3.11'Finance
(1) Solid Waste Management Costs

-+ The expeﬁditure'for solid waste management (SWM) is a major éart of the
gdtal municipal budget in both MPPPand MPSP. 1In 1987, the expenditure for
SWM shares 37% of the total municipal revenue in MPPP, and 31% in MPSP, as
shown in Table 3.11-1. |

Table 3,11-1 Financial Situation on SWM
{(M$1,000)

 MPPP (1087}  MPSP (1987)

' a. SWM expenditure 18,792 9,864

' b. Total municipal 68,860 31,359
révenue . :
¢, Total municipal 75,985 39,589
expenditure
Ratio of a. to b'(a/b) ' 27% 31%
Ratio of 'a to ¢ (a’c) 25% 25%

The above shown ratios ére'much_higher than those found in most Japanese
muniéﬁpéiitiés} ‘It shéﬁld.be'ndﬁed, however, that the financial system of
thé”LoCaJ:Aﬁﬁﬁdritieé in'MaiéfSia is different from that in Japan. 1In
'Méiaysia;‘a:ﬁéﬂdr part of the investment or capital expenditure is included

in the state and federal budget.

Theﬂcdst of component solid waste management services such as collection,
street sweeping, etc. cannot be accurately calculated because the separate

 accounting system has not been introduced in local authorities.

.Aniestimationfbf'swm coét based upon the number of employees and vehicles
ithlved in.éaéh service shbws that the cost of refuée collection shares
'over.ab% of the SWM cost, while the cost of iefuse disposal shares only 3%
in MPPP, as”éhdﬁn‘ih Table 3.11-2. Corresponding figures for MPSP are 37%

and 1% respectively as shown in Table 3,11-3.



The average cost of refuse collection by MPPP and its contractorS'is'
calculated as M$67/tén. And, the’ correspondlng average cost of MPSP and its
contractors is M§84/ton in MPSP. The sald cost {(M$84/ton) ;ncludes
street/drain cleansing cost borne by the contractors as well. The cost of
refuse collection and refgse-diSPOSal'will increase_bécause of thg-increment
of the amount of soiid waste and the futuré“change of disposal system to

sanitary landfill.

Additional expenditures are used for other services, namely, street

sweeping, drain cleansing, Qrass cutting and beach cleansing,

' The refuse collection service is partly contracted out. Contractors
received 78% of the refuse collectlon expend;ture in MPPP, and 32% in MPSP

.1n 1987.
{(2) Fee Cdllection

Fees for the collection of commercial waste and for spe01al collectlonq are
charged, although the fee is not enough to cover the actual cost. Gn the
other hand, fees for domestic waste collection are not collected because the

assessment is supposed to cover almost all SWM costs.

A-disbosalrfee (feehfor.tha use of the dumpsite) is collected in_M?EP,. The
amount does not depend on the" amount of waste hauled. Instead, a. fixed fee
is charqed per user, per month. It is said that the eff1c1ency of, the fee
.collections is neariy 100%. MPSP, on the other hand, does nct_collect_'

either commercial waste collection fees and tipping fees.



Table 3.112 Cost of Public Cleansing Services in MPPP (in 1987)

(M$1,000)

. ADMINIS- CLEANSING SERVICES - _%EFUSE REFUSE
TRATION COLLEC~ DIS-  TOTAL

ST . STREET DRAIN GRASS BEACH TION  POSAL
persomnel . = 196 3,408 4,242 170 414 1,165 135 9,730

Expenditure

Contract Services - 38 - - 6,768 - 6,806
Material & Tool 57 72 2 4 30 2 167
Other Expenditures - 229 288 11 28 80 5 638
Maintenance co : 72 89 4 9 3%4 206 774
- Vehicle o 71 88 4 9 382 70 624
- Others ' 1 1 - - 12 136 150
Fuel & Others . : 30 35 2 4 73 227 371
- Vehicle. - : 14 16 T2 73 13 119
- Others . : , 16 19 i .2 - 214 252
Depreciation - 27 33 1 3 145. 27 . 236
Sub-Total. - 196 3,823 4,794 . 190 462 8,655 609 18,729

{1.0} [20.4) [25.6} [1.0] [2.5] [46.2]1 ([3.3]  [200.0]

Other Dept. of MPPP - - - 1,728 - - - 1,728

State Government | - - 7119 94 - - - 213
196 3,823 4,913 2,012 462 8,655 609 20,670
Total

{0.9] {18.5] {23.8] (9.7} [2.2] [41.9) (2.9} ({100.0]

Note: 7

1. Any amounts less than M§500 is shown as 0.
2. ‘11 éhows sha;e.(%)

3. Soufﬁei Belanjaan tahun 1988 of MPPP



fable 3.11-3 Cost of Public Cleansing Services in MPSP (in 1987)-

(M$1,000) -
- CLEANSING SERVICES . REFUSE~ REFUSE
;ﬁiéigz“ o - COLLEC- DIS-. TOTAL
STREET DRAIN GRASS BEACH TION  POSAL

Personnel 160 1,538 1,926 83 - 139. 3,083 62 6,991

Expenditure 3
Contract Services 382 479 21 - 916 - - 1,832
Material & Tool 2 3 - 3 - - 8
Other Expenditures 21 - 27 1 2 43 - 1. 98
Maintenance 8 32 40 2 3 251 . 11- 330
- Vehicle - - - - - 187 10 - 197
"~ Others 32 40 2 3 64 1 142
Fuel & Others ' 7 g - - 1 84 Y 104
. - Vehicle : - - - - 71 4 R § )
-~ Others’ 7 8 - 1 13 . .20
Land Rent ‘ - - - -~ 280 29
Depreciation ' - 4 12 - 427  23- . 466
- Vehicle _ - - == a7 23 450
- Dthers : : - 4 12 - : - - 1%
Sub-Total 160 1,982 2,487 119 145 4,807 - 130 = 9,864
f[1.6] [20.1] [25.2] (1.2} [1.5] ([48.7] [1.3] °[100.0]
Other Dept. of MPSP - - Y 5 I N 11
State Government - - 146 2,354 S = e 2,500
rotal 160 1,982 2,633 3,134 145 4,809 130 13,025
{1.2] [15.2} (20.2] [24.1] [1.1]) ([36.9) ({1.0] [100.0]

Hote:

1. Any amounts less than MES00 is shown as 0.
2. . ) shows share (%)
3. Source: Belanjaan tahun 1988 of MPPP
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Chapter 4, :Evaluation of the Current Conditions of Solid Waste Management

4.1-Appreciable Current Management Practice

Appreciable points with respect to solid waste management of MPPP and MPSP

include the followingz

(1) MPPP .

a..

MPPP provides high level collection seérvice (door-to-door collection

on daily basis) in almost all the MPPP area.

_MPPP has two independent collection systems: one for domestic waste,

‘the other for business establishments which discharge large amount of

waste. .To have: those two independent collection systems is more

" efficient than a case where there is_only one colYection system for

the two types of wastes (domestic waste and large amount waste).

- MPPP collects two kinds of fee from the service recipients: one is the

fee for commercial waste collection, the other is tipping fee for
disposal service. The fee collection system, if further developed,

will contribute much to the strengthening of the financial base for

s0lid waste management.

MPPP has made efforts for the standardization of storage and discharge

'-system-for'highrisé buildings (i.e. dust chute with bulk-bin).

'Diéposal sktandard at the existing site has greaﬁly improﬁed during the

past few years through periodical soil covering.

MPPP uses a weighbridge for many years to monitor waste amount brought

" into the sites, through which contractors' performance has been

-evaluated.

MPPP under the leadership of the Ad Hoc Committee has served as a
pioneer in the.pfomotioh of privatization of s0lid waste collection

service, and gained valuable experience in this field.

__98.._.



h. MPPP has small incinerators to treat waste such ‘as dead animals which

cannot ‘be directly dis?osed of .

i. The pilot project for introduction of 3-times-a-week-collection and
once-a-week-cleansing in Bayan Baru area has been successfully

executed.
{2) MPSP

a. MPSP has been making efforts to provide better collection and

cleansing services under the financial constraint.

b. Health Department has a sub-office and a garage in each district in
order to provide waste collectipn-and~street/dfain'$ervices'At
respective districts. Such system is good in view of the geographical

conditions in MPSP area.

c. MPSP has provided depo and improved hand-carts in new housing
development area, through which waste collection efficiency has béén

increased.

d. MPSP has been making efforts to develop Local Authority Management
Information Service (LAMIS) and some mapping system together with

U.8.M,

e. MPSP demonstrated its ability to improve waste'diséésal standard _ _
within a short period by coastruction of on-site roads and application

of covering soil.

f. MPSP has been actively and creatively using weighbridge in order to

improve waste collection efficiency.

A1l the above appreciable points have been taken into account in the

preparation of the master plan.



4,2 Major Deficlency of Current Management Practice

' Major §efic{gnCy_of the current management practice is caused by the

following problems and issues.

(1)
(2)
(3)
(4)
(5)

(6)

4.2.1

Low oﬁerational'efficiency

Inadequate sanitary landfill

Weak management '

Inadedugte citizéns}icooperation

Woak financial.base'for s01id waste management

insufficient service coverage (MPSP)

Low Operational Efficiency

The'operatiénal-efficiency_of waste collection service provided by both MPPP

and MPSP is low. There are many factors which lead to thé low efficiency as

shown '

in Fig. 4t3"1' Majbr factors include the following:

Inappropfiate Storage.and discharge system and practice which are

caused by
1) Ihsufficien£ instructions to thé public by the Councils
2}.Ina&equate residents' cooperation
Door-to-door collection on daily basis
Use.of side-loaders and open-trucks and maintenance problems
Dﬁst—chute Systém (Poor access to dust-chute) and its maintenance

problems

'Poo;'maintenéhce'of communal containers (MPSP)

Poor ‘labor management

In view of the faét.that the waste collection eificiency depends on both the

Councils' effort and residents' cooperation, acquisition of more residents’

cooperation is a very important subject.
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much

-— Storage and discharge

- Inappropriate household bin and
insufficdient standardization

- Dust-
containers which necessitates

~m“ServiCe_freQuency and ——

- Cqmblnatlon of daily collectlon
chute system without ' and door-to-door collection

colléction point

scraping work

Access to Collection Poing

- Poor

highrise buildings

- Poor

access to dust-chutes in -

access to houses in

Kampongs _ -

- Poor

~ Poor

HpePp

— Container

containers in MPSP

Collect;on vehlcle

Side- loaders and open trucks of

which efficiency is ‘lower than

compactor vehicles are used

Most vehicles are too old,

and cause frequent breéakdown

and serious maintenance

problems

Vehlcle dlstrlbutlon by area
is not appropriate in MPSP

maintenance of communal

maintenance of dust-chute

containers -
- Rectangular bins are used in

which need scraping work

Resident cooperation

- Poor

proper household bins

Management

Poor 1nst1uct10ns to resxdents
regarding proper storage and
discharge of waste :
Work standard is not provided
Poor control of vehicle usage
Poor labor management

cooperation for using

Low efficiency of waste collection
{Constraints)
Area Condition Insufficient fund Acquisition of resi-
- Poor acce551b111ty in dents' cooperation

Kampong
- Traffic
town

jam in George-

Fig. 4.2-1 Factors which Cause Low
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Street Sweeping’ System

Dally sweeplnq in resideatial
area

Individual work system
Insufficient mechanization of
street sweeping of main road

Mixed work system in MPSP

Drain Cleansing and Grass
Cutting System

Daily drain cleansing in resi-
dential area :

Manual work of grass cutting
Hard work of monsoon draln
‘cleansing :

Sunk of’ draxn

Individual work system

‘Equipment

Frequent breakdown of street
sweeper

Shortage of qrass cuttxng mac
Lack of mechanization for
monsoon drain ¢leansing

Lack of equipment to deliver
equipments and laborer. '

Re51dent Cooperatlon

Dump;ng of grass and ‘tree
thterlng of waste in drain
Insufficient cooperation to
cleansing work

/

Management

Lack of work standard
Difficulty of laborer
control because of indi-
vidwal work system

Lack of proper incentive
system

Inadequate laborer distribu-
tion

hine

‘Low operation efficiency of
cleansing work

Area Condition

Insufficient drain
structure -
Difficulty of

Laborer System

- Difficulty of re-~
arrangement of
laborers

Finance

-~ Lack of fund for
mechanization

drainage at ocutlet

Fig. 4.2.2 Factors of Low Operation Efficiency
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4.2.2 Inadequate Sanitary Landfill

The final dlsposal bystems applled by both MPPP and MPSPE, Lhough 1mproved
greatly thh the 1mpl¢mentat10n of 1mmldlate 1mprovement plans, is still
_inadequate in view of the following: '

- Insufficient ﬁpplicatibn of covering soil.

- Leachate treatment and control

- Qccuryence of fire and smoke

- Inadequate provision of bund, fence and on-site-roads

Low~Pr10r1ty Given to Flnal Dlsposal =

. Weak Avareness of the. Importance of Sanltary
‘ Landf111 :

Small Inputs Of ——

— Poor Pianninq‘for e
Resources such as

- Future DlSPOSaI

system -~ Money -
- Land Acguisition _ - Manpower.
- Operational Improve- —~ Equipment

ment _
- Ultimate Use of the
Completed Landfill

Inadequate technical &
Financial Support by the
Federal Government

[Inadequate Sanitary Disposal

Fig. 4.2-3 Factors Leadiﬂg to Inadequate'Sahitafy_DiSQOSalﬁ
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4.2.3 Weak Management'

The objéctive of the management, both in general and SWM, is to maximize the
outputs, given a certain level of inputs (resources available) such as
manpower, money, and technology through fuller and more effective

utilization of those inputs.

Mahagerial capacity éﬁd effbrts of both MPPP and MPSP'are:inadeéuaté in the
sense tha£ the Councils' resources are not fully and effectively used, and
hence thé output'(SWM'Services) are not maximized. This follows'that=SWM

services of bothVCouhcils can be further improved in terms of both quantity

and quality by improving the managerial aspects.

Major factors responsible for the Councils' weak management regarding SyM

include the followingt
- ‘General respeonsibility system appliéd to Public Health Ins?ecﬁors
~ (PHIs) in Health Departmeént where no functional specialization and no

concentration on SWM have been realized.

- Insufficient.work—moralehsupport and disdiplinary control by the

Councils' top administrators,

The factors.and consequence of the weak mana@ement are schematically shown

in Fig. 4.2-4.

The. importance of the functional specialization, work-morale-support and

disciplinary control is further discussed in Sections 10.1.1 and 10.2.1.
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General Responsibility System of
PHIs in Health Dept. where No
Specialization & No Concentra--
tion on SWM is Realized at
Management Level

Top Administrators

Insufficient Work-Morale Control and
Disciplinary Control by Councils'

Too Busy with Daily Routine
Jobs of Different Nature

N

Mo Room for‘Creative &
Systemati¢ Thinking, and

T

Performance

Lack'0§‘$ystems:$6r Evalﬁatibn of
Individual Employees' Work

therefore No Generation of
Planning & Managerial
Inputs _ ' _ ]

‘\/'

r—— .
Weak Management (No Improve-
ment on Management)

N

4

R

Ho Improvemernt on Weak Labor
Operation System Management

Lack of Cooperation

- Among staff and

‘- Between staff ‘& -
Workers -

Ho Incentive for

‘Hard Work and

Improvement at

| Individual Level

b o

Little Work at Individual Employég'slbevel

L%

Under-utilization Qf'Manpowet and ‘Other Resdurce$£

.

