Work Item N JICA | DK
1)~ Work plan, monitoring and implettientation | 0 o
2)  Site selection and data collection ' O 0
3) Preand Post TAS Intecview Surveys ¢ O
4)  Public campaign O O
5) Purchase and distribution of plasuc bms (Suc B) -0
% 6) Purchase and distribution of plastic bags (Sites A 0
~ang )
N Purchase and opcralion of hand cart (Site A) 0
8)  Rentexcavator for ditch cleansing (Site C) 0
9)  Organize community participation program for O o
- ditch cleaning
10) Puichase & distribute tools for commumty 0
' participation ' :
11} Provide dump truck at Site B and crew 0
12) Provide armroll containers and vehicles at Sites A 0
and C
13) Provide cleaning gangs for ditch cleansing in Site 0
C
14) Prepare access road (o TPA truck scale - 0
15) Continuous operation of TPA truck scale 0 0O

3.2 TAS Sites Selection
' (l) Selection methodology and criteria
) Selection mem.odolo;gy

The four objectives of TAS are described in the preceding section . Hach objective
was treated individuatly and a separate site was considered for cach;

0  Sitc A - Adequate use of armroll container
& 0  Site B - Introduction of fixed time discharge by plastic bin -
0 Site .C - Adeguate ditch cleansing system
¢ Tamangapa TPA .We'i.gh Bridge - Improvement of collection vehicle efficiency

The selection methodology for the TAS siles may be_bricﬂy described as foliows;'
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:a)

b)

)

d)

¢)

For Sites A, B, and C the miost suitable approach was to work on the Kelurahan
level in order to ensurc availability of data, case of official and public canipaigns
and TAS implementation, Suitable Kelurahan were identified based on the
¢riteria shown in the following section. '

Discussion was held with Dinas chcrsihan and the ideatified Kelurahan were
reduced to a number of suitable Kelurahan, mainly based on Dinas Kebersihan's
SWM experience,

Based on site visits made to the suitable Kelurahan by the Study Team and Dinas
Kebersihan a lrimmed down number of Kelurahan emerged as candidate
Kelurahan, '

The Kelurahan where TAS would be implemented and the extent of TAS study
area in the selected Kelurahan were then finalized in discussions with Dinas
Kebersihan.

The results of TAS sites selection were repotted to the Technical Committee on
May 4th and 16th, 1995, '

(2) Selection criteria

1) Site A - Armroll container system

O .

¢

Y

0

Low income arca with difficult collection vehicle accessibility

Cleanliness conditions need to be improved
Walking distances to container locations around 150 to 200 meters

Population to be around 7,000 (i.e. two armroll trips)

2} Site B - Fixed time discharge by plastic bin

0

'05

¢

High to middle income aréa already sesved by door-to-door
Extensive use of permanent bins

Population (o be around 7,000

3) Site C - Adequale ditch cleansing system

¢

 Avaitability of ditch maintained by Dinas Kebersihan
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0 Avaiiébilily of ditch that caﬁ bc ctcaned through community participation
R -. A’yailabilily of wofkihg’ Space next to ditch for iusing éxcavator

o ln‘cgu]ar waéic collection service in the ditch vicinity

TAS sites selected

Sitc A

Based on the above criteria four sites were suggested by Dinas Kebersihan, The four
sites were visited and compared as shown in the following table.
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Kecamatan

Kelurahan

Pop.
(1992

Arca

(ha)

Remarks

Bontoala

Bunga
Ejaya

5459

18

Area already served by 2 armiroll
containers located outside the
Kelurahan at one site -

No space inside area to locate
container and difficult vehicle access

Private hand cast operation within
the area '

Ujling
Tanah

Cambaya

16359

30

<

<>

Served by one armroll container and’
one TPS

Coritainer location within area
Container emptied when full (2-3
d/wk) and TPS daily

No hand cart service and citizens
walk to container

Areaclean

Marniso

Leite

8.518

15

Lo R

<>

Not possible to locate container
within arca

Area served by one container located
outside but walking distance too far

Rampant discharge of waste direcily
into sea

Area on solid ground relatively clean

Tallo

Pannampu

15,145

17

Area served by two ammiroll
c¢ontainers and hand cart

Containers located within the area
where vehicle accessibilily is
possible -

Problem is RW IV where waste is
used to reclaim the flooded low
fands

Drainage and waste problems in and
around market arca

Of the above four Kelurahan both Bunga Ejaya and Lette offered the most difficult
problem because vehicle access is very difficult and rational hand cart operation
combined with armroll service should be studied. In view of Dinas Kebersihan’s new
policy of terminating payment of 40% or retribution fees collected to LKMD for
operating hand carts, the problem of hand cart operation has come to the surface.

Both arcas provided an opportunity to study hand cart service.

Bunga Ejaya provided a further apportunity of retocating one of the two containers _
placed alongside cach other to another posilion'cioszer 10 more résidents, On the other’
hand, a major problem in Lette was the prictice of waste discharge into the sea. This
is a particular prdblem associated with coastal settlements and much education of the
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community is required o stop this habit.

Therefore Bunga Ejaya oftered a more gencral problcni and was thercfore chosen for
TAS Sile A. '

- Site B

“At the start of discussions with Dinas Kebersihan it became clear that no one
Kelurahan could be found with 4 populauon of asound 7,000 and totat door-to-door
solid waste collecuon semcc

It was thereforé decided to seloct two sites in dif ferent Keturahan. Two sites provided
the advantage of working in one sité three days a week and in the other site the other
theee days without creating confusion by dividing one area intd two paris. It also
altowed to test the systeni in two different and dlslant Kclurahan north and south of
theold city. ' '

‘The two Kelurahan proposcd by Dmas Kebersihan and selected for TAS Site B are as
follows;

Recamata T Relorahan Pop. ~ [ Are | Remarks
n (1992)a |
(ha)

Bontoala | Malllmongen [ 5,915 119 19 "Arca’scrved by both door-{o-door
Baru . and TPS
(B1) ¢ Two stretches of streets perpendicular
to cach other and of sufficient width
_ for vehicle access but not maln roads
- and presently served by door-to-door
afe suitable -
¢ Permanent bin In extensive use
¢ . Opportuniiy to locate open stations at
intersection of narrow stseels with the
two main streets for residents of
_ harrow strgets and study open station
system as well

Mamajang [ Mamajang™ | 35,627 [13 | ¢ Arca served by both door-to-door,
. | Luast ' TPS and armroll container

(B2) ' ¢ Pcrmanent bin in extensive use

¢ Opportunity to locate open stations at
intersection of narrow streets with the
maln streets for residents of narrow |
streets and study open station sys!cm
aswell ¢

¢ Hand carl service in use but
operation 1s haphazard due to lack of
regular funds for operation

0 Sanitary conditions inside the area
and in the ditches not very clean

19 Area appears o be riixed high and

niddle income with one sireich of

road below middte income therefore

providing a broad slice of soclety
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3 SiteC

* In order to realize the two main objectives of using an cxcavator and community

participation in ditch cleansing, it was decided to identify two sites for Site C. Three
ditches weie sclected for operaling the cxcavator; along J1. Salemo in Kecamatan
Wajo, JI. Sibula Dalam in Kecamatan Bontoala and JI. Mawas in Kecamatan

Mamajang. Of the three sites JI. Mawas was selected because of no foot paths across
the ditch which would interfere with the excavatér operation.

The ditch running perpendicular to J1. Kakatva 11 along the border between Kelurahan
Parang, Kecamatan Mamajang and Kelurahan Bungaya, Kecématan Tamalate was of
suitable width to be clearied joinitly by Dinas Kebersihan and the community. Both the
ditch and the open space along the ditch which has been transformed into an open
waste dump were in dire need of removin'g' the accumulated waste there, This area
seemed to provide a strong motivation for the promoting comnninily participation and
was therefore selected as the second site.

The areas surcounding both sites are served by armroll containers (two at JI. Mawas
and one at JI. Kakatua II) which also provided the chance to study armroll container
service in both sites.

The description of both sites are described in the following 1able.

Recamaian T Relurahan Pop.. T Atea | Remarks T
. . (1992) | (ha)
Mamajang ﬂa;rrlajang 2027 113 16 Ditch length streiches for 200 meter
JI Mawas ¢ Two armroll containers and two TPS
(&) “located along the ditch
- {0 No apparent waste disposal in ditch but
‘ " waler flow is stagnant
Mamajang | Parang and | 0,005 19 i
and " | Bungaya | 97976 {19 ¢ _Dilch lcngm st(egches for 260;melcrs _
Tamalate | J. Kakatua ¢ Adjacent to the ditch is an open area on
11 the Parang side which has become an
(C2) | open dump for waste
¢ Problem of waste disposal into the ditch
¢ One anmroll contalrier and a TPS
located at the open space which serve
adjacent residents of both Kelurahan
¢ Insufficlent space for operation of
excavator along the ditch

The locations of the five sites are shown in Fig, 5.39.
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3.3

(1)

(2)
)

Tamanagapa disposal site -

' The Wcigh bridgc'consuﬁcted at Tamangapa provides a good opportunity to monitor

collection vehicles entering the disposal site: The weight of hauled waste, service
arca, arcival and deparlurt, times, type of waste and number of trips are recorded daily
for each collection vehicle. Thc analysis of this data can help in maximizing vehicle
operation efti nmency

Therefore the TAS study on collcctmn vehicle utilization was implementcd using the
data oblained at Tamangapa dtSpOS&l site wctgh bndge

.Present Sociceconomic Conditmn of Selected Sites

General

Efforts were made to coltect socioeconomic data on the selecied siles through the
concerned Lurah office. Unforiunately data was unavailable in some Kelurahan

 because of the ongoing adjustment in Kelurahan administration on the level of KMUP

(from 62 to 142 Kelurahan). Dala in divided Kelurahan was especially difficult to
obtain. ' '

Poputation and land use
Site A : Kelurahan Bunga Ejaya
a) Population

Kelurahan Bunga Ejaya is in Kecamatan Bontoala. It is about 18.48 ha and was a parl
of a larger Kelurahan which was divided in March 1993 and it became a definitive
Kelurahan on Macch, 1995,

Kelurahan Bunga Ejaya is surrounded by the following:

0 North, Kelurahan Layang, Kecamatan Bontoala with the boundary of Jalan

Tinombu and Lrg. 142,

0 South, Kelurahan Bontoala, Kecamatan Bontoala with the bouhdary of Jalan

Bunga Ejaya.

0 - East, Kelurahan Baraya, Kecamatan Bontoala ahq Kelurahan Bunga Ejaya Bary,
Kecamatan Tallo.

0 Wi_ast, Kélurahan Parang I,ayang, Kecamatan Bontoala with t_hc boundary of
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" Kelurahan Bunga Ejaya is divided into 4 RW and 21 RT (Fig. 6.40) with 981
houscholds and a population of 5,832, '

Occupations of the working age population are as follows ; _

No. | Occupation | Percentage
1 Govemmental Officet | 2%
2 Private Bnipioyoé ' 4%

3 Commicrcial 12%

4 Gther 81%
TOTAL . 100%

In Kelurahan Bunga Ejaya, there are two slum areas where poor house conditions,
lack of drinking water and dirty ditches can be observed, The slum areas are located

in RW 1V comprising 49 houses and in RW Il comprising 48 houses. Total houses in

Keturahan Bunga Ejaya is 643, divided into:

The low economic [evel of the Kelurahan is evidenced by the high rate of temporary
~ and semi-permanent units at 69% of the total,

Temporary : 125 units

Semi Permanent : 318 units

Pcr'mémenl _ : 200 units
b) Land usé |

Land use in Kelurahan Bunga Ejaya (Fig.6.41) can be classified into residential
(92%), trade an_d_indus_try (7%) and govermmental buildings and religious (19%).
‘There are some Public facilitics as;

- Mosque 2
- Elementary School 1

- Govermment Schoo! T2

Main roads path/alleys in Kelurahian Bunga Ejaya are in good condition in general,
even though some alleys are stitl unpaved and in the rainy season become difficult to
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use. Most roads are narrow and vehicle accessibility is difficult.

The roads lengths in Kelurahan Bunga Ejaya arc as foltows (Fig 6.42):

Over 56% are classified as narrow atleys with road widths of less than 3 m.

Nao. Main Road length {m) | Alley length (m )

RW I 436 575

RwWIl 395 452

RW NI 341 467

RW IV 656 851
TOTAL 1828 2345

Ditch conditions in Kelurahan Bunga Ejaya are generally good, mainly in RW 1. But
in RW 11 and HI flow is blocked because the ditch is connected to that in another
Kelurahan where it is in bad condition.

Lengths of dilches are és follows;

| Poor Cond.ition (%)

No. RW Ditch [ength (in)

i 1 1397 2%

2 1l 1389 4%

3 1 1402 3%

4 Y 1679 5%

TOTAI 5867 ]

The above data, obtained from.Lurah office, shows that about 15% of the total ditch
length is classified as poor.

Site B1 : Kelurahan Malimongan Baru

a) Population

Kelurahan Malimongan Baru, Kecamatan Bontoata is about 5,12 ha and consists of 4
RW and 20 RT (Fig..6.43) with a population of 5,072 people. Along the borders of
this Kclurahan lhem arc,

- Nonh Kclurahan Tlmongan Lompoa

West; Ke]urahan Totnpo Balang
South; Kelurahan Maceini

- Easi Kclumhan Karuwisi

-All of RW lV most of RW 1} and parts of RW'1 & lI are include in the TAS study
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area, as show in Fig. 6.44.

Occupation of the jnhabitants vary as follows;

- Government Employce 65 People
- Private Employee 120 People
- Interprencur 51People-
Merchant 150 Peoplé ' G

The high rate of private employees is notable

House type are as follows;

- Permanent House , 300 Units
- Semi-Permanent House 180 Units
- Non-Pennanent House 200 Unils

* Public facilities in Kelurahan Malimongan Baru, include;
- Mosque
- Public Health Clinic (Puskesmas)

- Salvation Army
- School
. Goveinmenta! Office
- Hotel |
' b) Land use

Land usc map is shown in Fig. 6.45. Mixed residentia/commercial activity is
significant along JI. Pongtiku, JI. Urip Sumoharjo and J1. Mesjid Raya. There is also
a large food industry facility.

’ The road network is shown in Fig. 6.46. Majority of roads are accessible by _
collection vehicle which makes the area convenient for the proposéd TAS collection &
system, SRR : |

Site B2 : Kelurahan Mamajang Luar
a)  Population

Kelurahan Mamajang Luar, Kecamatan Mainajang is about 3,6 ha and consists of 3
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RW and 16 RT (Fig. 6. 47) witha populauon of 4211 people. Along ns borders are ;

- North: ' * Kelurahan Maricaya
- West: | Kelurahan Kunjung Mac
- South: Divided Kelurahan of Bonto Biraeng (under
. preparation)
- East: | f)ivided Kelurahan of Mandala (under preparation)

- Fig: 6.48 shows the arca of the Kelurahan covefed by TAS.

Occup'a_tiori ﬂgu'res shown below indicate a high rate of government employees lving

in this Kelurahan, |

- Govemment Servant 593 People
- Emréprcneur 85 People
- Metchant/ Trader 423 People
- Fisherrﬁan : 6 Pco'plc

- Laborc.r -8 People
- Pension | 51 People

b) Landuse
The land use. map in Fig. 6.49 clgmﬁes the residentiat nature of the art,a A hotel
occupics about 173 td of the Kelurahan area. Some public facititics located in B2 are;
- - Mosque
- School
- Public Health Clinic (Puskesmas Pembantu)
Market
- Naiural Silk lndusl:y
Thc road nelwork map is shown m Fig. 6.50. Although most roads are accessible by

the coltection vehicle, there are some blind allcys in the eastern part of the Kelurahan,
whlch complicate the coﬂechon vehicle routing.

Site C 1. Mawas, Kelurahan Mamajang Luar

J The. ditch running along J1. Mawas in Kelurahan Mamajang Luaé (refer to Fzg 6.47)
was selected for the survey of ditch c!e.ansmg using Excavator.
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The population and land use for this Kelurahai are described in the previous section.

North of 31, Mawas thete is a large hotel, and south is a residential area mainly for

mititary personnel. The ditch runs north of the road {abouit 200 imeters) with fow
bridge crossings, making use of an Excavator possible. Waste thrown into the ditch
appears to be very rare because of the presence of (wo armeoll containers and the
nature of the surrounding residential area,

Site C2: Road along border of Kelurahan Parang and Kelurahan Bongaya.

The ditch running atong the b_ofdc_r of Kelurahan Parang and Kelurahan Bongaya was

selected for studying community participation and Dinas Kebersihan activity in ditch

cleansing. Thercfore the conditions of both Kefurahan are briefly reviewed hereafter.
Attached explanatory figures were prepared covering only RW in the proximity of the
study ditch in both Kelurahan Parang and Bongaya. |

a) Population

Kelurahan Parang is located in Kecamatan Mamajang. Kelurahan Parang has an area
of 9.48 ha. This Keturahan has comimon borders with;

: North; JI. Kakatua I, Kelurahan Pa’Battang

South; study ditch and Kelurahan Bongaya, Kecamatan Tamalate

- West; Maltoangihg Dormitory, Kelurahan Pa’Battang

- Bast; Kelurahan Bontobelang

Fig. 6.51 shows the RW border. As indicated in the TAS implementation arca

depicted in Fig. 6.52, RW NI & 1V of Parang and RW V, VI, VII, VII and IX are
included in the TAS study. Population in Kelurahan Parang based on the latest data is

918 houscholds or 6159 people.

Occupations are Classificd by RW as shown below

RW. No | Laborer |Govermment| Private | Commercial | Pension
| Employee | Bmployee | .

