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VI SOLID WASTE MANAGEMENT PLAN
Existing Condition
Authoritics Involved

The collection of municipal solid waste from the temporary disposal sites in the city

(TPS) and directly from in front of the propertics in some parts of the city and its

transportation (o the final disposal site (TPA) is the rcsponsnbﬂlly of Dinas

Kebersihan, the department of sanitation in Ujung Pandang municipality.

Community d at the Kelurahan levels collect the waste from properties in some arcas
and transport it to the TPS stations. These are basically the two authorities that

provide solid waste caltection and transport service in KMUP.

Dinas Kebersihan
Structure of Dinas Kebersiban

Dinas Kebersihan was established in 1989 under a mayoral decree. It is composed of
four sections; Program Research and Supervision, Operations, Retribution and
Logistics Scctions direcily under the Director. The Depuly Dicector heads a Sub-
Division for Administration. The Operations Section has three sub-scctions as
follows;

() Night Soit and Solid Waste Coltection and Transport Section
(b) Ditch Cleaning Sub-Section

(c) Stiect Sweeping Sub-Section

Dinas Kebersihan staff

Dinas Kebcrsnhan staffing in 1994/95 is shown in the following table. Of a total staffl
of 836, over 75% are contract staff, and 18% are engaged in management and
administrative works. If drivers and workers engaged in night soil lransport and

: sm,et sweeping are subtracted, total drivers and workers operating solid waste

collection and transport are 112 drivers and 233 workers. Workers and heavy
equipment opcrators at the final disposal site aré included in these figures.

Al drivers belong to the Transport Sub-Section. Workers of that sub-scction are also
engaged in both solid waste and night soil transport, Further division of drivers and

6-1
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workers by duty is as shown in the following. |

Dinas Kebersihan Staffing

LKMD is an NGO that opciates on the Kelurahan level, ho’chcf the Kelurahan
appcnntcd head also serves as the chairman of the LKMD ‘More on the LKMD shall

be described in the followmg section,

6.2

| Seciion Permanent | "Coniract Totagm
1.  Director N 1 0 1
| 2. Administration Sub-Section 27 1 28 |
3. Operation Scction - )
Scction Chief 1 0 1
3.1 Transportation Sub-Section 56 324 380
-Sub-Section Chief 1 0 |
Supervisor 11 4 . 15
Driver 35 78 113
Worker 7 238 245
Staff 2 2 |4
Temporary Assignmem 0 2 2
3.2 Ditch Cleaning Sub-Section 21 96 123
Sub-Section Chicf 1 0 1
Supervisor 9 0 9
Worker 1 96 113
| 3.3 Street Sweeping Sub-Section 22 72 194
Sub-Section Chief | 0 1
Supervisor 7 12 19
Worker L 14 157 171
. Suaff _ 0 3 3
4. Program Scction 13 5 18 .
5. Retribution Section 47 32 79
6. Laogistics Section 8 4 i2
__TOTAL 202 | 634 836
~ Operation Section Staff Atlocation , . :
B Supetvisor | Driver | Worker
Solid Waste Transport 15 1 104 235
Ditch Cleaning 9 2 113
Strect Sweeping 19 | 171
Night Soil Transport - 6 10
LKMD

®



1.2 'Coilectlon and Transport Operation System
(1)  Technicat Guidclines for the Activily (SOP)

The SOP document details SWM system to be implemented in KMUP. It defines the
successive components:of SWM namely discharge, collection, transport, and
disposal, and then sets out the commu'nity and Pinas Kebersihan roles in the system,
The document is supported by figures and charts to make it easier to understand. A
brief summary of the docunient is as follows.

First; S¥M componens:
a. SWdischarge

‘=5 SOP proposes terminaling usage of permanent fixed concrete bins
consteucted in front of houses in favor of non-pemianent containers
such as plastic, metal or wooden bitis, and plastic bags.

= Bin should be watertight, provided with a cover, and easy to empty.

=3 Night_soil, carcass, food and waé:hing. remains should not be put in bins,
but should be buried.

b. Waste collection -

= Waste shall be collected from houses and put inside the TPS, until 05:00.
After that no waste shall be placed there. '

= TP§ shall be constructed with a volume of 3 to 4m°, and emplied every
day.

=»  TPS should not be located as hindrance to traffic or in arcas subjecl to
flooding.

=  lsolated ardas may have pérmanent TPS made of wooden sides.
c. Waste transpoﬁation

=  Waste lranspo'st trucks must be well maintained, checked before
- operation, cleaned at the end of the shift, and provided with cover.

o= Crew must be it uniform with gloves, masks, helmets and boots.
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d. Finat disposal site

=+  Final disposal site should not becomc a source of odor, dust, noise, flics
and rats for the ncarby housing.

=»  Site operation should not contaminate source of drinking water and
should be located at a minimun distance of 200 m {distance may
- change depending uporn ‘geological structure) from any such source,.

= Sile should not be lbcaled on high!and or area subject tolflooding.

=>  Facilities provided at site shoutd include guard post, idspéction gate,
fences and drainage, signboard identifying site usage, and locations
for disposal of each waste type.

= Sw_iﬁ and good drainage should be provided, and leachate should be
isotated. '

=»  Site records should be kept showing types and amounts of waste entering
‘TPA, and sources of this wasle.

e. Local waste management (seIf treatment)

=+ To reduce volume of waste to be disposed of at TPA, self tecatment may
be done at plots with large yards or arcas mhabiled by not more than
~ 50 persons per hectare.

- = Proposcd sclf treatment methods are burial of _organi_c wasle, or ils
burning after drying up, storing or rcuSablé waste items in a hole
made of concrete or bricks, and burial of hazardous waste in a
separate hole.

=>  Holes dug for that purpose should be located at a minimum of 10 meters
from drinking water soutces, and in case of buming, it should be
done at teast 10 metecs from public roads, in a hole.

MMMWMMM&MM&MQ(@MMMMM

LKMD organizations arc eslablished on the Kelurahan level by the comniunity as a
non- governmental organization with the main functions of plannihg and implementing
communily development. However LKMD ¢hairman is the Lucah (Kelurahan chief)
who is a government employce. LKMD (LEMBAGA KETAHANAN

MASYARAKAT DESA) may be coughly transated into Rural Community Solidarity

6-4



Organization.

 SOP outlines the role to be assuriied by LKMD and the community as summarized

hereaflter.
a. Wasle discharge
= Each house shall discharge its packed waste in its own containcr.

=  Discharged waste shall be collected by LKMD operated hand carts during
the hours of 1700 to 0500. Waste should be discharged during that
time.

=» Discharged waste of volume more than 2.5m’, should be directly
transported by discharger to TPA or a special arangement made with
Dinas Kebersihan subject to additional charge.

=» TPS location should be selected close to the service area considering hand
cart operation, and guarantee efficient utilization by the blocks
rotating usage of the TPS.

‘=» 'TPS should be provided with a signboard identifying discharge rules and
schedule.

¢. LKMD waste collection . -

= LKMD hand cart collection service fr'cqu'ency shall be bascd on
population served, waste types (organic waste should not be left
uncollected for more than two days), service arca, and TPS number.

= LKMD colléciion s_,ervice shall be between 1700 and 0500.

=  Citizens in places inaccessible to hand caris should take their waste
directly to TPS, or to the stationary hand cart at determined time.

d. Community parlicipatioﬂ

=  Active and vo]unl_a_ry c_omrminily participation to ensure that waste is
collected and brought to a point where it can be picked up by the
collection vehicle. -

=5  Encouragement of community participation in cleansing activity through
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official, community and religious groups.
¢. Management of cleansing retribution fee collection

=»  Collection fees are collected based on the tariffs stipulated in the
concerned regulations,

= LKMD receives 40% of collected arount to cover costs of haud cart
operation, tools, salaries, and maintenance of TPS and hand carts.

=  Data on residents and their classifications are coliccted by Lurah
(Kelurahan chicf) and sent to Dinas Kebersihan, Dinas Kebersihan
prepared the receipts and LKMD is résponsible for direct collection of
the retribution fees from the residents.

Third: Dinas Kebersihan activity
a. Transport of waste to TPA

= Transport of domestic waste from ‘TPS to TPA with a frequency of 2-3
times per weck; from 0500 to 0900.

=>  Market waste is transported twice/day (morning and night) from main
markets, oncefday from secondary markets, and thrice/week from
temporary markels.

‘= Door-to-door service is provided to hospitals, industrics, hotels,
restaurants, offices thrice/week (or based on demand). Wasle is
collected from TPS facilities arranged by the discharger and taken to
the TPA. |

=  Drainage ditch clearings, street sweeping and grass cultings arc removed
either from site of work or from TPS according 1o a schedule.

| b. Opemli'o'h of TPA
¢. Management of Cleansing Aclivity Reteibution
= This activily is jointly managed by Dinas Kebersiban and LKMD,

=  Retribution fees are collected for collection and transpori of routine
waste, special waste, theater and movies waste, and night soil.
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d.

Support_ing activitics
=  Training and providing information on SWM.
=3 Research and wasle sampling.
=) !mplcmcnung SWM lmprovcments
Imnhhﬁdmumlgmdﬁhmmsm
= TPScanbe de’veldpgd into DEPO 'SAM'PAH_' {Dipo), a building foi waste transit
provided with supporting facilities as guard post, washing facility, vehicle
parking arc, etc. A Digo scives about 30,000 persons.
= Citizens are allowed to cut trees/bushes (for bul_ky waste usually more than
2.5m’) only on Fridays and Sundays, to be collected from a place specified by
the Lurah.
= DK provides 69 vehiclés for collection from 443 TPS (of which 349 are
concrete, 41 containers, and 53 open-space). (Figures according to December
1992).
= DK provides direct collection services from houses on a number of protocol
(main) roads.
= DK transpons hospltal waste usmg two Dyna Rmo covered vchlcles (6 m 5o
One is used for hazardous hospual waste and the other for ordinary waste. '
=> DK operates one dunp truck and toader during the night for transporlmg waste
clearcd from drains (KERJA BAKTI).
=3 One vehicle is operated for street sweeping waste tmnspén.
LKMD operation

SOP defines the role of LKMD as collecting and tranéporling the waste ffdm houses
to the TPS. Thns role is deemed important and should be strenglhcncd for the .
following neasons : -

—y

=y

Develop citizens awareness of, and participation in SWM,

| Sﬁpport the insulficient vehicle capacity available to DK, by placing the waste at

fixed locations and save DK cffort of operating door-to-door collection.
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=> And most important, this system is incvitable in pootly developed and low-
income arcas where DK vehicle access is not possible, and TPS or communal
containers arc placed at fengthy walking distances. | '

Recognizing the importance of understanding the role of LKMD (he Study Team
attempled to identify the resources avaitable to them and their problems. Lack of any
formal conncction between DK and the various LKMD or any other counterpart
agency meant that data on LKMD was not avaitable to the Study Teaim in one place.
Therefore questionnaire forms were dispatéhed to ecach of ‘the 142 Kelurahan
{response to the questionnaire was over 95%) and an interview survey was conducted
directly with a number of them. Following is a description of the activitics of the
LKMD organizations. |

Operalion and cquipment

While majority of Kelurahan recommend handcart service be in the evening (as
proposcd in SOP) the Team has been informed that in some areas collection takes
place early in the niorning before BPK vehicle arrives at the TPS__. Most collection is
done on a rotation basis and residents are informed by community teaders on which
days their waste shall be collected. In most areas where pesmanent bins are not
available in front of houses, residents directly discharge waste into the hand cart as it

- passes their houses. However majority of discharged waste is mosily unpacked.
This extends the loading time of DK vehicles at the TPS. One observation which

requires attention is the emptying of handcarts at TPS or hauled containers. Workers

“do not observe SOP requirements to emply the waste inside the TPS or containers in -

most cases, and this creates very unpleasant conditions.

'LKMD depends on hand carts and their operators for colleéling waste from

residences and bringing to collection points. In 1992 DK report the number of usable
hand carls was quoted as 507. In a ADIPURA report for 1993/94 the figure fell to

377 (however it is not clearly stated if all these are usable). Both reporis did not offer

any figures about LKMD workers.

- The Kelurahan Questionnaise survey showed that at present the available numbers of

LKMD handcarts and workers were 330 and 354 mspe'cli?ely. “Therefore the number
of available handcarts has continued to fall during the past three years. _

The chart, shown below, has been prepared based on the Kelurahan Questionnaire.

LK MD Colleciion Service Frequency
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The chart notes that in spite of insufficient equipment and manpower, L KMD
continue (o offer regular service to over 65% of the populauon in the city. This
undérlings the impordiance of steengthening LKMD steacture and resources as an
important player in SWM in KMUP.

Fig. 6.1 shows the survey results by Kelurahan, Kelurahan located in the old part of
the cily where commercial and restdential land use cocxist (7 districts of Mariso,
Ujung Pandang, Wajo and Ujunig Tanah along the sea coast, and their bordcrmg
districts of Marnajang, Makassar and Bontoala) mostly reported daily collection
secvice provided by LKMD_.-

Many Kclurahan south of the main east-west artenal road of J1. Bawakareng - J1.
Urip Sumoharjo in the suburban Kec. Panakkukang also reported daily LKMD
collection service. The balance of the Keturahan i in the old part of the city reporlcd 3
dfweek LKMD collccuon service. North of the above mentioned east-west artery,
Kelurahan also reported the same frequency

In the suburban Kec, Biringkanaya, LKMD collectlon service of 2-3 d/wk was
reported in the three Kelurahan along KMUP's northern boundary and 2 Kelurahan
south of the Kecamatan. KIMA industrial estate and Hassanuddin University -

- complexes are respectively located in these two regions.

In conclusion it should be remembered that LKMD organizations arc suffering from
fack of resources as earlier explained, and therefore, in their answers to the Study
questionnaire some Kelurahan may not have differentiated between what they planto
do and what they are actually accomplishing. -

LKMD are also responsible for construction of about 350 TPS stations scattered in

KMUP. However responsibility for mainténance of these stations is aot clearly
defined and sost arc in poor conditions,

No information on the breakdown of LKMD expenditure was available to the Study
Team. |

In the néw retribution system introduced in October 1994, LKMD’s role in cotlecting

the retribution fees from the residents has ceased.

Also LKMD: docs not anymore receive a share of the collected fees.

Under (his new system LKMD?'s Einancial base has been considerably weakened.
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(3) | Dinas Kebersihan solid waste collection and transport operation
1) Bquipmcnt and operation systemn

DK tailors its solid waste operation system to the resources available fo it. Under the
present conditions of an aging and insufficient vehicle fleet it is not suprising that DK

~cannot provide full service coverage to KMUP, DK also finds it difficult to set a tong
térm plan for.its coltection operation and vehicle routes change very frequently,
depending on whete the priorily exists.

Bearing all this in mind, the equipment available to DK shall first be discussed
followed by the operation system ‘presently” applied.

a. Equipment

i  Vehicles

The waste collection and transport vehicle fleet includes dump trucks ahd_ﬂal trucks -

of different sizes and hauled container trucks, but does not irclude cohtpactor
vehicles. Hauted container vehicles are in two types, armroll and mulii loader. The
former type is a recent introduction to the fleet. Tn 1994/95 DK increased its armroll
vehicle fleet to 19 units, The oldest vehicles ace 17 years old and average vehicle age
is 7.5 years. The following table shows the vehicle fleet classified by type and age.

Vehicle Fleet by Type and Age : -

Vehicle Type . | Cap.(m®) | Number: [ Age(years) Remarks
Kijang 3 8 17|32 outof total in .
Kijang 3 16 { - 15 |operation
Kijang 3 B
Kijang 3 6 . 9
Kijang 3 2 8

[ Kijang 3 4
| Chevrolet | 3 1 13
Isuzo Dump Truck |~ 10 12 10 |2 ovtof order
Rino Dump Teuck 6 20 8 _|2clearing ditches
Rino Flat Truck 6 10 3 |1 sireet waste
Rino Covered Truck 6 11" 2 | 1 out of order, 3 market
Rino Multi Loader 4 | 3 '
| Ammroll 6 19 1

The most recent vehicle additions to the fleet are the armroll vehicles which transport
6 m’ containers. DK plans 1o increase its reliance on this vehicle type in the fufure,
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ii Containcrs

_Threc types of containers are placed at communal stations in KMUP, the pen'nanent
TPS RC and other permanent structures, and hauled container types of 4 and 6m’.

