9,2,2 Summary of Alternmative Plans

‘In this Study, eight alternative plans are studied for the formulation of
- the master plan for' MPPP -and MPSP,. The concept of each alternative is shown

in Fig. 9.2-2 and Fig. 9.2-3 summarized in the following.
- {1) Alternative 1

Altérnative 1 is presented as an independent dlsposal system prov1d1ng
,Sanltary landfill’ operataons for MPPP and MPSP, It has 3 disposal sites:
Pantal Acheh. for MPPP, Kuala Muda and Pulau Burong for MPSP.

“All wastes would be hauled Qdirectly to thesé'diSposal sites without using

transfer stations nor incineration plants,
(2) Altefnative'z

Alternative 2 is presented as an independent disposal system for MPPP and
MPSP. - In ‘addition to the three disposal sites as in Alternative 1, this )

alternative has two transfer stations,

Waste fromfthé east Side of MPPP would be hauled to Jelutong transfer
“station and'theﬂ hauled by transfer vehicles to Pantai Acheh disposal site.
Waste from the west side would be hauled to the Pantai Acheh disposal site

directly.

In MPSP, wasté_ffom_the south part of North District and whole aréa of
Central District would be hauled to Mak Mandin transfer station and then
transfered to Pulau Burong disposal site.

(3) Alternative 3

Alternative 3 is presented as an independent disposal system for MPPP and

MPSP.also. © It has three disposal sites and two incineration plants.
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~ All the combustible wéstes, which include domestic, commercial and some
factory waste, would be hauled to incineration plants; then the remaining
residue would be hauled to disposal sites. Incombustible waste, mostly

generated from factories, would be hauled directly to disposal sites.

In MPPP, waste from the entire area would be hauled to Free Trade Zone (FTZ)
incineration plant and the burnt ashes would be disposed of at Pantail Acheh

disposal site.

In MPSP, waste from all the areas would be hauled to the Perai Imcineration

Plant and the burnt. ashes would be disposed of at Pulau Burong disposal site,
. {4) Alternative 4

Alternative 4 is an inter-municipal disposal system for MPPP and MPSP. It
has two dispesal sites; Kuala Muda and Pulau Burong, and all the waste of

MPPP and MPSP would be hauled directly to disposal sites.

Waste of MPPP would be hauled ﬁhrough the Penang Bridge and'diéposed of at

Pulau Burong disposal site.

Waste from the North and Central Districts:of MPSP would be disposed of at
Kuala Muda disposal site, while the waste from the South District of MPSP
would be hauled to and disposed of at Pulau Burong that would be used as an

inter-municipal disposal site,
(5) Alternative 5

Alternative 5 is also an inter-municipal disposal system for MPPP. and MPSP.

It has two disposal sites and two transfer stations.

Almost all the waste in MPPP would be hauled to Jelutong transfer station,
and then transfered to Pulau Burong disposal site. Waste colieéted at
surrounding area of Balik Pulau would be hauled to Pulau Burong disposal

site via Balik Pulau transfer station.
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In MPSP, waste would'be hauled without a transfer station as in Alternative
4, because a transfer station of MPSP would not be cost-effective in

comparison with direct héulage.
{6) Alternative &
Alternative 6 is an inter—municipal disposal system like Alternatives 4 and

5. It has two dlsposal sites and a barge system to haul waste from MPPP to

Pulau Burong disposal site.

Al waste collected in MPPP area would be hauled to FTZ transfer station,

'and then shlpped to Pulau Burong disposal site by barge.

'Waste collected in the MPSP area would be hauled in the same manner as in

Alternatlve 2.
(1) ATternative 7

Alternative 7 is also an inte¢-municipal disposal system, but has

incineration plants both in MPPP and in MPSP. All waste would be hauled to

a :

incineration plants in the same way as in Alternative 3. Ashes from both

incineration plants would be hauled to Pulau Burong disposal site only.
(8) Alternative 8

Aiternative 8 has one incineration plant at Perai Industrial area to treat
all the waste hauled f£rom both MPPP and MPSP. The burnt ashes would be
hauled to Pulau Burong disposal site,

9.2.3 Qutline of Facility

Outline of main facilities for each alternative is summarized in Table 8.2-1.
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Al1t.2 Independent Disposal~Introduction
| of Transfer Station .7~ =~

Alt.1 Independent Disposal-Direct Haulage

Alt.3 Independent Disposal—Introdubtion

Fig.'Q.Z«Z Alternatives fdr Master Plan (1)

LEGEND

: Disposal Site

! Incineration Plant

: Transfer Station (JH,KH) |

: Transfer Statioen (8P}

of Incineration Plant
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Alt.4 Intermunicipal Disposal-Direct
Haulage

- STRAMNTS 9F MALACLA

A5

Intermunicipal Disposal-Introduction

STRAITS OF MALAGCA

Alt.7 Intermunicipal Disposal-Introduction

of Incineration Plant

of Transfer Station for Motor Vehicles

Alt.8 Intermunicipal Treatment and Disposal

STRAITS OF MALACCA

STRAITS' OF MALACTA

~Introduction of Incineration Plant

Alt,6’ Intermunicipal Disposal-Introduction
of Transfer Station for Ocean-going

Vessels

STRAITS OF MALACCA

Fig. 9.2-3 Alternatives for Master Plan {2)

o> ®

LEGERD

! Disposal Site
: Incineration Plant
-+ Transfer Station (JX,HH)

:.Transfer Station (BP)
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Table 9.2-1 Main Facilities of Each Alternatives

R _ S o (t/day)
Alter— Main Facili£' Collection Transfer station : Iﬁcineration plant = Final disposal site :
natives Y amount Hauled ' Transfer Capacity Hauled Treatment Capacity - Ash Hauled Ash . Disposal Area to
: in amount in amount amount in amount amount be used (ha)
Alt-1 MprP 670 - - - - - - - - . . _ ~
Pantai Acheh 4.s 670 - - - . - - - 100 - 770 85
MPSP . : 540 - - - - - _ _ o ~ : R _
Kuala Muda d.s 248 - - - = - - - 64 - 312 53.5
__Pulau Burong d.s 292 - - ~. - - - - - 78 - 368 35
Alt-2 MPPP _ ‘ 670 - = ~ - - - = . - - -
Jelutong t.s S800 86 686 . 920 - -~ - - - - -
Pantai Acheh d.s 70 - .- - - - - - 14 - 770 85
MPSP. o 540 - - . - - oL _ _ o - -
Mak Mading t.s 387 75 462 620 - - - - - - - -
Kuala Muda d.s | 80 - - - - - - - 47 - - 127 18
: ‘Pulauy Burong d.s 73 = - = - - - - - 17 - 552 . 35
Ale~3 MPPP o 670 - - . - - - - . - -
- FPZ i.p 639 - - ~ 30 700 . 810 . 84 - - - -
Balik Pulau t.s 31 . 13 44 60 - - -~ - - - - -
Pantai Acheh d.s - - - ' - - - - - 70 .84 154 31
MPSP. 540 - - = - - Co- - - - - - -
Perai i.p = 540. - -~ - 45 585 - 675 70 - - - -
_ PilauBurong d.s = - = ' - - - - - 95 70 165 35 -
alt-4 MPPP 670 - o= - - - — - - Z - A
. Pulau Burong d.s 670 - - Co- - . - - - 160 - 770 -
MPSP _ 540 - - - - - - - N - - -
Kuala Muda d.s - 467 - - - - - - - 122 - 589 53.5
Pulau Burongd.s 73 . = - ~ - - - - 18 ~ 91 35
Alt-5 MPPP ' 670 - - - - - - - - - - -
Jelutong t.s ' 639 86 726 970 - - - - - - - -
Balik Pulau t.s 31 13 o 44 60 o= - - - - - = -
“Pulau Burong d.s - S - - ~ - - - - - 770 ' -
MpsP 540 - - ~ - - - - - - - - -
Kuala Muda d.s 467 - - - - - - - 47 - 589 53.5
Pulau Burong d.s 73 - - -~ - - - 17 - 91 35
Alt-6 MPPP . 670 - - - - - - - - - - -
: FTZ i.p . 639 86 - 770 1,050 - - - - - - - -
Balik Pulau t.s’' 31 13 44 60 - - SR - - - - -
Pulau Burong d.s - - = - L - : - = - - 770 -
MPSP . 540 - - - - - - - - - - -
Mak Mading t.s’ 387 75 462 620 - - - - - - - -
Kuala Muda d.s 80 - - - - - - - - 47 - 589 53.5
: —__Pulau Burong d.s 73 - - - - - - = 17 - 91 35
Alt-7 MPPP ' 670 - - - - - - - - - - -
FPZ i.p 639 - - - 30 . 700 810 84 - - - -
‘Balik Pulau t.s - 31 13 44 60 - - - - - - - -
Pulau Burong d.s - ' - -, . L - - - - - 70 B84 154 -
MPSP 540 - - = - - - - S - - - -
Perai i.p ' . 540 - - - 45" 585 1675 70 - - - -
Pulau Burong d.s - = ' = - = - = - 25 70 165 35
Alt-8 MPPP 670 - - - = _ - - - _ -~
Perai i.p - 633 -~ = 30 - 700 - 84 - - - -
Balik Pulau t.s 31 13 44 60 = - - - - - - -
Pulau Burong 4.s - e - - - - - - 70 84 154 -
Mpsp . - 540 - - - - _ - == - -
Perai i.p 540 - - - s 585 1,500 70 - - -
Pulau Burong d.s = - - - - = - - .93 10 165 35
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9.2.4 Cost Estimation .

(1) Conditions for Cost Estimation

The cost of each alternative plan includes the investment cost and the
-annual expenses of facilities and equipment required to meet the generated
'solid waste volume in 2005 based on 1987 prices. '

.In pr1n01ple, the equ;pment and machlnery required for the fac111t1es will
be produced 1oca11y and 20% duty will bhe added to the CIF prlce of equlpment

whose import is deemed necessary.

Continggnéy costs, including costs for land acquisition and survey/design,

afe-excludéd in the investment cost.
Table 9.2-2 shows annual salary scale.

Table 9.2-2 Annual Salary Scales

- POST | o SCALE RATE (M$)
_'PHIs and 6ther.supervisin§ personnel . .B 21,700
- Technicians & Clerks - . c 15,400
h'OvefS¢efs, Junior Technicians & |

'Junibr Clerks | | Upper D 11,300
- Drlvers & Machine Operators : Middle'D 8,300
'u Mandor & Laborers - Lower D €.500

_The above annual salarles 1nclude various social insurance payments, 5pec1al
henefmts_and over-time payment. Basic working hours are 8 hours/day with
265 workihg days/year. The assumed over-time is 30% of basic working hours.

Table 9.2-3 shows unit cost of utilities and fuels, etec. Table 9.2-4 shows

unit costs of“equipmént.
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Table 9.2-3 Unit Cost of Utilities and Fuel, etc.

- Fuel (light oil x 120%%) S M§ 0.468/9
- Electricity (for industrial use), ' S -
6,600 V or less) R . _ . M$ 0.21/Kwh
-~ Water (for business use, 1ess-than ' e
60,000 2/month) . . M$ 0.52/m3
- Tools at Penang Bridge (for large ' B
vehicle) M$15 00/trip.

Note: Cost of lubricant,: which is more expen31ve than 11ght 011 is
included in the fuel cost. T ‘ : :

Table ¢.2-4 Unit Cost of Equipment |

EQUIPMENT cgphciiy'(ﬁ3)"'vﬁxr PRICE (M$)
Side loader - 10,0 80,000
Tipper truck . 10.0 ' 80,000
Compactor . 100 150,000
Roll-on Roll-off o
vehicle 10.0 100,000

Hauled container - 10.0 o - 5,000

‘With regard to facility and equipmeﬁt Mainténance costs per year, heavy
machinery/vehicle and building serViCe[equipment/buiiafng gtructure account

for 8% of the purchase cost and 1.5% of the.construction cost respectively.
Employing stralght line deprec1at10n method, the annual deprec1at10n cost

was calculated based on the life and r351dual value of the equlpment glven

in Table 9.2-5.
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“Table 9.2-5 Life and Residual Value of Equipment

Duration Salvage Value

Q:antainef. 3 years 0%
—_Vehigle & Heavy Equipment 7 years ' 10%
~ Machinery inclusive of Barge 18 years 0%
;u.Building and Foundation 30 years 0%

“Tables 9.2-6 shows details of manpower and equipment requirements as well as

wéSte amount to be treated.

(2) Estimatad Cbst

The iniﬁial investment cost for all facilities and egquipment to be
1ntroduced by 2005, and annual expenses for deallng with the volume of .
estlmated solld waste in 2005, were estimated for each alternatlve based on
the cost estzma;e conditions given in (1). Estimated results are glven in
Tables 9.2-7 and 9.2-8.

4_22.6..__



Table 9,2-6 Details of Alternatives in 2005

ALltl Alx2  Alt3

Alca

ALts

Alté

ALE7.

Alt8

Existing

Collection
Amount of Waste
(c/d)y
Distance *x*%
1,000 kw/year

Manpower {Nos.) .

Driver
Worker

Vehicle (Nog.) '

1209 1209 1209

7793 3492 4575

279 305
1117 1218
236 - 258

372
1488
295

1209

1209

1209

12240 3444 3822

445
1782
377

278
1132

235 -

288
1151
244

1249
4516
303

1212
. 257

1209
5539
327

1207
277

1209
7793

480
1919

406

Transfer Station
Amount of Waste
(t/d)

Manpower (Nos.)

Manager
Engineer
Supervisor .

1149 44

E-

Driver or Operator

“Worker . .
Heavy Equipment
(Nos.)

Haulage Vehicle

. (Nos.)
Barge (Nos.)

95

770
2

- 5
2

67

1276

44

. 8*: .

8

33%%

53

- '65 C

1

44
.10

. 44.

Incinerator
Amount of Waste
(e/d)
Manpower (Nos.)
Manager
Supervisor
Engineer
Operator
VWorker

Haulage Vehlcle
(Hos.)

1207

12

10
66
18

15

1207

1259

Wk wd WO
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Table 9.2-6 Details of Alternatives in 2005 (con't)

Alel

Ale2

Alt3. Altd  ALtS

25 25

Alt6 Alc7 Alt8 Exlsting
Disposal Site
Amount of Waste . _ .
{(c/d) 1449 1449 387 1449 1449 1449 387 342 1449
" Manpower (Nosg.) . ‘ ' K
~ Manager 3 3 2 2 2 2 1 1 3
" Engineer 7 5. C 2 6 4 4 2 2. 7
Supervisor 14 6 4 8 4 4 2 2 14
. Operator 16 16 6 15 1% 15 4 4 15
Worker' . 12 9 4 10 8 8 3 3 12
Heavy Rquipment - , ' _ -
(NQS.): 19 19 8 17 17 17 5 5 19
Cleansing Work
Length of Road - R o , . _ R
o km) 1250 1250 1250 1250 1250 1250 1250. 1250 . 1250
- Manpower (Nos Yy - - B o _ T o
Worker -_1550 1550 1550 1550 1550 = 1550 1550 1550 1550
Supervisor ‘& Staff
Manpower (Nos.) : _ ‘ SR
Manager 17 17 17 17 17 17 17 7 - 17
Engineer 17 17 17 17 17 17 17 17 17
- Supervisor 110 - 110 110 110 110 110 110 110 110
- Worker 25 25 25 25 25 25 25

K including 4 highclass sallors
k] including 18 sailors

*%% 1000 kmfyear
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| iable'9,2~7 Investment Cost:

(Untt : M§ million)

Alt2

‘Altl Alt3 Alt4 ALtS Alce Alt7  Alt8 - Existing
1) Construction _
{1) Tranafer E
“Station : . C :
Civil Work 16.3 0.3 9.9 7.3 0.3 0.3
Machinery & B - ‘ .
Equipment 24.8 13,1 11,5 : :
Subtotal 41.1 0.3 23,0 18.8 0.3 0.3 L
{2) Inconerator : ' ’ o ‘
Civil Work 62.9 62.9. 51.3
Machinery & L _ :
Equipment. 229.6 229.6 187.4
Subtotal 292.5 292.5 238.7
(3) Disposal Site : : - . o R
. Civil Werk 59.8 52.7 21.1 41.0 41.0 36.4 -13.9  13.3 59.8
Machinery & S s oo L o IR
Equipment . 15.1 .15.1 10,1 10,1 10.1 10.1 5.0 5.0 15.1:
' Subtotal 74.9 67.8  31.2 51,1:51.1 46.5 18,9 18.3 749
{4) L/on & L/off . : ' : : - ' -
- Civil Work: 31.9
Machinery & '
' Equipment . 7.0
Subtotal 37,7
2) Purchase of
Vehicles & etc
(1) Cellection - L _
Vehicle 46.2 34.7 .37.9 55.4 38.8 -35.8 . 37.7 . A0.6 42.0
(2) Haulage ' - I B
Vehicle 13.7  -2.7 10.2 10,0 3.0 2.9
T/8 (13.7) (1.0) . (10.2)(10.0) (1.0) (1.5)
/8 . {1.7) ' {2.0) (1.4) .
"{3) Heavy B I .
Equipment 4.8 5.0 1.7 4.4 4.5 4.5 1.2 - 1.2 4.8
T/8 (0.2) (0.1) (0.1) I
_F/B (4.8) (4.8) (1.7) (4.4) (4.4) (4.4) (1.2) .(1.2) (4.8)
(4) Barge : R “24.6 ' Co
1+2x2*% Total 176.9 215.7 408.6 170.7 181.1 228.2 395.4 346.7 168.5.