1 74 81 o8 | 30 | 16

1 82 67 »2 w2

Hi 128 144 g | 30 | .12

v o | 132 11 15 10

Total | 343 424 349 104 | 50
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House types are shown in the following table. In RW I & 1V over 60% of houses
are perinanent. : :

g

RW. No Permanent Semi Psrmancﬁt' Temporary

i 124 9 6l

1l 19 53 52

mil 4 4 | 66
| v | s |1 5

“Kelurahan Bongaya Occupies a large area of 29,8 ha. in Kecamatan Tamalate. Along

the border of this Kelurahan there are;

- North: Kclurahan Parang

- South: Kelurahan Jongaya
- West Kelurahan Baji Mapakkasunggu, Kecamatan Mamajang
- East Pa’Baeng-bacng traditional market

Not much data was available for Kciurahan Bongaya. Population in Kelurahan
Bongaya based on the latest data is 9,976 people. Main Occupations in Kelurahan
Bongaya are :

Government Employce 1.61%
- Private Employce - 1.60%
- Merchant . 2.08%
b) Land usé |

Land usé map is shown in Fig. 6.53. Significant area is used for educational purpose
in Kelurahan Bongaya. Also there is a large slum area at Parang. In both Kelurahan
there are many public facilities retated to religion, security, and education sectors ete.
These public facilitics are;

No. | Facility o _Parang | Bongaya
I. [ Refigioussector: -  Mosgue 1 6
e - Church - 3
3. Educationsecior: -  Kindergarten - | |
i ' .+ - Elementary School . 1 i
* « . Jr. High School I 1
- Sr. High School - 4
- Univessity : - 2
' - Academy N T -1
3. [ Medical sector: . - Private Hospital - -2
4 . - Publicclinic , - 1
. | Government Osfice 1 3 1
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(D)

@
)

“The road netivork is shown in Fig. 6.54. Abs¢nce of an cast-west convidor road
running through both Kelurahan is notable. In the future it may be necessary to cover ©

the open dltch and construcl aroad.
Kelurahan Bongaya has many kinds of sctticments as follows;

1 {one) Middle income public housing Estate and 3 (three) Governmént Employce
Estates (Department of Education and Cultural, Department of Public Work, and
Police Department)

House type are classified as follows;

. Permanent | 6.83 housés

- Semi permanent 392 houses
- Temporary building 394 houses

Pre TAS Solid Waste Management Practice
General

In order to prepare for, and study the effect of TAS implementation it was necessary
to attempt to grasp the existing SWM conditions in the selected sites.

To achieve this interviews were held with the respective Kelurahan officials, Dinas -
Kebersihan (DK) Operation Section and the residents. However, the conditions in

each site cannot be descrided independently from the Kelvrahan as a whole, or even
from adjacent Kclurahan This is parlicolarly true in the case of collecuon vehicle
routes and waste amounts collected.

The findings are described in the following sections for each site.
Site A: Kelurahan Bunga Ejaya
Solid waste collection and transport -

Fig. 6.55 shows the pre-TAS solid waste management system, Basically two systems
are adopted, arrrol! container and limited doos-to-door service by Kijang vehicle.

a)  Annroll container

Three (3) containers serve this Kelurahan and the édjacent Kelurahan Parang Layang,
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* Kelurahan Layang and Kelurahan Botoala. The containers are placed at ane location

along J1. Tinumbu, behind a public school.

'There is only one hand cart provided by the Kclu_rahan but there are about 10 privalely
operated hand carts of various sizes (mostly <0.3m%). All are in poor condition and

operation is irregular. Charges for onc transport range between Rp. 100 - 500.

In the week of May 24th to May 28th, the following data shown in the is available for
the containers,

~ Container No,

No. . - Times Total Weight (kg)
Changed -
I. 43 2 2,710
2. 82 4 5,030
3. 87 7 10,110
4. 91 3 3,500
‘Total 16 23,410

‘This data is for 5 days. During this pcrio'd‘ there were 16 conlainer ch_a:_iges; i.e. over
3 changes per day. The amount of waste gencrated by the served Kelurahan is
estimated to be;

Ke.iurahan Bunga Ejayé 2,158 kglday
Kelurahan Parang Layang 2,200 kg/day
Kelurahan Bontoata (50%) 532 kg/day -
Kelurahan Layang (50%) - 1,968 kgzday
Total * ' 6,858 kg/day

Therefore in the five day period, 68% of this amount was discharged into the armroll
containers.

b)  Door-10-Door service

DK opcratcs one Kijang vehicle along 1. Tinumbu and Lorong 132A (Kel. Bunga
Ejaya) to suve door-to-door. From the TPA records it was possible to identily only

-~ two'trips in the arca durmg the five- day period (May 24th - May 28th) hauling 2,910
kg However DK expta_med that part of the wasle collected by the vehicle is taken

behind Pasar Panampu and vsed for Jand reclamation.

"It it is assumed that an amount simitar 1o that hauled to the TPA was used for land

rectamation, then total waste coltected from the two Kelurahan of Bunga Bjaya and
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2).

3

4)

(3}
1y

Parang Layang and hatf of each of l(o,lurahan Layang and Bontoala may be estimated

at 86%.
Ditch cleansing

DK reportedly cleans the ditch runaing along JI. Bunga Ejaya. However cleaning
frequency is low, said to be once or twice a year.

Street sweeping

The main road of JI. Tinunibu i is swept by the DK street swecpmg gang, but scrvlcc
again is not regular.

Community participation

Effosts for communily participation are spearheaded by administrative leaders (Lurah,
RW/RT chiefs), cnvironmental conservaticn groups as Antipala, and youth
organizations,

Communily is active in street sweeping generally throughout the Kelurahan. Ditch
cleansing activily appears to be unbalanced . Citizens of RW 11I and 1V {north and
central paits) are actively cleamng the ditch, unlike those in the southern part (parts of
RW Iand RW II).

Site B: Kelurahan Malimongan Baru (B1) and Mamajang Luar (B2)

Solid waste collection and transport

‘Present SWM conditions are shown in Fig. 6.56 a) and (b) and described hereafter.

a)  Kelurahan Malimongan Baru (B1)

‘The Kelurahan is mostly served by door-to-door daily collection. Residents living in
the north-west part discharge their waste in the TPS located at J1. Laccukang which is
also empticd daily. Some residents living near the northern boundéxy take their waste
to an armroll container along . Sultan DG Radja.

DK operates a Dyna Rino dump truck (6m’) during the af(emooh shift in this
Kelurahan'and the northern part of the adjaéent Kelurahan Timungan Lompoa. The
TPA records show that durmg the one-week period of May 220d 10 28th the
designated vehicle made 7 trips in the area, and collected a total of 19,300 kg (ave.
2,760 kg/day). :
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“The daily gcncraled waste in that Kelurahan is ‘estithated to be 2,110 kg/day. Kel.
. Tlmungan Lompoa is estimated to gcncrate a su'm!ar waste amount, and it i is catculated
~ that the vehicle collects about 30% from that waste.

b) Kelurahan Mamajang Luar B2)

As the figure shows, the area south of JI. Mawas is roughly divided into three parts
by collection service; the nothern part served by the two armroll comamcrs located
atong Jl. Mawas, the central pari served by hand cart hauling the waste to the
containers, and the southern part by door-to-door.

DK operates one daily trip by a Rino Plat truck (6m’) for collection of waste in this
Kelurahan during the evening shift. Data of that vehicle operation and the armroll
containers is shown in the following table.

“Vehicle Type - | Collected Waste ' Remark
1. Rino Plal Vehicle
- Totat 11,750 | 1 trip/day
wastefweek _
- Daily average 1,680 o
2. Arncoll Container _ _
- Total- 6,870 Container changed 7 times in six
waste/week | | days (twice on Saturday)
"TOTAL Wastecollected | 18,620 -

The cstimated waste generated in B2 is 2,280 kg/day (15,960 kg/wecek). Therclore

' IK service of this area is sufficient and obviously the collection vehicle also served

another Kelurahan.
Ditch cleansing

DK ditch cleansing activity in both Kelurahan in the wet season is limited to removal
of floating waste. In the dry scason the actwnty is as shown in the following table
Obvnously DK aclwely maintains the ditches in both sites B1 and B2. Cleansing is
1mplcmen{ed by gangs of 30 - 30 workers.
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Ditch N - | Cleansing Frequency
1}  Kelurahan Malimongan Baru ) o _
- JI. Urip Sunichatjo twicelycar
- JI. Mesjid Raya - twicelyear
- Ji. Pongtiku once/year
- ). Cumi-Cumi once/yeas
- JI, Sultan DG Raja oncefyear
2)  Kelurahan Mamajang Luar _
< ) Mawas ' 1-2year ‘
- - J1. Lanto DG Pasewang 1-2/year
- ]I, Onta Lama - 1yéar _ -
- JI. Onta Baru - Fyear
- Jb. Rawlangi : -~ 1-2year
- Ji. Badak | 1-Myear

3) Streci sweeping

Street sweeping service provided by DK in both Kelurahan is as follows;

Ditch ' Sweeping Frequency
1) Kelurahan Malimongan Baru
- JI. Urip Sumoharjo © twice/day
- JI. Mesjid Raya twice/day
- JI. Pongliku three/week
- L Cumi-Cuni ‘ ~oncel/day
2} Kclurahan Mamajang Luar
© - )L Lanto DG Pascwang once/day
- J1.OntaLama _oncelday
- JI. Onta Batu - oncelday
- ]1. Ratelangi ' twice/day
- Jl. Beruang = once/day

4 Community parlicipation

“)

In Kelurahan Malimongan Baru DK provides regular collection, street sweeping and
ditch cleansing services, and community activity in SWM appears to be low.

On the other hand in Kelurahan Mamajang Luar the éxisting narrow ditches are
actively cleaned by community participation, A hand cart service 'is also operated
through community participation in parts of the Kelurahan to bring the waste to the
armrol containers from distant houses. |

Site C; Kelurahan Mamajang Luar (C1) and Keturahan Parang/Bungaya (C2) &)

Present SWM system for Kelurahan Mamajang Luar has already been described. In
this section SWM in C2 will be described. Fig. 6.58 shows the SWM in the areas of
both Kelurahan that are associated with the ditch cleansing effort.



1)

3)

Solid waste colleciion and transport |

© DK provides door-to-door _se'rvice, niainly by Kijang vehicles and armioll container

service. A number of vehicles serve the area, The data for the weck of May 22nd -
May 28th shows that the waste amount transported from the three Kelurahan of
Parang, Bongaya and the adjacent Pa’batang is as follows;

Armroll vehicle 7,800 kglweck

Other vehicles 38,590 kg/week

On the other hand the amount of waste generated in the three Kelurahan for one week

is estimated as follows;-

Parang | 15,950 kg/week

. Bungaya 25,840 kglwéck_
Pa’batang 16,990 kg/week

" Thercfore about 80% of the three Kelurahan waste is collected by DK, Part of the

remaining 20% of waste is burat and part is discharged in the ditch and open space.
There are also two slum areas, ong in cach Kelurahan where waste is mainly
discharged in open space or uscd for fand reclamation.

Ditch cleansing

The ditch bordering both Kelurahan is cleancd by DK 1 timelyea.r during the dry
scason to remove the sludge and waste. In the wet scason the floating waste is
removed by the ditch cleansing gang about thiec times/year.

Strect sweeping

Strect sweeping by DK is as shown in the following table.

_ Ditch " Sweeping Frequency
I) Keclurahan Parang 1 - o :
- JL Kakatall - . . oncelday
- J1.Dr, Ratlangi : twice/day
e _ Ji, Mappaodang - oncé/day
"2y Kelurahan Mamajang Luar ' L
- -}l Mangerangi ' once/day
- )1 Baji Gau . once/day
- JI, Pemuda - ’ - oncédday
- JI, Kumala : - . ongelday
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- Community participation

Community participation in ditch cleansing is active, but there appears to be no
coordination betwetn both Kelurahan, especially concerning the bordering ditch and
the triangular open space. '

3.5 TAS Implementation
{1) Campaign activity &
1)  Purpose of the campaign
The TAS campaign was mainly directed to the communitics in cach of die TAS areas.
The purpose of the campaigns was to cxplain the TAS conteiits and request the
citizens cooperation during TAS implementation. Official meetings with DK and the
Lurahs of the four Kelurahans preceded the public campaign meetings. In the official
meelings the contents of TAS were discussed and agreed upon and the public
campaign schedute prepaced.
The main topics covered in the pub]ié campaign were as follows;
=  General explanation of SWM
=»  Role of the citizens in SWM
e Description of the TAS studics and defining the related roles of Dinas .
Kebersihan and the community '
2) Campajgnimp!cmehlalio'n
a}  Schedule and attendance
- The schedule, venues and attendance of the public campaign mcetings weee as
follows;
Date Kelurahan , Venue Attendance
May 22 | Bunga Ejaya (Sitc A) Lurah Oftice - 145
May 23 | Mamajang Luar (Site B) Kecamatan Office 40
May 24 | Malimongen Baru (Site B & C) | Lurah Oftice 45
May 25 | Parang and Bongaya (Site C) .- | Parang Lurah Office * | 65

All meetings were held in the evening. The Lurah of each Kelurahan was requeélcd to
inform the citizens and prepare for the meetings. Site C involved two Kelurahan in
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 two different Kecamatan, and it was decided to hold the meetilig'in Kelurahan

Parang. Kelurahan officials and RW/RT chicfs attended all the meetings. The general

‘public was well repn,scmcd in three of the four meetings. Kelurahan officials at Kel.

Mamajang Luar misundeestoed the purpose of the meeting and invited only officials
and RW chicfs. However the public campaign meeting there was delayed for about
one hour in order to inform the citizens and some did come aftér all.

'b) Procedure of the public campaign meetings

i) Prepacation for the meeting

' JICA Study Team prepan,d a nemorandum oullining the subjects the team proposed

to be raiscd. The memorandum was divided into two parts, one gcncral and the
second spccnﬁcally dealing with TAS, Part [ explained the sources of solid waste and
importance of solid waste management. The rolc that the citizens can play in solid
wastc management was emphasized. This role stressed importance of proper
discharge, assisting in solid wastc management by taking part in street sweeping and
ditch cleansing, and reducing solid waste amount discharged throu gh recycling and
reuse. The second part described the TAS contents and duties of both the cilizens and
DK in implementing TAS.

i) Agendaforthe public campaign meelings

At all the meetings the sequence fof ihe speakers was.a's fotllows;
- Lurah

- Dinas Kebersihan officials

- Counterpart Team

- JICA Study Team

- Discussion

The Lurah gave a briefdcst:riplion about his Kelurahan, in terms of population and
RW divisions. He lhen explained the purpose of the meelmg which was to provide an

' oppouunuy w0 mtfoduce TAS study conlents.

* The second spcaker was thc chief of Opcrattons Department in Dinas Kebersihan, Mr.
. Abdullah Patiroi. He gave an outline of the solid waste manageinent as conducted by

DK in Ujung Pandang. He spokc of the new collection system using armroll

~ conlainer being gradual!y expanded in the city, with pmscntly 128 containers and 13

armroll vehicles in service. Hc talked about the retribution system and the budget
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required by Dinas Kebersihan to provide the required services. He stressed the
_importance of citizens cooperation in properly discharging their waste into the

containers, paying the retribution fees and cleaning and maintaining the ditches in -

front of their homes.

The third speaker was Mr. Massin Sahibu from Dinas Kebersihan, a mcmbér of the
counterpart team. Mr. Marsin explained the JICA Sludy, its contents a'n_d térgc!s. He
then briefly outlined the purpose of conduéting TAS; to measure the extent of the
community parlicipation which can then be unlnod to makc the DK work more
cfficient, '

“Then it was the JICA Study Team's turn to detail the contents of TAS. The Study
Team, using OHP slides and printed handouts described the particittars for each site,
as; _ :

- Exient of study area

- Discharge and collection sysiem

- Instructions for the community to follow

“Duties of DK

Expected gain to SWM from implementing TAS

The above speakers usually took about onc hour to conclude their remarks. After
some refeeshments, the second hour of the public campaign meetings was spent on
questions and answers. The main questions/remarks are summarized in the fo!lowmg
sccuon

¢)  Other public campai gn activity

In addition to the above the Study Team attended two functions where the commu nity
participation was discussed and requested.

i)  Friday prayer at mosque in Kelurahan Parang

I relation with ’I‘AS Site Cl, the Study Team attcndcd a Fnday prayer on May 19th,

The KMUP Mayor prayed in the mosque and after the prayers gave a lccture to the
participants for about 30 minutes. The leciure did not gointo spéc:ﬁcs on TAS, but
rather the Mayor spoke in general terms about the need for KMUP citizens (o lead
disciplined lives in the community. He emphasized the importance of cleansing and
proper waste discharge, as well as maintaining surrounding ditches and streets clean.
He drew parallels between the environmental sahita‘lion conditions and citizens
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~ pehavior in developed Asian citics as Singapore, Tokyo and Bangkok and called ufmn
'KMUP citizens to keep Ujung Pandang atso clean, In the end of his lecture he

preseited the mosque with a present, a large clock with the words “Teduh Bersinar”
printed on it. '

At the complciiori of the prayers, the Mayor bricfly inspected the ditch near the
mosque and expressed satisfaction with the effort made by the citizens to keep it
clean.

ii) Meceting with environmental protection group at Kel Bunga Ejdya

During the Public Campaign Mccting at Kel. Bunga Ejaya the Study Team was
introduced to a youth orgamzauon called Antipala, whtch is concerncd with
enwronmental sanitation in the Kelurahan, The Study Team requested to have a
scpara!e meeting with the group to understand better their activity, and entist their help
in nnplcmcnung TAS. This mecting was held on May 261h in the cvening at the Lurah
office. It was auendcd by about 30 members of Ant:pala, the JICA Study Team and
Countcrpan Team.

Antipala was cstablished in 1982 and presenily has a membership of some 40 people,
mostly you{h The group works al improving environmental and living conditions
within the Kelurahan. Its activities include ditch cleansing (2~3 times/month) and
street sweeping. The group has some tools and borrows other tools from the
community. The group also pariicipated in the construction of the large TPS along Jl.

Tinumbu that was used until reccntly for dlscharge of the waste from that Kelurahan.

' JICA Study Team requeslcd the assistance ol' Antipala in calling upon ;he community’

to coo:pc'ratc wilh TAS. The possibility of operating a JICA donated hand cart by
Antipala was also discussed.

iif)  Leaflets

Leaﬂcls were pnnled and dssmbutcd to all the houscholds within the TAS sludy areas
and at lhe Public Campalgn Mcetm gs.

' The leaflets adopted the slogan of Dinas Kebersihan, “Teduh Bersinar”. “Teduh”

rhcan_s fresh and “Bersinar” is composed of the abbreviations of the foltowing words;

. BER - :  “Bersih? (means clean)
-8 : “Sehar” (health) |
IN 1 “Indal” beautiful)
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\ _ “Aman” (Save) ¢
R . “Rapi” (Tidy)
The leaflets briefly explai.ned the object of TAS and clearly stated the instructions the
citizens should follow during the TAS period for waste discharge,
Discussion items at the public campaign mectings -
The main discussion items at the public campaign meelings are summarized hereafter.
a)  Site A: Kel. Bunga Ejaya
i)  Walking distance to the one container lbcation is too far for thé eastern part of the

Kelurahan and there is a need to provide hand carts.