The former is used for the multi-loader vehicte and the latter with the armroll vehicles.
The total number of TPS (inclusive of containers) as reported by DK are as follows;

=  Armroll container - 128
=  Multi-loader container 15
& ‘Woodeh TPS | o
=» RCTPS _ o 300
=3 Fenced Open Space 37
= Open_spaéc'(with sign post) - 12
wdy

Total | 450

Of the some 400 TPS structures, about 50 only werc constructed by DK, the
remainder was constructed by LKMD,

~ b. Operation system

DK collects the waste brought to the communal stations by LKMD organiza!ibris in
some areas, and also direcily fom in front of some houses located along major
streets (door-to-door). In the 1994 ADIPURA report, DK reports that 16% of the
waste it transports is collected dirccity from in front of the residences (door-to-door).

The collected waste is transported to the final disposal site at TPA by DK vehicle
flect. DK works 7 days a week, and operates (wo shifts, during the daytime and at
night. Under this recently introducéd plan (refer tolFig. 6.2) the old part of the city
shall be served daily in the night time. Areas adjacent to the old city, extending east of
J1. Veteran are provided with daily daytime service. Other parts of the city are
provi_déd_ with irregular scrvice, DK plans to gradually shift its major operation at
night for the reasons explained to the Study Team as follows;

i.  Avoid disturbing the city daytime activities 'b)‘r the waste collection operation,

i -Opcratc waste colleclion vchlc!es more efﬁcmmly in the absence of thé day time

* trafﬁc congestion.

jii. - Preserve the cuy s acslhelics by operating the service at night. -

At present majority of the vehicles are vsed only during one shift; DK, in discussions
with the Study Team explained its plans to operate the vehicles that are in good
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Month ' : Average Daily Waste | Remarks
Amount
o : m> /day . ton/day :
February, 1994 (wet) 1.090 327 DK data
Maich, 1994 (wel) 957 287 DK data
April, 1994 (we) | 968 290 | DK data
May, 1994 (wet) 848 - 254 DK data
June, 1994 (dry) 884 265 DK data
July, 1994 (dry) 831 249 DK data
September, 1994 (dry) 202 Truck Scale
November, 1994 {wet) 262 Truck Scale
January, 1995 - (wet) 97 293 | Truck Scale
| June, 1995 (dry) 281 | Truck Scale

condition two shifts.

Fig.6.3 has been preparcd based on the Study survey resulls implemented at TPA for
onc week in September 1994, Drivers were interviewed as to collection locations of
the waste they were hauling in. As the figure shows, DK is basically carrying out its
plan in the old parts of the city, although not achieving daily collection in all parts.

 Solid waste amount transported by DK

Amount of waste transported by DK is calculated on the precondmon that all waste
collected by DK is transported to the TPA.

A weigh bridge has recently been installed at 1 PA to measure waste amount entering
the site. However duc to elccmclty problcms wetgh bridge opesation is often
interrupted and there are no continuously records. At the TPA, DK staff record

- incoming vehicles by type on a daily basis and knowing vehicles haulagc capacily in

volume, compute the waste amount.

Based on the date of nine months'(during' February 1994 to June 1995) average daily
wasic amounts are;

More waste enters the TPA during the wet scason. This may be explained by the
reduced self treatment by burning, heavier wcight of wet waste, and use of waste for
land reclamation during the dry season. Although not very conclusive, the data
showed that more waste amount entered in June (995 compared (o one year before.

Ex(ent of area served
Two surveys wcﬁa conducted under this Study to identify extent of population scrved
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and areas covered by DK Survcy' The first was the Kclumhan Questionnaire survey
and the second was the survcy for one weck at the TPA.

In the first survey, cach Kelurahan was qucsuoncd asto numbcr of RW rcccwmg DK
collection service. The results wete then teanslated into population figures and it was
possible to caleulate percentage of population served by each Kecamatan, The results
are depicted in Fig. 6.4. The percentage shown in cach Kecamatan means the
populauon percent in that Kecamatan that enjoy DK service, irrespective of collection

. frequcncy._']‘herc,forc those served daily as well as those irregularly are both included.
- Once more the older Kecamatan of Mamajang, Ujung Pandang and Wajo were high

at above 90%, followed by the ather old neighboring Kecamatan. Average service
ratio, as replicd dicectly by the Kelurah_an was 72% for the total KMUP population.

The second survey recorded wasle origin by Kelurahan at the TPA for one week in
September. The resulls were than aggregated into the Kecamatan lével and waste
amount collected by DK from each Kecamatan for one week was accordingly
calculated. On the other hand the generated waste amount in each Kecamatan was
estimated usitg the night time population figures and unit generation rate of 2.2

-~ litlcap/d. Fig.6.5 shows this survey’s results.

The second survey showed a decrease in the KMUP population'scrved by DK, to
50%. This survey period covered one week, and therefore waste collected at intervals
of more than once per week are not included. The old city area enjoyed the highest

‘collection service ratio.

The extent of collection service area was also estimated using the TPA data for the
- third week of May 1995, The results are shown graphlcally in Fig. 6.6.

The average dally waste amount collcctcd is compared with both the tolal estimated

generated waste (domestic + commercial + stecet + ditch) and domestic only estimated
waste generated. The colfected waste covers almost 95% of the generated domestic

“waste in the older Kecamatan of Mariso, Mamajanag, Makassar, U. Pandang, Wajo,

and Bontoala. More efforts are needed on the part of Dinas Kebersiban to extend
collection scrvxcc to the suburban Kecamatan of Pannakukang, Biringkanaya and
Tamalate where about 47% of total domestic waste_ is generated.

Tn torms of overall coltection service retio, the average collected waste in May 1995

accounted for 57% of estimated total gene;aled wasle and 75% of gencrated domestic
wasle.

Finally, it should be noted that the islands belonging to KMUP réceive no collection
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service from DK. The population of thesc istands was about 1.1% of the total KMUP
population in 1992. A visit by the Study Team 1o three islands revealed that islanders -

mostly burn their waste, and the ash is usually buricd. Buraing places vary from a
large concrete bin in one island, to a designated open space in most other cases. One
common location is usvally determined and msndents bring their waste to that place by
lhcmsclves But not surprisingly discharge of waste into the sca was also obscrved,
but not on a lazge scale. Island officials are actively promoting fesidents coopcration

" in stopping such actions. Also the Study Team was infofmed that the island Lurahs

attend periodic meetings arranged by DK along with the maintand Lutahs (0 discuss
SWM, and somelimes receive guidance from DK. As explained to the Study Team,
the islanders main concerns were having a continuous elcctricuy supply and drinking
water availability. SWM was not one of their priorities.

DK operation indices

In order to understand DK operation, fecords fof six months of 1994 maintained at

“TPA were studied and one week's survey was conducted there by the Study in

Scptérﬂbér. A time and motion survey for 10 vehicles, covering all types of vehicles
and spread throughout the Kecamatan was conducted in Augiist. The findings of
these surveys arc summarized in this section.

a. Vehicle Utilization

As reported daily waste volume transporied into TPA by DK decreased from 1,090
m*/d in Fcbruary 1994, to 676 m*/d in September of the same year. This was
refiected on the trip number per vehicle which also fclt during the same period, as
shown in Fig. 6.7. The average trip number per vehicle dropped from just under 3 in
February to 1.83 in September of the same year. While all vehicles showed a drop in
trip numbcr/vch,, only in the case of multiloader type an increasc was identified, The
drops for both Isuzu and Rino are particularly worrisome because of the lacge haulage
capacity of both types.

* More effort on the part of DK is necessary to stabilize the trip number per vehicle,

especially as the vehicle haulage capacity availablé to DK is already low,
b.  Vehicle and Waste Anival Froguency

Graphic presentation of the Study TPA survey is shown in F:’g.6_.9. While both

vehicle ardival and waste arrival graphs follow the same pattern, daylime and night -

shifts are more closely divided in the case of the lower volume curve. ‘This is
explained by thé larger vehicles used in the night shift and the pickup vehicles that are
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mainly 'uscd during the'day shift. Results of the survey show two peak hours, as

' follows;

Day shift:  10:00=> 11,00 21 vehicles and 101 m’
Night shift: 24:00:=>01:00 11 vehicles and 64 m’

‘Shift shares of the total vehicles and waste arriving at the TPA were as follows;

Shift : “Vehicles | Voluime

Day o . 6% | 58%
Night B 33% - 42%

As can be seen from the survey results the majority of the waste is still being
transported during the day shift. However DK has informed the Study team thal they
are planmng to gradually increase the night time op-erauon starting Oclober shifting
the bulk of the transport to the mght shift by the end of this year.

¢. Collection Route Operation

The time and motion survey was implemented a couple of wecks after introduction of
night time shift by DK in the old part of the cily, as described earlicr. Summation of -
the results is enclosed in Table 6.1.

Trip.origin and destination

Majority of surveyed vehicles staried from DK garage, situated just off }. Gen.
Sudirman, however some trips originated from the driver’s home and others from DK
headquarters at Kee Bontoala, close to the intersection of ). Gen. Sudirman and J1.
Masjid Raya. At the end of the shift the vehicles returned to the same locations. Crew
members were picked up near the points of origin, and accompanied the driver
throughout the shift, going together 1o the TPA,

All trucks are basxca%ly operaled by acrew of one driver and theee workers. One of
the workers stands on top of the truck and pa!es Bp the waste the other iwo workers
collect from containers and threw info the truck. Kijang has one worker less and

* Armroll only one worker. In principle hauled container vehicle requires onty the
' driver, and a skilled driver may maneuvet his vehicle to load and unload the container

by himsclf, if the container is properly placed on paved ground. But the worker
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observed during the survey helps in dirccting the driver, in addition to loading waste
thrown around and under the conainer. : :

Shit e

Purpose of night shift introduction in the old city is 1o specd up waste collection
~ operation. However it took a lenglhy 9 hours for an Isuzu dump truck to complete

one trip in Kec. Ujung Pandang. However the night shift operation catinot be judged:

by that vehicle alone, because a second Isuzu in a different part of the old city and
also during the night shift made two trips in less than 7.5 hours.

Both Kijang vehicles were opcrated for less than 4. 5 hours cach, but each completed
3 trips. Although in terms of time, more trips may be accomplished during one shift,
the poor vehicle conditions makes it difficult for DK to do that.

Armroll was also operatcd for less than 5 hours, but this was duc' to lack of hauled
conlainers at the time, A]lhough DK had only 10 containers localcd at the site, three
Armroll vehicles were in operation. At the start of the Study, in July 1994 a
preliminary time and motion survey (but without the weigh brldge) was performed for
the Armroll. At that time only onc vehicle of this type was in operation and 6 hauled
containers were positioned in various paris of the city. Then the vehicle made six trips
in a 10 hour shift.

Trip distance

The avéragc tip distance for all the vehicles was 22.2 km. Not surprisingly the |

Armroll vehicle covered the longest distance in one shift, at 93 km, as it had the
largest trip number. '

Loading time at stations
Vehictes collected waste fron;

=  Permanent bins or private containers (ptastic bins/bags, wooden boxes,
cardboard boxes, etc) from in front of hovses and shops,

= RCTPS stations and open space TPS stations, and
=»  Hauled containers,

Unfortunately majority of the waste is unpacked and it takes a long time to collect
waste and haul it on to the truck. The warst case arc the targe TPS stations where the
vehicle spends 30 minutes to one hour to load the waste. The average RC TPS
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volunie measured during the survey was 8 m°, and average required time to empty
the TPS was 14 min/m’. At that rate 2 hours would be required to cni'pty an average
sized TPS. The fact that workers arc using their hands with no gloves and no boots,
and damaged baskets does not help speed up the lifting of the wasie.

On the other hand, it took on average 2 minutes to haul 1 m’ of waste in the Armroll
vehicle case, therefore proving the advantage of the hauled container system. It
would take only about 10-12 minuics to haul almost the same amount of waste as

- compared to the TPS _

yghmmlﬂasimgﬁn&my_um;ﬁm

A betler understanding of vehicle capacity uulnzauon is possible after measuring

- vehicle loading weights over a reasonable length of time, and determining optimum

loadings by vehicle types. These could thea be compared with daily loading figures to
determine whether vehicle are being properly loaded. In the absence of such long tern
figures maximum trip loading for each vehicle type measured duging this survey was
used to determine vehicle uﬁlizati()n' efficiency. (refer to the following table.)

Vehicle Loading Capacity Utilization

Vehicle | Trips'| Tot. Haul | Max, Haul | Vehicle Utilization
{Ton) (Ton) (%)
Isuzu 5. 11,28 .29 - 78%
Rino Flat 2 2.06 1.3 9%
RinoD. Uncov. | 6 0.44 1.8 87% |
Kijang 6 4.13 0.9 6%
RinoD:Cov.. | 2 2.40 L5 80%
Armioll 4 6.14. 1.8 _ 85%

The figures show that trip loadings are almost equal. This is confinmed by the fact that
crews tend to load their vehicles as much as possible before ending a trip and
rcturning to TPA. '

Cszilﬁgunu&ﬁmmmx

The followmg table shows some indices that may be used lo gauge collection
efficiency by vehicle type. As Isuzu shifts atready exceeded the 7 hr shift, there is no
coom for improvement of the 131 minutes requiced per ton under present conditions.
on the other hand, Rino flat complelcd its shifts in 2/3rds of the working hours and
there is petential for improvement. This can be observed when comparing with the
Riito D Uncovercd vehicle. |
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Collection Efficiency Indices

Vehicle Min/Ton | Actual ime/ [ Ton/Crew Ton/shill
' : - { - 7hrshift’ | - member - _
: - (%) - B

Isuzu - 131 110% 094 | 376
Rino Flat 137 67% 0.52 2.06
Rino D. Uncov. 717 87% 1.18 4,72
Kijang 129 61% 0.69 207
Rino D. Cov. 168 . .96% . 0.60 - 2.40
Anmnroll 44 - 65% 3.07 : 6,14 .

crew member, with 3 tons per member. This figute can easily double if proper

discharge into the container is maintained and only the driver is assigned to the

vehicle. The final columa shows that even with operating Isuzu vehicles for a lime

exceeding the shift, the waste transported in an Isvzu shift, at 3.8 tons, was less than
the 4.7 tons teansported by the Rino D. Uncovered vehicle which did not even utilize
its shift duration fully. '

Fig. 6.9 shows the transport routes and the collection zones of the vehicles surveyed.
All vehicles with origin or destination at the Depot used J1. Urip Sumoharjo, the
busicst cast-west axis in the city. Trips to and from collection zones in the oM city
central and south Kecamatan accessed to the TPA through the collector streets as J1.
AB Lambogu, J1. Rappocini Raya, and JI. Landak Baru. Vehicles coming from Kee.
~Tallo and Ujung Tanah traveled to TPA along J1. Urip Sumohagjo. The main north-
south access used by the vehicles was JI. Veteran,

For day time shift vehicles, s_ur_pn'singlf all faced congested morning traffic from the

. : garage to calléction zone, although starting time was carly between 6 and 7 AM. Most

had no delays due to traffic while on the collection route but most again experienced
heavy traftic on trips from the collection zones to TPA and back.

On the other hand in the night shift, and especially alter 10 PM (raffic congestions
were n1o1 reporied to and from the TPA or within the zones.

General topics

—  Lack of sufficien clothing for workers, in termis of boots, gloves, ¢lc.

—  Lack of tools to load waste into trucks. |

—  Poor condition of vehicles, such ds 0 benzine tanks in Kijané'(béniine is piped

into motor from a 25 liter plastic bottle placed under the steering wheel), and
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minor repaif r;qu:remcn%s such as slop hghts and uming sngmls

- iSorlmg during the work by the workers and selling to scavcngers at TPA (thrs
activity should not be stopped as it encourages recycling but it should not
interfere with the collection work)

~  Insufficient illumination during night time shift at the collection route and TPA.

Waste colleclion and transport by others

The TPA sufvey has identified that of total waste transported into TPA in one week,
~ only 4% (about 200 m>/week) by volume was transported by hauters other than DK.