Low Productivity and Low Operational'Efficiency

Fig. 4.2-4 Factors Related to the Weak_Management.'
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4.2.4 Inadequate Citizens' Cooperation

_One of - the major dlfferences between solid waste management (SWM) and other
:publlc serv;ceb such as water supply and sewage services is that SWM

requires public cooperation for its successful and efficient operation,

while other'public services do not.

‘As -discussed in Section 11,1, public cooperation is required in such aspects

ast

.~ Waste storage and discharge manner

- Non—littering at public places

_Public cooperation is inadequate in both Penang and Seberang Perai. Major

reasons for the inadequate public cooperatibn include the following:

.1)"The_Coﬁncils;have not:given.clear and strong instructions to the
,Pﬁblic_regérdingAwhat the public have to do. _ _

2) The Counciis have not resorted to the strong law enforcement,

3)5Inadequacy in.public education for children at home And schools.

4) Provision of door-to-door collection service on daily basis.

The last item needs an explanation. . Under the system of dop:-td—door
éollecﬁionion.daiiy basis, residents can discharge waste any time.._In this
: situ&tion,‘the residents do not feel the necessity for the public
partlclpatlon and cooperation in contrelling storage and discharge of

waste., Citizens would develop such. feeling when the Councils introduce an
.aiternate day or a 3 times/week collection system or a statiom collection
system which requires the citizens to keep waste in their houses for certain

period of. time. .

—106—



4,2.5% Weak PFinancial Base for Solid Waste Management -

The weak financial base doupled with rapid increase in SWM expenditureé have
been causing the Councils-to £all in financial difficulty. Fig. 4.2-5
schematiéally shows various factors which have caused the finandcial

difficulty.

Major source of the Councils' revenue is the assessment, A basic problem is
that the assessment revenue has not increased much in receat years while the
expenditures have substantially increased. The following is important in

view of improving Councils' revenue.

~ Review of assessment rate

- 'Reduction of arrear through the strong enforcement

in reviewing the assessment rate, it is advisable for both Councils to
estimate how much - the Couﬁciis spend on their services according to area or
types of service. Such estimation should be used in determining reasonable

"assessment rates.

It is also important for both Councils to éstablish'Beneficiérya?ay—
Principle regarding solid waste management. Based upon this priaciple, the

following two kinds of fee should be collected.

- Tipping fee for accepting waste directly broﬁght into municipal
disposal sites

~ Commercial waste collection fee

MPPP has been collecting those fees. The rates of fee should be gradually

increased in the future so that the fee would cover the cost of the service.
MPSP, on the other hand, has not collected those fees. Earlier.introduétidn

of those fees is desired to alleviate financial difficulty which MPSP would

have in the future.
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Increase of Waste
amount. & Change
of Waste Compo-
sition due to
Urbanization

Increase of
Wage & Salary

Longer Distance
to Disposal

Site

Increasing Needs
for Environmental
Conservation

Slow Rationalization

N

Rapid Increase of
SWM Costs

of SWM

SWM Costs Have Yot
been Identified
Accurately

N

\

Difficulty in
Obtaining the
Council Assembly's
Approval for SWM
Budget Increase

Difficulty in.

Obtaining consent
to the introduc-
tion of Beneficia-

ry-Pay-Principle

Revenue

Difficulty in Increasing

Weak Financial Support
by the Federal Government

Financial Difficulty

Fig. 4.2-5% Factors which Cause Financial Difficulty
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4.2.6 Insufficient Service Coverage in MPSP

MPsE provldes waste collectlon serv1cas Eor only 60% of the populatlon in
MPSP (MPPP's corresponding coverage is 90%.) Fig. 4.2-6 _shows the factors

which affect service coverage.

— Service Level — : _ — Equxpment
- Daily and door to door ' : q—rrequent Dreakdown of collection
collection in housing estate ' vehicle _
- Irregular collection in rural - Lack of stand-by vehicle
area . ~ Insufficient number of tools
~ Difficulty to provide door
to door service in rural area

Fﬁ Planning . - - Organization .
- Target on service cbvefage is - Lack of planning section
not ‘established - Lack of assistance to overseers |
-~ Lack of setting up of minimum £rom PHI

service level in rural area

——— Resident Cooperation —————— -~ Management _

- Insufficient resident - Inadequate vehicle distribution
cooperdtion of in waste . ‘- Lack of ‘vehicle control system
discharge -} - Difficulty of controls on indi-

~ T.ack of proper instruction vidual work

—_Insuff1c1ent 1nspect10n of con-
tractors

Insufficient Service Coverage in MPSPl

|

Area Condition Finence — : o Manpower
- Scattered villages - Shortagefofffinancial " | = Unable to increase
in large area - | . resource dve to non-recruit-
: - Assessment of rural - ment policy of the
area is very small Federal Government

Fig. 4.2-6 Factor of Insufficient Service Coverage in MPSP
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4.3 Needs for Short Term and Long Term Improvement Plans

_The prbblems-mentioned_above are classified into two categories; those which
may be possibly improved in short term and those which may only be solved in

long term due to financial and social contraints.
' Improvement plans which do not require large initial investment can be
implemented.immédiately, while those which require a large initial

investment may have to be implemented in a longer term and stepwise manner.

Execution of interim measures and immediate improvement plans including

pilet projects will be usuful to examine the feasibility of long-term plans.
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Chapter 5. Goals and Targets
5.1 Goal
The goal of.the_Mastér Plan is proposed as. follows:

"Development of a Beautiful and Clean Living Envi:bnmeht towards the 21st
Century through Citizen' Participation and Estﬁbliéhment of Self;SuStainablé

-S0lid Waste Management"
The following should be implemented to attain the above goal,

1) Establishment of én efficient sbiid waste management system

2) Establlshment of rellable collaction system under Whlch regular
service can be provided. ' e : _

3)'Construct10n of sanitary. landflll whlch employs suff1c1ent measures
for env1ronmenta1 protectlon ' _

4) Establlshment of Beneflclary*Pay Pr1nc1ple under which service
-rec;plents pay tlpplng fee and commer01al waste collection fee.

5) Thorough control of hazardous and toxic waste

6)'Prov151on of approprlate waste collectlon service for squatter area

7) Strengthening of the management and admlnlstratlon system

8) Ratlonallzatxon of solid waste management thrcugh the promotlon of

-Prxvatlzatlon
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5.2 Targets
(1) Collection Service Coverage

The entire population in the priority operational area will be served by
1995 and thereafter.

MPPP \ MPSP
1995 2005 1995 2005

- Populatlon' ) _ Person | 615,700. 718,000 627,100 . 754,100

g SerV1ce Populatlon Person 584,400 695,500 - 485,200 641,000
- Serv1ce Coverage . % 95 97. ?7. 85
- Non-Service

| Population Person 31,300 21,500 142,100 113,300
- Collection Amount t/a 70 670 342 540

(2) Final Disposal (Sanitary Landfill)

All the waste collected and hauled directly to disposal sites will be

disposed of in sanitary landfill sites from 1995 and thereafter.

MPPP MPSP

1995 2005 1995 2005
- Disposal -Amount . e/a. 539 770 437 679
- Sanitary Landfill ©t/d 539 TT0 - 437 679
- Ratie - S % 100 100 100 1100

'(3) Securing Financial Resources for SWM

SWM expenses w111 be covered by assessment and waste collection fees which
will- be collected from business establishments as well as by tipping fees
collected fxom disposal service rec;plents.

(4) SWM Cost Saving

'Through improvéments in efficiency, MPPP and MPSP can expect to save a

réspective'cumulative total of M§2.2 million and M$2.0 million per year by

—112—



1995, as compared with the amounts that will have to be spent if the

existing system prevails in the future.
(5) Percentage of Privatization

a. MPPP _ o
It_is3prop03ed that MPPP will maintain the current degree (87%) of

privatization of waste collection service,

-b.  MPSP . - . :
It is proposed that MPSP will increase the privatizaﬁion'of waste
collection and street/drain cleansing services to about 50% or more

in the future.
(6) Recycling of Reusable Materials

Recycling of reusable materials should be encouraged. ~Expected amounts in

MPPP and'MPSP are as follows:

1695 -2905_ 1995 2005
amount to be recycled t/a 11 16 10 15
Role of residents - Source éeparation of reusable materials’
Role of recycling agent - To collect reusable materials from sourée

- To organize recycling agents' association

Role of the Council ~ To encourage recycling activities for residents
and recycling -agents .
- To provide subsidy equivalent to the'amount'to
be. saved throughireductionlof-wasﬁe by

recycling activities
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‘Cost to be Saved through Reduction of Solid Waste

1987 1995 . 200
MPPE (M§) 230,000 280,000 410, 000

MPSP (M$) 180,000 260,000 380,000
‘the:. 9 £)& x 365 d/year x M§70/t = M$230,006/year
- {7) ?o Apélyge fearly Ekpéﬁses'by Work Ca?égory
Thé'fgll?#ing=i@diCators should bé used.
Ia. Col}gctian and disposal work

- Collection . M$/collection amount

- Disposa]z : M$/disposal amount

b. Cleansing work

- Street sweeping  : M$/km (street length)

-

-~ Drain cleansing M&/km (length of drain)

- Beach cleaning M$/km (length of beach)

_ or M$/ha {area of Dbeach)
- Grass cutting
For roadside table : M$§/km or M$/ha
For parks & gardené: M$/ha
(8) Citizens' Cooperatibn in So0lid Waste Management
a, Use of plastic bags

b. Provision of standard household bins

c. Diécharge‘oflsolid waste at specified day, time and place
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d. Source.separation of solid waste’
- Solid waste to be discharged for domestic waste collection
- Bulky waste and green waste
- Reusable mate:iéls

e. To keep own household bins clean

(9) To Reduce Scavengers

a. Construction of a fence'ardund the disposal site te prevent-ffee

entrance of scavengers
b. Reduction of the number of sdavéhgers allowed to enter'disposal'sitas
{10) Campaign and Public BEducation

a. Sustainable campaign efforts

b. Establishment and Promotion of clean day with the participation of

citizens
¢. Public education. on SﬁMfat Scﬁoéiskand various coﬁmunities
d. Encouraging pecplé to visit lgndfill.di§§osal sigés.
(11) Co§tr01 of Industrial Waste
a. Registration of maﬁufaciurers-#hét have o#ﬁ waste haulaée syétém-'
b. Registrétion of érivate'cqﬁtractors thaﬁ.provide.ﬁaste.ﬁaulaqe.service

¢. Submission of report on COhtrol of toxic and hazardous wastes to_the

authorities concerned

d. Inspection system conducted by the authorities conQerned“
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-(12) Establishment of associated organization
‘a. BEstablishment of an inter-departmental committee related to the SWM.
b. Establishment of an association of suppliers of equipment

c. Establishment of an association of private contractors
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5.3 Approach te the Attainment of Goals and Targets

Fig. 5.3-1 schematically shows goals of the Master Pian.. Establishmeﬁt of
an efficient waste collection and street/drain cleansing systéms as well as
realization of Sanitary landfill are two ﬁajor goals. - The attainment of
those goals require 1) c¢ost reduction through the-introd“étidn'bf a new
collection system (3 times/week collecﬁion) and street/drain-hleansing'of
reduced frequency as well as 2) vauisition_of pudget for consﬁruction and
_éperation of landfill. The budget acquisition, then requires both the
introduction of BeneficiaryFPay—Principle and the financial assistance'by
the Federal Government. Citizens' cooperétion is prerequisipe for both the

introduction of a new waste -collection syétem’and Beneficiary-Pay-Principle,

Clean & Sanitary
Living Conditions

Provision of Reliable | - | Strengthening of | Realization of
Waste Collection and Management & Sanitary Landfill
Cleansing Services A Administration
N
Establishment of Acquisition of Budget
Efficient Collection | for Construction &
& Street/Drain Operation of Sanitary
Cleansing Services Landfill
N
Financial
Assistance
by the Federal
‘Government
Cost Reduction through |, Citizens' .| Establishment of
Introduction of New Cooperation | Beneficiary-Pay-Principle
Collection & Street/ __”—‘——”“”*”—J (Tipping fee and com-
Drain Cleansing System ' mercial waste collection
of Reduced Frequency : fee) :

Fig. 5.3-1 Approach to the Attainment of Goals
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ggggwiﬁg (Phégégi Improvement

The Master‘Plan”Goals'cannot be attained in.a short time. Stepwise
improvement is a practical and wise approach for the attaimment of the
Master Plan goals. It has been proposed that the Master Plan period {from
‘present to 2005) be divided into three Phases; Phase 1 (1991-1995), Phase 2
(1996-2000) and Phase 3 (2001-2005). Fig. 5.3-2 illustrates.things to be

dong in each phase.

Immediate Improvement Plan _and Interim Measure

Some of the iﬁpfovément plans which do not require much.initial investment

can be implemented even before the start of Phase 1. The implementation of
immediaté.improvement.plans'and interim measures are extremely important in
‘the sense that_it.wduld lay a fdundation for.smooth execution of subseguent

plans,

Pilot Projects

The execution of pilot projects will be required before the implementation
of;certain improvement plans if their feasibility needs to be proved
beforchand. Examples of this type of plans include the introduction of a 3
times/week collection which has been successfully tried by MPPP in Bayan
Baru ana a waste station collection system which is recommended in the

Master Plan as a future collection system in view of increasing efficiency.
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P

Phase 1_

‘Interim
Measures

Master Plan

Stage

Phase I1

G()al

/”Fal‘gei,s

Phase III

“Further improvement of
SeLOnd phase collectlon
service

~Grade-up of sanltalv
landfill operation in MPSP
~Revision of fee charg;ng
system

~Second phase improvement
of collection service
~Grade-up of sanitary ,
landfill operation in MPPP .

-Establishment of USD

~-First phase improvement of
collection and cleansing services

-Construction_and operation of _
sanitary_landfill-sit¢§(10v01 3)

-Introduction of fee charging
system in MPSP

~Preparation of phase'i pfoject
implementation

-Expansion of life span of existing
dumping site

-EIA

-Brafting of master plan
-Feasibility study

-Immediate improvement project

Fig. 5.3-2 Phasing to Goals and Targets
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6. Basic Planning Conditions

6.1 Land Déveldpment Plan

Table 6.1-1 shows the'planned land development in MPPP and MPSP
respectively. Land development of 3,097 ha for residential purposes by 2005

" is required for MPPP and MPSP.

