain T .
R Y i o
7 S m——— L_...‘—.,.."'_J =

25.00 ]

—_

Fig. 2.3-8 Drain Outlet Profile



¢. Access

i Approach Road

This road will link the disposal site to the public road.

The road will be wide enough for two-way traffic with a carriageway of

6 m width paved by asphalt concrete. Typical cross section is shown
in Fig., 2.3-9,

Fig. 2.3-9 Typical Cross Section of Approach Road

ii, On-site Road
The typical cross section of on-site road is shown in Fig. 2,3-10.

The road width is to be 4 m with gravel paved at a thickness of 30 cm.

AR T
ficava) Pavgzont 0.8 ~
(0-40) t=ddes 5.0

L

Fig, 2.3-10 Typical Cross Section of On-site Road
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iii, Improwvement of the existing pavement

The existing dirt road to the PBDS will be paved with asphalt.

- Pavement width ....... 6 m.

- Pavement structure ... same as the approach road
(3) Environmental Protection Facilities

The facilities are for the prevention of secondary pollution out break

during and after completion of landfill,
a. Buffer zone

The buffer zone is hoped to occupy quite a bit of space. The zone is set

at a 50 w width.
i. KMDS

-~ The buffer zone will be established along the existing road and on
thé'PERDA Housing Development side.

-~ Along the existing road, a forest will be planted and on the PERDA
side the existing forest will be left as is.

ii. PBDS

- Becausé'the site is far located from residential areas, no need was

found for the establishment of a buffér zZone.,
b. Litter Contrel Facilities
There looms the inevitability of litter scattering during the landfilling

- operations before the'covering materials has heen placed. As a means of

prevention, a movable fence to catch flying litter will be installed.



¢. Oas Removal Facilities

As for the out break of gas in landfill sites, gushing and exhaust are
common at the weak poxnts on the boundary surface between landfill sites

and surroundlng structures.

In order to prevent disasters such as fires and odor disseineration by
“unexpected gushing, gas removal facilities by evacuation are to be

installed.

The waste characterlstlcs, stratum thickness and operational condltlons for
the d951gn condltlons of the gas removal facmlltles by evacuation are the

following.

1) waste'type wesiasasessarassssss Mmunicipal waste

2) landfill layer thickness ....es approx. 6.1 m

3) coperational conditions ........ the landflll Slte area is at 9 haat
¥MDS and 13 ha at PBDS, with a divider

occupying 1-2 ha.

Based on the.above conditions, during.lahdfilling'operations the individual
gés evacuation method is followed and after thé completion of landfill, from
‘the point of view of safety and control, the collective the gas evacuation
method is followed by connecting individual vertical shafts with a

horizontal shaft.
An outline of the gas removal facilities is éhown in Fig. 2.3-11.
3 to 4 gas removal facilities will be provided per hectare, Covering

material is the most impbrtant, as it is necessary not to leave waste

exposed over a long term,

._._.49__
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d. Leachate collection facilities

i. Purpose and.design flow

The purpbse of these facilities is

1} to discharge to the retention pond

2) to reduce the leachate head (pressure) in the landfill

3) for_the expansion of the aerobic area in the landfill layer by
their (leachate collection facilities) connection to the'gas

removal facilities

The following is a flowchart on the design of the leachate collection

faciliﬁigs,

landfill site
{divider)

‘decision on area of

calculation of
rainfall amount

calculation of
leachate volume

decision on leachate

collection facilities

dimensions
{drainage slope)

decision on leachate
drain pipe dimensions

{drainage slope)

Fig, 2.3-12 Design Flowchart of Leachate Collection Facilities

ii.. Area of 1andfill site

The study on the area in relation to the divider is described as

follows!

Rainy season (Jul. - Nov.) 1.0 ha

PMDS PBDS

Dry season (Dec. - Jun.) 1.5 ha 2,0 ha

__"SIA_




iii. Calenlation of Leachate Volume
The leachate volume in the month of the largest average rainfall

is calculated as follows.

Site Leachate volumé'(maldayl '
KMDS - 87 '
PBDS 101

iv. Decision on dimension of leachate collection facilities
As collection facilities, gabions are constructed of which the

‘dimensions are shown in Fig. 2.3-13,

1.00

l.. |

1.00

Fig. 2.3-13 Leachate Collection Facility Dimensions
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e.

v.. Leachate Drain Pipe

The leachate drain pipe diameter KMDS and PBDS is selected to be

0.20 m. - The leachate is drained to the leachate collection facility

situated within the site.

Finally it is discharged out into the retention pond through drain

pipe.
e Leachate
l - ""-"‘“‘] Drain Pipe
'Leachat_e' ‘ . Retenti '
COlJ—_eéFiC‘_n, Enclesing Bund . ¥ }-jzn:n ron
. Facilities _ l'
D e mad G O . . :
ﬁﬁrﬁ? i R -
1.0 | o ' \u.._____

Fig. 2.3-14 Leachate Drain Pipe

Leachate r"11L'c:ulalt10n Facilities

The leachate circulation fac111txes are -established in the third level

of sanltary landfill development operations which is the pre-stage of -

the’ fourth level where leachate treatment is established. Wlth the

_leachate circulation system, some purification by waste disposed of

and cover materlals at the disposal site can be achieved. Leachate
control and monitoring system are established, offering valuable data

on the guality and quantity of leachate.

P



i. Design flowchart
The design flowchart for leachate cycling facilities is show in

. Fig. 2.3=15. .

Designed

leachate |

volime . |
Decision of Leachate Estima- Pre-environmental
regulation cycling {f |tion of Impact: Assessment

"li& retention w__pump ‘ leachate (study by

ponds volume( ldesign _ e ‘Malaysian side).

besigned Discharge

leac?ate ~ [fquality

quality standards

|Topographical, geological conditions

Figure 2.3-15 Leachate Circulation Facility Design Flowchart:
ii. Design conditions
1) Designed leachate volume
KMDS _ 87 m3/da?
PBDS 101 m°/day
2} Leachate gquality estimation

BOD T 1,300 mg/R
‘cop ' 1,500 mg/9

—54 —.



Tiii, Legchate circulation facility.desiqn
1) Decision of regﬁlation and retention ponds capacity, Both
‘regulation and retention ponds are to hold leachate
'temporarily.' Because the volume fluctuates,:depending on
'1 rainfall, each pond is to be big eiough to hold iO.days' volume
~of the largest monthly rainfall., The capacity of hoth pon&s is

'-'shown below.

KMDS "PBDS

I'TEM RETENTION REGULATION RETENTION REGULATION
_ POND POND POND POND
Necessary capacity (m?) 870 870 1,010 1,010
Water depth (m) 1.0 1.0 1,0 1.0
" Pond area (m?) © 870 870 1,010 1,010

‘ éj'téachatg circulation pump
Since the leachate volume is about the same at the KMDS and the
Pﬁbs, that of the PBDS will be used to represent both, The
immersed pﬁmp has a mouth diameter of 50 mm and an output power of

57.5 kW.

iv. Effluent leachate quality estimation
Dilution and purification rate of leachate in terms of BOD and COD are
as follows:
BOD 40%
CoD - 20%
The'estiﬁated final leachate Quality will be as follows:
BOD 800 mg/%
COD 1,200 mg/l

As for heavy metals within leachate, £rom the observation data during
1andfi11in§ operations at muniéipal dispOSal sites in Japan, Hg and Cd
were'hafdly found. The reasdn is that waste disposed of was munidipal
but_ﬁot industria1 one and also, soil ébsofptipn occurred by covering
.operatiﬁns; waever, Fe and Mn, in ahaérobic'conditions where
Jeaching was known, were found, ~However, within this design, heavy

metal treatment is not considered necessary,
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f. Leachate effluent facilities

It is suggested by Pre-EIA that a leachate effluent outlet from a
retention pond shoul dbe set up in the sea (LWL should be deeper than
50 em.) out of the iaqoon and mangrove forest so as not to have effect on

fauna which lives in the lagoon and forest,

i. Design conditions
- Designed effluent volume ; KMDS 870 ma, EBDS 1,010 m3

- Effluence time discharge every 5 days, in operation

~

10 hrs. a day.

LYY

- Velocity in Pipe approx. 1 m/sec

{to avoid sedimentation)

PipeLine

e
[N
.

An outline of the pipeline is shown in Fig. 2.3-17.

- Pipe type . "3 Steel pipe
_ Diameter ;0.10m _
- Length ; KMDS - 1,000 m

PBDS 2,000 m

e

— Installation : 1 m under the seabed
= : Sea Bed
SZY TSI
1.00

p=010 . \ A
£=0,0035

Fig. 2.3-17 Pipe Installation Profile



iii. Effluent outlet
In order to be not clogged by inflowing sand, the'outlet is designed
to be placed above sea level, The effluence cutlet structure is shown

in Fig. 2.3-18.