All these other haulers were transporting their own waste usmg their own véhicles. Of

" that 4%, PT: ASINDOH teansported 30% (about 58 m> during the week) from (he

new futute city developed and maintained by that company in Kee. Panakkukang.
The remaining amount was transported by other companies and businesses, such as a
restaurant, bank, police and military, sugar factory, ¢ic.

Street Sweeping Activity by DK and Ditch Cleansing

" Street sweeping

Present activity

Street sweeping is the résponsibilily of Dinas Kebersihan, and the responsibility fal!s
on the Strect Sweeping sub-section within the Operation Section. Headed by a chief,
the suh-section' has a staff of 19 supervisors and 171 sweepers. Of the sweepers,

77% are conlract empioyees

Work is divided into two shifts, lhe fiest from 5 00 AM to 8:30 AM, and the second
from 1:00 PM to 4:00 PM. Each sweeper is assigined roughly 500 meters of road
space to sweep per shift, on both sides. The sweepers are assigned to 9 of KMUP’s
11 Kecamatan, There are no sweepers in Ujung Tanah and Biringkanaya. The bulk of
the sweepers, over 94% are assigned to the city's six older districts.

E_ach sweeper.uses a broom and a container to put the sweepings in. The sweeper

eropties the co‘n(aihcr into a TPS to be picked up by the waste collection truck. New

fiberglass containers of approximately 90 titer capacmcs (80 units) have been
introduced into service in September 1994, These are mounted on wheeis and casy to
manipulate by the sweepers. There are also 40 hand caris used by the sweepers,
ranging in volume from 0.5 to 1.5m’.
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DK officials estimate that only about half of the sweepers have complete uniforms

* (overall, boots and cap). Sweepers are observed mostly without boots and none were

scen with gloves on. Sweepers use their bare hands to scoop up the sweepings and
emply them into the container.

DK has no mcchamcal sweepers and streets are not watered. They have no plans to
purchase any heavy equipment for this acuwty However one Dyna Rino truck (6m’)
haulage capacnty is attached to this scmcc

Private sector and dcvelopers ate also active in this acnvuy Some dcvclopcrs are
responsible for sweeping in the housing pr()jecis they devetop. Residents in arcas
where DK service is not extcndcd also participate togelher under the RW/RT
guidance. Shop kecpers and their employees are oflen scen sweeping in front of their

- shops: Although this activity was observed by the Study Team during the dry scason,

sweeping is reportcdly also carried out in the rainy scason as well with little change.
Strect sweepers required

Street sweeping is governed by the local government regulation no. 3/1990.

“Accordingly DK have explained that their objective is 1o sweep Class I streets (wice a

day, Class I streets once a day, and Class 1] streets once every two days. Street
lengths by this classification are (based on Dinas PU 1993 survey);

Class 1 12t km
Class II 112 km
Class IH . 87km

In order to determing the réquifod nember 6f sWecpem in KMUP, in the absence of
any heavy equipment and plans to procure them, three options bave been developed
as follows;

Class I Streets | Class 1l Streets | Class 111 Streets |

[ Opiion 2 OK; iwice/day | OKioncelday - | OK;oncef2 d

Option 1 OK; twice/day OK; once/2days | OK;oncef2d
: NK;once/day | NK; once/2 days | NK; none

NK;once/day - | NK; once/2 days | NK; once/2 d

Option 3 OK; twice/day OK;once/day -~ | OK;onces2 d

NK; wwice/day | NK;once/day | NK;once/2d _
Notes: OK = Old Kecaratan, NK = New Kecamatan :

Option 3 follows DK objectives, but would obviously mquireé large number of strcct
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: sweepers Opuon 1 is more n,ahsnc and basxcaliy calts for more cfl‘orts on the part of

residents in new Kecamatan to take the full responsibility for street sweeping. Option
2 lies in between both opuons. The following table shows the manpower
requirements by Kecamatan for cach option,

Obviously it would be difficult and cosily to hirc 5 times the present staff to

ﬁ 1mplcmcnt Option 3. Option 1 would be more realistic to attempt to achieve, although '

¢ven with the lowest manpower requirenient, it is stitl over 3 times the present staff
number.

Numbér of Required Sweepers

Road Length {Km) - Tolal Required Sweepers
Class| Class | Class - Optien 1 Option 2 Option 3
1 0§ I jClass| ClaSSﬁ Ciass TH| Class I| Class 11} Class 1 Claésl Class 11| Class I1I
_ Twicekd| Once/d | Oncer2d] Twice/d| Once/d] Oncel2d| Twice/d] Once/d | Once/2d
Mariso 7| 3} s8] 21 w1 a1 27 6 g| 27| s 8
Mamajang - | 2| sl twe| el | -as] el 1o} ' 10 9! 10 10
Makassar 15| 7 61 - 13| 61 14 6| 61 14
U.Pandang | 23| 14 90 - 14| 96} 27 of so| 27
Waio a2l 1 46 . 7] 48] 13 o) 48 13
& Bontoala 9o} 8 15 . sl - as| as| o] 35 15 0
Tallo 0 I Y . 7 2l 39 3 14 . 321
U.Tangh 0 1! s 0 1 0 7 ol 1| 6
Panakukkang 4] 1t 1. 16 4 - sl 1s] 32] .8 1l
Tamalate 45| 641 0 -] _so| .64 . 90 g4l 1801 128 0
Biringkanaya | 0] 4] 15 A el 4|l ] e} asp o] 2] as)
Sub Total 12i | 122] 87| 268] ‘v0s| 146 ses| 193] 1es| as3| 24s] 83
TOTAL 10| 522 628 815
(2) Ditch cleansing
1) Ditch cleansing sub-section

KMUP is served by a network Of open ditches to discharge the rain water and human
wastewater into the connecting rivers and sea. Needtess to say these ditches must be
kept clear in order to furiction propeﬂy Unfortunately solid waste is often iltcgally
dlschazgcd into the drains and they must be cleared frequemly For this activity DK
maintains a sub-section under the opcrauon section. This seclion is staffed by 9

* supervisors and 113 workers.
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2) Ditch cleansing operation

“The major ditches that are mg'ul'aﬂ_y maintaincd arc as follows; -
a. Kali Makassar ' 275 Km 3 person

b. Haji Bau and Mongonsidi 1.50Km 2 person
c. Kali Mawas 2.40 Km 3 person
d. Sungai Pareman, Poso, Kelara : 1,20 Km 1 person
¢. Muhammadiah and Salemo ~ 1L25Km - 2person O
f. Tarakan 1.45 Km 1 person ¢
g. Yosudarso, Sibula £75 Km 2 person
h. Hati Murni 3.25 Km 3 person
i. Cendrawasih 175 Km 2 person
j. Gaddong ' 1.25 Km 2 person
k. Kakatua ' 1.00 Km ‘1 person
Total I ~ 19.55Km 22 person

Other ditches are cleancd occasionally based on area inspection and surrounding:
residents request. These include small drains and also drains running through stum
‘areas.

Heavy equipment involved in this effort arc a shovel loader (one unit) and one dump
truck (6 m®). Actual cleaning of the ditch is done by spades and the workers operate
in very difficult working conditions. The removed dirt is usuatly left to dry before
toading onto the trucks. In the rainy season drying takes a tonger time obviously, but -
the work continucs. Communily pamelpauon in this aclivity is very comaion in many' '
residential areas as evidenced by the Typical Analysxs Study.

P 1.4 Final Disposal Site

(1) Tamangapa disposal Sitc

1) Site description

a. Location
- Site Location : J1. AMD, Kelurahan Tamangapa,
Kecamatan Pangkkukang (see Fig. - O
: 6.10)
- Land Arca : 5 hectare
- Land Status ¢ -t Ujung Pandang Mumcnpahly
- -Distance from City Center ;14 km

. Distance from City Boundary  : 2.0km (boundary with Kab. GOWA)
- Distance from Residential Area @ 0.2 km (housing complex of o
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. Distance from Closest River

| . i Distance from Airport
b. Facilitics

- Access Road

Bntrance Gate
- . Site Fence

- Inner Site Drainage

- Operation Road {temporary road)

- Surrounding Dike
Lighting |

- Guard House

- Weigh Bridge

Control Office
- Workshop & Garage

- . Well

. Ieachate Collection Pipe -

- Leachate Pond
- Gas Collection Pipe

- Incinerator

- ¢.  Site condition and surroundings

- 1., Surrounding area

PERUMNAS ANTANG)

. 2.8 km (TALLO River)

¢ >3km

¢ b=35m, I = 200m (asphalt paved)
Access road portion which located
inside TPA has approx. 11% slope,
- and is unpaved
: main gate is only one
: barbed wire, 1 = 82m, doecs not cover
all site perimeter
! open cut

. norih, east and southern side of TPA

- limnited (o only 4 poles for all the site

: located at gate

: 30 ton capacity, ncwly instalied by
JICA’s aid on June 1994

: located beside weigh bridge

+ under construction on the north-west
comer of the site

: under construction, for car washing
facility

.2 pipes (¢ = 12m, depth = 2m) are
installed, but are reported to have becn
damaged

: arca = 12m’, maximum depth 3m, open
cut

: hl = 6m, PVC pipe, eight pipes are

installed

: 2m> capacity only hazardous medical

waste is incinerated by Dinas

" Keschatan {one time per month)

~Bast Sidé of Témangapa disposal sile is 2 ﬁce ﬁéld_. ‘The rice production is limited to
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OnCe a year bcc‘aﬁsc of flooding during the rainy scason, which dries up in the dry
season, North of Tamangapa disposal site is a public housing complex, PERUMNAS
ANTANG, and the distance is about 1.0 km. Another complex is located in the west
side also, and the distance is about 0.2 km from TPA. Recently PERUMNAS
ANTANG started to develop necw housing complex which is located 0.6 km north
from Tamangapa disposal site,

Land status of surrounding area is private land.
ii,  Extension of Tamangapa disposal site

Recently, Dinas Kebersihan purchased one point nine oni¢ four (1.914) hectare of
land for extension of Tamangapa disposal sitc by using 1994/95 local budget. For the
location of this extension area, sce the location map Fig.6.11. And also, Dinas
Kebersihan planning to purchase zero point five (0.5) hectare of land to consteuct the
new access road for easy access to the weigh bridge by using 1995/96 local budget.

iti. ~ Bstimated amount of the waste disposed in Tamangapa final disposal site

The operation of Tamangapa disposal site was started in March 1993. The amount of
the wastc disposed to the Tamangapa site from March 1993 up 1o June 1995 is
estimated to approx. 125,000 ton. See the clevation and typical section drawing of the
waste of Tamangapa final disposal site in Fig. 6,12,

“iv. Surrounding area -1 (Flood waler in the rice ficld of east side of Tamangapa)

During the rainy scason, from November to April, rice ficld which located cast side of
Tamangapa disposal site is flood. Because of the continuous I_ra'in of this season,
;much amount of leachale is producéd in the site and discharged to the rice ficld
without any treatment. Average amount of the leachate is approx. 34 m3/ha/day.
‘Because of the chemical effect of the leachate which discharged to the rice field,
flooded water existing at the rice ficld is entrophicated. In the near future, the affect to
the inhabitable of fishes, to the crop amount of rice and so on caused by the leachate
is worried.

v. ' Surrounding area -2 (Mangara Swamp)

There is a swamp 1.0 Km cast from the Tamangapa disposal site, namely Mangara
swamp, and the area of this swamp is approximately 75 hectare. This swamp is

directly connected to Tallo river, and the function of this swamp 1s the nalural

regulation pond to prevent the flood of Tallo iver. For the location of Mangara
swamp, sce Fig. 6.10, The depth of the swanip is approx. 1-2 meter in the dry
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scason and 2-3 meter in the rainy scason. Water quality of the swamp is backish,

 because the sca water flow into this acca when the high tide (hcaring data from

fisherman working in this area).

Operation and mainicnance

- a. - QOperation comimencement

The operation of Tamalng'apa disposal sitc was commenced on March '1993
Accordmg to Tamangapa records available to the team, it is estimated that 500,000 m*
of solid wastc has alrcady been acccpted there. -

b. Operation method

Basic operation method of Tamangapa disposal site is, first, the waste is dumped by
the collection vehicle to the open space near the receat dumping area of the site, and
then, the wasle is collected and hang up to the upper layer of the waste by vsing
bulldozer and excavatot. The top level of the waste, after the height of it reached
approx. Two to three melter, is compacted b the bulldozer. However, this operation
method is not done systematic and periodically.

¢. Covering soil

In the recent dumping acea, located nosth-cast area of Tamangapa disposal site, waste

is disposcd and accumulated without any covering soil. Whllc, waste full area,

located south and north-west arca of the site, also few covering soil is remaining.
Because of this non-covering soil eperation, the site cmit a bad odor and much flics
geown in the sitc and spread lo the neighboring area. And also, because of the non-
covering soil operation, rain water direcily penetrate inside the waste stimulated in the
final disposal site and much amount of the leachate is produced in the site.

d. Disposed waste

The following waste is accepted at Tamangapa disposal site.
- Domestic waste
- Sireet wasle
. ~ Cleansing of drainage ditches

- . Construction waste
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. Non-hazardous industrial waste

- Medical waste (both non-hazardous and hazardoﬁs) hazardous medical
waste is incinerated in TPA

One weck’s survey at Tamangapa disposal site by the study revealed the types of
waste being accepted at the site as shown in the following table. The do'rhiham_typc is
domestic waste with an average of 73% for the one week. | g

TPA also accepts waste from other organi?,alioné such as police and mititary, privatc
developers, and slate owned companies. However, during the study survey, the
waste hauled in by organizations other than Dinas Kebersihan accounted for 3 - 5% of
the total .incoming waste.

¢. Responsible organization

- Operation and maintenance of Tamangapa disposal site is_the responsibility of the
Operationat Section of Dinas Kebersihan, KMUP. Although this Section has three
sub-sections responsible for transport of solid waste and right soil, street sweeping,
and ditch cleaning respectively. It is significant to note that no sub-section is available
 for final disposal sites. Responsibility for the Tamangapa disposal site within the
section docs not appear to be clearly defined. '

“f.  Personnel

19 'pérsons from Dinas Kebersihan arc engaged for operation and maintenance work
-of Tamangapa disposal site. Two shift service, day time shift and night time shift, is
adopted for O & M work,

g. Heavy equipment

The following heavy equipment is operating in Tamangapa disposal site,

(kind of cquipment) (nilmber)
Excavator 2 _ o
Bulldozer 2

Besides the above mentioned heavy equipment, two toaders and one mini-loader are
' bclohg to Dinas Kebersihan and these egquipment are using for cleansing the open
station of the waste ¢tc. Further, one mini-loader and one bulldozer belong to Dinas
Kebersihan are under repairing, '
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While, Dinas chcrsilza’n planning to purchase two (2) back-loaders by using
1095/96 President Instruction Budget (national budget / INPRES DATI 1) for ditch

© cleansing.

h.  Access road and operational road

On rainy season; condition of opérational road inside Tamangapa site is fairly bad
because of the mud, and it is difficult for collection vehicles to go up the access road
which has approx. 11% slop’c,"as explained by counterpart. Opcmliona! road, existing
inside Tamangapa disposal snte, is paved by mixture of gravcl and soil. Because of

‘the continuous rain of the rainy season the condition of the operational road is fairly

bad. Bspecially, the operational road aceess to the weigh bridge from the entrance is
usually mud and difficult to go along Efficicnt drainage sysicm of the operational
road is required. |

i. Record keepin g of collection vehicles

Departure time, hauler and type of vehicle are tecorded for evei‘y coltection vehicle
entering into Tamangapa site by record keeper from Dinas Kebersihan, Recording of
type, gencration source and weight of waste has staried at the end of September 1994,
using teuck scale and computer which has becn donated by JICA.

j.  Weigh bridge location

The weigh brldge locanon was selectcd bearmg in mind uulum:on of the-second
entrance to the site. The second entrance is south: -west corner of Tamangapa site.
However issue of passing through private larid, to access this cntrancc has not yet
been solved. Accordingly, at present, wclgh bridge access is somewhat difficult.

k. Sile illumination

‘Site illumination is insufficient for the present night operation.