% Purchase cost of barge was counted only one

useful term.
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Table 9.2-8 Annual Expenses in 2005

{Unit : H$ million)

Altl AltZ AIt3 Altd AILS AJt6 Alt7 At Exist

Collectipn _ .

- Depreciation 5.9 4.5 49 7.1 5.0 4.6 4.8 52 5.4

- Personnel Cost ~ 12.5 . 9.4 10/3 15.0 10.5 9.7 10.2 (1.0 20.4
‘Haintenance 3.7 2.8 3.0 4.4 3.1 2.9 3.0 3.3 3.3
Fuel & ete. 0. 0.4 05 2.3 0.6 0.4 0.5 1.6 1.4
Subtotal 2.1 INI 187 28.9 19.2 17.6 18.6 21.0 30.4
Transfer; Station ' .

" Depreciation 4.8 0.1 3.1 2.2 0.1 0.2
Personnel Cost’ 1.3 0.1 0.9 0.6 0.1 0.1
‘Haintenance 1.7 0.1 1.2 0.8 0.1 0.1

Fual & ‘etc. 1.4 0.0 1.4 0.7 0.0 0.1
Subtotal 9.2 0.3 6.5 4.3 0.3 0.5
L/on & L/off '
-Dapreciatiﬁn 3.2

Personnel Cost 1.3
Haintenance 7.4

Fuel & etc. 2.2

Subtotal 14.2
Inqiheratbr

Depreciation 14.9 14.8 (2.2
Personnel Cost © 1.3 1.3 0.9
Haintépance 3.9 3.9 7.3
Fuel & etc. . : 2.0 2.2 2.1
Subtotal ' 27.1 7.4 22.5

‘Final Disposal -

~Depreciation 6.0 5.5 2.5 4.2 4.2 3.9 1.5 1.5 6.0
Personnel Cost’ 0.5 0.4 0.2 0.4 0.4 0.3 0.1 0.1 0.5
Maintenance 6.6 0.6 0.3 0.5 0.5 0.5 0.2 0.2 0.6
Fuel & etc. 2.5 2.7 1.4 20 2.0 2.2 0.8 0.8 2.5
Subtotal 9.6 9.2 43 7.1 7.1 6.9 2.6 2.5 9.6

E Cleansing Work 7
Personnel Cost 101 10.0 10.1°10.1 10.1 10.1 10.1° 10.1 .10.1
Fuel & etc. 1.0 1.0 1.0 1.0 1.0 (.0 .0 1.0 1.0
Subtotal - t1.1 11.1 1l.b 11.0011.1 11,00 11t 111 1l.L

Supervisor & Staff _ .

" Personnel Cost 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

. Total Cost 45.8 48.6 63.6 49.2 45.9 56.1 62.0 59.7 53.2

“Depreciation 11.9 14,7 "22.4 11.4 12.3 14.0 21.4 18.1 11.4

‘ Personnel Cost - ¢ 25.2 23.2 23.8. 27.5 23.8 24.1 23.7 24.2 33.0
‘Maintenance 4.3 5.1 12.3 4.9 4.8 11.6 12.2 10.8 3.9
Fuel & etc. 4.4 56 4.9 53 4.8 6.5 4.8 56 4.9

'Note:'"Existf‘rcfgrs'to an alternative which employs existing collection/havlage
system and the disposal system same as im A]tﬂ].
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9.3 Evaluation
9.3.1 Methodology
(1) Planning Objectives

The procedure adopted for evaluating the proposed alternatlves is shown in

Fig. 9.3-1. It consmsts of the following three steps*

- Formulation of alternative plans which meet the préscribed objectives;
- EBvaluation of individual altermatives based on four evalﬁétion
criteria;

~ Synthesis of individual evaluation results.

The overall objective of the master‘plaﬁ is the improvement_offenvironment

and quality of life, which consists of the following components:

- Improvement of collection and cleansing services;
- Reduction of service cost:

- Improvement of environmental amenities.
(2) Evaluation criteria

The four evaluation criteria used for highligﬁting the distinguished

features of the alternatives are:

- Technical desirability;
- Economic/financial viability;
- Transact10nal facilitation’ requlrements.

- Environmental acceptablllty.

The alternatives idéntified are ranked on the'basis of quéhtitative as well
as qualltatlve -examinations of each of the above mentloned evaluatlon
criteria. The methodology used for env1ronmental evaluatlon, 1ndlv1dua1
rankings (for four criteria above) and obtalnlnq the overall rank1ng is a
simplified version of the multlple.crlterla evaluatlon method called
ELECTRE. Without assigning any subjective weight, the domlnatlon of certaln

alternatives over others became apparent.
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Ob jective

M/P Development

Evaluation

‘Criteria

Screening of alternative
facility sites

-

Investigation of subsystem
storage & discharge
collection & haulage
street  sweeping, drain
cleansing, grass cutting &
beach cleansing resource
recovery & iptermediate
treatment final disposal

[Alternative SiWM Plans Identified

|

r_

|

[ |

Technical Economic/ Transactional Environmental
evaluation financial evaluation ‘evaluation
evaluation

| lRéakEEi]

[Rarking |

]Rankgggj

[Fomin]

]

I Synthesis evalautioﬂ]

Modification
of Selected

Alternatives

Selection of Desirable
Alternatives

No

Savisfactory

M/P proposed

Fig 9.3—1 Procedure for Evaluating Alternatives
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9.3.2 Technical Evaluation

(1) Evaluation Factors

The technical evaluation_éf_each'alternative plan was conducted on the basis
of the following four factors, and the plans were ranked accordingly as
shown in Table 9.3-1. .

a. Working Conditions

- safety and hygiene

- equal work load and work suitability
b. Operation and Maintenance

- reliability and maintaihability of facility

- preparedness'for emergency
¢. Comstruction

- land acquisition and landfill method

—~ eguipment avaiiability and technical know-how
d. Indirect Advantageés

- prospect of future technical development

-~ contribution to fostering or upgrading engineers
(2) Detailed Evaluation
a. Working Conditions

Workers involved in solid waste management'arerehgaged in différent types
of work determined by such processes és coliéction; £ransportation,:
intermediate'treatment and final-diéposél, while the work of-cleansing
workers is also different‘ffom that of the wdrkexs engaQed in these
processes. The following four types of work in particﬁlar ;équire

“improved working conditions to ensure both safety and hygiene,
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loading of solid waste into collection vehicles

i

landfill work at disposal sites

street sweeping and drain cleaning

H

grass cutting along roadsides and median strips

Of the above, the loading of solid waste into collection vehicles tends to
create problems because of the fluctuating workload, in turn caused by daily

and seasonal changes in the volume of waste generated.

- Improvement measures for collection work, cleansing work.and grass cutting
work, etc. have already been discussed in 9.1-2 and 9.1-3., As these
measures are adopted in the alternatives, there is mo qualitative differenbe
between the plans in this regard, except where the exigting system is

continued.

In the case of landfill work at disposal sites, Altermatives 3, 7 and 8 are
considered supériof, since the incineration plants would largely reduce the
landfill volume and improve the hygiene level of the landfill work, which

would mainly deal with ashes instead of the original solid waste.
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Table 9,31 Pechnical Evaluation

Alternatives
Criteria o

(1} Working Conditions 7 B B A
{2} Operation'and'Maintenance.
a. Stability & in good
Maintenance order

b. Emergency greparedness
(3) Construction
Land acquisition - ST "B B A

Constructin . of disposal facility B  ¢C B

(4) Indirect merits - A C B A
Overall Assessment S o ' '_B B . A
A: Good -

B: Fair

C: Poor
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9,3.3 Ecoriomic and Financial Evaluation
{1) ‘Economic Evaluation

::Ta?le_g.B;Z shows economi¢ costs of construction, purchase and annual
.gxpehditures excluding allowance for de?reéiation as well as direct benefit

arising from sales of power to be generated by incinerators.

The economic costs shown in the table have been estimated based upon the

'followang condlt1ons.

a. Import duties, sales tax and other related taxes were omitted in

calculating econoMic costs,

b. Some ad]ustment was made regarding the labor costs’ con51der1ng rates

of unemployment of unskilled workers.,
¢, Facility construction will take'place in 1991

d,_ﬁifh fegard to vehicle procurement, the number of vehicles pracurred
:1n 1991 is counted as the 1997 equlvalent number,  and the ones in 1997
counted as the 2005 eguivalent number. Slnce barges can be operated
.fhroughout'the project period, the number of barges to be procurred in
1997.w11i be the difference between the number procurred in 1991 and

the number réquired-in 2005,

e. The annual expenses will include personnel costs, malntenance and
“repalr costs. fuel cost and others, and annual expendlture w111 be

determlned in proportlon to the treatment volume at each fac111ty

'Giﬁenfthe above preconditions, the total project cost is the lowest for
Altéfnative 5§ if a discount fate of 0% is adopted, while Alternative 1 will
-iﬁcur the idwest cost. if the discount raté is either 5%, 10% or 15%. The
-:Alternatives 3, 7 and 8 ﬁith incinerators are more expensive than the. other
alterhatives without incinerators, even if income from power sales is

considered.
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Table 9.3-2 Economic Evaluation

(M§ million)

'No

collection/haulage system and the sanitary
Altermative 1.
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landfill disposal system of

Altl Alt2 Alt3 Alt4 Altbh Alté Alt7 Alt8
_ e SR : Change
Economic Price
in 1988 '
Discount 0%
Construction . o S B
Cost 69.4 66.3 273.9 47.4 68.0 68.0 27%.7 219.2 69.4
Purchasing o : o
Cost 43.1 45.1 36.8 50.5 41.2 - 42,8 37.4 40.0 43.3
Annual : '
Expenditure o _ -
in 2005. 19.7 19.7 4¢.9 23.3 19.4 27.6 - 24.5  36.0 27.0
Total Project - _ L _ ' S
Cost 1991-2005 493.6 527.2 805.8 524.6 486.5 574.2 743.8 703.8 -574.6
Total Benefit = : T
1992-2005 o 98.7 - Se8.7 103.2
"Net Cost 493,6 527.2 707.1 524.6 4B86.5 574.2 644.9 600.6 574.6
Rank 2 4 8 3 1 5 - 7. 6
Discount 5% _ : : o '
Cost 329.2 357.6 568.2 343.2 331.0 376.4 529.2 493.7 377.1
Benefit ' 58.3 ' 58,3 61.0°
Net Cost. 329.2 357.6 509.9 343,22 331.0 .376,4 470.8 :432.7 377.,1
Rank B | 4 8 3 2 .5 7 6
Discount 10% - o A N R - ot :
Cost 229,5 253.8 421.3 234.8 232.9 258.7 395.1 363.6 259.6
Benefit ' 36.6 T 36.6 38,3 -
Net Cost 167.7 188.8 303.5 168.5 '171.¢ 186.9 284.9 255.8 187.6
Rank ' 1 5 8 2 3 4 7. 6
Note: "No Change" refers to an alternative which employs the existing



(2) Financial Evaluation

iable 9.3-3 shows a: cost comparison of the alternatives based on the present
market prices.. Alternatlve 4 requlres the 1east 1nvestment. This is
explalned by the fact that the 1nvestment cost for the disposal site is

relatlvely hlgher than the SOlld waste haulage cost from MPPP to MPSP.

In terms of annual expenditure in 2005 excluding the depreciation cost,
Alte;native 5 shows the lowest because annual expenditﬁre of transfer

~station is less than annual expenditure of Pantai Acheh disposal site.

: When the depxe01at10n cost is 1ncluded, however, Alternat;ve 1 has the _
lowest followed by Alternatlve 5. None of the alternatives 1nv01v1ng the
-constructlon of at least one incinerator is cheaper than any of the plans

without an 1n01nerator.

The superaor ranklng of Alternatives 1 and 5 is not affected even 1f 1ncome
from power sales is taken into consideration. The advantage of 1ntroduc1ng
the transfer statlon but not the incinerator will become noticeable when

personnel éoSts_increase relative to other costs in the future,
{3) Combined Evaluation
The ‘combined gvaluation with respect to economic and financial aspects is

shown in Téble_9.3~4. The overall assessment, therefore, indicates that

“Alternatives 1 and 5 are most preferable.
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Table 9.3-3 Financial Evaluation -

(M$ million)

Ho

Altl  Alt2 Alt3  Altd  AltS  Alt6 . Alt7  Alt8
Alld hele Rch S - Change

Investment '

Cost _ 176.9 215.,7 408.6 170.7 181.1 228.2 395.4 346.7 168.5
Rank 2 4 8 13 5 1 6

Annual Expenses

(excluding = = R : . S

depreciation) 33.¢9 33.9 41.1 37.7 ‘33.6 42,2 40,5 40.6 ©41.8
Rank | 2 2 7 4 L1 B 5 6

AKnnnal Expenses

{including

depreciation) _ _ o - L
{c) 45.8 48.6 63.6 ~49.2 45.9 56.1 62.0 59.7 ~ 53.2
Rank 1 3 8 -4 2 5. T 6 :
Salé of o . _ : :
Electricity (R) . 9,0 . L S 8,0 94
(€) - (R) 45.8  48.6 54.6 49.2 45.9 56.1 53.0 50,3 53.2
Rank - i 3. 7 &4 - 2. -8 - b 5.0 -
Annual Expenses

{including de-

preciation and

Interest for _ : . _
Loan) (E) 50.5 54.2 79.4 53.9 50.7 < 63.7 77.7 73.2 57.6
Rank S | 4 8 3 2 5 7.1 6
Net Cost T o o : o e

{E) - (R) 50.5 54,2 70.4 53.0 50.7 63.7  68.7 63.8  57.6
Rank _ 1 4 8 3 2 5 7 6
Net Cost in case
of Increment
Personnel Cost : : :
{5% per year) 81.2 81,5 97 .2 88.0 79.5 90.1 95.6 34.0 39,6
Rank 2 3 8 4 1 5 7 6

Hote: “No Change* refers to an alternative which employs the existing

collection/haulage system and the sanitary landfill disposal system of
Alternative 1. : .
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"Table 9.3-4 Combineé'Economic and'Fiﬁéndial Evéluation

Alel Alt2 Alt3 Altd AltS Alt6 - Ale7 Alt8

'. 0vGra11' A ‘ .
Assessment B c B A B ¢ c

9.3.4 Evaluation of Transactional Facilitation

The distinguished features of the eight alternatives are characterized in

terms of the following planning considerations:

Number and location of disposal sites;

:Number and location of incinerator(s);

~ Number and location of transfer station(s):

Whether or not MPPP has its disposal site on Penang Island;

Collection and hauling distances.

While thése alternatives may have a diverse social impact on the affected
public, estimating the extent of such impact will not be easy. This‘is.due
tb difficulties in'obtaining pertinent data at this stage of the study.
Efforts will be made, therefore, to examine transactional facilitation
necessarj féi resolving the following sénsitive and/or demaﬁdinq issues

associated with the planning considerations cited above.

