2.5 Iﬁtermediate Treatment and Recycling

2.5;1 General Condition in Malaysia

(1)

Génetal

The following four items on intermediate treatment and recycling are

discussed in this section.

- Matefials.recovery and recycling

- inpineratioh _

*-méchanical size  ‘reduction such as pulverization, shredding,
.compactibﬁ, etc,

- composting

Although :Malaysia‘has the above system activities, the facilities

and equipment utilized in the activities are small in scale compared

“to those ultilized in some other developing and advanced countries.

{2)

“The scope of intermediate treatment are more confined to private

businesses ~expect in the case of incineration, However, a - proposal
for an incineration plant to be managed by the private  sector was

already submitted to be examined by DBXL.

Materials recovery and recycling

To date, theré has been_no reliable and  comprehensive  study orv

‘report’ on materials recovery and recycling in solid waste

- management practice in Malaysia. However, it has been reported that

recycling “has 'beeh_aCtive at the municipal disposal sites through
scavenging ‘activities. The ABC report (1988) stated that there  are
about '236. official disposal sites throughout Peninsula Malaysia.
Eighty three had been identified where scavenglng exists with ' at

least 2,000 persons in total involved in the scavengihg activities,

The numbér of scavengers have increased over the recent years

corresponding to decline in. employment opportunities due to

- recession.



(3)

{4)

(5}

The items mostly recovered and recycled are plastic, scrap metal,

paper, cloth and glass. Their typical sale values are shown below.

.Recoverd waste Typical Sale Price

Plastic $60/ton
Scrap metal o $50/ton
Paper $30/ton
Cloth $30/ton
Glass items . _ $20/ton

Source; Klang Valley Environmental Improvement Project .

Incineration

The . bnly urban waste incineration plant with a éépacity of 100
tons/day began its operations in Séptéhber 1987. The plant is
owned -and managed by Majlis Perbandaran Kuélé Tefenggahu and it
was built with an initial cost of 6.5 miliion'ringgit. A detail and

comprehensive report on * this plant CQuid be found in Section 4.5.
Mechanicél.size Reduction

There is no large mechaniccal size réductibn plant available for
s0lid waste except for those small sized facilities  owned- and.
operated by brivate sectors for.reCYCling-purposes.-The Size‘of the
mechanical reduction facilities is normally small and conflned to
compaction and shredding facilities which su1tq the private

company's purposes.

‘Composting

To date, there has been no compost derlved from urban solid waste'
belng praduced, Compost cuxrently are derlved mostly from qanlmal

manure and straw. These compost are not produced on . commercial

basis but supplied from animal farms to be used as a suppiémént jto'

g



2.5.2

the- chemical fertilizers  in farmed lands throughout the local

- surrounding areas,’

Recyclinq7in'PehanQ-State

Materials = recovery and incineration are the two main types of

intermediate treatment. activities that are active in Penang State.

{1). Intrcoduction

At present in both MPPP and MPSP, materials recovery are limited to .
the recycling of reuseable materials without treatment facilities

for domestic or export purposes,

The most effective way to recover reusable materials is to separate
them “at their generation sources. In Penang state, however, such

activity' has been carried cut mainly by private recyclers without

”any commitment of the council,

Materials recovery in the study'area is carried out by two main
groups; i.e. the scavengers at municipal disposal sites and the

private recyclers who collect from source or from the scavengers.

The quantity of recyclable materials in the study area totalled an
average of B0 tons/day {estimated by the Study Team). It is mainly
generated by 'residents, commercial and industries that produce

recyclable waste,

The types of recyclable waste range from the common paper, plastic,

glass and metals.,

. (2). Scavenging

. a. Scavenging at municipal disposal site



Scavéngers  in the study area ' is the largest.. group of
recycler in terms of individuals or persons. However, they" in
total accumulate less amount of reusable waste' . when compaféd to
those collecting at source.. There is no clear cut_Chéracteristic
which can define the scavengers in the study.area. The scavengers
range from children to elderly persons and. theirx preéence at their
work site £luctuotes daily. A two week observation and  scavengers
count earried out in two separate perlods 1n March and ~Juneé 1988
showed the presence of an average of 130 scavengers daily (80 at
the BSDS and 50 at the PPDS, ekcluding'PBDS becauée 6f negligible

figures).

The people alienating _the municipal dispbsal site resort to
collecting reusable materlals and %elllng them’ as their main source
of inéome. The survey carrled osut in March and July 1988 showed
that  the categories for scavenglng varies from 1nd1v1duals. Below

is a summary of the the categories.

Categories of Scavengers * peréentage from Total

Scavengers Daily

Full time work for permanent Children Adult
income ' '

¢ 3% 3 60%
part time work for ¢ 15% < 40%

supplenentary incomé

* percentage fluctuates daily, weekly and seasonally.

Thus, it can be seen that a majofity of the scavehgers are'eérning
their living at . these municipal dlsposal sites, AlthOugh the number
of part-time children scavenging is qulte astonishing, this part
time occupatlon for them fluctuates and is only 31gnlflcént dﬁrin@
school holidays, Otherwise,-thé number of children scavenéing' on.

part-time basis is still small (less than 15% daily of the total
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scavengers on site),

Most of the people interviewed, scavenge because they have no other
betfer jobs and - the income from the disposal site. is good to
suétain their livelihoéd. It is anticipated that as the economic
‘éituation gets better, less will become full-time scavengers and
'resort.to other better'jobs for their major sources of income., The
sﬁrvey ‘has supported this fact that very few (less than 15%) has

been scavengers for more than 5 years.
b. Mode of operation and activities of scavengers

=The_'actiyities of the scavengers at the dispesal sites are
4basically coﬁfined'.to two types of works; i.e.(i) collection of
- recyclable on salvagableé waste and (ii) sorting out the goods

:manually before selling to the buyers at site.

An intefesting-feature is that 26% of the scavengers have certain
types of tools such és-hammer, chisel, hatchets and container baés
used in théir work. On top of this, 84% of the scavengers have
their own means. of traﬁSPOrtation to'get to the disposal site and
te  transport  their goods to local dealers in town .(whiéh would
offer better prices than those sold at disposal site). A survey
conduct has ' the following breakdown of vehicles owned by the

scavengers,
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Table 2.5-1 Vehicles Owned by Scavengers

Type: S . .. % of Scavengeré

Bicycle - R 53.0 %

Tricycle . 10.0 %

Motorcycle 15;8 %

pick-up Truck 5;2 %

No Vehicles B '16.0 %
T0£a1 ._. ) lQO;O_%

The types .of goods normally callected and sold by the:

scavengers and others. are as shown in table 2.5-2,
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c. Distribution channel for scavenged goods
The market network of scavenged goods is as shown in Figure 2{5*1,:.

Upon retrleval of usable goods, the goods are normally Sold to the
prlmary dealer statloned on the site. The prlmary dealers w0uld-
sell their merchandlze to other dealers. The dealcrs would flnally

sell of these goods to the end users, both forelgn and local.

The various types of recycled goods that are sold to forelgn buyers
are plastlc, paper and metal scrap as copp . lron, lead, alumlnum,
etc. These are exporxted Le Thalland, Burme and to countrlec as far
as Japan and Korea. However, the expof;s largely’ depends: on the
'quality, guantity and price. The aﬁount‘of export again ,flucfudtes
according to both internal domestic market fogces_and'the _exeerﬁ51

foreign damand.,
d. Social and public heaith hazard aspects of scevenging
i) Social aspect

The work environment and occhpetioﬁal-hazérds'of the:scavengefs afe
well seen at the disposal sites. Flrstly, the work env1ronment i.e.
the condition of both the PPDS and the BbDS wheLe open dumD‘ng 'and
controlled tipping respectlvely are _parct;qed, poses : ﬁeﬂy
'occupational hezards such as high :pOSsibiliﬁiéS of _infectidns,

diseases and aLC1dents. Uncontrolled and undeflned moveﬁents of the'.
‘'scavengers and vehicles on site subjects the Counc1ls to p0351ble'
prosecution due to negllgence should there be an acc1dent to the
scavengers. The slack in 1nspectlon on lncomlng waste_dlsgosed of
at . the site by private collecters méy 1nv1te' pfohihitéd. bi :
dangerous waste at the munlclpal Sltes, Wthh would flnally be
posed to the scavengers. Although the-scavenglng is prohlblted 1n.
the municipal dump site afeas; they nave _beeh 'alloweda_pn +the
premises of humanitarien'grguhds. Becehse:most of -the:_seavehgeis
earn their livelihood income from sale of waste:goods, fheﬁ. efe:

allowed on the sites. It is estimated that the scavengers :ecovek
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approximatly about 15% (JlCA Study Survey Estimates ) by welght of-
the total recycle waslte in the study area.

The avorage income of scavengers varles and it depends largely on
what types of goods they have for sale. Goods derived from scrap
metal fetch good prices however, it 15 often dlfflcult to 'obtaln
Qaluable metals such as copper and lead at the disposal 51te,
Otherwise, plastic and tin pfoducts are moré cdmmdnly sold because
the . products are plentifui éhd easy td.find° On the average from
the salés, each scavenger may obtéin 5etween $5 to $15 {estimates
by the Séhdy Team) per day..The average income of fséavengers

gathered by the study are shown in Table 2,5-3,

Compared to other developing countries; scavehgers-hére have better
standard of living, This is based on'tﬁe following observations

obtained by the interview survey conducted by the JICA study Team:-

—~ They live in houses, away from the disposal site. -In cother
developing countries, most.scavengers live on or around the

disposal site.
- Their houses. are supplied with the basic utilities such és
electricity and -piped water. - In ‘some  other developing

‘countries, the scavengers do not have these utilitiés;

- Most of the scavengers surveyed have their own _meané of

transportation.
~ They are guite well organized. These_écavengers have :speéial
attires and some tools for work. ' The-items.collected are well

stacked and sorted out at their spec¢ified areas.

- They can afford private medical atténtion when-“requifed.
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Table 2,5-3

Average Incomé of Sdavengers and Average Quantity

of Waste Collected by Them

Number of | Range of income Amount of waste
samples - per scavenger collected daily
$ 13 80 ka :
; to -to
- MPPP 9 $ 25 172 kg
Sub Average $.18.61 133.77 kg
$ 5 : 28 kg
. to _ to
MPSP 10 $ 15 95 kg
Sub. Average $ 8.40 58.80 kg
Average (total per 26 $ 13.50 96.29 kg
($351.13)

~ days/month/person)

(2,503.41 kg)
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ii).

This reflects that financially, they are better than - other

scavengers in some developing countries,

The average income is estimated as $350 per month per . scavenger,
This amount is élmost ‘as much as whét’a'blﬁeﬂbollar wérker' earns.f
There may be possibilities that if further studles are carrled out,--

the average income per scavenger may prove tc be higher,
Based on the survey in the study, the amount of recyclablef.wavte'
collected and recoverd by the - scdvengers per month is estimated tof

be 375 tons per month in Penang state.

The calculation is based on the following :~

Average 130 o | .1 - 96.3kgof
scavengers : X 30 days/month* x  waste/day/
'per day : séavengér

Health aspect

The scavengers work between 3 to 11 hours daily at the - disposal-:

site, vThe average. 13 6.8 worklng hours per sca&enger per’ day

(estlmates by the Study Team).

From " these two figures, the averange total number of-:hours_ each-”

scavenger spend on the disposal site per year_is T

26 day-month x 6,8 hrs—dayle.months = 2126.6 hrs/yr

Summary on the percentage of scavengers interviewed, with 'tegérds

to their work duration, and medical aspéct'areias'shown:below -
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No, of . Percentage

Scavengers - from total
-Scavengeré working more than 1z : £3.2%
6 hours at ‘disposal site daily
' “ScaVengérs‘that haveé medical 4 ' 121.0%
check-ups .
Scavengers with illness or 6 : 31.6%
diéeases‘due'to'cohditiOn at
_dispdéal site
‘Séaventagérsfwith 2 or more 12 63.2%

. scavenging years

-Ffom:jthe'héaith'viéw pbiﬁt, it would be'sﬁrprising to  know ‘that
.=de§pité- of- fhe ﬁnféVQﬁfabie-ConditiOn.of the dump site, the
scavengeré iwofking on the'aump_site'were_mostly healthy, thers
have been répofted.to'ﬁave only minor diseases and bodily pains. a
medical examination carried out on 6 scavengers picked at random
'-from‘thé-éite-yerified that ' all of them were fit and healty. Thus,
there seems to be 1ittle'relatibnship between scavengers health

- and condition of the dump site..

‘The - scavengers  are “also aware of their health and often seek
lﬁedical_ treatmehtffrbm private clinics and hospitals. " They also
'-diéépbfové“bufning at'the'dump site as it is & hinderance to them
td‘iéariy out good scavenging activities. Some of scavengers have
‘étfires specially meant for their work and these are changed after
- ﬁﬁéy'finishﬁworking, thﬁs'minimiZing the chances of communicating

" diseases toothers or themselves,
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(3}. Private Recycélers in Penang State
a. Present situation

The private recyclers in Penang state consist of private company.
organizations =~ that accumulate and sell rec&clable waste fxom
cOmmérciél'and'indnstrial'areas. In the study avea there are more
than o0 coﬁpanises that exist to undertake the recycling
activities., From these figures, more than 20 are hased in MPPP and

40 in MPSP (Source:; MPPP and JICA Study Survey).

Most of these private recyclers are dealers to the scavengers;
They also obtain their merchandize from industrial and commercial
sources. In' “many cases and more often, the’ recyclable waétej is-
processéd such as those dealing.with 3crap metal whexe smeltihg

and ‘ingotting are involved.
b, Mode of operation and activities

The private. recyclers are mostly well Qrganized'companies and are
registered  with the Councils. In MPSP, a list of the companies
could be compiled and they are mostly listed under buying and

salling of reusable good.

These companies vary in size depending on scale of operation., ' The
smallest size company observed had at least 3_3workérs who = are
directed to manually sort and itemize goods. The largest . company

that the Study Team had visited have more than 20 employees.

Although many of these to recycling companies are étatict_ some
have ventured out to the generation séﬁrqes_ ﬁo, buy | thelir
$efChandize. At least 60% of these éompanies.find source of their
good directly and from other local agents. fhey have a number of
buyers {(averaged abdut 7 buyers eacii ) to obtain variousrkinds of
goods, Normally, one buyer woﬁld specialize or févour only one '6rf

two types of items.
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For vrecyclers. who need socurce of . their godds, vehicles. Lo
‘transport: back - these goods to their place is a necessary. For
theSe large bompanlae they would have trucks or 1orries. Their
 common generation source would be the industrial zone {such as’
Ffz, Mak -Mandin. and Prai Industrial -Complex':), commercial
'complexes and tenders from large factories that produce recyiable
.wQste. -GOOdS; that are normally preferred inciude carton boxes,
- paper, Zpléstic (sheets, PVC, plastic containers ), scrap metals
(ébpper wires, aluminium scrap, lead scrap, etc.). From the survey
carried oﬁtfby the Study Team, it is estimated that 81% and 71% of
the _total' féctories in MPPP and MPSP respectlvely, produce'
.recyclaﬁle waste. The total amount of recyclable waste generated -
~ in the  study area is estimated to be 53.9t/d. Table 2.5-4  and
ﬂTable 2 5 -5 explains the above.

The survey has -also revealed that’ there is -an. organization or
association of recyclers. However, this association has been dormant

for the past few years.

The ,recYclable‘goods gathered are normally stored up to.a gquant.ity
1arge-.enough:to cater for orders and export. It has heen that for
piaétic' 1tems,: 1‘hesé ‘are compressed, compacted and packed hefore
-exportlng “to forelgn buyers. While metal scrap are melted down to
produce ingots which are then exported out to countries such as
Japan and Korea. Due to the unfaVorable export duties, paper has.

‘been largely collected and recycled for domestic use.