Table 6.1-1 Planned Land Development (ha)

MPPP ©.1985-1690 1091-1995 1996-2000 2001-2005 Total
 Residential 290 480 820 520 1,820
Others 200 340 570 220 1,130
Total 490 820 1,390 740 2,950
MPSP 1985-1990 1991-1995 -1096-2000 2001-2005 Total
Residential 335 327 304 311 1,277
Others =~ 207 329 345 283 1,164
Total 542 656 649 594 2,441

In the fﬁture davelopment areas road length is projected to be 0.2 km/ha.
for_housihg scheme and 0.05 km/ha. for parks, industrial/commercial and
other purpose. Total road length is projected'to be as shown in Table 6.1-2.

Table 6.1-2 Road Length (km)

1987 - 1990 199 2000 2005

MPPP 551 610 732 857 932
MPSP 1,133 1,210 1,292 1,370 1,447
Total 1,684 1,829 2,024 2,227 2,379
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6.2 Population to be Served
(1) Population of All Area (Operational Area) .

-The planned.populatién in 1995 is;615,700 for MPPP and 627,000 for MPSP,:as
shown in Table 6.2-1, i.e. 1.10 and 1.18 times higher respectively than the
present populaﬁion, while the plaﬁned‘poﬁulétionwin 20057is'7131000 for MPpp
and 754,000 for MPSP, i.e. 1.28 and 1.42 times higher respectively_than the
preseﬁt population. The aggregate population of MPPP and MPSP in 1995 and
2005 will be 1,242,800 in 1995 and 1,472,100 in 2005 respectively, i.e. 1.14

and 1.35 times higher respectively than the present population.

Table 6.2-1 Planned Population (Persons)

1987 1990 1995 2000 2005
MPPP 559,300 568,360 615,700 667,400 718,000
MPSP 531,300 565,400 627,100 692,100 754,100

Total 1,090,600_ 1,133.400 1,242,800 1,359,300 1,472,100
{2) Priority Operational Area
a. Definitions of_Priority.Operational Area

Priority Operatidnal Areas is defined as thé areas to be_pfovided waste

collection and cleansing services at the target year 2005,

It is not practical to provide the same level_pf-services to housecholds
which are isoléted and remote from tbﬁn center consideriﬁg limited amOﬁnt
of resources, although thé Operational Area of Pehang State covers the
entire area of the State. Thé'Priority Operational Area should cover
urban area; towns and villageé which;have high'ﬁopuiation density..
Thereéfore, it is also acceptable in the low population dehsitj afaa that
residents dispbse'of.their waste by themselves accofding to the-ménﬁér

guided by the Councils.
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b. The Priority Operational Area in Mppp-

In MPPP, most of the agglomerations of population are in the flat land -
- along the coasts of east and north of the Island, In the west there are
towns of-Sungai Pinanag, Balik Pulau, Pekan Genting, Pulau Butung, Kg.

,Bakar Kapur, Teruk Kumba and Gertak Sanggul.

_Populétiqh_of these agglomerations covers more than 93% of the total
population'gf MPPP in 1985 and are provided waste collection and
_cleapging séfvices at present. In future it is assumeﬁ to cover more
'thaﬁ‘97% of the tptal popuiation'of MPPP. Therefore, these are the

Priority Operational Area of MPPP for the solid waste management.,
¢. The Priority'bpefaticnél Area in MPSP

“The éopuiation:ﬁithin'thé'agélomeratidh'areas including Bﬁtterworth,
Bukit Mefﬁajam‘And'Many towns scattered in MPSP is 357,236, which is 70%
of the totél”pbpuiéﬁignzbf MPSP. This agglomeration area is regarded as
the Pripfitf?Qpérétidﬁal Area. Population density within these areas is
ZBIPersbﬁs/ha;uﬁhile 2.5 persons/ha in the rest of MPSP.

It is gsgﬁﬁéd that the tendency of poPulation_concentration towards.newly
builtnﬁp_éigas_yiil continue in future as it is now in Penang State.
fAdcordingiy, the popﬁlaticn concentration in the Priority Operation Area,

which is 70% in 1986, is assumed to be 85% in 2005.

Fig. §.2-1 shows the area of Priority Operational Area.
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(3) Population to be Served

- The population within Priority Operational Areas should be served and has

peen estimated as shown in Table 6.2-2, taking possible further urbanization

in the Study Area into consideration.

Table 6.2-2 Population to be Served (persons)

1987 1990 1995 2000 2005
MPPP ‘520,100 532,000 584,400 641,000 696,500
(93%) (94%) {95%) {96%) {97%)
MPSP 288,700 355,000 485,200 564,300 641,000
(54%) (63%) (77%) (81%) (85%)
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6.3 Solid Waste Amount

The amount of solid waste to be generatéd:will increase in accordance with
the inérease ofithe'pobulation and the increase in the ratéguf the=wasﬁe
generation per capita (generation rate), due to the rise in the living
standard. The future generatlon rate is expected to 1ncrease by 2% a year

as shown in Table b. 3~1

The daily amounts of solid waste in MPPP and MPSP for spec1flc years are
shown in Table 6. 3 2 based on these rates and the expected populatlon
referred to in Table 6,2~ 1.0 Collectlon and dlsposal amount are shown in

Table 6.3- 3 taklng into account service coverage referred to in Table 6.2- 2,

Table 6.3-1 Waste Generation Rate (kg/person/day)

1987 1990 1995 . 2000 * 2005
MPPP 0.78  0.83 0,91  1.01  1.11

MPSP 0.70  0.74  0.82.. 0.90  1.00

Table 6.3-2 Forecast of Generation amount. of Solid Waste (t/day)

1987 1990 1995 2060 2005
MPPP ' 432 464 556 660 784
MPSP 372 419 sia . 827 . 754

Total 804 883 1,070 . 1,287 © 1,53%

Table 6.3-3 Forecast of Collection and Di3posal-Ahounb (t/aay)

1987 1990 1995 2000 2005

Collection amount

MPPP 360 388 469 - 561 670

MPSP - 191 239 342 434, 540
Total 551 627 801 . . 995 1,210

Disposal amount

MPPP 414 446 539 - 644 770

MPSP 260 317 437 .551 679
Total 674 763 976 1,195 1,449
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6.4 Composition of Solid Waste

‘ratios of paper, plastics and incombustible waste will increase in

s_acco:dance;with an ‘improvement of the 1iving standard and expansion of

indistrial-activities.

The:future composition of solid waste has been estimated based on the

fqllowihg assunptions and is. shown in Table 6,4-1.

- annual increase rate of paper and plastic waste

-~ annual increase rate of incombustible waste

'~ annual decrease rate of wood pieces and kitchen waste

"

Table 6.4-1 Future Composition of Solid Waste

a. Composition (%)
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6.5 Revenue

The annual growth rate of the GRDP of Penang State is -assumed to he 5% until
1990, which is the same as that used in the 5th Malays;a Plan, and decllnes
to 4.8% thereafter. This 4.8% is the. minimum growth rate suggested in the
Structural Plan for MPSP., Table 6,5-1 showa the resultlng future GRDP of

Penang State.

Table 6,.5-1 Estimated Future GRDP of‘Penaﬁg State (1978 prihe)

1987 - 1890 1995 . 2000 2005
Growth Rate (%) - 5.0 4.8 48 4.8

GRDP (M$ million) | 4,283 5,479 6,926 - 8,756 11,069

The same growth rates are used to estlmate ‘the future revenue sizes of MPPP

‘and MPSP whlch are shown in Table 6. 5 2 based on the ‘actual revenue of 1987,

Table 6.5-2 Estimated Future Revenue of MPPP and MPSP

- (M$1,000, 1987 price)

1987 1990 1995 2000 2005
MPPP 68,860 79,714 100,772 127,394 161,047

MPSP . 31,359 . 36,302 45,892 58,015 73,342
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7. Immediate. Improvement Needs and Plan
7.1 Immediate Improvement Needs

‘Iﬁmediaterimpfovement needs have-been identified considering following

critéfia:

a. Possibility of immediate improvement,

b. Efﬁidient use of existing resources without large investment,

.¢. Achievement of tangible improvement effects in short time.

'd. Possibility to become a model for future improvement.

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

a, Improvement needs in crucial area which has specific'problems.

b, Improvement needs to demonstrate the feasibility of introducing a
future system., {Eg. Pilot project for the introduction of 3 times/week
‘collection system in Bayun Baru)

The 1mplementatzon of those immediate improvement projects is very lmportant
‘in view of the fact that the Master Plan targets will be achieved only

 through step~w1se-1mprovement5.

' Immediate improvement needs in MPPP and MPSP have been identified as follows:
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(1) Collection and Cleansing

Conversion from the double handling system adopted in some éreas to
single handling _ .

Digcharge of solid waste by residents of mediwn and high rise-
builidings of flats to designated bin points (eradlcatlon of refuse
chute SyaLem), _

Discharge of solid waste using plastic bags;.

Introduction of the three times a week collection system;

Improvement of collection. service to kampongs by regular collection

together with public coopefatién'in solid waste discharge;
Establishment of‘regular collection by the.adequate vehicle control,
and 1mprovement of the collectlon vehicle efficiency: |
Approprzate dlscharge of 501id waste and reduction of road and draxn
cleansang frequenc1es.

Execution of the preventive ma1ntenance for collectlon vehlcles..

'Steprlse increase of rates of fees for commercial waste collection

(MPPP) _ _
Introduction of fee collection system for commercial waste collection

(MPSP)

(2)_Fina1 Disposal

a.

MPPP

The immediate improvement needs on the final disposal. system in the MPPP

are,

- Improvement of the surroundlng environment of the present BSDS

- Strengthening of the present landfill operations '

- Fuller utlllzatlon of the efficient use of existing manpower and
equipment -

- Madification to the proper disposal fee system

MPSP

The immediate improvement needs on the final disposal 5yétem in the MPSP

are,
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~ to eliminate the adverse effect by the operation of the PPDS

- tq.lmprove the present landfill operations at the PPDS

"~ to achieve the efficient use of existing manpéwer and equipment
S T.2 Inmediate Improvement.Plan

"7.2.1 Collection and Cleansing in MpPP

‘(1) Proposed Immediate Improvement Plan

The following are basic proposals to solve the problems.

Change from double handl1ng to single handllng with residents

cooperatlon

b. Introduce lower frequency service {three tlmes a week) which has the

followlng advantaqes and disadvantages,

- Termination of Suhday*wdrk which leads to the éomplicatibnS'in

labour control, inspection of works and maintenance of vehicles

- Concentration of work in smaller area in each day which will realize

-‘=cycle time reductlon, easy labhourer control and better inspection of

works

- Possible complaints'frém residents because of the lower service level

¢. Use of plastic bags and standard household bin which will increase

efficiency of collection work specially in single handling.

d. Introduction-of team works for street sweeping and drain cleansing by

reducing cleansing frequency in residential area.

‘The' following are proposals to develop models for future system,

a;'Intrbduction GE three times a week and door to door collection system;

.'b.'Uségof plastic bags;
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¢. Introduction of bulk waste collection;
d. Introduction of once a week cléansing.serviée and team work system.
'(2) Selection of Area

Criteria for the selection of model areas’ to introduce new collection and

cleansing systems are as follows,

- Area which has proper infra-structure, such as street, drain, etc,
- High or middlé income area ' '
-~ Aréa which has a resident associatien which will contribute to the

better communication between residents and the authority.

Through discussions with MPPP, Jelutong area as a crucial area and Tanjong
Tokong area.and Bayap'Baru area'as:future model'area§ wéré selected
initially. Concerning Jelutong-atea,‘the-collection'sérviqe:ﬁad-bgen'
contracted out already and MPPP could not receive any good-énsﬁei from the
Contractor to reduce the collection cost immediately.'_Tbefefore,‘other'two
areés.which would become models for future systém were selected to discuss

the plans.

There were two areas proposed to check the possibiliﬁy to introduce 3 times
a week céllection system. One was Tanjong Tokong and Tanjong BunQah‘area
where the contracting-out of collection servide was plaunned. Ancther'oné
waé Bayan Baru area where MPPP was providing the-service3usihg a compactor

vehicle.

Concerning the former area, JICA Study Team recommended MPPP to receive from
the prospédtive contractor proposals for the'daily collection case as well
as for the 3 times a week collection case. It turned out that the 3 times a

week coliection was offered at about 20% lower p}ice.

Collection service of Bayan Baru area is provided by MPPP in“pfinéiple,
however, some area such as bhlacks of multi-storey buildiﬁg are served by
contractors. EBxcluding these contracted'blocks; the'model area for the 3

times a week collection was established as shown in Fig. 7.2-1.
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(3) Plan for Introduction of 3 Times a Week Collection

It has been proposed that the following immediatefimproﬁement projects be

implemented in Bayan Baru in a manner shown in Fig. 7;2—1. 
a. 3 times a week and door to door collection in residential area
b. Use of plastic bags

¢, Team works in street sweeping and drain cleansing: and clearing of

bulky and garden waste once a week.

Frequency of street sweeping

- In front of shops ' Daiiy'sweeﬁing
- Residential area _ Once a week .
Frequency of drain cleansing Once a week.
Grass cutting _ ' ' Once a month

d. Monitoring Indicators
The following monitoring indicatofs should be used.
a. Cleanliness of town (Buiky.and Garden Waste)
b. Ratio of.plastiq bag use -
c. Waste amount collected by.one vehicle (t/day/uniﬁ)
.d. Waste amount collected by one laborer (t/daY/pefson)_

e. Street and drain length covered by one labbrér {km/person)}.
{4) Schedule and Organization

‘The implementation of the abovéfprpject have ‘been started on lst of March

1989,
Implementation schedule of immediate improvement plan is shown_iﬁ' 

Fig., 7.2-2, Organization for implementation was prbposed as shown in Fig.

7.2-3.
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Fig. 7.2-3 Proposed Organlzatlon for Introductlon of
3 times a Week Collection
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7.2.,2 Final Disposal for MPPP
(1)1Prbposed:1mmediate Improvement Plan

'The lmmedlate lmprovement plan on the final disposal system in MPPP, which
}can be’ achleved through the efficient use of the ex1st1ng personnel and
equlpment and cooperatxon of the citizen without incurring large investment,
‘has been discussed with the related organizations and is proposed as shown

in Fig. 7.2-4.
a. Construction of'Bufféf Zone

bue to close proximity of the densely populated area, the BSDS have had
hany cpmplaints'from the neighbouring residents. This situation became
worse by theicompletion of low cost housing next to the BSDS in November,
'1938.i |

LIn’ordérato mitigate.the complaints, a buffer zone which consists of an
'embankment, vegetation and a gas removal facility has been proposed to be

constructed in front of the new 1ow cost housing.
b. Construction of an Enclosing Net Fence

Although the earth bund has heen’ prov1ded in the sea at the BSDS, it is
‘not an enc1051ng embankment. Due to 1neff1c1ency of the bund, the bund
_ cannoh cpmpletely protect the wastes from being washed away by the

tides, Iﬁ order to prevent floating items from being washed away into

the sea, it was recommendsd that an enclosing net fence be installed.
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¢, Reinforcement of landfill operations

In addition to the present operational plan for the BSDS, the following

aspects have been proposed to reinforce the present landfill operations.

i) Preparation of weekly and monthly operational plans
ii) Execution of regular topographic survey

1ii) Preparation of an ultimate use plan for the complated landfill
d. Reconsideration of disposal fee system

The present disposal fee is a uniform rate of M$60 per month for each
applicant for the use of the BSDS for an unlimited disposal amount. The

Study Team has proposed MPPP to reconsider the disposal fee system.

e. Close collaboration with relevant departments

The present final disposal system is managed by Health and Engineering
Departments of MPPP. The State Secretariat co-ordinates with other
relevant authorities concerned for acquisition of new disposal sites.
Although collaboration between departments and sections at present seems
to be established, lack of communication is observed due to the variety
of organizations. Close collaboration with relevant departments has been

therefore proposed.