(1) Avoidance of the disruption of fishing village located at or near the

proposed disposal sites (Alternatives 1, 2, 4, 5 and 6)
{(2) Leéal and/or coordination difficulties associated with transshipment of

waste via Penang Bridge or by barge from MPPP to MPSP for disposal

(Alternatives 4, 5, 6, 7 and 8)
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(3)

The

Difficulties 355001ated with reallzlnq 1nc1naration optlons in Lerms of
meeting the necessary financial, technical, managerlal 43 well as public
acceptance requlrements (Alternatlves 3, 7 and 8) '

above discussion is summarized in the matrix below.

Table 9.3-5 Transactional Evaluation

CAlt1l Alt2 Alt3 Alvd  Alts AlE6  AltY Alts

1, Avoidance.of‘ - X . X x X . X
Fishing Village :
Disruption
2, Difficulties in o x o X X . X X

arranging trans-
municipal Shipment
of Wastes
3. Difficulties in - . X R : SRS S ¢
- meeting various - '
reguirements for
incineration

Overall assessment . B B - B¢ e ¢ 'c e

Note: "X© 1ndlcates that there mlght be measurable difficultiés in
transactlonal facilitation,
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The above matrix indicates that none of the altérnatives is free from

transactional difficulties. Social evaluation would be more significant if

apﬁlied to such aspecks asz:

- Contracting-out policy
- Reduction in service level or service quality

- Political settlement through compensation

All the eight alternatives, however, are identical with respect to the above
points. Lastly, the most serious social problem (citizens' complaints) will
arise when the COanils-spend money (taxes) for solid waste management that

‘could have been saved by selecting more cost effective alternatives.

An estimatioﬁ of the order and mégnitude of difficulties to overcome in (or
of efforts needed for) facilitating these transactions depends very much on
“-the degree of poljtical as well as ‘administrative interaction. 'For the
.purPOSe‘of the curreht analysis, however, thé ranking of the alternatives
was based 51mp1y on the number of criteria with an X—mark under each

alternatlve or column headlng of the matrix,
9.3.5 Eavironmental Evaluation

The results of the environmental evaluation of the alternatlves areg given in

Table 9. 3 6 and are summarized as follows,
a. Impact on Surface Water Quality

Although-each disposal site has its own leachate treatment facility,
the alternatives without incineration plants may have an adverse

effect on surface water quality.

b. Impact on Ground Water Quality

Aithoﬁgh'each'disposal site is to be lined with sealants, the

alternatives without incineration plants may have an adverse effect on

ground water Quality.
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c.

Impact of Noise, Odqur'and Dust

Since the disposal site of Kuala Muda and the transfer stations. are in

close prokimity.to residential aréas, the alternatives encompassing
these facilities may cause nuisances. - The decrease in traffic volume
in terms Of haulage vehicle by means of transfer haulage can mitigate

tyaffic noise.
Impact on River Fishing

The introduction of an inéinefation“plant mitigates the effect on
surface water quaiity and . reduce theramonnt=of_waste to be disposed
of; Therefore, the alternatives'including at least'une incineration

plant are more preferable with?xespect to river fisheries.
Impact .on Aquatié/ﬁarine:Flora and Fauna
Theiintrodﬁction of a transfer station for ocean-going vessels

fequires constrﬁc;ion of a jetty in the present-man§r0v93forest-of

Pulau Burong, It will gefinitely have adverse effects on

caguatic/marine flora and fauna. -

Impact on Natural Landscape

The mangrove forest in Pulau Burong will be cleared once it is decided

as a disposal site.

Based 'on the evaluation results, the alternatives have been ranked as

follows,

a,

b.

Ca

First Rank: Alternatives 3, 7 and 8
Second Rank: Alternatives 1, 2, 4 and 5

Third Rank: Alternative 6
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' Table}g.Bmﬁ Environmental Evaluation Results

 ITEMS FOR EVALUATION

Impact on Surface Water Quality

. Impact on Ground Water Quality

Noise, Odours and Duét Problems

Compatibility with Land Use of Adjacent
Area

Ympact on River Fisheries o

Impact on Terrestrial Vegetation and
Wildlife |

Impact on Aquatic/Marine Flora and Fauna

Iﬁpéct on Natural Landscape

Impact on Historical Places or
Structures '

Impact on Religious Places or Structures

Overall Assessment

ALTERNATIVES
4 5 &
B B B
B B B
B B B
A A A
B B B
—_ - E C
A A A
A A A
A A A
B B ¢

A:  HojDamage
B: 'Siigﬁt_Damage or Adverse Effect
C: Damage '

~1 Further Survey Required
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9.4 Selection of the Most Favorable Alternative

9.4.1 Overall Evaluation

The evaluation results based on each of the four evaluation criteria ave’

summarily presented in a matrix form in. Table 9.4-1.

Table 9.4-1 Overall Evaluation

‘NO -

Al 1 % ALES | ﬁ
Bl AltZ Altd Altd hIS  AlL6 Alt'?_ AlftB CHANGE

Technical B B A c B c A A c
Aspect : o |
Economic A B C B A B c c ¢
Aspect '
Transactional 5 B B c c c C C B
Aspect :
Environmental
Aspect’ B B A B B ¢ A A ¢
Overé-'lll 1 2 1 3 2 4 2 2 4
Ranking '

Note: "No Change" refers to an alternative which employs the existing
collection/hauiage system and the sanitary iéndfill-disboéal-

system-as in Alt.1l.
The matrix implies the following overall ranking of alternatives.
i) Alternatives 2, 4, 5, 6 énd "No Change" are dominated by
Alternative 1, regardless of any set of weights to be'associated

with the evaluation criteria,

ii) Alternatives 7 and 8 are dominated by Alternative 3, ragardléss of

any set of weights to be associated with the évaluation criteria.
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Alternatives 1 and 3 are not dominated by any other alternative,

and ‘therefore they may be considered to be good alternatives.

iv) Alternative 3 may not be economically feasible.

) Alternatlve 5 ig inferior to Alternative 1 only with respect to the
3 transactlonal aspect.

vi) Alternatives 7 and 8 are inferior to Alternative 3 only with

‘respect to the tramsactional aspect.

In view of the foreg01ng evaluat;on results, the solid- waste management
system to be established in Penang State by 2005 should be sélected from
several alternatlves based on Alternative Plans 1 or '3, both of which have

1ndependent dlsposal systems for MPPP ‘and MPSP respectlvely.

‘Given the financial capability of MPPP and MPSP and the local conditions for
poséible disposal sites, two further alternatives are presented here for
both MPPP and MPSP for examination of the1r feasibility, partxcularly from
the financial point of view.

i) MPPP

Alternative 1

..

Direct saﬁitary landfill of all solid waste at

- Pantail Acheh'Diéposal Site.
‘Alternative 1-A : Incineration of all solid waste and sanitary

landfill of residual waste {ash) at Pantai

Acheh Disposal Site.
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ii) MPSP

Alternative 1 H Direct sanitary iandfill at Kuala Muda and
Pulau Burong Disposal Sites, generated solid
waste is divided and hauled to these two sites

on the basis of optimal'haﬁlage'efficiency.

Alternative 1-B : Only Pulau Burong Disposal Site: cases for

having a transfer station are studied.

9.4.2 Examination of Further Alternmatives for MPPP

The feasibility of the further alternative for MPPP suggested.in 9.4-1 as

well as the following three sub-alternatives have been examined.

1. Reduction of the construction costs by 20% or 40% from the original

level by lowering the specification of the incineration plant.

2. Gradual consclidation of the incineration plant in response to

generated so0lid waste volume

3. Construction and operation of the incineration plant by tonttactinq

with a private campany

Through this examination, it was reconfirmed that Alternative 1, which does
not include the construction of an incineration plant, would ‘incur the
minimum cost. Consequently, Alternative 1 was selected as the best choice

for the master plan and the feasibility study.

To be more precise, assuming the present level of budgetafy aﬁpropfiﬁtipn
(annwal increase of 0.1%), it would_be_imﬁossible to repay any debt ihcurred
by the incineration system by 2065, eveﬁ if the construction-cost.of an
incineration plant were reduced.to 60% of the level suggested in Alternative

3. In addition, serious environmental problems may result.
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In cases where.the construction cost is reduced to 80% to avoid serious
effects on the environment, the debt would still amount to M$200 million by
_ZOOS.assuming the above budgetary appropriation. An anmnual budgetary
increase of 3.5% for solid waste management would be required if the

completion of debt repayment were projected for 2005.

© With regard to the construction of an incineration plant in two phases,
while the total debt in 2005 would be slightly reduced, the overall tendency
would be the same as if the incineration plant to meet. the requirement of

solid waste management in 2005 were constructed in Phase 1.

The expendlture of MPPP would naturally decrease if a sub51dy were prov1ded
for the construction of the incineration plant and/or disposal site by the
Federal or State_Govexnments. Nevertheless, MPPP would still be required to
increase its solid waste management budget by more than 2,5% annually even

‘with a 25% subsidy for both facilities,

If a private company were contracted to build and operate the incineration
plant and if this company intended to repay all debts by 2005, it would have
to impose a tipping fee of M§l00/ton to supplement the income from power
sale, The total debt ﬁould exceed M$400 million in 2005 assuming that MPPP
iuc:eases its budget by only 0.1% annualily, To clear the entire debt by
2005 while paying the tipping fee, MPPP would have to increase its budget by
'5.5% annually.

Based'on the above argument, it is clear that MPPP would face a heavy
financial burden if the construction of an incineration plant were included

in the plans.

In vieﬁ of the fact that Pantai Acheh Disposal Site has a large enough
capacity ﬁo meet the entire volume of solid waste expected till 2005,
Alternative 1 is proposed as the most appropriate alternative and it is not

recommended to construct an incineratlion plant.
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9,4.3 Bxamination of Further Alternatives for MpSp

The following three sub-alternatives have been added to Altermative 1 in the
financial analysis.

= One disposal site with no transfer station (Alt. 1-Bl1);
- One disposal site with one small transfer station (170 t/day)
(Alt. 1-B2);

—~ One disposal 51te with one 1arge transfer station (420 t/day)
'“(Alt 1-B3).

If there would be only one disposal site, either expansion of the landfill
area of Pulau Burong or an increase in the landfill height would be

necessary to deal with the designed d;sposal volume, affectlng the disposal

51te construction cost.

Since an increase in the landfill height over the original site area will
result in an exc9351ve landfill height, the dlsposal site area Should be
_extended in compar1son Wlth the other alternatives, The land acquisition

- cost of the extended site is ‘not acceounted for.

Baséd @n the premises that (i) the splid waste maﬁagement budget will
increaée ih‘ﬁkopdrtion to the economic growth rate, (ii) a 1érge cost
reductlon will be achieved in solid waste collection and cleansxng work, and
(111} fees will be imposed on commercial waste and waste taken. directly to
the dlsposal 51te(s), the flnanc1al analysis of the alternatives for MFPSP

resulted in the following conclusions.

1. The total cost is lower with two disposal sites than with one

disposal site,

2., The introduction of transfer stations has no advantage when only one

disposal site is selected.
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3. While the gradual repayment of the debt is poésible in the case of
Alternative 1, it would be extremely difficult in the case of the

other alternatives.
Alternative 1 with two diéposal sites was found to be the most flexible

alternative for MPSP and, tharéfo:e, was-selected-53=the best cﬁoice for the

master plan and the feasibility study.
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Chapter 10. PfopoSed'Arrangements for Reorganization, Finance ‘and

Pri&atizatibn
This chapter has .Lhe following two sections:

10.1 Arrangements Proposed for Mppp
10.2 Arrangements Proposed for MpSp

10.1 Arrangements Propoéed for Mppp
10.1.1 Organization and Labor Managemént
Section 10.1.1 presents the following four proposals:

1):Functional Specialization in SWM by Public Health Inépectors

2) Establishment of an Independent Department Responsible for Solid Waste
Management {SWM} ' o

3) Review of the Role of the Ad Hoc Committee on SWM

4} Improvement on the Labor Manageéement
(1) Functional Specialization in SWM by Public Health Inspectors
a. Necessity for Functional Specialization

The realization of functional specialization through the establishment of
an independent department responsible for SWM is one of the most

important recommendations related to the institutional building.

In both MPPP and MPSP sach Public Health Inépector (PHI) has an area
where he i# responsible for all matters related to licences tg food
handlers, public health and envirommental matters including solid waste
management. This follows that a PHI has area-wise specialization instead
of functional specialization. Each type of specialization has both

advantages and disadvantages.

'ﬁdvantaqes of the area-wise specialization include the following:
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1)
2)
3)
4)

5)

A PHI can acquire deep knowledge about particular conditions. of an
area assigned to him, _ '

A PHI may effectively coordinate public health matters and
environmental matters which are related each other.

The departmental head may find it easier to evaluaté a PHI's work

performance.

‘Much coordination among PHI's may not be necessary. This may be an
. among ¥ y be.

advantage if the uncooperative attitude prevails among PHIs.

The past experiehce of MPPP shows that it is less likely to form
cligques and cause cliéue problems undef the area-wise
specialization than under the_functional speéialization in the.
Health Department. In this sense, the area-wise sPecialization
glves an advgntagé to the top management if they are not strong

encugh to handle the clique problems.

 On the other hand, advantages of the functional_sﬁecialization-include

the foliowing:

1)

Through the concentration on a s?ecialized'funétion. a PHI can
acquire deeper understanding and develop more prdfessiohallskill,
which are necessary for the problem identification and work

improvement.

Having considered all the above points} it is considered that_tﬁe

functional specialization still provides greater prospect for the

improvement on SWM than the area-wise specialization. Its major reasons

include the following:

1)

2)

SHWM requires increasingly more professibnal knowledge and skill in

the future than in the past.

Operational nature of SWH is very different from'that-of licensing
for feod handlers and other health félatéd matter, although both
the former and the latter have a common goal: i.e., the promotion
of public¢ health and environmental'sanitation. (It is a historical
fact that productivity of goods and_services"has inéreased through

the functional specialization.}
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b. Degree of Specialization

A PHI, in both MPPP and MPSP, is charged with a general responsibility
for public:health‘énd environmental control. It is also possible to say -
that a PHI is "“specialized" in the public health and environmental
cohtrol._ Generalization v.s., specialization are relative concepts which
indicate only'the'directions;with respect to scope of role to be played.
‘What really matters is the degree of specialization. The. following three

different degrees of specializakion are considered.

Degree 1: . Specialization in public health and environmental control
inclﬁsive of SWM (Degree 1 specializafion is currently’

practiced by both MPPP and MPSP,)
Degree 2: Specialization in SWM

Degree 3: Specialization in one of the aspects of SWM such as control
of contractors, campaign and enforcement, disposal site

operation, research and development, etc.

Degree 3 specialization is recommended for both MPPP and MPSP in view of
types,’ nature, and amount of SWM services as well as size of manpower

available.

c. Necessity for Establishing an independent Department Responsible for

SWiM

Establishment of an independent department (heérein referred to as Urban
Seréice'Department - USD) responsible for SWM will result from the
specialization in SWM by a department and its head. Such departmental

specialization in $WM is strongly recommended in view of the following:
1) Solid waste management (SWM) of MPPP is important and large enocugh

to deserve receiving an USD. SWM shares 38% of the Council's total

manpower and 26% of its expenditure.
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2) The demand for so0lid waste managemeﬁt service will further inerease
in the future both in terms of quantity and gquality. The demand

for higher technological étandaid'will also increase.

3) Establzshment of an USD can’ naturally lead to the specmallzation in
SWM at the 1evel of both PHIs ‘and- departmental head, through which

their manager1al capac1ty can be strengthened.