"+ The ' exact - émount of recyclable ~waste c¢ollected by  these
1entrepreneurs-are not know. This may be attributed to major factors

ila.e, -

14 inSdffiéient list and date on the actual number of companies

' undertaking these activities. .
- the: policy of méy companise that regafds the amount. of goods

transacted 4as their trade secret and their unwilingness to

-"disclose the quaﬁtities.
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Table 2.5-4 Recyclable Industrial Waste

Recyclable"WaSte
Quantity Total no.of factorigs- .Average amount/factory
(t/d) surveyed. (no. of - (t/d/factory) *
factories that produde_
recy. waste)

- MPPP 5.24 58 {47 0,090 t/d/factory
MPSP  28.03:] © 110 (78) 0.254 t/d/factory
Note: 1In MPPP: 81% of the total - factories . surveyed

produce recyclable waste.
In MPSP: 71% of the ‘total ' factories surveyed

produce recyclable waste, -

This figure 1is for

all factories

regardless

- whether - " they

- produce

recyclable waste -or not.

Table 2.5-5 Total Amount of Recycleable Waste From. Factories

Recyclable Waste

Average amount

Per factory

No. of factories

in the area

Qfty of Recyclable
Waste/day (t/a)

(t/d/factory) -

MPPP 0.0920 60 - 5._4#;./&..
MPSP  0.254 191 ' '483:5_’.6/3_ |
Total amount of recyclable'waété)day 53-?fOﬁ)da?

—-112—




c. Distribution Channel

A distribution network of the reusable material 1s as shown in

Fig.2.5-1,

'The.'déminant difference between scavengers and those listed as
" dealers or private recyclers is that they deal in large or -bulk
volumes iof recyclable waste.-Visits made to these recyclers have
shown -that. -the market and distribution infrastructure ;are well
ofganizeé.' They  have préper employees, . equipment and vehicles to
éxecﬁte ‘ collebtioﬁ, storage ~and sale of their merchandize
efficiently and effectivily. Many of these large compénies' deal
with ‘original .dealers= and~éxport their  goods, but these large
companies éonétitute about 25% of the total recyclers havin§ the
capabi%ity-be;esourcing ngdé_direct from its source and 'exporting
it, These may'be due to.the'active.competitive purchase price that
they:-have: to:Quéte and'whiqh requires volumetric sale to  obtain
jpréfits.'..Aﬁother reason is because of the - large . financial
investments- that has to be "borne initially to undertake the
:eéYciing business, especially to the rental of space, equipment and
tranépoft vehicles. As most of these companies have small operating
.capital, they are reiyinq heavily towards the bigger dealers to

purchaSe-their goods and for the smaller dealler to trade with them,

The ~price of goods sold are shown in Table 2.5-2, Many of the
ordinary. - recyclers have an average turnover of less than
$6,000/month, while on the other end, it may reach more than

$100, 000/month.
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(4). Estimation on the Quantity of Recyclable Waste
a. Averége total'émount of'recyClAblerwaste generated

The Stﬁdy..Team has' undertakeﬁ _%arioﬁs’ interbiew fsurvey ﬁthat.
included resident and factory intefviéwlsgrvey és'déscribed-in the'
"S/R Volume V., Data were then’compile&'ana’analysedjto:obtain_évérage
amount of recyclable waste diséhafged by ecach of the ' residents,
commercial and factories sectors. The average amount of recycldblel_

waste- dlscharged dre computed as- follows, -

Sector - Average discharge = - Total -

by weight (tons/éay)' toné/da}

" MPPP ©  MPSP

Residential & .10.79 15.29 26,08
Commercial Sector ' ' '
 Factories ©5.40 48,50 - 53,90
Total . 16.19 63.79 79.98

Based on the answers of 1e31dents and factories, - 1t - eStimatéd

Ehat about 80 tons of recyclable materlals are Dloduced 1n Penang
state of which about 26 tons of tnem are from r351dent1al Land
commercial sector and about 54 tbns are frbm fabtories. Howevér,
due to a little number of the answers, the flgure of r051dentlal and

commercial sector would not be reliable,
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At present, - both in MPPP and MPSP,.tﬁere is no real facgility for

."AVefage awount. - of .. recyclable waste collected by scavengers at

municipal disposal sites;
The above can be computed'aé follows,

(average number . (average amount

_Qf:SCaVQHQerS.On X  collected per day i.e.

sites daily) - /scavenger ) _
”130'nos./dayf x 0.096 t/décavenger = 12,51 tens/day
percentage collected by scavengers = 12.48 x100%
' - ' ' 79,98
= 15.6%

':Incineration in MPPP

urban 'solid waste incineration expect for very small scale carcass

-inCinerétors‘in MPPP described below,

The old batch-type incinerator uses waste wood and tire, etc.

auxiliary burning mdterials,

The: 6ld.iﬁéiherator has no dust collector and is not deésigned for
;continﬁous_ dpefatibn’ at high temperature. Smoke, soot and. smell

~disturb éurrounding residents, thus réesulting to their complaints.

' To improve these conditions,  the construction plan of rotary kiln

_tyPé iﬁcinérator (Capacity S00kg/h x 2) was completed in 1988. and,

'a'-small1carcass_incinérator in southern part of island started its

- operation.

u.{11;-Incinerat6;$ at-Kampong Jawa Depot.

: 'Thé‘Engineering Department of MPPP has two separated incinerators

localed at Kampbng-Jéwa Dept. One of the incinerators is about 62

“years ‘old  and have been used until recently, to incinerate
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abattolr, hospiﬁal Qastes, carcasses,; court axhibits, etas. This
0ld Dbatch combustion type incinerator cannot Support ;contihuOus
high temperature coﬁbustion, resulting to unfavourable stack
emission and environmental . discomforts. Thus, . a new set of
incinerator was planned and construction was complate in 1988.

The new incinerator has the following specifications.

Spedificétions of new incinerator at Kg. Jawa bepot

~ Ipcineration Capacity : 2-furnaces, capable for 500kg/hr
per each.(8 hoprs/day_operation)'

- Types of waste incinerated : carcasses, hospital waste etc.

- Density of Waste . : 700 *.900kg/m3
~ Water Content : less than 85%
"~ Incombustible : less than 5% _ -
- Heat Value : 600 kecal/kg {as fired}
- Residue : | _
-~ Remained Organic Matter’ ' : less than 1% -(in aéh)

- Remained Carbonaceous Matter: less than 10% (in ash).
- Condition of Flue Gas :

_ particulate Emission in = ... inder 0.25q/Nm>(12% Co, in

Full Gas dry gas) -
- Density of Smoke ... nNot exceed ringlement No,l shade
-~ Stack «ee Lop diameterQO.Gm,'height 18m

- Furnace Temperature more than 800 % C{with auxiliary

0il firing)
- Gas cooling System .1 cold air'injection at the exit of

furnace

According to. the . drawing, this -incinerator has a- secoﬁdafy
combusion chamber. Axiliary oil_firiﬁg is ﬁéde‘in the primary and
secondary combustion to cbntinue highwtempe:rafpre combusion.._As
the result, pollution by smoke, soot or ordr . will be =reducéd
greatly, 'compared with the exiting batéh~type old incinefator;‘
The quality of ash depends on retention time in theIEUIhaﬁce..and_
auxiliary burning oil amount. There is some doﬁbt_hbWever whether

it is sufficient to burn animal .carcasses continucusly {water
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- gontent* - 85%, Specific gravity: 0.7-0.9 t/m3) in a rotary kiln

type incinerator.
(2). Batu Maung Pig Incinerator

A 'pig incinerator was built in Batu Maung ‘area recently, the

outline of' specification is. as follow:

- Type and Capacity of - : manual feed batch type furnance with
Furance e . fixed grate capacity 150kg/hr

- Main Object to Incinerate : carcass only

- Residue : : :. under 10%
. - Opérating Tempserature : 550-650°C

- Combustibn'Chamber.Volume :.priméry combustion chamber less
than 1,Sm3

secondary combustion chamber more
- than O‘Sm_3 '
3 5-Axi1iéry Burner : primary burner 500x10°KJ/hr
. secondary burner 506x103KJ/ﬁr
(furnace temperature is controlled
o automatically) _
- Stack - . . : diameter and height_is té be decided
' ' | by the direction froi DOE '

- Gas Cooling System to be kept under 400°C by means of

L)

cold air injection at the exit of

furnance

In the primary and_secghdary combustion chambers, burners are
'prévided. to keep the furnance temperature at the same level
automatically., If the operating temperature is kept scwe higher

‘level, there will be no problem of smoke, soobt or odor.

This _incinerator - looks like batch furnance with fixed grate
designed for quite ordinary refuse easy to burn, For incineration
of animal  carcasses rich in water content, the " incinerator
.:hsuélly prévi&és-the caution to ihtroduée high temperature gases

into.the lower parit of grate.
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2.5-4., Iﬁprovements to Scaveﬁging-Methdds of_Materials ReCQvery

(1) Improvémenté-to scavenging

There dre two major ways by which materials are recovered as explained
previousiy; i.e. through manual picking and sortingjbyfthé':séavengers,
and recovery of materials from its sources by the large and more

established recyclers,

In relation to the former, scavenging_and materials ‘sorting .at the
municipal dﬁmpsité has posed many problems from viewpointé'qf' health,
safety, :nuisance and 'effigient .operation. However, to eliminate
scavenging_at.the dumpsite would élsb eliminate a source of income: for
the scavengers. The experiences from the .other municipal conncils:have
found it difficult to eliminate écavenging on disposél_éites‘-because

of this reasen,

Hovever, it would be possible to eliminate sscavengiﬁg if the
economics  standard would  improve  significantly ‘and saniﬁary
1qndfi11ing is practiced in.MalaySia. But until such times, it would
be beneficial to look at various Qays improving the siiuatioﬁ aﬁd

regard scavenging as a way of reducing waste disposed of ..

There is little that can bhe dbne'noﬁ ?abqut.-scavenging' itself.
However, scavenging could be_impréved-so.as to minimize ‘the health,
safety,nuisance -and slack in operatién it'has caused. To iﬁpreve' and
control scavenging  activities, the foliowing ConsiderationS' may be

useful.

- Restrict the number and types:Qf persons allowed  to scavengé on

municipal didposal sites.

- Restrict the areas where scavenging activities ‘can be carried out .

within the municipal disposal ‘site,

- Allocating special storage areas for the scavengers to gather:

their goods before sale to dealers to minimise traffic = hinderance
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' on'disposal sites

T Eétablishment of'organizations'to employ the present scavengers to

‘recover valuables on an organized basis,

As - far. as’. 90351hle, only adults. should "~ be allowed to 'undertake'

'scavenging cactivities; No  children _should be ‘allowed -into the

- municipal - ‘disposal site, .even more’ to carry out scavenging in

(2)

‘activities. Reducing or controlling the number of scavengers on site
would minimise the risk of accidents and'énable-the authorities to

'control thelr ‘movement and act1v1t1es. To enhance control in scavenger

m0vement the authorltlgb may want to define the work faces and

separate areas vhere scavénging are allowed. This would further reduce

~the - risk -df'-accidents and allow the other wvehicles work more

efficiently.

= The- "preseht, situation has = that  scavengers are mostly

'independént, Establishment of organizations ‘to -employ the presént

scavengers : would encourage systematic and more hygenic way of

recycling.,
Tuprovements for recycling development.

Whi]’.e_-= the uncontrolled scavenging posed many negative

implications in the solid waste management, materials recovery from

"sOurce ‘ cohdhcted' by the more established recyclers = are quite

,1mpre351ve. These recyclers have been targetting at the large sources

and generatlon ‘areas such as factories, mills and 1ndustr1al' ZONeS .
Due to sorting complications and quantity constrants in recovery = from

residential areas, these are left to smaller door-to-docor collectors

‘. -to trade.

The residential and commercial sector is another good source of

‘recycleable waste . if acollective source-separation is encouraged;

“This 'wdﬁld.fﬁrther reduce down the quantity of wasté‘disposed of at

the municipal dumpsite.In&irectly,_this would discourage scavevging at

the municipal  -dump site as there are less and less. recyclable
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materials to be found there. Therefore, edecating-.the_ public  and
having their community cooperation in sertinq_out recyclable materials

would be advantagous to:the 501id waste management.

. To encourage recycling development, authorities: may__conside;j
incentivés or relaxing trade peiiciee to the -reeyclers._'cerfently,_
gound development of recycling Jnduotrles are greatiy hindered ' by
trade policy such as duties export of ‘waste paper, Tax incentives  for .

“the recycling industries would help to deve}op 1t furthel._-

The 90551b111ty of 1ntrodu01nq a sub31dy syetem to 1ncrease the
publlc s w1111nqness to assist - recycllng activities: and to tablllze'

. the market prlces of recovered items should also be eons;dered,

Basides these incentives, the autherifiES'may 'eleo"vhave the
option of fielding their own mechanical'sorting.plaht. Suehrfa plahﬁ
.would Ffurther imptove'quenytity:of‘Materialsfrecovered.'_Thie“ eptiOn-.
“however, would reqﬁire sighificant emphaéis.dn:eeonomic evelﬁaﬁionrand'
finantial investment because - the quantities:. of "recycleblé 1weste.
involved are relatively small in portion {normally between 5% to” 10%
of total solid waste according 'to. Klang'-Velley Enviroementai
Improvement. Project, (April 1987)) and may not. substaﬁtiate.'lthe'_ﬂ

investment made for the plant,

Enlightenment of the public regarding’_the '1mportance of
' resources recycling’ througﬁ the provisiOn of edﬁeatlon for. uchoel
children and: housew1ves, etc;-and'the:furter-promotion 'ofnrrecycllng
activities with the cooPeratlon of the general public would help to

intensify the development of future recycling act1v1tles.
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2;6"Final Dispoeal
' 2.6.1 Geﬁerai_condition'in Malaysia

"‘At'present'ell'muhicipal solid wastes are disposed on land where open

-duiiping and burning is a commen phenomenon.

Thefe:garef epprOXimatelyi~230 official municipal dJumping sites in
.Peninsuiar 'Malaysia;,_In' most. of them, c¢rude open 'dumping is
ptactioed, creatiog'a lot of environmental as well as social problems

'such as air pollution and séavengers.

.In the’ practxce of open. dumplng to those of controlled tipping, there
is no englneerlng 1nput in the de31gn as well as management of these
'landfllls. In open dumplng, the waste’ are just dumped:and then it e;s
' sprayed__w1th chemlcals ‘80 as’ to prevent breeding of vectors and
:rOthte;_ In controlled tlpplng, materlal is used to cover the waste
‘as much as 90551b1e. Most of the landfills are not fenced and hence
_'creates hazards to the surroundlng publtc and are very wessy, faet
-becomlng en eye sore, In the case of open dumps the wind and stray
anlmals lltter the waste all over the dumpsite as well as outside the

erea.

e‘This eituatioﬁ however, is belng rectified by the Local Authorities,
Theyﬁ Have started plannlng for better landfills which will be
"desighed,.end managed’  properly. Although sanitary landfilling is
_herdiy..practiced' in_ . the =stricfest manner, however, many Local
Authorities'ere'ﬁow attempting to .at least cover the solid waste with
'-Suitable::e0ver_material~and'then_spray it with chemicais to prevent

breeding of vectors and rodents,
' The remedlcal and 1mprovement for better disposal sites - have been
'1advocated by the recent development in SWM policies prepared by

'Department;of:Env1ronment,

The follow1ng recommended code of practice and a guldellne have heen .

prepared ‘by - Department of: Environment, Ministry of Science,
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Technélogy and Environment and by Technical Unit of Local Government

Pivision, Ministry of Housing and Local Government.

-  Recommended Code of Practice for the Disposal of ‘Solid Waste on
Land, by Departmeﬁt of “Environment, ‘Ministry :of @ Science;,

Technology and Envivonment.

- A Guidéline_on the Storage,-Collection,.Transport and Disposal of
Solid Waste in Malaysia, January 1984 by Technical Unit of ILocal

Government Division, Ministry of Housing and Local Government..

Environmental Quality (Prescribed Activities of Environmental TImpact
 Assesment) Order 1987 came into force on the lst- April 1988,. and

after that date, it is mandatory for all .Local Auﬁhorities, to ‘carry

out an EIA  of the wuniciapal solid .waste landfill - fac

construction project, -

2.6.2 Present Situation in Peneng State
(1} Final Disposal in MpPP
a. Present condition

Solid waste in MPPP is disposed of. at a landfill near the

Street where the sea reclamation is carried out.