DK replied that hand carts prcviously provided to the Kelurahan were poorly
maintained and immédiately dam:a'gcd,' and requested the citizens cooperate by
bringing their waste by (hemselves using the distributed plastic bags. JICA Team
rervinded the communily (hat this is a pilot study which will be sibject to modification
based on the sucvey results and hand cart necessity will be one issue for study.

i) Much of the wastc is discharged into the ditches. 1t is difficult to iransport the
waste removed from the ditches by the citizens to the armroll container because
of its sludge and sand content,

- DK reques:lcd (hat the citizens coordinate their ditch cleansing activily with them and

promlscd to provide the heavy equipment nccessary to transport the waste removed
from the dnchcs to the TPA.

iif) The Jaw for punishing illega! dischargers of waste should be strictly enforced in
order to discourage such environmentally damaging activity.

- DK explained that the law stipulates that illegal discharges of waste be punished by

cither a finc of maximum Rp. 50,000 or a prison term of maximum 3 months. Since it
was passed last year, 2000 offenders have been sanctioned under this law in various
parts of the city, but not in Bunga Ejaya.

iv) " The container specified for Bunga Ejaya should be so identificd by a sign in
order to prevent dischargers from other Kelurahan from discharging in that
container.

It was agreed to stick a poster on the container to state that it is to be used exclusively
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by Kelurahan Bunga Bjaya residents only.

© b) Site Bl: Kelurahan Mallimongan Baru

i) The schedule of TAS cailing for waste discharge before 08:00 AM in the
moming should be shifted to the evenmg from 16:00 to 18:00 PM

DK and JICA Study Tcam rephcd that at present the arca is scrved in the morning and

the same vehicle and crew will be vsed in the study so it is beticr to mamtam the same

hours. The extént of citizen participation in dlschargmg their bins ‘shall be surveyed

and the suitability of the proposed TAS dlschargc hours shall be evaluated.

ii) Three days/week discharge wi.ll make it difficult to immediately discharge
problem waste such as dead rals.

DK replied that such waste as dead rals or fish may be buried in the garden. JICA
Study Team replied that the TPS scmng an area adjacent 0 the TAS study area will

: conlmue 1o function as before (i.c., collection on a daily basis) so citizens can bring

the waslc they do not want to keep in their houses there.
iii}  Plastic bins to be disteibuted should be clearly labeled to avoid theft or loss.

HCA Study Team will number the bins to be distributed and maintain a rccord.
Citizens are also free to mark their names on the bins as they want.

iv)  Separation of wasle into organic and non-organic may hé!p in ulilizing organic
o portion of the waste. KMUP'should make more use of organic wasie.

DK" rc,phcd that a new ptlot compost plant has been constructed at UNHAS o study
compost production and market demand. On the basis of this pilot project expansion
of compost production shalt be considered.

v) Community panibipalion in ditch cleansing in the area is hampered by lack of
tools.

DK sugges!cd that a proposal be prepared dcscnbmg lhc required tools and cffort will

be made to find funds from donations sometimes given to DK to buy the tools.

vi) 'Upon the completion of TAS period (until June 25th) what discharge and
© collection system will be employed in the area. . DK answered that the
purpose of TAS is to identify and introduce possible modifications to the
previous system. Upon completion of TAS the prcv:ous system will be rcstorcd
with these modifications. -
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¢} - Site B2: Kelurahan Mamaja'ng Luar (and Site C1; JI. Mawas).

i) The community needs to be strictly warmned against illegal discharge of waste and
general awarcness of environmental sanitation needs to be sirengthened.

DK explained about the regulation in place to punish ilfegal'_diSC}mrg‘ers. Authority to
enforce this regulation is presently entrusted to a team from the munici pal government
(Tim Yuridis), however DK proposes that tearns with equal authority should be
formed on the Kecamatan basis to provide more strict enforcemient, |

i) - As a result of TAS some hand ¢art worker in the TAS study area will losé their
jobs, creating social unrest,

The JICA Study Team agreed to study this problem in more detail by actually visiting
the arca and having discussion with the RW chief who controls the hand cart
opcrauon {na subsequent visit the extent of TAS study arca was ofnce more
' c;xplamcd to the RW chief and it was reahz_ed that the TAS stidy area covers only a
part of the hand cart route and that the hand cart may still be 0p¢rat¢ﬁ in the remainder
of its original route. To stbstitute the worker for the work lost in TAS area it was
agreed that he provide some sccurity against plastic bin theft).

_iii) Some of the roads in the TAS sludy arca are oo narrow to accommodate DK
vehicle access hand cart service is more suitable.

DK and JICA Siudy Team explained the disadvantages in relying on hand cart service
~in terms of added cxpenses to the community for worker salary and hand cart

maintenance and repaic. TAS attempts to identify the arcas where hand cart service

- may be substituted for open stations and more communily participation, Therefore in

TAS citizens living atong narrow roads will be asked to bring their waste to open

stations at the main roads for waste collection.

iv) Concerning TAS plan to clean the ditch along JI. Mawas (Site C2), it was
requested o clean more ditches in the area.

DK and JICA Study Team explained that TAS calls for cleaning the JL. Mawas ditch
by excavator, and cleaning of connccting smaller ditches by community participation

in coordinaﬁo_n with DK,

d)  Site Cl: Kelurahan Parang and Bungaya

i) - llegal waste discharge into the ditch and open spacb is not necessarily done by

-~ the citizens living around the atea but also by people passing through the area,
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DK replicd that more monitoring of illegal dischargers by the municipality

enforcement team and formation of monitoring teams on the Kecamatan level will help -
to control illegal discharge.

ii)  As the ditch passes along the border of two Kelurahan, and two Kecamatan
ownership of the ditch and responsibility for its maintenance is not clearly
defined. '

DK replied that owncrship"of the ditch is not a subject t.o be decided by DK. The

JICA Study Team explained that TAS covers both Kelurahan because regardless of

which Kelurahan they belong to, people on both sides of the ditch will suffer if the
sanitation conditions along the ditch ace not maintained. Therefore TAS ¢alls for joint
offort and participation by the commanily on both sides of the ditch in the cleaning
and maintenance effort required.

iii) A proposat 10 construct a road where the ditch is located and provide for

drainage atong the road sides.

DK recommended that such a proposal should be discussed with the Department of
Public Works (Dinas PU) in the municipality.

iv) Illegal waste discharge and piling of waste at the open space near the ditch is a
problem of many years which is creating a poor environmental condition and
polluting the nearby wells.

J!CA Study Team answered lhat the problcm of the dump site in the open space is
serious and shovld be solved through cooperation between DK and communny.
parUmpatton as described in TAS.

Reflections on the campaign activities

The program for the public campaiga for TAS was prepared in discussions with the
JICA Sludy Team members ‘DX and the Lurah staff of the involved Kelurahan

The leaﬂcts ptm{cd and d1slr|buted are considered to be snfﬁcnent in detait and
context. The Public Campaign Meettng was ‘the main item of the public campaign

" program, Tn aftérthought, the following pomls may have added more to the success of

these mectmgs,_ o

0 More dctailcd explanation on solid waste in general; its generation, amount,

hazards may have provided more help to the citizens in grasping the problem
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[ Morc explanation ori the ohjccuvcs of TAS and learning from expcncncc gained
1o expand the system in other areas

¢ An carlier start of the mectings, perhaps at 7 or'T: 30 PM may have provided

more Umc

0  Time permitting, it would have been better to have more than one meeting for
each Kelurahan, in order to reach a Jarger range of the community -

0 Reliance on RW chicfs to relay the TAS cohlcnis o the community is not enough
and more attendance by the community itself, in particular housewives should
- have been encouraged

¢  Although the speakers were éhough. :atiendan_cc of more officials from other
governmental offices would have lent support 10 the meeling and discussions

0 A 10to 15 minute video, or photographs showing SWM conditions in cities of
simitar Asian coontrics (in the developing world} may have contributed to
explaining to the citizens how they are asked to cooperate

The Study Team was also interested in having the contents of TAS explained at other
public venues such as places of worship and schools. The response was that the
concerned Lurah would use such places at their discretion to communicate with the
public. However it became appatent that the Lurah, in tum relied on RW chiefs, The
Study Team realized on thé eve of TAS implementation that the contents of TAS had
still not reached segments of the community and therefore the efforts of some RW
 chicfs are questionable,

Fortunately in Sites A and B, distribution of plastic bags and bins to all the
houscholds involved during the 3-4 days before implementation provided the Study
Team the chance to explain the TAS contents. Surveyors were also dispatched to each

' Study Area during the first week of implementation in large number in order to -

directly communicate with the citizens and answer any queries they may have.

Therefore, in conclusion the public campéign in’cluding the efforts of the Study Team
staft in the final days before stanmg TAS implementation may be evaluated as
positive in obtaining the understandmg of the commumucs mvolved in TAS
operation. '



®
1)

P

Results of interview sugvey
General

Two interview surveys were held dﬁrin‘g‘ TAS study, one before TAS implementation

" {Prc TAS) and one three weeks after implementation started (Post TAS). The surveys
~ were conducted in parts of the four Kelurahan, subject of TAS surveys as follows;

¢ SieA ¢ Kel. Bun’ga:Eja'ya 197 interviews
¢ SiteB1 ~ : Kel Malimongen Bam 100 interviews
¢ SiteB2 : Kel. Mamajang Liar 102 interviews
¢ SieC : Kel. Parang . - 100 intervicws

| ' Kei. Bongaya 102 infervicws

Pre and Post TAS interviews were conducted at the same houscholds, General
questions concerning respondent and houschold characteristics and income levels

~ weré asked only ence during the first survey.

Pre TAS interview survey dealt with citizens existing solid waste practices and their

~ opinions on DK activity. The second survey, Post TAS interview covered the cilizens

opinions on the system of solid waste management studicd under TAS.

' One questionnaire form was used for the Pre TAS interview survey for all the three
"TAS sites, while in the case of Post TAS interview survey (heee different

questionnaire sheets were prepared.

* Pre TAS interview survey

a)  Sociceconomic conditions

Income levels, house ownership and types were considered in order to classify the
income level in the five Kelurahan. These results are summarized in the foltowing
table.
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i Bunga Mal, -Mamj. | Parang T Bongaya
- Ejaya ~ Banu Luar . . ‘_
1. House Ownership: R
Private house 76% 4% 8% 84% 75%
Rental 21% 24% 15% 9% | 19%
- Other 3% 2% 1% 7% | 6%
2. House Type _ _ o . o
- Permanent 36% - 43% 57% 46% 40%
- Semi-pcrmanent 55% 56% 40% | 49% 48%
- Temporary 9% 1% 3% | 5% - 12%
3. Cleansing condition _ N - -
atound house : 44% 38% 44% 35%. 5% -
- Good 44% 52% 1. 51% | 59% | 61%
Fair ' 12% 10% 5% 6% 4%
- Poor _ ‘
4. Touschold income lovel _ _ _ f ,_
- <Rp. 200,000/month 65% 41% 46% 43% S6%
- Rp. 200- 27% 43% 48% - 49% 36%
500,000/month 8% 16% 6% 8% 8%
- >Rp. 500,000/month :

The first question indicates an overall trend for house ownership in the city as all five
Kelurahan showed that over 3/4ths of those interviewed owned their own houses.
Data on house types are also similar for all Kelurahan, although of the total intervicws
permanent houses in Kel., Bunga Bjaya are sllghtly tess than lhc other Kchirahan,
Question 3 reflects the interviewer's perception of the cleansing conditions around the
house so this perception may change from one interviewer to another. Most
interviewers selected the safe side, choosing “Faic”’  followed by “Good”, However

§ntcrvic\i'cfs judged Kel. Bunga Ejaya (o have the poorest cleaning conditions, |

: Qucstidrj 4 shows Kel. Bunga Ejaya to have the lowest monthly income levels with

T 65% of respondents stating that they have income of less than Rp. 200,000 monthly.

" Residents of Kel. Mallimongen Baru appear to enjoy the highest incomes, with 16%

stating that their incomes exceed Rp. 500,000 per month,

Bascd on the results of this survey, in terms of economic classification the five
Kelurahan may be arranged in the following descending order of affluence.

Kel. Mallimongen Baru ~ Sile B

Kel. Mamajang Luar Sitc B
Kel. Parang Site C
Kel. Bongaya SiteC
Kel. Bunga Ejaya Site A
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; b)  Solid waste storage and discharge practices

‘The main ob_lccuvc of TAS was o taitor waste dlschargu practices in such a manncr as
to achicve an efficient collection service. Pre TAS interview survcy included
questions pertaining to present storage and discharge practices. Results are
summarized in the following table.

"1- Wasle storage inside . _ - =

Bunga Mal. ' Mamj. Paraxig JBongaye'l
Eiaya Baru | Luar

house - 52% 44% 500§ 51% | 46%
- Plasticbag 19% 35% '} 24% | 15% | 21%
| - Plasiic bin 1 -
3. Waste discharge place _
- PesmanentBin 18% 3% | 48% | 16% 9%
- - Armrolt 62% | 49% 46% 68% 74%
- containet/TPS . 2% | 0% 2% | 5% 12%
L~ Self weatment . . |
‘[ 3. Discharge frequency : ”
- Daily 42% 39% | 58% | 47% | 51%
- 2-3dlwcck 9% |, 16% 4% 16% 17%
- Onceaweek 18% 5% 4% 12% | 10%.
- Imegular . 21% | 40% | 4% 24% 17%
4. Discharge time L N .
- 06:00-12:00 27% 24% 35% 38% 42%
- 12:00 - 18:00 6% - 2% - 1% 2% - 3%
- 18:00 - 22:00 I8% 16% 5% | 2% 31%
- 22:00 - 06:00 | 1% | 4% 2% | 1% 2%
- Iaepular 28% | 54% | 41% 8% | 22%
5. Waste storage 1nside . ¥ . _
house 86% 64% 63% 67% 64%
- No problem 10%. | 32% 30% 23% | 22%
- ‘Badador - . 3% 0% 5% 8% | 8% |
- . Attraction of insects 1% 10% 2% 3% 3%
- Takes up space - :

Plastic bag vse has increased reachiﬁg 50% or juél below that in all five Kelurahan.
This was particularly important in the case of the three Kelurahan of Bunga Ejaya.
Parang and Bongaya where residents must walk to the amroll containet/T. PS. In sites
AandC armrolt container collection i 1s associated with plastic bag discharge.

~ On the other hand TAS intended to introduce plastic bin discharge in Mal. Baru and
-~ Mamj, Luar i in association with door-to-door and open station collection. Therefore

extent of plastic bin usc there was important 10 understand. Roughty a qiarter or third
of those mtgrvlewed use bins which means that more effort to get the citizens there
used to plastic bin use was necessary. |

Question 2 indicated the suitability of each Kélurahan for the TAS system proposcd.
In Bunga Bjaya, Parang and Bongaya ammroll container use is dominant and thercfore
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armroll container usc can be studied there. On the other hand in Mal. Baru and Mamj.
" Luar permanent bin associated with door-to-door collection is roughly equal to
armroll container/TPS use. This means that some of the houscholds included in Sites
B werg required to shift to the door-to-door system under TAS.

Finally it is interesling (o note that self treatment (burial or burning of waste) is
relatively high in both Site C2 Kelurahan. This may indicate the residents inability to
rely on the DK armro]l container serving these Kelurahan. Many remdcnts may feel
that walking distance to the container is too far. Another poiiit is the dmy condition of
~ the ditch running along the border separating both Kelurahan. Self treatment may also
include illegal discharge of waste into the ditch.

Questions 3 and 4 deal with discharge frequency and time, At Kelutahan Bunga
‘Ejaya, Parang and Bongaya annroil containers are available daily for discharge of
waste. Yet the need to daily discharge waste is not so pressing as can be interpreted
from_ the daily discharge rates indicated. Obviously in Mal. Baru introduction of 3
© days/weck 'di'schargc (under TAS) did not appear 1o posc a problem, but this was not
~ the case in Mam] Luar where citizens were accustomed 1o daily dlscharge Lastly the
high rates of irregular dlschargc in all Kelurahan should be noled This suggests that
 there is foom to introduce 2-3 dayslweek discharge with relative ease.

D;schargé time pattern for residents using armroll container_cduld not be identificd.
Bunga Bjaya residents profer to discharge their waste in the evening while residents of
Parang and Bongaya discharge in the 'merning'. In Mal. Baru and Mamj. Luar
“morning discharge is dominant in retation to door-to-door service, But the high rates
of irregular discharge in these two Kelurahan may peint to (he disadvantage of the
permanent bin system. Wasie is discharg’cd into the pcrmanen'l'bins'i:i front of the
houses and may be left for long hours before collection, These bins are mostly
uncovered and wasle discharged is unpacked.

Majority of all Kelurahan households mtcrvncwcd said that there were no problems
concerning wasle storage in their houses. Yet the 10% of Kel Mal. Baru houscholds
that responded that waste storage in the houses takes up space may pose a small
problem, since the new TAS system requires these houscholds to store therr waste in
side the house for two to three days. - '

)  Solid waste management services

Houscholds were interviewed conceming their opinion on SWM service.



Bunga | Mal. | Mamyj. | Parang | Bongaya
‘Ejaya Baru Luar _

| . Coilecuou & haul mshluuon

- Dinas Kebessihan - 66% 80% 54% 60% 5%

- RW/RT 1 8% 12% 45% 15% 3%
- Privale/NGO 17% 4% 1% 0% 2%

. Use of hand cart service 3% 20% 58% | 21% 13%
. Waste collection l‘rcquency ' '
- Daily - 56% 23% 2% 61% 6%

- 3d!weck ' ] 31% 7% | 26% | 26% | 21%
- Onoe aweek ol 4% 3% 1% 1% | '14%
- hesgula/Don’tkdow - | 9% 21% 34% . | 12% 9%
T Dissatisfaction with service '
- Unprediclable collection | 11% 15% 5% | 23% | 2%
freq. V2w | 2% | 16% | 16% | S4%
- - Insufficient collection frcq. 12% 1% 1% 7% A%

- Collection should be daity 5% 3% 1% 4% 3%

- Insufficient ditch cleansing 4% 3% | 5% 16%: 21%

- Not all wastc emoved 66% 18% 3% 2% 5%
General dissatisfaction : _ _

. Condmon of nearby ' T

TPS/Container 7% | 6% 1% 39% 39%

- Waste flowing out into 6% - 12% 6% 30% 27%
skreet, 6% - 4% 2% 13% 15%

- Collection is irregular 50% 25% 23% 9% | 16%

- Bad odorf/insects attraction | 21% 51% 55% 12% | 26%

- Good condition

- Don’t know

Question 1 indicated that the majority of houscholds are now receiving the service
‘directly from DK either through armroll container of doot-to-door scrvice. Two
particular points are noticed. The high rate of privale/NGO provision of SWM service
in Bunga Bjaya (17%) may be attibuted to the operation of private hand cart service
thero and the sharp decrease in RT/RW operated hand cari service. ‘The second point
© is the high share of RW[RT scrwcc provision in Mamj. Luar (45%) which is due to

* use of hand cart to bring the waste to the container. Although RW/RT has ceascd to

receive a share from the retribution fee, hand cart operator salary is covered by lips
and fees directly ob_mined from the users.