Profile of Effluent Dutlst Cross-Soctlon of Effluent Dutlsat

2,54 'ivy High Tide m 1.64 A4 Bigh Tide

e b e et W Low Tide _ - » k8 Y. Lov Tide

W————%——awﬁmﬂéﬂ TR 4 b RIS

Leachate Drain Pipe

- Tinber Piles

Fig. 2.3-18 Detail of Efflueant Outlet
iv. Leachate circulation pump
The design calls for an immersed pump with a mouth diameter of 40 mm
and output power of 52.2 kW for the KMDS and 57.5 kW for the PBDS.

g. Monitoring Facilities

The monitoring facilities are to be monitoring wells constructed at both

disposal sites in order to monitor groundwater guality.

__'(58_



(4) Buildiﬁg and Accessories
a. Site office

This will be established for the administration of the site such as the
weighing of waste and the momitoring of hygenic conditions for the

employees. The floor areas of each oifice are about 100 mz.
b. Weighbridge

Incoming waste must be weiﬁhéd'for proper operation within the disposal
: site;_ One weighbridge is to be constructed at each of the sites. The
weighbridge éénsists of a load;ceii type scale, a 4-point sﬁpport system,
a aigital_counter (separaﬁed fro the main bbdy) and_an unde rground

system, and has a weighing capacity of up to 30 tons,
¢, Fire prevention'facilities

A fire extinguisher and reserve water pond are to be assured for the site

office and other facilities to the prevention of fire.
d. Storage building

A storage building is to be constructed at each disposal site for repair

of landfill and other equipment.
e. Others

In order tb prevent anyone from illegally entering the sites, a gate and
fence are to be coﬂstructed, Flashlights will also be provided for the

guard.

A parking lot will be constructed for visitors and the staff. In order
to keep’public recad clean by ceollection vehicles, ‘a car wash will be

provided as shown in Fig, 2.3-19,
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Fig. 2.3-19 Car Wash



2.3.3 Operation and Maintenance Plan
(1) Landfill Plan
a. Basic Policy

The following basic policy is sustained for the preparation of the

landfill plan.

i. Solid wastes are spread and compacted sufficiently.

The scattering of solid wastes is minimized.

[
R
. -

e
[
[ e
.

‘The diffusion of offensive ordor is minimized.

iv. Stabilization of wastes as early as possible is arranged.
b. Landfill structure

Regarding landfill structure, the semi-aerobic landfill method is

selected.
c. Landfill method

In order to prevent the surrounding environment, the cell method should

be applied.
d. Cover materials

The covering material is to be placed in thé manner shown in Fig. 2.3-20

and the thickness of each cover is as follows:
- Daily cover material "1 20 em thick

- - Intermediate cover material: 30 cm thick

- Final cover material :+ 60 cm thick



Final covery

Intermediate cover

Daily cover

Fig. 2.3-20 Covering by Cell Method

Accordingly, the cover material will be placed in a 30% ratio to the

disposal volume waste.

The following cover materials are required because of their appropriate'

qualities.

-~ Daily cover material: sandy soil for good ventilation
~ Intermediate and final :
cover material 1+ clayey silt of a sﬁal; permeability .
coefficient, and for good vegetation in Einal

cover,
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e, Landfill_eqﬁiphent plan

i. Content of the work

The content of the work for the landfill equipment is summarized as

follows.

WASTE HANDLING COVER MATERIAL : OTHE.R

HANDLING
'pgshing (moving) " excavation levelling (site access
road & unloading site
crushing loading, hauling, site maintenance
’ : spreading and
levelling.
compaction compaction

ii. Equipment selection
The fbllowing:eqﬁipmént is selected for efficient landfill operations

and maintenance.

1) Bulldozer

For leveling and compaction of waste and covering material, a
bulldozer ekcellé in ieveling and compaction of waste and covering
ﬁateriallana'haé various other uses. A bulldozer £or swamp use and of

a 21-ton class weight is to be selected.

2) Back hoe (Hydraulic excavator)
For drain exCaﬁation, a back hoe is inferior in loading capacity to a
cfawler~loader, but is excellent in excavation, in which a bulldozer

is inferior.

__‘63__



iii. Selection of number of equipment

1) Bulldozer (2l-ton class)

‘According to the 1995 daily landfill estimations, 2 bulldozers will

be necesséry for each disposal site.

2) Back hoe (Hydfaulic excavator)

Principally for drain excavation, one will be necessary.

f. Landfilling operations

The landfilling operations are outlined in the following.

The waste is dumped at places directed to the driver by the

staff,

The dumped waste 1s spread and crushed by a bulldozer formlnq
thin layer with 1:3 slope for suff1c1ent compactlon.

After the completion of the compactlon operatlons, the coverlng
operations will be performed on a dally basis by the cell method.
Intermedlate cover material will be laid on the flrst layer of
landfill when 1t has extended as far as the dxv1der.

A second layer of landfill w111 be laid on the 1ntermed1ate
cover materlal extend;ng to the divider.

Final cover material will bhe laid on top of the second 1ayer of
landfill.

A divider, gas removal fécilities and.leachéte femeai
facilities will be constructed in the adjacent area for the

follow1ng landfllllng operatlons.

— 64 —



g. Landfill plan
This is summarized in the_foilowing.

i. Divider .

The ﬂividerfshbqld be ‘constructed on a small scale during the rainy
season (July: - Nov.) ‘and on a large scale during the dry season {Dec.
- Juhe)Ffdllowing the increase and decrease of leachate., The divider
should -always be constructed directly adjacent to the soon-to-be

complieted landfill area.

ii. Construction work

Private contractors will perform the construction of the following.

- divider

i

leachate'colledtiqn'facilities
"~ gas removal facilities
- on-site road

_~ @itch

iii, Configuration of completed landfill area
To insure the immediate discharge of rainwater on the completed area,

the following work will be completed by the MPSP.

- leveling :
- temporary drain construction
* main ....... concrete lined

* branch ..... unlined
iv. Procurement of cover material

The cover material will be procured by a bidding process involving

selected suppliers.

— B —



{2} Facility Maintenance
a. On-site maintenance

i. On-site and approach roads

The on-site road is to be repaved with gravel and COmpacted and the

approach road, with asphalt, to avoid any problems for ‘vehicles.,

ii, Fire preventién measures

Fire'fighting sand (dovering materials will be appiied for this.
'Znurpose) and a water sprlnkler truck w1th fxre—flghtlng pump will be
-used to cope with any unexpected fire' in the dlsposal site.

Furthermore, ‘daily covering operatlons will be carried out

concurrently so as to prevent fire from occurring._

iii. Sanltatlon control

The most effectlve ‘sanitation control is to carry out daily, coverlng-
operatlons by the cell method and it is 1mportant to- prohlblt Solld
wastes from be;ng exposed and standing water £rom be;ng produced.

Only when absolutely neaded should 1nsect1c1des be used and only very

sparsely,

iv. Waste scattering prevention
A fence will prevent waste from scatterlng outside the site, in

addition, scattered waste within the site will be constantly checked

and collected.

v, On-site maintenance (eguipment)

The following is necessary equipment for effective on-site maintenance.

- disaster prevention ...... water sprinkler truck

- on-site patrol ........... inspection vehicle .
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b, Main fécility maintenance

The main facilitieés must be maintained in top condition as one breakdown

could affect all, resulting in mass damage.

i. The bund must be éhecked for any breaks or holes,
ii. The drainage system should be constantly checked and cleaned out
‘:aé_it can be stopped up by sand, leaves, weeds and other objects.
iii. The leachate volume should be checked daily. In case of sudden
increase ox decreasé,=the-1eachéte collection facilitiés could
becoms stopped up and capse'leachate to discharée outside the
1andfi11 site. " Also,; the existence of springwater in the.

landfill site should be investigated.
¢, Egquipment maintenance

In order to perform proper maintenance for effective operations, if
problems are discovered during periodic investigation, they should be
‘analyzed and equipment should be repaired by only skilled mechanics.

Necessary spare parts should be kept in stock.
a. Hygiene arid safety control

i. Hygiene control

Periodic health ‘check-up are performed and medicine is given for any
p0351b1e accident.. In addition, the staff will possess full knowledge
of hospital 1ocation and access to ge in case of any emergency.

ii. Safety control

In order to pfevent fire caused by carelessly thrown cigarettes, a
‘measure such as a no-smoking rule should be put into effect the

landfill site. The staff will be well educated on disaster prevention.
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(3) Envirohmental'Monitoring

In the process of carrying out landfill work, the staff should prepare a
monltorlng {or superv1s;on) plan, which includes water guality 1nspect10n
and control of solid waste- scatterlng, 1n order Lo conserve the

environmental conditions of the final dlsposal site,:

a. Water quality monltorlng
The following monitoring methods shall be effected for ample control.

i monltorlng of groundwater by the monitoring well,
ii, monltorlng ‘of surrounding draln surface water
iii. monltorlng of retention and regulatlon pond leachate-

iv. monltorlng of leachate at the effluent pump and at the effluent

cutlet.
b, Waste monitoring

i. Moﬁitdring of’direct1y hau1éd waste by thé-géﬁefétars themselves,
in particular, checkihg.gf.uﬁacceptable-industrial waste by
referring to the scheduléd_Waste:inventory list from the -DOE.