Control tipping, in.whiéh cover material is used to cover the
as much as possible, is adopteduat thé'dump site.. Dumpihg:'
place = right to the edge of the  sea’ whereby the . shor
continuously progresses outward. Ther is no offshore barrier

to protect the dump site from thé-aétion of the sea. -Landfillin
the tip site needs to be controlled;‘Studies by:USM héS.'Shéwn
occurrence of leachate of trace metals from.the.dump éiﬁe into

sea water arcound it,

Bakau -Street disposal site is also situated adjacdent to  a de
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- populated area -and, infact, it is part of the city itself. It is

éxtremely crucial that landfilling be properly carried out,

Landfiiiing has been the traditional method of disposing. refuse.

'-Formery the sites were - located at Pantai Acheh fbr"the waste

Qenerated in the west side of the lsland and at Jelutong Mole for
“the waste generated in the east side. The present and prev1ous dunp

sites are_ shown in ¥ig.2.6-1. All of the areas_are sited at the

. shorefront or low-lying areas along rivers,

Land for fihal.disposél of solid waste is increasingly diffiéult to
find, not only around the urbaniéed areas but aiso in other areas
throughout the . ‘island. - When ex1st1ng : dispdsai site - is
 fil1ed up,development_ has caught up, maklng such sites no mére
Suitable due to neérby habitation. As a resuit of this, landfills
have ,té: be sited furfher aﬁay or have to be operated in a striét

sanitary manner.

Outline of disposal site

by,
The .preSEnf-_Bakau Street disposal site (BSDS) in March 1988 is
outlined aszf01léws: 7
i Name of site: _ Bakau street diépﬁsal‘site
ii. Year of operation: o _ - April 1987
iii..Lbcation:_ ' Approximately 3 km from Komtar
. | (city centre)
iv. Area évailable:' Approximately 10.4ha
v, Remaining life: _ 'Approximately éne year {as
ffom April 1988}
vi, Amount of waste disposed: 414 ton/day (1987)
vii. Disposal method: Controlled tipping
'yiii.-?févibus:Lahd_use: : : Beach
-ik} Surrouhding Land use; Undecided
‘x,.Ultimate Land use: _ Undecided
xi.lAvailable public utilities: Telephone, electricity and water
xii. Condition of approach road: Good (all weather and
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-_sufficient width rcad).w'i
xiii. Acceés_road}. Good (pavéd_with Qué}ry'waste)
xiv, Environmental - issues: : Ekistence of -animals and
scavengérs,'sea c0ﬁtaminatidn,

“hy leachate; etc,
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¢. Operations of disposal site

The operations of Bakau street

summerized as follows.

Responsible organization:

Engineering Department; -

Health Department: ' -

Secretariat-aepartmenﬁz -

a tipping fee of,

site user, .

dispgéal site in March 1988 can

M$60/month was charged to each

be

. Task'
Slte development plannlng,
Operatlonal plannlnq,

Operatlon, repalr and malntenance of

Alandflll equlpment

Landtlll operatlon

_Envlronmental protectlon plannlng

‘Tlpplng

Land acqulsltlon for: dlsposal 31te

an1ronmental protectlon plannlng

IWelghbrldge operatlon

Land acqulsltlon for dlsposal s1te_

in&ividual dump

ii, Organization and operation of disposal site.

- Engineéring Department:
Junior technician:i
Landfill equipment operator

~Landfill eguipment operator

- Health.Department:

Overseer

Weigbridge operater
iii, Operating hour

- first shift:

< gecond shift:

(first shift):
(second shift):'Z

5 persons

1 Persons

2 persons
persons
3 persons .

1 bersbn

2 persons

6:30 am - 2:30 pm

11:30 am -~ 7:30 pm
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iv.

Facilities

- Weighbridge:

1 unit (capacity, 25 ﬁon)

1 unit of personnel computer

.; Céntfol station:
v, Equipment .

= Bulldozer: 1 unit

- Bucket loader: : 2 units
- Compactor: . o 1 unit (unserviceable)

_vi. Cover_materials7(records-of 1988).
- Red earth: 40,000m>/year, 110m>/day

. (for daily:cover)

6, 500m>

- Quarryfwaste: year, 18m3/day

{for pavement of access road)

vii. Operation cost excluding administrative cost

.3/year
- Hiring of transport, fuel and lubricant, '
bperatbrs wages transpértation of machinery,
maintenance: and repair of machinery 110,000
- Red earth 148,000
- Quarry waste 91,000
349,000{1986)

~ Insecticide

Insecticide 'is sprayed twice a week to control files and insects,
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4.

Future disposal site for MPPP

There was no future of propdSed disposed site in MPPP in March 1988,
The - availability. of suitable sites for solid _waste ~disposal is
limited. NIMBY (Not In My Back-Yard) syndrome against disposal site
is spreading among Cltlzeﬂ&, which makes it more difficult for MPPP

to acquire future disposal sites.

the 1life span of the existing landfill was expectéd to ‘last till
March 1989, It was therefore strongly suggested to plan. ahead Lo
select and to designate 6isposa1 sites (15 to 20 years ahead).
Acquiring new landfill sites is an urgent matter in the solid waste

management of MPPP.

{2) Final Disposal in MPSP

s W

Present condition

In MPSP, all solid waste collected are to he disposed of at the
Council's disposal sites. There are two disposal sites in MPSP, as

following, {see Fig.2,6-1);

- Permatang Pauh Disposal Site for Northern & Central Districf

- Pulau Burung Disposal Site for Southern Districkt

Both of these sites are not properly planned, designed, implemented.
or managed as sanitary landfills. Crude dumping is adopted at both
disposal sites, which is not encouraged by the federal government

and MPSP itself.

Although _it is prohibited by the Envirommental Requlations 1987,
{clean BAir), bul the solid waste disposed of at both dﬁmp sites iS‘
burning spontaneocusly mainly because waste ére not covered to
pteven£ it, This 'creates a lot of probléms to 1the ‘surrounding
environment and neighbouring inhabitants have been complaining . to -

MPSP. It is necessary to ensure proper control of tipping, though it
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‘reguirés large amounts of covering materials and financial burden in

. purchasing them.

Prior to the utilisation of the above-mentioned sites, the following

disposal sites were used till 1981 (see Fig.2.6-1}:

- Bagan Lallang Disposal Site for Northern District
- Sungai.Rambai Disposal Site for Central District

- Changkat Nibong Tebal Pisposal Site for Southern District

The upper -two disposal sites were private owned lands. The Bagan
Lallang disposal site has been covered with red earth and has béen

developed into a houSinq estate. Most of the disposal sites in MPSP

aré'in low lying swampy areas and have created drainage problems,

Compared with MPPP, MPSP has much larger area. However, it is
difficult to get suitable sites near urban areas due to limitations

and high"c05t'of land.
Outline of disposal sites

The preéent disposal sites in MPSP are outlined and svmmerized as

follows. (Date was collected in March 1988)

Name of Site - Permatang Pauh Pulau Burung
disposal site disposal site
{ PPDS) (PBDS)

i, Service'Areas Northern & Central Scuthern District
District

ii, Year of operation Since 1981 Since 1981

iii. Location ' 4 km from Butterworth 34km from Bukit
Mertajam
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PPDS

'PBDS

iv. Area:availaﬁle 7.1 ha _ 4.0 ha .
v. Remaining life span Not available Not available
(supposed to be less
fhan one year) o
vi. Amount of waste 200 tbn/éay not available
disposed {using the study
resﬁlts, done from
Feb.12 to 29 1988 by
JICA Study Team)
ii. Disposal method Crude dumping lCrude'dumping'
viii. Previous land use Low lying swamp érea Low lying swamp area
ix. Surrounding land River and agricﬁltual Swamp
use land
x. Ultimate Use ._ Sports cdmple# _ Undecided
Xi., Available publie Telephone, electricity Nothing
utilities _
xii, Condiﬁion of Good (all weather and. Not good {part of
approach road Sufficienf width road) access road is not
| | paved .for'ﬁdre than
1km) | |
xiii. Access road Bad, durlng wet season Bad, during wet Season
xiv. Environmental Smoke due to - Same issues‘as

issues

The operatlons of Permatang Pauh and Pulau Buxung dlsposal

spontaneous burning,
existance'of'animals
and scavengers, river
contamination'by'

leachate; etc,

C. Operation of disposal sites

in March 1988 are summarized as follows'
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Responsibilities of Qrganizations’are as the following:

Siteé development planning: Health Deparytment

.Lénd acqﬁisitioh:' Health Department and
Secretary Départment.

Opetation plannihg: ' Health Department

Environmenfal protection _

.plénniﬁg: ' - Health Deparfment

Operation, repair and

Maintenance of landfill

equipment: Engineering Department
Weighbridge operation: ' Health Départment
Tipping charges: Nil

i Organizétibn and operation of disposal site

Permatang Pauh Pulau'Bﬁrung

disposal site disposal site

Health Department:

11 persons

Operator of landfill
_equipment: ' 1 l{irregular)
Overseer: ' 1 ' 1

Operator of weighbride: o2

Labouers- 5
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PPDS PBDS

iii. Operating hours 7:00am to 6:00pm for both sites

iv, Pacilities

- Weighbridge: ' 1 unit {capacity Nil
is 25 ton)
- Control station: : 1 unit with a 1 unit

_‘personnel. computer

v. Eguipment

- Bulldozer: 1 unit ©ONil
~ Bucket loader: Nil . "1 unit
(Occasional use)

- Compactor _ Nil CNiL

vi. Cover materials

{1986 Records)

- Red earth: : ©ONil Nil
- Quarry waste: QOccaslionally used Nil

for access road

vii. Operation cost, excluding adwministration cost.

pudget of final disposal site in 1987 was $200,000, but

expenditure was $35,940 shown as follows;
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§/year

Méintehancé”éqd repair of machinery 28,906 .00

CFuel . i _ 1,814.00
Lubticant - ST | 220.00
Quarry Waste no 5,000.00

Total - . 35,940.00 (1987)

Future disposal site

There was ' one proposed municipal waste disposal site and one

proposed toxic’ waste==disposal'site in MPSP in  March 1988. The

- availability of suitable sites for solid waste disposal is limited.

'NIMBY (noT "IN MY BACK-YARD) syndrome against disposal site is

spreading among citizens, which makes it more difficult for MPSP -to

acguire future diSpoéal'sites,

" The 'life_spah of the existing landfill sites was estimated to last

for léss than a year. It was strongly suggested to plan ahead, : to

" select and to desigﬁate disposal sites (15 to 20, vyears ahead).

Acquiring new landfill sites is an urgent matter in the sclid waste

management- in MPSP.

A proposed site at Kuala Muda, 25km from Butterworth has been

indentified ~and is located at the northern extreme of the
municipélity. It is located in a coastal marshland. About 40 acres
(16 ha) of marshland could be utilished as disposal site. The site

is planned to serve for the northern and central districts.
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Macallum Street Ghaut

(past Disposal Site)
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Source :
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2.6.3 Problem in Final Disposal

The present ‘problems in March 1988 of the final disposal system in MPPP and

MPSP are summarized as below:

(1) MpPP

(=%

b.

Insufficiency in Final Disposal Site Plan

Since its foundation in 1974, MPPP has carried out the final

disposal thfdugh reclaiming the coast ‘in Jelutong. As shown in

Fig. 2.6-2, the reclamation has been makeshift without any

proper - reclamation plan. In the future, the reclamation for
final disposal should be designed in close coordinétion with

Pehang River improvement plan and coastal road constructicon plan.

The uée of the present disposal site for reclamation after' March
1989 .is not authorized by the Stéte Government. After cthat, no
disposal site has been fixed. Any long-term plan has not been

drawn up for final disposal site.
Ingufficient Environmental Protection Measures

In . the present disposal site, solid waste is coverd with earth
every day. The on-site road is paved with gravel (quarry waste)
for easy access. Except for this, there are not any particular

measures for environmental protection. Adeguate environmental

protection measures are urgently reguired to prevent floating

items and leachate from being washed away into the sea, and to
avoid complaints from residents about offensive odor and to ward

off crow gathering.

Recéntly however, MPPP has commenced construction of an  earth

bund to contain floating waste.



c. Organization

The actual final -disposalz opérations . in managed. by Health

Departiment and Bngineering Départmeﬁt. In acguistion 'of sites;
Secretariat Department - coordinate with' 'otHer 'authorities
concerned, At present, there is no hindefence"iﬁ collaboration
between departments and sectioﬁs concernéd. In coming yegrs
however, it will be more difficult to manage the final disposal
system smoothly because of the difficulty in acguisition of sites
and neighborhood consensus. It may be therefore nécessary to

unify organizations concerned.. At least, it is necessary to

define the responsibilities of. each organization.

d. Disposal Fee

The actual disposal fee waé a uniform rate of $60 per month for
each applicant .for the use of the dumpsite. (The fee was not
- imposed on.thé disposal of solid waste collected by MPPP's own
operation,) This rate applies to both individual - pérsons and
companies for an unlimited amount of waste for disposal. Thus,
when a company obtaing the permission, it can dispose of an
unrestricted..amount. of refuse using. registered. vehicle, This
uniform rate is advantageous to companies disposing of a large
quantity, while it is a disadvantage to those dispoSiﬁg of in
small quantity. Since $60 per month is not a small burden for the
latter group, it seems that some of them are doing illegal

dumping to save money.,
(2) Mpsp
a. Lack of a Section Responsible for Final Disposal
Although Health Department, in principle,. is responsible for
planning, management and operation of disposal sites,.there is no
section or personnel responsible for such work as well .as site

acquisition., In fact, there is no record of incoming vehicle at

Pulau Buron disposal site since its opening in 1981.
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b, Lack of Environmental Protection measures

In the wexisting dispesal Sites, no environmental protection
measures are provided. There is dispersion of solid waste, river
cohtamination by. leachate and'fire due to.spontaneous ignition at
- mény places in the disposal sites. The environmental polliution in
and around Permatang Pauh disposal site is sometimes pointed out

©in the newspapers,
- ¢, Acqguistion of Disposal Site

There iséno vacant place in Permatang Pauh disposal site where
95% .or more’ solid waste produced in MPSP is disposed :of. At
present, solid waste is piled up at the site, And, waste is being
- reduced - by open burning. To find new disposal sites is a very

urgent matter to be solved.

d. Strict Enforcement for Prohibition of Illegal Dumping

MPSP © has vast municipal area, in which urban areas, the main
generation sources of solid waste are scattered. No disposal fee
is collected for disposal of solid waste, This is to encduraqe
'péoﬁle. to bring waste to the disposal site. Tllegal dumping is
séeh in_many places, In order toc reduce illegal dumping, 1t is
necessary to enforce anti-litter laws strictly. In addition, the
eduCatibn “of local -residents .and improved waste collection

service are reguired.

2.6,4 Illegal Dumping
Wéste: being dumped illegally often causeé much problems to both
MPPP énd'MPSP. It creates not only an unsanifary environment, but

alsozisubjects .to unaccounted costs in collection, haulage and

disposal in both councils.
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{23

" The :éection helow looks into the common places = and types of

illegally dumped waste in Penang state, as well as its causes apd

possible solution.
Locality of Illegally Dumped Waste

Illegal dumping occurs practically anywhere, -However, 1arge
discharge of waste at places where it is'ﬁot accounted for is an
on-going concern to everybody. Amongst the many places, . most

common  sites of illegal dumping is at or near the following

places.

Squatter settlements

New villages, coastal villages

!

River banks, secluded open space, unattended vacant land, etc.

- Near industrial and factory areas.

Types of Waste. T1legally Dumped .

The types of waste illegally dumped vary according to the area:

where it is found and are generalized below.