1. Operational effect to surroundings

On rainy season, several complaints occurred from susrounding residents for odor.
White, on dry season, no complaint are reported.

m. Scavenger

35 scavengers are scavenging in Tamangapa disposal site and the number is gradually
increasing. Their activity covers 12 hours a day, In addition buyers to purchase the

SCavangéd materiats from Tamangapa sile are scattered in the site surcoundings.
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Samata final disposal site =~
Site description
a. General condition

Samata disposal site is located in Kel. Samata, Kab. Gowa, 0.6Km south from the
boundaty between KMUP and ch Gowa, and 4.2Km south-east from Tamangapa
disposal site. Tallo river flow east side of the site and tributary of Tallo river stream
south and wesl s:id{: of the site. Mangara swamp is located 2,0 Km north from the site
and the tributary of Tallo river mentioned above ,_disc’hargcd to this Mangara swamp.
The site is flat and average elevation is apprOxL 3.5m from the mean sea level'and o
significant flood is reported in the site (hearing data from the farmess working in this
area). Two small villages are located cast of the site, named Rappocidu and Bossolo,
and accoss road to the villages is located along Talto river, cast of the site. The site is
a part of the covering arca of the irsigation systent, namely Kajenjeng, located in Tallo
river and just east of Bossolo village. For the location map of Samata disposal site
and surcoundings, see Fig.6.10. |

b. Land use and Jand productivity

Rice plant is produccd from Docember to June for almost all area of the site and green

been plant is produced from July to September for using approx. 50 % area of the
~ site. From October to November, no production of the ptant is reported. Recently,

approx. 100 people are working throughout a yea for plant production in the site area
which is 65 hectare for Samata disposal site (Zone 1).

“¢. Two villages located east side of Saniata disposal site

Two villages, namely Rappocidu and Bossolo, are located east side of Samata
disposal site. In Rappocidu, approx. twenty (20) households are living and in
Bossolo approx. three (3) households are living recently. Most of the inhabitants of

“the villages are working as the farmer in Kel. Samata area. The access road, the width

is approx. 3 - 4m, to these villages is located along Tallo river, east side of the site.
d. Electicity

Main electric cable of 150,000 voltage is existing atong Jl.Muttalib Dg. Narang,
located 1.5 Km west from the Samata disposal site. While, no main cable is existing
in J1. Veteran ‘which is the access road to the site and also J. Macanda which is
tocated 1.0 Km south from the site. For the location of the road mentioned above, see
Fig. 3.4.17. ' :
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. Water supply

" No watcr supply system is existing surcounding arca of the location of Samaia
= dlsposwt site. Most of the people living in this area using well and/or river water. Fig.

6.13 shows the existing water supply area in Sungguminasa city supplied by PDAM

“and future plan for next five years. At the present, water supply ratio of

Sunggummasa city is 29%.
Access road

The following is the dlmcnswn of the cx1shng road, namely Jl. Vcteran, for access to

Samata disposal site ;
- Length 11500 m
- Width :7-10m
- - Pavement : no paved (soil)
- Level : Towest point EL+3.0, highest pdim EL+11.0

In the rainy season, because of the continuous rain, tha lower part of 31. Veteran
usually mud and make it difficult to path by the mobite, In several paits of the road,
bed-rock exposed to the surface. Two bridges for pedestrian are located cast end of
the road.

Irrigation system, Kajenjeng

The irrigation system, named Kajenjeng, is located in Kel. Sa_maia, cast side of
Bossolo village, and operated by using the flow of Tallo rive. Kajchjcng was firstly
constructed in 1967 and expanded in 1977. Kajenjong ircigation system is operating
on rainy season, from November to April, and contribute to the rice crop field located
surrounding area.

_ Covenng area of Kajcnjcng is totally 523 hectare., '[he area is localed in Kel. Samata

(230 hectare for west side of Tallo river for which consist of KI.1.1, KJ.1.2 and
KJ.1.3 and 73 hectare for east side of Tallo river, MJ.1.1) and Desa Timbuseng (143
heciare which consist of MJ.1.2 and MJ.1.3) in Kab. Gowa and Kel. Tamangapa (77
hectare, KJ.1.4) in KMUP. Among these area, affected parts by consteuction of
Samata disposal sue (Zone I) is KJ.1.1 (65 hectare) and KJ.1.2 (100 hectare). For
the location of Kajen]cng, see Plg 6. 10 and for the covering area of Kajenjeng, se¢

' _Flg 614
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Site for taking the covering soil

JICA Study Team and Counterpart Team researched one of the candidat’e site for -
1aking the c‘o?crin‘g soil for Samata disposal site. This site which can be taken the

covering soil is located in Kel. Samata, Kab, Gowa, between JI. Veteran and JI.
Macanda, called “Bakung hill””. Total arca of the site is approx. 60 hectare. The east
end of Bakung hill is just 0.4Km from the location of Samata disposal site. For the
location of Bakung hill, see Fig. 6.10,

The potential amount of the soil which can be taken from Bakung hill is approx. 1.9

- million m3 and geological feature of this soil is, from the surface, Lateritic Clay and

Highly Weathered Surface Layer of the Bedrock. On the other hand, sequired amount
of the covering soil for Zone-1 of Samata disposal site (65 hectare) is approx. 1.6
million m3. Thercfore, the amount of the covering soit for Samata disposal site (Zone
I) can be covered from Bakung hill.

Since the last severat years, some private companics take the soil from Bakung hifl for
reclamation of new housmg complcx, for example, Landok Baru in KMUP, Pao Pao

'in Keb. Gowa ete.

Panakkukang Branch Office

General description of the site

- Branch office of Solid Waste Management of KMUP, Panakkukang branch office,

2)

shall be located in Kel. Borong, Kec. Panakkukang, south of JI. Borong Raya. Four
(4) hectare are ru;unrcd for this branch office. Pag 6.15 shows the location of the site
for Panakkukang branch office.

‘The site is located part of the flood area and the elevation of this area is approx. 0.9 m

above mean sea level (BL4+0.9). The site belong to private land and has no plantation
productivily recently. The canal is exisling east side of the site and the flow of it is

- from south to north. The width of 71, Borong Raya is approx, 13m, 7m of the center
~ part of it is asphalt paved and others are the shouldcr of the road.

: Fulum Plan of this area

a. Road

Panakkukang branch office site was decided in conmdcrauon of the future plan of the

road. Middle Ring Road will be located | just west slde of the site and Radral Road is
pianmng 1o constmct 0.4 K north of the site.
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- b. Channel

' Channcl is cxlstmg just east side of the site of Panakkukang branch office. ThIS

channel namely Antang Dramagc Channel, will be improved in the near future under
the Pampang River Improvement Prolcci (The study was done by JICA in 1994)

Workshop (in Tamangapa)
Operation and maintenance

Recently, Dinas Kebersihan started the operation of the new workshop tocated in
Tamangapa disposal site. The construction of this Tamangapa workshop was done by
using IBRD loan budget, and completed in Nov. 1994. Recently, eight (8) personnel
from Dinas Kcbersihan is working in this new workshop. Before stariing of
Tamangapa workshop, fepairing work, maintenance work etc. of the vehicles belong
to Dinas Kebersihan were done by Dinas PU’s workshop. All these duty for
operation and mainteiiance of all vehicles belong to Dirias Kebersihan, for example
waste collecuon vehicles, heavy equipment ete., were shifted from Dmas PU to Dinas
Kebersihan recently. However, O/M work is not go into orbit yet, because, for
example, etectricily is not received yetin the workshop, lack of equlpmem for O/M
work etc.

While, depot of abovc mentioned vehicles, belong to Dinas chcrs:han, is stilt using
the depot located in Dinas PU’s workshop site.

Equipment

Recently, Dinas Kebersihan purchased the following éqhipment for new wofkshbp
located inside Tamangapa disposal site by using local budgct of 1994/95 (the amount
is approx. Rp. 10,000, 000.-).

{Bquipment) (Quantity)
- Compn,ssor 1 unit’
- Blectric Welder 1 umit
- Carbldc Welder - Hunit
- Tire Openes I unit
- - Pulley/ Lift (5 on&6 lon) 16 set
- Clamp ; | 1 set
" - Open End Wrench - - 1 set

. Hamwer Ldet
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No b'udgc! is al{oéatcd (o purchase additional equipment for workshop, namely, local

budget, IBRD loan budget etc., of year 1995/96. White, next five years plan of the

budget, from 1996/97 to 2000/01, is iow under preparation in Dinas chersnhan In
this plan, the amount of Rp. 50,000,000.- is proposed 1o purchase the cqmpmcnl for
workshop, but the detait is not decided yet.

Former disposal sites

For the ocation, operation period, dumping method and present land- use of former
disposal sites in KMUP, sce attached Table 5-3, and location map of each site, see
Fig.6.16.

Potential Site for Final l)isposal

condition of potcnnal site for final disposal

MINASAMAUPA concepl has to I:x, considered for the future plan of Solid Wasle

Management, because of the lind limitation inside Ujung Pandang City, suggested by
counterparts. Afier several discussion and site visils 'tog'c_lhcr with the counterparls
from Dinners Kebersihan and BAPPEDA, KMUP finally selected the following six
locations, include Kabupaten GOWA and MAROS, for potential site of final disposat
of solid waste. ﬂ

a.  Extension of existing final disposal site

- Tamangapa Kee. Panakkukang KMUP

- Desa Mawang Kec. Sombaopu GOWA

- Bonto Mate'ne Kec. Mandai MAROS

b. Potential site

- Bulurokeng Kec. BiringKanaya KMUP
- Samata Kec. Sombaopu GOWA

- Palisi  Kec. Maros Baru MAROS

For detail description of each site, sce Tuble 6.4, and for the location, sce Fig. 6.17 -
Fig. 6.23,

Candidate Sites for incineration plant and transfer stations

These facilities will be considered in the SWM alternatives l_‘or.t'h,c Master Plan and
may be adopted depending upon the evaluation results. Area required ranges between
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2 - 4 heotares and location midway bctwecn the new disposal site and the city. The
Counlerpari Teatm have proposcd sites south of J1. Urip Sumohasjo in Kel.
Panaikang, Kec. Panakkukang. These are being cornisidered at the time of preparing
this report.

Recycling Activity

Duc to tive mformal way this activity is nmplcmcnted in KMUP ﬂ is dntﬁcult to cxaclly
quantify the amount and items recycled here. Preliminary suwcy showed that Lhis

_ aquvuy is broadly undertaken by four groups; -

a) | Scavengers at the TPA
b) Scavengers throughout the cily

¢) Buyers surrounding the TPA and buying from Scavengers

d)  Agents scattered throughout the city and buying from Buyers and Scavengers

atike
¢} Users of the recycled items who are mostly outside the city

A survey of the TPA scavengess, six of the Buyers and 10 Agents was carried out by

. the Stady and the amount of waste recycled by item was estimated. resulis of this

survey are described hereafter.
TPA scavengers

There are 31 scavengers active at the TPA, with ages ranging from 12 to 70 years old,
13 males and 18 females. They work during the day time from 7 AM for about 12
hours. They work in groups and independently. They carry the recycled items to the
buyers scattered around the disposal site and sell it there, without any processing
work.

Daily income of a TPA scavenger is reposted to be about Rp. 9,200. -

Scavengers are registered wilh_ Dinas Kebersihan, but there is no other official
relationship between them and DK. Even the registration was done a number of years
back and no updating has been done since then,

Buyers

" Buyers purchase the items from scavengers and resell to agents. They not only buy
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“from TPA scavengers, but also from scavengers from the city. Buyers basically buy
and sell at their shop premises; scavengers come sell their items and Agents come and

buy. No processing is done at the buyers shops.

Mos! of the interviewed buyers have been in this business for a number of yeérs and
when the present site was opened, moved to it from the old site. Only one of the six

buyers was registered with DK.

Agents

For the ten surveyed agents, the average number of ycars in this business was about
10 years. Agenls buy from buyers and scavenge‘rs:outside the TPA alike. Some
agents also purchase recycled waste from other cities (approx. 35% of daily
purchase). | '

Agents have pickups which are used to collect the purchased items. ltems are washed
and sorted out at the agents shops before selling them to the users. Agents shops were
more perménenl structures when compared with buyers shops, which are témpo‘rary
structures.

-} was difﬁéult to follow the teail of the recycled items after they are sold by the
“agents. Agents reported that purchasers of the materials from them are located in

Ujung Pandang and Surabaya. Mainty plastic, cardboard, aluminum, rubbér and tin
were shipped (o Surabaya, althugh some plastic is being sold in KMUP.

Agents are not registered with DK.
Recycling amount and prices

The following table shows an estimate of the wasle recycling amounts. This cstimate
was reached by asking the Agents interviewed about their shares of the market. Based
on their responsc the total was calculated. Totals were very close and the averages
were adopted. Approximately IS tons are recycled daily. Component shares are as
follows;

Glass - 47%

Cardboard L 4%
~Can 27%
-Steel bar 4%

Iron 7%

“The total recycled amount is approximately 3% of the generated waste amount in
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KMUP,
Approximate Recycled Amounts Daily

(unit= Kg/d)

Recyclable . TPA KMUP Scav.
Ttems | Scavengers | Agents - Share
Plastic =~ - 168 . 808 21%
| Glass | 1,400 7,016 2%
Cardbodrd | 80 567 14%
Aluminum . 20 135 | 15%
Can = | 200 4,034 5%
Steelecbar 0 639 - 0% _
fron 0. 1,009 | 0%
Rubber 0 251 0%
Tim 0 40 0%
Brass : Q 10 - 0%
Copper 40 0 | . . NA
Bones 2 - 0 401 0%
Total . 1,908 15,000 13%

The following table shows the buying and seling prices for the recycled waste items,

Prices of Recyclable Hems
(unit = Rp./Kg)

' |Recyclable TPA ‘Buyerd Agents

‘ Scavengers _ : :
ltems Selling | Buying | SeMing | Buying | Selling
Plastic 250-300 | 250 | 325-400 | 250-350 | 350-450
Glass 25-30 | 25 35-40 40 60
Cardboard 50 50 | _60-100 | 75-150 [ 100-300
Aluminum 300-750 | 500-1100| 750-1200 | 1000-1400 | 1100-1600 |
Cam_ 30| 2530 | 4060 | 5080 ). 70-125
Steelrebar | [ 100200 [ 150-250 | 70-270 | 100-380

~ |iron Sl bt | 80200 | 75-210 [ 100-225
Rubber ~ ° | 200-250 |- 300-350 | 300-350 | 350-400
Tin 3 | 400-100 | 525-750
Brass ' 21002500 § 2300-2600

|Copper o NA | NA

* {Bones 1 ' | 25 | 260 |

6-35



1.7

H

Financing Conditions of SWM

Present SWM financing

- SWM financing comes from the budget allocated to Dinas Kebersihan and the

collected retribution fee. Dinas Kebersihan (DK) budget, in the same manner as
KMUP budget is divided into two components, Routine and Development. Figures
for both KMUP and DK budgets for lhe past four ycars are shown in the following
“table.

'KMUP and SWM Rouunc and Development Budgets (Rp. 1,000)

1991092 1992/93 199394 - 1994195

1, KMUP Total 45,993,753 | 60,439,287| 66,044,737 80,690,606
Rouling 27341653 |  34,687,644| 40,540,033 47,972,864
Developiment i8,651,100 |  25751,643| - 25504704} 32,717,742

-| 2./ DK Total 1,949,465| 3,143,950| 4,557,923| 4,972,039
_Routine 1,113,565 1,196,757 2,822,699 2,518,137
Development 835,900 1,947,193 | 1,73522%4 | 2,453,902

3. DK sharc of KMUP 4.2% 5.2% | 6.9% 6.2%
Routine 4.1% 15% 1.0% 5.2%
Deve!cpmem : 4.5% 1.6% 1] 6.8% 1.5%

Notes: - 1991/92 A 1993/94 figurcs from ADIPURA report -
1994/95 KMUP figures from KMUP BAPPEDA and SWM ﬂgures from
Dinas Kebersihan

While total KMUP budget incecased by 1.75 during the four years, increase in DK

| budget was larger at 2.55. Overall DK budget share of KMUP budget grew during

the first theee years to reach almost 7%, but then fell to just over 6% during the last
year, ' '

Routine component of the budget is used for operation and maintcnance, while
development component covers investments for new projects and purchasing of
heavy cquipmient as vehicles. Office equipment purchasing, such as computer and
stationary is done under :ﬁoutiné budget. DK development budget increased by 2.9

times during the four years, but an cxceptional increase of 2.33 times from 1991 to

1992 is noted. This may be explained by the introduction of a number of new waste
collection vehicles; 4 Kijang and 11 Dyné Rino vehicles in 1992, In 1993 only three
new vehicles were procured, Toyota Armroll, and this may explain. the falt in
development budget from 1992 to 1993.