To establish an USD does not basically require money. Whetheér or not to
establish it depends on the decision of the Council's top
administrators. It seems there is no major reasons to delay its

establishment.
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(2) Proposed Scheme for the New Department (USD) Résponsible for SWM
a.'Orgénizatidnal Framework Proposed
1. Drganization Seheme

An organization scheme as shown in the chart below is proposed for the
new'Urban'Service Department of MP#P. The'érganizational scheme of
the USD proposed below is the one that can be implemented immediately
by deploying the existing cleansing personnel,

&
Director

RESEARCH &
DEVELOPMENT UNIT

t_Cléansihg Superintendent l

CLEANSING |- CONTRACT | caMpAIoN &
SERVICES MONITORING _ ENFORCEMEWT
SECTION SECTION | SECTION
(2 PHI's) | (Sr. PHI & (Sr. PHI &
g i PHI) : 1 PHI)
DISPOSAL “HIGHT-SOIL | ADMINISTRATION
SECTION MANAGEMENT SECTION
(PHI) (PHI) {Chief Clerk)

Hote:

1) The tespon31b311ty of Cleansing Services Sectxon will include street
and drain cleansing as well as collection and haulage.

2) P051tlons shown below the names of sections indicate the heads of
these sections. -Actual appointments, however, should be made hased
upon the merits of ‘individual persons.

'Fig..lo.lwl Proposed Ofganization of the Urban Services Department for MPPP
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ii, Manpower Schame

The number of personnel required ‘for the proposed department. is shown iy

the following table according to the sections and the positions,

Table 10.1-1 Proposed_ﬂuﬁber of Personnel for MPPP'S
USD According to Section and Position

)

NAME OF
SECTION

B~ I o o
o -
W
ST
Wy
RO

WOTHPRE
-
O

OO -G
[
THERAOR SO0
WHENR RSO
WO W
TmHOOEEN

1. Cleansing _ 2 1 35 15 73 1387 1515
services : ' o

2, Contract K 5
Monitoring

3. Campaign
Enforcement

4. Disposal.site
Planning & 1 1 i1 _ . 4
Management '

5. Night-Seil
Management

6. Research &
Pevelopment

7. Adminis-

tration 1 10

Total 1 1 1 2 7 6-48 15 78 1471 1 10 1641

Abbreviations:

SPHI: Senior PHI

CCLE: Chief Clerk .
SOVERSEER: Senior Overseéer

CLE & OTH: Clerks and Others such as typist and handymen .
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b. Features of the Organization Proposed .
The organization proposed has the following features:-

;o de In line with the government's policy of reducing the size of
. personnel in civil service, the new department is proposed in such
' a'way that it'ddes not require the Council to rebruit new employees
exCEpt-for therhead of the department.. All other Personnel

required'can'be deployed from the existing Health Department.

s
[=2
.

The'new.department will have seven sections as shown below.

" 1) Cleansing Service Sectioﬂ
2) Contract Monitoring Section *
-3) Campaign & Enforcement Section *
4) biSpOsal Site Planning & Management Section *
5)1Night430ii_Managemeht Section
6) Research & Development Section

“7) Administrative Section

Note: Sections marked with asterisks will perform new functions
~which have not been performed under the existing Health

~- Department.

iii. All the sections except the Administrative Section are headed by
either 8r. PHI's or PHI's. The heads of the sections are directly
answerable to the Cleansing Superintendent. This is to eliminate

unnecessary time-consuming formalities.

. iv. The new department will absorb collection vehicle drivers who are

currently placed under the Engineering Department.
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C.

Function of Each Section
i, Cleansing Service Section.

This section is respons;ble for the execution of all the Cleansing
Services whxch are pravided by the workers of the exlstlng Health
Department., The cleansing services inciude street and drain cleansing,

collection and haulage Qf.solid-wastes.

One of the two PHIs will be respoﬂsible for a part of Penan§ Island,
while the other is responsible for the remaining. part of the Island, A
boundary should be drawn in such a way as to equalize the work-load of

one PHI to that of the other,

From spe61allzatxon point of v1ew, it wculd'bé-better to assign the
management task of collection ‘and haulage to one. PHI, and the managemént
task of street/drain clean51ng-to-the_other._ There are however.two'
problems arising from this assignﬁent SyStem;__One is that the ﬁqu—load'
of the management of street/drain cléansing,is far’greatef than that of

waste collection and haulage because the COHDCll'S street/draln

¢leansing service uses resources about 6 times more as compared to the

Council's collection and haulage service‘inyterms of both manpower and
expenditure. The other problem with such an-asSignment'system is that a
PHI will have only partial control of an overseer who is_responsiblé for
the supervision of both street/drain cleansing, and collection and

haulage.

ii. Contract Monitoring Section

The duty of this Section is to make sure that contractors provide
required service in a satisfactory manner. MPPP current1y receiveS
service from six contractors. '

Sr. Overseers will be respouasible for the daily close monitoring of the .

contract service. FEach overseer will be responsible for the supervision

of two countractors.
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:Thereﬁis'one Sr. PHI and one PHI assigned to this Section. It is-
advisable that both of them equally share the respon51b111ty for

‘monitoring contractors. They should have monthly meetings with the

contractors.
iii. Campaign and Enforcement Section

“Campaign and enforcemént are necessary if MPPP wishes to improve its
- '0011ect1on efficiency through the introduction of a new system such as
‘usage of plastlc ‘bags’ and standardized bins on the part of residents and

1ntroduct10n of alternate-day collection systém in selected areas.

From the experience gained in Kuantan, Petaling Jaya and some other
municipalities, it was found that campaign was never successful without
~enforcement. Urban Service Department in Petaling Jaya, at present, has

- eight overseers acting as enforcemént officers.

This Section will have one Sr. PHI, one PHI and eight overseers who will
be mbbilized for éampaign and enforcement. Both Sr, PHI and PHI are
expacted to come up with detailed implementation plan for campaign and

enforcement,
iv;-Disposal_Site'Planning and Management Section

“In view of the incréasinq difficulty in securing disposal sites ‘and also
increasing'impbrﬁance of sahitafy disposal of waste, systematic |
acquisitién of-disgosal sites as well as the site-planning and
‘management have already become important enough to have some personnel

specialized in this Eield.

‘Ideally s?eaking;:there should be some envirommentalists or public
health engineers: w1th a university degree quallflcatlon. It may,
'_however, be ﬁlfflcult for MPPP to find such personnel and place them in
the-Urban Serv1ce:Department-1n view of the lack of promotional
OPportunlty for such personnel within the department. In the present

3set ~up, it would be more feasible for MPPP to place such personnel 1n_
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the Engineering Department. This is an acceptable arfangement prdvided
that there is a good inter-departmental collaboration between the two
departments. In any case, it is advisable to have at least one PHI ox

some other technical pérsonnel in this Section,
v. Night-Soil Management Section-

At present, Health Department has ten overseers responsible for the
supervision of night-seoil collection and haulage, In viéw of the
decreasing demand for this service, it would be realistic to replace
five Overseers with five mandors. '(Overéeers who will be inade redundant
are transferred to Campaign and Enforcement Section in the proposed

scheme. )

One PHI will be made responsible fbr-the overall night-soil management

including monitoring night-soil contractors in. the rural area.
vi. Research and Development Unit
The functions of this unit include the following:

1) Monitoring the‘performance'of cleansing services

2) Development .or research for improvement

Monitoring the performance of the services and measuring the efficiency
are important steps towards the identification of probiems and
improvement on efficiency of services. Monitoring will also enable the
Council to assess its progress towardé;the Master Plan Targets. The

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

The effectiveness of the cleansing sérvices dépendsfmuch on the-
appropriateness of'the eguipment used. The person  in charge of this
unit must be keen . in finding_appropriéte technology: through studying
equipment catalogues and obserVing other councils or making research of

his own,
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~vii., Administration Ssction

Under the proposed scheme, judging from the persohnel size of the

department,. one Chief Clerk ana ten other personnels including clerks,

typlsts and offlce boys would be suff;c1ent to the new. Department.

,(Kuantan USD and Petalling Jaya USD have six and seven personnel

respectlvely-ln their Administrative -SBections.)

d. RQlé of Personnel Expected

In order to strengthen the solid waste management, perSOnnel in respective

level (Departmental head, PHI -and overseers, etc,) are expected to perform

more pos;t;ve roles than currently practised,

Overseers are expected to handlé most of day-to-day problems and routine

(roli—calling and reporting, étc,).ZOverseers should be encouragéd to make

suggestions which may lead to the impravement on the operational efficiency.

PHIs

such

on the other hand, are expected to concentrate on non-routine matters

ast -

Identifigétidn of fundamental problems

Working out implementation plans for system-improvement and
iﬁtfoductibn 6f new collection systems such as usage of plastic bags
with &iffereﬁt frequency

Training of overseers |

Data-base management. _
‘Monitoring the Services_pefforménce of contractors and the Council

workers

Cileansing Superintendent is expected to perform the following duties:-

Measurement of productivity and cost-control
Inter-council communication to exchange experience and know—how

Overall supervision
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Departmental Head is expected to perform.the'fdllowihg responSibilities=~

-~ Disciplinary cbntfol for improving work—ﬁdraﬁe‘
- Sound personnel manéqement' _ .
- Provisicn-of training opportunity for staff

- Inter-departmental communication’

- Introduction of sanitary landfilling

- QOverall managenment
Council Administrators are expected toi

- Understand the 1mportanca of ‘the appllcatlon of systematlc thlnk1ng
and plannlng to the s0lid waste management o _ _
- Support the service executlng departments, and give as mutch authdrity
'(controllxng power) as 90551ble to them '
- -Mazntaln qulck and effective disciplinary control,: and strengthen
~employees' work—morale _ o
- Minimize Councillors'_politicai involvement in the execution of the

- aouncil's services

Roles of personnel expected are summérized in Table 10,1-2,
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Table 10.1-2 Roles of Persomnel Expected

PERSONNEL RESPONSIBLE

ROLES TO BE PLAYED

‘Council Administrators

SupPOrt of work-morale
Disciplinary control
Provision of training

Target, Strategy & Policy

Departmental Head

Over-all management
Fair evaluation of employees'
work performance . '

Cleansing
Superintendent

Measurement of Productivity
and cost-control

Over-~all supervision

PHI's and Sr. PHI's

Monitoring the service performance

ldentification of fundamental
problems

Working out implementation plans
for system-improvement

Training of overseers

Management of data-base

Discipline of laborers

Attending to day-to-day routine,

Overseers solving problems and reporting
Preparétion of weekly work-schedule

‘M nd..' Supervision and control of

randors laborers

Labourers Execution of cleansing work -
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(3) Review of the Role of the Ad Hoc Committee on SWM
The following is the view presernted by the Study Team,
a&. Introduction

The Ad Hoc Committee was formed in 1981 to correct the ills 6f'the'Heélth
Department at a time of contraqting out its cleansing services. The same’
Committee, has performed very well, and achieved its aim'in'oﬁércoming
almost all the problems that overshadowed the Health Department s
progress. _But ‘even after ach1ev1ng thlS target, the Commxttee still
continued to contrcl the department X actlvxtles, and this might have
lessened the enthu51asm and efforts of the department. The_purposg of this
Sectlpn is to p:e;ent some views on the:nec9551ty for-révieﬁing the role of

the Ad Hoc Committee so as to create an ideal and independent SWM systenm,
b. Historical Background

Towards the Natidhai5policy'on priVatisation, MPPP first awarded a Contract
to a private company in 1979 to remove refuse for dlsposal. This private
company was performlng satlsfactorlly for about 3 years wheﬁ problems
(disruption in the service ‘due to frequent vehicle troubles) began-to
surface. When:tbese probleﬁé wofsénéd, the3gollectioﬂ-sérﬁite suffered
greatly, and the publié became'very;upset, and the complaints to the
Council mounted up'very high. It was at this stage; that the Coun01l felt
that the Health Department. could not properly handle the Solid Waste
Management, and so the Council dec;ded to set up an AD Hoc Commlttee_to
assist the He;lth Department to:manége the solid waste'ménagemgnt-System:
on a yearly basis. Over the years in'the past sincelits establishment,
this Ad Hoc Comittee has made an impact on $WM, introduced many'chanqes in
the policy matters, and has really established a system which is practlcal

and stable.
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‘¢. Problems with the Ad Hoc Committee

‘It should be noted that this Committee was established purély on an Ad Hoc
'_basis.- That means the functions of the Committee were of a specific nature
with limit dufétion of.office. Once it has reached its goal of achieving
smdoth and regular SWM, its functions should haﬁe ceaéed and the Health

Department be given the opportunity to start afresh from where the
Committee left off.

The Ad Hoc Commxttee, at present, holds a monthly meetlng wlth contractors
to evaluate their monthly performance, and to discuss and solve problems

related to their services. -The Committee checks such matters as:

- Daily waste collection tonnages in comparison to the tonnage expected
- Daily work-finishing-time to check lateness of the service

..~ Appropriateness of locations of some comminal-bins

These are rather routine and operational matters, and can be and should be

hahdied:by the officers of the service executing department.

'it;seéms.that such deép involvement of the Committee in the day-to-day
affalrs has lead to a situation where the functional powers of the
-department have eroded to a great extent that it has affected the general
.:morale of the personnel in the department. The officers :in the department
'Seem;tb be less-interested in their motivation and initiation. They feel
thatrﬁhey:funétibn only on directives which are formulated by this Ad Hoc
Commlttee. They feel that their initiative is no longer respected, and
this is a very dangerous trend and is a hindrance to progress and

improvement.

The power of the Ad Hoc Committee can be best utilized for attending to
moyre important watters such as the stréngthening of the law enforcement and

‘receiving citizens' cooperation with respect to waste discharge manner.
In view of the political climate in Penang where citizens are politically

‘active, Councillors, who are representatives of the citizens, can exert

great influence on them in respect of the above matters.
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d. Recommendations

The Ad Hoc Committee hay superbiy_conductedxits mission, and has achieved
the purpose for which it was established years ‘ago. Itgis'hithime now to

pass this responsibility back to the department. -

-As a responsible Committee,'itjshould‘reéommsnd'to'the'Council-thé=a
abolition of the Committee and passing.over the responsibility back to the
Health Department., Or alternatively, the President of MPPP should ask the
Ad Hoc Committee to review the managerlal capab;llty of the Health
Department to take over the respon51b111ty of SWM by 1tse3f, and submlt a
report-to hlm. At the same tlme, he can- also ask " the Department 1tself to
submit & report reassurxng of its readlneus to take over the. functlons of

the Ad Hoc Commlttee and run the SWM by 1tse1f.

If the President, after receiving thé:repotts, feelsfthat:therﬂgaith“
Deparﬁment still cannot stand on its own feet, then:the'fOIé'of the“:
Committee should be reviewed. It should function in a différehﬁ-maﬁﬁer-
more like a pblicy;maker and éonsultaﬁtfdn S, Implementatlon of .these
policies should be left to the Health Department. The Committee should not
have any dealings directly or 1nd1rectly with the contractors, which is

essentially an administrative matter of the department.

The above recommendations have been presented assumlng the case where the
Heath Department would continue to execute Swg for ‘some more time in the
future,’ Establlshing ‘an 1ndependent department for SWM 'still remains to be

the prime recommendation.
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o (4) Improvement on:Labor Management -
a. Necessity for Effective Disciplinary Control and Work-Morale. Support

The Council's labor management is gensrally weak and loose in terms of its
disciplinary control and work-morale Sﬁppofi. The loose management, in
fact, is an important element which explain why the Couhcii is lower than

the contractors in terms of waste COlieétion'efficiency.-

It is important to note that facility'ihprovement and- technological
improvémenfs, in general, alone would not brlng about desired effects
'-unless such 1mprovements are ‘accompanied with the 1mprovement on the

‘managerlal capacity inclusive of ‘the labor management capacity.

The “good labor management requires fair and qu1Ck evaluatlon of. employees‘
'joh performance and behav1or. Results of such evaluation then should be

expressed in terms of disciplinary actioms and rewards.

The Counéiishas sefiouS'problems in taking appropriate and speedy
ﬁisciplinery:aetions. The degree of severity of disciplinary aétions, in
some cases, has been reduced substantially as compared to what was
orzglnally proposed by the departmental heads. Another drawback of the

| Counc11 s d1$01pllnary system is that it takes such a long time for the
Councll to reach to a final decxsaon. It often took one and a half years

before the final de0131on is made.
‘b. Solution to the Problem

'The-foot of this problem is so deep that it réquires.ﬂet only the proposed
organizational reform but also more importantly requires serious attention
'-of:the Council's Administrators. What is equally required is the reduction

of the polltlcal 1nterference by the Councillors in the CounC11 5

4 admlnlstratlve and managerlal affairs.
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The pswer of making decision on the diséiplinary mattérs,-in the present
set-up, is entirely in the hands of the.disciplinary action commitee

members comprising of the Council's Administrators and Councillors. This
.impliés that the problem, though sefious; may possibly be solved guickiy

and_simply upon the change in the attitude of those decisicn makers .