Type of area . - TPype of waste illegally dumped
Squatter, New and Coastal - Domestic Waste, Fishery Wasfe.
Villages. '

Factory, Industrial and - Multiple types but moét frequEﬁﬁly
other areas found are construction debris,

bulky waste and garden waste,
The types of illegally dumped solid waste are listed below in the

order of their -respective volumes., In terms of 'weight,.'the_

positions of the first and second items are reversed.
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i) garden Waste-

i1} construction debrié
ii1)  domestic waste

iv) Dbulky itens

v) _industrial waste

vi} - others
(3) Cause’ of Illegal Dumping

Illegal dumping are caused by several known reasons as listed

below.

- Irrespbnsible attitude, selfishness and habits of some

 individuals of the public in dumping of waste.
- Inadequate enforcement against illegal dumping,

- -,Municipal'disposal site prohibits disposal of such waste on

. its site,

" - . The disposal site is located too far away and there are no
reliable collection services and inadequate disposal

facilities.

.Littie .public sense of consciousness towards sanitation is an
“important. factor - that caﬁses -much domestic waste being
illegally dumped, Selfishness and personal conveniences result in
waste_.being dumped everywhere such as on reoads, into drains,

irrigation canals, rivers, beaches, etc.

Although 'the Councils may have their by-laws and enforcement
division,:it'still needs to consider enforcement more seriously.
The existing number of enforcement officers are over-lapped with
~dities and out-numbered ‘to effectively eliminate illegal dumping.
. Begides .this, -offenaers.cdmpoﬁndéd or fined for littering and

dumping illegally should not be excused or pardoned. As it is,
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offenders may be excused or their fines reduced by interested
parties, This act may only sustain. illegal dumping and lt may be

long before it being ellmlnated.

The munlclpal dlsposal gite restrlcts the types of waste into its

permises, Cartain types of waste such as toxic and. hazardous

waskte are not allowed to the site.'Thus, it may be dlSpOSed of
tllegally elsewhere away  from the watchful eyes of - the

authorities and public.

The last cause is attributable to the large distance travellihg
that one has to undergo (o dispose of its waste. For occassional
user, the dlSDOS&l fee at the B5DS in MPPP imposed on the user is
a burden apart from the incurred cost of collection and haulage.
This could have been the main factor why construction debris “are

mostly . illegally dumped.

Illegal dumping has cauvsed the Councils unaccounted manpower and .
money. The survey conducted by the Study Team on illegal dumping
showed Lhat between 10% to 30% of the manhours are lost to

collect, ‘haul and dispose of waste that are dumped illegally.

Possible Solution

Tllegal 'dumping{ depending. on the case, is more of a cureable .
negative social habits (being an act of selfishness and care-less
attitude) and it exists in unique problem areas where. 11m1tat10ns.

pravail or beyond the jurisdicted area of the Council.

Thus, the suggestions below would be more effective if it had

great- public participation and cooperation. .

— Imncreasing publlc awareness and 1mportance towards having clean-
- and bedutlful ‘environment, Together with this, the ABC- plan
should immediately be recognizéd and implémentéd as=it“contéins

the necessary ingredients for a better and Sound'SWM.
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- The Councils shouid seriously consider solving their present
shoftage in the enforcement wnit. Although direct expansion in
pefsoﬁnel‘ is often difficult due to governing  polices and
finéncial constraints; the option of liberating the compounding
authority to PHI and PHA should clearly be endorsed and
supported by the Couhcil. A pfoper and practical enforcement

S programe wouid enhance ﬁhe contribution towards a clean,

aefficient and'dédiéated public cleansing sevvice department.

This would also Yequire various inter-action and cooperation
from other related departments to ensure extermination of

illegal dumping.

—_E%tendiﬁg réliable collection and haulage services to the
:specia17 éhd underserviced areas such as squatter settlements,
“new and coastal villages within and beyond local boundaries, It
. would éuffiée to provide station collection or.provide.communal
bins in ‘these areas for starters. There should also be
-provisions for:  ample collection stations. and communal bins,
'.strétegICally' located to cater for aomestic waste generated.
However, further research has to be doﬁe to smoothly implement

and diffuse a commendable system that is financially suitable.
2.6.5 Privatization of Final Disposal
(1) General .Condition in Malaysia

Thej“Guideline on the Privatization of Solid Waste Collection Service
iﬁ Malaysia®™ was introduced in March 1987 by MHLG. This has been a
marked recognitioh in 'tﬁe' need of improvement towards a better
privatization policy in the solid waste management, In the past,
objectives of privatiZatidu laid.down by BPU SWM projects have not
been: : suCcessfuliy_ achieQEd due to poor designs and was hastily
ICafried,.out.by the Local Authorities. And although the services are
privatized;_the‘overall responsibility as specified under the'exisﬁing

' legislatiom still lies with the Local Authorities,
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Disposal is the final functional element in the solid waste management
system and 'is the ultimate fate of all solid waaLe. In almost all of
the Local Authorltles is Malaysxa, crude open dumplng is practiced,

except in a few where the controlled tipping is practlced.

privatization of. final disposal is commonly carried out pased on
"contracting-out” parts of the operations . or development of  the
disposal site. The Local “Authorities are still the overall maﬁagef
and operator of the disposal sites in Malaysia. The exact cost and
benefits in privatization of f1n31 ‘disposal is still not known because
of the reason above, But the study by ENSEARCH has shown that. on a
"like for like" basis, private sector offers a cheaper cost in
collection services compared to those conducted by the - Local

muthorities.
Present Situation in MPPP
a. Extend of privatization

The Bakau Street disposal site.is one of mény disposal sites

where pontrolled tipping is practiced. At preéent, tﬁe MPPP - is
managing and operatiﬁg all of the disposal cperations excepﬁ_.fdr
in the supply of covering material (red earthj and'gravél (quarry
waste), which are privatized by the Council; The Engiheefing
Pepartment possesses: the necessary egquipment for landfill use at
the BSDS and any repairs and maintenance of the.equipmént &an.wbe
done at the Engineering Workshop. Houwever, should and when the
need arises for extra usage of equipment at the. BSDS,N-ﬁhé

Engineefing workshop is empowered to hire the equipment required.:
b. Contracting out procedure

~ The contracting out procedure involved in - selecting the

- contractor 1s shown below,
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Contracting*but'pf0cedure

' MPPP Engineering Department .a) Preparation of letter

r ' © b) Ordering of supply

Award of Tender

Tender Committee : a) Chairman of MPPP

b} Becretary

¢) 5 Councillors

d) Director of Engineer-—

ing Department

: MPPP ‘Engineering Department a) For Recommendation
" Opening of Tender al) Director of
Administration

b} Councillor (mnot in
Tender Committee) '
¢) Treasurer
Tenderers.are allowed
' to witness the opening

of tender

Submission .

Advertisement

Note :_MPPP_Engineering bDepartment has its own pbwers
to invite. quotétion' which are less than
.$10;000;00; : Teﬁders which are beyond $10,000
‘shall have to be approved by the Secretatiat,

- . The favailahility of “contract bids are to those contractors

satisfying the conditions below.

'Conditiod_; 1) Suppliers who are officially registered

with the Tredsury of Malaysia.
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3) Suppliers who are still eligibie'to’ bid
for tendérs.

4) suppliers :who are registered as = a
Bumiputra Company shall have to furnish'
the business étatus certificate during

submission of tender,
Result of contracting-out

Owing to the small scope'of privatization given out by MPPP; il.e.
only for supply of covering soil and gravel for the BSDS, it is  quite
difficult to clearly judqe to what extend has it affected the oVe;all

management of the site. One penefit howerver, is that the Council has

~manage to activate favourable competition among the bidders and obtain

the best ‘values for each volume of covering soil; i.e. the rates-
obtained = are 10% to 20% lower than the JKR's rate. ihé cdntract had
not sacrified sanitation ﬁor had it caused "cut-throat" .competition.
This 1is so bécause the covering soil is obtained from a development
project néarby‘ and the contractor has been in a good position to

supply the earth at a cheap price,
Possible components of privatization in Phase T

Privatization ‘of the Phase I project may be done.in'the_ construétidn
of the third level sanitary landfill developmeﬁt and during the

operation of the site.

Privatization in the 'deveIOpment and construction of the PADS is
recommended since it involves large manpower and machinaries. Tf MPPP

were to develop it themselveé, it would only ke uneconomical. It is

‘also conventional that such large projects be ¢ontracted out to allow

the private sector participation in the nation building,. particularly

in the solid wasle industry.
Operatioq of the new sanitary landfill offers a néw_ solid waste

management  scope to the Local Authorities, . Based on this

understanding that it is recommended that the opérations be understood
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and  managed by the authorities themselves first. Furthermore;
operations of the new disposal.system would be able to uktilize the
existing equipménts'and machinaries that the Engineering: Department
have. Otherwise, the eguipment may be-ieft idle if the operations are
privatized. In addition to this, it would be almost difficult to find
a  contractor - that would fully understand and also are capable of

operating this site without sacrificing sanitary specifications.

However, the Tocal Authorities may wish to consider privatizing the
similar supply of covering material if acquisition of Bukit Kecil is
not possible and'uneconomical. The extension of back-up equipment by

hiring is another possible option of privatization.

Upoﬁ ‘completion of the Phase I operation and maintenance, and after
having' the reguired experience, the Local Authority may then wish to
congider priyatizing more scépe-of wqus in a similar nature project.
This will ensure that the private sector is also givén the chance to
dearn the trade with constant attention and consultation of the TLocal
Authority. -~ With this transfer of know-how, it is hoped that one day
in - future, with enough assistance from the authqrities, solid waste
-'sanitary*lahdfiil operation and maintenance could be successfully be

executed. by the private sector,
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b

pPresent Situation in. MPSP
a. Extend of privatization

The open crude dumping in Pulau Burong disposal. site (PBDS) and
preliminary controlled tlpplng in Permatang Pauh dlSpOSal sites - offer
o form of privatization except when the bulldOZer.or:excayator break
down. Whenever this occurs, the equipment would be hired'tq continue
the operations at the sites the unofficial quotes on hiring.of these
equipments are.sﬁd/hr for thé'bﬁlldozef and $48/hr for the éxcavator.
The quotatiohs are inclusive of operator, fuel, maintenance; repair
and others in respect . to opelatlon of 'equipment. The -freqﬁent

breakdwon of the 10 years old dOZer equ1pment has caused MPSP an extra
530,000 in hlrlng another hulldozer and’ $25, 000 for hlrlng the
excavetor. ‘At present, MPSP's. workshop hasn't the ablllty to repair
their own bulldozer._ Be91nn1ng from 1989, MPSP shall be prlvat121ng

the operation of the bulldozers and excavator fully,

In addition to the above, quarry waste is also purchased . from JKR's

quarry at-the price of $13-20/ton. It had cost MPSP $20,000 in 1988.

The . other aspects which are possibly privatized by “the Council in
future are site improvemeht and development projects such as = approach

road construction and the supply of the covering materials,
Contracting out Procedure

Upon tbe upeoming hecessity of particular works or services that  the
Health ‘Department consider relevant to their needs and obﬁectives,
proposals are prepared and submitted to the councillbrs for approval.
After approval is given, Health Department would publicize the works.

The: cotkracting out procedure is as shown below,
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Contracting-out procedure

" MPSP Health ' o “a) Preparation of letter of award

} b) Ordering of services/works

Award of Tenderer
' a) President of MPPP
Tendef Comnittee b) Council Secretary

A
: c) A Councillor

" MPSP Health Dept, : a) For Recommendation

Opening of Tender . a) Director of Administration

A : ~ b) Councillor.

. ' {not in‘tender Committee)

* menderers are allowed to witneés
the opening of tender

Submission
A

Advertisement

Result of Privatization

" In the case of MPSP, the hired bulldozer and excavator has also often

got to .go for répaifS due to its frequent breakdown. The hiring of

équipmenté from this pérticular company has not helped very much in

. ensuring . smooth and continuous operation of the disposal site. But

since the hiring of this eguipment is a temporary measure to overcome

the © immediate problems of MPSP's equipment failure, no Jjustification

“‘¢an be made on ity

‘There -are however some important experiences gained from the above

practice. MPSP in its future privatization programme for its landfill
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equipment should also consider clausing in the agreement for an'

immediate replacement of the asquipment if it couldn't be repaired

within a stipulated period of tiﬁe. This move will ensure that swmooth

and continuous opearation is accounted for and that sanitary condition’

is always maintained at the disposal site,

There have not been much problems with the coordination in works - and
cooperation = between the council's vehicles and the'priyate 'équpmeht
operations. This  is an important outcome because it  determines and
reflects on  the ahilities of the Health Départmént in managing  the
disposal operations between thé ﬁwo parties. Coordination in works a;e

derived from well planned operations.
{5) Possible Components of Privatization in Phase I

There are several ways which privatization could be introduced into

Phase I project.

i. Privatizing the construction and development of facilities in

Phase T.
ii, Partical privatization in operations of new disposal site.

a. Privatization of construction and deveiopment of disposal site

facilities.

The Phase 1 project would involve construction of the wajor site

development such as;

- Bite clearing

- Construction of enclosing structure, drainage system and access,

- Construction of environmental protection facilitié,sﬁch as. buffer
zone, leachate colleciion and gas removal facilities. '

- Construction of buildings and its accessories,

Thus, 1t can be seen that the nature of'building. and . construction

works involved is quit large, Owing to the present status of ~MPSP
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whi¢h: *has- - not the capacity in terms of machinaries, équipment and
manpower to. undertake such jobs économically, the constructicn and

development of Phase I is best privatized,

JIn‘addition, privatization of the Phase .l project would encourage moye

private sector involvement and participation in the building of better
SWM - and concurrently fulfill the objectives of privatization as

outlined by EPU.

‘Partial privatization in operation of new disposal site.

~ Overall " privatization in operation of the new disposal site (Phase I

project) is not possible mainly due to the reasons below.

*‘Complicétions aﬁd difficulties in management between the contractor

 and local authogities becausé of the constraints in fhe éxisting
legislation. - |

- There is no single private company who is specialized or has the
ekperiencé in managing and operating a sanitary landfill. This
reason would also apply to the aythorities which currently operate

their -disposal sites.

Thus,upbringing of the private sector towards better understandinq and
participafion should be extended further to this new form of disposal

ahd Should be encouraged. However; it is crucial that the authorities

- know and- have the first hand experience in matters pertaining to this

disposal form prior to any form of privatization it may programme in

fﬁture.

Therefore, contracting cut in the Phase I landfill activities may be

restricted to the following;-

- supply of cover and paving materials (when and if the authorities
_cannot acquire their own source of these materials).
- hiring or contracting out the operation of landfill equipment

during long periodé of mechanical failure of the authority's
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landfill eqguipments,., This is to insure against any interuptions in

the smooth going.of sanitary landfilling activities.

Upbn' gainiﬁg'the necessary exposure and experience . from operations,
the authorities may consider privatizing other forms of works' that. may

be suitable and proper for the private sector,

With the experiéncés gained from Phase i operations, the. local
authorities may now become the advisors or consultants to any - similar.

works carried out by the private sector in Phase II and III.
The assumptions used in the suggestions above are as follows:-

i, By 1991, the Local Authorities would have acquired the - necessary
1andfill equipment, personnel and contingency budget . allocations

approved,

_The .landfill equipment reéhired are bﬁildozers and exCaﬁators.
Personnel required includes management and maintenance pérébnnel
as ~described in ‘the §/R Volume III. The contingenéyf~budget
allocations are necessary in ofder to overcome any short: éomings
of  the authorities in experiencing in this new from of disposal

systemn.
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2.7'*0rgaﬂi2ation'and'Management

'

Z;L]_IAspects to be Examined and Problems Identified

The purpose of the study of the organlzatlon and lnstltutlon is to 1mprove the
_organlzatlonal efficmency. In the case of non—proflt service or;ented
*organlzatlons, overail organlzatlonal efficiency may be evaluated in terms of
the servxce output level relatlve to its quallty, cost and number of personnel
lnvolved in the serv1ce. An . efflc1ent organlzatlon is the one whlch provides

greater -output of h;gher quallty with smaller cost and personnel number.