On the other hand, reasons for the more than doubling of DK routine bl_idget between
1992 and 1993 are not clear. However that situation appears to be exceptional as the
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routine budget fell back from 1993 to 1994.

DK 1993/94 expenditure and 199471995 budge

“‘Table 110 shows a breakdown of the 1993/94 expenditure aiid 1994/95 DK budget.

Only routine expenditure was available for 1993/94. Loan repayments and equipment
depreciation are not included in cither the budget or expendiiuce. Routine budget plan
for 1994/95 is greater than the actual expenditure in 1993/94 by 10%. Increase is
mainly in vehicle and heavy equipment maintenance (+14%), solid waste collection

 and transport operation (+119), and night soil transpost operation (+16%).

Devetopment budget for, and breakdown of 1994/95 budget was atso received from

DK énd it was therefore possible to estimate shares of major items;

a.  Roufine budgel

Salaries and allowances; 23%

Spare parts; 5%
' Fuel and oil; | o 9%

Small equipment; 2%

b.  Development budget

Purchase of new vehicles; 0%
Purchase of new containers; 3%
Final disposal si(c; ' ' 15%
New workshop and garage; 10%
Public toilet facitities; 1%

Breakdown of the 1994/95 routine budget by activity is not direcily shown in the
budget but can be estimated as shiown in the following table. |
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DK Routine Budgel Brcakdown by Activity

- 1. Solid Waste StmclSv-eepmg Grass Culting! DitchCi_éanm Nizght Soit

l.SaJan‘cs,ctc 331,049.610] _ 83,477,466) - 15,177,221] 102,449,617] 31,341,089

2. Operation Cost | 495,663,750 __ 200,000,000 5,000,000] 150,531,950 31,707,750

|3 Spare pasts 99,129,000 1,290,323 _ 0 2,580,646] 7,000,000
4. Fucland Oil | 453036429] 2,632,678 6.261,936] - - 5,265,356 36,263,602
|5 Batkeries, cie. | 128,563,000 1,400,000] _ 028000000 _8210,000
lo.owers | __45228,i60] 23,852,846 4,355,063 129,396,674 10,887,657]
Total __ 1,553,169,049) _312,753313] 30,794,720 293,004,23] 125,415,093

Share of Tot. (%) ' 61% 4%l 1% 13% 5%

The total amount of this table représents 92% of the foutisie budget. The remaining
8% is altocated to the othér sections of Dinas Kebersihan. Expenses for the
Retribution Section {mainly salaries) are included in the solid waste collection and
(ransport activity,

As can be expected the major portion of the budget is used for the solid waste activity,
while the remainder is almost evenly divided between ditch cleanmg and street
sweeping activitics. This indicates the imporiance of ditch cleaning in KMUP. Night
soil transport and disposal accounts for 5% of the budget.

Retribution system

The three possible fees Dinas Kebersihan receives for its services are the waste

colleclion fécs, tipping fees at the TPA from haulers other than Dinas Kebersihan, and ‘

the night soil drainage activity. This section deals with the retribution fee collected for
the waste collection and transport service. This may be estimated lo represent over

© 90% of the total.

Retribution share of SWM expenses

The following table shows DK expenditure and income in the lasi four years,
Retribution fee, Dinas Kebersihan’s only substantial income accounted for just Icss
than 10% of the total budget in 1993/°94. With only 27% coming from: KMUP

~ budget, Dinas Kebersihan has relicd heavily in the past on ouside sources to cover

the shorifall in its budget. Outside sources include foreign loans (IBRD), Inpres
program and other national programs.
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‘Retribution Share of DK Budgets

1221!192 19927293 199394 18248285
1 EXPENDITURE -
Rouitine 1,113,565,000] 1,196,757,000] 2,822,699,000] 2,518,136,790
| _Development $35,900,000] 1,947,193,000] 1,735,224,000] _2,453,902,000
| Total 1,949,465,000] 3,143.950,000] 4,557,923,000{ 4,972,038,790
2, INCOME o 1 |
|- Retribution’ 304,094,000] 377,772,000} 396,661,000 . NA
- % of Tot. Income . 18%| 12%| . 9% NA
KMUP Budgei 438.689.000] _ 905,054,000] 1227,939,000] ~ - NA
| . <% of Tot. Income 2% 29% 21%|  NA |
| _Othir Sources 1,206,682,000] 1,861,124,000] 2,933,323,000 NA
| af Tor Insome L £D50 04, GAG MA

Source: ADIPURA, March 1994

_ Allhough the retnbuuon amount collected has increased gradually the share of that

amount in the expenditire continues to decrease, reaching 9% in 1993194 budget.

Dinas Kebersihan estimates that actual amount of retribution coltected that year is only
30% of the potential amount that coutd have been collected. That is why Dinas
Kebersihan has decndcd o introduce a new retribution collection method as desciibed
herealter.

The Study Team, in addition to the figures shown in the above table, has also
received a sccond figure for retribution fees collected in 1993/94 from DK. The
second figure is Rp. 284,526,825.00, which is 30% less than the ADIPURA figure

- in Table 1,12. That figure would reduce the retribution share 10 6%.

New retribution fee collection system

Starting Nvember 1994, DK coltects the waste collection retribution focs through the

~coltection offices of PLN Tariff levels applied arc those stated in Law 3/1990.

Therefore the new retribution foe system introduced a new fee collccuon system rather
than raismg of the tarilf levels.

At present PLN has 142, 325 customers, and if retnbut:on fees are collcclcd from all
these customers, PK calculaled the total amount collected in one month to be Rp.
141,226,500 (following table). At Rp. 1.694,718,0{)0 annually, this sum would
cover 34% of the 1994/95 budget, and retiibution amount collected would be more
than 4 times the previous year. |
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Dinas Kebersihan New Retribution Collection System

No. _Category Consumer | Tardff  |.  Total
' _ - Number | (Rp/Month) | (Rp/Month)
PUBLIC FACILITY | - __
181 - - 520 0 0
2 Is2 . 1,150 0 0
| 3 |s3 | 355 0 0
. |RESIDENTIAL HOUSE : 1 g e
4 |R1; Temporary Building : 89.905| - 500| 44,952,500
5 |R2: Semi Permancnt Building - 19,745 1,000] - 39,745,000
6 _|R3: Permanent Building 2,135 1,500 3,202,500
"7 |R4: Multi Storey Permanent - 295]  1,500| 442,500
- {Building _ .
~ |BOARDING HOUSE
8 |UlL: Ciass C , 4043 ~5,000] 20,215,000
| 9 |UzClasB 2,849 - 1,500] 21,367,500
10 |U3: Class A 23] 15,000 345,000
HOTEL | |
11 [Hi:Class A 65 ~ 17,500] 487,500
12 |H2: Class B ' 4 10,000 40,000 -
13 {H3: Collage, Inn, Mess 6 25,000 150,000 e
RESTAURANT, BAR, STALL, : :
MASSAGE - |
14 111: Restaurant Class H1 i 10,000 10,000
15 ]12: Restavrant Class I 134 0 15000] 2,010,000
- 16 {13: Restaurant Class | - 239 20,000 4,780,000
17 [14: Other Class i~ | 46| . 20000 920,000
18 [15: Other Class 1 1 20,000 20,000
MERTING HALL,
WAREHOUSE |
19 |G1: Warchouse, Storage 793 3.000] 2,379,000
20 |G2: Mecting Hall, Wedding i6 10,000 160,000
Receplion
TOTAL | 142,325 141,226,500

Actual fee coltected in 'Fcb;‘uary and March ‘9$ reached about 85% of potential
amount based on DK estimations.

Estimate of SWM unii cost

SWM unit cost shall be estimated vsing the 1994/°95 budget figures.
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Table shown in Artical 5.1.7 (1) shows that DK 1994/°95 budget as follows;

Routine = Rp. 2,518,137,000
Development = Rp. 2,453,902,000
Total = Rp. 4,972,039,000

These figures includé the total activities of DK. In order to estimate the SWM cost,
night soil transport and landscaping activitics are deducted. Based on Table L11,
these activities account for 5% and 1% rcSpectweiy of the routing budget. In the case
of the development budget, other than SWM prejects the sum allocated for pubtic
toilets was 7%. Therefore deduction of these ﬁgures froria routing and development
budgets will provide SWM budgct

In addition to th‘e above, the expenses incurred by LKMD activity in collecling waste
and bringing it to the TPS should be included in the SWM cost. LKMD expenses can
be calculated as 40% of total retribution fees cotlected. Retribution fee figures
appearing in Table 1.12 represent the 60% received by Dinas Kebersihan. As the
1994/'9$ retribution fee amount coltected is not known, that of the previous years
have been used to project the 1994/°95 retribution fee. Accordingly LKMD expenses
are ostimaled as Rp. 301,384,000 in 1994/1995,

Therefore SWM portion in 1994/1995 budget may be estimated as foltows;
Routine = Rp.2, 367, 049,000 (other DK sections have been included)
'Dc.velopmcnt = Rp 2,282, 129000
LKMDcosts = Rp. 301 384000
Total SWMcost = Rp.4,950,562,000
On the other hand total solid waste collected and transported to TPA by DK is
estimated based on the records of six months obtained from the TPA and the Study

survey in September 1994, This figure is 333 546m’ per year. Therefore, using the
total SWM cost, unil cost will be Rp. 14, 840/m’. If the developraent cost is excluded,

‘and furthérmore costs for other DK activities of strect sweeping, grass cuiting and

ditch cleaning are deducted (as shown in Table 1. 11 from the above Routine budget
ﬁgure. the unit cost for solid waste collection and transport activity can be estimated
asRp. § ,060/m> (Rp. 18,630/10n assummg densily of havled waste as 0.32Um’).

If the 1993/94 Rouime expefiditures and relribution fees sum collectx,d (described in

table shown in ariicle 6.1.7 (2)) are _uscd the unil price wlll be as follows;
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Routing expenditure for wast'c transport = Rp. 1,618,006,080
Added LKMD expenditure = Rp 189,684,550 . _
Unit cost of waste transport (‘93/°94) = Rp. 5,705/m’ {Rp. 17,830/ton)

Results of this analysis are summarized as follows;

Estimation Preconditions L ' Rp/m’
Ay 19941 95 totai Development and Routine budget after 14,840
cxcludmg mghl soil transport and landscaping budgets |
(2) | 1994795 Routmc budget after cxcludmg Development, and- 7,750
' deducting from Routine budgct portions of mghl soil- '
| transport and landscaping s _
(3) | 1994/'95 Routine budget after excludmg Development, and 5,960
| deducting from Routine budget portions for night soil |
transpo, landscapmg, strect sweeping, and drain cleanmg N
(4) | 1993/'94 Routine cxpenditurc after deducting expenditure 7,380
| portions of night soil transport and landscaping - '
(3) | 1993794 Routine expenditure after deducting expenditure - 5,700 -

portions of night soil teansport, landscaping, street
sweeping, and drain cleaning

Regulations Coverning the Activity

General

In the report titled “DATA AND iNFORMAT[QN ON SOLID WASTE
MANAGEMENT IN UJUNG PANDANG MUNICIPALITY, 1992/1993”, prepared

by Mr. Sommeng, former dicector of Dinas Kebersihan, the following regulation and

operation standards are quoted;

a.

Local Government Regulation 11/1987 on organizational steucture and work
program of Dinas Kebersithan KMUP,

KMUP I\:iay'oral Deceee 466!8.Kep:‘061'.1!1989 on job dcécriplioﬁ of Dinas

Kebersthan sections and sub-sections:

Local Government chulatlon 3/1990 on c!eansmg management in KMUP
(referred to as PERDA 3/1990).

KMUP Mayoral Decree 2511/1990 on iﬁ1plemcnting PERDA 3/1990.

KMUP Mayoral Decree 3718/1991 on lecnrvcal guldclmcs for unplememlng of
PERDA 3/ 199{}
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i KMUP Mayoral Decree 33111992 on ‘perfeciion of technical guidelines of

Sohd Waste Managcment SWM) and collccllon of ¢cleansing Mrtbutlon fee.
g. KMUP Mayoral letter ldl658.5/EdarlHKll*)9l on clcansmg maintenance.

h. KMUP Mayoral letler 1256/660.2/HK/199% on upgrading community
participation in cleansing activity .

i, KMUP Mayoral letter 16/658.5/DK/1992 with Staridard Operational Procedure
“(SOP) book attached to pach Kelurahan, to use the book as a refetence for their
operation, '

;. Book on Standard Operational Procedures
k. Additional Guidelines on SOP for KMUP SWM

1. KMUP Mayoral Decree 2/1994 regarding révision of ceriain punishment aspects |
 of PERDA 3/1990. -

" Of the above stated documents, the Study Team has available documents numbers: a,

¢, i, j» k and 1. The other documents were requested from the Counterpart Tean but -
they explained that regulation 3/1990 was the sote onc being foltowed and ail other
documents were related to it.

Review of avaifable documents
a. ' KMUP Mayoral Decres 1171987

This decrec defines the duties of the newly established Dinas Kebersihan and sets out
the sections and sub-sections, while describing their functions.

b. PERDA no. 3/1990

This regulation sels out the SWM system in KMUP and the duties of citizens,
community groups, and Dinas Kebersihan (DK). This system as described in the
regulation is summarized as follows:

o KMUP provides TPS and TPA sitcs.

= Waste hautage from houses to TPS is coordinated by the citizens,
Kelurahan and RW/RT heads.

=» DK isresponsible for transporting waste from TPS to TPA.
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= Generators of more than 2.5m3 waste/day are responsible to transport their
‘waste directly to TPA, or request special assistance from DK. :

= KMUP will be responsible for transpori of coristruction waste.

= Waste shall not be incinerated in arcas not désignated for this activity, at
places less than 10 meters feom public streets of buildings, and not in
holes. '

=3 Waste shall not be disposed of in rivers, canals, ditches, beaches, public
roads and centers, sidewalks, or other places.

= Generators of hazardous waste shall equip their sites with special bins or
tanks for accommodating that waste.

The regulation also sels out the retsibution fee to be paid _by.dischargers by
classification. Residents are classified into 4 categories, and fees range from Rp.
300/month to Rp. 1,500/month. Classifications cover hotels, businesses, industries,
~ and commetcial concerns. Night soil removal from tanks and wells shalt cost Rp.

- 15,000. Dischargers who dispose of their waste dircetly to the TPA shall pay Rp.
- 500/m3.

c.  KMUP Mayoral Decree 2/1994

This decree reduces the period stipulated for incarceration under PERDA 3/ 1990, for
violators from 6 months to 3 months, white maintaining the fine of Rp. 50,000

d. KMUP Mayosal Letter 16/658.5/DK/1992

By this letter the Méyor instructs all heads of Kelurahan to use the Standard
Operationat Procedures on SWM as a guide to implement cleansing in their respective
Kelurahan.,
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Field Survey

Survey for Solid Waste Amount and Composition

Qutline of survey

 Unit Generation of solid wastc

T hc survey was donc hy foilowmg manner

“Weight and volume of generated waste at several sclectcd aréas in Ujung
Pandang City was survcycd daily, for cight days continuously.

Location of the sampling area are shown in Fig 6.24 and Table 6.5.