Hand cadt use was high in Mamj. Luar (58%), and this posed some problem as TAS
calted for door-10-door semce without hand cart. Of course total abolition of hand
- cart service in that area was evaluated undet TAS and is reported on elsewhere in this
“report. The relatively high rate of hand carl service in Bunga Ejaya (37%) indicated
the ieed to rationalize hand cart use there due (o the rather distant location of armroll.
container. Subsequently TAS system for Site A was slightly modified to introduce a
hand cart there from the second week of TAS implementation.

~ Question 3 covered the residents knowledge as to collection frequencies of DK. -
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‘Majority of residents seeved by armrol conlainer in Bunga Ejaya (56%) and Parang
(61%) reSpbn_dcd that contalner is served daily. Although Paratig residents use the
same container as Parang their perception that container was served daily was low at
6%, The container is located in Parang and rather far from Bongaya residents so the
residents there may not be aware of the daily service.

'The high rates of households responding to 2-3 dayslwéck collection service in Mal.
Baru (47%) and Mamj Luar (26%) indicated the smtablhty of pmv:dmg 3 daysiweek
collection under TAS there.

Question 4 deals with houscholds complaints with the SWM sérvice provided. Tn Site
C (Parang and Bongaya) wheére the main theme of TA_S was ditch and open space
cleansing three responses in particular were interesting. Rdughly a quarter of all
interviewed in the two Kelurahan complained about unprediciable collection scrwce
and about a fifth observed that waste is not properly removed by the cleansmg
workers. These (wo responses may help cxpla.m the illcgal discharge of waste in the
ditch and open space. Surprisingly only 4% and 3% in Parang and Bongaya
~ respeciively complained of insufficient ditch cleansing. This shows that awarcness of
surrounding cilizens on the importance of maintaining'lhe ditch clcan niust be
sharpened.

In Site B (Mal. Baru and Manmj. Luar) only 1% requested daily collection frequency
service. This result indicated the eelative ease in introducing 3 day/weck discharge
under TAS :

“The high rate of gencral dissatisfaction in Bunga Ejaya (66%) reflects residents

feeling that the sanitary conditions in their living environment are lacking. The high
rate of general dissatisfaction in Mal. Baru (78%) may be the result of infrequent
collection service combined with frequent discharge of loose waste in permanent bins.
Therefore the system introduced in TAS linking discharge with collection service and
. abolishing use of perinanent bin in favor of plaslic bin is suitable here.

As DK is cxpandmg armroll container use in 1he culy it was nccessary to ask the
cesidents opxmon on that system, Question 5 was pased to all five Kelurahan and the
high response of “Don’t Know” in Mal, Baru (5]%) and Mamj, Luar (55%) indicated
the relative distance of the containers to those areas. Bunga Bjaya residents’
satisfaction with the container condition (50%) can be parually due to the container
being located in another Kelurahan

The dissalisfaction cxprcssed by Parang and Bongaya' residents conceraing dirty
conditions around the container site and ircegulac collection must be noted. The
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present system of collecting the container when it is ﬁllicdz up {every 2-3 days) and
leaving the container location empty vntit the confainer is returned (sometimes a
couple of hours, sometimes 2 days), in addition to the bad discharge habits of some
residents are the reasons for this problcm Thesefore TAS was modified in the last
two weeks of implementation to introduce a fixed container rotation system that will

" be khown to the residents and campaign for proper waste discharge into the container.

" d) . SWMcost

Households were queried conceming SWM costs and the results are summarized in

the following table.
Bunga |- Mal. | Mamj. | Parang } Bongaya
_ ; Ejaya Baru lvar | _
1. Monthly retribution fce j ; ' ; _
- <Rp. 500 51% 56% 18% 6% 15%
- Rp. 550 - 1,000 4% | 1% 54% | 88% | 19%
- >Rp. 1,000 % | 37% 28% 1% 6%
2. Opinion on retribution fee | '
- Cheap = 1%, 28% 19% . 8% 7%
- Fair | 0% | 62% | 1% 13% 75%
- Expensive o | 18% | 10% 10% 1 19% 18%
3. Tip paid to collector _ ,
- No lip . 60% 15% 80% 77% 95%
- <Rp. 500 20% | 12% | 12% 9% 0%
- Rp. 550 Rp. 1000 | 10% | 9% 8% 8% 5% .
- >Rp. 1()00 10% % | 0% 6% 0%

Surprisingly majomy of fesidents of both Mal. Baru, considered (he most.

economically prosperous of the five Kelurahan and Bunga Ejaya, at the lowest cnd in
terms of prosperity pay Rp. 500 per month. Majonty of residents in all five.
Kelurahan consider retribution level fair, although almost a fifth of the three
Kelurahan served by ammroll container (Bunga Ejaya, Parang and Bongaya) judged
the tariff levels to be expensive. More education 1o make such residents realize that the
container service is for them and should be covered by the retribution fec is
necessary.

‘Question 3 shows that a healthy majority of residents do not pay tips to collection
workess. . '

D) Com'munily pazticipation o

Questions were included in the interview to try and understand the citizens opinion on

* their surrounding enviconment and what they do about it. ‘Results are shown in the

following table.
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With the exccption of Mal. Baru roughly a third of respondents all Kelurahan
perceived poor cleantingss conditions in their arcas. In Mal. Baru over half of the

respondents had that opinion. These replics indicated the citizens call for more effort -

in SWM,

. Response to ditch cleanliness (question 2) was rather surprising with high rates of
respondents slating that the ditch cleansing was in “good condition”. This confirms
the nced, stated before in item (3) to sharpen the awareness of: the citizéns on the
importance of maintaining clean ditch.

Question 3 shows that Lurah and RW/RT chiefs ték'c the Iead in educating the
community on solid Wastq. The sass media also plays a cdnvincing role. However
the poor atiention given to this subject by other civic organizations and public forums
such as religious places of worship, schoo!s, wonicn organizations and the work
place is significant, -

Bunga | Mal. | Mams;. Tar@g Bongaya
Ejaya | Baru | Lvar

1. Perception on Surroundm g

cleanliness 35% 52% |29% | 35% 32%

- Poor : 40% 32% |39% | 31% 43%

- Fair 25% 16% |32% |27% 25%

- Good ‘ ' ]

2. Perception on diich cleanliness , - , S

- Wasle thrown In ditch 22% 12% | 5% 18% 14%

- Drainage problem 15% 28% | 18% | 19% 12%

- Bothwasicanddrainage = | 12% .| 14% | 10% | 24% 21%
problem 51% (46% |67% | 39% 47%

- Good condition » ‘ :

3. SWM discussed by following - 2B ' _

- Lurah, RW/RT chicfs 65% |70% |61% |48% |50%

- Religious leaders : 1% 200 |10% |2% @ |5%

-LKMD -1 9% 6% 19% | 10% 19%

- PKK 2% T% 20% | 19% 5%

- School 0% 2% 0% 2% . |3%

- Work place 0% . {0% 2% 0% |0%

- Other (TV, radio, 24% 20% )24% | 49% 48%

. ncwspapers) _
[ 4. SWM activity witling to _ : 1

pa.rhcupatc in 24% 7% 10% | 13% | 9%
Take waste to container 1% 2% 2% |1 20% | 12%
personally 63% 89% 182% |64% |77%

- Clean around communal 68% 73% | 68% | 24% 72%
container _ 2% 0% 0% | 0% 0%

- Sweep streetin front of _

- house

- Participale in ditch cleaning
- Not willting 10 participate
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Quiestion 4 aucmptéd to understand what SWM activities the citizens are willing to
participate in. Tt was interesting to note the refatively high rate of residents wilting to
clean around the container at Parang and Bongaya and this willingness was
incorporated in the TAS public participation program for Site C. A very positive
response was shown by the citizens in all Kelurahan to take part in street sweeping
and ditch cleansing.

The survey did show that more effort was nceded to convince citizens of Bunga
Hjaya, Parang and Bongaya to bring their waste by themselves to the armroll
container and reduce their reliance on, or continuous demand for hand cart service.

Finally it was a relief to see that all réspondents in four Kelurahan voiced willingness
to participate in one form or another. Share of respondents not wﬂhng to participate in
Bunga Ejaya, although vcry low (2%) should nevertheless be kept in mind.

f)  Summation of pre TAS intcrvicw survey sesults
The results of Pre TAS intérview survey may be summarized as follows;

= No clear linkage between economic level and SWM practices could be -
established

= Plastic bag discharge is increasingly in use and is associated with armroll
. container use

=% Discharge frequency is mostly irrcgular and thete is good possibility for fixing

2-3 days/weck discharge

> There is a demand by the community to improve cleanliness conditions in their
surrounding arca

=» ‘There is a general satisfaction with ditch cleansing conditions which may indicate
that more effort is needed to educate the citizens on ditch cleansing and
maintcnance

= - Ailhough the Lurah and R\WRT chiefs are active in mcrcasmg SWM awarcness
among the community the lack of attention on the part of other groups is
s1gmﬁcam

=» Citizéns of the community have a sirong willingnéss to part'icipalc in street
sweeping and ditch cleansing activitics -
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Sitc A: TAS implementation phase

Stu-dy arca

Kelurahan Bunga Ejaya in Kecamatan Bontoala is the subject of TAS Site A.
Implementation period

TAS was implemented in Site A as follows;

o In@e&kntation commencement m May 29th, 1995

¢ Introduction of JICA hand cart in June Sth, 1995

0 Completion of TAS in Junc 26th, 1995 at 10:00 AM

Implementation methodology

TAS was implemented at Sile A as follows (refer to Fig. 6.59);

0 Plastic bags (25 bags, 30 liter size/houschold) distributed to 742 houscholds
(76% of total houscholds) before impleméntation start

¢ Alernative armroll container locations studied but no suitable location identified
0 Of wo containers tocated at Ji, Tinimbu, one specialized for Site A residents

0 Surveyors at container location 24 hours

0 JICA hand cart scrvice intcoduced on second week (service 6 days/week, at two

locations on alternative days, from 16:00 to 22:00)
¢ - Shovels, spades and fork picks provided for community participation
Survey ilems
The following items were surveyed throughout the TAS implementation,

¢ Dally record of discharger numbcr, time, walkmg dlstances, number of
household memibers

¢ Daily record of hand cart use and volume of wasle transpoted by hand cart
0 Frequency of container change

9 Mcasurement of weight of waste in container at TPA
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0 Aclwny of commumty pamcipation in ditch cleansing and smi sweeping
0 Effectof TAS on clc-ansmg condmons inSite A
5) Analysis and evaluation

- The data have becn anatyzed on a daily basis, agg'r'c'gatcd into four weeks and the
-~ results are shown in the following table and explained hereafier.

T ‘ U [Wedk T Week T Week 3 [Wesk &

1. Waste Collecllon Coveragc ) L
- Wasteé amount ¢collected Kg/wk |15,235 1 14,460 | 14,500 § 12,646
- Estimated generawd waste Kglwk 15,105 | 15,105 | 15,105 ] 15,105
© Waste collection coverage 101% | 96% 26% 84%
2. 'Dlschargers Walking Distances - _ o
- <100m % 20% 21% 32% 28%
- 101 - 200m % | 41% | 46% 45% | 46%
- 201 - 300m % | 32% 23% 21%. | 22%
- >30hn - % 6% | 4% | 3% 4%
3. Hand Cart (HC) collection B B o
- Estimate share of HC hauled % | 15% | 28% 21% 22%
waste : _ ' o _
_ Share of Private HC haul % 100% { 60% 58% 32%
4. Contamcr Capacity Roquirement ' ' _
' Ave. daily waste discharged w ] 95 | 9.0 9.0 6.9
5. Dlscharge Frequency _ _
- - Ave. daily share of population % 2% | 35% 30% 25%
discharging _
- Ave. daily waste Kgfcapdd 1.2 | 1.0 1.2 I.1
discharged/capita
- Ave. discharge frequency per day 3.2 2.7 32 | 29
caplla I

a)  Waste collection coverage

It is difficult to identify exactly the amount of wasle collected from this site before
TAS implenentation because there was no exclusive armroll containes provided for
Kelurahan Bunga Ejaya exclusively. However significant open spaces littered with
waste and burning of waste were observed.

The gencrated waste was estimated based on the Kelurahan population data of 5,832
and unit generation rate of 0.37 kg/cap/day (estimated based on Site B data. analysis).
‘The first thiee weeks showed that cmzens cooperation was very stcong in bnngmg
3 their waste 10 the acmroll container, but there was a drop in the last week. This may
be explained by a drop in citizens enthusiasm, and indicates the nced to continuously

carvy out public campaigning.

b)  Dischargers walking distances
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As shall be claborated in item (7) héreaftcr, a second location for placing of conlainer
was not found. Thercfore all the site was served by onc location only, at 31, T mumbu
along the border of Site A, -

Population living within a 200m radius of the container, the maximum’ suitable
walking distance, accounted for approximately 55% of the total population. Table
6.4.1 shows that 60-75% of dischargers responded that they are within 200m

walking distance of the container. Discrepancy is not significant when considering the

difficully of obtaining accurate responses as to actual distance.

*In order to determine the influence of hand cart primary collection on the 45% of
'residcnls-fiving more than 200m from the container a hand cart was introduced
(referred to as JICA HC) at the start of the sccond week. The results show a decrease
of about 10% in dischargers walkmg to the container from dislanccs of more than
200m.

Plastic bags were disteibuted in order 1o facilitate carrying the waste {0 the armroll
container and eliminaling need to return home to take back bin. However about 24%

of the houscholds did not receive plastic bags for various reasons; nobody at home,

no interest to participate, sus’picion of the motivation behind the distribition, ctc. It is
difficult to measure the effect plastic bags have had.

¢)  Hand cart collection

'With the intcoduction of JICA HC the amount of waste estimated {0 be wansported by
‘hand cart increased by just less than 10% from 15% in the first week. Hand cari
transported wasle averaged about 20 to 25% of total waste brought to the container,
The operation system of the JICA HC may be one reason for not attracting the
residents attention and also lack of knowledge on the operation. The FICA HC was
operated six days a week (no operation on Sundays) at two locations oh altermative
days between the hours of 16:00 to 22:00. Residents were requested to bring their
waste to the hand cast. On average the hand cart made 2.6 trips every operating day
serving about 600 people.

In addition to JICA HC, 12 other hand carts are operating in the area on an immegular

basis by the private sector. In the second and third wecks private sector hand carls

transported 60% of total hand cast transported wasle, but the share fell mcxphcably to
30% in the fourth weck.

d)  Container capacity rbquiremcnt
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“Fhe maximum average daily discharged waste for the four wecks of the survey was

9.5m°. Therefore a minimura of three container capacitics are required every (wo
days. Duting TAS implementation on average the container was changed three times
cveey (wo days thereby satisfying the demand,

If the residents living more than 200m distant from the container are served by
another means than one container daily is sufficient for the site, The poputation living
\Qithin 3 200m walking distance from the container ate about 2,400 (population
densily of 380 capnafha, on an arca of 6.3 ha). Their daily gencratcd waslte i8
approxlmatcly 4m

¢)  Discharge frequcncy

An armroll container serves the site daily, thereby allowing for daily waste discharge
by the residents. However the s_hr_vcy showed that residents discharged their wé,stc on
average every 3 days. This result encourages introduction of 2-3 days/week discharge
in parts of the cily.

f)  Discharge lime

There are two distinct discharge time peaks, the first between 20:00 and 21:00 and the
second, slightly lesser between 05:00 and 06:00. Discharger arrival is distsibuted
lhroughout lhe day with the exception of the hours of 02:00 to 04:00. Discharger

- activity in the cvening hours is slightly more than in the daytime hours (sce Fig.

6.60).
g)  Container location

Fig. 6.59 shows the locations considered for container placement. The ideal situation
of placing a container inside the Site is not possible because of narrow streets. Three
alternate locations were considered, the most promising of which is located near the
Atab Cemetery. After visiting the site with DK, Lurah and RW chief it was agroed to
move an additional contalner there. But one weck before TAS implementation started

" the concerned RW chief rcpoﬂcd that the ncarby eesidents rejected placing a container

at the proposed location.

This issue was raised in the community campaiga mecting but no solution could be
found. It is obvious that more effort must be made to gain the acceptance of nearby
residents when locating containess through proper container maintenance and regular

“collection. Presently the containers serving the site are placed in front of a school.

h)  Community partici_paﬁon‘in ditch cleansing and steect s_weeping '
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During TAS implementation communily participation in cle'arising'aclivity was held

twice on 6/4th and 6/11th; This activity was led by the Antipalla group and mamly

involved dnlch cleansing with some street sweeping.

The main items related to this activity are shown in the following table and depicted in
Fig. 6.61,

Tiems S TV " R RS 5 11

1. “Start and hnish time 06 0010 11:00 | 07:00t0 11:00
2. Lengthof ditch cleaned (m) - - - 500 i
‘3. Citizens participating  Total 43 - 43
. Male ' 40 1l 33
Female 8 . 10
4. Volume of dirt cemoved (m') 3.1 2.9
5. Tools used mumber)  Pick 8 13
Spade : 4 7
Han'd cart 3 2

In addition to the ditch cleansing other aclivities such as street swccpmg and clearing
up of permarient bins were also carried out,

Under TAS some toals were provided to facilitate the work;

Spades 3
Picks 5
Hand cart B

Site B: TAS implementation phase

Slﬁdy area

Two sites have been selected for execution TAS study B; Kelurahan Malimongan
Baru (B1) and Kelurahan Mamajang Luar (B2).