'.survey on industrial toxic waste,
ii. Monitoring of scattered waste outside the site,

iii. Monitoring of illegal dumﬁing.
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2.3.4 Ultimate Use
{1) Basic Conditions on Ultimate Use

Here are'the folldwing basic considerations concerning ultimate use of the
completed landfill siteS}

- pfbblems related to séﬁtlement

- problems related to gas generétion

- maintenance of completed landfill site
{(2) Ultimate'Use Plan

Due.tp séttling and gas problems, construction of buildings on completed
‘1andfill site is.not récqmmended’for-at least up.to a'cértéin amount of
years (over 15 years) Thus, the follbwinq ultimate uses ére recommended.

i. For the KMDS, a park for the surrounding inbabitants is ‘recommended.
ii. For the PEDS, farmland use 13 recommended by alternatlnq the
'completed landfill on the former site. of Byram Forest Reserve w1th

the farmland in Pulau Burong.

The reasons are:
i. for the KMDS

A park is;

a gréat'conttibution-tq the surrounding residents,

- in harhony with the existing 1éndscape.

§

compatlble with the surroundlng land use,

one of the lest expensmve methods of land use.

ii. for the PBDS
This ist _
- the prc#ision of the alte:hative farmland
- compatible with the.presént iand use
- the lqwést'cost method _
~ - and because this area is férly separated from establishments of

any kind,
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3. Cost Estimate

The investment'and-operatﬁoh"costs were estimated on‘the basis of 1987
prices by adding the cost of each facility and equipment. The unit prices

used in the cost estimation were obtained from following sources:

a, construction cost : Kerajaaﬁ Malaysia (JKR)

b. equipment/machinery cost : relevant studies
3.1 Investment Cost
(1) Collection and Haulage
Investment cost for collectlon and haulage covers the purch351ng of the
collectlon vehicles required for the Council® 5 servzce in 1995, and amounts
to M$5 3 million as shown in Table 3. 1 1. As the vehlcles have a life
expectancy of 7 years, there will be no replacement demand prior to 1995,

Tabie'3.1—1'1nv93tmént Cost for Colléctidn Imprbvehent

(M$1,000. in 1987 price)

VEHICLE TYPE  NO. INVESTMENT COST
Compactor - 34 - 5,100
Tipper 3 240
Total 37 . 5,380




' (2) Cleansing

Investment cost for cleansing improvements covers the purchasing of
mechanical sweepers, trucks and grass cutting machines, and amounts to MB1.4
million as shown in Table 3.1-2. The replacement demand is not taken into

account for the investment cost.

Table 3.1-2 Investment Cost for Cleansing

(M$1,000 in 1987 price)

ITEM NO.  INVESTMENT COSY
- Truck oo 6 480
Mechanical Sweeper 3 750
Grass Cutting Machine a5 190
Total 1,420

{(3) Dbisposal

Invesetment cost for disposal sites consists of the construction cost and
equipment purchasing cost and is amounts to M$7.0 million as shown in Table

3.1-3.

Table 3.1-3 1Investment Cost for Disposal Sites

(M$1,000 in 1987 price)

ITEM : : KMDS PBDS TOTAL

Cénstruction'

- Site Preparation 240 300 - 540
.~ Main Construction Work 1,391 1,655 3,046
~ Pollution Contrel Facility 305 285 590
-~ Auxiliary Work 270 270 540
Sub-Total _ 2,206 2,510 4,716
Equipment Pu?chasinq 1,137 1,137 2,274
Total . _ 3,343 3,647 6,990




(4) Total Investment Cost

Total investment cost amounts to M$14.7 million including engineering fee,

_physical contingency and price contingency-as shown in Table 3.1-4. "

Table 3.1«4 Total Investment Cost

(M$1,000 in 1087 price)

.ITEMS : _ INVESTMENT COST REMARKS

collection 5,340

CieanSinq - 1,420

hispo?al . ) _ ‘

~ Construction Cost ' 4,716

-~ Equipment Purchasing Cost 2,274

Sub-Total & ' 113,750

Engineering Fee 236 4,716 % 0.05

Physical Contingency : 472 4,716 x 0.1.

Price Contingency . 217 (13,7504236+472)
x 0.D15

Sub-Total - 925

Total 14,675
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3.2 Operétion Cost

Operation cost consists of the depreciation cost and the operation/
maintenance cost which includes costs for fuel, personnel, contracting and

management costs, ete,

The-depreciatibn cost‘waS'caiculated by dividing the fadility and eguipment
bj_théir lives, taking the residual value into consideration while the
méihtenancé cost was caleulated by multiplying the constructidn/procurement
cost by specific rates. -The fuel cost was calculated on the basis of a

standard unit of consumption,
{1) Collection and Haulage

The annual operation cost of célléction and haulage will be M$3.3 million in

1895 as shown in Téble 3.2-1,

Table 3. 2-1 Annual Operation Cost of
Collection and Haulage (1995)

{M$1,000 in 1987 price)

“ITEMS . ANNUAL OPERATION COST
Dépreciation 620
Malntenance 587

bersonnel o 1,581
Fuel and Others : 542
- Total ' _ 3,339

(2) Cieansinq‘

The annual operation cost of read sweeping and drain cleansing will bhe M$3.2

million in 1995 as shown in Table 3.2-2.



Table 3.2-2 Annual Operation Cost of Cleansing (1995)
(M$1,000 in 1987 price)

ITEMS 'ANNUAL OPERATION COST

Depreciation 190
Personnel 2,769
Maintenance, Fuel 277
and Others

Total . 3,236

(3) Disposal Sites

The annual operation cost of the dlsposal 51te5 is estlmated to bhe M$2 2

million in 1995 as shown in Table 3.2-3.

Table 3.2-3 Amnual Operation Cost of Disposal Sites {1995)

($1,000 in 1987 price)

o “ITEM "KMDS PBDS . TOTAL
Depreciation _ _.
_ Disposal Site Facilities 372 423 795
- Equipment 146 146 292
‘Maintenance : 124 129 253
Personnel 104 105 209
Fuel, etc. . 203 354 . 647

Total 1,039 1,157 ° 2,196

(4) Contracting to Private Sector

Private contractors are used for both collection and cleansing work in
MPSP. The cost of contractors is estimated to be 10% lower than that of

work managed by the Council. The estimated cost is M$5.5 million in 1995,
S01id Waste Collection : M$3,868,000

Cleansing - : M$1,594,000
Total _ ' : M$5,462,000



{5) Administration Cost .

The administration cost is expected to reach M$L.0 million in 1995,

{6) Total-Operation Cost

The total operation cost in 1995 35 shown in Table 3.2-4 based on the above

estimation.
‘Table 3.2-4 Total Operation Cost in 1905
(M§1,000 in 1987 price)
ITEM . DEPRECIATION MAINTENANCE FUEL, ETC. PERSONNEL  TOTAL j
Collection 629 587 542 1,581 3,339
Cleansing 190 = 277 2,769 '3,236
Disposal 1,087 253 647 209 2,196
Contractors . - - 5,462 - - 5,462
Administration - - 962 062
Total _ . 1,906 840 6,928

5,521 15,195




4, Organization, Privatization and Fee Collection

4.1 Proposed Scheme for USD Responsible for SHM

{1) Organizational Scheme

An organization scheme as shown in Fig. 4,1-1 is proposed for the new Urban

Service Department of MPSP.

The organizational scheme of the USD proposed

below is the one that can be the implemented immediately by deploying the

existing c¢leansing personnel.

'Difector]

RESEARCH &

DEVELOPMENT UNIT

Cleansing Superihtendent

CLEANSING
SERVICES
SECTION

(PHI)

CONTRACT
MONITORING
SECTION

{Sr.

PHI}

DISPOSAL
SECTION (PHI)}

"{Sr.

CAMPAIGN &
ENFORCEMENT
SECTION

PHI)

SECTION
(PHI)

ANTI-MOSQUITO

ADMINISTRATION
SECTION
(Chief Clerk)

Fig. 4.1-1 Proposed Organization of the USD for MPSP

Hotes:

1} Position shown below the names of sections indicate the heads of these

sections proposed, Actual appointment, however should'be made based

upon the merits of individual persons,

2) The responsibility of Cleansing Services Section will include

collection/haulage and street/drain cleansing.



(2) Manpoﬁer Scheme

Personnel requirements projected for 1995, according to section and position,

are shown in the Table 4.1-1.