“Survey items are following ;

Residential acca : High, Middle and Low income area

nuraber of houses and inhabitants
floor area (m ) _
weight and volume of gencrated waste (45 samples)

Commereial area : Depariment Store, Hotel, Restaurant and Shopping Street
_numbér of shops
number of employces

floor arca (mz)
weight and volume of generated waste (15 samples)

Market arca

arca of the market (m’)
number of stalls
weight and volume of generated waste (4 samples)

Office area
number of employee

{loor area (mz;)_
weight and volume of generated waste (4 samples)
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¢.  Street Waste

- tength and width of the street
- weight and volume of generated waste (2 samples)

2}  Amount of solid waste al final disposal site

3)

Measurement and recording of waste amouni, type, origin, hauling vehicle, arrival
and depatiture times was started end of Septcmbér 1994 in TPA, However due to
constant disruption of the electric Su"pply' the weigh bridge has yet to be used ona
continuous basis. Fortunately during the Time and Motion survey, implemented in
August the weigh bridge was operated.

Analysis of the solid wasle
The survey was done by following manner ;
- Samples of this survey are same with unit generation susvey sample

- - Bulk density and Physical composition was done for seven days continuously :
these analysis ware done inside TPA site

For other analysis, mentioned below, two days samp]e were taken (Monday
sample and Saturday sample} : these samples were sent to Jakarta and analyzed in
Water supply and Environmental Sanitation Training Center in Bekasi Timur,
Jawa _Barét, because there ate no big dryers in Ujang Pandang using for

analysis.
- Sampling arca and nurnber

a.Residential arca : High income 1 safnple!day
: Middle income 1 sample/day
T Low incomg 1 sam.plclday
b.Commercial arca 1 sampl‘ﬂday
-¢.Market arca 1 s‘ample_lday
d.Oftice arca 1 sample/day

- Item of analysis
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“a. Bulk density

b. Physwa] composition (wct base)

c¢. Moisture content for each compositios (for combusuble and non-combustible
wasie)

d.  Ash content for each composii_io’n (for combustible waste only)

‘e.. Lower calorific value for each compb'sition (for combustible waste only) -

‘f. Blementary aﬁalyéis for each bonipo‘silion (for combustible waétc' only ) :

Carbon(C), Hydrogen(H), Nitrogen(N), Sulfu(S), Chloriiie(Cl), Oxygen(O)
Program development for truck scale

Compuler program was developed to record collection vehicles which inter into TPA
together with solid waste amount measured by teuck scale. -

a. Vehicle code

b. Dateandtime -

c. Arcal gencration source (Kecamatan and for Keturahan)
d. Weight of wasle

e. Typeof wasle

Foltowing report can be produced

a, Daily report
b. Monthly report
¢. Yearly report

Result of survy on solid waste amount and composition (wet season)
Unil gencration rate-

Results of unil generation rate surveys for solid waste amount in residential arcas are
shown in ihP foilowmg

K Unit (Jenerauon Rale and Bulk Densxly in Rcsrdenual Arca

* Residential area Generauon rale {kglcaplta) Bulk density (kg/liter)

: ‘Dryseason  Welseason ~ Dryscason___Wel season
High income 0.423 - 0.390 0.214 0.345
_Middle income 0342 0318 6227 0.346
Low income 0338 - 0322 0224 0.337
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2)

3)

Unit gcncratton ratc in commercial arca dnffcrs by type of gcncralmn source.
Following is a result of lhc surveys in the wet season.

Unit Genera(iop_!}_e_\_lc of Commcrcial Waste

Commercial Generation rate Bulk density (kg/lit)
(kg/100m2 floor area)
Activity | Dry _ Wet Dry | Wet |
a, Market 175 | 236 0300 [ 0328
b. Department store 0.3 B 0.075 0.372
| c. Hotel 01 | 08 | 0129 0.314
d. Restaurant 0.5 14.9 . 0.121 0.510
e. Shopping street 1.2 1.1 0.130 ~0.254
f. Office 0.07 02 ] 00560 | -0.143
2. Street waste . 0.5 0.2 0.229 0304

Solid waste amount disposed of

Solid waste amount disposed of in November was measured at the weigh-bridge as
shown in Fig.6.25. Average amount was 262 ton/day at that time.

Solid Waste Amount Disposed at Tamangapa Disposal Site

Wéckday Seplember 1994 January 1995
Amount (m3) Trip no. | Amount(m3)|  Trip no.
Sunday | 663 131 | 929 185
Monday | 711 145 1,020 204
Tuesday 691 140 1,054 209
Wednesday 679 139 1,029 | 205
Thursday 745 154 1,062 a1
| Friday 140 | 150 1,032 200
Saturday 713 145 916 185
Average 706 143 1,006 200

Solid waste composition and chemical analysis

Fig. 6.26 and Fig. 6.27 show the results of survey in dry season and ‘wel season
respectively. Physical composition is almost the same. But moisture content in the
wet scason is 10% higher than that for the dry season. I‘ollowmg are some important
indicalors that are different for the dry season and wet season,

Solid Waste Composition

Dry scason  Wel seasolt
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1)

2)

a. Wet base céniposilion. o : _ :
Combustible - 94.8% 94.6%

~ Non-combustible - 5.2% - 5.4%

b. Dry base composilion '
Combustible . $8.2% 85.8%
Non-combustible 11.8% 14.2%

“¢. Moisture content _ 58.3% 67.6%
d. Ashcontent 13.5% _ 10.3%

¢. Organic content : S 28.2% O 222%

f. Lower calorific value (334kcalkg)* (820kcal/kg)

(Q=45V-6W) ’ 917kcalkg 594kcalkg

Note: * Measurement may have some misunderstanding

“Estimation of solid waste amount and composition

General conditions of estimation

Since all generated waste is not coltected and transported in KMUP at present; the

~ solid waste amount has been estimated using unit generation rate obtained through the

field survey conducted in this JICA study. It should be remembered that solid waste
amount in wet season is reported to be greater than the respective amount in the dry
season by about 10 to 20% ‘in Indongsia. Futuze solid waste amount is cstimated
based on the forccast socioeconomic framework including future population aud
future land -use and taking into consxdcratton the general teadency in many countrics
that upgradmg in living standard will be accompanied with an increase in unit
generation rate, Also it should be noted that increase of unit gencration rate wnll be
mainly in the ficld of commercial activity.

Also it is a general tendency for solid waste composition {o change according (o
change in life style, specially in living standards. Experience in many countries shows

" that percentages of paper, plastic, metal, and glass will incecase while percentage of
 putresible maiter will dectease in the future.

Socmeconomic Pramework

Populauon is forecast to be 1.52 million in 2005 and 2. 2 million in year 2015, which
is 2.2 times the population in l992

. GRDP: will inicréase not only according to increase in population- but also the

development of the regional cconony. Growth of rcgional economy will be assumed
based on several development scenisios considesing future increase of GRDP per
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capita as shown in the following table,

Economic Framework

:3) Unit Generation Rate and Wasle Amount

a. Domestic waste

According to the survey result in the dry scason, unit generation rate of domestic
waste was (.34 kg/capila/day. As the soiid_ waste amount in wet season is reported to
bo 10 to 20% greater than that of the dry season, 0.36 kg/capita/day is used as
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_ Unit 1993 1995 2000 2005 2010 2015
| Population 1000 person 1020 1,080 1,270 1520 1870 2200
a. Case A 4% increase _ ' o
GRDP Rp. billion LI71 1,267 1,541 1,875 2281 2775
GRDP/capita Rp.1,000/kcapita ‘1,148 1,162 1,213 1233 1220 = 1,261
Ratio of GRDP/cap _ 1993=100% _100%__ 101%  106% _ 107%  106%  110%
b. Case B 6% increase - | SR
GRDP Rp. billion L17F 1316 1,761 2,356 3,153 4,220
GRDPlcapita Rp.1000/kapita 1,148 1,207 1386 1,550 1686 1918
| Ratioof GRDP/cap __ 1993=100% __100%  105% 121%  135%  141%  167%
€. Case C 8% increase
GRDP Rp. billion 1171 1,366 2,007 2,949 4333 6,366
GRDP/eapita Rp.1,000/capita 1,148 1,253 1,580 1,940 2317 2,894
Ralio of GRDP/cap  1993=100% _ 100% _ 109%  138%  169% 200%  252%
Future land use is forecast as shown in the following.
Future Land use in KMUP . (Unit ; ha)
| 1993 1995 2000 2005 2010 2015 2015/1992
Residential =~ 4,395 4,684~ 5405 6,127 7,564 9,000 204.8%
Commercial 296 326 399 473 587 700 236.4%
Industry 359 380 433 486 743 1,000  278.7%
Institution 1,025 1,048 1,105 - Li162 1,231 1,300  126.8%
Open 373 39t 434 478 559 640 171.5%
- {Road -~ - 680 . 726 © 843 960 1,180 1400 205.9%
| Vacant 650 600 472 345 . 191 37 5.1%
Dry land 2,450 2,332 2037 1,743 936 - 130 53%
|Paddyfield 4,470 4,264 3,750 3,235 2,288 1,340  30.0%
Swamp 470 464 450 436 383 330 70.2%
Fish pond 1,429 1,383 1,268 1,153 936 720  50.4%
River 980 980 980 . 980 980 980  100.0%
Total 17,577 17,5717 _ 17,577 11,577 11,577 11,571



average.

Unit gencration rate will incréase according to the upgrading of living standard in
general. However increasc rate is not so Jarge. Theréfom, yearly increase rate is sct at
1% and accordingly unit generation rate in 2015 will be 0.45 kg/capita which is
almost the same as the present generation rate of high income level.

Unit generation rate of domestic waste in Ujung Pandang is therefore estimated as
follows;

Unit Generation Rate of Domeslic Waé_te
(Unit: kgfcapita)

Dry season Wel season Avcrage
1994 0.34 0.32 0.33
2005 - 0.38 0.32 0.35
2015 | 0.42 039 | 041

b. Commercial waste

Based on the result of the JICA survey, commercial waste is estimated as 60 ton/day
(excluding office waste). Waste amount will increase according to in¢rease in
commercial activity. Commercial activity will not only increase due to population
increase but also due to upgrading of living standard. Therefore, it is assumed that
commercial activity will increase in parallel to increase in GRDP. Itis further assumed
that commercial arca will increase together with increase in population and aclivity
will increase in ling with increase in _GRi)P per capita. Based on the above
assumptions, solid waste amount will increase as follows considering realistic
increase in the socio-economic framework.

Solid Waste Amount

Year Unit generation rale per arca Commercial waste amount
1994 223 kg/ha 66 ton/day
2005 357 kgha 187 ton/day
2015 528 kg/ha 370 ton/day

¢. Institution

Part of commercial waste will be produced by institutions. Institutional land-use
growth is forccast at a lower rate than increase in population. Therefore institutional
waste amonnt is estimated as follows;

" Institutional Waste Amount
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1994 15 ton/day
2005 : 28 ton/day
2015 | 45w0nday

d. - Other waste

Strect waste araount is estimated based on the increase in forecast sireet area which is

roughty proportional to populauon increase. Coticeening ditch cleanising it is p0331ble

to assume that the waste amoum from ditches in the foture will be the same as present -

considering the future arrangement of ditches’ and also the likely reduction in waste
amount discharged into ditches.

¢. Total waste amount

Based on the above, the total waste amount will be as shown in the following table
considering future increase in population, economic activity and also fetuse increase
of unit generation rate for domestic and commercia! wastes.

Forccast Wasle Amount - __(Unit; ton/day)
Forecast Average Solid Wasle Amount

I 1993 1995 2000 2005 2010 2015

Domestic waste 367 400 490 617 797 985

- |Commercial 66 84 128 187 266 370
waste ,

- |Institution 15 16 . 19 23 28 35
Streel sweeping 13 14 17 20 23 . 28
Ditch cleansing 0 10 10 10 100 10
Total 471 525 666 861 1,132 1,438
Industry 58 73 101 131 165 201
Qther waste .

Grand total 529 598 767 992 1,296 1,640

4)  Waste amount by Kecamatan

Waste amount gencrated by each Kecamatan is estimated based on popula:lion and
land use distribution. The resolt is shown in the following table.
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 Waste Amount Generated Da:ly by chamatan

-1 No. Kecamatan Waste Amount Gcneratcd (Vd)
- 1995 2005 2015
1 |[MARISO 28 38 45
2 |MAMAJANG 33 41 48
3 |MAKASSAR 46 62 74
4 |U.PANDANG 25 29 38
5 {WAIO 43 52 68
6 |BONTOLA 35 46 54
7 (TALLO 49 79 99
8 |U.TANAH _ 29 39 64
9 |PANAKKUKANG 82 146 287
10 [TAMALATE 105 209 301
11 |BIRINGKANAYA 48 122 362
Total KMUP 525 862 1,439

5)  Waste amount in Maros and Gowa

a.

" As it is difficult to obtain final disposal sites in {(_MUP, future disposal sites will be
located outside KMUP. In this case, the final disposal site will be operated as an
inter-municipal disposal site based on Minasamaupa (KMUP, Maros and Gowa)
conccpt The future solid waste amount to develop the final dlsposal plan in
Mmasamaupa area is estimated based on the Minasamaupa concept report. The
development program up to the year 2010 on sanitation and solid waste in that report

General

is as follows:

@

i.
it

Intentions and targets

i Minasamaupa

ii.

il
iit,

vi.

Policy and ihﬁiﬂ_ steps .

the environmenl _
Improve collecu on service by encouraging commumty paﬁlc: pahon o

“Give pnouly to samtauon scmce for urban areas
Cope with and control the pol!uuon of groundwater, river and other canals
Devetop an altemative for strategic final waste disposal having small impact on
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" Improve the standard of public health in Minasamaupa arcas

Tmprove the quality of urban sanitation in accordance with urban improvement
Improve solid waste service in order to be able to serve 85% of waste produced




‘v, Improve opcfalional and maintenance system efficiently and effectively
{¢) Components of the program

i.  Begin the clean river program

ii, Develop sanitation facilities (scpuc tank, WC, elc.) and install scwagc systcm

iti. - Free the upper reaches of river from pollution

vi. Tmprove the integrated wasic management between KMUP, Maros and
" Sungguminasa :

v. Improve waste and sanitation facilitics

iv. Develop a new final waste dispbsal site

iiv. Prepare the development of waste water processing center

b. Population increase

Total pop‘ulatioﬁs of Maros and Gowa are 202,000 and 210,000 persons in 1990 and
are éstimated (0 be 340,000 and 353,000 persons respcctivcly in 2010. Populations
of Maros and Gowa in 2015 are forecast to be 381,000 and 396,000 persons using
the same increase ratio. Urban poputation in both areas are estimated up to the year
2010 in the above mentioned report and using the same increase ratio are esumatcd for
2015 as shown in the following table.

Usban Populauon Forccasts in Gowa and Maros . =
1993 1995 2000 2005 2010 2015

Sungguminasa (Gowa) . 58296 61,280 69,173 79,000 90,000 - 101,000
Masos & Batapg Ase (Maros) 50,085 52,649 59,946 63,000 93,000 117,000

‘. Service population

Served populations in Maros and Gowa in 1993 were reported to be 17,000, and
40,000 and service ratios of total population were 8% and 18% respectively (service
ratios of urban population are 34% and 68%). Considering the pn'drity to provide
solid waste collection service to the urban arca and forecast low population density of
less than 50 person/ha, service population is sct based on the following principals.

i. = By year 2005, collection service shall bé provided to all the urban poputation.

ii. In 2015 collection service will be provided to all the urban popuiation and
surroundlng villages. Scrvice ratio is set at 40% of total populatlon (almost 1.5
times the urban population),

d.  Solid Waste Amount
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Tuture solid waste antount is estimated using d unit generation rate that is assumed
1.2 times thie unit generation rate of domestic waste used in KMUP.

Future solid waste amount will be as depicted in the following.

Gowa and Maros Forecast Solid Waste Amounts

. | i903 1995 2000 2005 _ 2010 2013
. Unit generation rate 043 044 046 049 051 054
& |Maros & Batang Ase 7.3 - 113 217 334 565 823

Sungguminasa 172 205 292 389 608 855
(4 Solid wsastc composition
1) General

Forecast of solid waste composition was prepared based on the results of the field
survey. Characteristics of solid waste in Ujung Pandang are summarized as follows.

i.  Highcontent bf p.ul.recs ible matter
fi. Low non-combustible content such as metal and glass
jii. High moisture content and low organic content
vi. Low lower calorific value
2) Future change in solid waste composition

Solid waste characteristics are sensitive to changes in life style. Experience in many
countsies shows the following change tendencies:

i.  Paper, plastic and metal will increase
fi. Putrecsible content, cinder, stone will decrease
iii. “Moisture content will decrease and organic conteal inceease

vi. Lower catorific value witl increase

v. Bulk density Wili decrease

Records of T@kyo municipality from 1963 to 1980 and Taipei municipality from 1979
to 1991 show the following tendencics.