10.1.2 Finance
(1) Financial Sources. for the Operation and Maintenance

The target SWM cost in 2005 is estimated ﬁo be 130% of the cost in 1937 in
real term provided that a;lzthe-improvement-messufss would'be_successfully
impleménted as.prOPOSed in the Master Plan. Most fund for SWM, at present,
comes from the Council's general budget of which major -source is the

assessment tax collected from citizens.

In the view of the necassity‘for securihg the sufficient fund for SWM and

other services of the Council, the'following recommendations are presented.

1) Increase of the assessment reVenue through:
- Review (increase) of the assessment rates
- Reductlon of arrear through better informaktion system and stronger

collection activity

2) Establishment of ”Béheficiary—PaysPrinciple" under which the following
two types of fee should be collected:
- Fees for Commercial Waste Collectlon Serv1ce

- Tipping fees for disposal service

The following table shows types of SWM services snd-persons who should bear

the costs of the services.
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Table 10.1-3 Proposed Sources of Fund for SWM Service

TYPE QF SWM SERVICES PROPOSED _SOURCES_QF FUND
1. Domestic Waste Collection Assessment (Local Property Tax)
-2, Commercial Waste Collection . Fees to be collected from service
recipients.
3. Disposal of Waste Privately Tipping fees to be collected from
Brought into Municipal the service recipients.

Disposal Sites

4, Waste Collection/Haulage Owners of premises
and Cleansing for ' ' '
Public Premises (Roads,

Parks, Facilities, etc.)

Both the tlpplng fees and the fees for commercial waste collectlon should be
qradually raised so that those fees would be sufficient enough to fully

(109%) cover the costs of those services in 2005.

_The_Council can keep tne same amount of the apprepriation to SHM from its
general budget over the 1ong_period provided that those fee revenue would

~increase as proposed above.

The Councll, at present, prov;des street/draln cleansing and grass cutting
. services for some of the state ang federal roads without receiving

sufflc;ent fund for those services,

It is pfoposed that the State and the Federal Governments should provide the
Coﬁﬁci1 with‘sufficient funds'for those services or alternatively, they
:should execute those services by themselves because the state and Federal
.'Governments are. respon51b1e for the maintenance and ¢leansing of their roads

accord;ng to the Malaysian Laws.

The sources of the fund for SWM services in 2005 are estimated as shown

below prov1ded that the two kinds of fses are collected as proposed above.

-~ The Assessment will cover 84% of the SWM expense in 2005.

- Commer01a1 waste collection fees will cover 14% of the BWM expense in

-2005.
- Tlpplng Fees will cover 2 % of the SWM expenses in 2005.
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(2) Financial Sources_fbr InvéStment

a. Construction Cost of Final Disposal Facilitiés

- It is recommended that both the Federal Government and the State

Government: provlde f1nanc1al ass;stance {(grants or

low-interest-rate-loans) to cover the major portion'of investment costs,

This recommendation is presented. in view of the folloﬁihg..-

i. Undéf the existing tax system in MaiéyQia=ﬁhere'thé'Lbcél‘

Authorltles recelve a very small portxon of the aggregate tax paid
by all Malaysians, the Local Authorltles 1nclud1ng ‘MPPP and MPSP
are flnanc1a11y not’ capable.of undertaking large investment

projects such as the construction of disposal facilities.

On the other hand, the Federal G0vernment (DOE) has recently set
hlgh standards regardlng env1ronmental quallty, and requlres the
Local Authorities to meet such standards. W1th respect to waste
disposal, a sanltary 1andf111 system would be the only choice that
would meet the standards. The construction of sanltary landfllls,

however, requires a large investment.

In view. of the -above situation, it is s;mply 1m90551b1e for thé Council

to meet the disposal standards without hav1ng financial support from the

Federal or State Government.

It is strongly hoped that the Slxth Malay31a Plan of the Federal

Government will 1nc1ude sufflcxent budget for the development of” sanltary

disposal system and for the 1mprovement on some other aspects of 'SWM in

Malay51a.
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b. Replacement of Collection Vehicles

_The”existihg collection vehicles (mainly side-loaders) should be replaced
with large~sized compactor vehicles in the near future in view of the

long distance from collection points'to the future disposal site.
It is advised that the Council will prepare sufficient budget for the:
" timely replacement of the vehicles,
(3) Establishment of an Independent Accounting System for SWM -
It is strongly recommended that the Council should establish an independent
accounting system for SWM in view of the necessity to accurately identify

SWM costs. An accurate identification of SWM costs is a first stép for the

: évaluationqu the efficiency and progress of SWM performance.
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10.1.3 Privatization
{1} Waste Collection and Haulage

MPPP currently uses five contractors for the solid Qaste:colléctiéﬁ'and
haulage. Those contractors'coilect 87 % of the waste iﬁ MPPP area. Though
MPPP had Maﬁy probiems in managing the contractors in its initial stage of
the privatization, it had overcome most problems.'Most contractors are

satisfactory in their performance. The contract prices are competitively low,

In view of the situation mentioned above, it is advised that MPPP would
"maintain the same policy regarding the use of contractors for the collection
service, except for the the system of monitoring. and control of the

contractors.

Currently, an Ad Hoc Committee for SWM domprisinéfdf*Some Councilldré.tékes
an initiative in the anitpring'and éoﬂtrdl of the contractors' performance;
The Committée_holds monﬁhly:meétinQS with the cbntéacotrs.to disbﬁés matters
related to the contract services. It is advised that the Health Department,
instead of the A4 Hoc Committee, will take more initiative in the control of
Ithe contractors as propbsed in Section 10.1.1 {3). Review of the Role of Ad

Hoc Committee.
{2) Street and Drain Cleansing

Althogh it is expected that the street/drain cleansing service may be
provided at lower prices by contractors than by the Council, the
privatization of this service is not recommended in view of the following

situation.

1) MPPP has abount 1,100 labofers=fof the street/drain cleansing service
which represents abount 80 % of the total laborers iﬂ:fhe Héalth
Department, and a guarter of the Council's totai.employées.'Such number
of laborers is considered excessive relative to the amount of the

service actually performed,
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2) It is estimated that about 300 laborers will be made redundent if the
frequency of the street/drain service is reduced from daily to- weekly

basis in residential area as proposed in the Master Plan.

3) Judging from the.age structure of the cleansing laborers., it would take
until the year 2000 for MPPP to reduce 300 laborers through the natural
rétirement of the laborers provided that MPPP would not recruit any new

'laborers in the. future.

4) It is also anticipated_that_some mere laborers will be made redundent

through the introduction of the 3 times/week waste collection.

The above- descrlved situation indicates that the prlvatxzatlon of the
fstreet/draln serv1ce would not be fea31ble before the year 2000 at earliest if

MPPP_would not- find ways to deploy redundent laborers for some other services.
" (3) privatization of MPPP's Clinics

MPﬁ? has clinics for child and welfafe, and clinies for the Council's
:employees. There are about 70 staff working for the clinics. Those clinics
have been .giving financial burden to the Council. The operation and
maintenance of those CllnlCS requlres large expenditures as MPPP basically
provides free meadical services to patients except for c¢osts of medicines

charged at the child and welfare clinics.

Besides, MPPP‘S financial situation is not favorable. Its deficit is estlmated
“to be 17.8 mllllon Malaysia dollar. Whlch corresponds 32 % of the estlmated

_ revenue in 1989,

Adcording to the Malaysian Laws, the provision of medical services is not the
responsibility of the Local Governments, it is the responsibility of the

Federal Government.

Cons;der1ng all the above points, it is recommended that all the Council's
clxnlcs should be privitized by transferrlng its ownershlp and management
respon51b111tyl This will allow MPPP to save considerable amount of money
'8§ery.year, which in turn would help the Council to improve the standard of

- the other services including waste disposal service.
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10.2 Arrangements Propdsed'for MPSP
10.2.1 Organization and Labor Management
Section 10.2 presents the following three pro?osals:'

1) Functional Specialization in SWM by Public Health. inSpectors
2) Establishment of an Independent DepartmenL Respon31ble for S011id Waste
Management ( SWM) '

3) Improvement on the Labor Managemeht
(1) Functional Specialization in SWM by Public Health Inspectors
a, Necessity for Functional'Specialization"

The realization of functional'spéciaiization thfough the establishment of
an independent department respon51b1e for SWM is one of the most zmportant

recommendatlons related to the institutional building.

In both MPPP and MPSP each Public Health Inspector (PHI) has -an area where
he iS-résponSible for all matters related to licences to food handlers,
public health ‘and énvironmental.matters1iﬁc1uding solid waste management.
This follows that a PHI has area-wise spédialization-insﬁead of functional
specialization. Each type of specialization has both advantages -and

disadvantages.
Advantages of the area-wise specialiZation;indlude the following:

1) A PHI can acquire deep knowledge about particular conditions of an

area assigned to him.

2) A PHI may effedtively coordinate pubiic health matters and -

environmental matters which are related each Othéra.

3) The departmental head may fingd it easier to evaluate a PHI's work

performance,

—279—



_”4)'Much‘coordination among PHI's may not be necessary. This may be an

advantage if the uncooperative attitude prevails among PHIs,

On the other hand, advantages of the functional specialization include the

‘following:

1) Through the concentraticn on a specialized function, a PHI can
dcquire deeper understanding and develop more professional skill,

which are necessary for the problem identification and work

improvement.

Having considered all the above peoints, it is considered that the
funct10na1 spec;allzatlon sL111 prov1des greater prospect for the
1mpr0vement on SWM than the area-wise speC1al1zat10n. Its major reasons

include the following:

1) SWM requires increasingly more professional knowledge and skill in

the future than in the past. .

2) Operational nature of SWM is very different from that of licensing
for f&od handlers and other héélth relatéd matter, although both the
former and the latter have a common goal' i.e., the promotion of
Tpubl;c health and environmental sanitation. (It is a hlstorlcal fact
'that_productivity of goods and services has increased through the

functional specialization,)
b. Degree of Specialization

A PHI, ih both MPPP and MPSP, is charged with a general responsibility for
public health and environmental control. It is also possible to say that a
PHI is "speéialized" in the public health and environmental control.
Generalization v.s. specialization are relative concept which indicate only
therdirectidns with respect to scope of roie to be played. What really
hdtters.is the dggree‘of specialization. The following three different

- degrees of specialization are considered.
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Degree 1: Specialization in public health and envirommental control
inclusive of SWM (Degree 155pecialization is_currently

practiced by both MPPP and MPSP.)}
Degree 2: Specialization in SWM

Degree 3: Specialization in one of the aspects of SWM such as coritrol
of contractors, campaign and enforcement, disposal site

operation, research and development, ete. .

Degree 3 specialization is recomnended for both MPPP and MPSP in view of
types, nature, and amount of SWM services as well as size of manpower .

available.

C. ﬂecessity for Establishing an Independent Department Responsible for

SwM

Establishment of an independent department {(herein referred to as Urban
Service Department - UsSb) res?onsible for_SWM'will'resﬁlt from the
specialization in SWM by a department and its head. Such'départmental

specialization in SWM is strongly recommended in view of the following:

1) S0lid waste management {SWM) of MPBP is important and large enough
to deserve receiving an USD. SWM shares 56% of the council's total

manpower and 31% of its expenditure.

2} The demand for solid waste management.service will further increase
in the future both in terms of guantity and quality. The demand

for higher technological standard will also increase,

3) Establishment of an USD can naturally lead to the speciélizatidn in
SWM at the level of both PHIs and deﬁartmental_heaé, through which

their manageriai capacity can be streangthened.

To establish an USD does not bésically require money. Whether or not to
establish it depends on the decision of the Council's top '
administrators. It seems there is no major reasons to delay its

establishment,
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(2) Proposed Scheme for the Rew Department (USD) Responsible for SWM
a. Orgamizational Framework Proposed

i. Organization Scheme

An organization scheme as shown in the chart below is proposed for the
new Urban Sefvice_Department of MPSP, The crganizational scheme of the
UsDh proposed below is the one that can be implemented immediately by

'deploying the existing cleansing personnel.

Director

R & D Unit I

Cleansing Superintendenﬁ]

CLEANSING CONTRACT CAMPAIGN &

SERVICES MONTTORING ENFORCEMENT

SECTION SECTION SECTION

(3 PHI's) {Sr, PHI ) {Sr. PHI)
DISPOSAL SITE ANTI-MOSQUITO ADMINISTRATION
MANAGEMENT & - SECTION SECTION
PLANNING - : {PHI) {Chief Clerk)
SECTION (PHI)

Notes:

1} Position shown beiow the names of sections indicate the heads of these
sections proposed. Actual appointment, however should be made based
upon the merits of individual persons.

2) The respoﬂsibilify of Cleansing:Services Section will include

collection/haulage and street/drain cleansing.

Fig. 10.2-1 Proposed Organization of the Urban Services Department for MPSP
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ii. Manpower Scheme

The nuwmber of personnel required.for the-proposed-departﬁent according

to the sections and the positions is shown in the table below,

Table 10.2-1 Proposed Number of Personnel for MPSP's
USD According to Sections and Position

NAME OF

ET R v
HOUE >
oEe 00
maoeman-|
CpraoM

SECTION

woHAERHYD
T MmO Cn
—
ol
L
WE RN PE <O
COEp<GE P
T Ot

o~
Lt
N’

1. Cleansing

; 3 24 38 48 831 946
services

2, Contract
Monitoring

3, Campaign
Enforcement

4. Disposal Site o .
Management & 1 1 - : : : 2
Planning

5. ' Research &

X . . N
Davelopment ' ) S

6. Anti-mosquito 14 _ 6 5 65 . 81

7. Adminis-

R 1 21 22
tration S .

Total 1 1 2 6 38 38 54 5 904 1 211071

Abbreviations:

SUPERINT: Cleansing Superintendent

SPHI: Senior-Public Health Inspector

CCLE: <Chief Clerk

CLE & OTH: Clerks and Others such as typists and office hdys.
LARVAECO: Larvae Collector -
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b, Features of the Organization Proposed

.The organization proposed has the following featuress-

i, In line with'the government's policy of reducing the size of

personnel in civil service, the new organization is proposed in

such a way that it does not require MPSP to recruit new empldyeés_

éxcept for the head of the department,

ii, It has seven sections as shown below.

1)-

2)

3)

4)
5}
6)
7}

Cleansiﬁq'Service Section
Contracﬁ'Monitoring”Section *

Campaign & Eﬁforcemeht Section *

Disposal Sité Management & Planning Section *
Research &'Dev61§pment*

Anti-Mosguito Section

Administration-Section'

The four sections marked with asterisk will perform new functions.

1iii, The remaining functions of the Health Department include the

following.

Licensing for food handlers and other traders including petty
traders
Clinics for preventive innoculation of food handling licence

holders

-iv. The allocation of PHIS and departmental heads for the USD and the

Health Department is proposed as follows:
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Table 10.,2-2 Proposed Allocation of Personnel for MPSP's USD & Heath Dept.

Sr. PHI's Chief
PHI's (B9) (54) (B3} PHI (Bl)} Director
1) USD (SWM & NSW) 6 2 1 o 1
2) Health beﬁartment
- Licensing 6 1 0 1 1
- Clinics 0 0 0 '
Total 12(12) S Koy 11y . 2

Note: Figures in the parentheses indicate the existing number of
personnel. R o '

In the proposed scheme, one.Sr._PHI of B3-scale will act as a
cleansing'Sﬁpefihtendent. (One B3 post has béen created in MPSP

some time ago. This post'however'has'not been filled since then.)

Personnel such as overseers, drivers, mandors and laborers who have
been involved in the cleansing services will be transferred to the

new department.

v. The recruitment of a director will require immediate increase in
the emolument amounting approximately $3,600/month, which be

equivalent to the emolument for 5-7 laborers.