Implementation period

TAS was implemented in Site B from May 29th to June 23rd 1995, and in Site B2
from May 30th to June 24th, 1995.

Tmplementation mcthodology
TAS was implcmcmed in Sites B1 and B2 as follows (refer to'Fl'g. 6.62 and 6.63);

0 Pre-numbered plastic bins of size 40 liters dlsmbuled to 324 houscholds i m Bl
and 327 houscholds in B2 before lmp]emcn(almn statt

6-104




o

-~ Résidents discha'rgc their plastic bins on Monday, Wednesday, and Friday in

B1, and Tuesday, Thursday and Saturday in B2, bcforéOS:(iO AM

Dinas Kebersihan collection vehicle begins coltection operation in caéh sitcon
the designated discharge days respectively beiween 08:00 and 10:00 AM

Study Team surveyors collect data during vehicle collection time

4) Survey items

)

The following items were s_urvcyed during TAS inplementation at Site B;

¢
0

¢

0

Houscholds discharging bins on collection day

Vehicle collection start and finish times and number of trips on the collection
route

Number of open stations where residents living in narrow alleys bring out their

~waste bins to the main street and time spent at each

Citizens acceptance or rejection of this collection system through spot interviews

held maihiy at the open stations

' Illv_e;'sligatién of reasons when any household docs not discharge its plastic bin

all thece days of the week
Vehicle roule in the collection zone
Extent of use of permanent bins

Measurement of collected waste amount by wei ght

Analysis and evaluation

The coltecled data during TAS Site B implementation was analyzed and the weekly
averages are shown in the following table and graphically in Fig. 6.64. Itis notable
that all the ind.icjes' showed gradual improvement, reflecting the need for both the

citizens and DK crew to get accustomed to the new system.
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13- Kel. Mamajan

Items Bl:Kel.Mal.Baru . Luyar,
: ; Clwkr Twk 2 Pwk.d {wk.d Twkl [wk2 Twk3 | wWkd
1. Sharcofbinsused (%) | 771% 8% |90% |18% | % |M% . 9_6%'- 9%
2. Colléction time (ninft) | 96 %0 65 51 86 170 S0 1138
3. Timme at open station NA 67 44 32 NA 6t 44 35
| (minfton)
4. Dischargepercapita | 038 10.32 0.39 045 1034 035 0.39 043
(Kg/cap/day) : '
5. Spot Inteiview
- Reject 3diwk T% 0% 0% 1%
= Reject collection 7%  10% 0% 0%
Lin¢ ' -

a) Plastic bin use

The graph shows that the community’s enthusiasin to use plastic bin gradually

“increased during the first three weeks, but fell down slightly on the fourth week.

During the first three weeks the Study Team surveyors knocked at doors of houscs
that had not yet discharged their bins (o inform them of the collection vehicle arrival,

“but in the last week this was discontinied. That may be the reason for the slight fall.
The much voiced fear at the start of TAS that citizens would use distsibuted bins for
other purposes was unfound.

Of particular significance is the cooperation of citizens living along narrow alleys in
bringing lh{:ll' plastic bins to the main road for collection. Walkmg distances varicd
from 50 to 100m (maxnmum 200m). Points where residents brought their waste arc
referred to as open stations, and the numbcr of open stations in each site were 14,

One problem which persisted throughout TAS implementation was the residents’ fear
that plastic bins left unattended may be stolen. In B1 and B2, 6 and 5 plastic bins
were reporied as stolen. Therefore most residents were reluctant to take out their bins
before the vehicle arrived and time was wasted in knocking on the doors of those
residents who did nol notice vehicle arrival,

" b)  Collection time on the route

The main objective of TAS in Site B was to determine the citizens willingness to
cooperale in bringing out their waste 3 dweek in plastic bins, Therefore no effort was
made in selecting sites which offer rational vehicle routes. In the cases of bolh B! and
B2 the vehicle coltection routes were far from ideal (refer to Fig. 6.62 and 6.63), with
many necessary U-tums and rear molion.

Nevertheless the combined eftect of plastic bin use and 2 days accumulated waste
discharge, as opposed 1o daily foose waste discharge on the collection time spent on
the route was positive. The gradual fall in time from the first week to the fourth in
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both sites BI and B2 is indicative of the crew’s getting used to the route and the

- increased cooperation of the c'ilimns in bringing out their wasic early, In the time and

inotion survey conducled in this Study the required time on the collection route
averaged 77 minftos. During the last two weeks of TAS this required time was
rcduced at both sites. As this system is cxpanded taking into consideration more

 rational vehicie routing in the cotlection zone it may be possible to maintain lower time

requirement.

¢) Opcn station collection time

Although the average “number ‘of bins coltectéd from the Opcn stations was 10, in
many stations more than 20 bins were picked up. These open stations resemble the
permancnt TPS that are still in use in many parts of the city for dischacge of waste,

~ mostly in loose form. In last year"s time and motion study average lime spent to load

waste from TPS was roughly 50 minfton. This is longer than the time nceded under
TAS at the open stations. - ' |

Open station system calls for discharge of packed waste at fixed time and the prompt
collection of such waste by DK according to a fixed time schedule. While the system
provides a much better environment in the living area il demands strong cooperation
of the citizens and high efficiency of DK.In TAS Sites BI and B2 both sides showed
that they were up to the task.

d)  Citizens acceptance of TAS system

During the last two weeks 30 spot intervicws were held with residents, mainly

“housewives at the open stations on the collection days. In total 180 interviews were

held in each site. The citizens were asked two “yes or no” questions; did they ohjccl
to having only 3 days/week discharge service, and secondly was the morning
collection time suitable or aot? There was overwhelming support for the system with
only 3 and 2 persons answering “Yes” to questions one and two respectively from
amongst the total interviewed in both sites.

¢)  Waste discharge rate

As a “by-product”, the average monthly waste discharged per capita was caleulated to
be 0.36 and 0.38 kg/cap/day in Sites B1 and B2 respectively. These figures help to
confirm the results of the unit generation rate survey carricd out in 1994 by this study.

fH  Summation

In conclusion the results of TAS Site B may be summed up as follows;
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i Citizens accept the system of 3 days/week discharge at fixed hours |

ii. - Packed waste diSchargc decreases time spent on collection route and can
contribate to improving vehicle utilization cfficiency

iii. Concept of open stations coupled with discharge of packed waste at fixed
discharge and collcction schedules is feasible and improves collection operation

efficiency

iv. This system improved the living environment by rémovi_n’g the loose waste that

used to be discharged in permanent bins in front of the houses at any time

(5)  Site C: TAS implementation phase

1) Stody aréa

Two sites have been selected for execution of TAS study C; J1. Mawas in Kelucahan-

Mamajang Luvar (C1) and the bbrdering ditch between Keturahan Pafang and
Kelurahan Bungaya (C2). TAS activities in each site are respectively;

Cl: 1)
2)
3)
C2: 1)
2)
3)

Ditch cleansing using excavator

- Citizens participation in ditch cleansing

Armroll container rotation system

Dinas Kebessihan ditch cleansing activity

Citizens participation in ditch and open space cleansing

Armroll containér rotation system

2) . Period of implementation

'TAS study in Site C was implemented under the following schedule;
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%)

3)

4)

Site | fem | Implémentation time

Ct ey |June2-3,1995

| lci2y  May3t, 1995

June 4, 1995

CL.3) - |June 12 - 25, 1995

C2 c2.1) |June2-4,1995

C22)  |Junc4,1995 |

C23)  |Phase I: May 29 - June 4, 1995
' | Phase 2: June 12 - 25, 1995

~ Implementation methodology

TAS was implemented at Sitc C1 as follows (refer to Fig. 6. 65);
Excavator rerited for ditch cleansing '
Dinas Kebersihan vehicles used for transport of rémoved sludge from ditch
Shovels, spades and picks provided for conilmu‘hily participation

0

0

0

0 Surveyors observed ditch cleansing by excavator
O  Surveyors observed community participation

¢

Surveyors stationed at container location during containcr rolation study

"TAS implé:rr'lentalio:i'in Site C2 is shown in Fig. 6. 66. Impleméntation was as

follows; _ _
One week 24 hour survey of citizens discharge practice (Phase 1)
Dinas Kebersian dispatched ditch cleansing gang

Shovets, spades and picks provided for community participation

0
0
0
0  Surveyors observed ditch cleansing by ditch cleansing
¢  Surveyors observed communily participation

0

Plastic bags (14 bags, 30 liter sizclhéusehold) distributed 10 250 housch_oids
Surveyors at container location 24 hours (Phasc 2)

Survey items

- At TAS Site C1 the foltowing items were surveyed;

a CL1) ¢ -Excavalor utilization timé and running expeises
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5)

0

0
b) C1.2) 0
0
0
0
0

Length of ditch cleancd énd cross soction
Volume of studge/dirt removed from ditch
Activity of commiunity participation

Methods of organizing community for the activity
Tools used in the activity '

Extent of work aécohipiishéd

"~ Mecasurement of waste amount

For TAS Site C2 the survey items were as followed;

a) C21) 0  Dinas Kebersihan manpower and time used for ditch cleansing
0 Length of ditch cleaned and cross section |
¢ Volume of studge/waste removed from dilch
b) C2.2) ¢  Activity of communily participation
¢ Mecthods of organizing community for the activity
0 Tools used in the activily
¢ Extent of work accomplished :
¢} - C33) ¢ Daily record of discharger number, time, walking distances and
houschold members number
0 Frequency of container change
0 Measurement of weight of waste in container at TPA
Analysis and evaluation
CL.I) Ditch cleansing using excavator

An E 110 B Caterpillar cxcavator (0.6 m bucket sme) was used at Site C1 to clean the

 ditch. The ditch cross section is shown in F:g 6.67. The parueulars of the ditch

cleansing operation are shown in the table. - o &
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Tidny Unil | Description [ Remark
1. Excavator Opcratmn _ '
- Length of ditchcleared {m. 2333
- Studge/dirt removed [ m3 47.7
- Opcrated days day 1.5
- Operator person | 1
- Manual workers person | 20 Cleancd under bridges for
- 172 day '
2. Opcratwn Cost -
“Salaries Rp. 95,000 Opcrator 2d x Rp. 15,000/d
_ S Workers: 1d x Rp. 3250!d
- Puel . Rp. 64,000 20 livhour
- ‘Maintenance Rp. 56,410 | Rp. 320 mil x Y5yr x 1/312
o - {x0.
- Depreciation Rp. 141,000 Rp. 220 mil x 1Syt x lf312
- Excavator transport cost | Rp. 182,870 | Trailer cost Rp. 130 mil, life
 tosite . | 8 yrs
3. Unii Cost "I Rp/m3 {11,300 Opcration cost/Studge
_ ' ) reinoved
4. Work rate m3/hour | 4.0 Sludge removed/work
' duration

It should be noted, that while cxcavator use is obviously more efficient, the use of the
lasge excavator, rented under TAS is only possible for larger ditches (width of over 3-
4 m) and wheré there is little interference by smalt foot paths construcied to access
houses or alleys. Also working space along the ditch is necessary. Furthermore the
ransport of excavator to the site by trailer is costly and troublesome. It is roughly
estimated that such an excavator can only be utilized in 30-40% of the ditches
mainiained by DK. '

' Cl 2) - Cilizens participation in ditch cleansing

Commumty participation for’ dltch cleansing was held on May 3!sl (a national
holiday) and Sunday, June 4th. The Study Team assisted in promoting ditch
cleansing activity and the record of the activily is showa in the following table.
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Iterns May 31st Junc 4th
1. Start and {snish time -' 06:30 10 10:10_{ 06:00 to 08:00
-2, Length of ditch cleaned (m) 216 320
3. Citizens pacticipating ~Total 45 36
' Mak - TR 35 29
: Female - 10 317
4. Approx, volume of Wasto remoﬂ (m’) | 3.2 TNA
5. Tools used Pick 8 '
Spade/shovel 8 21
‘Wheetbarrow 1
- Hand cart 3 1

o 'l;hé_comnmﬁity'bafﬁ'cipahté'Wefe‘o’rganizéd into fout (4) groups as follows;




- Remme lhc was(c from the ditch

a)  Group 'l o

b) Groﬁp 2 0 : Transport removed waste by hand carl to container
¢) Group3 ¢ Sweep roads

d) Group 4 0  Supervise and control the work

- Small interviews were held with the participants and the respo‘ns’c‘s weee as follows;

a) Motivation ' o Important to keep streels in front of houscs clean and
| o " in general maintain a clean envxronmcnt in the area
b) Frequency of work 0 Sc¢hedule is for working wice weékly (Friday and
Sunday), 1.5 hours each time
¢} Problems 0 Removed ditch wasle is kept on the road side for 2-3
days before it is removed by Dmas Kebersihan
vehicles '

d) Satisfaction with Community response

0  Instruction for community participation is widely
spread

¢ Community members.cmhusiastic to participate when
asked _ o

¢ Community satisfied when living environment is
clean |

Under TAS somc tools were provided as follows;‘ |

Spades 5
* Picks 5

Although some citizens reported that community participation is held twice/week, it is
mote likely that this activity is donc on Sundays. Usually community initiative is on a
limited scale, such as cleaning ditch and strect in feont of own house when the need
arises, However the community partlclpates as a whole when mstmctcd by the Lueah
through the RW/RT chicfs. On the two times arranged by TAS the Lurah lssucd such
mslructions

The two apparent main problems are the delay in removal of cleared waste from the
arca by DKand secondly lack of tools. It is difficult for each coramunity to coordinate
with DK prior to community activity as there are 142 Kelurahan and over 700 RW
involved throughout the city. A more definite schedule for this activity should be
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established; for example the first and third Sundays in (he northern Kecamatan and
second and fourth Sundays in southern Kecamatan, DK would then take into
~¢onsideration increase of collection vehicle trips in the respective areas on the
following Mondays, |

There are no tools provided by DK or the Lurah office and citizens use their own
tools or borrow from their neighbors. Some primitive tools arc made such as tying a
can to the end of & long wooden stick to clean the ditch. Community members are
. more than the tools and so lhe full effort of those members can not be hamcsscd

Anothcr problem, not men'tioned by the pammpants' themselves was the enlermg into
ditches barefooted 1o clean them. In addition to the obvious sanitary problems the
presence of discharged glass and other sharp matcrials can cause injuries (DK
workers complained of this problem). It is thcrel‘orc casy to underatand why many
people avoided going into the ditch,

Cl1.3) Armroll containee rotation system

At the stari of TAS iwo armro}l conlainers and two TPS were located along JL
Mawas. Analysis of the TPA teports showed that the hauled waste amount by the two
containers was not sufficient to warrant keeping both containcrs continuously seven
(7) days a week to serve the area. Therefore a container rotation system (to be
"described in section C2.3) hereafter) was studied. Under this systemi the arca was
served by nine (9) container days in one week. In other words on four days of the
week there was only one container. '

Thc two containers are placed at a distance of around 100m aparl. A surv eyor was
present at the site during the days when there was only oni¢ container, 1o ask the

residents bringing their waste to the locat_lon of the removed containes, to walk to the -
second container location. A sign was also placed at the empty conlainer base.
However the cooperation of lhe residents was sometimes lacking with many refusing
to walk the extea 100 or so meters and s:mply plac.ng the waste on the base,

Whnle TAS actwely provided pubhc campaign in Kel Parang for lhc conlainer
rotation system, on purpose no serious campalgn was prowded here, The purpose
was to understand whether the lone surveyor and sign placed at the site would be
enough. Obviously they were not. An effective public campaign, as that in Kel,
Parang involving instructions from the Lurah, RW chicfs and RT chicfs is
indispensable. ' o

c2.1) Dinas Kebersihan ditch cleansing activity
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DK mobilized its ditch clcansmg gang al thc ditch bordcrmg Kelorahan Parang and
Bongaya and implemented ditch cleansing there from Friday 6/2, for three days.
Particulars of this activity and the location are shown in the table, The ditch ctoss
section is shown in Fig. 6.61. |

. Tiem: _ | Umt | Description Remark
T. DK Cleansing Operation ' -
- Lengthof ditchcleared | . m 179.9
- Sludge/waste removed ‘m3 . 287 :
- Working days : day 2.5 | Sunday worked until 12:00
- Supervisors person | - 4] Worked all three days
- Manual workers’ - | person 34| Average of three days (29,
, : : - 133andd40)
2. Tools -
- Picks : uAit 7
- Spades . unit 24
- Wheelbarrows unit 6
3. Operation Cost _ '
- Salaries Rp. 477,000 | Supervisor x 3d x Rp.
10,000/d
Workers x 3d x Rp.
_ | 3,500/d
- "Tools ' Rp. 10,000 | Depteciation
- Lunch cost _ Rp. 230,000 | Lunch furnished by TAS
4. Unit Cost . o
- Total cost Rp/m3 25,000 | Tot. cost/studge-waste %
: _ | emoved
- Cost excluding lunch Rp/m3 17,000 | (Tol. cost- -lunch)/studge-
' _ _ waste removed
5. Work Rate m3fho | 1.4 | Sludge-wasle -
_ ur _ namovedfwonk duration

A remark on the working conditions is necded. The majority of workers had no boots
or gloves to protect them, and many coﬂip!ain_ediof injuries suffered on the job.
Secondly in this particular ditch, the problem was 'mai'nly removal of waste which
indicates the frequent ellegal discharge of waste into the ditch.

C2.2) Citizens pardicipation in ditch and open space cleansing

In conjunction with DK ditch cleansing activity in the area community pari_iciipation
‘activily was organized under TAS on June 4th. The data for this activily is being
processed at this time. Preliminary resulis are as follows; |
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Itcms Jung dth

1, Startand finshume .~ - 0630 10 10:00
‘2. Length of ditch clcaned (m) - 250
3. Cilizens participating ~ Total 45
© Male 35

Female IR LR
4. Ap?rox volume of waste removed 3.0
RO
5. Tools used : Pick 28
- Spade/shovel 21
Wheclbarrow _ 2

Adjacent to the dltch there is open space dumping. The waste has accurmulated in the

open space and a small garbage hill has resulted. On this same opén space a TPS is
located and rccently an armroll container has been placed. Public community
campaign under TAS included admonishing illegal waste discharge in both the ditch
and open space and encouraging community participation in cleariing of both ditch
and open space. Members of the community participated in both activitics.