Wasle Composition in Tokyo and Taipei
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3

N o Tokyo Taipei. Set in KMUP
Paper : - NA  408%  +04%
Plastic NA  +0.8% +0.3%
Metal NA +0.2% - +0.1%
Moisture content 0.05% -0.7% -0.3%
~|Ashcontent -1.2% -0.3% 0.1%
Organic : +1.25% . +1.0%. - +0.4%
Lower calorific value +66 caloric +61 caleric Estimation '
Bulk density . -0.003 O -0009% 0 -0.03

Note: NA = Not Available

As both examples arc set in periods of rapid economical growth, changes for KMUP
are assumed 1o be around half as shown in the same table. '

Future Solid Waste Composition

Based on the above mentioncd assurplions, future composition of KMUP domestic
waste is cstimated as shown in the following. The result shows that lower calorific
value will exceed 1,200 keal/kg after the year 2005,
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2.2

)

sition of Domestic Waste

Tepographic and Geological Survey

Topographic survey

Future solid Wastc Compo )
L 1994 1995 2000 2005 2010 2015
Wet base weight |
Combustible :
Paper 1031 1071 1271 1471 1671 1871
Textile 081 081 08 081 081 081
Plastic 794 824 974 1124 1274 1424
Rubber & Leather 007 007 007 007 007 007
Waod : 096 096 096 096 096 096
Putrescible 6676 6596 6196 5796 5396 49.96
Other (over Smm) 474 474 474 474 474 474
Ottier (under Smm) ~ 3.24 324 324 324 324 324
Sub-total 04.83 9473 9423 9373 9323 9273
Non combustible
Metal 139 149 199 249 299 3.49
Glass 2144 214 214 214 214 214
Ceramic 08¢ 084 084 084 084 084
Stone 0.80 080 080 080 080 080
Sub-total 547 527 571 621 617 127
Total - 100.00 o
Moisture content 5832 5802 5652 5502 53.52 52,02
Ash content 1352 1342 1292 1242 1192 1142
Organic 282 2856 3056 3256 3456 36.56
Lower calorific value 917~ 937 1,036 1,135 1,234 1,333
Bulk Densily 0265 026 0247 0232 0217 0.20]

Topogeaphic survey was done for ‘Tamangapa disposal site, Samata disposal site
(Zone 1) and the access road to enter Samata site, by subtetting PT. DACREA on July
& 'Augusl 1994 and May & June 1995 respeclively, and the survey. results were
submitted. The purpose of the survey is to make the facility plan of Tamangapa and

Samata disposal site.

The fotlowing is the specification of the topographic survey, and Fig. 6.28, Fig. 6.29
and Fig. 6.30 shows the part of the result of this survey. :

1) ' Tamangapa disposal site’

a. Planc table survey
-area
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: 75 hectare



= leveling suivey
- scale

- seclion
- scale
¢.  Set the Bench Mark
d. Plan drawing .
- scalg

2)  Samala disposal site

a. Setihe Bench mark

: 10 m grid
_ 171000
b. Cross and longitudinal section survey : _
: 19 sections (100m pitch)
tv= 11100, k= 171000
:2 poinis

: 1£2500, 1/5000

- seven (7) Bench marks (this number includes aceess ro'ad)

b. Plane table survey (spot leveling)

- 100 ha : 10m grid
- scale 1 172500
c. Cross section survey
- 9 sections : 200m pitch
- scale : v = 17100, h = 112500
d. Longitudinal Section survey
-7 sections : 200m pitch
- scale tv= U100, h = 172500
¢. ' Plan drawing |
- scale : 12500, 1/5000

Access road for Samala .

" a. Plane table survey (spot lev’c]ing)

- 20 hectare : 10m grid
- scale : 12500
b. Cross seclion survey
- 40 scetions : 50m pitch
-seale ;v = 1100, h = 1/2500
c. Longitudinal scction sutvey |
- 1 section (along the existing road) &
- scale ' - tv= 1100, b= 1/2500

d. Plan drawing -+ 142500, 1/5000

The topographic featurc of Tamangapa and Samata site is described in the next article

(2).
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l)

)

Geology, topograph} and groundwater of final disposal site, Tamangapa and Samata

Topogeaphic features

Tamangapa and Samata new final disposal sites situate in low-lying arca zipan from
around 15 km from the sea. Gentle mounds (BL.+5m), low isolated residual hills of
bedrock (EL.+ 20m to + 30m) and swamps {EL. tess than + 1 m) distribute on the
altuvial plain‘ and they form various topographic featuces.

Watershcd is ru:ognued in north south dircction along the main road, namely J.
Tamangapa Raya, connecting Kel. Samata and Kel. Tamangapa. As the both final
dnsposal SHES (hcmnafler calted TPA) of Tamangapa and Samata are situated in the
eastcrn flank of the water division, surface water through both TPAs flows into the
largest swamp called Mangara swamp, located to the east of Taman gapa final dlsposal
site and to the north of Samata new finat disposal site, '

Tamangapa final disposa site is located on the gentle mound and ffat alluvial plain
(paddy field). The alluvial plain in Tamangapa site is usually inundated to form the
pond which connects with the Mangara swamp in rainy season. The maximum
inundated water depth is around 1.5m in cast of Tamangapa final disposal site.

Samata new final disposal site is located on the flat alluvial plain (paddy field) which
gentiy inclines towaed north direction. Canal flows along the southern and the
weslern cdge of Samata new final d!SpOSal site. This canal discharges surplus watcr
of Kajenjcng dam constructed on the Tallo river to the Mangara swamp. Small

" channel flows westerly in the center of Samata new final disposal site and meets with

ihe caiial in the west.

The swamp situated in the low lying area and its lowest point is 0.}m above mcan sea
level, The swamp connects with the Tallo river and it acts as natural regulation pond
in case of flood. According to the inhabited £ ishermen’s information, sea water
intrudes up to the swamp and accordingly the water gets brackish in the swamp. The
swarnp enlarges in fainy scason as shown in Fig. 6.32.

Geologic features

Geologic map including both Tamangapa final disposal sitc and Samata new final
disposal site is shown in Fig. 6.31. As shown in this map, the geology of this arca is

' composcd of “Alternation of sandstone and claystone (AlQ)?, “Tuft brachia (Tb)”,

“L ateritic Clay (1) and Altuvial deposits (al)” from stragigraphically lower to upper.
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3)

a.  Altemation of sandstonc and claystone (Alf)

- This layer can be correlated 1o marine sedimentary phase of Camba Formation: Itis

reported that the age of Camba Formation ranges Middle 1o Late Miocene of Tertiary.

Alt consist of fine alternation of sandstone and claystone with intercalation of
conglomerate and tff. This fayer is highly consolidated and solid with few cracks in
the fresh part, Highly weathered part of this layer exposes at the foot of the 1so¥ated
hill as shown in the geotogical map. Alt underlies i in the both final dlsposal sites as

bedrock.

b. Tuff brcccua (Toh)

“This layer can be cortelaled to volcanic phasc of Camba Formation. Tb consists of

tuff breccia 'with intercatation of wff occasionally including the large boulders (dia.
Imto 2m) This conformably underlain by Alt.

Tb forms isolated hills standmg to the west of Samata new final disposal site. Surface
weathered part of Tb is being quarricd for the rectamation of new housing complex.
The highly weathered part of Tb is around 3 to 4m from the ground surface,

c. Lateritic clay (I1)

~ Lateritic clay is not layer from the standing point of geological aspects. This is surface
part of bedrock which was suffered severe lateritization and tumcd into reddish

brown cohesive clay

Lateritic clay widely covers the surface of gentle mounds as shown in the geological

- map. Itis mfemad that It is around 3 to Sm in thickness.

d. Alluvial deposits (al)

Alluvial deposits (al) fill up the ancient valleys and forms alluvial plain. Alluvial
dcposits mainly consist of cohcsive soft clay. Sand layer and organic clay thinty
covers on the alluviat deposits, It is inferred that the maximum thickness of al is more
than 15m.

Groundwater

Groundwater levels were measured al thirty (30) cxisting wells after long rainy days
during May 10th to 11th, 1995, The water tevel of inundated area reached maximum

level (around EL. + 1.5m) during the mcasurement, Therefore, it can be recognized

that the groundwater levels measured in these days represent the levels under the rainy
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‘season condition.

The groundwater level coittour line is shown in Fig. 6.32 based on the measured
‘data. As shown in this map (Fig. 6.32), the groundwater flowing in the both TPA’s
will be finally discharged into the Mangara swamp. It scems that the grouhdwalcr
divide is formed along the main road and thefe is no groundwater secpage crossing
the divide. '

(3)  Soil investigation of final disposal site
1y Quén’tilg."v and location of ijnvesligalio_n

The table in next page shows items and quantity of the soil investigation and Fig.
6.33 shows the location of the soil investigation.

The field work started on May 191h, 1995 and completed on June 101h; 1995. The
laboratory soil tests started on June 16th, 1995 and their results were presented by the
beginning of July, 1995.

(@) ~Results of field investigation
1) Tamangapa/TPA

" Boring points of Tamangapa/TPA are shown in Fig. 6.33. Representative geological
profile is shown in Fig. 6.35. Which was prepared by projecting the boring results on
¢cross section 6-6. Nexl table shows the soil mechanical properties of layers in
Tamangapa/TPA.

Tteins and Quantity of the Soil Investigation

Soil Mechanical Properties in Tamangapa/TPA

* Conslstency Compressibi-|  Strength | Rermeab-

: ity .
T e Sr Wn | PSDY} LL PL | PI Cc| Cv | C g ilitiy
| Soil Type |(lf) @ |l@|® | @] @] ® | Garemt Grefen®] (crnisex)
Bla&:kclay 1.2~ |0.6~ |'100.0] 1388.1 480~| 720 | 47.2 | 248 |0.7~ 1210 | 017 ~| 023 ~| 2.4n10°F
o) | 18] 3 ~42.9| 84.0 | 2.0 |~20167 0.25 | 0.36 [-1.1x107
Lateritic 1.6~ 1.2~ 86.1~ | 42.7~ 83.Q~ $0.1~|33.2~ 173~ 16.2~ |7x10?* | 0.35~ 1 0.63~ §.2x10
Clay (&) 1.8} 1.9 | 96.9 T1.0 | 92.6 | 82.5 § 60.7 35.5 | 0.4 |~ixi0Y 0.39 1.23 | ~5.9x10°

ym=Unit Wight, e=Vold Ratio, Sr=Degroe of Saturation, Wn=Water Coutent, PSD=Silt/clay Conteat,
LL=Liquid Limit, PL=Plastic Limit, Pl=Plastic Index, Cc=Compression Index,
Cv=Coefficient of Consolidation, C=Cobesion, qu=Unconfined compressive Strength,
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“IPA

Investigation items

- Quaitity

Tamangapa [For Ficld  |Boring - 1I5mx3holes=45m
_ Foundation SPT 22 times
Penncabitity Test I test x 3 holes = 3 tests
G/W Mecasurement 3 times x 3 holes = 9 times
U.D. Sampling 2 samples x 3 holes = 6 samples
Labo. {Mechanical Analysis  [2 samples x 3 holes = 6 tests
Lig. & Plastic Limit - |2 samples x 3 holes = 6 tests
Moist. Cont. * |2 samples x 3 holes = 6 tests
Consolidation Test 2 samples x 3 holes = 6 tests
Direct Shear Test 2 saniples x-3 holes = 6 lests’
Uncon, Comp. Test |2 samples x 3 holes = 6 {ests
Peaneabitity Test 1 sample x 3 holes = 3 tests
Samata’  |For Field  [Boring ' 15 mi x 6 holes = 90 m
Foundation SPT 26 times
- |Perimeability Test 1 test x 6 holes = 6 timics
G/W Measurcment 3 times x 6 holes = 18 tmes
U.D. Sampling _ |2 samples x 6 holes = 12 samples
Labo. [Mechanical Analysis 2 samples x 6 holes = 12 tests
Liq. & Plastic Limit |2 samiples x 6 holes == 12 tests -
Moist. Content " 12 samples x'6 holes = 12 tests
Consolidation Test 2 samples x 6 holes = J2 tests
Direct Shear Test 2 samples x 6 holes = 12 tests
Uncori. Comp. Test 2 samnples X 6 holes = 12 teéts
Penmeability Test 1 sample x 6 holes = 6 tests
Samata For Field  |Pit Excavation 5 pits
Soil Disturbed Sampling 1 sample x § pits = § samples
Materials - |~ - |Undisturbod Sampling | 1 sample x 5 pits = § samples
Labo. {Mechanical Analysis ! samples x § pits'= 5 tesis
Liq. & Plastic Limit - |1 samples x S pits = S tests
Moist. Content i samples x § pits = § tests
CBR Test (Compacted) |1 samples x § pits = 5 tests
Compaction Test 1 sainples x S pits = § tests
Consolidation Test 1 samples x 5 pits = 5 tests
Direct Shear Test 1 samples x § pits = 5 tests
{compacted)
Unecon. Comp. Test I samples x S pits = 5 tests
(Compacted) .
Permeability Test (U.D) |1 samiples x § pits = 5 tests
Penneability Test 1 samples x 5 pits = 5 tests
(Compacted) '

a.  Geology of foundétion

As shown in Fig. 6.35, geology of Tamangapa/TPA is composed of fci)lloiving layers .

and parts.
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. Paddy clay (po) © Alluvial deposits which filled up

_ ancicnt valley -
. Loosc sand layer (5) . -ditto -
- Softblack clay tayer(bc) . -dilto-
- Lateritic clay (Ic) ~Severely wcalhercd surface parls
of bedrock
- Highly weathered part of bedrock  Highly weathered parts of
_ bedrock
- - - Alernation of sandstone and Fresh parts of bedrock

claystone (Alt) .
i.  Paddy clay (pc)

Paddy clay is soft and black clay including roots and leaves of rice plants. Tﬁickness
of paddy clayis .5m1i02 m. Accordmg 1o the soil test zesults conducted in Desa
Samata/TPA, Cohesion of this layer is 0.2 kg/em® 10 0.3 kg/cm ‘Permeability of
Paddy clay i is low and it ranges 5x 10° cm/sec to 8 x 107 cm/sec. ‘Therefor it can be
judged that the Paddy clay is impervious layer.

ii. Loose sand layer (s)

- This layer is composed of brown to gray, fine grained and very loose sand.

Thickness of this layer is 1.5 m and N value is 4. It is supposed that this layer is one
of the aquifers in the alluvial deposils,

iis. Black soft clay layer (bc)

. This layer is composed of black, soft and plastic clay with some organic substances.

Thickness of this layer is atound 8 m and N value is 2 to 4. Cohesion of this layer is

estimated around 0.2 kg/on’. Its permeability cocfticient ranges 2 x 10 cm/sec to 1
" x 107 cnv/sec and this layer can be judged as impetvious fayer.

iv.  Lateritic clay (lc)

This pait is composed of reddish brown, plastic and moderatciy stiff clay including
organic substances and it distributes on the ground surface. Thickness of this layer is
around 3 m and N value is around 10 in average. This layer was eroded out in the
bottom of the ancient valley. Cohesion of t!us layer is estimated around 0.4 kgfem’

and the permeabnlny coefficient ranges 1 x 10° c/sce to 6 x 10 cm/sec and it can be

judged as impervious layer.
v. ' Highly weathered part of bedrock

“This pan is composcd of brown o gray and moderatcly sllf f clay with sand and

gravels (rcsmual rock fragmems) Thickneéss of this layer i is 2 to 4 m and N value

6_-' 63



ranges 10 to 50.

vi. Alternation of sandstone and claystonc (Al

This layer is composed of gray to dark gray, fresh and hard altemation of sandstone
and claystone with some intercalations of coarsc sandstone and conglomerate.
Alternation spacing is finc. This layer has very few cracks and forms sound and

impervious bedrock in Tamangapa/TPA. ‘The depth to this layer ranges from 3 m on
the slope to 13 m on the plain.

b. Penmeability of foundation

In-situ pcnneabil'ily' test was conducted in each borchole immcdiateiy after com plctio'n
of drilling work. As for the test method, constant head method with water injection
was emplayed. The test resulls are shown in the following table.