There may howeVer be a'strong;case'wherejéugh increase will soon be
offset by the reduction of emdl@ment feléteﬁ to workers without
lowering the cleansing service level as the council's cleansing
manpower size shrinks 'as a result of natural'retiremeﬁt_uﬁder the
council's existing policieé for nonwrecruiﬁment:of new personnel as
well as'expansion.of the contrackting-out of the cleansing

services. It can be expected that overall cost-effectivéhess of
the cleahsiﬁg services will be'impfovéd as ‘a result of éxpahéibn of
the contracting—oﬁt in view of the relatiﬁely higher
cost-effectiveness of the contractors over the council's own

service.
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¢. Function of Each Section

Functions to be assigned to each section are explained as follows:-

i. Cleansing Service Section

This section will:be responsihble for street/drain cleansing and
collections/haulage. In the proposed scheme, this section will be
managed by three PHIs. In view of thé wide-spreadness of réspective
district in Seberang-?erai; ih is proposed that each PH] will be

responsible for one of the three districts: Forth, Central and Bouth.

_Rolés of Overseers and PHIs should be such that Oversee}s handle most of
the day-to-day problems, and PHIs use their.time to generate more
_ménagérial and planmning inputs for the improvement of the existing
systems with less.exp9nditure. Among others, the PHIs should be
“responsible for making sure that conditions of communal bins. and

collection vehicles are checked by overseers and reported to the PHIs.
ii. Contract Monitoring Section

The duty of this Section is to make sure that contractors provide
required service in a satisfactory manner. MPSP currently receives

- ‘service from seven contractors.

This section will be managed by one Sr. PHI. He should have monthly

" meétings with the contractors.
Five Overseers will be responsible for the daily clese monitoring of the
contract service. Each of them will be responsible for the supervision
of one or two contractors.

jii. Campaign and Enforcement Section

Campaign- and enfofcement are essential if MPSP wished to introduce a new
' system such as alternate-day collection and usage of plastic bags and

sténdardised bins on the part of residents.
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From the experiehce gained in Kuantan, Petaling Jaya, and some Sther
municipalities, it was found that campaign was never successful without
enforcement. This fact cannot be overemphasized. ' Sr. PHI of this -
section is expected to come up witﬁ a detailed implementation plan for.

campaign and enforcement.
iv. Disposal Site Management and Planning -

In view of the increasing importance of sanitary disposal of waste, the
site manégement and planning have already become important enough to

have some personnel specialized in this £i61d.

It is recommended that MPSP will reciuit some enVironmeﬁtalists or
public health engineers with a university degree -gualifications in the

future,
v, Research and Development Unit

In the proposed scheme, one PHI is assigned to Research and Development
Unit. A person to be'assigned to this Section should be créative and
keen to identify problems. This unit is expected to perform the new

functions including the foilowing:'

1) Analysis of information obtained at the weigh-bridge
2) Developing or searching for new tools and equipment

3) Analysis of curreat practice
1) Analysis of information obtained at the weigh-bridge

Whether or not the weigh-bridge #ill.prove to be useful depends.
greatly on how effectively the users_?ill utilize tﬁé information to
be obtained at the weigh-bridge. The weigh-bridge wiil enable the
users not only to keep the daily operétiﬁn'récord=but éiso'to'measure
the efficiency of waste collectioniénd:haulage in various ways. In _
other words, users of the weigh-bridge should extensively use it as a

planning tool.
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To measure the efficiency of the cleansing services is the first step
toward the identification of problems and improvement on the
services, The weigh-bridge data should also be used to monitor the

progress in the achievement of the Master.Plan targets,

After the introduction of weigh-bridge to some other municipal
councils in Malaysia, it would be useful and advisable for those
munidipal.councils to make éross—municipal comparisons to know the

relative efficiency of respective councils.
2) Developing or searching for new tools and equipment

The effsctiveness Si the cleansing services depends much on the

appropfiaténess of the equipment used. The person in charge of this
unit must be keen in finding approﬁriate technology through studying
equipment-catalogues.and'obserQing other councils ‘cr makihq research

of his ‘own.
3) Analysis of current practice

The PHI of R & D section is expected also tc review the curreant
practice analyticélly, and come up with improvement plans in

collaboration with PHIs of Cleansing Section.
vi. Anti-Mosquito Bection

'This section will execute anti-mosquito activity that has been carried
out by the:existing Health Department. In the proposed scheme, this
section will be placed under the.Urban Service Department in view of the
operational nature of this service; major anti-mosquito operation is the
cleansing of some drains., Currently this service 'is provided only in

Butterworth.

A PHI will be responsible for the management of this section.
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vii. Administration Section

In the proposéd_scheme, a8ll the existing persdnnel {One Chief Clerk and
21 other personnel ‘including clerks, Eypists, etc.)-inuthe
Administrative Unit of the Administrative Section of the Health
Departhent will be transtferred to the -new department._ The existing
Licencing Unit and Céﬁputer Unit of the Administrative Section will

remain in the Health Department.

d. Role of Personnel’

In order_td strengthen the solid waste manégement, personnel in reépective
level (Departmental head, PHI, and overseers, etc.) are expected to perform

more pdésitive roles than currentiy_practised.

‘Overseers are. expected to handle most pf*ﬁay—to—day problems. and routine
(roll-calling and reporting, etc.). Overseérs should be encouraged to make

- suggestions which may lead to the improvement on the operational efficiency.

PHIs on the other hand, are expected to concentrate on non-routine matters

such ast~

- TIdentification of fundamental_problems~
- Working out implementation plaans for system-improvement and
introduction of new céllectidn'éfstems such as usage of plastic bags
with lesé fréquency
- - Training of overseers
~. Data-base management

- Monitoring contractors' performance
Cleansing Superintendent is expected to perform the following duties:-
~ Measurement of productivity and cost-control

- Inter-council communication to exchange experience and ‘know-how

~ Owverall supervision
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Departmental Head is expected to perform the following responsibilities:~ .

- Diéciplinary control and work-morale support
- Sound.personnei.management

~ Provision of training opportunity for staff
- Inter-departmental communication

- Int#odubtion’oi sanitary landfilling

- < Overall management
Council Administrators are expected to:

- Understand-the ihporténée'of the application of systematic thinking
and planning to the solid waste management

=~ Support and qivé as much éuthdr{ty (qontroiling power) as possible to
the service executing departments

- Maintain quick and effective disciplinary control, and strengthen

. employees' work-morale | _ '

- Mihimike Councillors' political involvement in the execution of the

council's services

Roles of personnel are summarized in Table 10.2-3,
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Table 10.2-3 Roles of Personnsl Expected

PERSONNEI, RESPONSIBLE

ROLES TO BE PLAYED

Council Administrators

Sﬁpport of work-morale

Disciplinary control.

Provision of training

Target,'Strategy‘&_Policy

Departmental Head

Over-all management

Fair evaluation of- employees
work performance

Cleansing
Superintendent

Measurement of Productivity
and cpstrcontrgl

PHI's and Sr;

PHI's

Over-all supervision

Ménitofing the service perfdrmanbe
Identification of" fundamental
problems

Working. out: 1mp1ementat10n plana
for system-improvement

Training of oVerseers

-Management of data—base

DlSClPllne of laborers

Attending to day to- -day routihe,

Overseers
: solving problems and reporting
Preparatlon of weekly work- schedule
Mandors Superv1sxon and control of
laborers
Labourers Execution of cleansing work
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, (3) Improvement on Labor Management
‘a. Necessity for Effective Disciplinary Control and Work-Morale Support

'The Council's labor management is generally weak and loose in terms of its
dlsC1p11nary control and work-morale support. The 1oose management, in
fact, is an important element which explain why the Counc11 is lower than

the contractors in terms of waste collection efficiency.

It is impo:;ant_to note that facility imprdvement'and'téchnoloqical
improvements, .in general, alone would net ‘bring about desired effects
unless ‘such improvements are accompanied with the improvement on the

managerxal capa01ty inclusive of the labor management capacity.

The’ good 1abor management regulres fair and quick evaluation of- employees
Jjob performance and behavior. Results of such evaluation then should be

expressed in terms of disciplinary actions and rewards.

~The Council has serious problems in taking appropriate and speedy
'dlsczpllnary act1ons. : The deqree of severity of disciplinary actions, in
some cases, has been reduced substantially as compared to what was
-originally proposed by the departmental heads. Another drawback of the
'Coundil's disciplinéry-sYstém is that it takes such -a long time For the
Council.to reach to'a.final decision. It often took one and a half years

before the final decision is made.
'b. Solution to the Problem

The‘tﬁdt-of this.problem is so deep that it requirés not only the proposed
ofganizétiOnai réform but also more importantly requires serious attention
of the_Councilks_Administtators. What is equally required is the reéduction
bf'the political interference by the Councillors in the Council's

administrative and managerial affairs.
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The power of making decision on the disciplinary matters; ‘in the present
set-up, is entifely in the hands of the disciplinary aétion'commiﬁee

. members qqmprising of the Council's Admiﬁistratofs-and Counéiilors,_ This
im?lies that the problem, though sefious, may possibly be solved quickly

and simply upoh the change in the attitude of those decision makers.

10.2.2 Finance
{1) Financial Sources for the Operation and Maihtenance

The target SWM cost in 2005 is est;mated to 1ncrease ko 270% of the cost in
1987 1n real term provided that all the 1mprovement measures. would be’

successfully 1mplemented as proposed in the Master Plan. Most fund for SWM,
at present, comgs from the Council's general budget of which major source is

the assessment tax collected from citizens.:

In the view of the necessity for securing the sufficient'fund for SWM and

other services of the Council, the following recommehdations=are,?resented.

1) Increase of the assessment revenue through"
- Review (increase) of the assessment rates B
- Reduction of arreatr through better 1nformatxen system and stronger

collection activity

2) Establishment of “"Beneficiary-Pay-Principle" under which the following
two type of fee should be collected: .
- Fee for Commercial Waste Collection Service

- Tipping fee for disposal service

The following table shows types of SWM services and persons who should bear

the costs of the services.
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Table 10.2-4 Proposed Sources of Fund for SWM Service

TYPE OF SWM_SERVICES PROPQSED SOURCE&_OF FUND
1. Domestic Waste Collection Assessment (Local Property Tax)
2. Commercial'Waste Collection ' Fees to be collected from service

recipients.

3. Disposal of Waste Privately Tipping fees to be collected from
- Brought into Municipal the service recipients.
Disposal Sites

4, Waste Collection/Haulage Owners of premises
.and Cleansing for -
Public Premises (Roads,
Parks, Facilities, etc.)

In order to match revenue to the expected future SWM expenditures, the

following has to be realized.

1} MPSP ‘'should. increase the approprlat1on to SWM. from the general budget
Corat e rate same as the average annual growth rate of the Loun011 s
future revenue Whth is estlmated at 4.8% in real term {6.4% in

nominal term) in the Structure Plian.

2) In addition, the revenues frm both commercial waste collection fees
and disposal'tipping fées must  increase to the extent that those
revenue would cover 90% and 70% of actual costs of those services

respectively in the year 2005,

The Counc11, at present, provides street/drain cleansing and grass cutting
'serv1ces for some of the state and federal roads w;thout receiving

sufficient fund for those services.

It 1s proposad that the State and the Federal Governments should provide the
Counc11 W1th sufflclent funds for those services or alternatively, they

- should execute’ those services by themselves because the state and Federal
éovefnﬁehts are responsible for the maintenance and cleansing of thir roads

' dccording to the Malaysian Laws.

‘The sources of the fund for SWM services in 2005 are estimated as shown

bélow:provided that the two kinds of fees are collected as proposed above.
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- The Assessment will cover 87% of the SWM expense in 2005.
. Commercial waste collection fees will cover 10% of the SWM expense in

2005. _
- Tipping fees will cover 3 % of the' SiM expenses in 2005,

(2) Financial Sources for Investment
a. Construction Cost of Final Disposal Pacilities

It is recommended that both the Federal Goyefnment and the'State
Government provide financial assiSténce (grants .or
low-interest-rate-~1dans) to cover the major portion of investment costs.

This recommendation is presented in view of the following.

i. Under the existing tax system in Malaysia where the Local .
Authorities receive a very small_portioﬁ of the aggregate tax paid
by all Malaysians, the dealIAuthorities ihcluding_MPPP and MPS?
are financiallf not capéble of undertaking large investment

‘projects such as the coanstruction of sanitary disposal facilities.

ii. On the other hand, the Federal Government {DOE)‘has recéntly set
high standards regarding environmental quality, and.fequires the
Local Authorities to meet such standards. With respect to waste
disposal, a sanitary landfill system would be the only choice that
would meet the standards. The construétion of sanitary 1éndfills,'

however, requires a large investment.

In view of the above situation, it is simply impossibie.fdr the Council
to meet the disposal standards without having financial support from the

Federal or State Government.

It is stroagly hoped that the Sixth Malaysia Plan of the Federal
Goverament will include sufficient budget for the development of sanitary
disposal system and for the improvement on some other aspects of SWM in

Malaysia.
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b. Replacement of Collection Vehicles

The existing collection vehicles {mainly side-loaders) should be replaced
with large-sized compactor vehicles in the near future in view of the

long distance from collection points to the future. disposal site.
It is advised that the Council will prepare sufficient budget for the
‘timely replacement of the vehicles.
{3) Establishment of an Independent Accounting System for SWM
It is strongly recommended that the Council should establish an independent
‘accounting system for SWM in view of the necessity to accurately identify

" SWM costs. An acdcurate identification of SWM costs is a first step for the

evaluation of the efficiency and progress of S5W¥ periormance.
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106.2.3 Privatization
(1) Degree of Privatization

MPSP, currently, contracts out 25 % of'the‘coileetiqn?haulage:serviCe in ternms
of waste amount. The privatization ratio of the street/drain éleénsing is
estimated also at 25 % in view of the féqt that_aii_the cohtraétors employed
by MPSP provide street/drain cleansing service as well in their respective

contract areas.

There is a great prospect for MPSP that costs of waste éollegtion and
stfeet/drain cleansing services will be much:réduced by increéasing the degqree
of privatization in view ofﬁthellafge?differehce in the waste collection costs
between the . contractors aﬁd.the.cduncil-itself. The Council,. in 1987;“speﬁt
$3.9 million for the Council's own collection and haulage of 47,300 tons of
waste, -that 1eads-to the3unitjéost”qf_$:82 per:ipn,-whiéh is more than'zoo %

of the contraétérs's unit price (less. than §.40),
The necessity for the privatization of these services will grow in view of the
future demand for the services which would definitely grow due to: the
'following factors.
1) Increase in population
2) Increase in service coveragé ‘
" (The service coverage, at present, is about 60 % of the population. The

coverage is proposed to indréasé to 85 % in 2005,)

3) Increase in per-capita waste generation rate
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Considering the future demand for the services as well as the number of

laborers who would retire, the déqrees of the future privatization is proposed
as follows:
- Table, 10.2-5 Degree of Privatization of Waste Collection and
Street/Drain Cleansing Services
_ DEGREE OF PRIVATIZATION
COLLECTION/HAULAGE STREET/DRAIN CLEANSING
YEAR {In terms of Collection Amount) (In terms of population served)
11989 25% 25%
1995 56% 50%
2000 - - 58% 50%
2005 60% 50%

(2)_Neé§s for Careful Selection of Contractors and Establishment of a System

for Monitoring Contractors'

Performance

The current contractors' services are not satisfactory according to the MPSP's

Heaith Department. Reasons for this may be partly attributable to a very low

contract prices, In view of this situation, the following recommendations are

presented.

1} MPSP should examine'more caréfully the experience and capability of

tenderas in the selection of contractors, rather than resortxng always

to the lowest-tender selectlon principle.

2)'MPSP should have a better system of monltorlng contractors performénce.

Such monltorlng is 1mportant enough to necessitate the specialization of

some publlc_health inspectors in this job as discussed in Section

10.2.1 (1),
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Chapter 11, Proposed_hrranqeménts for Lawé, Public Educatidn énd'Training
This Chapter is m.eaﬁt for both .MPPP .and MPSP.