C2.3}) Amuroll container rotation system

Two armroll containers 'aré located in C1 at JI. Mawas (@ 100 meters apaﬁ) and a
third contamer serves Kelurahan Parang and Kelurahan Bongaya, C2 Results of the
first week of TAS showed that the container in C2 is needed only 4 days a week, and
likewise it is not nccessary to maintain both containers at 3. Mawas all the week.

“Therefore the idea to test the public’s reaction to container rotation system was

considered. Instead of threc containers, iwo would be used in the three locations and
the citizens would be asked to refrain from discharging their waste on.specific
weekdays.

While a surveyor was posiiioned at J1. Mawas 1o guide the citizens, data collection
and analysis was mainly donc for C2. Survey results are in the following table. The
containers were rotated as shown in Fig. 6.68.
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Ttem _ L Unit | Weekl Week 3 Week 4
1. Discharge Mannor . _ , = ,
- Discharge in conlainer % 5% |- 93% A%

- Discharge in TPS % 0% | _ _
- Discharge inopenspace | % 15% 7% 0%
2. Dischargers Walking
Distances : _ o
- <1{0m % 47% 1% 18%
- 100-200m % 8% 25% 25%
- 201 -300m . % 14% 4% | 26%
- >30Im % 1% 24% - 31%
3. Hand Cart collection sharc A A% 1% A
4. Container capacily . -
requircment _
- Ave. daily waste m3. | . LS 1.4 1.4
. discharger : _
5. Discharge Froquencylcapita | day | 2.8, 3.0 2.4
6. Dischargers by Kelurahan _ ; o N
- Kelurahan Parang % 41% - 37% 35%
- Kelurahan Bongaya % 7% - 63% |  65%

a)  Discharge manner

~ During the first week the dnschargcr upon amvmg to the site had three options on
where to put his wasle 1) in the armroll container, 2) in the TPS, and 3) illcgal
dumping in the open space. This illegal dumpmg appears to have been going on for a
long time.

Results show that 15% dischargc:r their waste in the open space, and 10% in the TPS
despite the presence of an armroll container. Mote effort on pubhc educauon and
campaigning is obviously needed.

At the end of the 1st week, DK abolished the TPS str_uéturé and the container only
remained. During the sccond week a surveyor was stationed at the site 10 admonish
would-be dischargers to open space to refrain from such action. Open dumping was
comptetely stopped dusing that week.

On the third and fourth weeks some dischargers brought their waste on Wednesdays
and Saturdays despite the campaign not to discharge on those two days because there
would be no container. Upon not finding a container, the citizens just left their waste
on the container base. The rather high shace of dischargers (10%) doing so on the
fourth week is partly due to some problems concerning adhering to the rotation
schedule by DK.

b)  Dischargers walking distances

There wete wide descrepancies in walking distances answers over the three weeks
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which is mdy be due to poor sense of distance: The replics show that around 50% fall
in the range of 100 to 200m watking distances. Hand cart collection share is low, at
4%, '

¢)  Container capacity requirement

The maximush average daily discharged waste for the three weeks was 1.5m3.
Therefore the containier is required for a minimum of 2 dayé at this site, That is to say,
in theory the confainer can ‘be brought to this !ocauon on Wedncsdays and Saturdays
and uscd elsewhere on other days, Thic citizens woutd be instructed to bring their
waste only on these two days.

d) Discharge frequency

The survey showed that residents discharge their waste on average evey three (3)
days, and it is thecefore feasible to remove the containce from the site some on certain
days. .

¢) Dischatgers by Kelurahan

At the public campaign meeting held before TAS implementation there was heated
discussions between the residents of each of Parang and Bongaya conceriing with
which Kelurahan the responsibility to maintain the ditch and armro} container lics. It
was therefore interesting to note that roughly 2/3rds of dischargers are from
Kelurahan Bengaya. This should be kept in mind when conducting futuce community
participation and public campaign activities. '

f)  Discharge time

Fig. 6.69 shows the dischargers areival time to the site during the three weeks.
Compared with Bunga Ejaya (Site A) residents, there is a slightly higer tendency for
residents in Kel. Parang/Bongaya to discharge their waste in the early hours of the
morming between 05:00 and 06:00 AM.

g) Modification of the system

The container rolation system studied under TAS consisted of shifting two containess,

- around three locations. This provcd at times confusing to the assigned armroll driver,
~ especially when the driver was changed twice ‘during the two weeks. Upon

completion of TAS Dinas Kebersihan and the Study Team held a meeting with Lurah-

~ Parang and it was agreed that Dinas Kebersihan would follow the container rotation

system, but rotate one container between two locations both located in Kelurahan
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- Parang (sce Fig. 6.70), as follows; .

Day STIK()] Siie3

Monday X O

Tucsday (o) X
Wednesday X O ]
Thursday (0] X _
Friday X N (8]

Saturday 8] X

Sunday 8) X

“where O; there is container, X: no container

This new system therefore benefited the new site for which Lurah Parang had been
requesting a container. The Study Team assisted DK in viéiting the néw site to
confirm its suitability and printout and distribute feaflets to the 'reside:nls concerned
explaining thc above schedule. o

A second modification to the original container rotation plan dealt with the allowable
aumber of days a container should be kept on site. Originally the schedule calied for
keeping the container at Parang Sunday through Tuesday. However Lurah Parang
worried about generation of smell and insects/pests and it was decided that the armroll
container would be taken from Parang on Monday and returned immediately after
emptying to the same location. So it should be borne in mind that even though the
capacity of onc container is sufficient for three days waste at a certain area, instead of
being kept there for all three days, it would be better to bring the container there every
third day and ask the citizens to discharge only on that day.

Summation
In conclusion the results of TAS Site C can be summarized as follows:
i.  Mechanical ditch cleansing is more cost efiicient but restricted in use

ii.  Citizens respond positively to community paticipation if such a call is issued by
~ the community leaders

iii. Communily participation in cleansing activities is hanipered by shortage of basic

tools : __ -

iv.. More public campaigning and education is needed to stop the bad habit of iltegal
waste dumping and inform (he citizens of the waste discharge facilities available
“tothem ' '
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2).

3

5

v, Armmroll comainer rotation sysicm should be expanded, mmally lhrough rotatmg

one container amongst two locations possibly in the samo Kelurahan, but after
sludym gthe wasle dlschargc denand in the locations

TPA tiuck scale data analysis

Study area

The data obtained from the Tantangapa (ruck scale was used to analyzc the collection
service efficiency in all KMUP arcas served by Dinas Kebersihan,.

'Imptenwmaﬁon period

: Thc starting date of this survey was delaycd by the fact that the access road to the

truck scale was damaged and could not be used. The Study Team repaired the access
road and the regular survey coramenced on May 22ad, 1995. Under TAS dala
obtained up to July 10th is schedulcd to be analyzed.

Implementation mclhodology

Under TAS, the Study Team stationed surveyors at the truck scale, 24 hours to
monitor the collection vehicle trafiic. In addition to the computer at the truck scale, the
Study Team employed a laptop computer there to immediately anatyze the data.

Sum,y items

-~ The followmg items were monitored throughout the survey on a daily basis;

0 Anival and departure ime of collection vehicles by type and police number

¢ Weight and type of waste hauled in
O Kelurahan where waste is coming from

0  Number of crew members in the vehicle

- Analysis and cvaluation

_Weekly reporls were prepared and su:bmiu'cd' to DK. The report contained a

sommation of the week by vehicle type and the police numbers of vehicles that were

_performing a low number of trips or carrying small loads.

The }epon iira_s then broken down by vehicle type and daity performance of each |

vehicle was recorded in detail. Finally the report highlighted the amount of waste
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_colléctcd from cach Kecamatan and compared that amount to the estimated generated

‘amount in the respective Kecamatan to determine the service coverage rate, Graphs
were enclosed in the report as appropriate to facilitale undcrstandmg the contents at a
glancc

Two mcetings were held with DK and the contents of the report were reviewed, and
the vehicles reguiring roule modification were hightighted. Analysls of the fiest four
weekly truck scale reports is bncfly rewcwcd in the following tab!e

“Weckd ]

Jem Week | - Week 2 . Week 3.
Total Waste Amount Col lected by DK {Kg) 1,763,232 | 1,794,356 | 1,900,635 | 2,186,500
Ave: daily waste amiount ool!ected (Kg!d) 251,890 . 256,337 271,519 312,357
1 Kijang : .
- Haul share of total hauled waste (%) 14% 14% 14% 13%
- Ave. hawluip (Kg) - 971 - 825 974 978
- . Ave. trips/shift - 1.6 S K] 1.6 Io -
-___Vehicle opctahon rate (%) 8% . | - %% 30%. 83% __
2) Rino Plat : ] : .
- Haul share of tou-\l haulted waste (%) 16% 13% H% 10%
- Ave. hauliuip (Kg) 1,714 1876 1,984 2,125
- Ave. trips/shift 1.8 2.0 20 1.6
.- Vehicle operation rate (%) 8% 94% 171% 91%
3 Two arm haul container vehicle '
-+ Haul share of fotal hauled waste (%) 2% 2% 2% 1%
Ave, haullsip (Kg) 1,144 1,149 1,074 - 964
- Ave, trips/shifl -3 49 6.1 6.1
Vehicle operation rate (%) 1 100% - 100% T 100% - 100%
4y Dump Truck Uncovered -
- Haul share of tolal havled waste (%) 18% 6% 18% 17%
- Ave. havVuip (Kg) 2,033 2,162 | 2459 2,427
Ave. trip/shift 1.8 1.4 1.5 1.5
Vehicle operation rate (%) 70% 76% 77% 15%
5) Dump Truck Covered : o
- Haul share of tolal hauled waste (%) 13% 18% 14% 12%
- Ave, haulluip (Kg) 1,744 1,659 2,459 o 2421
« Ave, tips/shift "20 1.8 . 1.5
- Vehicle operation sate (%) 100% 4% 97% 0%
6 Isuzu Dump Truck
- Haul share of total hauled waste (%) %% 1% - 10% 10%
- Ave. hauluip (Kp) 2,708 2,827 3,498 3,281
Ave. tripsfshifi 1.2 1.3 1.1 1.2
- __ Yehicle operation rate (%) 6% 83% 9% 1%
7 Armmroll Vehicle
- - Haul share of total hauled waste (%) . 28% C25% 24% 4%
- Ave. haulftrip (Kg) 1.472 1,303 1,328 1,333
- Ave, trips/shift 4.2 40 4.2 4.5
- Yehicle operation rate (56) 59% W% 65% . 66%
8) Chevrolel '
- Haul share of total havled wastc (%) 1% 1% . 0.5%
- Ave. bauVrip (Kg) 1,274 - 1,371 15
Ave. tripsfshilt 2.0 - 20 14
- Vehicle operation eate (%) 100% : 100% : 100%
9 TOT AL VEHICLES : - . T .
Haul share of total hauled waste (%) %% -06% 96% 96%
- Ave. baulsip (Kg) 1,547 1,467 1,631 1,834
< Ave. trips/shift ' 16 : 2.0 2.1 . : 21
- Vehicle opetationrate (%) 17% 86% 79% 81%
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The above table shows overall weckly figures which are hclpful to form a general
jundcrslandm gof the opcratlon conditions. However the main objective of the analysis
is for the personnel responsible for operation to follow the daily operation of cach
vehicle and determine whether modifications are necessary to improve operation. data
is therefore presented by vehicle.

“The next table shows the vehicles that are operated inefficiently (low loading and/or

low trip number/shifi) and for which review is necessary.

Week 2

Woek 3

‘Weekd -

6) © Summation

Vebhicle Type Weck 1 -
1} Kijang 2090, 2101, 2103 | 2020, 2022, 2070 2020, 2071, 2098 | 2020, 2022, 2070
: 2108, 2110, 2192 | 2090, 2098, 2104 | 2104, 2107, 2108 | 2090, 2098, 2101
2195 2107, 2108, 2112 | 2192, 2195 172103, 2104, 2106
2117, 2167, 2170 2107, 2108, 2111
2191, 2192, 2193 2170, 2184, 2194
. : . 2196 . ' - -1 2196, 2263
2) Rino Plat 47223, 4225, 4226 ' | 4220, 4223, 4226_ | 4218, 4226, 4227 | 4220, 4221, 4229
4227 4227, 4232 - 4232, 4240 4240, 4223 ,
3) Dump Truck | 4017, 4023, 4027 { 4017, 4024, 4033 | 4017, 4020, 4027 | 4017, 4021, 4023
Uncoverad 4030, 4033, 4034 | 4035, 4042 . 4033, 4034 4027, 4029, 4032
4035 4033, 4034, 4936
. ; . 3 4037
4) Dump Truck | 4252, 4255, 4258 | 4245, 4251, 4254 | 4252, 4254, 4255 | 4252, 4253, 4254
Covered . 4258 4258 .
5 lsum 4106, 4108, 4111 | 4106, 4109, 4112 4109, 4114, 4115 | 4109, 4112, 4114
' 4115 _ - | 4113, 4114, 4124 | 4124 o .
6) Amnroll 4554, 4560, 9501 | 4554, 9501, 9502 | 4554, 4559, 9501 | 4554, 9502, 8211
9504, 8211, 8425 ) 8211, 4235 9502, 8211 - 18253

The eesulls of this TAS study at Tamangapa can be suramarized as follows;

i, For the ﬁksi time since instaltation in June 1994, the truck scale haé been
operated continuously for wo months

ii.  Access road to truck scale has been repaired and operation continued even during
rainy days

fii. Dinas Kebersihan’s staff worked alohgéidg the Study Team sucveyors and their
~ skill to operate the truck seale ha’s been confirmed

iv. Dinas Kebersihan Operallon ‘Section has deemed that the form in which the
' weckly daia has been submmcd makes it possmlc to foltow the actlivity of each
individual vehicle
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(7) Post TAS interview survey

1) Site A

The following table summarizes the major items concerning the opinion of the citizens

on the TAS study.
| Survey liems Percent (%)
1. Use of Ammrolt Container S
1. a) Container distance is acceptable _ 12%
1. b) Frequency of discharge to armcoll container
- Daily - : 17%
< 4-5d/week 53%
S~ 2-3d/week 5%
s Oncefweek 12%
2. Use of JICA hand cart - . ' -
2. a) - Share of respondents using hand cart service 0%
2. b) Share of hand cart users using JICA hand cart 20%
2. ¢} JICA hand cart users objecting to the system applied 11%
3. Armrol} Container System L
3. a). The container arca is always clean - 18%
3. b) Conditions of the Kelurahan afler implementing TAS ,
- - Thestreets are cleaner 64%
- The ditches are cleaner 1%
- - The open spaces are cleaner 61%
3. ¢) The armroll container system is better than the old TPS 92%
3. d) Acceptance to have a container located within 100 m of own house 49%
3. ¢) Tolal rejection of armroll container in the Kelurahan ' 49%
4. TAS Public Campaign L -
4. a) Did not know about the public meeting held at the Lurah’s office - 68%
4. b) Reccived the leaflet disinbuted concerning TAS o : 79%
4. ¢} Satisfied campaign effort was sufficient in motivating the people 87%
4. d} Most suitable frequency for conducting cleantiness campaign
- Once every 1 to2 months 44%
- = Don’tknow (no opinion) - _ : 54%
5. Willingness to pay the extra cost for plastic bag and/or hand cart use
J. a) Not willing to pay any exira cost - ' 7%
5. b} Increment willing to pay :
- Rp. 100- 500/month 4%
- Rp. . 501 - 1,000/month 15%
ﬁ - Rp. 1,001 - 1,500/month 69%
- Rp. 1,501 - 2,000/month 6%
- ['6. Knowledge on awarding of Adipura trophy 1o K MUP This year
| 6. @ Respondents knowing about Adipura award (o KMUP 13%
6. b) Geuting the Adipura award is mainly duc to '
- . Effort of the Municipality 1% -
- Combined cffort of Municipality and Community 9%
Don’t know 0%

Specific items related to TAS Site A are analyizt:“d in the following sections. General

items are dealt with for all theee sites in a separate section.
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a} - Armroll container utili?allon

Surprisingly 72% of rcspondcms consider the dls!ancc () lhc container acceptable.
But'it may be said that these who replied in the negative are the oncs living at far
away fcom the containcrs.

Most citizens discharge their waste 4-5 days a week, and it may therefore be possible
to rotate the containers and notkeep a container permanently at the site.

b)  Hand cart use

In total about 30% of the respondents rely on haid carts to teansport their waste to the

container. As the JICA hand cart was used free of chatge, inajorily of hand cart users
depended on the }I(,A hand cart.

JICA hand cart system was opcratcd onal dayiweck ﬁxed location system as
explained carlier in section 5.2. Although this systcm may cause mconvcmcnce to
some users, only | 1% of those respondents actually using the system objected

¢)  Armroll container system

Respondents answers cléarly indicate that they are satisfied with the container
conditions and that the general cleanliness in the arca has improved after implementing
TAS. Most prefer the container system to the previous old TPS system.

But the last response (3. ¢)) requires some thought. Almost 50% did not favor the

‘armroll container system in their arca because odor is generated and insects are

attracted. During TAS DK changed the container at least once daily (and many tines
wwice daily) so the odor and insect problem should not have been so severe. The
present container location serves four Kelurahan and two containers aré located
alongside each other. It may be necessary for DK to make more cffort to find another
location in order to separate the containers, and intreduce container rotation system.
Response (o quesiion 3. d) shows that residents may yet be convineed to accept a
container neat their houses.

Site B .