The improvement of the organlzatlon efficiency requires changes xn various
organlzatlonal and lnstltutlonal aspects. The following table shows
organ;zaglonal and institutional aspects to be examined and some problems

identified.
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Table 2.7.1 Organizational and Institutionai-As@ectSJtO"be
Examined and Some Problems Identified in MPPP & MPSP

ORGANIZATIONAL & INSTITUTIONAL
ASPECTS TO BE EXAMINED

Size of organization

Qualification of personnel
{Rumber of qualified personnel)

'Job_assighheﬂt"

Personnel’ hlerarchlcal
struéture -

Inter-organizational

responsibility assignment
system

Contracting out

Composition of personnel -
(Eg. ratio of. supervisors to

laborers, sgte.)

Work incentive (Promotion,
rewards, punishment, etc.)

Enforécement of laws related
to 8WM

=152 -

"collection,

PROBLEMS IDENTIFIED

There exists large number .of.

personnel relative to service

‘yolume.

Some asPects of SWM need to be
strengthened.

‘Multiple responsibilities of

Public Health Inspectors {PHIs)

Role of some positions

{Eg. Senior averseers) are - not

clear.

Separatioh of SWM functionfffdm
other functions of Health Dept.
deserves serious consideration.

"Contracting out" may be
appropriately discussed from .
cost- effectlveness point of
view.

Prqbléms, if any, may be
identified through the study of
operational efficiency of waste
etc. :

To be studied later.

The enforcement is weak.



2.7.2'probléms_Iqentified'

fhig.sectipﬁféiSdusééé the problems one by one.

(1) 8123-9f‘QrganiZ$tiQn

ﬁoth MPPP andePSP'may have lafge'nuﬁber of persomnel involved in the
:cleansxng serv;ce relative to the waste amount collected. This point is

demonstrated in the follow1ng tablé which compares MPPP and MPSP to Munlclpal
Council of Petallng Jaya (MPPJ) and Tokyo Metropolltan Cleansan Bureau.

.Table 2.7-2 Comparison of Numbers of Peérsonnel Involved
per Ton of Waste Collected in 1987

MPPP MPEP MPPJ Tokyo

a.’ Personnel involved in SWM 1,553 1,000 494  11,737%
' {person)
b. Persomnel involved in Waste 1820 150 T 8,200

_ éollectipn {person)

¢, Estimated amount of waste 360 191 250 14,480
collected-(tqn/day) :

d. . Estimated amount of waste 47 145 200 10,000
- collected by own operation
~ (ton/day)
_Ratio of b to & (bsd). | 3.9 2.4 2 0.8
Ratio of a to d'(a/d) 33.0° 6.9 2.5 1.2
(persons/ton) '

"% The personnel number 11,737 does not include those for street
sweeping and drain cleansing. :

Ohvidusiy,’therratio_of b to d (number of personnel involved in the
cOllecﬁion of a_tqn'of waste) should.he obtained for the comparison
_purpose. : _ _

.The compar;son ‘of the ratios of a to & on the other hand may give an
1nconclu31ve result. Such differences ex1st1ng between the
munlﬁxpalltles,_however, may be suggestlve of relatlve eff1c1ency of the
orqanlzatlons. (Compare 33 0 in MPPP and 6.9 in MPSP to 2.5% in MPPJ
_ and 1 2 in Tokyo)
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Reasons why the.value of.MPPP is high (30.6~§2.5)=includé 1) Qreat,pértion.of
waste collection service -- 96% in summer 1987 and 87% at the end of 1987 —-
has been contracted out, 2) majorxty of MPPP laborers are 1nvolved in street
sweeping and drain cleans;ng. Similar comparison should be made to-check

relative gfficiency_of drain cleahsing and street:sweéping_-..

(2) Qualification of Personnel

In both MPPP and MPSP the following aspects of SWM need.to be strengthened.
- Disposal site planning : ' . _- ' '
- Public relations for strengthening fesidents"cooperation
and promoting recycling useful materials
- Cdst énalysis and control .
~ Personnel training in SWM
- Reséérdh_and developmenﬁ

- Industrial waste management

_The training of ﬁersonnel who will be capable of handiing thé abQGeﬁaspects is
very important. The nature of the above aspects, however, are different from
that of publlc health and medlclne in which PHIs and managers of - Health Dept.
are traxned._ In view of this and increased compllcatlon of SWM as well as.
rising demand for the cleansing serv1ce, the organlzatlon and operatlonal
efficiency will be improved by the separation of SWM_functlon-from,the'

remaining functions of Health Departments. -
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' (3) Multiple Responsibilities of Public Health Inspectors (PHIS)

A PHI,_at present,'is responsible for several dlfﬁerent types of jobs such as
control of food handlers and traders, 11cen31ng, infectious dlsease control
and superv1sxon of clean51ng services, atc, There are almost no - personnel of
-PHI- quallflcatlon level (B rank or dlploma holder) who are speclallzed in SWM.
. This 31tuat10n has’ lead to the relatlvely weak capacity in the SWM planning,

problem solving - and possibly dally operation control,

Although the CIEAnsing services contribute much to the improvement of living
envxronment and publlc hcalth in which PHIS are tralned the daily operation
of the cleansing serv1ces requlres knowmhow and experlence dlfferent from
those related to publlc health matters. It would be advmsable to have some
PHIs or personnel of B-rank who will be spe01allzed in SWM in order to

staengthen the organlzatlon 5 capacity in SWM.
(4 - Eﬁfokcementipf'Lawé Related to SWM-

“The 1aﬁ enforcément together with public education are important means to
enharce the residents' cooperation, which would much contribute to the

reduction of ‘SWM cost,’

The 1aw EnforCement, however, is not strong'in both MPPP énd'MPSP.
Enforcement offlcers issue tickets to persons who viclate . the ¢leaning
hYelaws.- (Eg._Illegal dumping and littering waste on the’ stteets, etc )]
'Hoﬁévef,-;t often happens that the charge-brought on the vielators is either
_repeaied‘or reduced substantially. This situation makes the enforcement
officefs feél-powerless. 'Eﬁentually,jthéylténd to be lenient to violators,
.and'thé deterrént pbwef of the laWS.are made verf weak. An investigation
should’ be made, in the future, as to why the charge are often repealed or

reduced.

A partlcular problem is that the use of spec;fled waste contazners are not
generallzed in some area. ‘The use of such containers should be thoroughly

_enfprced, then,_the collectidp efficiency will be further improved.
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2.8 Legislation and Enforcement
2.8.1 National Policy and Background
(1} Background

Most of the 1ocal.councils in Maléysia spend as much as 20% - 80% of their
total.budget for public cleaning services. Despite this large expenditure,
solid waste manaqemeﬂt in these areas has not: yet reached a satisfactory
stahdard in,bdth the qualitative and quantitaﬁive aspects. Environmeptal
pollution and floods are the main social problems, caused by uncollected

waste, illegally dumped into watercourses.

"As part of the overall strategy to solve these problems and other urban
englneerlng problems, the Local Government formed’ the Technlcal Unlt in .
1980. - Among other dutles, Lhe Techn1031 Unit have the respon51b111ty to
provide overall planning and technical. advisory services to-all local
authorities in Peninsular Malaysxa on matters related to-solld waste
management. In. view of this, the Technical Unit has recéntly initiated the
formulatlon of the Natiomal Solid Waste Management Action Plan which is

popularly c¢alled the ABC (Action Plan for a Beautiful and Clean_Malays;a)q
{2) Outline of National Policy

The Technical Unit of the Local Goverament Division is currently preparing
the national policy in view of the background described'abbve_and, compiled
in November, 1087 in Malaysian Municipal Solid Waste Management Sector .

Profile which'constitutes a part of ABC.

The following B8 national policies to guide local authorities are given in

"the Profile and their systematic implementation is sﬁggeSted.

a. Creation of model institutions with the help of motivated Local

Authorities and external technlcal cooperatlon,

Formulation and iﬁplementation of master plaﬁs

Installation and use of welghbrxdge

Introduction of Solid Waste Management Information System (BWMIS)

- Improved equlpment management system
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- Improved privatization (model cohtradt'and.Supervision)
-.Construction and operation of authentic sanitary landfills.,
Creation of national finahcing {grant or soft loan) system to promote

the formulation of master plans and the installation and use of

strategic but not expensive facilities (ex. weighbridges) coupled with

g.

the diffusion of standardized SWMIS know-hows:

Creation'of a permanent training programme which will diffuse the

experience and know-hows of the model institutions to other Local

Authorities;

Introduction of a set of SWM;Macro_Indicaﬁors'(SWMMI), which will

allow the objeétive of monitoring and evaluation of the performance of
publib'cleansing services. 'SWMMI will make it possible to compare the
perféfmances of an iﬁétitution at different times as well as those of

dgifferent institutions. SWMMI shall be introduced together with SWMIS;

Promotion of multimunicipal approaches for the final disposal in

continuously urbanized metropolitan areas;
Promotion of intersectoral approaches such as:

- New housing estates development with Que conéideration on their
so0lid waste manaQement (coordination with town planning sector)

- Acquisition of future landfill sites in ‘a planped manner
(cbordinatioﬂ with' town planning.sector)

- Devéiopment'of'public awareness about cleanliness (ccordination with
education Sector as well as tourist industry promotion agencies such
as TDé)'”

- Development of standardized locaily manufactured equipments which

- are adaptéd to iocal conditidns (coordination with equipment

_manufacturing sector)

Promotion of formulation and implementation of master plans in all

municipal councils:
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h. Persuasion of Decision-Makers through the use of good quality
auto-slide programme and brochures. Using the opportunities, while

meetings with KPSU/PSU/KT, meetings of JKPPP and NCLG.

As existing laws and regulations should be fully utilized_for'the
implementation of these policies, those with strong relevance to solid waste

management are listed in 4.3.9.
(3) Strategic Program for the Implementation
12 programs afe suggested for the nationwide implementation of ABC.

With the-cooperatibn of EPU, Programe 1 of Master Plan for All
Municipalities is currently in progress by the Technical Unit. . They intend

' to complete Program 1 by 1995,

This present survey is regarded as the first step of Program 1, and expected
to serve as a model plan for those plans to be prepared by municipalities in

subsequent steps.

The'following sector programmes are proposed as the strategic programmes to
1mprove municipal solid waste management in a systematic and cost- effectlve

manner H

Programme 1. Institution building
Programme 2, inter-agency and inter-ministerial coodination
. Programme 3. Masterplans for all Municipal Counciis

Programme 4. Mun1c1pal solid waste management 1mprovement in
' Dlstrlct Coun01l

Programme 5. Product1v1ty 1mprovement in refuse collectlon coupled w1th
the use of welghbrldges

Programme 6, Sanitary landfill for all Mﬁnicipal Councils
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. Programme - 7. Establishment of permanent training system of Solid
Waste Management (SWM) personnel

'Pfcgtamme 8. Strengthening of SWM inforcement and education

‘Prﬁgramme 9. Imprdvemént'bf'éqdipment management

?rogramme 10. Careful aﬁd_successful privatization of SWM services
programme 11, Development of SWMIS and the monitoring of ABC performance

Programme l2. Promotion of applied researches

2.8.2 Laws and Regulations Related to Solid Waste Management
(1) General:

Local’GoQérﬁment Division of Ministry of ﬁcusing and Local Government is a
prinéiba; federal organization that is responsible for strengthening the
local aﬁtﬁOritieé' capacity in the field of sclid waste ﬁanagement. This
respdnsibility'until 1983, had been assumed by Department of Environment,

Ministry of Science, Technology and Eavironment,

The following is a list of acts, by-laws., guidelines and code'related to.

“'solid waste, -

- Ac¢t 171 or Local Government Act, 1976
_ Public Cleansiné and Safety ﬁy—Laws,'IQBO_(MPPP)
'~ 'Anti-Litter By-Laws, 1983 '
- Refuse Coliectidn, Removal & Disposal By-Laws, 1983
. Street, Drainage & Building.Act, 1974
= Unifoim 'Bﬁiia_ing By-Laws 1984
- ”Guiﬁéliﬁe‘bn the-Storage;.Collection, Transport and Disposal of Solid
W&éteﬂin”Malaysia '
Lo Gﬁideline'on the Privatization of Solid Waste Collection Service in
.Malaysia, 1987

- Récqmmended Code of Practice for Disposal of Solid Waste on Land
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Public Cleansing and Safety By-Laws, 1980 has been prepared bny?EPr'while
Recommended Code of Practice for Dispbsal of Solid Waste on Land has been
prepared by Department of Environment, Ministry of Science, Teéhnoiogy and
Environment. The rest have been prepared by Ministry of Housing'aﬁd Local

Goverment (MHLG).

The above listed acts, by-laws, guidelines will be summarized in the.

subsequent sections.

Town and Country Planning Act, 1976, and Earthworks Ey—Law, 1975 and Land
Acquisition Act, 1960 may be indirectly related to solid waste management in
the sense that these acts and by-laws may be used to restrict land use which

might affects waste disposal site selection.

Department of Environment, Ministry of Science, Technology and Environment
are responsible for preparing regulations related to environmental control.

The departments have prepared the foilowing acts and order:-

- Eavironment Quality Act, 1974
—~ Environment Quality Amendment Act, 1985
- Environment Quality (Prescribed Activities) (Environmental Impact

Assessment) Order, 1987
(2) Act 171
It is Act 171 or Local Government Act, 1976 that gives local authorities the
power to carry out solid waste management., Part IX Food, Markéts, '

Sanitation and Nuisances Section 72 stipulates as follows:

A local authority shall have power to do all or any of the following things

namely -
{a) to establish, maintain and carry out such sanitary services for the

removal and destruction of, or otherwise dealing_with,'nightasoil, slops,

rubbish, litter, dead animals and all kinds of refuse and effluent;
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In Malaysia there is no comprehensive federal law for solid waste management
that must be followed by all the local authorities. There are, however, two
py-laws related to solid waste. These by~laws were prepared under Act 171

by'Ministry of Housing and Local Govermnment (MHLG). These two By-laws aret

~ Anti-litter By-Laws, 1983

- .Refusé”CDIIectiOn, Removal & Disposal By-Laws, 1983

It is important to note that it is up to each local authority whether or not
they follow such bY—laws; As of 1984 only 37 local authorities had adopted
those by-laws out of 60 local authorities in Peninsular Malaysia, which are

under the jurisdiction of MHLG,

MPPP has notﬁfollowed those by-laws. Instead, it has its own by-laws
related to waste. - It is called "Public Cleansing & Safety By-law, 1980".

A local authority's power of making and amending its own by-laws is given
undexr Act 171 Part Iv. Section 102. Section 103 of the same Act stipulates
that "Every by-law shéll not have effect until it is confirmed by the State
Authority and published in the Gazette".

Section 36 of Act 171 also gives a local authority the power to enter into
contracts for the discharge of any of its functions. Section 36 reads as

follows:

36(1) A local authority may eﬁter intoe contracts necessary for the discharge
of any of its functions provided that such contracts do not involve any
expenditure“in that year in excess of the sums provided in the approved
annual estimates for the discharge of such functions unless such expenditure
in that year is authorized under Section 56.

(Note: Section 56 prescribes supplementary estimates.)

MHLG-intends to revise Local Goverament Act so that the Act may include some

clauses on privatization of solid waste management.

—161—



(3) Public Cleansing and Safety By-Laws, 1980

Public Cleansing and Safety By-Law, 1980 have been made by MPPP in exercise

of the power conferred by Sections 73 and 102 of Act 171, These by-laws

have repealed the following two by-laws:

~ ‘The Penang {(Municipal) Conservancy and Improvement of the Town

By-Laws, 1955

- The Conservancy By-Laws, 1941

The major points related to solid waste may be summarized as follows:

Ci.

ii.

iv.

vii.

No person shall throw or leave any kinds of waste or materials on

any street or place where public have access.

The owner or occupier of every building shall provide suitable
refuse containers with tight fitting iids of=a-specificati0n5and
typé approved by the Health Officer and which shall be maintained

in good condition by the occupier.

All refuse from the building shall be d99031ted in such refuse

contalners which shall be placed daily for emptylng either at the

gate of the building or at the edge of the five-foot way or in a.

refuse chamber or adjoining the building or at such places as -

directed by the Health Officer.