In total 869 persons will be required which is

about B0% of the present Manpower size,

Table 4.1-1 Proposed Number of Personnel According to

Section and Position (1995)

OVER-
_ SEER
_ PHI TECH & DRIVER -
WaME OF SECTIOR & & Jr. & MANDOR LABORER TOTAL
ENG Jr. TECH OPE
CLE &
CLE
1. Cleansing Services 4% 24 43 39 624 734
2, Contract Monitoring 1 - 5 - - - 6
3. Campaign'&iEnforéement 1 - 4 - - - 5
4. Disposal 2 2 4 & - & 20
5, Research and Development 1 - - - - - 1
6. Anti-Mosquito 1 - 4 - 6 70 81
7. Administration - 1 - - - 21 22
Total 10 3 41 49 45 721 869

* A direétor is included in this category.

Abbreviations:
PHI : Public health inspector
ENG : Engineer

TECH :+ Technician
Jr, CLE: Junior Clerk
OPE : Operator

MPSP will have many redundant laborers in the future when it fully introduces

3 times/week collection and once-a-week cleansing system in residential area.

Those redundant laborers need to be deployed for other kinds of services such

as landscaping work, which is important in view of creating more heautiful

¢ity.



(3) Organizational Scheme for the Cleansing Services Section

The organizational scheme as shown in Fig. 4.1-2 is proposed for the.t;eansinq

services section of the USD.

It is proposed that both PHIs and Dverseers would act as middle maﬁagément who
would generate more managerial and planning inputs rather than occupying
themselves with daily routine,

Collection ww—— , . .
U® Creus
{3 overseers)

- North District

" (PHI & Overseer) . .
: Cleansing
Cleansing . - Teams
(5 overseers) Mechanical
“Sweeping
- Cdliection : .CreQS
{3 overseers®)
Section: | Central District.
Manager {PHI & Overseer) . :
Cleansing : Cleansing
(5 overseers) Teams
Collection : Crows
{2 overseers¥)
L South District
{PHI & OQverseer) : .
Cleansing —————— Cleansing
(3 overseers) = Teams

Note 1: North District managers (PHI) will assume the

_responsibility of the Section Manager. -

2: One of the overseers marked with_"*“ will be

responsible for the vehicle control,

Fig. 4.1-2 Organization Scheme for Cleansing Services Section in MPSP



{4) Disposal Section

The organization of disposal section is proposed as shown in Fig. 4.1-3.

Disposal Section
Manager (PHI)

KMDS Site Manager - [PBDS Site Manager
(PHI) (PHI) .

- I - . _ . | I
. [- i [ n—';'—"l'—.———-——“""-~~ ——————— . J ‘[ )
| Jgr. Clerk | [Overseer]![Technician [ﬁgchnician toverseer| [ Jr. Clerk J
[< )

Accountant) 4 (civid) {Mechanical)}’ {Accountant

L.—.....1 _____________________ pat]

{3 operators] [3 operators|

jé-Lébdreré] {Guard] IE:Laborersl ]Guard]

. Note: 1. One of the site managers will assume the responsibility of the
Disposal Section Manager.

2. Two technicians will look after both sites though each
technician has a principal site where he stations.

Fig., 4.1-3 Organization Scheme for Disposal Section



4.2 Privatization
(1) Rate of Privatiszation

It is prOPOSed that MPSP will expand its pzlvatlzatlon in view of the
1ncrea31ng demand for waste collection and clean51ng services, whlch would

arise from the increasing waste amount and. nece551ty for expandlng the service

coverage.

It is proposed that MPSP in 1995, will privatize 50% of domestic waste
collection and 100% of the lané'émount waste collection. services, which would
lead to an overall privatization rate of 56% in terms of waste collection

amount.,
Similarly, it is proposed that MPSP will increase the privatization of
‘street/drain cleansing toiso% approximately in 1995 in terms of served

population. Like the present system, a contractor should be résponsibie for

both waste collection and street/drain cleansing services in its contract area.
{2) Contract Area

It is proposed that the contract area be urban area, while MPSP itself will

provide services mainly in rural area.



4.3 Fee Collection

(1) Fee Collection System

It is proposed that MPSP introduce Ewo kinds of fees: commercial waste

- collection fees and tipping fees to be charged on waste directly brought into

the Cotncil's'dispbsal site by private firms.

It is also proposed that MPSP increase revenue from those fees By increasing

both fee rates and number of the fee payers.

As a means of collecting the commercial waste collection fées, it is advisable

that such fees be included in water bills, as practiced by MPPP.

" As a means of dollectihg the disposal tipping fees, a pre-paid ticket system

'may be:adviséblé.
(2) Measures to Strengthen Fee Collection System

The following measures are proposed for strengthening the fee collection

system.
1) Revision of regulations related to the fees.

2) Introduction of 1i6ehsinq system for users of the Council's disposal site

3) Introduction ¢f severer penalties on illegal dumping.
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5. Project Evaluation

5.1 Technical Evaluation

(1) Improvement of Collection and Cleahsihg Works:

From technical view point.there is no problem in the introduction of

3-timés/week collection system, plastic bag usage for discharge and

once-a-week cleansing system,

It is considered that the introduction of those systems would be feasible in

all residentiai area of MPSP by 1995 as proposed.

The MPPP's pilot project in Bayan Baru shows that these systems have

following benefits:

a,

Operatibn effidiencf will be gréétly improved, and enviiohméﬁhal_.
conditions in the area will not deteriorate throﬁéh'reéideﬁtsf
cooperation. . . h
Collection and cieansinq gones are divided into smallex zoﬁes under
the reduced frequency service system. The services aré'pfo§ided in a
smaller zone in each day.  This has made it easy to control the daily
operation., - . It has been als@ found that the work cpntrol}is eaéie:
under the group working system introduced in the pilot_proiect aréa.
The usage of plastic bags greatly.contributes'to_the-ipéfgase_of

collection efficiency and to the upgrading of sanitary conditioms.

Health Department of_MPSP will have some'redundant laborers thrbughzthe

expansion of area where these systems will be appiied'in the near future.

Therefore, it is necessary to deploy these laborers to other public services.



(2) Introduction of compactor vehicle

It.iS‘proposed:that'compactor vehicles with 10 cu.m body be used for
domestic wasté collection also in future instead of tipper vehicles. It
will not cause any problem to.MPSP in terms of operation and maintenance

baecause MPSP has been using the vehicles of this type'and size already.
Howevery, it is'necessary to -establish a strong preventive maintenance system.

{(3) Cosntruction of level 3 sanitary disposal sites in Kuala Muda and

Pulau Burong
From technical view point, level 3 sanitary disposal site which has daily
s0il cover and leachate circulation system to improve leachate quallty does
not have any difficulty in construction and operation,
5.2 Preliminary Environmental Impact Assessment
5.2.1 Introduction
As part of the solid waste disposal master plan for Seberang Perai, two
sitées were identified for the development of sanitary landfill that would
receive the solid waste of MPSP area from 1992 to 2005,
.Two sites were selected from a list of 9 potential sites based on a set of

eriteria that included enviroumental, economic, administrative and politiecal

considerations.



The Kuala Mﬁda site is located near the fishing viliagefnf'xampung Kuala
Muda. This site, in fact, consists of two sub-sites, one for each phase of
the proposed development. The first sub-site is:locéted_onfwaé;giénd with
very little natural vegetation. The second sub~site is a lagoon which is

protected by a natural sand bund formed by the action of the wavés.‘

The Pulau Burong site is situated in the Byram Forest Reserve adjoining
Pulau Burong. The forest reserve is preséntly planted with éxotic:fast

growing trees.

The sanitary landfill will be constructed in three phases. Because of
financial considerations, the level of landfill development and operation

will be designed at level 3 in the first and second phaSes;

The level of landfill develdpmént and operation proposed for the third phase
will be at level 4, where the leachate from the sanitary landfill will bhe

treated before discharge.

A prellmlnary Environmental Impact Assesament for the proposed solld waste
dlsposal sites in accordance with the Env1ronmental Quallty Order 1987 was
conducted by the Unaver31ty Sains Malaysia, and 1mpacts on - air. quallty,

water quallty and noise were evaluated by the JICA Study Team,
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5.2.2“Existing Envirbhment
(1)'Physico«chemical Environment

Bgth sites are located near the sea and awéy from any water catchment arsa,
The coastal waters at these two sites are relatively clean, but with high

sediment loads. .

Both areas are ré;atively gquiet, with little noise generated by human.

activities as the popiilation densities are lows
Thé air guality in the areas is within environmentally aCcéptable 1imits.-
(2) Bioipgiéal'Envirgnment'

'a.-Kuala.Muda~

The first site at Kuala Muda consists of scrubland, with very little
natural vegetation. The second site is the newly accretted mudflats with

some colonization of the pioneer mangrove species, Avicennia (api-api).