£. Recognition of the importance of sanitary landfill for final disposal

and consent for an increase in final disposal cost.
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7.2.3 Collection and Cleansing Work in MPSP
(1) Problems to be Solved

According to the weighbridge data recorded in June and OCtober'1988,_a
collection vehicle collects 4.1 ton of waste per day on Qvgrége."Hoﬁever,
waste amount of each vehicle vary from 1.6 to 7.0 t/day depending on area.

7 wvehicles in 3 partibular_areés cdllect only.l.g_t/vehiqle/déy on average,
It is necessary to improve this situation thrduqh adequaté control of
collection vehicles using weighbridge data. But, it is also. found that each
overseer controls owa vehicles'indepehdently without any standfbf vehicle
and there is no system to make pfoper assignment of collection-vehicles.
Therefore, es;ablishment.of'a‘control system of collection vehicles is
important and crucial to improve the efficiency of collection vehicles and

to provide punctual collection service.
{2) Systems to be Established

Control of collection vehicles should: be done at géragés of collection
véhicie leocated in Mac Madin, The proposed organization:schem37for vehicle
control -system is shown in Fig. 7.2-5. It_showstthat:both.a vehicle
overseer and a research and planning sectibn are respoasible for. vehicle

control and its improvement. Their functions are as shown below.

a. Vehicle Overseer
- Instruction of daily works
- Recofding on da%ly collection work of vehiclés
-~ Collection of data '
- Weighbridge data
.~ Weekly drivers record

- Maintenance record and schedule

Preparation and submission of weekly report.

b. Research and Planning Section
~ Preparation of monthly report
- Prefaration of plans for proper vehicle assignment.

- Instruction and guidance to vehicle overseer
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IChief Health Inspector

y

r—‘ ' : ] Monthly Report
. Weekly ¢ ot
Senior Health Research and
Inspector Report [Planning Section
(North District)

Weakly Report

Vehicle overseer

Vehicle ) ) " Monthly wvehicle
. maintenance Weekly Record
record Driver record
Workshop : Drivers ' Weigh bridge

Fig. 7.2-5 Organization'for Vehicle Control
(3) Schedule of Implementation
From fifst Déc, 1988, an overseer has been assigned as a vehicle overseer to
“the workéhdp.in Mac-Madin which has 25 collection vehicles for North

District and Perai area., The Time and Motion Study was also been conducted

from Dec. 1989 to find actual problems for all vehicles.

~140--



7.2,4 Final Disposal for MPSP
{1) Proposed Immediate Improvement Plan

The immediate iﬁprovement plan on the final disposal system in MPSP, which
can be achieved thrbugh the efficient use of the existing personnel and
equipment and cooperation of the citizen without incurring large investment,
has been discussed with the related organizations and is proposed as shown

in Fig. 7.2-6.
a. Improvement of on-site road at the PPDS

On site road in the PPDS from the Jalan Permatang Pauh has not been
properly prepared and maintained which makes it very difficult for truck

drivers to manoeuvre their vehicles, specially during rainy days.

In order to maintain smooth access to the working face and to Protect
collection vehicles from frequent damages, it was proposed that MPSP

improve the on-site road by embanking and gravel pavement.
b. Application of cover materials

The practice of open crude dumping almost completely with almost nc cover
materials in PPDS, has great impacts on to the surrounding environment,
mainly caused by spontanecus ignition, littering of wastes, offensive
odor, etc. These have made the surrounding residents often complain to
the Council. Minimum application of cover materials was proposed to

prevent surrcunding environment from damage and nuisance,
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c. Establishment of disposal site boundary at the PPDS

Site boundary was not established at the PPDS which had daused much

environmental impacts on the surroundings,

In order to minimize the surrounding area from being affected by
operation at the PPDS{ it has been proposed that‘a'sité boundary to be

established as follows.

- To ¢lear, compact and level the 51te boundary
- To construct an enclosing bund using burn-out waste and 3011
available at the site

- To cover the bund with soil
d. Strengthening of the organization for final dispbsal

Although Health Department, in principle, is respbnsiﬁle for:piﬁnﬁing,
management and operation of disposél sites{'éhére'was no sectibh'br
personnel respon31b1e for such works asg well as site acqu151t10n.i in
fact, there were no records of 1ncom1ng vehlcle at Pulau Burong d;sposal

site since its opening in 1981.

In order to strengthen the organization for final disposal the_folloﬁing

measures were proposed.
i) Assignment of personnel for the control of EPDS and PBDS
ii) Assignment of a civil engineer
iii) Allocation of equipment and materlals _
iv) Establishment of close collaboratlon w1th relevant depaltments

e, Preparation of operational plan

In order to achieve sound operation and efficiency and to lengthen life

expectancy, preparation of operational plan was proposed as follows.

i) Preparation of weekly and monthly operational plans .

ii) Execution of regular topogrfaphic survey
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iii) Preparation of an ultimate use plan for the completed landfill

~iv) Strict inspection on incoming waste

f. Recognition of the importance of sanitary landfill for final disposal

and consent for an increase in final disposal cost.
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7.3 Interim Measure During 1989 ~ 1991 .
7.3.1 Collection and Haulage in MPPP

The new disposal site in Pantai Acheh located 30 km from Gebrgétown is
Scheduled.to bégin operation in 1992 and until Ehat'time, the present
disposal site (Bakau Sfreet disposal site) and‘fhé previous disposal site.
(Jelutong disposal site) will be used for finél disposal site by mounting up

methods mainly.

_When.the‘Pantai Acheh disposal site commences operétions, the collection and
haulage cost will increase. More collectiox vehicles and more laborers will
be required because tiansportation'to the disposal site takes abéut 2 hours
for each trip. The reconsideration on contract aﬁduht'will also be

necessary. Measures to encouragée the private seétor‘to haul their waste to

Pantai Acheh will be needed to prevent iliegal dumping,. .

To mitigate this cost increase, changing the type of collection vehicles
from sideloaders to compactors and introduction of the 3 times a week

collection system are greatly required.

The increase in number of vehicles and change of vehicle type will require

the following considerations by MPPP.

{1) Collection Vehicles of MPPP
a. Replacement of the 0ld Vehicles
MPPP should replace the old vehiéles especially those bought before 1980
by compactor vehicles until 1991.‘ However, -the iﬁcfease in number of
vehicles is not needed for the three areas: Tanjong Tokong, Tanjong

Bungah, North part and South part of Ayer Itam, since the contractors are

scheduled to start o?eration from March 1989,
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b. Strengthening of the Maintenance Capability of the Workshop

‘Long transportation to Pantai Acheh disposal site poses heavy burden and
‘requires adequate maintenance of collection vehicles.. The following

points should be especially considered,

'~ Preventive maintenance;

- Propér repiacement of collection ¥ehicle based on economic life of
-Véhicle'(The losses caused by down time should be considered):

- Training of drivers to prevent overloading, to follow the specified

haulage route and to maintain safe driving.

‘Adequate maintenance of collection vehicles is especially essential when the

3 times a weeX collection service is employed.

(2) Contract
a. Extensjon of the present contracts
The present contracts with the contractors are going to be terminated in
1990, A new landfill site is expected to open at Pantai Acheh in the
beginning of 1992, It is recommended that MPPP will make extension of

the present contract until the opening of the new landfill site due to

‘the reasons given below:
i. Apﬁlicéble vehicle type and contract conditions will be different
from those applied at present after the opening of the new site
which is remote from the city area. '
ii. The remaining period (1990-1991) is less than two years.
iii. If MPPP and makes new contracts in 1990 instead of extending the

present'bontract, such new contracts will have to be greatly

modified at the time when the new landfill site is opened,
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b. Review of Contract Zone

Since a compactor vehicle ¢an haul larger amount of waste than a side
loader does, wider collection zone will be required to keep reasonable

number of stand-by vehicles.

A contract collection zone should be sufficiently wide so that the waste
collection amount will be more than 30 tons. per day in each contract
zone, where 4 or 5 compactors, at least, can be employed. This

recommendation is given due to the reasons given below,

i. Some stand-by vehicles are required to provide reliable and
_ Legular collectlon service, Ratio of stand-by vehicles to:
regularly operating- vehlcles should bhe 20% - 25% 1n view of both

technical and economical view p01nt.

ii. In order to keep the ‘stand- -by vehicle ratlo at’ 20% - 25% as
discussed above, a contract collection zone must be large enough.
(collection amount being more than 30 t/day at least in a

contract collection zone)
{(3) Introduction of the 3 Times a Week Collection

Introduction of the 3 times a week collection is another measure for cost

reduction.

Introduction of the 3 times a week collection Shduld_be started in 1989,
Therefore, it will be desirable for the coming;contracts—to.empioy the 3
times a week collection system in.establishing the model area for the
contractors to develop the kaow ﬁow:in the introduction of the new

. collection system; as a first step towards the implementation of the first

phase project.
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MPPP. should keep stand-by compactor vehicles to assist the contractors when

they have vehicle shortage due to the vehicle breakdown.
7.3.2 Final Disposal for MPPP
(1)=Proposed Sites
Proposed PADS is planned to be opened in January 1992. Final disposal in
-MPPP durlng the transitionary perlod from the present system (1.e.
_contrqlled tipping} to the future system (i.e. sanitary landfill), is to be
‘made as follows at the proposed sites as shown in Fig. 7.3-1.
) Use of-pfesént BSDS
ii) Mounting up of present BSDS
) Mounting up of JMPDS (Jelutong Mole Previous Disposal Site)
- (2) Interim Measures
a. Planning Conditions

Planning ceonditions for the interim measures are summarized as follows,

Service ‘area: Pulau Pinang

[
St o

T
[

‘Waste to be disposed;
Municipél waste such as domestic, commercial, streset sweeping.
drain and beach cleansing waste and non-toxic industfial waste
' acéepted by the Council,.such as cpnsﬁruction and demolition waste.
iii) Cumulative disposal amount; 500,000 ton |
: {from Dec. 1988 to Dec. 1891)

iv) Daily disposal amount ; 446 tsday in 1990

v) Unit weight of waste i r =0.8 t/m3

vi) Cumulative 1andfill volume; 630,000 cubic meter

{from Dec, 1988 to Dec. 1991)

vii) Cumulative landfill volume
820,000 cubic meter

e

with cover soil
30% of landfill volume of waste to be

~a

viii) Amount of cover soil
disposed of
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b. Details of Interim Measures

Based on the planning conditions, interim measures are tabulated in Table

7.3-1 and plans of interim measure are illustrated in the Supplementary

Report Volume VI Drawings,

Table 7.3-1 Interim Measures for Final Disposal in MPPP

ITEM CUMULATIVE
DEPTH OF
AREA PERIOD LANDFILL
RKS
DISPOSAL ?QEEEE?L (HA) OF USE VOLUME WITH REMA
SITE COVER SOIL
(1000 m3)
Extension 5 0.4 Present to 22 Northern &
of BSDS Dec., 1988 Southern
Edge
Mounting-up 5 4.8 Jan, 1989 to 240
of BSDS Jan, 1990
Mounting-up Site A; 3 Site A; 7.6 Feb. 1990 to 228
of JMPDS Site B: 2.5 8ite B; 13.0 Dec¢. 1991 328
Total - 28.6 818

¢. Cost Estimation

Outline of project and project cost for the

in Table 7.3-2.
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Table 7.3-2 Outline of Project and Project Cost for the Interim Period (MPPP)

WORK ITEMS SPECIFICATION QUANTITY fgif' REMARKS
1. BSDS
Enclosing  Top width 1.5 m 730 m 41,600
Bund _ ‘ : _. .
On-site Read width 6.0 m 720 m 18,500
Road .
as.ge@oval Wi.0 m x L1.0 m x D4.0 m . 20 units 9,800
acility _ [ K .
Sub-Total 70,900
2. JMPDS
Site A _
Enclosing Top width 1.5 m 1,080 m ‘61,600
‘Bund _ _ s
On site Road width 6.0 m 5E0 - m 14,900
Road _ : S
Gas Removal W1.0 m x LY1.0 m x D4.0 m 34 units. 16,700
Facility : : : '
Sub-Total 93,200
3. JMPDS
Site B _
Enclosing Top width 1.5 m 1,280 m 74,000
Bund : L
On-site Road width 6.0 m 730 m 19,700
Road
Gas Removal W1,0 m x- L1.0. m x D4.0 m _57_units 27,900
Facility
Sub-Total 121,600
4. Detailed 346,000 Constfucﬁion
Design of : cost x 3%
PADS
Sub-Total 346,000
Total 631,700
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7.3.3 Collection and-Haﬁlage in MPSP

The two new disposal sites, ; one in KualLa Muda located 20 km from
Butterworth and the other in Pulau Burong located 35 Km from Bukit'Mértajam
_ére schedu;éd to begin operation in 1992 and until that time, the present
disposal site (Permatang Pauh disposal site) and the Pulau Burong disposal

site will be used as final disposal sites by mounting up methods mainly.

When the Permatang Pauh dispoéal site is closed and Kuala Muda disposal site
commences:oparations, the collection and haulage cost will increase. More
collection vehicles and more laborers will be required because
tfansporﬁétipn to the disposal sites takes about 1.5 to 2 hours for each
trip;"The reconsideration on contfact amount will alsc be necessary.
‘Measures to encourage the private sector to haul their waste to both

disposal sites will be needed to prevent illegal dumping.

To mitigate this cost increase, changing the type of collection vehicles
frOm'tipperitfucks to compactors and introduction of the 3 times a week
collection system are greatly required to reduce the collection and haulage

cost,

The increase in number of vehicles and change of vehicle type will require

the following considerations by MPSP.
(1) Collection Vehicles of MPSP
a. Replacement of the 01d Vehicles

‘MPSP should replace the old vehicles espacially those bought before 1980

by compactor. vehicles until 1991.

It is neéessary to'indreése the number of collection vehicles of MPSP if
'contractléfeas:ﬁre not expanded. However, since most of the tipper
trucks-and 7 compéctors were bought before 1980, these vehicles should be
réplaced as soon as possible. Also it is recommended that MPSP should
" provide Stand—bf'vehicles'that will provide vehicle back-up and ensure

- ‘regular collection service.
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b. Strengthéning of the Maintenance Capability of the Workshop

~Long transportation to Kuala Muda and”Pulau Burong disposal sites podses
heavy burden and regquires adeguate maintenance of collection vehicles.