The Council may require'the owner of any building comprising wore

-than one storey to prdvide gufficient refuse chutes,-refusefhoppers

and chamber of suitable size.

‘No person shall remove anything from refuse containers or carts or

Council Dumping Ground.
No person shall cause drains to be blocked,
Carcass of any animal shall be buried within 4 hours after death or

4 hours after Qaylight if death occurs at night, or arrange for the

Council to dispose of it.
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Any kind of building debris which fall on any public places shall

-be vemoved by the building owner,

Any person who contravenes any of these by-law shall be quilty of

an offence, and liable to a fine not exceeding $1,000 or to a term

of imprisonment not exceeding 6 months, or both such fine and

imprisohmen;.- In the case of a continuing offence, a swn not
exceeding $200 shall be paid for each day during which such offence

is continued after conviction.

The Council may apply any system for waste collection which Council

‘thinks fit,

xi. The fees for removal of domestic refuse, trade refuse, garden

refﬁsé, stable refuse, and night-scil, and fee for depositing

'anyﬁhing in Council Dumping Ground shall be as determined by the

Council from time to time.

(4) Anit-Litter:By_Law. 1983

Major points of Anti-Litter By-Law prepared under Act 171 may be summarized

as follows.

~Any -person must not litter public places or premises to which

public have access.

Any person must not cause drains to be blocked with waste or any

things, -

. President of a local authority can remove waste or any obstacles

from 1littered ﬁlaces or draimns, and require the person who caused

-1i£tering'or drain blocking to pay the amount spent by the local

suthority to remove them.
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(%) Refuse Collection, Removal & Disposal BY«Laws, 1983

The major points of Refuse Collection, Removal & Disposal By-Laws, 1983

prepared under Act 171 may be summarized as. follows:

i.

Juta
™
e

iv.

vi,.

ix.

House occupiers must provide refuse bins with capacity not more

than 3 cubic feet. -The lid must also be provided.

Households must put refuse into plastic bags and fasten before

putting it into refuse bins. .

Anj broken glass, cans and other objects with cutting edges must be
safely.wrapped-ahd put in a separate disposal receptable and be

placed close to refuse bins for collection. -

Refuse bin of a sufficient size must be placed in refuse chamber of

refuse chute in a multi-storey building by a management corporation

of the building or by the building occupier if there is such

corporation.
An occupier must maintain a refuse chute,

President of a local authority can repair inappropriate refuse
chamber, chute and metal door or hopper and recover the amount

spent for the repéir in the manner provided in Act 171.

Any industrial waste or commercial waste must be disposed 6f_by the
respective industry or commercial establishments at one of the’
dumping grounds maintained by the President or in the manner as

directed by the President.

No one must remove anything from, or spill or scatter any of the

contents of, any refuse bin.
No one must burn any waste material at unreasonable times or places

which may cause nuisance or annoyance to any neighbour or the

public,
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%, Any building materials, burning charcoal, highly inflammable or

explosive substance shall not be put into domestic refuse bins, but

shall be disposed of in the manner provided for the . removal of

industrial waste.

. x1. The president may prescribe the amount of fees to be imposed under

these by-laws by notification in the Gazette.

xii. Anyone who contravenes any provision of the by-laws commits an

offence.

{6) Streets. Drainage & Building Act, 1974

' The .Street, Drainage and Building Act, 1974 prescribes the procedures

required for controlling the building development of any area of a local

authority.-

Section 47 of this Act stipulates the prohibition of indiseriminate throwing

of rubbish. Under this Act, MHLG has prepared Uniform Building By-Law, 1984.

(7) Uniform Building By-Law, 1984

These by-laws has been followed by most local authorities. Some sections of -

these by-laws refer to refuse chutes to be provided in a building,

Section

Seétion

Section
- 8sction

‘Section

S 118:

116

120:
~121
1223

Refuse chutes and alternate means for disposal of refuse.

Handling of refuse chute in the case where purpose of use

© of a-buildihg has been changed from residential to

non-residential or vice versa,
Design and construction of refuse chutes.
Requirement for refuse receptacle chambers.

Access to refuse receptacle chambers.

Sectibn:llszis_ffoposed'to be removed by the Standing Review Committee on

Uniform Building By-Laws. The proposal, however, has not been finalized yet.
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(8) Guideline on the Storage, Collection, Transport & Disposal of Solid

Waste (January 1984)

This guideline shows recomméﬁded_practice_and methods to be applied to
storage, collection, transport and disposal of solid waste. This guideline
seems to have been prepared based upon'what haslbeen recommended in USA.
Guidelines have no legél'power. The items covered in the guideline include

the following:

i. Number of communal containers required according to number of
premises _ _
ii. Advantages and disadvantages deriving from different collection
fregquency
iii. Tyﬁe of collection vehicles
iv. Typical transfeér center
v, Explanation of various disposal systems (Area method, trench method
and depression method)
vi, Explanation of covering soil, facilities and manpower necessary for
sanitary landfiil |
vii. Number of enforcement officer according to population of city (1 to

12,000 citizens)

(9) Guideline on the Privatization of Sclid Waste Collection Service in

Malaysia (1987)

This guideline has been. prepared by'Technical'Unit of MHLG in collaboration
with Dr. K. Sakurai. The guideline has bgen prepared after studying both
the local and foreign experience on privatization. Its inténtibﬁ is to
improve the effectiveness and efficiency of refuse collecﬁion through
“"Contracting out" an appropriate portion of collection service'to_private
sector with proper supervision system. The guideline says that it is
advisable for the local authority to remain performing collection service to
at least 1/3 of the total service area in order to avoid monopeolistic
situation where the collection service might be disrupted due to ?pésible
strikes or bankruptcy of contractors. The guideline has the following

contents:
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i. Introduction

[
"

- Objective and Conceptual Framework of Privatization

e
[
[ TS

Legal Basis for the Privatization of Solid Waste Collection services
V. Advantages and disadvantages of Privatization
v. Keys for Successful Privatization
vi. Bidding.Proces3-
vii. Bidding Documents
‘viii. Supervision of Contracted Out Collection Service

ix. Remaining Responsibility of Local Authorities
(10) Recommended Code of Practice for the Disposal of Solid Waste

This code has been prepared by Department of Environment, Ministry of

Science, Technolothand Environment. This code consists of Part I and II,

Part I “Recommended Code of Practice for the Selection of Waste Disposal
Sitg“ is concerned with the selection and designation of environmentally
acceptable sites, the preparation of a working plan, and site assessment and

licensing, where necessary.

Part II "Recommended Code of Practice for Landfill Development and
Management“ is concerned with the engineering design, development and
operational. practices at the site, and its preparation for completion and

ultimate land utilization.
Like a guideline, -a code does not have any legal power,

(11) Environment Quality {(Prescribed Activities) (Envirommental Impact

‘Assessment): Order, 1987

This new order covers such aspects as water pollution., air pollution, noise
and control of development of environmentally seasitive areas and
preservation of such areas as forest reserve, mangrove, hill land, stream

reserves and coastal areas.
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This order prescribes 19 categories of activity for which EIA (Environmental
impact assessmant) is compulsory: agricuiture,'airports, drainagé and
irrigation, land reclamation, - flsherles, forestry, housan, industry,”
1nfra3t1ucture, ports, mining, petroleum , power generatlon and .
transmission, quarr;es, railways, transportatlon, resort and recreat10na1

development, waste treatment and dasposal and water supply.-
Environmégt Qualit? Order, 1987 will come into force on.lst Apri;.lgsa.-
2.8.3 Epvironmen‘tal Quality Act and Régulaﬁions

(1) Haticnal Policy

In Chapter IX on "the Environment",of the Fifth Malaysia Plan 1986 - 1990
(FMP), env1ronmental policy objectlves spelt out in Chapter IX on
"Development. and the Enviroament" of the thrd Malaysia Plan 19?6 »-1930

{TMP) are reiterated as follows:-
i. Enforcement

The need to maintain a clean and healthy env1ronment requzres
effectlve and regular enforcement of all ex;stlng env;ronment—-
related laws, regulatioans and rules. Every regulatory aqency w111
have to develop a comprehen51ve system of wonltorxng and. assessment
of both specific and geqeral compllance wlth source and ambient
standards..... In order to briné-about an'impfovement iﬁ ﬁhé
overall condltlons of the env;ronment as well as ‘to induce unlform
appllcatlons of varlous laws and regulatlons, the relevant
authorities at the federal and state levels will ensure that 301nt

enforcement programmes be carried out,, ...

| [§) 8 —



ii, " Environmental awareness

.ACEive public support is required to complement-the efforts of the

xgovernment ‘in keeping the env1ronment clean and pleasant as well as

promotlnq and preserv;nq the unique and diverse national and
natural_her;tage.. The: public will need to be made more aware of
the immediate and long-term environmental consequences of their

action in carrying out -their own daily activities, through the

popular massmedia and public campaigns,

‘Environmental planning in development

The basic need to provide the general population with c¢lean air and

water and a healthy envirconment cannot be'overemphasized} It is

'1mportant, therefore, to malntaln the qual;ty of the env1ronment

relatlve ‘to the needs of the grow1ng populatlon of the country,
partlcularly w1th regard to the productive capacity and sustenance.

of renewable resources. The impact of the growing populatlon and

_human act1v1t1es relating to mineral exploratlon, deforestation,

agriculture, urbanlzatlon, tourism and the devéloment of other

resources on the environment Wlll he measured, where possible and

'accounted for..... The maintenance of sound envirvonmental
:condltxons will therefore, ‘be balanced against the goals for

soc1o—econom1c development and the need to bring the benefits of

development to a wide spectrum of the: population.

Environmental programmes

Underlying the importance of striking a balance between development

and the environment is the need to place more emphasis on

' prevention through conservation rather than on curative measures.

Elements of this strategy will include the enforcement of law and

regulations, the conduct of regular environment impact assessment

}*studies:priof té the implementation of relevant project, and public

awareness and education through special television programmes.,



Further developments of ambient air, water and land guality
ariteria and standard will be undertaken. Co-operation angd

co- ordlnatlon among the ASEAN Governments will be further
strengthened sxnce environnmental matters transcend national
boundaries. . Greater co-operation and increased coordlnatlon among
relevant federal and state aunthorities and agen01es w111 he

fostered through the establishment of appropriate state execut;ve

. committees on eanviroament,

Project implementation

In order to incorporate an envircnmental dimension in project
planning and xmplementatxon, it is necessary that the 1mp11cat10ns
of the proposed projects be qtudled and the costs of the requlred
env1ronmental mltlgatlon measures determlned. This will Dbe

implemented malnly through the conduct of EIA.

(2) Environmental Quality {Amendment) Act 1985

With the amendment of the Envzronmental Quality Act 1974 a new

section-section 34A has been introduced which requlres any person 1ntendlng

to carry out any prescribed activity to submit a report on the impact on the

environment to the Director General, Department of'Environmeﬁt for

approval.

The amendment was gazetted on 9th January-l?éﬁ. Section 34A of

the Environmental Quality (Amendmeht) Act 1985 reads as follows:-

i.

The Minister, after consultation with the Council, may by order
prescribe any activity which have significant envirommental impact

as prescribed activity.

Any person intending to carry out any of the prescribed activities
shall, before any appfoval for the carrying out of such activity is
granted by the relevant approving authbrity, submit:a repﬁft tp.the
Director General. The report shall be in accordance #ith the

guidelines prescribed by the Director General and shall contain. an
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assessment of the impact such activity will have or is likely to

have ‘on the environment and the proposed measures that shall be

'undettaken ﬁo preveht, reduce or control the adverse impact on the

environment.

If the Director General on examining the report and after making
§uch-ihquiries as he considers necessary, is of the opinion that
thé report satisfies the requirements of subsection {2) an& that
the measures to be undertaken to prevent, reduce or'cohtrdl the
adversa impact_onlthé enﬁironﬁenh are adequéte, he shall approve
the report, with or without conditions attached thereto, and shall
inform the person intehdigg to carry out the prescribe activity and

the relevant approving authorities accordingly.

If the Director General, on examining the report and after making

such inquiries as he considers necessary, is of the opinion that

the report does not satisfy the requirements of subsection (2) or

that the measures to be undertaken to prévent, reduce or control

the adverse impact on the environment are inadequate, he shail not
approve the report and shall give his reasons therefore and shall
inform the person intending to carry out the prescribed activity

and the relevant approving authorities accordingly:

Provided that where such report is not approved it shall not
preclude such person from revising and resubmitting the revised

report to the Director General for the approval.

‘v. The Director General may if he considers it necessary require more

than one report to be submitted to him for his approval.

Any person intending to carry out a prescribéd activity shall not

- carry. out such activity until the report required under this

section to be submitted tc the Director General has been submitted

and approved.
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vii. If the'Direétor General approves the report, the person Carfying
~out. the prescribed.activitj, in the course of-carryin@ put such
activity; shall provide sufficient proof that the cpnditibns
attached to the report (if any) are being_complied with and that-
the proposed measures to be, taken to prevent, reduce or, control the
adverse impact on the environment are being incorporated 1nto the

design, construction and operatlon of the prescribed. activity.

viii. Any person who contravenes this section shall he qullty of an
offence and shall be liable-to a fine not exceeding ten thcusand
.ringgit or to imprisonment for a period not exceeding.two yvears or
both and a further fine of one thousand ringgit for every day that
the offerice is continued after a notice by the Director General
requiring him to comply. with the Act specified therein has been

served upon him,

In exercise of the powers conferred by the above Act, the order,
cited as the Eavironmental Quality (Prescribe&-Activities)_'
(Environmental.ImpactuASSessment) Order 1987, game'into foce on
the lst April. 1988. The nineteen activities specified in the |
Schedule are prescribed and the constructions in relation éo
Municipal Solid Waste are listed below, to be the prescribed

activities,
(i) Comnstruction of incineration plant,
(ii} Construction of composting plent.
(iii) Comstruction of recovery/recycllng plant.
{iv) Construction of municipal solid waste land€ill’ facxllty.

(3) Environmental Quality (Sewage and Industrial Effluents) Regulatiohs 197¢

Regulations 6 prescribes the discharge of effluent into inland waters as

follows:
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Regulation 8: No person shall erect, construct, install, resiteé or alter any

incinerator without prior written approval from the Director-General.

Regulation 9: Every application for written approval to erect, construct,

install, resite or alter any incinerator shall be accompanied by:-

a. site plans approved scale indicating clearly the location of the

proposed incinerator and buildings within 1000 metres of the proposed

incinerator;

b. pfoposed'cbhstruction drawings of the incinerator, method of charging
' and control equipment and calculations and design parameters prepared

By a qualified engineer; and

‘¢. type and quantity of waste to be disposed of in the incinerator,and if
so directed by the Director-Genmeral, a combustion report on the waste

sample certified by a gqualified chemist.

Regulation 10; Where in the opinion of the Director-General an incinerator
is inadequate in design or construction, or is in efficient in operation or
inadequately maintained, he may by notice in writing served upon the

occupier require him to -

a. repair, alter or replace the incinerator:

b, terminate or suspend the use of the incinerator for any period
prescfibed; or _

é.'dispose of thé waste in such a manner prescribed, and the occupier

“shall comply with every such requirement.

Regulation 11: Unless covered by a written approval issued by the
Driector-General under regulation 12, no person shall cause, allow or permit -

open burning of any combustible material or refuse.....
I#.regulation 14 and 18, colour of smoke emission permissible is prescribed

éﬁd:it is an 6b1igation;for any industry to install systems te control smoke

.denéity from'chimney without leaving the control room,
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Regulations 63 No persQn'shall discharge or cause or permit the discharge aof

any of the following substances into any inland waters:

i, any inflammable solvent;
ii. any tar or other liquids immiscible with water;
iii. refuse, garbage, sawdust, timber, human or animal waste or solid

matters.