In-situ Permeability Test Result in Tamangapa/TPA -

Water Injection | Rising Height | Test Section | Permeability
Rale of Water Length Coefficient
Borehole Level in Hole :
| No. (Q: cm¥sec) Mem) | (Liem) (K: em/soc) -
BHT-1 476.2 4 1,440 8.0 x 102
BHT-2 666.7 33 1,437 1.4 %102
|BHT-3 588.2 253 1,115 1.9x 103

" radius of hole (r'w) = 3.3 ¢cm
Caéulation Formula : K={QSinh™ (L/2rw}}/2nhL,

As shown in the above table, very high permeabilily cocfficient was obtained by the
in-situ test. It is suggested that the permeability coefficient obtained by in-situ test
dose not show the permeability of specific layer but gives average permeability of
layess in the hole.

According to the soil test rosults, it is clarified that the permeability of paddy clay
(pe), black clay layer (be) and Lateritic clay (I¢) is fow. It is inferred that (he
permeability of the fresh bedrocks is also low because it has very few cracks. Itis

believed that the in-situ permeability test results represent the high permcability of B

loose sand layer and highly weathezed part of the bedrock. Sample observation
sagests that the loose sand layer(s) does not show very high permeability as
magnitude of 1 x 107 cm/see because it contains much silt, Conscquently, it is
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inferred that the highly weathered part of bedrock has hlgh pcmleabuluy and m;eclw

: watcr mamly infiltéated into tis part.

On the other hand, the hlghly weathered partt of bedrock is bemg quarncd for filling
and embankment materials because its permeability greatly decrcascs after
compaction. For this reason, it is inferred thal the highly weathered part of bedrock
will change to impervious liner after compaction treatment.

¢.  Strength and compressibitity

Alluvial deposits disteibuted in the vatley plain’ ate poor in strength and

- compressibility as shown in the table. The maximum thickness of alluvial deposits is

around 10 m and thickness greatly changes point to point as shown in Fig. 6.35.
Such condition of foundation should be taken into consideration in future detailed
design stagc

d. Groundwatcr

The groundwater surface gently inclines from mound side to plain arca as shown in
Fig. 6.34 and Fig. 6.35. Groundwater surface concavily (lowered part of
groundwater level) can be found in the mound stope and the groundwater level
situated in the fresh bedrock at the concavity (see #ig. 6.35),

Groundwatcr lcvcl is very shallow in the plain arca and usually mundated durmg the
rainy season. Such condition should be taken into consideration for the design of
final disposal site.

2) Samata/TPA
Bormg points and test pit points are showa in Fig. '6.33. Geological proﬁlcs arc
shown in Fig. 6.37 and Fig. 6.38. Next table shows the soil mechanical properties
“of layers in Desa Samala/TPA.
Soil Mechanical Propedies in Desa Samata/TPA
Conslstency . Compmssibl-' Strength - | Rermeab-
: fity -
ya- ! e | Sr.| Wan [PSD| LL | PL | Pl | Cc| Cv C || @ iliky
SoitType et |~ @ [ @ | @ | @ @] ® _ | gem?) (kgfem®y] (cmi/sec)
Paddy clay [1.6° [1.1~'| 68.7~ [43.3~[84.0- [63.3~[37.8-130.6~ 0.4~ 2x10¢ 1015 «| 039 ~§ 2.7x10°%
o) . | 18] 1.7 [100.0f 49.9 1950 | 825 [ 40.1] 419 | 0.8 ~tx10? 0.30 | 0.98 |~7.6x10°
Gray Clay |I.5~ | 1.0~} 90.2~135.8~ | 820~ [ 62.6~ 30.8~ 130.4~ 1 0.2~ 2x10° | 0.10~ | 0.21~] 2.8x107 |
Gy | 18] 29 |1000]1125]97.0 |1240] 54.8] 5t.3 | 0.8 ~3x10] 0.44 | 1.90 |~2.5x107
Onganic |1.6~ | 1.3~ [96.9~35.0~[89.0~|88.4~ | 47.2-[26.3~ | 1x10% § 0.12~ | 0.08~| 1.3x104
| Clay(p) | 1.7] 17| 71.0 | 63.3 ) 90.0 128.4] 62.11 81.2 | 05 |~8x10% 0,32 | 0.19 | ~1.3x10°¢

Abbrcwalion Same as Table i m Tamangapa/TPA
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- a. Geology of foundation

As shown in Fig. 6.34 and 6.38, gcology of Sa’m_alafi‘PA is composed of following ;

layers and pacis.

- Paddy clay (pc) Alluvial deposits which filled up
a ' ' ~ ancient valley
- Soft gray clay layer (gc) - ditto -
- Soft organic clay layer (oc) - ditto - _
- Highly weathered part of bedrock ~ Highly weathercd parts of bedrock
- ‘Alternation of sandstone and Fresh parts of bedrock

claystone o

i Paddy clay (pc)

Paddy‘ clay is soft and black clay including roots and_leaves' of rice plants. Thickness
of paddy clay is 1.5 m to 2 m. Cohesion of this layer is 0.2 kg/em? to 0.3 kg/em®. 1t
pesmeability coefficicnt ranges 5 x 107 em/sce to 8 x 10°® em/sec and it can be judged
as impervious layer.

1i.  Soft gray clay layer (gc)

'Fhis layer is composed of gray parlly mottled brown, soft and plastic clay. Thickness
of this layeris2 mto 4 m and N value is 2 to 6. Cohcsion of this layer is 0.1 kg/cm®

t0 0.4 kg]cm and its permeability coefficient is 3 x 10 em/sec to 3 x 107 cm/sec. It

s assumed that this layer will act as 1mperkus liner of the new final disposal site.
iii. Soft organic clay layer (oc)

- This layer is composed of black and soft clay wilh abundant carbonized wooden
pieces (peat). Maximum thickness of this layer is around 2 m and distributes south-
~ weslern part of the TPA. N valuc of this layer is 2 1o 3. Cohesion of this layer is 0.1
kg/em? to 0.4 kg/om? and its permeability coefficient is 1 x 10°* cm/sec to 1 x 10
cm/scc.

‘iv. Highly weatheced part of bedrock

This part is composed of brown to gray and niodcralcly'sliff cla'y with sand and

gravels (residual rock fragments). Thickness of this layeris 1. 5 mio 3 m and N valye -

ranges 10 o 50,

v. Allemation of sandslo'ne and élaystoné {(Alt),
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This tayet is composcd of gray to dark gray, fresh and hard alternation of sandstonc

and claystone with some intercalations of coarse sandstone and tuff. Altcrnation
spacing is fine. “This layer has very few cracks and forms sound and impervious
bedrock. The depth to this layer is S to 8.5 m. '

b. Permeability

Tn-situ permeability test was conducted in each borehole immediately after completion

of drilting work. As for the test method, constant head method with water injection

was employcd The test msuns are shown in the following table.

In-situ Pcmleabxhty Test Results in Desa Samata/TPA

Water Injection Rising Height | Test Section { Permeability
Rate of Waler Level Length Cocfficient
Borehole in Hole
No. | (Q: cm¥sec) (h: cin) (L: cm) {K: cm/fsec)
BHT-1 434.8 81 1,420 37 x 102
BHT-2 | 6250 132 1,424 3.2 x 102
BHT-3 5000 | 100 1,474 33x102
RHT-4 7143 | - 50 | 1460 9.5 x 102
BHT-S | 1493 6.0 1,484 16X 102 _
BHT-6__ 1111 43 1,493 1.7 x 102

radius of hole (fw}= 3.3 cm

As shown in the above table, very high permeability coefl ficient was also obtained in
Desa Samata/TPA. It is inferred that the highly weathered part of bedrock has high
pcrmcablhty and injected water mamly infiltrated into this part by the same reason
which was assumed in Tamangapa/TPA.

c. Strength and compressibility

Altuvial deposits \;vidcly distribute, on the plain and thcy are poor in strength and
oompre.smblhly as shown in the table. Thickness of Alluvial dcposns is3mto8mas

~ shown in Fig. 6.37 and Fig. 6.38. Such condition of foundauon shoutd be taken into
- cons:dcrauqn in future detailed design stage. '

d. 'Groun'dwaler

The groundwater in Samata/TPA is flowing from southern mound area. The
groundwatcr in Samazafl‘PA finally d1scharges into the Mangara swamp jn the notth,
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There is no existing well in the downsteeam of the groundwater flow't‘wm'_ the
Samata/TPA. |

The groundwater surface inclines véry gently from south to north and the
groundwater level situates at very shallow depth (G1. - 7 cm to GL - 80 ¢cm) as shown
in Fig. 6.36 to 6.38. Such condition will not allow deep excavation work.

3)  Soil matérial

Three kinds of soil métérials are supposed for the cmbankment construction and soil
coveéring works as follows.

i.  Lateritic clay
fi. Paddy clay
iii.- Highly weathered part of bedrock

The highly weathered part of bedrock properly contains clay, sand and gravels and
‘such qﬁality is good for covering work and embankment construction work in tem of
trafficability. However, ils out crop area is very limited as shown in Fig. 6.31 and it
is only 3 m to 5 m in thickness. In addition to these matters, it has been already
quarricd as mentioned before. Therefore, it is judged that remaining volume of the
;highly weathered part of bedrock is too small to fulfill the supply ‘of covering
materials for Samata/TPA,

On the contrary, the lateritic clay and paddy clay (al) had enough quantity for the
;covcn':ng' \vo;k'. For this reason, soil samples wcfe taken from test pits excavated on
these layers as shown in Fig. 6.33 and soil tests were conductéd.ial order {0 grasp the
soil mechanical characteristics of these layers. The resulls of the soil tests are
summarized in next table,

Properities of Soil Materials in/near Desa Samata/TPA

Consistency | Compaclion _ After Compac'tfon-

Wn |PSD)IL | PL{ Bl {OMC{MDD| C @ | CBR(%) Permeability
| Soil Type [ ¢om) | - @Wl®|l@ | ]| | oren®y 91" | 0.2° (emfsec) |
Paddy clay [10.9~ | 84.0~ 155.0~ [35.0~[14.6~ (323~ [ 13 ~1t.5 | 27 ~ [ 5.7-[59 ~] 5.0510%~1.0x107
) 24.51 850 1 68.5|53.9]200 336 | 14 | 3.0 | 6.4 ] 6.0 )(4.8x103~3.4x10%)
Lateritic [29.8~ | 900 ~| 745 ~|51.9~|15.6~ 371 ~| 1h ~ {12 - | 23~ {0.21~]40 ~| 2.4x10¥~6.6510°7
Clay(lc) | 40.0| 940 | 835 J 61.87 20,7 | 475 | 1.3 (1.3 2.6 | 1.90)] 5.3 | (2.1x101~8.6x16")

CBR = California Bearing Ralio, OMC = Optimum Moisture Content, MDID = Maximum Dry Density
* = Under Natural Condition (befor compaction

As shown i this lable_; in spite that both layers dré not excellent materials in term of
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trafficability it isjudged that these matrials can be allowable for covering soil materials
of TPA. | -

Comparing (hesc Lwo layers, paddy clay is slightly better than lateritic clay in quality.
However, the groundwater is 100 shallow to make large excavation work in the paddy
field. Thercfore, it is concluded that the Jateritic clay and highly weathered part of
bedrock will fillful the quuirémem of covering soil which will be used for
Sa_mata}TPA.

Typical _Analjsis Study on ‘Solid Waste Management
Introduction

Preamble

In the context of the Master Plan and Feasibility Study on Wastewater and Solid

Waste Man’agc'men'l for the City of Ujung Pandang the Typical Aunalysis Study
(hereafter referred to as TAS) for Solid Waste Manageient has been implemented.

This scction deéscribes the process of TAS from the preparation slage, through
implementation and analysis.

Objectives of TAS

TAS covers the SWM activitics of discharge, collection and transport, ditch cleansing
and monitoring system at the disposal site using ‘weighbridge data. TAS has been
divided into four sites, cach with the following objectives.

Adequate use of acniroll container system

0 Suitability of container number provided

-0 Selecting container locations and maxinum tolerable watking distances

¢  Delermination of hand cart need and suitable system for operation

0 Cooperation of citizens in bringing their wastc to the container by themselves

¢ lhcréésing citizens awareness of container system and proper dischacge methods

Introduction of fixed time discharge by plastic bin

0 Studying fixed discharge time three daysiweek
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¢ * Replacement of permanent bin s‘ystdfn by plastic bin system

¢ Determining suitability of open slations

3) Adequate ditch cleansing system

0 More cfficient ditch cleansing using excavator

¢ Identifying citizens willingness to participate in cleaning and maintaining ditch

cleanliness

0 Providing suitable collection service to eliminate waste dumping in ditch

4)  Improvement of collection vehicle efficiency

_0 ~ Maintaining complete data records of vehicle activity using TPA weigh bridge

¢ Analyzing data and making recommendations on necessary adjustments to the

collcction vehicle usage

O Training of Dinas Kcebersihan staff on continuous operation of weighi)ridgc and

analysis of incoming data

(3) Study items and scheduling

TAS was implemented over a 12 week period starting from the last week of April,
1995. The implementation schedule was as follows;

Weck

SIS

44 | 511 | 518 SRLLSRY| 65 | 2 | &/i9 | 6126 | TR | 711D
Work liem ' . . _ :
| 1. Sile selection 4] 0 o |o 0
1| 2. Campalgn 0 - |0
"1 3. Pre TAS Interview 0o
Survey -
4. TAS 0 0o lo o
_Implementation
5. Post TAS 0 :
Interview Survey '
6. TPA Weighbridge 0 0 o |o 0 0 0 0
- Study , — -
7. Analysis/Final 0 0 0
Report e

The TAS study items are described as foltows;

1}  Site selection and present conditions survey

a.  Suitable sites for TAS identificd
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2)

3)

4)

5}

b. - TAS sites mabs bdllgcicd and wpdated
¢. Latest sociooconomic data on TAS sites collected
d. Existing collection and ditch cleansing systems in each TAS sitc studtied

¢. Suitable locations for armroll containers {Site A) and open stations (Site B)
considered

f.  Collection vehicle routcs'pla_nncd

2. Tec:hﬁical system for TAS 6peralion in cach TAS site prepared

h. Plastic bins purchased and distributed in TAS site B

i.  Photographic records of the TAS sites compiled -

Campaign for explaining TAS to the cilizens

a. TAS explained to civic teaders

b.  TAS explained to the citizens at comm‘miity meetings and individual visits
c. Expianatory leaflels pmparc'.d' and distribﬁted

Pre TAS interview survey at TAS sites

a.  About 30% of houscholds in cach TAS site interviewed

“b. Results input on computer disks and'anaiyrhd -

Monitoring and modification of TAS operation

a. TAS opcration monitored at each TAS sile

b. Residcnts guided and encouraged to COOPCrate as necessary
c.  Aspects of TAS modificd as required during the operation
Post TAS inlerview

a. ~ Same households interviewed before TAS were interviewed once more

'b.  Results input on computer disks and analyzcd
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6)

7)

4

Tamangapa '_disposal.sitc
a. Bxisting weighbridge operation and fecords were revicwed
b.  Suitable data collection and analysis system was prepared

¢. Based on data analysis problem points conceming cotection vehicles operation
“were analyzed - &S

Analysis of TAS and compilation of finat reports

a. TAS introduced system was evaluated

b. Improvements to the system were i)roposcd based on experience gained
c. Atime frame for gradually ex panding TAS 1o other areas was cohsidercd
d. This final report describing TAS was prepared

Participants involved in TAS implementation

Implementation of TAS was done jointly by JICA Study Team and Dinas Kebersihan.
The dutics of both parties were as shown in the following table. JICA Study Team
was assisted by the Indonesian engineering firm of PT. Arkonin.
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