The following points should be especially considered.

- Preventive maintenance

- Proper replacement of collection vehiclés based on economic life orf
vehicle (The Losses caused by down time should be considered).

-~ Training of drivers to prevent'overloadinéitc foliow thé_spedifiéd

haulage route and to maintain safeﬁdrivihq;

Adequate maintenance of collection vehicles is especially éssential when

the 3 times a week collection service-is.employed.
(2) Contract

Change of contract will require two consideration; the first is the schedule
of contracts and the second is the Change of vehicle types. It is also

required to expand the area of contracts,
a. Present contracts

The present contracts which started in May 1988 is scheduled to finish in
May 1991 unless the contracts are extended. At,that:time,'tﬁere will be
two choices, the first is to extend the present contracts until 1992 and

the second is to extend until May 1993,

For the latter case, the contracts to be remnewed should indludé the
“conditions for the change in location of.disposal-sité;:which méy result
in the changes of contract amounts. Therefore, an extehSioﬁ of present
contracts until 1992 (the first choice) will be. the better cﬁoice for

MPSP. However, in the first choice total duration of the present
contracts will he less than 4 years, wﬁigh is short as compared-to the

duration of the economic life of collection vehicles.
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b. Review of Contract Zone

Present area of contract zones are too small to have a stand-by vehicle.
It is desirable to make contract zones large enough to have 4 or 5
vehicles tq keep a stand-by vehicle. It is recommended to have a system.

for assi;ting each other (contractoré and MPSP) during vehicle breakdown.
(3): Introduction of the 3 Times a Week Collection

_ Introduc;ion of the 3 times a week ¢ollection is another measure for cost

reduction.

Strong leadership is required in the introduction of the new collection

system,

Therefore, re-organization includihg establishment of vehicle control system
“'and ‘a clean51ng branch offlce in each district will be the first step of: the

interim measure.
7.3.4 Final Disposal for MPSP
(1) Proposed Sites

Proposed KMbS and.PBDS are planned to be opened in January 1992, Final
disposal in MPSP during the transitionary period from the present system
{i.e. controlled tipping) to the future system {i.e. sanitary landfill), is

to be made at the proposed sites as follows. (Refer to Fig. 7.3-2 & 7.3-3).

i) Mounting up of present PPDS
ii) Use of the extension area of PPDE

iii) Use of prasent PBDS (Pulau Burong Disposal Site)

As for the PBCS (Prai Earfage Candidate Site) which MPSP intended to use for
the 1nter1m period 1nstead of the PPDS, a site investigation on the PBCS was:
conducted by a MHLG expert and an evaluation report was ‘prepared by the
expert, 'Based on the report, the use of PBCS for lnterlm pericd was not

recommended.
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{2) Interim Measures
a., Planning Conditions

In addition to the above-mentioned proposed sites, planning conditions.

for ‘interim measures are summarized as follows.

ITEMS ' _ : ~ PPDS PBDS  REMARKS'
i. Service Area . North & South
Central . District
District
ii. Wastes to be Disposed Municipal waste such as domestic,

' commercial, street sweeping, ‘drain and
beach cleansing waste, and non-toxic
industrial waste accepted by the
Council, such as: construction and
demolition_waste._

iii. Cumulative Disposal Amount - 320 - 40 - from Dec. 1988
{thousand ton) ' _ to Dec. 1991
iv. Daily Disposal Amount ' 283 . 34 in 1990
{(tsday) - '
. v, Unit Weight of Wastes : r :'0.8 ton/m3
vi. Cumulative Landfiil Volume 390 ' 50 £rom Dec. 1988
(thousand m3}) to Dec. 19921
vii, Cumulative Landfill Volume o510 60

with Cover "Soil
{thousand m3)

viii., Amount of Cover Soil’ ©30% of'landfillf&olume

of waste to be disposed

of
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b. Details of Interim Measures

Based on the planning conditions, an interim measure is tabulated in

Table 7.3-3 and plans of interim measure are illustrated in the

Supplementary Report Volume VI Drawings.

Table 7.3-3 Interim Measures of Final Disposal in MPSP

ITEMS CUMULATIVE
DEPTH QF LANDFILL
iggXICE LANDFILL ?Ei? gﬁR;gg VOLUME WITH REMARKS
{METER) COVER SOIL
DISPOSAL SITE (1000 M3)
Mounting up North & 3 11.0 Dec. '88 330
of PPDS Central to
District Nov. '80
Extension North & 5 3.6 Dec. 'G0 180
Area of PPDS Central to '
District Dec. '91
Present South 2 3.2 Dec. '88 G2 Trench
PBDS District to Method of
Dec, '91 Landfill
Total - 17.8 B72

¢. Cost Estimation

Outline of project and project cost for the interim period are made and

tabulated in Table 7.3-4.
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Table 7.3-4 Outline of Project and Project Cost for the In

CosT

terim Period

WORK TTEMS SPECIFICATION QUANTITY (M$) REMARKS
1. Mounting up
of PPDS
Enclosing Top width 1.5 m 1,850 m 105,500
Bund o . -
Gas Removal W1,0 m x L1.0 M x D4.0 m 44 units 21,600
Sub-Total 127,100
2. Extension
of PPDS
Clearing . 40 ha 1,500
Enclosing Top width 2.0 m 710 m 43,900
Bund
On-site Road width 6.0 m 250 m 18,800
Road
Pipe $1.2 m PC., Pipe 7.5 m 5,300
Culvert .
Gas Removal W1.0 m x L1.0 m x D5.0 m 15 units . 9,200
Facility
Sub-Total 78,700
“3. Landfill
Equipment
for PPDS .
Bulldozer 18 ton class 1 unit 366,000
Excavator 24 ton class 1 unit 270,000
Tipper 12 ton class 1 unit 65,000
Truck '
Sub-Total 701,000 !
4, Landfill
Egquipment
for PBDS
Bulldozer 18 ton class 1 unit 366;000.
Sub-Total 366,000
5. Detailed 235,000 Construction
Design of cost x 3%
KMDS & PBDS
Sub-Total 235,000
Total 1,454,900
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8. Site Selaction
8.1 Site Selection Process

The selection of sites for main facilities {final disposal sites,
incineration plants and transfer stations, etc.) consists of 3 stages as

shown in Fig. 8.1-1, and the following 5 points are considered key factors
in site selectioni

- Pbssibility of land acquisition:

- Poséibility_of oﬁtainiﬁg neighbouring consensus;
- Compatibility with regional develcpment plans;

- Economié.feasibiiity;

- Envirénmental acceptability.
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1 ! NI
' Step.2-1 Step 3-1

Screening of candi- .
date sites by alter-
native study for Master
Plan '

— l

Step 1-2

Identification of
conditions to: be
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step 2-2

Determination of
method for screening

gites
1

stép 32

|Final ‘site sélection
{by selecting -

the most suitable
alternative

Step 1-3
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necessary study areas

Step 2-3

Data collection and
site investigation

|

Step 1-4
Selection of
potential sites

Step 2-4
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potential gite on
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legal, technical and

gconomic aspect

e |

‘Step 2-5
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potential site on
environmental
acceptability

Step 2-6

Selection of candidéte

sites
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8.2 Site Selection
(1) Selection of DPotential Sites

The Site Selection Committee selected the 21 poténtial sites based on 3 key
“factors, i.e. i) possibility of land acquisition, ii) possibility of

.. obtaining neighbouring consensus and iii) compatibility with regional
development plans, consisting of 13 sites for disposal, 3 for incineration

plants and 5 for transfer stations as shown in Fig. 8.2-1.

{2) Selection of Candidate Sites

Candidate'sites are selecteﬁ in the second stége by examining the potential
sités'selectéd'in'the-first stage. In addition to the 3 key factors
considéred in the first stage., the factors of.iv).économic‘feasibility and

- V) eﬁVironmental'aCCeptabiliﬁy are aISO'COnsidered in the'examiﬁatidn

process.
The potential sites were evél@éted'on the basis of the 5 key factors given
above, and the following 3 rankings were set up for the detailed evaluation

criteria.

0 Most of the evaluation items are cleared.

‘A : . Further studies are required for the clearance of some evaluation
“items. _
¥ s+ There is a critical barrier which cannct be cleared, or there are

some -unsuitable points for a candidate site.
Those potential sites given an "X" ranking would not be selected as

candidate sites. The results of the evaluation are given in Tables 8.2-1,

8.2-2 and 8.2-3,
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As a result of the above selection process, the fbllowing sites were

selected as candidate sites in order to incorporate them in the technical

alternatives which have been examined in Chapter 9.

a, Final Disposal Sites
~ Pantai Acheh in MPPP
— Kuala Muda in MPSP

- Pulau Burong in MPSP

b, Incineration Plants
- Free Trade Zone in MPPP

-~ Prai Industrial Complex in MPPP

c. Traﬁsier Stations
- Jelufonq Mole in MPPP
- .Free Tfade Zone in MPFP
- Balik Pulau in MPPP
- Mak Mandin in MPSP

Note: Selection of incineration plants and termsnfdr stations were
 necessary to examine the féaéibility of those facilities though
they turned out to be infeasible as a result of the feasibility

study made in Chapter 9.
{(3) Final Site Selection
The Site Selection Committee decided that'Panhai Acheh in MPPP and Kuala

Muda and Pulau Burong (Byram Forest Reserve) in MPSP would be the new

disposal sites for Penang State.
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Table B.2-1 Potentlal qlte Evaluatlon Results for
Disposal Sites

L Key ‘Factors Evalﬁatéd 7
Possibility | Possibility | Compatibility Economic | Environmental
Potential Sites of Land of Geﬁtihé' “with Regional| Feasibility | Acceptability
Acquisition | Neighbouring | Development
Consensus Plan
‘Jelutong Area A X X A *
X _ o '
b Middle Bank - - O : A ‘ A A _ X .
P | South Eastern Sed ' = B
. Q O X O A
P | Shore
Pantai Acheh o o o | A A
Kuala Muda O A Kol O A :
Kampong Selamat x 0 X . o X
Mak Mandin |1 o A A XA
.y Prai Barrage e A : X A X.
P | Prai Industrial 6 B
S | Complex ' © X O X
p . _ S i
Bukit Minyak X A A A A
Gajah Mati X e, A o A
Pulau Burong (O O O A ' ‘ VA |
Pukit Taubon o o x -l 0 CA
_Note: _
o: most of the evaluation items ‘are’ cleared i
A: further studies are required for the clearance of some evaluation items
X: there is a critical barrier which cannot be cleared, or there are some

unsuitable points for a candidate site
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Table 8.2-2 Potential Site Evaluation Results for
Incineration Plants

Key Factors Evaluated

Possibility Possibility | Compatibility Economic Favironmental
Potential Sites of Land _ of Getting vith Regionali Feasibility ACCeptability'
Acquisition - | Neighbouring | Development
' Consensus Plan
]
P C .
; Free Trade Zone O 0] O Q O
P
Prai Industrial _
Q O O O O
_H Complex
P
5 .
P | Permatang Pauh - -
X 9] O X A
Disposal Site

Note:

b B0

most of the evaluation items are cleared ' e
further studies are required for the clearance of some evaluation items
there is a critical barrier which cannot be cleared, or there are some

unsuitable points for a candidate site
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Table 8.2-3 Potential Site,Evaluation Results for
Trangfer Stations

Key Factors Evaluated o :
Possibility {Possibility Compatibility'ﬁcbnomiﬁ Environmental
Potential Sites |of Land | of Getting | with Regionall Feasibility | Acceptability
dcquisition Neighbouring Development, ‘ ) '
Consensus Plan
. Jelutong Mole O O A A ' a
p ‘ ' . RS
. { Free Trade Zone O O 0 O - 0O
Pl e e ]
P B N _ _
Balik Pulau A : O _ O O =O
Ki o o - '
p Mak Handin Q O O O Q.
S | Permatang Pauh '
o X O O A A
P | Disposal Site

Note:

o: most of evaluation items are cleared

A:  further studies are required for the clearance of some evaluation items

X: there is a critical barrier which cannot be cleared, or there are some
unsuitable points for a candidate site
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8.3 Environmental Acceptability

?he'qnvironmen;al evaluation from view-points of various elements described
below is made and tabulated in Tables 8.3-1, 8.3-2, 8.3-3 and 8.3-4.

respectively,

- 'Possibilify of drinking water pollution
- Impact'by'§uffape water poliution
- Impact by flooding _
- 'impact by'groﬁndwater pollution
- Distance f?om_aifﬁdrt and other public facilities
- Distance from densely populated areas
- Poséib}lity»bf‘dust, noise and odour hazérds
e Compatibilit§ with land use of adjacent areas
- Siope siability _ .
- :Iﬁpact~bn_inshore or riﬁe:.fighery
- impé@t on térresﬁrial vegetation and wildlife
- Impéct on aquatic/marine flora and fauna
- Iﬁpact on naturalilandscape _
- Impact'on historical places or structures

- Impact on religious places or structures
Upon the'evaluatiqn of_Ehese elements together with the evaluation of

political, social, legal and technical aspects, the selection of candidate

sites is made.
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8.4 Conditions of Candidate Disposal Sites

The conditions of the selected disposal sites are given in Table 8.:4-1.

Table 8.4-~1 Conditions of Selected Disposal Sites

- MPPP _ MPSP
Items PANTAI ACHEH KUALA MUDA _ PULAU BURONG
West coast of Penang North coast of MPSP; South dbaét_dﬁ MPSP,
-Location Island; 35 km from 20 km from Butter- 35 km from Butter-
Georgetown worth : worth |
Inland: 18 ha . L
o . 29 ha
Area 100 ha Lagoon: 60 ha n
- ' N _ . Inland: low : Byram Forest
Lregeg ‘Natural forest . marshlan Reserve (man-made
hand Use Lagoon: lagoon forest) .
Inland: man-made
_ forest; low _ 7
: L marshland; Farmland; mangrove
A . Mangrove forest; . .
Neighbouring : scattered forest, man-made
Man-made forest;
Land Use . ) houses forest
Scattered houses . -
Lagoon: lagoon;
- scattered
houses
. Inland: flat. o :
Topography Flat marshland ~ marshland Flat marshland
Lagoon: lagoon . S
Geology Thick deposit of Thick deposit of Thick deposit of

marine clay’

Surface-water
hydroloqgy

Climate

marine clay

‘- marine clay

Part of larger
drainage catchment
area :

independent
catchment
area ‘
part of
larger
drainage
_area

Inland;

Lagoon:

Independent catch-
ment area

High temperature &
high humidity;
tropical rain zone

High.temperatufe &
high humidity:

tropical rain zone

High témpérature &
high humidity;
tropical rain zone

Covering Soil

Purchased soil {use
of Bukit Kechil if
possible)

' Purchased soil

' Purchased soil
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Chapter 9. Alternatives for Technical System -
9.1 Examination of System Components .
9.1,1 Basic Approach

Solid waste management system consists of variOus‘subusystems such as
storage/discharge, collection/haulage. intermediate.treatment, final
disposal., Some of the sub-systems are always necessary, whilé the necessity
of some other sub—systéms such as intermediate treatment systems depends on

local conditions such as financial, geographical and waste conditions,

Thi; Chapter will examine whether or not certain sub-systems are required,
as well: as their types, methods, facilities if required. The following
table explains the scope of examination made, in this Chapter, with respect
to each sub-systems.