In Regulations 8, inland waters are divided into two areas, i.e. Standard-A
catchment areas and Standard-B. catchment areas., Standard-a areés'ére_set
for protection of water SUpply intakes for the purpose.of humén consumption
including drinking, There £low Muda River and Tengah River adjacent to the .
proposed sites of this projeét in Seberang. Perai, but_parté of the rivers
are located downstfeam of the water supply intakes. Therefore, Standard-B

is applicable. Standard-B follows that:
Parameter Limits of Effluent of Standard B

PARAMETER o UNIT STANDARD B

(i) - - Temperature I 40
(ii) © pH Value - 5.5 ~ 9.0
(i;i) BOD at 20 C Creeaae mg/1 50
(iv) coo creesees mg/1 100
(v} Suspended Solids Ceeveien mg/l - 100
{(vi) _ Mercury _ rrssreae mg/l : 0.05.
(vii) Cadmium  iedieess mg/l 0,02
(viii) Chromium, Hexavalent ....e..s4 mg/l : 0.05
{(ix) Arsenic sesesans mg/l 0.10
(=) Cyanide mg/1. . - 0.,10 - -
{xi) Lead st mg?l : .0.5-
(xil) Chromium, Trivalent ........ - mg/l 1.0
(xiii) Copper - 72 DI BY
(xiv) = Manganese _ cviveess mg/l | 1.0
(xv) Nickel veveeees  mg/l . 1.0
{xvi} Tin seeverre Mg/l 1.0°
(xvii) Zinc R T2 1.0
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Parameter Limits of Effluent of Sfandard B

PARAMETER UNIT  STANDARD B
(xviii)l .Qoron cesenons mg/l 4.0
(xix) Iron (Fe) ceienee.  mg/i 5.0
(xx) = Phenol . mg/ 1 1.0
{xxi) Free Chlorine PN ‘mg/l 2.0
(xxii) Sulphide E ces et mg/l 0.50
. {xxiii) - 0il and Grease cesasens mgsl 10.6

In édditidn} where two or more of the metals specified as parémeters {xii)
to (xvi) afeupresent in the effluent, the éoncentratidn of these metals
.shall not be grea;ef'than 3.0 mgsl ;n_tbtal, énd 1,0 mg/l in total for
soluble qums, and whén both'phenol and free chlorine are present in the
s&mé;effiuént,'the concentxation df-phenbl individually, shall not be
gréater than 0.2 mgs/1 and the concentration of free chlorine individually,

shall not be greater than 1 mg/1.
Reguiatibn 10 prescribes the discharge of solid waste onto land as:-

Regulations 10: No person shall discharge or cause or permit the discharge
of any solid waste or sludgé'tﬁat is generated from any production or
manufacturing ?rbqesses or from any effluent treatment plant in or on any
Sdil or surface of'ény land without the prior written.permission of the

Director-General.
{4} Environmental Quality (Clean Air) Regulations 1978

These Regulations shall apply to eﬁery chimney'in accordance with Regqulation

3. In Regulation 7, 8, 9,'10, 1i prescriptions on incinerators are stated.

Regulation 7+ N6 owner or occupier of industrial or trade premises shall
burn. or céusé to be:burnt combustible materials, refuse and produce or waste
except in an incinerator of such type and design approved by the

Diréctor-General.
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Reqgulation 14: The occupier of any industrial or trade premises shall not
cause, suffer, allow or permit smoke emissions of any colour from any new
facility except fuel burning equipment utilising solid fuel and including
but not limited to any chimney which appears to the Dipector;General or any

authorised officer -

a. to be darker than that designated as shade No., 1 on the Rinélemann
Chart; or

b. when observed or recorded with such instrument or device as the
Director-General may approve to be darker tham shade No. 1 on the
Ringlemann Chart; or '

c. to be of sudéh opacity as to cause obscuration to a degree eguivalent

to smoke darker than shade No. 1 on the Ringlemann Chart.

In accordance with Regulation 25, the total mass of any smoke, soot, dust,
ash (including flyash) cinders, cement, lime, alumina, grit or before
admixture with air, smoke, or other gases. Other solid particles of any
kind shall not exceed 0.4 g/Nm3 before admixture with air, smoke, or other

gases.

In Regulation 26, emission of Mercury, Cadmium, etc. is limited to the

gquantities stated below before admixture with air, smoke, or. other gases.

Hyg: 0.01’_g/Nm3
Cd: 0.015 g/Nm3
Pb: ©0.025 g/Nm3
8bs:  0.025 g/Nm3
As: 0.025 g/Nm3
Zn: 0.1 g/Hm3
3

Cu: 0.1 q/Nm.

And whenever the emission consists of two or more of the'abové substances.,
the total mass of the first five shall not exceed 0.04 q/Nm3 or the sum of
individual allowable limits. '

Regulation 27 prescribes that HCl shall not exceed the limit, 0.4 g/Nm3

before admixture with air, smoke, or other gases.
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Regulation 32 prescribes to use the best practicable means to prevent the

emission of noxious substances,

Regulation 32: An occupier of any industrial or trade premises shall use the
best practicable means to prévent the emission of noxious or offensive
substances and to render harmless and inoffensive substances necessarily

discharged.

(3) Environmental Quality (Contreol of Lead Concentration in Motor Gasoline)

Régulatibhs 1985

It is présdribed £hat ﬁo'pérson shall be in posSession,'offér or exhibit for
sale, sell, deliver for use or exchange for use any motor gasoline which
conféins léad bf lead compounds expressed as lead in excess of 0.40 g/l on
and aftef the 1st January 1986. On and after the 1st Januéry 1990, it will
be redubéd.further to 0.15 g/1.
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2.9 Privatization

(1) Factors Affecting the Degree of the Contracting-Out

The future organization echeme much depends on the policy with respect to

‘the contractingmout of the cleaneing services.

The promotion of privatization of'the government. industry and'services is
a basic policy resorted to by the Malaysian government. The Malaysian
government effectively promotes this policy by controlling new :
reciuitment of the government employees, and contracting—out servtcee to.
public sectore. The rationale behind the policy ie to increase the
productivity and national output by transferring production base from
1ees efficient sector (government sector) to more efficient sector
(private sector), The policy will defeat ite objective if the private

-sector 1s lesg efficient than the government sector.

In view of the relatively ‘higher economic efficiency (cost effectiveness)
of the private sector In cleansing services than the council s service,
it is rationale that both MPPP and MPSP have contracted out the cleaneing
service, If we only pursue the short term maximization of economic
efficiency, 1OOA of the cleansing service may be contracted out. In the
long term, however, Lhere may be a danger that the cleansing service may
be dlgrupted due to the faillure of the contractore._ From the view point
of securing the continuous gervices over the long period it ie rational
in general, for the councils to keep 4 certain portion of the service in
their hand. Then, a quastion to be aeked is how much the service ehould
be contracted out, There may be no single percentage which 1is
appropriate to all the councils. Degree of the contracting—out differst

from one local authority to another, it also differs by type of service.



'InISQme Japanese local authorities, the ecollection and.hénlage service is
100%-contréct9d out, whille such'éervice is'not_contracéed at all in
Kuanhah'and Pétaling Jaya. Petaling 3aya contfacts out- 90% of the street
and drain_c1eans1ng as well as road side grass cutting. The percentage
(degree) of the contracting-out deﬁends on the factors which include the
following:~

1) Magnitﬁde_of the difference in the cost-effectiveness between
the contractors and the council. (Larger difference will make it.

feasible to contract out more of the service.)

2) Avai1abi1ity of reliable contractors. (The greater availability
~ of reliable contractors will make it feasible to contract out more

-of:thé service.):

3):In-the shoitér term, degree of current utillzation of council's
_resources (mén;pqwer and e@uipmeht). (It is net rational to
increase the cbntracting—out'when the council's resources are
under utilized. Fuller utilization'of the council's resources
should be promofed before inéreasing the cﬁntractingfout if the
council is unable to adjusf (reduce) the man-power immediately,

which ig-always the case with the government sectors.)

4) Types of services. (It is more common for local authorities to

contract out collection and haulage than disposal service.)
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The following table shows the current ‘degree of the contracting—aut

by MPPP and MPSP.

Table 2,9-1 Current Degree of Contractiﬁg—Out by
MPPP and MPSP in 1988 '

TYPE_OF SERVICES ' MPPP MPSP
— Collection & haulage : 88% ' . 24%
(94% 1in 1987) '

— Street & drain cleansing — ' 0% 24% i
Note: 1) The éOnEraétingeout pgrcéntage of coliection/haulage'
' service is measured'in'térms of waste amount-coileéted.
2) MPSP's street/dréin clgéﬁsing cohtracting;out percentage
(24%) is estimated in view of the fact that contractors
‘employed by MPSP are responsible not. only for
colilection/haulage but alse for street/drain,cleansing 1n

thelr respective contract area.
(2) Future Contracting—Qut Policy fot MPPE

According to the counterpart from MPTP, MPPP‘inﬁends to maintain ﬁhe same
policy in the near future as the present one with reépéct to the'degree
of the contracting;out of both collection/haulageé and stréet/drain _
cleansing. = (Around 90% for'collection/haulage,'aﬁd_0% for street/drain

cleansing).
a. Collection/haulage Service

Though 90% seems to be high iﬁ Malaysia, to maintain this'befcéntagéyin
the future seems to be alright in view'of'the'ﬂ?PPfs past_éxperienée in
controlling the contractors. As mentioned éarlier, there are some
Japanese local authoritieé which contract out 100% of éhe

collection/haulage service éuccessfully.
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'b. Street/Drain Cleansing Service

MPPP'currehtly spends'money for street/drain cleanging a3 much as
collection/haulage expenditure. 'Expénditure for street/drain cleansing
'shéres about  14% of the MPPP'S total annual expenditure In terms of
'personnel size, street/drain c¢leansing shares about a quarter of the
council’s manpower. In view of this fact, 1t is recommended that MPPP
will at- least. try contractingfout‘partially; 10% for example in the near
future, because there ig great pfospect-for MPPP that street/drain.
cleansing expeﬁditure may be much reduced by contracting out the service

in view of the following situation:

1) MPPP, in. 1987, contracted out 99% of the grass cutting for parks and

'gardens, and 26% of foadside grass cutting service in terms of area.

- It has been . found that'the direct unit cost spent for the council's
own grass cutting service is at least twice as much as what MPPP has
péid to the;grass cutting contractdrs. The council's own cost would

u:be'even higher :if indirecp costs such as overhead and office building
fdebreéiation)-etc. are included. The contractors' service; however,
was found unsétiéfactory. The poor contractors' service is partly a
4resu1t of the 1owest tender selection principle resorted to by MPPP.
aWith a more careful selection of contractors and better supervis1on
of the contractors, MPPP would be able to enjoy, better service at low
costs, As a matter of fact, JKR in Penang Island successfully

contracts out 100% of grass cutting service to contractors.

2) Aécording to MPPJ, its Urban Service Department contracts out 90% of
Street/drain cleansing and road side grass cutting service, and have

found the contractors’ services satisfactory

3) Because the street/drain cleansing service does not require large
capital 1nvestment, there may be a good chance even for small
contractors to participate in the service. It 1s expected that such
.cohtrattdfs wouid aquire some experience in sold waste management
through the execution of the contract service, Such experience would
.be useful to contractors that wish to undertake collection/haulage

‘service in the future.
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In order words, the contracting-out of street/drain cleansing:to
small contractors can be viewed as the provision of SWM training

opportunity.

In view of the above situation, it seems to be very much’ worthwhile for.
MPPP to try contracting out st1eet/dra1n cleansing. service partlally, 1OA
for examplé as suggested earlier. The expansion or contrac;ion of the

contracting-out should then be determined after reviewing the performance

of the contractors.

It is recomménded that the contracting4out, if found feaéible, should be
expanded 1n the future as a result of i) natural retirement of the
cleansing laborers, and 2) an increase in service volume. Judging from
the age structure of MPPP's cleansing 1ab0rers; it is estimated that 735
cleansing laborers Wili retire'by the year 2005 which corresponds'SS% of
1 387, the existing cleansing laborers {cleansing laborers mean the
laborers engaged in either street/drain cleansing or
collection/haulage). The remaining cleansing 1aborers will be 652 (138?
—~ 735) if there is no recruitment of new laborers, and if no laborers

leave before reaching 55, the retirement age.

It is estimated on the othér hand that a total of 1,589 laborers (789 for
collection/haulage and 800 for street/drain cleansing) will be needed in
2005 1f MPPP provides 100% of the cléanéing service by ﬁsing its own
manpower, and also if the planned improvement is-succeésfﬁllj achjeved
uﬁdef Alternative 1. The figure 1,589 has been calculated by the

collection planner in the JICA Team based upon Some assumptions.
Asguming that MPPP will maintain the contracting-out of -

collection/haulage service at 90%, MPPP will have to contract out

28% of street/drain service by 2005 as shown in the table 2.9-2
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Table 2.9-2 Expected Ratio of the Contracting-Out of Street/Drain

Cleansing in 2005

NUMBER OF
LABORERS
1. Existing laborers. 1,387
2. Laborers retiring by 2005 735
3, Laborers still working in 2005 652
4. Laborers required by 2005 in the
case of no -contracting—out
4.1 for collection/haulage 789%
4.2 for street/drain cleansing 800%
Total : . 1,589%

- 5.1 The councilfs‘laborers regquired for

10% of collection/haulage service 79
- 5.2 Remaining‘laborérs to Le
deployed for street/drain

cleansing ' 573

6. Ratio of contracting out of

6.1 Collectibn/haulaga service 10%

6.2 Street/drain cleansing 28%

Note: 1) Number of cleansing laborers shown in the above table do not

include that of Mandors.

REMARKS

See table below

1,387 - 735 = 652

789 x 10%

652 - 79 = 573

(10% is pre-
determined.)

(800 - 573)/800 =

2) Figures with asterisk have been estimated by the collection

planner of JICA team.

28%

* The ﬁumbef of laborers retifing by 2005 has been estimated as shown below

baséd ﬁpoh the existing age structure of the cleansing laborers of MPPP,
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Table 2,9-3 Estimated Number of MPPP's Laborers Retiring in the Future

TOTAL NUMBER OF _ NUMBER OF LABORERS

LABORERS RETIRING REMAINING
in 1988 - 1,387 (Numbér'of existing
. ' . _ 1abdrer§)
By 1993 117 (8.4%) 1,270 (91.6%)
By 1998 311 (22.4%) 1,076 (77.6%)
By 2603 530 (38.2%) 857 (61.8%)
By 2005 735 (53.0%) 652 (47%)

~As a conclusion, the following contractingunut poelicy is recommended for

MPPP:

1) For Collection/Haulage Service

Maintaln the contracting-out ratio of 90%.

2) For Street/Drain Cleansing

1
i)

S1ii)

iv)

Contract-out 10% in the near future,
Decide on the degree of expansion or contraction upon the review
of the performance of contrctors.

In the selection procedure of contractors, place emphasis.bn the

‘tenderers' capability and experience instead of resorting to the

lowest tender selectlon principle.

Speed of the expansion of the contracting—-out sheuld depend on
the rate of natural retirement., The contracting-out ratio wiil
be 28% in terms of area in 2005 providgd.that 1) the manpower

size is reduced only as a result of natural retirement, 2) neo

"lahorers leave before the retitement age and 3).no new cleansing

laborers are recruited until 200%, and 4) cleansing service

demand and efficlency increase as estimated.

Successful expangsion of the contracting -out will generate a. great deal
of saving for MPPP,
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(3) Future Contracting~Out Pblicy for MPSP

MPSP, currently, contracts out 24% of the collection/haulage service in
terms of waste amount. The contracting-out ratio of the street/drain
cleansing is estimated also.at 24% 1in view of the fact that all the waste

collection contractors employed-by MPSP provide street/drain services as

well ‘as in thelr respective contract area.

The'currept.COntractors' services are not satisfactory according te the

MP3¥'s Health Department. Reasons for this may be partly attribhted to .
very low contract prices (less.than-$40 per ton of waste collected), and
partly to the council's insufficient superﬁision of the contractors. As
discussed eafliér, contractors“experience and capability should be more

carefully studied during the selection procedure,

There is'a great prospect for MPSP that the cleansing cost will be much
reduced by expanding the contracting«out of the cleansing services in
view of the large différence in the cleansing costs between the
'éontfactdrs and'the council.  In 1987, the council spenﬁ $3.9 million for
the COUnCil 8 - own collection and haulage of 47,300 tons of waste, that
lead to the unit cost of $82 per ton which is more ?00/ of the

contractor's unit price.