There are a large number of bird species, about 103 species, because of
the'diveréity of habitats that includes the estuary, coastal mudflats and
scrubland. The bird fauna includes a number of rare species besides some

migratory birds.

There is a certain amount of fishing activity and the collection of
gravid females of prawns and fish. There are a number of agquaculture
schemes for cage culture for fish as well as pdnd culture near the '

proposed sites.
b. Pulau Burong

The natural vegetation of Pulau Buroﬁg is mangrové, but this has been
cleared recently except for the narrow coastal strip, ‘The land has been

cleared for agriculture, mainly the planting of vegetables.

~



There are also a large number of bird species (over 63) and two troops of

monkeys, the long-tailed macaque .

The major SeéQbased activity is cockle culture in the adjolining mudflats

and about 265 ha are used for cockle culture.
(3) Socio-economic Environment
a. Kuala Muda

The population of the Kuala Muda area is estimated to be about 2,500 in
1985. The population is predominantly Maléy. The main occupaﬁions are
agriculture and fishing, and Kampﬁng Kuala Muda is a major fish landing
site, beinq the fourth largest in'thé State. There are é number_offcage_.
culture acéivities:in'the estuary and the beginning of pond culture élohg
the river.banks in Ehe.mangro§e areas., The mean income of the villagers
is estimated at M$500 ﬁer month with a mean pér'dé?ita income of M$94 pér
month. The surrounding land use is mixed égficultura wifﬁirice and a

considerable amount of idle land around the Kuala Muda area.
b. Pulau Burong
There is no resident population in Puiad Burong. The surrounding land

use is mainly oil palm plantations, with the beginnings of vegetable

farming in Pulau Burong itself,



5.2.3 Environmental Impacts
{1) Construction Phase
‘a. Noise

In some cases the noise level may be higher than the WHO's standard of
55 dB(A), but no adverse effect in daily 1life is expected, because the
construction period is not too long at the séme place and construction

works shift.
b. Dust

In Kuala Muda, the predominant wind blows from the proposed site to the
central district of Kuala Muda, but is not expected to have adverse
impact to the residential area, because a five-meter high bund will be

constructed with a 50 m wide green belt.
¢, Traffic Volume

Increase of traffic volume in relation to the construction will not be

expectead.
(2) Operational Phase
a. Leachate

When the effluenﬁ is discharged at 800 ppm BOD, the effluent is diluted
t6 less than 3 ppm in the outer sea area of 30 m radius centering around
.thé-discharge point. This.low level is because of the extremely low
volume of the effluent (for KMDS, 87 mslday in rainy season and

42 msfday-in dry season, for PBDS, 101 malday in rainy and 52

mafday in dry season}.

When the éffluenﬁ ié diécharqed at 1,200 ppm COD, then it is ailuted to

1esé.than 5 ppm in the outer area of 30 m radius.
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These 1aveis are below the Class II (3 ppm) for BOD and Class I (10 ppm)
for COD set by the Proposed Interim National Water Quality Standards for

Malaysia.

Thefefore, almost no adverse effect on aguatic flora and fauna is

expected in the sea along Kuala Muda and Pulau Burong.

b. Noise

Of the Sanitary landfill equipmenps,‘thé ﬁajor noise sources are
bulldozers, However, more'than‘lotdBfi) noiée:is expected to be
attenuated because of a five-meter high bund around the disposal area,
and areas around the site would not bé'exposed_to the same noise level
for a long term becausé the landfill area will shift after three or four

months only.

In comparison with the existing average noise level of 72.1 aB(A) from
7:00 AM to 7:00 PM, which was measured at 106'p1aCes-in'Penang State in
1986, noise level from waste transﬁortation vehicles is low.

¢. Dust and Qdor -

The generation of dust can be contfolled with the proposed plan in which

water sprinkler truck will stand ready for water sprinkling whenever

necessary.

The proﬁosed sanitary landfill in which'sqil covering will be conducted

everyday can minimize the generation of odor.
d. Air Pollution
Though the most serious pollutant derived from vehicle exhaust gas in -

Penang is carbon monoxide (CO), estimated concentrations.of CO are very

low.



(3) Plant and Animal Communities
a, Kuala Muda

. The Kuala Muda site dlffere from the two other sites, in which there is

no removal of vegetatlon involved.

A number of agquaculture ponds have been dug near the river bunds and the
.point of water intake'for the ponds is quite close to the proposed

disposal site.

Although there are other fisheries activities, these are not likely to be
'seriously affected. By Qischarging the leachate directly into the sea
and not into the river, the impact would not be significant.

b. Pulau Burong

There would be a remaining mangrove fringe for shore protection, which

would be separated by a canal and a bund from the proposed sites.
The main biological effect would be the loss of habitats for the birds
and mammals. As a mitigation measure to provide habitats for the birds.

the mangrove fringe should be retained.

Though there is a lot of cockle farming in the mudflats, these would not

be affect?d mﬁch by the 1gachate.
(1) Humaﬁ SeFtlements
a. Kuala Muda
There is the problem of real estate vélues_for the hoﬁsinq units situated

in the proposed PERDA housing scheme. People intendiﬁg to buy houses

will not purchase one next to a waste disposal site.

,mgl—k



The human settlements along the road are expected to be ‘affected by
hauiage'vehicles, because the number of trucks moving are very much and .

most of the roads are very narrow.

b. Pulau Burong
There are very few problems associated with human communities and

activities in this site.. The main problem is the trucking of waste

through the narrow roads.
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%.2.4 Mitigating and Abatement Measures

To-fe&uce the impact ‘of the removal of mangrove vegetation at Pulau Burong,
"the coastal strip of mangrove should be maintained for providing nabitats

for the birds and animal life as well as for shore protection.

To  reduce the impact of the leachate on the surrounding coastal areas, no
discharge shoa1d be made on land or into the waterways. The leachate shounld
be pumped some distance to the sea where dilution can take place to within

acceptable levels.

There should be regular monitoring on the areas surrounding the discharge

points as well as seepage into the ground water around the disposal sites.
To'rédﬂb&'the=noisellevels during the operation of the sites, there should
be an earth bund to attenuate the noise levels as well as a buffer zone

between the sites and residences.

To minimise the odour problems, the sanitary landfill must be properly

maintained,

There should also be green belt of trees and other plants between the

disposal sites and public areas for aesthetic reasons.
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5.2.5 Residual Impacts

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

nevertheless remain.

In order to examine 1mpacts on surrounding environment by landflll

operation, monltorlng systems should be lntroduced

it would also be crucial to educate vehicle drivers to be careful élong.
ryral roads. Coﬁrteous behaviour in these areas can go a long way to
mitigate against prejudice by the local residents on such offensive

activities,

Another importént feature of the overall effort is to ensure that damaged
rural roads are 1mmedlately repaired so as to ant1c1pate criticisms against

the local authoratles.

As regards Kuala Muda. reroutlng of ‘the trucks from the proposed Penaga road

to the Permatang Sintok road may be necessary.

o4



.3 Social Evaluation

(1) Collection and Cleansing Improvement in Residential Area

~ As for the introduction of 3 times/week collection system combined with
-plastlc hag and once a week clean51ng system, it is 1ndlspensable to obtain
the resident's cooperation due to the reduction of the service frequenpy.
It is reasonably expected that those new systems may be socially acceptable
in MPSP ‘area in view of the successful implementation of the pilot project
‘in Bayan Baru. '

{2} Introduction of Compactor

The:introduction-of compactors will coéntribute to the reduction in workload

and the improvement of sanitary conditions of workers.

(3) Level 3 Landfill Operation

An agreement is made between the parties concerned reqgarding the use of
Kuala Mida and Pulau Burong areas as the sites for waste disposal. The
'Staée Government has started the control over the development of the arcas

surrounding these sites,

furthermore, the existing dump site in gquestion will possibly beé closed

upon - the commencement of landfill operation at KMDS and PRBDS.



5.4 Bconomic and Financial Evaluation
5.4.1 Evaluation Framework
(1) Basic Policies

In view of the non-producktive nature of solid waste management, the

following basic policies were édbpted to evaluate the. Project.

a. While the Project was evaluated from both economic and financial
aspects, priority was given to the financial evaluation based on the

financial strength of MPSP.

b. A minimum cost method was employed to compare and examine the project

elemenks.

¢. In the economic evaluation, indices relating to the environment,
hygiene and landscape. etc. were gualitatively analyzed, and economic
benefits were caléulated in régard:to collection and cleansing

improvement.
(2) Economic BEvaluation

Although economic evaluation is essential to detefmine the feasibility of.a
project, it is difficult to calculate the benéfits of solid waste
management.; In addition, given the natufe of the work, it is.generally
impossible to expect direct benefits to exceed the cost. The economic

evaluation, therefore, was conducted as follows.
a. The effects of sanitary landfill were gualitatively evaluated.
b. The effects of collection and cleansing improvements were both

gqualitatively and quantitatively evaluated in view of the expected-

reductions in preseant cost to result from improvement measures.