The following table summarizcé the main items concerning.cilizens opinion on the
TAS study. o ' -
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Interview Items B2: M Luar
1. Use of Plastic Bin : - .
l a) Usc of liner in plastic bin 29% 37% 33%
. b} On collection day the container is put; _
- Infront of the house 60% 32% 1 56%
- Inside the yard 3% 24% 28%
- Inside the house %% 24% 17%
1. ¢) Which houschold member discharges lhe
plastic bin o '
- Father 4% 0% 2%
Mother 8% 5% 7%
- Children 14% 14% 14%
Elderly family member 21% 121% 21%
- Jregular - - 53% 60% 56%
7. Fixed-lime plastic bin discharge system - 1
2. a) Satisfied with 3 d/week collection frequency | 98% 95% 7%
2. b) - Satisfied with morning discharge and -1 100% 100% 100%
collection time ) ,
2 .c¢) Plastic bin is better than permaneat bin 5% | 100% 98%
2. d) Plastic bin is better than plastic bag 97% 100% 99%
2. ¢) This system better than anylime dlschargc 9% 98% 98%
.. with armroll :
2.0 Conditions of the Kclurahan after
implementing TAS _
- Thestreets arc cleaner 82% 99% 91%
- The ditches are cledner 61% 74% 68%
- 'Theopen spaces are cleaner N% 10% 70%
2. g) Would like the TAS systern to continue 98% 100% 9%
3. TAS Public Campaign ' -
3. &) Knew about the public meeting held at 41% 29% 35%
Lurah’s office
3. ’EPASRGCCMG the leaflet distributed conceming 100% 96% 98%
3. ¢) Satisfied campaign effort sufficient to 98% 89% 94%
molivatc pcople
3. d) Mostsuitable frequency for cleantiness -
campaign : - .
- Onceevery 1 to2 months 80% 61% 71%
"~ Don’tknow 8% 16% 12%
4. Willingoess to pay extra cost for plasuc bin
purchase
4. a) Not willing to pay any extra cost 26% 25% 25%
4. b) Increment willing to pay - o '
- <Rp. 100- 500/month 48% 56% 52%
- Rp. 501 - 1,000/month 19% - | 15% 17%
- Rp, 1,001 - 1,500/month 7% 3% 6%
5. Knowledge on Adipura trophy award— io KMUP
this year _
5. a) Respondents knowing about the Adipura 95% 85% 0%
award '
5. b) Getting the Adipura award is mainly dueto | _ : o
- Effort of the Municipality 3% 1% 2%
- Combined effort of Municipality and 94% 83% 89%
Community S
- Don’t know 3% 16% 10%

Specific items related to TAS Site B are analyzed in the l‘dllowing sections. General
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items ate dealt with for all thres sites in a separate section.

‘) Plastic bin use

To question 1.b), over 40% in both Kelurahan responded that they keep their bin
cither inside their house or yard on collection day. This is mainly duc to fear of the

:bm being stolen, but may also be over reliance on DK workers to come in and take
“the bin, "This practice delays the collection work, and more effort to educate the public
‘is necessary., '

Share of children and elderly people discharéing the bin is 36% in both Kelurahan,

“Therefore there may be some concem aboul the weight of the bin with two days waste

inside it. But during TAS implementation the Study Team surveyors asked many of
thie children and elderly people at the open stations if the bins were (00 heavy, and
most rep!;‘ed that there was no problem. '

b)  Pixed-time plastic bin discharge system

The ovenwhelming apb;oval of the system introduced undet TAS, as indicated by
results of question 2.a) through ) is very gratifying.

Site C

The main poiats of interest on the opinions expressed by Site C residents are shown

in the table.
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Intervicw liems ' | Parang :| Bohgaya | ‘Tolal .
I. Commurdty Parlicipation in Ditch Cieansmg ; _
1. a): Aware that DK/Community jointly cfcancd 15%. | 12% 73%.
ditch -
L. b) Participation by household membem in the
joint effort ' _
- On May 28th only 23% 28% | 26%
- On Junc 4th only 19% 15% 17%
- On both days 1 26% 29% 27%
1. ¢) Did you use your own tools in thc effort -98% 93% | 95% «3
1. d) Kelsl;lrahan condilions better after implementing | - 70% 70% 0% ke
TA : :
I. ¢} Notwilling to pam(:lpate in future s:mliar 9% | W% | 10%
-+ efforts : - IR
1. ) Wlllmg to pariicipate in lhc l‘ollowmg activities o _
-~ Cleaning of ditch - ©33% - 27% 30% -
- - Providing money for ditch c!eansmg 1% 1% 1%
2. Amaroll containér rotation system N P ' _
2. a) Object 1o remave container from site 2 20% 19% 20%
days/week _ L : .|
3. TAS Public Campaign - = '
3. a) K;ll_e\v about the public meeling held at Lurah’s |  47% 62% . 55%
office _
3. b) Received the leaflet distributed concemmg 43% 68% 36%
TAS o i
3. ¢) Satisfied campaign effort su!’ﬁc;entto mouvale - 60% 13% - 07%
people
3. d) Most suitable frequency for cleanliness
campaign |
- Onceevery 1 to 2 months 81% 98% 93%
- Once cvery 1/2 year 4% 2% 3%
4. Willingness to pay exira cost for plasuc Bag
purchase _ e
4. a) Not willing 10 pay {will use old plashc bag) 83% T8% 81%
4, b) Increment willing to pay : _
- Rp.. 100- 500/month 4% 4% 4%
- Rp. 501 - 1,000/month ' 2% 0% 1%
- Rp. 1,001 - 1,500/month 0% 0% 0%
- Re. 1,501 - 2,000/month : 0% 0% | 0%
5. Knowledge on Adipura trophy award to KMUP
this ycar
5. a) Rcspgndenls knowing about the Adipura 95% 99% 97%
awar
5. b) Getiing the Adipura award is mainly duc to w
- Effort of the Municipality . 0% 0% - 0%
- Combined effort of Municipality and 95% 100% | 98%
Com mumly . |
| - Don’tknow 5% 0% 3% €3

Specific items related to TAS Site C are analyzed in the following sections. General
items are dealt with for all three sites in a separate section.

a)  Community paticipation in ditch cleansing

Over 70% of respondents said that at least one member of their houschold participated
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~ in the ditch cleansmg acuvﬂy hetd under TAS on May 28th and June 4th. About 27%

parlicipatcd on both days. Onc week between both days may be too short and it is
probably better to space such activity two weeks apart.

During TAS implementation most participants complained about lack of tools and the

" intervicw survey result (1.c) that most relied on their own tools.

 Finally 90% of respondents expressed their intention tc continue participating in ditch

cleansing activily. But only 30% were willing to actually clean the ditch, with the
remaindés limiting thcir parucnpauon o rel‘rammg from ﬂlcgal waste dischargc into the
ditch and admomshmg other people who do.

b) Armroli totalion system

The container was semoved from Kelurahan Parang on Wednesdays and Saturdays,
during the tast two weeks of TAS. Respondents objecting to this system were Jimited
to 20% of the total. |

Analysis of genéral post TAS intesview survey itcms
a)  TAS public campaign

Before TAS i plétncntalic_-ri a public carﬁpai'gn meeting was held for each site (A, B,
B2, and C2) at the respective Lurah office. The Study Team requested the Lurah to
arrange the meeting and inform the residents. The Lurah apparently passed on his
instructions to the RW chicfs and RT chiefs. However the results of the survey
showed that not more than 40% of respondents knew about the meetings in Sites A, |
B1 and B2. In'C2 it was slightly better with about 55% knowing about the meeting.

The Study Team depcndcnt on the Lurah office because of the reluctance to operate
outside the existing administrative system, I afterthought the Study Team should
have offered more help to the Lurah in informing the residents through hanging of
posters, elc. ‘However the majority of the respondents positive response to the
campa;gns sufl ﬁc:ency to motivate the residents in all the sites slightly vindicates the
Study Team effort. “The contmuous presence of the Team surveyors in lhe sites dusing
one month before implementation and daily contact with the residents hclpcd to spread
the information about TAS. :

It is advisable in futere similar campaigns not to rely solely on the Lurah office, but
also involve other civic groups in the society.

b) Willingnessto pay extkea cost
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The :adobtion_ of TAS in each site will have some fihancial burdén on the residents as

follows;
0 Site A: Use of plastic bags and hand cart seevice

¢ SiteB: P(nrchaSc of plastic bins (when the ones dis’il‘ib‘utcd under TAS hecd tobe
changed)

0  Site C: Use of plastic bags and hand cart service

~In Site A, only 7% were against paying any addiﬁonai costs. A s’ﬁrﬁrisingly high -

figure of respondents (69%) were willing to pay an incrémental cost of beiween Rp.
1,000 - 1,500/month.

In Site B, those refusing to shoulder extra financial burden ju‘m'ped to 25%. Those
willing to pay Rp. 100 - 500/month (to buy a new plastic bin every othee year) were
about 52%.

In terms of willingness to pay, the response in Site C2 was the most negative. Over
80% of respondents, explaining their lack of need for hand cast service and intention
to use old plastic bags received while shopping, efc. expressed their unwitlingness to
pay any exira costs. Many also said that moncy for purchasing tools for community
participation in ditch cleansing should be provided by the Municipality.

¢)  Knowledge on adipura award

Majonly of respondenls in all the sites know about awarding of Adlpura trophy lo:

KMUP in 1995, It is also interesting to note that in Sites A, B and C majority of
respondents beticved that the combined effort of the municipatity and community was
the force behind getting the trophy. This means that the citizens are aware (hat keeping
the environment clean cannot be achieved only by the effoits of the municipality.

Additional Table of Master Plan

“The tables listed below are atlached in the Supporlmg Report for furlher mformatwn
and/or data of the Master Plan

i.  Table 6.6 Collection Vehicles Comparison
ii. Table6.7 Details of Alternatives in 2005 and 3015

iii. Table 6.8 Investment Cost of Altematives in 2005 and 2015
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iv.

" vi,

vil.

Table 6.9

Fable 6.10

Table 6.11

Table 6.12

Opc;ratio'n and Maintenance Costs of Allcmaiives in 2005
“and 2015 '

‘Major Facilities of 'l'amangagaf Final Disposal Site

(KMUP)

‘Major Facilities of Samata Final Disposal Site (Gowa)

Personncl chuiremehts by Branch Office and Sector
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~Table 6.3 Final Disposal Site (TPA) Chronology

Former TPA Location QOperation Pefrioni Duipiog Type Pr’es:ent Land-Use
: EARWV?SI Kec. Panakkukang 196311975 Op¢n Dumping Wa_rchousc )
. Kel. Karawisi Utara -
SAPPABULO  |Kec. Tamalate 1976- 1982 {Open Dumping |Primary School
I Kel, Balang Basu Residential Arca
ANDI TONRO *_ IKec, Tamalate 1982 - 1984  [Open Dumping |Residential Area
_|Kel. Jongaya '
| PANNAMPU Kec. Tallo 1984 - 1987  |Open Dumiping  |Residential Area
Kel. Pannampu __|¢Siumt Area)
KANTISANG _|Kec. Biringkanaya 1987 - 1990 |Open Dumping _|Privats University
|Kel. Tamacanrea Indah ' Center (Kopeitis)
TANJUNG _|Kee. Tamalate 1990-1993  |Open Dumping |Vacant Land
| BUNGA Kel. Maccini Sombata’ . (Planning for
o L __|Recreation Center)
| TAMANGAPA | |Keo, Panakkukang 1993 - Controll Land _ {Final Disposal Site
L Kel, Tamangapa o Fill '
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Table 6.4 Condition of Existing & Potentianl Site Disposal (TPA)

Existinz Site of TPA (Extention)

Poicritial Site for TPA

___ Descripion  KAfUP Gowa | MAROS f. KMUP | . GOWA | MARDS
Kecamatan f} Panakivkang | Sombaopa Mandab - | Biringkdnava | * Sombaopu  |* Maros Bany
1 Location Keldrghan: || Tamangapa | Desa Mawang | Bonto Matenie| “Bulurckens | Desa Samiata Palisi
2 Disposal Land Aréa (Ha) SO0Ha | 15Ha 10Ha § . - -
th=10m)

_3 Required Laud for 10 years __38Ha S0Ha - 50 Ha 43Ha sDHa S0Ha |
4 Distance from UP City Center | 14Km | 17Km 30 Km Ko | 11Km 26Km
- (30 Knvhou) : o - _ _ _ -

6 Avarege Tiroe for Transport ~ [| 28 Minutes | 34 Minvtes | 60 Micutes | 34 Minutes | 33 Minutes | 52 Minutey
_ : ' Bod Rock ' _ ]

7 Soil Condition Clay Soit | Chay Soil Clay Soil Sand Clay Soil Clay Soil
8 Land Price Rp.13,000/m2{ Ro.4,000/m2 | Rp6.000/m2 | Rp 15,500/m2 | Rp.5,000/m2 | Rp.6.000/m |

o ' | Fice Fiztd | _
9 Land Use of Prospect Site___| - - - Yacant - Vacant Rice Field
o Residential _ ' .

10 Land Use of Surroundings Ricé Field Vacant Vacanl Fish Pood Rice Field |  Rice Field

. . Rice Field ; o RiccField | RiceField: | Rict Field:

11 Land Productivity | timefvear | No-preduet | No-product FishPond ) 1 timefedr t ﬁm::'\'f‘_a':%

12 Toli Fes ) Nore None | Rp.300/mebil | Rp300/mobil | Nonc | Rp.300/mobil

| Land Status of Surrounding Private “Privzte  |Munici.(100baY - Private Private - | Paruy Private

13 Land Staius of Site Murnicipal Municipal Municipat Private | - Private | Panly Private

14 Topografic Coadition | Hm&Ra | A Flat - | Fat Hll&Fa | FAa

15 Distance from UP Boundary 2.0 K 80Km 9.0 K 36 Km 1.2 Km  5.3Km

16 Access from Main Road 0.2 K 0.1 Km 1.3 Ko _LOKm 1.5 Km 2.0Km

(Soli} - (Seil) (Gravel) {Soil) {Gravely

17 Condition of Access Road Asphalt Paved{ - Not-Paved Not-Paved Not-Paved Not-Paved Not-Paved |

18 Distance to Residensial 0.2Km 02Km L5 Km 0.3 Km 0.2 Km 0.3_!5{11_5_

19 View from Surounding Area || Panly Hidden | Hidden "Hiddea - Hidden _Hidden Panly Hiddea

Rainy Season : Raioy Season | Rainy Season | Rainy Scason

20 Matural Drairage Condition  {i 2 Flood Notmal Normal : Flood : Partly Flood : Flood

21 Depth of Ground Watee o - 10 m -

22 CovednaSoll Avzilable ) Not-Available | Avaitabte | Not- Avaitable| Avaitable | Not-Availabte

23 Bistance to close River 2.8 Km 1.0 Km 3S5Km " G4Km 1.5 Km 2.5Km

(measured from the edge) ‘ )
24 Distance o Abport > 3Km >3km 235 Km >3 Ko 23Kl 12 Km
23 Dumping System Controlt Landfif| Opca Dumping Sconi-Coatroll] .- a_ =
Remarks Inicrfere with | Lake'Danau | Newly Plased Two Schaol | High-Tension
Pequmnas Maweng® | for TPA Tocaled near wire exist
Extension Plan] . Tocated ' the site
- 0.4 Kninornth
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“Table 6.5

Sampling Places

(Jalan / Place)

1 High-Income Location

a.

b.

31, Tulip &, L. Tulip 11, J1. Asoka il
(Panakkuken Mas}.
J1. Botolerapangar, J1. Lamedukelleng

3. Haji Bau, JI. Kasuari
J1. Ratulang {celatan)

31, Syarif Alqadd, 1. G. Batu Putih Bundac
J1. Monginsidi '
J}. Sungal Tangka

2 Middle-Income Location

a.
b.

)1, Sukamutia, J1. Sukana
1. Kejayasn Utara 1, J1. Kejayaan Utara 5
{Perurinas Tamalaniea)

ji. Onta ama, J1. Onta Baru, J1. Beruang

I, Tamalate L, J1. Tamalate 11, . Tidung VI '
{Penumnas Panaku}«kan) .
i La.cukana, J1. Suny, J1. Petia Ponggawa

3 Low-Income Location

‘&

b.

4.1
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J1. Rajawali I ; Lorong 13A, Loreng 13B
~ Lorong 10
J1. Kajenjeog, 1. Ujung Bori Dalam
. Ujuiig Bori Dalam 1
(Perumnas Antang)
3. Gatangang Kapal I : Lorong 1, Lorong 1A,
Lorong 2
J1. Kandea Hl : Lotong 2, Lorong 3, Lorong Kip V
J1. D.G. Tantu : Lorong 24, Lorong 3

‘4 Commeicial Area

Department Store _

a. Gelael _ - J1. Hasanuddin

b. Kembang Melati Jl. Rappocini Rdya
¢. Baji Pamae 31, Rangong

d. Hawa Banu

. G. Lati Mojong
Hotel '

" a. Pondok Suwzda Holel 31, Hasanuddin

b, Makassar G. Hotel
<. Victoria Hotel
d. Ramayana Hotel

N, Pugibur
H. Gen, Suditman
J. G. Bankarayang

6+ 145

{Kelurahan)

Kel. Masale

Kel. Sawenigading

Kel. Losari

Kel. Maloku

Kel. Kunjung Mae
Kel. Mario

Kel. Mangkura
Kel. Maricaya Bam
Kel. Maricaya

Kel. Sawerigading
Kel. Mangkura

Kel. Tamameung
Kel. Tamaldnrea

- Kel. Bonto Biraeng
© Kel. Mantajang Luar

Kel. Bonto Makio

- Kel. Tidung

Kel. Malimongan

Kel, Timungang Lonpoa

Kel. Lette

Kel. Panarabungan '

Kel. Manggala

. Kel. Camba Berua

Kel. Baraya
Kel, Rappokalting

Kel. Baru _
Kel: Banta Bantaen

. Kel. Bulo Gading

Kel. Pisang Selatan

Field Survey Area for Solid Waste Astount and Quality (1)

(Kecamatan)

Kec. Panakkukang

Kei, Ujuhg Pandang

Kec. Mariso

Kee. U_juﬁg Pandang
Kec. Makassar

Kec. Ujung Pandang

Kec. Panakkukang
Kec. Biringkanaya

Kec. Mamajang
Kec, Tamalate

Kec. Bontoala

Kec. Mériso

Kec. Panakkukang

Kec. Ujung Tanah

Kzc. Bontoala
Ke¢. Tallo

Kec. Ujung Pandang

Kec. Tanmalate

Kee. Ujung Pandang
Kec. Ujung Pandang

Kel, Bulo Gading
Kel.
- Kel.
Kel.

Kec. Ujung Pandang
Bany Kec. Ujung Pandang
Sawerigading " Kee. Ujung Pandang
Wajo Baru Kec. Bonloala

(Cod.

A

B

tn

-G

H -

4

H1
H2

~

- H4
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Fable 6.5  Field Survey Area for Solid Waste Amount and Quality (2)

(falan/ Place)
Restaurant
a. Banbu Deng JI. Gen, Bawakaraeng
b. Asia Bary JI. G. Salahutu
¢. Ujung Pardang JL. Irian
d. Surya JI. Nusakanbangan
Shopping Street

“a, i Bulo Saraung

b. J. Inan
¢. Jl. Veteran

5 Market

a.

b.
c.
d

Pasar Sanbung Jawa
Pasar Baru

Pasar Pabzéng-Baeng
Pasar Panrampu

6 Office

2.

b.
¢,
d

Complek Dinas Pemda TK 11 _
BCA Bank J). Achmad Yani
Assuransi Bumi Putera ]I Go. Bawakaraéng
Walikota il. Achmad Yani

-7 Street Sweeping

a
b.