11.} Laws and Enforcement

11°1f1 Laws and_Regulations

(1) Aséects of Solid.Wasﬁe Managehént Which Neeé ﬁééai Coﬁtrol-

Some legal control is necessary in the following aspects of solid waste

managemant,

1) Waste storage and discharge method to be applied'tb'hqusehdidS'and
business establishments. L ‘

2} Commercial waste cdllection fée and tipping fee

3) Control of toxic waste B o o

4) Control of illegal Aumping

5) Control of anti-littering

{2) Laws and Regulations Required
a. Regulations Regarding Waste Storégé'and Discharge

Both Public Cleansxng and . Safety Bvaaws of MPPP 71680 and Refuse
Collectlon By-Laws of MPSP, 1975 st;pulate general requ1rements to be
followed by citizens regardlng waste storage and dlscharqe.:lt is
recommended that both:Councils will prepare some regulatlons which
stipulate detailed methods to be followed by the citizens w1th respect to

the following aspects:

1) Discharge days (to keep waste in each house until collection service
day comes, }
2) Discharge time

3) Discharge location
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4) Use of standard bins and plastic bags

5). Discontinuation or control of the use of dust-chute in high-rise

buildings

o The above items. 1) to 4) are clbsely related to a collection system that
the Councils wish to apply. Clear instructions should be ‘given to citizens

with respect to those items through delivery of campaign leaflet.

‘The discontinuation of thé'use Of dust-chute (Item 5) is an important
- igsue, which is studied by the Federal Government. This Master Plan
-récommends tﬁe disconﬁinuation of dust-chute from the view point of its low
collaction efficiency (time¥consuming), difficult maintenance and

sanitation problem.

‘Once the discontinuation of the use of Aust-chute is decided by the

Councils, relevant laws and regulations should be changed accordingly.
b, Commercial Waste Collection Fee and Tipping Fee

. This Master Plan recommends: -
- Iﬂtfoductibn of those fees for MPSP

- Gradual increase of those fees for MPPP

Those fees will be important source of revenue for the Councils in the
future. From this view point, it is recommended that the existing

regulations be revised accordingly.

‘¢. Control of Toxic Waste

Control of toxic waste will be increasingly important in the future. Laws
-and requlations regarding toxic waste control should be prepared at both

federal and local level. At local level, the regulations should include the

félloWing{-
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1) Definition of waste type not to be accepted at municipal disposal
sites ' '

2) Registration of factories which generate toxic waste

3) Registration of contractors which transport or diSpoée of towxic waste

4) Penalty to be applied to offenders of the toxic waste régulations
d. Control of Illegal Dumping

The necessity for control of illegal dumping will increase as the Councils
wish to impose higher tippinngee; This is because the strong imposition
of higher tipping fee would increase illegal dumping if ‘the control of
illegal éumping is not stron@ly_énfordéd. It is repommended that the
existinq,ﬁyéLaws should include sohe a%ﬁicles on the penalty to be applied

specifically to those who committed an illegal dumping.

11,1.2 Law Enforcement

Both Councils are weak and poor in the law enforcement as has_beén discussed
in Section 3.10. The weak enforcement is attributable to the weak attitude of
the Councils' decision makers which include the Councils' Administrators and

Councillors.

An important problem regarding the:énforgeﬁent is that there exits some
political interference by the Councillbr# in-fhe administrative affairs. Such
interference is Qery harmful to ﬁhé Couhéilé.ih'the sense that it'would not
only weaken the law enforcement but alsc afféct general morale 6f the -

Councils’' executive officers.

Whether or not the Councils can.strengthen.the'law énforcement depends

entirely on the intention of the Councils' Administrators and‘Counciilors.
Their firm determination'pn the enforcement is much desired. It:Shéuld be
remembered that the strong law enforcement would serve for the interest of

~majority of the citizens,

—301 -



. 11.2 Publie Education
11.2.1 Objective of Public Education

The objective of public education is to strengthen the citizens' cooperation

with respect to the following aspectSa

1) Proper storage and discharge manner
2) Reducing litter in public places
3) Eliminating illegal dumping of waste

4) Rescurce recycling

Both ngaral and Local Governments should be responsible for the public

aducation.

11.2.2 Public Education by the Federal Govermnment

There may be two major forms of public education on SWM which can be given
by the Federal Government: one through school and the other through

mass-media.

Basic education with respect to ¢leanliness and health is given at primary
schools in Malaysia. . It is recommended that some education on waste should
be given at primary or secondary school level. The solid waste education

should include the following:

'.1) Waste and public health

“2) Hecessity for proper discharge and storage
3).Imp0rtan¢é of keeping public places clean
4) Waste flow from generation to final disposal
5) Waste amount and cost
6) Waste diéposal and environment

" 7) Importance of resource recovery (récycliﬂg3
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The Municipal Council of Musashino in Tokyo Metropolltan Area has its own
education programme and a text book on SWM for eleméntary school children.

Such programme and text may be of reference to Malaysia.

11.2.3 Public Instructions and Education by Local Governments

Public instructions and education to be given.by local governments should be
the one that would help the local governments to achieve their-specific
iﬁprovement targets with respect to waste collection and.diséosal( If a
local government wishes to introduce a new collectidn'system such as a 3
times/week collection, public instructions should be given with respect to

the following:

- pays of waste discharge (to keéep waste inside_the house until the
collection day comes)

- Discharge time

- Discharge location

- Use of plastic bégs and.standard bins if required

~ Separation of waste if required

The public instruction and education can be most effective 1f théy are given
in the form of an organized campaign. = The follcwing'points are-impoftant in

order to make the campaign successful.

1) To obtain support from residents’ représentatives, political parties,

and other community leaders.

2) To concentrate on one campaign zone at a time, The Councils should
move to a next campaign zone only after having a reasonable success in
the previous zone. (The’experiénce of Kuantan and Petaling Jaya shows

that the campaign period is at least two months for each zone.)

3) The campaign should be follqwéd_by enforcement,'without_which'the

campaign would not be successful.’
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11,3 Training of SWM Personnel
A1.3.1 Personnel Who Should Receive Training and Education on SWM

. Personnel who should receive training and education can be categorized as

follows: .

1) Top édministrators or decision makers at both local and federal levels

2) 8WM staff such as aepartmeﬁtal head, public health inspectors {PHIsg)
\aﬁdloverseers-

3)'ﬁri§ers_and_workshop personnel

4) Mandors/laborers

Types and qohtents of training differ according to level (category) of

personnel involved in SWM.

11.3.2 Education (in broader semnse)} for Top Administrators and Decision

Makers at Both Local and Federal Level

Many administrators and decision makers still share a view like... Solid
waste management is only a matter of scavenging and dumping waste, so there
- are not so much systematic and scientific things needed for SWM and it is

useless to spend much money on waste disposal ...

What is most needed for such top administrators and decision makers is to

" replace such view with a new view on SWM like:

-~ SWM can be improved considerably by applying more systematic approach.
S - Coilection‘and haulage costs can be reduced greatly by changing
stﬁrage and collection systems.
- Sanitary disposal will be increasingly important for improving
environmental conditions and public health.
- A donsidetable_amount of cépital investment is reguired to develop a

sanitary disposal system.
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It can be fairly said that most SWM'problems would be solved quickly; ‘if the
above views are cleariy'understOOd by the top administrators and decision
makers at both federal ‘and local level, A kind of education'tb change their

view is very much needed for the top administrators and decision makers.,

11.3.3 Training and Education for SWM Staff inclusive of Departmental Heads,

PHIs and Overseers .
(1) Types of Knowledge and Experience Required for Solid Waste Management

The knowledge and experience on the following aspects are requited on the

part of staff involved in solid waste management,
a. Collection/Haulage and Street/Drain Cleansing

1) Dperation.systems (kinds, characteristics, édvantages'and
disadvantages of respective systems) _

2) Measurement and evaluation of SWM service éfficiency
(productivity)

3) Labor management

4) Legal and law enforcement aspects

5) To organize campaign for introduction of new coilection'sfstems,
etc.

6) Vehicle and equipment control and mainteﬁénce of both daily and

long term nature.
b. Final Disposal and Treatment

1) Engineering knowledge regarding various: types 6f-diqusa1 and
treatment systémé

2} Knowledge regardiné operation of diépoéaluand treatment systems

3) Evaluation of candidate disposal sites for selection '

4) Handling of toxic waste

It is urged that both fedeéeral and local governments should take mQre

positive role in'SWM training.
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(2) Training and Education to be Provided at Federal Level

It.is recommended that the Federal Government should establish or continue,

if already exist, the_education/training programmes as shown below.

a. A’ Formal Post-Diploma Course on SWM for PHIs and Other Relevant
Personnels

The ?ﬁhlic Health Institute of Malaysia offers a 3-year diploma course
for public health inspectors (PHIs). This course, however} provides vefy
little training on sqlid'waste management, i.e., only about 4% of the
course programme in terhs of lecture hours is used for the training on
SWM. _Ih'yiew of an increasing demand for personnel specialized in SWM,
it is fecoﬁménded that the Federal Government should establish a formal
-post diploma course on SWM for PHIs and other relevant perscnnels. The
duratlon of the course may be from 6 to 12 months. Such post-diploma
‘course should ‘be given recognition and accorded with.an appropriate
status by the Federal Government to encourage PHIs and other relevant

personnels to take up such course.
b. Sanitary Engineering Course at University

There exist no such courses at present, In view of an increasing demand
for sanitary disposal system in Malaysia, establishment of this course
will contribute much to the improvement of the environmental sanitation

‘standard of Malaysia.

In view of the situation where graduates of the Environmental Studies of
UPM have not been well received by the public sector, it is important to
changa the current employment and job structure in such a manner as to

absorb the graduates of those courses.
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¢. Seminar/Workshop on SWM

Ministry of Housing and Local Gavernment has held'sehinars/ﬁorkshop on
some topics of SHM f:om time. to time,  Such seminars/wopkshqp should
continue in the future. igris recoﬁmen&ed that more oppo}tunities should
be provided in seminars/workshop to exchange views an&'discuss-problems '
among-the participants.’ It is also sugqééted that there should be some

workshops for overseers.
(3) Training and Education to be Provided ét-Lbcal.Level

It is recommended that Local Aubhorities should provide SWM training in- the

followinq £orms:

- To promote discﬁSsiog horizontally among same level of positions anad
vertically among different level of positions in order to identify and

soclve problems.

- To give PHIs and overseers opportunities to visit other Local

Authorities to observe their SWM systems and exchange opinioﬁs.
- Oun-the-job-training

For example, the Councils® SWM staff can be attachéd tb suitablé agénciés or
somé other Local Authorities to gain experience:thfoﬁgh.working,with
experienced staff of such establishments for a penibd of ‘time. . On their
return, these personnels can'theh become trainers to provide on;therdb

training for other staff of the Councils.
The above programme should be carried out in such a manner as to-stréﬁgthen

trainees' sense of self-motivation for improvement and pride in individual

job.
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It is also recommEnded that the Councils should provide some incentive
system,yhere persons who made good suggestibns can be rewarded in some
manner. Such incentive system, though lacking in most public sector

establishments, is vital for révitalizing-themselves.

It should be noted that effeet of training would be greater if a trainee is
self-motivated, and if he or she can be rewarded for active and successful

use of what the trainee has acquired through the training.

11.3.4'Training of Drivers and Workshop Personnel

Actual economic life and operation efficienéy of waste collection vehicles
‘and bthef equipmént depend much on the deéree'of'maintenance of those
véhicles and equipmentf_'From this.view point, the Councils should provide
workshop.parSOnnel and drivers with a training on the maintenance of

vehicles, preventive maintenance 'in particular.

11.3.5 Training of Laborers
The training of laborers is required with respect to the'following:

1) chﬁe and manner of their job

2} thte storage and discharge methods which citizens have to folleow
'3).Wd£kfséfety' '
"~ 4) Maintenance of equipment used.by laborers

5) Polite manner needed in communicating with citizens
In addition to the above-mentioned training of laborers, disciplinary

“control and work—motale support of laborers are very important in view of

'.-incfeasing the efficiency of the waste collection and street/drain services.
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Chapter 12. Phased Implementation Plan for MPPP -
12.1 Stage Plan
12.1.1 Basic Policy of Stage Plan

Stepwise approach is necessary to achieve the targets of Master Plan
considering the financial limitation and ﬁifficulty of obtaining public

cooperation.

Phased developiment plan is proposed as follows in accordance with national

Malaysia Plans which have a planning period of 5 years.

a. Phase I o 1991 - 1945 -
b, Phase II 1996 - 2000
¢. Phase YIZX 2001 -~ 2005

Before commencement of Phase I project, immediate improvement projects, and
interim measure are proposed in order to contribute to successful.

implementatibn of the Phase I-project;

Table 12.1-1 shows the stage plah for-MPPP'reflecting the result of the
feasibility study for Phase 1 projects described in Part II. The stage"plan

is prepared based on the following consideration.

2. 3 times a week/door to.door coilecfion'syétem which has beén accepted
in Bayén Baru shoﬁld be introduced in the #hole.residential area by
1995, 3 times a week/station coilé&tioﬁ_Shbuld-he introquced in Phase
IT and Phase III. .Since'Pantai Acheh disposal site is far from
Georgetown, it is also proposed that collection vehicle should be

_ dhanged to compactor vehicle.
b. Once a week street sweeping and drain éleansing in residential area

with team work system will be eétéblished_by 1995, These system

should be continued in Phase II and Phage III periods.
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e,

LeQei 3 sanitary landfill site should be comstructed at Pantai Acheh
in 1991. It is proposed that level 4 sanitary landfill system should
be realized in Phase II., Until 1092, solid waste will be disposed of

at presenﬁ-and-previous disposal site through mounting up method.

it is also pfoposéd that an independent organization for solid waste

p managemént called as Urban Service Depaftment which will contribute to

specialization will be established in Phase I,
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12.1.2 Storage and Collection

It is indispensable to get resident's tooperation to achieve 3 times a

week/station collection which requires following discharge manner.

a. Use of Plastic bag
b. Discharge waste 3 days a week designated by the Council
¢. Bring out waste and discharge at collection point (waste statiom)

‘designated by the Council

Munlclpal Coun01ls of Kuantan and Petallng Jaya have successfully 1ntroduced
3 times/week collectaon. Use of plastic bags and standard household bins

‘aré. generalized in those cities,

Bringing out the.waste by residents is practiced in Kampongs and some high
rige buildiﬁgs.- Therefore, 3 times a weeksstation collectlon should be

1ntroduced based on ‘these experience in a systematic manner,

It is also recommended that the new collection system should be introduced
as a pilot project in a model area where the local conditions satisfy the
criteria described in 7.2.2 and then expand to other areas. Experience
gained.through the pilot project will be useful in diffusing the same system

to other area.

Under the condition of present service in MPPP where daily and door to door
collection is provided, two piiot bfojects should be introduced; one for
introduction of the door to door & 3 times a week collection and the other
for station collecﬁion on daily basis. After that, 3 times a week/station

collection will be introduced as shown in Fig. 12,1-1.
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Discharge 3 times a week . Discharge to'sﬁations'by_
by _uging plastic bags using plastic bags

(Other councils' experience S R
may be useful,) '

Campaign at a Model area ' Campaign at a Model area
{High income area) . (an 01d building to

_ _ _ improve living conditions)
Delivery of instructions
- Delivery of plastic bags

- Delivery of instructions
- Delivery of plastic bags

- Implémen ion z
Smpleme tat{ : - Implementation:

- Enforcement ; -

; . . ~ Enforcement
- Compounding o R

R -~ Compounding

Expansion to other area &. | | Expansion. té other area &
“Involvement of contractors|. ‘| Involvement of contractors.

: T — _
Combine the station collection
with 3-times-a-week collection

1 8elect meodel campaign areas
from the areas where either’
the station collection or
3-times-a-week collection
has been successful., =

Extend to other areas.

Fig. 12.1-1 Approach to the Intrcduction of a New Collection System
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ansidering the above conditions, stage plan for collection is summarized as
follows:

a. Introduction of Wew Collection System in Residential Area

- Introductlon 0f '3 times/week and door to-door cellection in 50% of

the residential area by 1992

~ ‘Introduction of 3 tlmes/week and door-to-door collection in the

entire residential area by 1995
- Introduction of station collection from 1095 £ill 2005
- Establishment of periodical bulky waste collection by 1995
b. Introduction of Compactor Vehicle
- Replacement of side loader vehicles with 10m3 compactors by 1992.
- Modlflcatxon of collection zones for private contractors because of
employment of 10 rn3 compactor.