Table 9.,1-1 Scope of Examination

SUB-SYSTEMS SCOPE OF EXAMINATION

- Storage & Discharge c
- Collection & Haulage C
- Transfer B

- Iﬁtermediate Treatment
. » Incineration
. Compost
. Shredding
-« Sorting
- Final Disposal

Oy

A: Examination was made as to:
- whether or not ths sub-system is necessary
B: Fxamination was made as to:
- whether or not the sub-system is necessary
- types, methods and facilities
C: -Examination was made as to types, methods and
facilities as the sub-system is absolutely
necessary. '

Note: A study was made regarding possible
specifications of low-cost incinerators. The
results of the study is shown in the
Supplementary Report Part X,
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9,1.2 Storage and Collection
(1) Basic Consideration of Storage and Discharge

The storage and discharge methods at the generation sources of solid waste
not only have a close relationship with the subsequent process, i.e.
collection, but also play a crucial role in the-entire solid waste’
management system, from haulage to intermediéte treatment (recovery of

valuable items) and further to final disposal.

Since thelprocess from discharge to colie&tibn is a point of contact between
the public and the 1ocal authority responsmble for éollectioﬁ,'a'consensus
on the discharge and collection methods should be reached through :
administrative influence on the public and.public demands on the:

administration.,

' The introduction of uniform storage and discharge methods at the source of
solid waste Qenefation is impossible due to the diversity of the solid waste
in terms of volume, shape and guality and also because of the diffe:ent

forms of land use.

With the advancement of urbanization, however, storage and discharge methods
increasingly affect the collection efficiency and, therefore, the adoption

of specific methods should be encouraged as much as possible.

Alternative storage and discharge methods can be suggested by adobtingf
different methods in terms of the following éspects,:in turn determined by
the consideration of where, how and what types of s0lid waste should be -

stored and when they should be discharged.

- Separate discharge
- Types of storage and discharge containers
- Places of storage and discharge

~ Discharge fregquency

—175—



‘Table 9.1-2 shows different methods of solid waste storage and discharge

ineluding those currently employed.

Table 9.1-2 Solid Waste Storage and Discharge Methods

Solid Waste
" Separation

Not separated

Mixed discharge

Separated.

Solid waste separated into 2 or 3

types before discharge

Storage and
Discharge
Containers

Use of same

containers

Storage container is also used as

discharge container.

Use of different
containers

Solid waste stored is discharged
with containers designated by
collection side.

Containers not
used

- $0l1id waste stored is either

directly discharged to collection
vehicle or discharged inm bulk at

location designated by collection
side. ' : :

Storage and
Discharge Places

Same place

Inside or outside of generation
site

Different place

Storage at inside of generation
site and discharge outside

Discharge
Frequency

Not.designated

Discharge at any time

Designated

Discharge only at designated times

Alternative ‘plans with different storage and discharge methods vis-a-vis

land use types are given in Tables 9.1-3 and 9.1-4.

Although there are many types of storage and discharge methods, as outlined

above, there is no single conclusion as to which methods should be selected

. on the basis of their direct connection to actual collection systems,
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The seéérétefcoilection of solid waste where the solid wasta is ‘separated in
dccordance with the funcﬂions_of the intermediate,tieatmeht‘sysﬁem'(ide.
separated into cdmbuétible waste and incombustible waste, eﬁc.) will not be
introduced as déscribé&:in {5). =~ However, the'fdilowing bulky-waste and tree
cutting waste should be separately colleqtéd’in view-of its irreqular

generation:
- 01d furniture and household electrical apﬁiiances, ete, .

-~ Felled trees and branches

- Large vclumes.of waste following housé removal, etc.
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(2) Stbrage and Discharge
- a, Reéidehtial.Areas.

Storage and discharge methods in residential areas will depend on the
type of colleéﬁion method, i.e. door-to-door or station collection. In

the case of door-to-door collection, the following principles must be met.

- Fized étands should be provided to prevent the waste_beinq'scattered
by'céts and dogs if the solid waste is to be left outside

‘6vernight. The solid waste should be discharged in plastic bags.

- Fixed stands are unnecessary if the solid waste is to be placed

‘outside in accordance with designated collection times.

- If portable bins are used, the weight of the bin, including the
" solid waste should not exceed'zo'kg to avoid backache of collection

workers.

' Based on the above ptinciples,_the_following three methods can be used

for solid waﬁte'storage'ahd diséharge in residential areas:
" fixed bin + plastic bag
- portable plastic bin

'—‘ﬁlastic bag

Table 9.1-5 shows the advantages and disadvantages of each method of the

" above. .
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Table ¢.1-5 Comparison of Household Solid Waste Discharge Method:

1N_HOUSEHOLDS AT DISCHARGE POINTS - . . PUBLIC
CLEANLINESS HANDLING CLEANLINESS HANDLING COST COOPERATION

_ . _ ' : ' " Much
Porta?le ' A 2 B B A .
plastic bin : N -0 reqguirement

- Plastic bag . Less

A B A B .
{disposable) A : . requirement

- F%xed plastfc_ . N | . .é Much
bin + plastic . A : ' o " requirement
bag

1 Good
: Not good

Note: - A b;n should have the capacity of 40 - 70 11tre.
(Preferably, the welqht of bins with solld waste should be less than
15 kg.)d
-~ Bins should be washable.
- Portable bins should be taken to a collection point, and taken back

to the house after collection. Bins should have lids,

In view of collection efficiency, fixed blns + plastlc bags or portable
plastic bins are recommended. In the case of plastlc bag wlthout bins,
the public should discharge their bags in the mornlng of the collectlon

-day Lo prevent the waste being scattered by cats and dogs.

In the case of station collection, a cdntainer may or may not be provided
at the station. As the solid waste must be brought to the station by the
residents of the area, a fixed type pin for each household cannot be

ugsed. Therefore, there are three possible collection methods as follows:
- Communal Container + Plastic Bag
- Plastic Bin

- Plastic Bag.

Table 9.1-6 shows the advantages and disadvantages of each method of the

above.
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(

Table 9,1-6 Comparison of Solid Waste Discharge Methods for Station
Collactlon

-IN_HOUSEHQLD AT DISCHARGE POINTS PUBLIC
CLEANLINESS HANDLING CLEANLINESS HAMDLING COST COOPERATION

Plastic bin A A B B A MOSt.
A : : : S requirement

Plastic bag : ' - ' Less

. . A A B :
disposable) = : : A B requirement

‘Communal _ '

container + : A A A A B MuCh.
‘~ requirement

Plastic bag

Good
Not good

In the case of plastic bins, residents would have to take back their
plastic bins to home after collection, Reliable punctual collection is
essential for statiom collection, especially in the case of plastic bags

to prevent the scattering of the waste by cats and dogs.

The contaxner system has the problem of securlng 51tes for container to
 he located due to the limited available land. It is, however, _
_advantageous 1n that the solld waste can be dlscharged at any time,
rmaklng it the preferred c¢hoice for such places as kampongs where a long

carrylng dlstance 15 involved.

The use of plastic bags should be adopted in ordinary residential areas
except in those places where containers may be 1nstalled without any

Speclal szte arrangements.
b. Kampdngs
Since acbeés to kampongs'by'ccllection vehicles is generally difficult,

the dlscharge of solld waste in plastic bags for collectlon at stations

is the most reallstlc method. Waste stations should be establlshed as

any as 90551ble and the provision of communal containers is preferable.
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Door-to-door collection in kampongs n903551tatas ‘the employment of
heapers to bring the solid waste to ‘the main road by carts or other means

and, therefore, is an exp9351ve operation.

¢. Commercial Areas

As the provision of communal containers or fixed household bins is
difficult in commercial areas, elither portablé_bins or plastic bags

should be used. The latter is preferable in view of easy collection.

d. Housing Complexes

Two types of dust chute systems are currently employed in hoﬁsing
complexes, i.e. (i) a container is provided in a storage room at the

bottom of the dust chute and (ii) no container is provided.

In pr1nc1ple, it is preferable that the use of dust chute be termlnated
in view of their adverse effect on the enviconment vis- a~v1s ba& odours
and the scattering of waste, etc. and that a system ‘be employed whereby
the residents of housing complexes take their solid waste to specified

points by using plastic bags.

For those housing complexes wheré'dﬁst_chute with a container is provided
for each 25 flats and where collection vehicles can be accéSsiblé to the
container, the use of_dust'chutg may be continued. In this casé, the
s0l1id waste should be collected'déily to prevent its overflow and bad

odour,
e, Premises Generating Large Amounts of Waste (Hotels and Markets)

Particularly large containers are required to deal with the large amounts
of waste generated by hotels and markets, etc. The prdvision of hauled
containers is prefgrable for markets, while éontainers for éoﬁpdctér
collection should be providéd for hotels.'as'in the case of hoﬁsing

complexes.
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f£. Bulky Waste Discharge Method

Tree trunks.and branches should be shortened to less than 1m in length
and bundled together for easy collection. In view of the scheduled
regular cqllection of bulky waste, it should be discharged at designated

collection points on designated days.
g. Cost Sharing of Discharge Equipment

In principle, the cost of the household bins and plastic bags should be
horne by the residents. The cost of containers used in housing complexes
-should also be borne by the residents in view of the required daily

collection. .

The Council should bear the cost of containers used in kampongs while the
" cost of containers provided for hotels and markets should be borne by

those using them.
h. Discharge Points
In principle, solid waste discharge points should be located at roadsides

for easy access by collection vehicles. The actual discharge points are

as'foliows.

- 1) Residential areas {(door-to-door 1+ ‘Roadside
:-collection) -
1i)”Re§idential areas (station collectign) : Station
iii) Kampongs : Btation {(or Communal
container)
iv) Commercial.éreas : Roadside

Dust chute or station

v} Housing complexes

on premises

vi) Generators of large amounts
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{3) Basic Consideration of Collection System

The'soiid'waste collection has a close relatiqnship-with_storage and
discharge methods at Sources of waste genaration, and ‘there iz a clash of

interest between the genarating side and collection side.

The nature of the conflict hnot only-réflects-the social and natural
conditions of the areas but also relates to. the types_and_functidns of
buildings where solid waste is generated. Conseguently, it is virtually

impossible to provide the same service for all residents. -

The boundary between the:two‘sides'cannot'be Unifofmly separated, .as shown
by broken line a-b in Fig. 9.1-1. Both sides are intertwined as’ shown by
s01id line c-d, causing different servide'leveis for the generating side and

different collection costs For the collection side.

Generating Side . Collecting Side.

' c a L '
1 o

Storage | Collection

Discharge i Haulage
b d

Fig. 9.1-1 Divided Responsibility-of Geﬁefatianahd Collecting Sides

For example, if curb-side collection is adopted for tﬁe doorétd;door
collection service, the generating side wcﬁ1d havé-to'carry:the'ééiid.waste
for guite a distance. If the backyard of the generation SOurCelis.
designated as the collection point, howevef; the ébllectioﬁ efficieﬁcy, i.e.

collection cost, would vary in accordance with the type of-generhtion source.
Given these characteristics of a solid waste collection service, there are

always compliaints from one side or the other, or from both, no matter which

collection method is employed.
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Nevertheless, if these characteristics are carefully examined from the
“viewpoint that solid waste managemeﬁt is inherently an administrative
se:vice_prbvided by the local authority, it can alsc be said that these
characteristics provide a'éhallgnge for the local authority vis-a-vis
implementing its own soliad wasﬁe_policies with consideration given to its

. specific geographical and soclal conditions, etc.
(4) Collection Frequency for Domestic Waste

‘The cost of solid waste collection is largely ihfluéngéd by the haulage
_disﬁancé to the disgosalzsite'and by the generation dénsity of waste. In
turh;rthe generation density depends on the population density and the
coliectiOn fréquency. The genéraﬁion density is double that of daily

‘collection if the collection frequency is three times a week.

As a resuit, only.half of the subject area for daily collection is covered
“on each colleétidn'day in the case of three times a week collection and the
collection cost will be reduced. This reduction in the collection cost is

‘much more noticeable in rural areas where the houses are scattered.

As shown in Fig. 9.1-2, the loading efficiency increases in proportion to
thé:wastegvplume_at each station. In addition, the speed of the collection
vehicles between stations declines when the distance between the stations is

shdrter.

.$h6°waSte volﬁme-at'éach station is small in the case of déily collection,
and the distance between stations is shorter in the case of dobrfto~door
colleétioh.. CQnSéquentiy, the collection efficiency decreases, increasing
the collection cost. In short, daily door-to-door collection is fairly

_expensive.
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There are two basic ways.of “reducing the eollection cost, both of which

require public cooperation in regard to waste discharge,

One is reduction of collection frequency, the other is adoption of the

statlon collectlon.

Assgming a collection frequency of three times a week, the collection cost
will be some 20% less than the cost of daily collection. If the station
collection method is employed, a cost reduction of some 10% will result

because heaping becomes unnecessary.

'Collectlons are conducted by collection crews consisting of a driver, 4 - 5
collectlon workers and 1 -2 heapers._ Since these workers not only 1¢ad the
waste’ onto the vehlcle but also collect it from each household, the volume

of waste at a station (pick-up point) is 70 kg for side loaders (equlvalent

to- the solld waste volume of 20 households)

As the side loaders uéed for door-to-door collection load an average of 70
kg of solid waste at each stétion, the following four alternatives can be

‘sﬁggested in terms of collection frequency and collection points.

a. Dailf’dobr-tohdcor. 70 kg, collection at station by heaper
collection ' ' '

b. 3 times/week door-to-door 140 kg, collection by heapers
collection

¢, Daily station collection 70 kg, residents take waste to station

d. 3 times/week station : 140 kg, residents take waste to station
collection '

The'cost and the required number of workers largely depends on the

‘collection system, as shown in Table 9.1-7.
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Table 9.1-7 Collection Costs of Various Systems for Domestic
Waste Collection in 20095 :

MPPP _ o | MPSP
Vehicles Workers Cost Vehicles Workers Cost
{unit) {person) (Mfmillion) (unit) . (person) (MERi 1N ign

a, Daily door-to- _ . . ,
door collection 143 . 997 17.6 117 814 13.%

b. 3 times/week
door-to-door ' .
collection 108 - 751 12.6 86 600 10.1

¢. Daily station . :
collection 143 - 713 15,2 117 582 11.8

d. 3 times/week
~ station - _ . S . .
collection C1los 537 10.8 . 86 429- 8.7

'Thé éelgction of éither.dailf.coliection or'ghréé times a week coiléctidn
depends not'only on cost but'aléo onnthe_léboﬁr management. In view of the
present excessivé labour force in MPPP,.daily_colléCtiqns can be . |
maintainéd. In cpmpariéqn, hoﬁevgr,'an extengion of the prgsent‘qollection
services require additioﬁal 1abbufers in MPSP and, therefore, an efficient

system should be introduced.