According to MPSP's Health Department the department intends to expand
the contractingﬂout up te 50% in the future, which is twice as large as
the present level, This seems to be a reasonable target. It should be
emphasized that the target can and_should be flexible depending on the
contractors' performance and other factors. After achieving the target
(50/), it might be feasible for MPSP to increase further the
contracting~out to a level of 70%Z - 80%.
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As discussed eaxlier, the contracting out should he increased ag 'a:result
of natural retirement and an increase in service volume.~ It is estimated
that it would”take about 10 years for MPSP to reach to the target
contracting—out ratio of 50% provided tht 1) number of-iabofqrs'are
decreasing only as a resuit of natural'retirémeﬁt, 2) the-reduiréd
service volume is'increasing 4in the future as'estimatéd 3) MPSP's own
service efficlency is increasing as planned, and 4) the age structure of
MPSP's cleansing laborers is same as that of MPPP. (This information has
not been made available'yet from HPS?). With all these condltions, the

contracting—out ratio will be 69% in 2005 as shown in the table below.
Table 2.9-4 MPSP's EXPECTED RATIO OF CONTRAGTING-OUT IN THE FUTURE

TOTAL NUMBER NUMBER OF _ ' EXPECTED RATIO

OF LABORERS LABORER 'TOTAL LABORERS OF CONTRAGTING
RETIRING REMAINING REQUIRED ~ . =OUT
In 1988 . ' 839 (Existing  1,036% - 24%
' laborers) |
By 1995 114 (13.6%) 725 (86.4%) 1,191% . 39%
By 1998 188 (22.4%) 651 (77.6%) - 1,256% - as%
By 2005 394 (53.0%) 445 (47.0%)  1,449% o 69%

Notes: 1, Figures with asterisk are total laborers required for‘execﬁtiﬁg
100% of the estlmated service volume on the condition that MPSP

‘wonld achieve fully the planned 1mprovement
.2. Of 1,449 laborers needed for executing 100% of the services in.
2005,.collect10n/haulage needs 699 1abdrers, while street/drain

cleansing service needs the remaining 750 laborers.

As a conclusion, the following contracting-out policy is_retommeﬁdéd for
MPSP: - '

i) Increase gradually the contracting—out'ratio for both

collection/haulage and street/drain cleansing.
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11) Target ratio of 50% 1s quite reasonable.
(It would take about 10 years to achieve this target on the
conditions mentioned above.)

111) Target rétio,.hhwever, shbuld be flexible in the long term.
It may be feagible to increase even to 70% — 80% level if

performaﬁce of the contractors praove to be'distinCtly better

relative to the counéil's_performance.

-iv) in the selection of contrac;ors, tenderers' capability and

experience should be more carefully studied,
v)' Strengthen the monitorilng:and sﬁpervision system.

{Creation of contract-monitoring section within the USD is

recommended for this purpose.)

~ 187 —



2,10 Finance Cleansing Service Costs Estimation Method

Progress Report (II), Sectiom 2.7 Tables 2.7-1 and 2.7-2 show estimated costs
of cleansing services, This chapter explains the method and base data applied

to the cost estimation.

The estimation of the cost of each service of SOIiQ waste management is
possible only by making some assumptions because the separate accounting

system has not introduced in local authorities in Malaysia.

1. MPPP

According to MPPP's annual budget, the expenditures for solid waste management

is classified as follows:
' (unit: $1,000)

1986 (Actual) lﬂﬂ7tBudgeted) 1988£Budgetéd)

a. Scavenging street cleansing ' 9,841 9,878 10,824

)

b. Scavenging - domestic and trade

refuse removal 9,401 ©.8,9006 10,344

¢. Refuse - administration &

disposal general ' : 13 14 14
d. Refuse - running cost of o

disposal destructors 105 151 178
e. Refuse - running cost of ;

disposal dumping ground 3556 - 444 o - 572

Total 19,715 19,393 21,932

Source: Belanjaan tahum 1988 of MPP

Note: It is assumed that "Street sweeping” include drain dleansing, grass
cutting and beach ecleansing as well.

(1) MPPP's budget list shows detailed expenditure items, which are summarized

in Table 4.3.11-3 in Progress Report (I).
(2) The expenditures of personnel and contract services shown in Pfogress

Report (1) were revised as shown below by Health Dept. The revised figures

“are incorporated in Table 2,
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{unit: $1,000)

Planning & . Street Domestic
administrabtion cleansing collection
personnel expenditure 196 8,234 1,165
Cost of contracts | 38 6,768

(3) The expenditures of transport center are summarized as follows:

{unit: $1,000)

1986(Actual) 1987(Budgeted) 1988(Budgeted)

a. Emolument : ' 921 999 1,031

b, Récu:ring expenditure _ . o :
power/diesel/fuel : 230 300 250
tyres S 50 130 65
others 8 16 14

c. Maintenance of vehicles 359 . a3s 370

d. Contributions for renewals
& reserves - C 500 600 600

Total running cost of vehicles 2,178 2,480 2,330

The transport charges are rechargeable expenditure, therefore they can be

subdivided into the following items:

(unit: $1,000)

. Street Refuse Refuse
cleansing removal  disposal
Transport charge 270 600 110
'~ Maintenance of vehicies - 172 - 382 70
including personnel expenditure
(corresponds to Items a. & c. above)
- Fuels & others : 33 73 i3

(corresponds to Item. b. above)
- Depreciation of vehicles _ 65 145 27
" {corresponds to Item d., above)
(#)_The cost of each éervice of "street cleansing” which includé drain
cleansiﬁg,.grass cuttihg and beach cleansing were calculated in proportion to
the number of employees'and/or vehicles involved in each service as shown in

Table 1.

{5) The cost of,street cleansing, etc. executed by other departments and

-Penang State government were calculated based upon the number of employees,
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(6) The calculation result is shown in Table 2.
{7) Table 2. is modified as Table_B.'according to the new information about
the grass cutting expenditures of other dept. of MPPP and Penang State

government. (Table 2 is exactly same as Table 2.7-1 of Progress Report 1.)

Table 1. Base Data to Calculate the Cost by Services

Number of personnel

Penang Igland ] Seberang Perail
Local Authority '
Health dept. (2204) _ (1168)
Cleansing {1608) _ (1009)
Administration 47 ' ©o23
Refuse collection : 109% 445%
- driver {-) - (38)
Street sweeping 601% _ Co 222%
Drain sweeping T4B% : . 278%
Grass cutting 30% . I 1
Beach cleansing 3% ' 20%
Refuse disposal’ ' - 9
Anti-mosguito {drain cleansing) 126 . _ -
Engineering dept.
Refuse disposal 5 s
Work shop (maintenance) 22 42
Transport center
driver ' 23
Secretary dept. (grass cutting) 168 117
Road sect. (grass cutting) 47 -
State
JKR (Grass cutting) 5 110
Drainage & irrigation dept., . 21 21
(drain cleansing) - .
Total of employees 2025 L 1299

Number of vehicles

Peﬁang Island *.  Seberang Pgrai
Administration. . : 1L
Refuse collection 28 61
Streetsweeping ' 2 o -
Refuse disposal . o 2 o 1
Total of vehicles 32 63
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Note to Table 1l: Method -and Assumptions Used for the Estlmatlon of the
‘Personnel Numbers with Asterisks.

{1) Penang Island _

Tﬁe numbers of personnel involved in respective services (refuse collection,
street:sweeping; drain sweeping, grass cutting and beach cleansing) with
asterisks are not'directly available. Those numbers have been estimated by
using the data ob;ained through the interviews with 5 overseers who supervise
257 lahorers altogether. The data obtained are shown in the column (A) of the

following table:

NUMBER OF ESTIMATED ADJUSTED

LABORERS NUMBER OF REVISED NUMBER OF

| {SAMPLE DATA)}  PERSONNEL PROPORTION PERSONNEL

' L 1,561%(B) _ 1,561X(D)

TYPE_OF SERVICE (ay (B = (C) 6 2 (E

1. Refuse colledtion 12 4.7% 73 _ 7% 109
2. Street weeping 64 24.9% 389 © 38% 601
3. Drain cleansing 80 31.1% 486 48% _ 748

4, Grass cutting 3 0 1.2% 19 2% 30 .
5, Beach cleansing 8 3.1% 48 54 73
Sub-total 167 65.0% 1,015 100% 1.561
6. Mixed work - 90 - 35.0% 546 - : -
Total _ 257 100% 1,561 100% 1,561

As many as 90 laborers, which represent 35% of the total sample personnel
humbér'(ﬁ57) ére_inVQIVed in the mixéd work, which consist of the 5 different
types of cleénsinq sérvicés as shown above. For the purpose of the.eséimation
of the'costs of respective c1eansing services, it is assumed that the mixed
'work.laborers provide 5 different iypes'of cleaﬁsing services at the same
proporéioné as thbsé.found in the existing group of 1aborers engagea in
respeétivé servibe, i e., 1%, 38%'48%, 2% and 5% respectlvely.

The numbers of personnel 1nvolved in the respectlve services estimated as in
.column {C) are adjusted as in column (E) through mult;plylng the rivised
proportlons by the total clean51ng personnel numbher excludlng administration

personnel (1,608 - 47 = 1,561).
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(2) Sebérang Perai _

The numbers of personnel involved in respective services (refuse colleétién,
streat sweeping, grass cutting and béach cleansing) with asterisks are not
directly available in MPSP either. Those numbers have'been estimated by uSih§
the data obtained through the interviews with 3 overseers who. superv1se 86
workers {laborers and drlvers). The data obtained are shown in the column- (A)

of the table below:

ESTIMATED 'ESTIMATED -

NUMBER OF BREAKDORWN LABOR FORCE ESTIMATED. ADJUSTED
LABORERS OF MIXED WORK SIZE WITHIN LABOR  LABOR FORCE
(SAMPLE DATA) _LABOR FORCE SAMPLE GROUP FORCE SIZE _ ' SIZE
_ ‘ 977% X (B) 977% X (D)
TYPE OF SERVICE (a) (B) (B} = (C) (D) = (E) = (F)
1. Refuse collection 24 28% 16(30%) 40  46% 273 445
2. Street weeping 4 5% 16(30%) 20 . 23% - 45 222
3. Drain cleansing 4 5% 21(40%) 25 29% 45 278
4. Grass cutting 1 1% 0 1 1% 11 12
5. Beach cleansing 4} 0% 0 0] 1% -~ ‘ 20
" Sub-total 33 38% 86 100% 375 - 977
6. Mizxed work 53— 62% - - : 602 -
Total 86 100% 86 100% S 977 977

* The total cleansing personnel number excluding administration personnel
and refuse disposal personnel is obtained by the following calculation:
1,009 - 23 - 9 = 977,

As many as 53 workers, which represent 62% of the total sample personnel
number {86) are 1nvolved in the mixed work, which con51st of refuse
collection, street sweeping and drain sweeping. For the purpose of the
estimaﬁion of the costs of respective services, it is aasumed that the mlxed
labor force provide those three sgrvices at the proportions shovn in the '
column (B}: 30% for refuse colleétion; 30% for street sweeping and 40% for

drain cleansing. The reasons for maklng such assumptlon include the follow1ng'

- The collection work labor force size seems to be about same aé the stfeet
sweeping labor force size. . o | )

-~ The drain cleansing labor force is larger than the_street sﬁee?ing iébof
force. |

The estimated labor force sizes of respeqtive services shown in the column (E)

have been'adjusted as shown in the columh (F) aécording td the fevised

proportion of respective services shown in the column (D).
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Table 2. Cost of Cleansing Services in Penang Island (in 1987)

($1,000)
. Street Cleaning
AAdmind  ~e e Refuse  Refuse  Total
stra- Street Drain Grass Beach colle- dispo-
tion clean~- clean- cutt- clean- ction sal
sing  sing ing sing
Personnel
expehditure o 195 3,408 4,242 170 414 - 1,185 135 9,730
Contract services - 38 6,768 : 6,806
Material & tool 57 72 2 4 30 2 167
Other expenditure 229 285 11 28 80 5 638
Maintenance 72 89 4 9 394 206 774
Vehicle _ (71)  (88) {4) (9 {382) {70) {624)
Others (1) (1) ' (12) (136) (150)
Fuel & others 30 35 2 4 73 227 371
Vehicle (14) (16) (1) (2) (73} (13) (119)
Others {16) (19) (1) {2) : {214) (252)
Land rent
Depreciation ' : 27 33 1 3 145 27 236
Vehicle (27) {33) (1) (3) (145) {27) {236)
Others
Cleansihg section 196 ‘3,823 4,794 = 190 462 8,655 609 13,729
Sub-Total {1.0]  [20.47F [25.61 [1.0] [2.5] [46.2] [3.3] [100.0]
Other dept. of MPPP 1,220 1,220
State 119 158 277
Total S 198 3,823 4,913 1,568 462 8,655 609 20,226
: ' {6.9] [18.9] [24.3] [7.81 {2.3] ([42.8) (3.0] [100.01
Note:

1. Any amounts less than $500 is shown as 0.
2. ¢ ) shows breakdoﬁn cbst

| 3. [ 1 shows Share {%)
4, Source: Belénjaan tahun 1988 of MPPP
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Table 3., Cost of Cleansing Services. in Penang Island (in 1987)

($1,000)
Street Cleaning _
Admini —--——- B el Refuse RBefuse Total
stra- Street Drain Grass Beach colle- ' dispo-
tion clean~ clean- cutt- clean- ction sal
sing sing . ing sing
Personnel _ : .
expenditure 196 3,408 4,242 170 . 414 1,165 - 135 9,730
Contract services : 38 6,768 o . 6,806
‘Material & tool 57 12 2 4 30 2 167
Other expenditure 229 285 11 28 80 s 638
Maintenance | 72 . 89 4 9 394 206 774
Vehicle (71)  (88) (4) (9)  (382) (70) - (624)
" Others A1) (1) . (12) {136) {150}
Fuel & others : 30 35 . 2 4 73 227 a1
Vvehicle _ _ {14) {16) {1y (2) (73) (13) {119}
Others (16} = (19) (1) - (2) (214) . . (252)
Land rent
Depreciatibn R : 27 33 1 3 145 27 . 5 236
Vehicle - - (27) 0 (33) (1) {3) (145) (27) (236)
Others o : ' : o
Cleansing section 196 3,823 4,794 190 462 8,655 = ' 609. . 18,729
Sub-Total (L.0] [20.4] [25.6] {[1.0] [2.5] 1[46.2} [3.3] [100.0]}
Other dept. of MPPP 1,728 1,728
State 119 94 213
Total 196 3,823 4,913 2,012 462 . 8,655 609 26,610
. [0.9] [18.5] [23.8] [9.7] (2.2} [41.9] [2.8] {100.0]
Hote:

1. Any amounts less than $500 is shown as 0.
2. () shows breakdown cost
3, [ ] shows share (%)

4, Source: Belanjaan tahun 1988 of MPPP
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2. MBSP - _ _
in MPSP, the budget for solid waste management is included in that of Health

dept.

(1) The expenditures by item were informed by Finance department as follows:

(unit: $1,000)

‘ _ laa7
' Personnel expenditure
' Salary/wage 7,718
Overtime. : 376
Fuel & Others
Fuels . :
Others - o . 29
Cost of contractors 3 1,832
Maintenance 143

S Total . . o 10,098

(2) The personnel expendztures mentxoned above 1nclude those for dll employees
of Health department, therefore the personnel expenditure related to SHM alone
is calculated in proportion to the number of employees involved in SWM shown
in Tablegl} (86.4% = 1,009/1168) Other expenditures for transport &

travelling are also calculated in the same way.

(3) The budget of the workshop of Engineering department is as follows:

{unit: $1,ﬁ00)

19886 1987 19838

'Malntenance of vehicles 423 394 550
'Fuels . . 149 150

: The'shafe of solid waste management is assumed to be a half of the budget of
the workshop.

(4) The fqllewing costs are added accor