- ¢. Provision of the Services in New Developed Area

- Collection service should be provided in newly developed areas of

770 ha., by 1995 and 1,820 ha. by.2005.
;2.1.3 Street‘Swéeping and Drain Cleansing
Citizens' cooperation is required to redﬁqe littering of waste.
Littéring can be redﬁced'through providing réliablé and reqular wasﬁe
collection service, while the iliegal dumping can be reduced by the strong

enforcement of the law. Therefore, the improvement of cleansing service has

been planned as follows:.
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a. Introduction of once a week cleansing in residential area
- Introduction of once a week cleansing with team work system by 1995
b. Mechanization

- Mechanization of grass cutting

- Mechanization of street sweeping of main road .
12.1.4 Final Disposal
It is unrealisﬁic from a financial viewpoint'tOICOnstruct in PhaSe I all
facilities which would meet whole disposai demand up'to'2005, therefore, the
master plan for the PADS will be implemented as follows:

a. Phase I

The northern section of the ﬂisposal site (25ha) will be used for

~1andfill operation ﬁhich will be completed at the end of 1996.

..

~ Commencement of_construction beginning of 1991
- Period of landfill operation : 1992 - 1996 .
560 t/day (1996)

1.54‘million'm3 (total volume

-

- Design disposal amount

”

- Design landfill volume
hetween 1992 and 1996 including
covering soil). .

Landfill Site Area 25 ha

b. Phase II and Phase III

‘The southern section of the disposal site (Saha) wili_be used for.

1andfill operations which will be completed at the end of 2005,

- Commencement of construction : beginning of 1996

- Period of landfill operation : 1997 - 2005
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- ‘Design disposal amount : 770 t/day (2005)

- Design 1§ndfill volume 3.59 million m3 (total volume

between 1997 and 2005 including
covering soil)

- Landfill Site Area 58 ha

Based on the above stage plan, the actual site preparation and construction

_of the PADS is proposed as shown in Fig, 12.1-2 and.12.1-3.

In view of the facts that the promot;on of pr03ect which requlres
substantial investment against limlted financial resources way destroy the
financial basis of the Council and that the balanced development of the
1nfrastructure (including sewage system) in add;tlon to the solid waste
management system is eéssential for the cost-effective preservatlon of a
hea;thy envxropment for urban life, it has been decided that the PADS to be
construCted in Phase i'wiil be of Level 3 where the system of leachate
circulatidn'will be introducgd, aﬂd that this will be'imprQQéd to Level 4 in
Phase II onwards. This decision is also supported by the environmental
impéct'asséssment results showing that the impact of Level 3 disposal site

on the surrounding enviromment is minimal.

Proposed PADS is planned to be opened in year 1992. It is proposed that the

following interim measures be taken until the opening of PADS.

i. Mounting ﬁp of present BSDS
ii. Mounting up of JMPDS (Jelutong Mole Previous Disposal Site)
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Upon con51derat10n of the above ment;oned abpects, a stage plan is proposed

and .illustrated as follows:

From J'anluér_y 1988 to December 1991;

Mounting-up landfill at the BSDS and the: JMPDS (Level ?)j-

- From January 1992 to December 1996; :
Landfill at the PADS Phase I site (Level 3)

_ From January 1997 to 2005; e

Landfill at the PADS Phase II and ITI sites (Level 4)

MPPP
Level 4 | _ o
- _3\\Qpeﬁingdf PADS(PhaseII)-
= Level 3 | _ o _ : T :
E _ N T . o
5 f\\\\ODening of PADS(Phasel).
e Level 2 t
= . .
o _ \\\Moutlng up of BSDS & JMPDS
2 Level 1 .
-3 . \\ Coastal Landflll at BSDS
1990 1995 — 2000 2005
Year ' R

Landfill Level and Target Year MPPP

Fig. 12.1-2 Stage Plan of Final Disposal for MPPP
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12.2 Financial Plan

Based on the results of the feasibility study, the financial plan for the

implementation of the Master Plan is prbposed_in this section.

12.2,1 Required Fund

The investment cost and annual expenses have been estimated based upon Part

II Tables 3.1-4 and 3.2-4 making the following additional assumptions:

a. An additional budget amounting to 15% of the original contruction cost

may be required for engineering services and allowance for:contingency..

b. Annual expenses except emolument will increase at the rate of 1.5% per

year. Emolument will increase at the rate of 2.5% per year.

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

be 7%, 9% and 13.5% respectively instead of 6%, 8% and 12%.
(1) Investment Cost Required.

Implementatlon of the Master Plan requares MPPP to nake a dlrect 1nvestment
amountlng to M$38.3 mllllon during the perlod of 1990 2005. Another M§40
m1111on approxlmately is assumed to be 1nvested hy the contractors, which

.will be eventually borne by MPPP-thrqugh_the payments to the_contractors.

It is proposed that the inveStmént_will.be:made in three phases as shown

below:
Phase I: 1991 - 1995

Phase II: 1996 - 2000
Phase III: 2001 - 200%
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‘A phased investment schedule is proposed as shown in. Table 12.2-1

Table 12.2-1 Phased Investment Schedule

(M$ million)

Interim : :
- Period Phase 1 Phase 2 Phase 3 Total

1) Collection - 1.9 2.7 2.4 6.9

2) Cleansing o - 1.5 1.6 0.8 3.9
3) Disposal 0.3 6.2 20.3 0.7 27.5
4) Total 0.3 9.6 24.6 3.8 38.3

Note: (1) The total investment cost excludes the amounts to be
' :ihvestedlby contractors.
(2} Inf;ation is qonsidefed as shown in Item b of Section 12.2.1.
(3) It is expected that some expenditures for engineering |
services wiil be necessitated in 1990, 8uch expenditures

are included in the above investment costs.
(2) Annual Expensés
Anpualﬁexgenses cqmprise'of annual operation/maintenance costs and annually
éllocatea depreqiation; as well as interest t¢ be paid on loans as shown in
Table 12.2-2.

Table 12.2-2 MPPP's Estimated Annual SWM Expenses

(M$ million)

1987 1992 1995 2000 2005
hanageﬁent ' 1.0 1.2 1.3 1.5 1.7
‘Collection | 8.3 11.3 11.8 14,6 17.5
Cléénsing - ' 8.8 7.3 6.5 7.5 8.9
Diéposal ' 0.6 1.9 2.1 4,2 4.8
Interest on Loans 0.0 0.7 0.5 0.3 0.2
Total 18.7 22.4 22.2 28.2 33.1

Note: Inflation is considered as shown in Item b of Section 12.2.1.
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The SWM cost in 2005 will be 1.8 times as large as that in 1987, though the
unit cost of waste collection will be reduced by the succdessful

implementation of a 3 times/week collection system.
The reasons of increment of annual SWM expenses are as. follows:

a. Introduction of sanitary landfill
b. Increase of solid waste volumes
¢. Increase of personnel cost {2.5% per annum)

a. Effect of inflation {1.5% per annum)
12.2.2 Major Assumptions Used for the Financial Plan

Numerous assumptions have heen made in estiméiinq‘désté. This section shows
some crxtlcal assumptlons and other major assumptlons used;:'MPPP would be
forced to follow a dlfferent flnan01a1 scenario than what 1s indicated in
the precedlng sectlons, 1f these assumptlons should turn out to be

inaccurate.
(1) Critical Assumptions

a. MPPP and its contractors could siccessfully achieve aléighifibant
reduétion in the unit cost of waﬁte'Coiiéétion'ana”haﬁiadé byn'
1ntroduc1ng 3 tzmes/week collectlon system, even though haulage
distances would be longer when a dlsposal site is prov1ded at Pant31
Acheh, Average unlt cost of collectlon and haulage to Panta; Acheh
could be assumed to decrease to M$50 9/ton in 1987 prlce under the 3
txmes/week collection system,'whlle the present unit’ cost is
M$65.7/ton under the daily collectlon_system. (It is estlmated that
the unit cost will increase to about M$93/tbn if MPPP_contlnued the

daily collection system, and waste were transported to Pantal Acheh.)
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Note: The above future average unit costs have been estimated by

b.

dividing the projected total annual collection and haulage cost of
both the Council and its contractors by the projected total annual
“amount of waste collected by both parties. It is assumed that the
contractors unlt cost would be M$47 5/ton, while the Councll s
own unit cost would be M§75, 4/ton, which leads to the above shown
overall average cost of M§50, Q/ton. ThlS is based on the
assumptlon that the contractors will collect and haul 90% of the
total waste collected by both partles.

The-above unit costs do not include emolument for overseers and

personnel above overseers.

MPPP Wlll also- achleve a s;gnlflcant cost reﬁuctlon in streetldraln
clean51ng serv1ces by reducing the serv1ce frequency and reducing the
number of- laborers lnvglved. MPPP's annual expendlture_for this
serviée-ih 1995, will decrease to M$5.4 million/year in 1937'priée,-
which corresponds to about 61% of the 1987 expendlture of M$8.8
mxlllon. (The above expenditures do nob include emolument fur

overseers and personnel above overseers.)

MPPP w111 1ncrease its revenues from both commercial waste collection
and tlpplng fees at dlsposal site in the future. In 1992, MPPP will
recover, from the service recipients, a half of the annual expenses (a
total of annual depreciation and operation/maintenance) incurred for

provision of these services. Those fee revenue will gradually

. increase step by step in the future, and will cover 100% of the costs

of services by 2005 as shown in Table 12.2-3.
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“Pable 12.2-3 Estimation of Fee Colléction (MPPP)

© (in 1987 price)

1995

2000

t/d x 365 days)
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R 2005
Waste Amount Total.dis§o§al 539.0 .. 644.3 770.0
(t/q) : Direct haul 69.9 ~ .83.5 100.5
: " Couneil 61.0 72,9 87.0
-3 Contractor _ 408.1. _487.9 582.5
Commercial - ' :
waste to he A : o
collected . 103.4 122.7 145.9
Total Cost - Disposal 1,751 3,317 ‘3,701
{M$1000/year) qulection 1,398 _1,53221 1,617
Unit Cost Disposalkl 8.9 14.1 13,2
(M§/ton). - . Collection#2 62.8 57.6 50.9
Total 71.7 71,7 64.1
Fee Tariff Disposal | 6.6 e.e  13.2
{M§/ton) Commercial (B) 32,1 48.1 64,1
' ' (B/A). . (a5%) . 0 (78%) (100%)
Efficiency of Fee Tipping 100% 100% 100%
Collection . Commercial waste 100%. 100% - 100%
Fee Collection Tipping T 168 302 484
(M§1000/year) Commercial 1,211 2,154 3,414
Total 1,379 2,456 3,898
%1 M$1,751,000/(539.0 t/a x 365 'days) = M§ 8.0/t
%2 M$1,398,000/ (61.0 = M$62.8/t



d. MPPP's Revenue and Budget Allocation to SWM

 MPPP's revenue and budget allocation to SWM will be as shown in
Table 12.2-4.

- ?able 12.2-4 MPPP's Revenue and Budget Allocation to SWM
(M$ 1000)
Ammual
Increase
1987 1992 1995 2000 2005 Rate
MPPP's Revenue (a) 68.9  94.3  113.5 154.7 210.4 6.4%

‘Allocation to SWM from  18.7  22.9 . 24.0 25.9 27.8  1.5%
the General Budget (b) ' '

(b)/(a) x 100 (%) 27.1 24,3 21.1 16.7  13.2
Note: Inflation is considered,

(2) Majbr_Assumptions Made with Respect to Loans and Other Financial Sources
' - Available '

a. Financial Sources

Different types of financial sources will be available for investments.
Proportion of respective financial sources will be as shown in Table

12,2-5,

Table 12.2-5 Financial Resources for the Investment
(M$ million)

Interim

Period Fhase 1 - Phase 2 Phase 3 Total

- _Long Term Loans 6.2 - - 6.2
Middle Term Loans : 1.7 - - 1.7
MPPP Funds 0.3 1.7 24.6 3.8 30.4
Total e 0.3 9.6 24.6 3.8 38.2

Note: 1. MPPP Funds méan internal reserve plus short term loan,
2. Inflation is considered as shown in Item b of Section 12.2.1,
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b, Conditions of the Loans
The following loan conditions are assumed.

Table 12.2-6 Loan Conditions

' . _ INTEREST RATE
REPAYMENT SCHEDULE REAL NOMINAL

Long Term Loans Repayment over 20 years _ 6% 7.0%
: with a 3 year grace period

Middle Term Loans Repayment over iO'years 8% 9.0%
with a 2 year grace period :

Short Term Loans Repayment in the followihg._ o '12%__ -13.5%
year : _ :

12.2.3 Resources of Revenue

If.ali residents pay 1% of their annual incoﬁé-towafﬁs'solid vaste
management,'thé annual tbtél will amount to M$19.8 million in 2005, In
addition, M§4.4 million can be expedted'from the'gommercial.seétor, provided
that 0.3% of grosé regional domestic product (GRbP) of the commercial sector
is §aid tdwards solid waste management . Similarly, M$4.5 million. can also
be recouped from the industrial sector on the baéis of a 0.3% contribution
from GRDP of the-industriai sector. From the ﬁaéfdeéénoﬁic viewpoint,
therefore, solid waste management costs .can be entirelf coverédvby ﬁhé

introduction of appropriate collection fees.

When the experiénées of other municipalities imposing solid waste collection
fees are referred to, however, many problems can be obﬁerved.in the:direct
colleétion of fees from residents and, therefore,'MPPE may findISuch fee
collection difficult. It is-preferable:ﬁhat MPPP will continue the existing
indirect collection method under which £hé soiid waste collection fee is

included in the assessment rate.
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~In the .commercial sector, the solid waste collection fee can be collected as

a surcharge on the water bill, and then increased in a step by step manner

in the future.

The rates of the fee should be assessed based upon the amount of waste of

each waste generator.

Tipping fee should be assessed based upon the amount of waste brought into

the Council's disposal site, and increased in a step by step manner,

As a method of collection of the tlpplng fse, a pre- pald ticket system may

be suitable.

'Mahagement-60$ts_for the project considering inflation are to be born by a
por;ion the assessment (property), fees for commercial waste collection and

tipping fees for landfill, as shown in Table 12.2-7.

Table 12.2-7 Resources of SWM Budget
(M8 million)
1992 1995 2000 2005

Appropriation from : '
Assegsment revenue 22.9. 24.0 25.9 . 27.8

Fee Collectlon

~ Commercial Fee 1,2 1.4 2.6 4,5
- Tlpplng Fee 0.2 0.2 0.4 0.6
Total : 24.3 25.5 28.8 32.9

" Note: Inflation is considered as shown in Item b
of Section 12.2.1.

12.2.4 Cash Flow and Relevant Problems

' Fig, 12.2-1 shows the cash flow for the Master Plan in current prices which
cleariy:indicaté the possibility of debt repayment completion in 2000.
While therlong-term loan will still remain, the internal reserve in 2005
‘will total M$18.7.millioﬁ ahd the investment funds required for renewal of

, disposéi site will be available with this internal reserve. As the balance
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of ﬁaymants will keep black_basic&lly, however, appropriation from ordinary

revenues should be considered in 2005, -

From a long-term perspective, it will be possible for MPPP to'implemeﬁt its
solid waste management in accordance with ‘the Master Plan. However, as MPPP
has no source of investment funds for constructioh.bf_disposal site under
the present financial circumstances, it must secure financial assistance

from the Federal and/or State Governments.

HPPP F/S (VS step by step)
M$ million S (considsring Inflation)

48

'

1@~ .1 .;..-.- ........ . 1 .-J.-.4'-.".‘\..:.....:...-:--.-t

. o " s v . . ' ' f Py ' . -

. . + L] L} r :l 1 ¥ L] L3 ) N l'\\__ L L} E
i ; . : N . N ; , : : LT~ 4

~ [ [ * ] ‘ v ] ' ' ] ) 2 ' . Rl ey
28 i ¥ 1 { T 7 T [ | T T

166@ . 1992 = 1604 1966 - 1958 £o8@  fe@e  peMd
1991 1883 1995 1697 . 1998 f@@l  o@@3 . 20m5

Fig. 12.2-1 Cash Flow for the MPPP Master Plan
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