Consequently, station collection of 3 times a week ié'recdmmended'for both
MPPP and MPSP in order 4o extend the collaction service'area;with-effiéieht
system in 2005.

{5) Collection Methods

Although there are many solid waste collection methods, thé possible

introduction of the following three methods is discussed here.
a. Independent Collection System for Large Amount Discharger
As in the present case of MPPP, hauled containers and bulk-bin are used

for the generators of large amounts. This syétem'will.be'continued in

the future.
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-IE the use nf hauled containers is dropped in favour of bulk-bin,

_collection by large. compactors W1ll be possible along with domestic waste

collection because type of vehicle is same.

_ Nevertheless, ‘such large containers as hauled contalners will still be
requlred in such places as markets which generate partlcularly large
~volumes of waste. . Since Sunday collection from markets is essential, the

introduction of an independent collectxon system will be regquired.

On the Other hand,:an'indépéndent collection'systém for large amount
waste will be introudced by using compactor veh;cle with contaxner in
MPSP,

As the benef1c1ar;es should be charged for the collection .service based
on the Beneflclally.— Pay - Pr;ncxple and as the fee should be equivalent
‘to the collectlon cost, an lndependent collection system is alsc

desirable so that correct cost calculatlon can be made.
b. Bulky Waste and Garden Waste Collaction System

The. independent collection of bulky waste and garden waste should be
continued with the improvement of the discharge methods and collection

frequency.
~¢. Separate Collection System

The separate collection system has the advantage of preventing the
.sécondary pollution associéteé with treatment and disposal, It also
3331sts in the efficient operatlon and maintenance of intermediate

treatment and final disposal faCllltles.

The separaté cdllectibn system will, however, require independent
'.coilectionfsérvicés.for eaéh category of separating items, causing a
decrease ih ﬁhé'col1ection efficiency due to decrease of waste amounts.
- The reduced collection efficiency will result in the increase of cost by

soma 12%.
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In addition, the public cooperatioh for the introduction of this system
cannot be anticipated at present.' Due to these reasdns,-separate

collection systems will not be considered in the master plan,

d. Night Collection

Night collection is desirable in central Georgetown where the traffic is
extremely congested during the day time. . The expected cost reﬁucti0n by
night collection is up to 10%., In view of the fact that the ratio of

solid waste subject to night collection is 20%, however, the overall cost

reduction will be less than 2%.

As night collection necessitates the simultanedus operation of transfer
stations and disposal sites, 2 shifts are required. This will

subsequently increase the personnel, lighting and other costs.

As the expected cost reduction by night collection is mznlmal based on
" the above, night collection will not be considered as an alternatlve

collection system.
(6) Introduction of Large Collection Vehicles for Domestic Waste

The positive effects of using large collection vehicles increase in
accordance with the longer haulage distance and higher personnel éost.
Side loaders should bhe replaced by 6ompactors when the haulage distance
~exceeds 30 km, The current compactor size of 10 m3 is large enough and

little cost reduction can be expected by increasing,
9.1.3 Street and Drain Cleansing (Including Grass Cutting and Beach Cleéning)
(1) Responsible Bodies for Cleaning
The respective responsibilities of these agencies must be clearly
determined, Street sweeping, drain cleansing and the cutting of grass at
the curb, etc. are all part of road maintenance wofk. At present, street

sweeping and drain cleanéing are conducted by the Councils while grass

cutting is conducted by the JKR., As the cost of this cleansing work is
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fairly high, it is desirable from the Councils' point of view that the JKR
bear all the'costs or at least increase its share. However, it may be
difficult to achiQVe such an-arrangement in the near future, in view of the

‘fact that streets in residential areas are all state roads.

For the present purpose of examining alternatives for the Master Plan,
ﬁherefore, it is assumed that the street sweeping, drain cleansing and grass
cutting for federal roads will be conducted at JKR's expense. The total
length of subject state:roads is 68km in MPPP area and 62km in MPSP area.
Fig. 9.1-3 shows roads ﬁo be swept. The division of cleansing work is shown
in Table 9.1-8,
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Table 9.1-8 Division of Cleansing Work

MPPP MPSP

Street Sweeping
- Federal roads JKR JKR
- State roads USD UsD
- City roads _ UsD -
~ Village roads -~ uUsD
Drain CleanSing
~ Rivers DID - DID
~ Monsoon drains DID DID

' Engineering -
Dept., '
-~ Roadside drains USD usD
Grass Cutting
- Federal roads JKR . JKR
-~ State roads JKR _ JEKR

- City roads Engineering - -

o _ Dept. o ‘
-~ ¥illage roads - " Residents
~ Parks Secretary Secretary

‘ ! Dept, Dept.
-~ Drain sides Usp o UsD

Beach Cleaning . UsD UsD

Note: USD stands for Urban Service Department which

will be established in both MPPP and MPSP.
(2) Cleansing Frequency

The frequency of street and drain cleansing must be increased if they are
heaviiy littered'by the publie. The implementation of solid waste
collection and the strong enforcement of measures to prevent illegal dumping
are required to prevent the iittering of streets and drains, making public

cooperation indiSpensable as in the case of collection.
The volume of litter is generally large in shopping streets and markets,

“etc. where many people congregate and the health environment of these areas 

‘must be maintained at a high level,
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In comparison, the volume of litter is relatively small in residential areas

where there are not many pedestrians.

The frequency of cleansing should, therefore, be determined on the basis of
the actual requirements of specific areas, Street and drain cleansing is

typically labournintensive work in which a féwrpublic agencieg are involved,

Daily sweeplng is necessary in shopplng streets where there are many people
and lots of litter. In comparison, the dally sweeplng of streets in
residential areas is unnecessary. For example,_street sweeplng in the
Kuantan residential area only once every three weeks maintains standards of
hygiene. Since the reguired sweeplng frequency relates to the amount of

litter or scattered waste, it is difficult to d901de the optimal frequency.

U51ng Kuantan as an example, however, weekly sweepxng is conqldered adequate
if. a thorough collectlon service is prov1ded and the. prohlbltlon of 1llega1

dump1ng is 1mplemented.

A large proport1on of the solid waste and litter found in dralns is
associated with illegal dumping and, therefore, th1s practlce must be
-prevented. The weekly clean51ng of drains in r951dent1al areas 'should be
su£f1c1ent, as in the case of street sweep;ng. -Slmllarly,'graSs cutting
once. a month should be sufficient, while beaches should be cieaned gvety day
to give the clean and beautiful image of Peﬁaﬁg to tourist, Table 9.1-9

shows the desirable frequency for each'type.of cleansing.
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Table 9.1~9 Cleansing Frequencies

Street Sﬁeeping : Commercial areaé daily
- ! Streets in residential areé once a week
;: Méin roads in fural areas .once a week
t  Other roads ' once'd month

Drain Cleansing

Drains which are likely to be

blocked frequently daily
! Drains in residential areas once a week
: Other roads _ once a week
Grass Cutting + Drain sides once a month
Beach Cleansing ' _ ' daily

-(3) Mechanization
The'f 1owinge ggglshould be mechanized in view of the difficulty of its

manua 1mp on.
g 1n of main roa
ea s1 f monsoon rains
rass cu

(4} WGrk System
Each road is generally swept once a week and the work will be conducted by a
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9.1;4 Transfer Haulage
{1) Possible System Alternatives

As for the possible system alternatives of transfer haulage methods, the

followings are to be considered;

- Motor vehicles

f

Railroads

1

Ocean-going vessels (Barge)

- Puneumatic and hydraulic systems

In addition to the above, the following transfer methods are to'be_

considered as possible system alternatives of transfer stations:

- Direct re-loading type

- Indirect re—lbad}ng type with storage and compactor

- Indirect re-loading type with Storage and bailinq

- Indirect re-loading type with-storage and lbading equipment
- Indirect re-loading with compactor without storage

- Indirect re-loading with bailing without storage
{2} Selection of Haulage Method '

As described in Chapter 8, the candidate disposal sites, the locations of
which are a precondition for the.selection of the haulage method, are as

follows.,

- MPPP: Pantai Acheh Disposal Site (PADS)
~ MPSP: Kuala Muda Disposal Site {KMDS)
Pulau Burong Disposal Site {PBDS)

As there is no railway service near these three sites, and pneumatic and
hydraulic systems are too expensive, haulage by railway and pneuvmatic and
hydraulic systems would not be applicable in this study. The transfer

haulage system by vehicle or barge methods was, therefore, examined.
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(3) Selection of Transfer Station Type

In order to seledt the_hypes of transfer stations, the folloWing:aspects are
to' be considered; (Details are available in the Supplementary Report Volume
i Section 6.4)

- Ecdndmiq'feasibility according to the capacity requirenments
- Easiness and stability in operation

- Flexibility. '

- Safety .

'~ Operation and maintenance

- Space for the transfer statious

- Environmental acceptabilities

Based on the above mentioned considerations, the following types are

selected for the proposed transfer stations.
i, Transfer haulage by motor vehicles
- Pirect re-loading type to the transfer haulage vehicles for small
‘scale
- Indirect re-loading type with compactor and without storage
facilities for large scale
ii. Transfer haulage by ocean-going vessels
- Pirect re-loading type to the ocean-going vessels
- Indirect re-loading type with crane and without storage facilities
for unloading from ocean-going vessels
The reasons are described as follow;

As for small scale:

_ The capacity reguirements of the station is only 60 t/day.

- Construction is the cheapest and simplest.
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As for large scale:

The capacity requifements of the transfef‘stations are over 500
t/day. The transfer stations are classified as large scaled
transfer stations. :

- Collection vehlcles proposed in the study are compactlon type and
large {10 m ) Therefore, without compaction f301lxty the
proposed transportation vehicles become too big.

This type of transfer station can transfer large amount of wastes
_efficiently; _ o ' _ . )

- From the environmental poiﬁt of view, reception yards and bailing
types are not: recommended to wastes which contain large amount of

garbaga. .

- Constructlon of storage fa0111t1es requlres ‘large investment,
As for ocean-going vessels:

for loading
_~ This type of facility is the simplest.

- Construction cost is the cheapest.

for unloading
- Construction cost is cheap.

- Operation and maintenance are easy.
{(4) Candidate Sites for Transfer Statibns

Transfer stations become a necessity whea haul distaﬁcés to diSéqsal sites
or intermediate treatment plants incréaSe.to'the pofnt'tﬁat:di?éct hauling
is no longer'econqmically feasible. Théy alSo:beéome7a necessity when
disposal sites or intermediate treatment plants are in.remote'locations and

cannot be reached directly by highway.

The necessary conditions to determine the locations of tranafer stations are

as follows:
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~ Proximity. to the center of the collection area;

" — Easy access to a main road:

~ Minimum opposition by the public and minimum envirovnmental impact;

Low costs for construction and operation.

The following candidate sites were selected, taking the above into

consideration,

- MPPP: Jelutong Mole Transfer Station (MJTS)
Fee Trade Zone Transfer Station (FTZTS)
Balik Pulau Transfer Station (BPTS)
.~ MPSP:  Mak Mandin Transfer Station (MMTS)

(5) Locations of Candidate Sites

Fig.-9.1¥4 shows the locations of the candidate sites for final disposal and

transfer stations.

@ Disposal Sites

(3 Transfer Stations

STRAITS oF HALACCA

Fig. 9.1-4 Locations of Candidate Sites for Final Disposal
and Transfer Stations '
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(6) Basic Dasign of Each Transfer Station

For the alternatlve study, transter statlons for motor. vahlcles (i e. JIMTS,
BPTS and MMTS) and for ocean-going vessels (i.s, FT2TS) are designed. The
details of them are described in the Supplementary Report Volume I 6.4

Transfer Station. Sééondary.trahsportation syStéms trom eaéh incineration

plant are also availéblé in the Supplemehtary Report Volume 1-6,5.4.

Outlines of facilities to be required for each transfer station are as

follows:
i. Direct re~1oading type for motor vehicles (for BPTS)-
- Approach road
- Site office

- Secondary transport eguipment

ii, Direct re-loading type for ocean-going vessels {for FTZTS)

Loading facilities {(deock, piatfopm; etc. )

Unloading_facilities (dock, crane, etc.)

Boats (barge, etc.) - -

Tertiary transpbrt‘eQuipmeht

!

iii. Indirect re-loading type (for JMIS and MMTS)

- Mechanical. and electr1cal facalxtles (compactlon equlpment,
hopper, 1oader, etc.) '
- Office

—'Secondary transportation
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-9.1.5'Intermédiate Treatment:

(1) Selaoction of Possible Methods

The possablllty of 1ntroduc1ng appropriate intermediate treatment fa0111tleq
‘must be examined in view of the. facts that the acqu151t10n of new dasposal
-“51tes is becomlnq 1ncrea31ng1y difficult and that better env1ronmental
conservation measures should be introduced.

a. Selection Criteria for Intermediate Treatment Facilities .

The following criteria are considered in the selection of possible

intermediate treatment facilities.
_ i) The fac111ty should be capable of reduc1ng the solid waste volume
for flnal dlsposal thereby contributing to extend the life of
- disposal sites.

ii) The fécility should assist the recycling of resources.

iii) The facility should contribute to the improvement of environméental

conditions.
b. Evaluation of'PosSible Intermediate Treatment Facilities

The following seven methods are considered to meet the criteria given in

a. above and can be employed independently or jointly:

i

composting;

- RDF;

- 'pypoiysis gassification:
~ slagéing pyrolysis;

- incineration;

- Lq?uéﬁing and shredding;

- mechanical or manual sorting,.
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These methods have their own advantages and disadvantages.vis—awVis’such
local characteristics as the solid waste vdlume,'solid waste ‘guality,
marketability of recycled items and diffidulty in securing disposal

sites, etc. (refer:to the Supplementary Report Volume T 6.5.1)
Table 9.1-10 gives the vesults of the examination of possible

intermediate treatment methods, taking the above points into

consideration.