¢. The Project was considered feasible from the viewpoint of economic

evaluation_if the benefit-cost ratio of solid waste management was one

or higher.
(3). Financial Evaluation

In.general, there are two aspects of financial evaluation, i.e. financial

evalunation of the project in question and analysis of the effects of project

implementation on the Council's budget,

In regard to the former, a financial evalﬁation for a period of 15 years was
conducted for MPSP based on the project cost and the expected income
(including part of the assessment rate). As part of this evaluation, a
sensitivity analysis was conducted to measure project cost, financial

conditions and the effects of increased cost for persomnel, etc.

While the willingness of the residents to pay a collection fee is not
strong, various collectidn fees currently imposed in othér municipalities
were analyzed and prefefable rates of .commercial waste collection and

tipping -fees at disposal site were examined.



5.4.2 Economic Effects and Evaluation

{1} Collection Improvement

The purpose of solid waste management is the prompt collection/removal of
solid waste generated by urban activities to maintain or improve the living
environment. and public hygiene. ' In general, regular collection servieces can

achieve the following'effects.

Removal of Waste = reduction of mosquitoes,k)__;;declihe in contagious

_flies ‘and rats, etc. : disease outbreaks
% Clean. streets . > pleasant feeling
[w_g;good impression
on tourists

L& non- ex;stence of plled—up w—erno trafflc disturbance
waste

Taken together, these effects result in a good living environment,

An improved collection service is hoped for in MPSP to eradlcate those areas
with difficult access or those where regular collect;ons are notbt prov1ded
desplterthe efforts of the Health Department 1n‘the.past. The  transfer to
the 3 times/week collection system throughout almost all of MPSP wili enable'
the expansion of the service area and the proviéion of regular collection

services under limited financial capability, achieving the above effects.

While the collection frequency will decrease-iﬁ“those areas where a déily
collection service is currently provided, regular and reliable C6llection
will compensate £or the decrease in the collection frequencY. The pfoﬁlém
of pad odour which may'arise due to the less frequent ¢oliection Serviée
must be minimized by developing new indoor storage containeis and enlisting
the cooperation of the public in regard to discharging the waste just prior:

~to colliection.



Improvement of the service coverage will have a significant effect.
However, the necessity of further improvement is shown by the fact that the
service covérage rate in 1995 will be at 77%. It will be necessary for
waste to be collected at least once a week with public cooperation in those

areas where. the reqular collection servicé is not yet provided.

Implementation of carefully though-out measures will improve the
understaﬂding oftthe'public of the importance of solid waste management,

further assisting the ‘effects of collection work.

The proposed improvement measures will also achieve a higher collection
efficiency and will enable a cdnsiderable cost reduction as compared to the
éase where the present collection system is simply expanded. This means
‘that the public services provided by the Council may be either improvéd or .
expanded by utilizing the Council's resources to be saved through the above

SWM improvements.
{2) Cleansing Improvements

The purpose of ¢leansing work is the prompt collection/removal of waste and
litter on streets and in drains in order to maintain and improve the living

environment and public hygiene. together with solid waste collection services,

‘The proposed main improvement point in cleansing work is the revision and
reduction of the cleansing frequency according Lo reoad type. ‘It is expected
that'the_pverall cleansing service quality can be maintaiﬁed through the
provision of the regular and reliabie servicé though the service frequency

would decrease.

As in the case of collection improvements, the implementation of carefully
thought-out measures will enhance the citizens' understanding of the
importance of maintaining environmental hygiene, further assisting the

cleansing work efforts.
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(3) Disposal Improvement

A major benefit resulting from the realization of the level B‘Sahitary'
landfill with cell method isjthéﬁztﬁe living environment and publie hygiene
 standard would be greatly upgraded as compared to the case where the

existing disposal systems continue.

The adverse environmental impact of the conventional controled tipping _
method on areas surrounding the disposal sites will be minimized with the
adoption of the sanitary landfill method, paving the way for securing new

disposal sites in the future.-

While the sanitary landfill method (Level 4) which will be the model:
disposal method for Malaysiagiﬁ the;future.danhotube immediatély introduced
at the KMDS and PéDS secause of finanCial'conSt}aihts,'the establishménﬁ of
appropriate technologies and technical transfers to bther municipalities

will be conducted where possible.

Moreover, the following positive effects can be achieved by adopting the

landfill method.

a. Prevention of fires, scattering of waste, odours and the propagation

of harmful insects and'rats, etao,

b. Avoidance of adverse envirommental effects on the surrounding areas by

the erection of fences to prevent the scatterinq*of~waste.

c. Avoldance of adverse environmental effects on the surrounding areas by

the treatment and sprinkling of leachate.

4. Improvement of environmental consérvation and'working conditions by

the active implementation of the following measures:
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~ Prompt diséharge of generated gas to ensure safety at the site;
- Control of the disposal of certain toric substances:

- Introductlon of a 1eachate effluent monitoring system;

- Prevention of scavengers and animals entering the site to secure

safe landfill work;

Improvement of staff working conditions.
{4) Economic Evaluation

Table 5.4-1 ghows the cumulétiye SWM costs till 2005 estimated for the

following two cases:

Case 1: Waste disposal system will be improﬁed as proposed in the Master
plan. WNo improvements, however, will be made regarding waste

collectionshanlage and streetsdrain cleansing services.

Case 2: Improvements will be made not only for waste disposal system but
also for'collection/Héulage and street/drain cleanéinq services
as proposed in the Master Plan. The improvements of collection/
haulage and street/drain cleansing services include the

reduction in the frequency of those services.

Table 5.4-1 Comparison of the Cumulative SWM
Costs between the Two Cases

(M$ million in 1987 price)

Case 1. : 255.7 {(a)-
‘Case.z H 239.2 (b)
Difference : 16.5 ()
Ratio of. (b} to'(a) : 93%

"Ratio of (c).to (a) : ' 6%

The'above Eable shows that the Case 2 which includes the improvements of
collectlon/haulage and street/draln cleansing will brlng about ‘a

con31derable sav1ng which would amount to M$16.5 million over the Master

“Plan period till 2005,

"Therefore, the Case Z_Which'is recommended in the Master Plan, has proved to

be feasible,
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5.4.3 Financial Evaluation

(1) Conclusion

The results of the financial evaluation of collectidn, c¢lednsing and
dispesal improvement are given below. The evaluation was based on the
increase of budget by 4.8% annually for 301id waste managemént and improved

fee collections in the future.

Annual expenses of solid waste management in MPSF is to.be some M§9.9
million in 1987 (as shown in Table 5.4-3). If MPSP introduces both tipping
fee and commercial waste collection fee as proposed in the Master Plén,'it
is ekpeéted that the fee revenues would amount to M$l.2 million in 1995 and

MF3.5 million in 2005,

With the implementation of collection, cleansing and disposal site
improvements, the annual total operation cost of solid waste management is’

expected to amount to M$16.2 million by 1995 and M$24.9 million by 2005,

If solid waste management budget increases by 4.8% in real term annually and
the fees are collected as proposed, the total debt will decrease to M$18.1
million in 2005, and will possibly be repaid completely in several years

after 2005 as shown in Fig. 5.4-1.

Given the above financial evaluation results, the Project is considered

financially feasible.
{2) Important Assumptions in Financial Evaluation

The following assumptions were made in the course of the financial

evaluation, as in the case of the financial evaluation for the Master Plan.
a. Reduction of collection costs by the succéssful implementation of a 3

times/week collection system.

b. Reduction of cleansing cost by a decrease of the frequency.
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c. Imposition of a collection fee on commercial waste and tipping fee on
waste taken directly to the disposal site.
d. Acqulsltlon of investment. funds at an annual interest rate of 6,0% or
lover. '
e¢. Budget of the SOlld waste management will increase by 4.8% annvally in
| real term up to year 2005,

£. Adoptlon of the Level 3 landflll method.
In the above items, a. and b. will he expanded to the whole area of MPSP by
year 1995. In respect of item c., rate of fee collection will be raised as
shown in Table 13,2.3 of Part I,

(3) Investment Cost and Annual Expenses

Tables 5.4-2 and 5.4-3 show the investment cost and annual expenses

respectlvely necessary for successful implementation of the Projsct.