J). Jendral Sudirman
J1. Bontolempaegan

6146

(Kelurahan)

Kel. Lariangbangi

Kel. Maradekaya Utara

Kel. Pattunuang
Kel. Pattuniuang

Kel. Pammu'ang
Kel. Meyalu Baru
Kel. Barana

Kel. Kampung Buyang
Kel. Balo Gading

Kel. Jongaya

Kel. Panammpu

Kel. Maccini

' Kel. Patunuvang

Kel. Wajo Baru
Kel. Baru

"Kel. Saweri Gading

Kel. Saweri Gading

(Kecamatan)

Kee. Makasar
Kec, Makassar

“Kec. Wajo

Kec. Wajo

" Kee, Wajo |

Kec. Wajo

Kee. Makassar

Kee. Mariso

Kec, Ujung Pandang
Kec, Tamalate
Kec, Tallo

Kee. Makassar

Kee, Wajo

Kec. Bontoallz

Kec. Ujung Pandang

Kec. Ujung Pandang
Kec. Ujung Pendzng

{Code) -

Pl
P2
P3
P4

o1
0z
03
04

st
W v)



“Table 6.6 Col!eclmn Vehncles Comparison

" {4) Pevrol fug! for Pick-up and sotar fuel for 2l othars

compaclor vehlcles

6147

A Collaction Vehides Opei ation Indices
Vehicla Cap. Loading Ftoao“ ng Tripfshit (1) Trip/shif with less Wasto hauled
. Time Cottection Freq{2) | (TondShif}{3)
Man.  [Medr | (MinfTon) [PBag/  [Cormunal[PLBag/ ™ [CommunalPiBag/ - {Communal
{m3) |ud -, fanical ' " |'ndiv, Bin |Cont. Indiv, Bin |Cort. Indiv. 8in |Conl.
1. Pick-up T3 o ¢ ' 40 33 - 41 3.1 -
2. Tipper L. 10 0 40 18 . 23 §B
3. Tipper M. s o 40 24 . 30 53 T
4, Al L. 10 o 10 - 39 4738 110
5 Armioll M. © b 0 5 -1 48 - 48 - 80
5. Compactor L. 5] o o X 1.2 48] - 15 20 1w 147
7.Compactr M. | 10} o o 3 16 20 20 25! 98 125
B. Vehiclo Operation and Maintenance Costs
- Vehicls . . Vehlcle Oparation and Malntenance Cost -
Cion |Vehide  IContdner |Salary  |Fueld) - Mainl- - [Doptec- |Miscell. |[Tolal = . |Unit
et [Cost ' - lenarce  fiaton (5) |4%6)  [08M  Cosi(7)
{R9.1,000) [(Rp.1.000) (Revehit] |(Rotshify |(Rpsshifty | (Rpfshif) |Rprsti) |Rpfstify | Rp.fon)
1. Pick-up S3] 30,000 . 95001 - 68721y - 4,140] - 9247 31297 94713 30,660]
2. Tipper L. 4| 110,000 1250 2060] 16952 33904l i3] 85197] 12622
3 Tipper M. L 4. 54000 - 2s00) . 27.000) 0 7,397) - 16644 1530 6544] 12280
4 Aol L, 2t 65000 . 7B00f  6500] 38842 13014]  £0,357 1814] 110526] . 10044
5. Arenvoll M. 2] 50000] . 6000] | 6500| 47,128 6,819] 34,361 2,145] 97,002 12,105
5. Compactor L. —al” 250000 2000  9500]  19,330] " 42,808 487,641 1,153] 560,433 38,192
7. Cornpacior M. -3 140000{ 2,000 as00| - 24,700 . 23973| 561,644 1,368] 621,184 49,695
- [Compacior Vehicles Unit Cost using Plastic Bag discharge . ' - :
iﬁ Compacior L. 4] 250,008 NAl - 12500] - 14507] . 42808] 85616 1,083] 156,685 14,151
{7-Compacior M. 4] 146,000 RAp 2500 19.330) 23873] 47945 1213] 10502y 10,736
~ Notes: (1) Basad on ptesanl opataton indices In KMUP and elsewhere
© {2) Time reduction 1s 25%
{3) Celoulatod using losset cotection freq. and toading dens:ues for p1cxup, tippor, arniol, and cormpactos
of 0.25¢m3, 0.3Um3, 0.28%m3, and 0.5/m3

(5) Depreciation cosls Include containet for Armiroll ] con!anars!sluﬁ) and Compaclors (L: 50, M: 40/rip)
{6} Miscalleanaous costs are 4% of (salarles + fusl)
{7) Tota} hauled welghl por shift taken as that calelilaled assuming comvnunal cotainer use for the




Table 6.7 Dctails of Alternatives in 2005 and 2015

P et o e i

3} Dhich Cleansing

Dner j

Yeat — 08 . 1]
lem ! Al Al Al 2 Al 3 Ah 4 Al S e s Without
Usit Tomsngepa  [Gown - Maros Gowa + T8+ e + Gows : |Bulur - Jimprovemem
. . . Maros Moaros + Maros {GOWA)Y
T, COLLECTION AND TRANSFUR T j .
1.1 Amount of KMUP Wasie . : i
1) Genersted KMUP Waste Amount 14 ] 1439 1439 1435 1439 1139 1439 1439
| 2) Collected KMUP Wasle 14 - 117 13638 1163 13681 1368 1363 1363 1368
1. Durect havi to Tamangaps 1d i1 i : i
Gowa 1'd SR 1368 L - 1024 - 453 1358
Maros X 3)\\ R - 1388 3 4031 339 - 0
Duluroging - [ { ] o - - - 1368 0
Transler Stalion 1d SR i - - 963 B . _ 0
{ncincration Plant [¥ AN B - A | §70 - -0
b. Secondiry hayl o Gowa d R - - . - £3 - 0
‘ WMaras id NSRS - - e 63 B B 0
1.2 Fqupment Roquirement - . i : B
[ 1) Hand cant fof paimary colfoction uail EE) 42%) 429 E¥2] 427 A 429 )
[ 2) Vehicles: Compattor (10 m3) uail 0 43 1322 . 61 3 53 R ]
Armroll (€ m3y unil 56 _ 1% 20| k1] 69 1 73 13
Tppet (6 1)) it & i &0 i o6 51 3] 3
Total Yehicles unil 112 205 262 21D [13] 197 217 8
3) Containers for sl (o i) : ural 523 01 46% 585 706 &30 535, (3]
1.3 Manpower Requizement . : ; - ]
§) Primany Coflection workers Mo. 429 - 425 429 429 429 429 429 42
2) Secondury Collection ] . ;
Driver Mo, 118 211 263 216 175 203 223 363
Woskérs and Supemisors HNo. 375 0% 664 325 472 487 L1 #11

[ Wotkees and Segdivisor

‘Total Manpower Requirement

2. TRANSFTR STATION

2.} Tresbuent Cagadily

7 2 Fguipment Requigemeat

Vihicks Tractors
: Trvilercontatacrs

3 3 Manpovier: 0 & M personnel

Drivecs

3 THCITRAT IO FLANT

3.t Treatmesl Capacty

32 Fquipment Kequirement

Ash Irepsport vehicles y ; 3

33 Monponer, O & M garsoanch RN e ;\ N

: Doy . DR R &

I SANTTARY TANDIISITE 5 . =
1.1 Tamangaps B P aETSEEme SR
P Amount of wasic S SR 3 3
| “a_1Yaify minount [ 7% RN NN R

b. Folal grcunt anthoa toa 26 A e TENETINE

¢ Adca to be used ha 35 DN N SRR %\\\NQ&:C 3
) Fquipment ] T £ SRR 8

a Vehotle unit § XS N TR

b Tfcavy equipinent unit 4 S8 SNk Rl
3 Mapnpower B RS
| & OM stoff person 17 ? TR W RN

b Deiver person 12 SRR SERS N
T MARGS : e

1) Amcuatof weste S .

8. Duily aracunt [CIE SRS 82 1178 426

b. Tets! amonnt mitlon lon FEISIINIEEN 03 43 12

¢. Arcatobeused ha RN 36 312 133
2) Equipment i )

& Vehile il :- 3 £ [] § 4 3 A

b Tleavy equpment unit g 3 3 7 3 7 3 2 2
3y Manpower : ) .

3 OMsistf 1 persta SRS x [ i7 11 i7 1 6 [
B Diner porson  BIRRIRNERY 5 20 20 9 B 3
13 GOWA SRR R
1} Amount of waste TR \Qi . -

s Daily amiount vd SIS 143 85 H ¥ [3] [FH 85 1451

b. Yota] amount piilon ton FER RN TGS, Ex O.il X [X] 2.0 0.4 X

¢, Required s12a ha RS 3 524 L] 41.7 [¥] 238 43 334
2) Equipmeat R -

R it T 3 3 7 3 3 . 3 "

b 1feavy equipment Ul Bt 7 2 & . 2 4 ] 7
3) Manpower . : 3 & . - :

;.ng staff person ¥ 1}3 & ] fl, 4 i3 & i7
- b, Driver pesson S 3 1 k] 13 3 20
14 Bulurokeng j W N :
1) Amount of waste ] : : .

4. Daily amount 13 3 [y [ 0 0 [ 1358 0

b. Totsl amount milhon Jon FREisessesas 00 0.0 00 ] 0.0 40 0.0
¢ Roguied eiea "ha TR (X4 00 (] 00 6.0 116 18
FEquipment S : I - I
[ 8 Vehicle UG -0, [1] [i] [1 [ 12 [}
B Neavy eqilprac T ; g 3 0 5 X3 | I

YManpower S 3 % - . .

2 O M 3isif peisco_E NN % [ € ) 0 [l 0

b, thiver person Fis [’ 1] L) ) () 1 ) 0

Total Ares ka 1] 55.0) 350 - 560 11 0 60
6-148 B
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“Table 6.8 Tnvestment Cost of Alternatives in 2005 and 2015

{unit: Rp. 10°6)

Year 2005 R 1}
Al Al } Al 2 Alti Y - AlL4 Alt. 5 Alt. & Without
Ttesn Tamengapa Gowa o [Mares Gowa + TS+ Ic+ Gona . {DBulr " |tmproveinent
' o Macos Maros . |+ Macos (GOWA)
|1 coLiEcTION oy e 21426 20051 17613 19061 21961 15143
) Hand earts A 17 278 279 29 2 9 iy
| 2) Collestion Vehicles sees) 14660 24337 16285 13098 14883 18973 13660
3) Anwoll Centsiners sias| L diod 2810 age| a3 1895 3209 4201
2, TRANSFER STATION asas) |
1) Civil works aselt e
2) Mechadival works I‘Xlﬁl }\“\\\
3} fransport vohigles A7)
4) Others .
P CINERATION PLANT N L
1) Civit works Salh \\\\\\ fahanh
) Mechanica) works il 1\\“ Sk
3) Teanspost vehicles : S %\\{
4) Others ' §?\}\ .
4. LANDYILL $TTE '
1) Civil works
2) Mechanical yorks
[ 33Plent 948
1} Othei s
5. STREET SWEEFING
Mhémica] Swecpors
2y Hand Carts -
5. D3ranch Office and Depot
I)Kampéhg Botong W
2} Biling Kansya SER
Sub Tetsl 74249 46919 sossa]  2s2024) 76242 60890
7, LANT) AQUISTHION mﬂ 3990 14770 3840 10925 3990
13 Tamangapa
2) Muros wo| . o 13420 1140 1140 TE
3)Gowa Cooso| L ams0 g8 1500 950 2856
 4) Bulurkeng L - - - - 8835 -
Sj TfSl 1P, Besnch eiftee =l - 400 R0 . -
8. ADMINISTRATION 188) - 1339 1993 4058 1528 1218
9, ENGINEERING SERVICE 2363 o R R 1igss|  30as1 9151 2307
10. PHYSICAL CONYINGENCY] 2134 6559 7423 6695 9968 218192 7616 6089
Tl s - esite 96427 87006 128339) 317486 W0eiee] . 7989
6-149



Table 6.9 Ogperation and Maintenance Costs of Aliernatives in 2005 and 2015
: : (unit : Rp.10°6)

o e
L . _Yem 2005 ' 2015
Al Al Al 2 Al Aud Al S Al 6 without
Itemn Temangapa Gowa Maros Gowat |8+ e + Gowva {Dulur Improve-
B ) ) Maros - {Maros + Miros . ment (Gowa)
I. COLLECTION 4111 7638 2308 TN 7188 7561 LR 9918
1.1 Frirmary Collection 538 358 358 $53p 338] 358 338 $3%
1) Personngd : : 433 433 433 433 433 433 433 433
3} Maintenance : L)) )] S B I IH k), 3 n
3) Hand cart depreciation al T el T 9 ] I I | S|
1.2 Sceomdary Collection - ) 3669 6893 8566 6965 - N6 6819 - 73 vi§3
_LyPersonnel ) 426 _B25 1090] . gss] - . 1 - 93) (B35]° L1408
1) Fuel . . 1529 2470, 324l © 2348 123183 2269] - M 12
3) Maintenance - 288 ROS, sl 9. 210 . 836 - 1062 L 9%
© | 9 Vehicle andom\amdq‘mcaabm 1348 2660 -1591) 20 24171 2640 2937} ;3438
L9 Othens - 1 B N 128 126 5 ) Y
1.3 Ditch Cleansing . 184 184 184 - faq 84 184] . 184 184
) FPersonnet 139 139) 139 139 139) 139 138 139
2) Fuel Lt 1] 11 1 11 3 h 11
3) Maintenaice . - ) ) ! : : -
| 4) Vehicle deprocialion
5) Ochers
2. TRANSFER STAHON
2.1 Plant Opetation
1) Peisonnel
2y Urility and Fugl
1) Maintenance
4y Flard depreciation
§) Orhérs
2 2 Transport to Disposal Site
1) Persomnch
2 Fuel
3 Maintenance
1) Plant depreciation i 3
5 Ouhers fos
3 INCINERATION PLANT ) :
3.1 Plent Openativn P \‘ S ;i\ :
1y Personnel T Wi
2) Utihity a5 Fugl SRR S
3) Maigtenance R - 3%\
4) Plent depeeciation |
5} Ohicrs ) N S
3.2 Ash Transpout lol)nswsal Site B0
1} Pessoninel L
2} Fuel N R
3) Maintenane TR A 3
4} Plart depreciation Sy ﬁ‘&\ N
51 Oters e
G)HC\.lﬂ'LiK} ; & SRR $ A VRERE R . SRR by
1. SANITARY 1. ANDHL[ SITE 5015 4887 2073 4891 - 3502 5403) S01%
l) Personnel 52 52 .69 62 B2 - el 52
2) Fuel and Maintenance 390 390 w424 © 390 343] - 495 390
3) Plant depn\lahon 39 A2 - 4428 4392 30 4535 ' 4397
_4) Others 0} 184 53 155 53 107 326 18
5. STREET SWEEPING AR 1) B T R C 83 osM] 0 Au -l .13
1) Personnel 192 ao8] - 208 . 208 - N8 208 208 653
| 2) Fucl . 77 o 77 mn 73 ‘77 CE
_)_Mmmmamc 56 67 67 - 67 67| - 67 &7 - n
4) Depeeciation - 439F 168 - 168 - 168 168 168 168 S
5) Orhers _ s 12 L] AR 71 I ) N Y] NN T 4 7
6. HEAD-QUARTERS o 505 18] - - 418 - 618 618 : §18 B8] 61%
1) Peisonnel . - 389 - 475 415 475 - 4751 - 475 475 - 478
2) Otheys ) 137 143 143 43 - 3 i 143 1431 18
Total 6584 13808 15307 13932 - 16878 1397 14642 6194
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Table 6.10 Major Facilities of Tamangapa Final Disposal Site (KMUP)

__ . Quanity |  Toul
No Facility Dimension Unit | Zonel | Zoncll (1+H)
1 |Access road Road width : 10 m m 110 0 110
2 {Onsite road
~fa, with dike Road width: 5m, h=3m m 655 455 1,110
b. without dike Road width: S m | m 655 580 1,235
3 [Partition dike width: Sm, h=3m m 365 0 365
with onsite road ‘
4 IStorm water drainage m 1,675 1,035 2,710
5 |Site arca average :h= 1:.8 m ha 19 13 - 32
I{cut and fill) (with earth compaction) '
6 |(Landfill area) ha 15 1 26
7 {Groundwalter drainage {dia 150 Cm 1,640 1,375 3,015
8 |Leachate collection pipe m 3,275 2,865 6,140
9 [Gas collectionpipe - [tength : 15 nv/pipe, n =90 m 780 570 1,350
| 10| Leachste treatment plant|35 m3/ha S| m3f o 630 | 0 630
1 Weigh bridge Load cell type, 30 ton capacity| unit - - R
12 Lfnér h=05m m2 - - -
13 Contrél building unit‘ - - .-
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“Table 6.11 Major Fa@:iii!ies 6[ Samate Final Diépo;al Site (Gowa)

Quantity Total

No Facility Dimension | Unit | Zonel | Zonell | (1+11)
1 jAccess road Road width; 10m m 1,500 ¢ 1,500
Bridge Bridge width: 8 m m 30 0 30

2 |Onsite road |
a, with dike Road width: Sm, h=3m  |m 3,150 2215 5,365
b. without dike Road width ; 5 m m 0 o
3 |Operation r0ad width:5m, b=15m m 2,200 1,510 3,710
4 1Storm water drainage m - 5,350 4,365 | .9,71__5
5 iSitcarca average th=1.0m - |ha 65 56 123
(cut and fill) (with earth compaction) ’ ' :
6 |(Landfill arca) ha 59 52 lli
| 7 |Groundvvater drainage © |dia 150 m 7950 6,505 14,455
8 |Leachate collection pipe m 14270 11,995 26,265
9 |Gas collection pipe tength : 15 m/pipe, n =308 |m 2,475 | 2,145} 4,620
'{ 10{Leachate treatment plant |35 m3/ha {m3 600 0 600
11 |Weigh bridge Load celt type, 30 ton capacity|unit '2 1 0 i
12|Liner h=05m m2 | 477,300] 4142000 891,500
13| Control building | m2 0] 0 100
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