—203—



usseal-smous { ) Puw Jeod 1 X
paJopTsueT vq 03 { } e atud 1 ¢
P 3 O
JUITTSOYT I O
(JuT3405
C O v v v v o v v v ATTI409Y "o3@ | Tenuwy 10
TeTasiey padnafeg . , RCITLAL KIBEE202)] STISEYY'40dBg | {ROTURYDTK)
ao3 3exany Jo £3T1T9735. Pe3TOY] | PIPIROST(] KIUSEDTY 31 poag 55079 Snollay JueT4
' . Furides &
uoTsoyduy O ASITTAI650 v 7 3930qg
soupneluiEy IO Guadiy yany.  380Q 4 — vl ‘TETIIRH —  latsotdxgy - O uoTIOnpaYy
.. A310 3 PIATETT | POPIRIBT] Jo g poch o} v v sunfep | 039 snodaay uerd
~1I32773 FO uoTidmnsuo] o¥awt. oFToN 119843} o XBYSNI) (@
v v (9snay)
{41 | pe3osdes BOTSIDALOY BAOLIZIC ~
199 o ..Z.nq.ma..o& g TITA &1 [+3 — O o 9. Adasug i{ves nw._.,on.vxmﬁn.:..w
JO Jes) puTy 03 AN1119 a.nmo;. SIBOf 433 RuwATy NG KA BESFTINAIREFIIVN [} (o] o] 5 . nusvﬂwu”mv
arussey 393 01 AJ1T7qrEsod. —oug Je A3 | ‘Ran3TRU epTa 30K Jo) AusTTI9%y uaTyapDY hueTg uoTh
3300 FUTHURY/TRIITH] - -TOTA10977 -2dxg yony SO 189H.. | -RIBUTIU] (T
. x v BeTINTO ]
"voTyetedp Jo.A3[NOTIFIO- a 1 PEUIdXT fe) — o v 2jedada Joneg Fo UoTY uetyd
) Heam;wnazonoqnuum - tang ITeg RaessacaplIessIoa) o3 o o [ |:usvum ¥ uely 1Yo Jo SR | sTsAyosdd
¥o uo1dansuco 99.0-}. TRUTITPPY ION FI ATRTII . ~anpay eRAYo FUTI2eTS (@
) ueqaen . NUETg UOT3
Jaseg Fepueny/ RN O x x v EIC R v v o o o tong 10 40 s | ~morzyses
Adopouyoe] um ROTIHTGEODGT » . . yony - o aﬁummnngcw of o 2004 53 STSATOIAY F
Vvoasng. - g v v SRR L v v v v v v ueTSIAAUSY weld
BIONPOIY TO AITTTGRINIEY.  § SPTON pa3tayy -T3EnqRoDUT noa. of 184 . : . ong PTios 40y @
1190 42g d9ZTFT3I99
B30RpOIg v v v v laTaERld W v © v v v Ty ueyd
3O JmIeR JO AzpiTewag.  Jopp : pRyINTT | uoum.mmwﬂuhunmmeue?huamwmuwy poon | UOYS4IAUC) "ygoduog  Hurysodsey (D
LTFTIIER ITeAl : ] : :
soudwy | pessacoay umnu. osn3o) £dayou uoTIORPRY
R [wauon m“uo.auﬁH‘ uoTAEIRdG | Jo AITEISULISQNG RUsmievajuomIeay yos) Jo NOTIZITIqEIS SSO[WISY | aonpef [ - w@3sAg Jo 1eTI930K Sa[YT{i084
. | uoJTAug |~Yqu3oNdeR | 8 TeTITOT FIgeadessy  pa3delsy vcanxuﬂm —pag au._.ﬁm....u.m R : 20348] utey | pRIeaccey | 3uoN3RRa) BYeipAmIRIL]
TUOTRRY) RTINS | TTTSpuET o1 YOTINTIIU0) . - SR

SPpOoYRSsK IWSLWIRLDAL 8jSTpawIaqWI FO uoriewTwwxd §T-1°6 2T9el

204



Based on the examination resuits given in Table 9.1-10, the.incineration
and compostlng ‘methods were selected for 1nc1u51on in the alternatlve
study. The excluded methods end the reasons for thslr exclu51on are as

follows.

-

-~ RDF xestrlcteﬁ by solxd waste quallty and

technical 1mmatur1ty

PYrdlysis Gassification restricted by solid waste guality
technical immatufity and operation’

difficulty

-

Slagging Pyrolysis technlcal 1mmatur1Ly and operatlon

dlffJCulty

i
.

Crushing and'Shredding '1imitations'on-sﬁbjeet waste

- Mechanical or Manual Sorting: limitations on subject waste

With'regard to composting, the marketablllty of compost was examlned
taking the main agricultural products, farming land and total fertllxzer
demand in Penang ‘State into consideration, as well as the effects of

comPOSt use, etc,

In addition, the comparatlve cost of compostlng (productlon.
transportation -and application costs), the actual composition of. sol1d
waste and the question of possible contamination due_to heavy metals.were
examined in detail and examples of neighbouring coun£ries vere studied._
Details of the study are available in the Supplementary Report Volume I
6.5.3 Compost Market Study.

According to the detailed examination, the following problems were

identified in regard to the composting of solid waste in Penang State.
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i,

ii.

e
[
te
»

iv.,

The market size for compost is limited due to the wide use of various

types of organic fertilizer such as chicken and cow duny,

The production and transportation costs for composting are very high

while the actual application of compost jinvolves heavy labour.

The composting of solid waste is not very effective in reducing the

solid waste volume and weight,

Raising livestock, which provides organic fertilizer, is exPahdinq.

Composting was dropped from consideration in view of these problems, leaving

only  incineration.

While the incineration method involves a large initial cost, it has the

following advantages:

suitable for various 501id waste gualities;
conspicuous reduction of s01id waste volume and weight;
possible income through heat recovery;

good effect on envirommental conservation for disposal.

(2) Basic Design of Incineration Plant

A basic design of incineration plant was carried out and.the following items

were designed.. Details of the design are described in the Supplementary

Report. Volume I 6.5.4 Preliminary Design of Incineration Plant,

. plant size and design waste quality

operating conditions and incinerator type

‘waste heat utilization methods

pollution control measures
operation system

secondary transportation plan for incineration ash
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In regard to heat recovery, a waste heat boller iz introduced in the axhaust
gas cooling process so that the generated ateam could be supplled to a
turbine generator to generate power, the sale of which was’ 1ntended to cover

the maintenance and repair costs of the plant.

Outlines of fagilities to be required for incineration plant are ‘as follows,

- Reception facilities (weighbridge, pit, crane, etc.)

- Combustion facilities (furnace; etc.)

- Draft equlpment

- Heat recovery fac111t1es (waste heat boiler, generator, steam

condenser, ste.)

- Péllution control facilities {(dust collector, HCl-gas removal, waste
water treatment, etc.)

~ Building - _

- Accessoties (electridal switch gear, instrument and automatic

controllers, etc.)

Qutlines of facilities, eguipment and manpower for each incineration plant

are summarized in the section 9.2.3.
{3) Study on the Introduction of an Incineration Plant

The amount of municipal waste:has increased remarkably with the increase in
population and the rise of living standards. The_Stéte:of Penang 1is one
example where the industrial development and the:élevation of living .
standard are significant. On the other hand, aéquisition of suitable land
for final disposal has become more and more difficult, The piesent
situation shows that the time has come for the Penéng.State tb_start

considering the introduction of an incineration system for her future SWM.

In order to assist the introduction of a proﬁer incineration system for
future SWM in the Penang State, a study on the introduction of an
incineration plant is carried out and reported in the Supplementary Report

Volume I section 6.5.5 and 6.5.6. The study includes the following aspects,
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-~ Purpose, merits and acceptability of incineration system

':Current situation of incineration system in advanced and developing

- countries |

- Incineration system in Malaysia (present situation and issues)

- Approach towards introduction of incineration plant in Penang State
(waste quality and desirable system) .

- Ecdnomic Evaluation Result {sensitivity analysis)

- Privatization of Ihcineration Plant (example of privatization and
issues)

- Proposals in consolidating the introduction of incineration plant

(stage plan and consideration for the introduction)
9.1.6 Final Disposal
(1) Possible System Alternatives

Upon consideration of the possible system alternatives of final disposal,

the following aspects are to be considered;

Final disposal methods

i

Landfill structure

Recovery of methane gas

—.Le#el of sanitary landfill development and operation
(2) Final Disposal Methods
There are several final disposal methods as listed below:
~ open dumping;
- controlled tipping:
- sanitary landfill,
Although the open dumping and controlled tipping methods are generally
employed in Malaysia, the use of these methods should not be tolerated in

the future in view of their adverse effects on the landscape; public health

and environment.
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Therefore, it was decided that the sanitary landfill method should be

adopted as the final disposal method for the Master-Pién.
(3} Landfill Structure
There are five tyges'of landfill structure, as follows:

- anaerobic landfilly

- anaerobic sanitary landfill;

- improved -anaerobic sanitary landfill;
- semi-ée;ébic sanitary landfill;

- aerobic sanitary landfill,

The contribution to the mitigation of environmental poilution is improved in
accordance with the above list. Fig., 9.1-5 shows the structure of each

landfill type.
a. Anderobic Landfill

As the leachate generated in the landfill léYets_iS'hardly'drained, the
landfill layers constantly maintain anaerobic. conditions.: The guality
of the leachate is very poor, causing bad. odour and the propagation of

vector and vermin. .
b, Anaerobic Sanitary Landfill

Covering soil is applied on'eabh-layer:of wéSte.: This covering soil
contains the bad odour, incidental fires and'the_prbpégatién.of_harmful'
insects to a certain extént. However the pfoblems_of Iéachate and gas
generation remain. As in the case of anaerobic landfill, the disposed

solid waste maintains anaerobic conditions.



c. Improved Anaercbic  Sanitary Landfill

~In addition to covering soil, a drainage facility for the leachate is
introduced at the bottom of the disposal site. The quality of the

1eachape is accordingly impreved, although the anaerobic conditions are

still maintained,
d. Semi-Aerobic Sanitary Landfill

As the leachate is constantly drained by drainage pipes, the quality of
- the leachate is fairly improved. These drainage pipes stimulate natural
. ventilation, achieving aerobic conditions in the landfill layers. As a

.result,.thefdgcbmposition of the solid waste is accelerated.
e. Aerobic Sanitary Landfill

In addition to the drainage pipes used in semi-aerobic landfill, air
supply pipés are introduced for forced air injection to achieve aerobic
conditions in the layers, accelerating the decomposition and

stabilization of the solid waste and improving the leachate quality.

Landfill sites in Penang State currently employ either the anaerobic or

anaerobic sanitary landfill structures.

In view of the abéve advanhtages and disadvantages of the landfill

- structure types, it is planned that final disposal sites in the master
plan will employ the semi-aerobic sanitary landfill structure with
leéChéte:&fainage pipes. However, this méthod will be dropped in cases
Whefé the site is located in a water area (i.e. sea reclamation by solid

waste disposal) where semi-aerobic sanitary landfill is difficult.
(4)_Recovery of Methane Gas

The recovery of methane gas will not be considered in the alternmative study

'in view of low methane prices and low demand in areas around the planned

disposal sites.
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(5) Level of Sanitary Landfill Development and Operation:

The level of sanitary landfill development and operation can be classified

into the following four levels.

a.
b.
C.

d.

Level 1
Levei 2
Level 3
Level 4

Controlled tipping
Sanitary landfill with a bund and daily soil covering
Sanitary landfill with leachate circulation

Sanitary landfill with leachate treatment

The details of ébdve mentioned level of sanitary landfill development and

operation are

section 1.2,

operation are

described in the Supplementary Report Volume IT and III
The prospective levels of sanitary landfill development and

illustrated in Fig. 9.1-6.
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Level 1; Controlled tipping (present level)

- Establishment of access to site
~ 80il covering in order to prevent fire and to lessen blown waste and

bad odor

- Introduction of inspection. control and operational recording system

of incoming waste,
Level 2; Sanitary landfill with a bund and daily soil covering

- EstablishmenE of site boundary in order.to distinguish the disposal
site and to eliminate scavenging

- Execution of sufficient cover over waste disposed

- Establishment of disposal site by the construction of enclosing bund

- Introduction of divider between present landfill area and future
landfill area

- Establishment of drainage system in order to divert stormwater and
seepage ffom surrdounding area and to reduce leachate

~ Introduction of environmental protection facilities in order to
lessen direct impact on surroundings such as buffer zone, litter
control and gas removal facilities.

-~ Introduction of semi-aerobic sanitary landfill by the installation
of gas removal facilities

-~ Introduction of amenities for the staff.
Level 3; Sanitary landfill with leachate circulation

- Estéblishment‘of leachate contrel by the installation of leachate
collection, circulation and monitoring facilities

~ Establishment of semi-aerobic sanitary landfill in order to
facilitate the stabilization of waste disposed through the active
decomposition in semi-aerobic conditien

- Estabiishment of dust prevention system by inktroducing water

‘sprinkling.
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d. Level 4; Sanitary landfill with leachate treatment

_ Establishment of leachate treatment by the installation éf oxidation

pond

- Establishment of seepage control by the sealant (liner)

In order to satisfy the following standards andiguidéiine, the sanitary

1andfill level for the alternative study is set up at the level 4.

i. DOE Standards
- rRecommended Code of Practise for the Dispoéal of Solid Waste on
Land _ :
~ Envircumental Quélity_(Sewage and Industrial Effluents)
Regulations 1979, Regulation 8 Standard-B
ii. A guidelihe on the Storage,'Collection, Transport. and bisposal of
S01id Waste in Malaysia, Technical Unit of Local Government
Division, Ministry of Housing and Local Government..
iii, Other aspects
- Social acceptability on noise, littering, landscape, odor, etc.
-~ Eco-~system acceptability
- Operational acceptability
{6) Design Conditions
The major design conditions are as follows:

a. subject so0lid waste and unit weight of waste'disposed

-~ municipal s0lid waste:; 0.8 t/m3

~ incineration ash T3 1.2 t/m3

b. required volume of covering soil; 30% of the disposed ﬁaste volume
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¢. landfill height: _
‘The embankment height is set at 5 m. If this height is found to be
insufficient, additional embanking of 5 in height will be

conducted. The landfill area for the upper section will be 90% of the

. lower section,

The preliminary design of the disposal sites was completed. Details are

described in the Supplementary Report Volume 1 section 6.6.
{7) Outline of Facilities

Qutlines of facilities to be required for each final disposal sites are as
follow;

-  Main fac111t1es (enclosing bund., draln, access road, etc.)
- Env1ronmental protection facilities (buffer zone, seepage control
leachate collection, oxidation pond, etc.)
. - Building and accessories (site office, weigh bridge, etc.)

-~ Bquipment (bulldozer, water sprinkler truck, etc.)

Qutlines of facilities, equipment and manpower for each disposal site are

summarized in the section 9.2.3.



9,2 System Alternatives
9.2.1 Basic Policy

Like any othetr services of a public nature,'solid waste-mahagement service
is'ohly viablé-When the necessary technical systems,.ranging from the
storage system at sources of generation to the final disposal System;'and
appropriate organiéatibnél‘aﬂd finandial-operatioh%systems are properly
provided as examined in 10 and 1. Chief characﬁeristié of solid waste
management is that the subject wésfe is constanﬁly'chaﬁginq in'tefms.qf both
quality and quantity according to socioeconomic development. In addition,
an attention should be paid to the fact that the cdnstrﬁcﬁion method as well
as system managemént‘are subject to conétrainté imposéd by local,.nétural

and socioeconomic conditions.

In view of the above, itrwas“décidéd‘that the present Studyfwould first
evaluate the 8§ altefﬁativg plans to examine the poséibility of-implaméhtinq
interémunici?al solid‘waste:mahagemeﬁt for MPPP . and MPSP, cohsidériﬁthhe
geographical and socioceconomic conditiops of both the municipalities. The

flow of solid waste between these facilities is indicated in Fig. 9.2-1,

Collection
ransfer

E
o

Stations
Disposal Sites

Plants
L

Incineration -

Fig. 9.2-1 Flow of Solid Waste Between Related Facilities
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