Table 5.4-2 Investment Cost

(M§ million in 1987 price)

PHASE I  PHASE II PHASE III TOTAL

Collection - 5.3 5.6 4.7 15.7
Disposal 7.2 10.0 19.0 36.2
Cleansing 1.4 1.6 1.2 4,2
Total 4.0 17.2 24.9 56.1
HPSP FrS (87D step by step)
Budgot 4.8% incresse (Feo oncugh)
35 . N N Y p s . 3 . .
39 E ....... - :
196, E. v
wli
165 .; ....... {
19-{i-/
: [:‘
S-hipee
¢
a4
1698
— Budget + Roverus - Anmual Fxponea ¢ Invostment —— Totol Debt

Fig. 5.4-1 Cash Flow in MPSP
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Table 5.4-3 Annual Expenses and Income

(M§ million in 1987 price)

1987 1992 1995 2005
Annual Expenses _
-~ Management 1.0 1.0 1.0 1.0
~ Collection 5.3 7.1 7.2 9.7
- Disposal 0.1 2.0 2.2 6.0
~ Cleansing 3.5 . 4.6 4,8 5.8
- Interest/Repayment _ 0.9 1.0 2.4

and Others

Total (1} 9.9 15.5 16.2 _ 24.9
Income (2) - 1.1 1.2 . 3.5
Balance (1) ~ (2) 9.9 14.4 15.0 21.4

Note: 'Depreciation cost is included.
(4) Sensitivity Analysis

Sensitivity analysis is conducted by paying attention to three aspects i.e.
increase of personnel cost, the change of the amount of fee collection and

the change of construction cost.

In case the personnel cost would increase by 2% a year in the real‘term, the
result shows the budget of SwWM must be increased by at least 5.7% a yeér.
In case the fee collection is not impiemented as it is planned, 6% yeérly
increase of the SWM_budget is required. In either case the increase rate of
the SWM budget is predicted to be more than the econbmic growth rate, which

would be a big burden to MPSP.

On the other hand, total debt will reach M$34.1 miilion in year 2005, if the

construction cost of sanitary landfill sites would increase by 10%.

It can be said that the project will be hardly-matérialiéed without any

financial subsidies from Stéte Government of Penahg or Federal Government:.
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Reserved Fund/Tetal Dehl in 2005 (MPSP)

M million

I
i

Total Debt

Fwvesbinend,
Fee Calieclion

Personnel Cost

i 20

10

30

40

60

{in 1987 price)

10 -

Fee Colleclian

’
//
,/
S "
r‘,,
{nves tiend,
B I, [ 4 Personnel Cost
- 20 - 10 0 + 1D +20%
- 50 - 25 0 + 25 + h0%
0 o 2% per anni

Fig, 5.4-2 Sensitivity Analysis
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. 6. Implementation Plan

6.1 Project Implementation Body and Schedule

6.1.1 Project Implementation Body

‘Solid waste ﬁanagement is currently conducted by the Health Department ‘and
which are responsible for collection/cleansing and disposal. For the
successful project implementation, the Urban Service Departméﬁt'should be
established. In view of the fact that the financial assistance of the
Federal Government is exéected to support the Project implementaiién, the

Ministry of Housihg and Local Goverament will pro%ide the necessary funds

and will supervise the implementation of the Project.
6.1.2 Implementation Schedule
(1) Implementation Conditions

The implementation conditions for the Phase I Improvement Project are as

follows:

1995

-

- Design Target Year
- Service Commencement Year : 1992

Entire MPSP

- Subject Area
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{2) Preparatory Pariod

The following must be conducted in the preparatory period of some 18 months
from the completion of the Feasibility Study to the commencement of the

construction work.

- Provision of investment funds and preparation of repayment plan

Confirmation of facility construction sites

Preparation of .detailed design and construction, as well as
equipment/material, specifications

Selection of contractor (tender, evaluation and coﬁtract)

(3) Construction Schedule

The Project is'mainly divided into eguipment procufament work and facility

construction work to be completed in the periods specified below:

- Equipment/material procurement: 6 months after completion of contract

- Disposal sites construction = : 12 months after commencement of the work
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6.2 Financial Plan

Based on the results of the financial evaluation, the financial plan for the

implementation of this project will be set as follows:

{1) Réquited Fund

The investment cost and anauval expenditure shown in Table 6.2-1 have been

estimated based upon Table 3.1-4 and 3.2-4 making the additional'asspmptions:

a. An additional budget amounting to 15% of the original constfuction
cost may be required for'enqineering services and allowance for

contingency.

b. Operation cost except emolument will increase at the rate of 1.,5% per

year. ‘Emolument will increase at the réte;ofiZ;S% per year. -

c. Rates of interest on long term, middle term and short term loans will

be 7%, 9% énd_13.5%:respective1y instead of 6%, B% and 12%.
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Table 6.2-1 Investment Cost and Annual Expenditure for MPSP

(M$ million)

1989 . 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 Total
1. Investment cost
~ Vehicle 0.0 2.7 1.7 1.1 0.2 0.0 0.0 6.6 6.1 18.4
- Cleansing 0.0 0.0 0.8 0.6 0.0 0.1 0.1 1.9 1.5 4.9
- Banitary D/S 0.1 . 0.3 82 0.0 0.0 0.0 0.0 12.8 26.8 48.2
(0.1)
- Total 0.1 3.0 10.7 1.7 0.2 0.1 0.1 21.4 : 34;4 1.5
(0. 1)
2. Annual Bxpenditure
- Adﬁinistratioﬁ 1.0 1.0 1.0 L1 1.1 1.1 1.2 12 1.2 L3 1.3 1.3 L4 1.4 1.4 1.5 1.5 18.0
- Collection 4.0 4.0 4.0 32 3.2 3.2 3.2 3.3 3.3 3.4 3.5 3.5 3.6 3.7 3.7 3.8 3.9 48.4
- Street/Drain 3.5 35 3.5 33 3.4 3 3.7 3.8 4.0 4.1 4.3 4.4 4.6 4.9 51 5.3 5.5  60.0
- Contract-out 2.1 2.5 3.1 5.4 5.6 5.9 6.2 6.6 7.0 7.4 7.8 8.2 8.7 ' 9.2 9.7 10.1 10.6 108.4
~ Disposal 0.3 0.3 0.3 1.2 1.2 1.2 1.3 1.3 0.9 0.9 0.9 10 Lo 2.7 2.8 2.9 2.9 - 221
- Interest 0.0 0.0 0.3 1.1 1.4 1.4 1.5 1.4 2.5 2.8 3.3 3.3 31 4.3 a4l 3.7 3.6 37.8
Sub-total 10.9  11.3  12.5 15.2 15.9 16.4 16.9 17.6 18,9 19.8 2L.1 21.9 22.4 26.1 26.8 27.3 28.1 294.7
~ Repaywent 0.6 0.0 0.0 0.0 0.2 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.6 0.5 - 0.5 0.5 0.5 8.5
Total 0.9 11.3 12.5 15.2 16.1 17.2 7.7 18.4 19.7 20.7 21.9 22,7 23.0 26.6 27.3 27.8 28.6 303. 2
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{2) Financial Resources

Financial resources for the.invéstment are to be prepared through Federal
Government loans and the MPSP development fund. Federal Government loans
will be a combination of long term and mid term loans as shown in Table

6.2-2..

Table 6.2-2 Financial Resources for Investment

(M$ million)

1990 1991 1992 1993 1094 1995 Total

Long Term_Lbans_ 0.3 B.2 - - - - . 8.5
Middle Term Loans 2.3 1.5 1.0 - - - 4.8
MPSP Fund 0.4 1.0 0.7 0.2 0.1 0.1 2.4

Total 3.0 10,7 1,7 . 0.2 0.1 0.1  15.6
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Loan conditions are assumed as shown in Table 6.2-3.

Table 6.2-3 Loan Conditions

S - INTEREST RATE
REPAYMENT SCHEDULE REAL ~ NOMINAL

Long Term Loans. - Repayment over 20 years ~ 6%  7T.0%
with a 3 year grace period

Middle Term Loans Repayhent over 10 years ' 8% 9.0%
with a 2 year grace period

Short Term Loans Repayment in the following 12% 13.5%
year S _

Annual expenditure for the solid waste management is to be born by a portion
of the assessment (propergy), fees for commerciai waste collection and

tipping fees for landfill as shown in Table 6.2-4. -

Table 6.2-4 Resources of Revenue

(M$ million)

1992 1963 1994 1995 TOTAL

Assessment 13.4 14.3 15.2 16Q2 59.1

Fee Collection

- Commercial Fee 0.8 0.8 0.8 0.9 3.3
- Tipping Fee 0.5 0.5 0.5 0.5 2.1
Total 14.7 15,6 = 16.6 .17.6  64.5

Note: All the amounts shown in Table 6.2-4 are greater than the
corresponding figures shown in the previous sections as a
result of the reflection of an inflation which is assumed

at 1.5% per year.
~The SWM budget to be allocated £rom_genera1 budget of the MPSP is estimated

to increase by 6.37% annually against 1987 SWM budget considering yearly

increase rates 4.8% of real term and 1,5%'iﬁf1a£ion.
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Commercial waste collection fee and tipping fee are estimated to be
collected at the rates of M§65.8/t and M$15.3/t respectively in 1992, Those

rates will increase to M$70.9/t and M§L8.9/t in 1996, and M$ET9.5/t and
ME21.0/t in 2001 respectively.

(3) Balance of Bxpenditure and Revenue

" Basically the balance in Phase I will show a deficit, though it is expected

that the balance will turn to the black in 2001,

In Phase III,:thé balance will show a deficit due to an increase in the
'operaﬁion_cdst of the level 4 sanitary landfill in 2002. However, it is
éxpected that the deficit will decrease rapidly from M$4.8 million at 2002
Lo MEL1.% million at 2005.

{4) Proposéd Financial Plan
Money flow of the project is shown in Table 6.2-5.

In view of the tight financiai conditions arising in the future, the
importance of the fee collection and the proposed service efficiency

_improvements cannot be overemphasized.

The construétion of the level 4 sanitary landfill in Phase IIT will require
much more fund than the level 3 landfill does. Judging from the future
finaﬁcial situation of MPSP, a grant.from the Federal Government will be
indispensable for MPSP to construct the level 4 sanitary landfill. The
amount of the grant needs to be at least 50% (MF13.4 million) of the

construction cost.
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Table 6.2-5 Money Flow of the Project

(MPSP} F¥/8 _ D/S step by step _
unit:; M$ thousand (1M$=%¥50)) (considering inflation & personnel increase)

1990 1991 1992 1993 1994 1995 1996 ©1997 1998 1599 2000 2000 2002 2003 2004 2005 ‘Fotal

Revenue :
-~ SWM Budget 13,430 14,283 15,203 16,161 17,193 18,302 19,462 20,708 22,028 23,428 24,910 26,503 28,190 29,980 289,781
~ Commercial Fee 768 799 830 864 1,051 1,183 - 1,333 1,501 1,690 2,132 2,402 ° 2,706 3,048 3,434 23,741
~ Tipping Fee | 499 511 523 534 687 s 743 774 805 928 962 998 1,036 1,075 10,788
~ Electrical Sale . 0 0 0 0 0 0 0 o 0 0o 0 0 0 0 0
Stubtotal (A) 0 0 14,697 15,593 16,556 17,559 18,931 20,199 215,38 22,982 24,522 26,487 28,274 30,208 32,275 34,489 324,310
Expense . L
- Depreciation 2,076 - 2,120 2,167 2,218 2,336 2,940 3,052 3,168 3,288 3,407 7,030 7,303 7,586 7,879 56,569,
- Ppersonnel | 6,158 6,345 6,534 6,725 6,914 7,103. 7,299 7,502 7,712 7,922 8,209 8,440 8,672 8,911 104,446
- Maintenance 963 957 952 946 978 874 906 949 973 1,008 1,278 1,318 1,358 1,400 14,851
- Fuel & Other o 1,554 1,584 1,617 1,650 1,705 1,409 1,462 1,518 1,576 1,676 3,165 3,294 3,427 3,563 ° 29,199
~ Inkterest 1 o 223 931 1,022 1,004 941 878 Bl4 751 688 625 562 515 481 446 a1 10,292
- Interest 2 55 229 393 . 493 602 646 1,995 2,351 3,042 3,249 3,103 4,536 4,492 4,269 4,255 33,710
- Contract 1 3,812 3,992.7 4,174.0 4,355 4,698.7 5,042.1 5,385.6 5,729.0 6,072 6,462.1 6,851.8 7,241.6 7,631.3 8,021 79,470
- cContract 2 1,586 1,655.8 1,725.3 1,795 1,870.0 1,945,1.2,020.3 2,095.4 2,171 2,254.3 2,338.0 2,421.7 2,505.4 2,589 28,973
Subtotal (B) 278 17,308 18,070 18,667 19,231 20,025 22,123 23,228 24,682 25,666 26,395 33,923 34,991 35,895 37,028 357,510
Balance (A-B) ~278 -2,611 ~2,477 -2,111 ~-1,672 -1,094 =-1,924 -1,690 -1,700 -1,143 92 -5,649 -4,784 =-3,620 -2,539 =33,200
Investment 2,951 10,688 1,697 175 53 56 10,421 2,844 5,661 2,189 255 26,906 563 371 3,359 3,241 71,431
- Fund . 408 1,012 - 680 175 53 56 10,421 2,844 5,661 2,189 ' 255 13,486 563 371 3,359 3,241 44,774
~ Budget 0 0 ¢ 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- Grarnt 0 o 0 0 0 0 0 0 0 0 0 13,420 0 0 0 0 13,420
- Contractor ' '
~ Loan )
Foreign : 0 0o - 0 0 0 0 0 0 0 0 o . 0 0 0 0 0 0
Local 1 284 8,167 0 0 0 0 oo 0 0 0 0 0 0 0 0 8,451
Local 2 2,259 1,509 1,018 0 0 o o o o o0 0 0 0 0 0 0 4,786
Repayment | 0 0 205 813 813 813 813 813 813 813 624 497 497 497 497 8,508
Remain of Lo 2,543 12,219 ' 13,237 13,031 12,218 11,406 10,593 9,780 8,967 8,154 7,341 6,717 6,220 5,722 5,225 4,728
Money Demand 408 1,?90 1,215 737 810 323 9,992 2,641 5,113 1,534 -~1,077 10,6@1 - -322  -1,652 -110 -1,602 _
Short Term L 08 1,290 1,205 737 810 323 9,992 2,641 5,113 1,534 ~-1,077 10,611  -322 -1,652  -110. 1,602 29,913
Accumulated 408 1,6(8 2,913 3,650 4,460 4,784 14,776 ‘17,417'“22;530 24,060 22,987 33,599 33,277 31,625 31,515 29,913
Total of Deb 2,951 13,917 16,150 16,682 16,679 16,190 25,369 27,197 31,497 32,218 30,328 40,315 39,497 37,347 36,740 34,642
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6.3 Establishment of a Monitoring System
(1) Necessity for the Establishment of a Monitoring System

Once the Council decides to commit itself to achieving Master Plan targets,
it is important to establish a system within the Council to monitor closely
the progress on the improvements. Data obtained through such monitoiing

will be used to make self-evaluation of the Council's performance, without

which the Council will not know where they are.
{2) Personnel Responsible for Monitoring

Within- the proposed USD responsible for SWM, the following personnei shodld

be involved in the monitoring-operation.

Personnel to be Inveolved in Monitoring Operations

. iction Réqﬁired _ '. : Personnel Reéponsiﬁleu
Identifiéétioh of useful indicators PHIs and Senior Pﬁis
Data-collection & compilation PHIs and SeﬁiorIPHIs.

'Déta~analysis, | _ PHIs/Senior PHI's and Ciean—
Fvaluation of performance and _ sing Superintendent

Formulation of action plans

Review of Master Plan Targets based Cleansing Superintendent and
upon the performance evaluation Director
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{3) Indicators to be USed

a. Selection of Indicators

Selection of. indicators are related to the Master Plan“térgets.. Useful

indicators include the following:

‘Princigal and Supporting Indicators

- Master Plan Targets

P:ihcipal Indicators

Supporting Indicators

Improvements in
cost-effectiveness
in services '

Unit cost of service
per ton

‘vehicle’

Déiiy waste amount _
collected per worker and

Unit cost spent:per
service.recipient

Expansion of
service coverage

Percentage in terms of.

Percentage in terms of
area '

‘Improvement of service '

quality (regularity

and punctuality) -~

residents' satisfac-
tion :

population

‘Number of complaints
by residents

Number of days service
was delayed or was not
provided

Upgfading of. the
disposal standard

Standard of sanitary
landfill '

Leachate-quality

The above table shbws SOmeJﬁéeful'indicatofsi There may'bé 6ther
indicators. it is impbrtant to distinguish principél.indicators from
supporting indicators, as shown in the above table, ﬁheﬁher a parricular
indicator should be treated as a principal or suppofting indicator depénﬁé

on the purpose of the evaluation.
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b. Definitions of Indicators

One of the most serious problems with respect to performance-indicators
arises in the way to measure the performance, i.e. the definitions of
indicators. For example, the unit-collection-cost differs greatly
depénding on whether or not to include certain indirect costs such.as
administration-costs, assumed office-rent, cost of stand-by vehicles and

insurance premium paid, etc,

In view of the above, it is impdrtant for the Council to establish the
precise definitions of indicators,-and use indicators of the same
definitions over the long period to ‘enable the Coun¢il to compare the

past performance to the preéent one on same grounds.

It will be very usefﬁl for SWM to develop definitions of indicators to be
used by all Local Authorities. The developmeﬁt of such definitions ﬁili
enable inter-municipal comparisons on same grounds. - The initiative for
.sﬁéh developmént may most suitably be taken by the Technical Section.

Local Covernment Division, Ministry of Housing and Local Government.
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