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2, Solid Waste Charvactericetics in Jakarta

2.1 General

The following basie data were studied for estimation of amount and

quality of waste:

1) Results of Basic Field Survey conducted in August-September 1986,
Fehruary 1987,

2)  Data of Dinas Kebersihan, Binas Pertamanan etc.

3) Data of BPPT etc.

4) Data of P.D, Pasar Jaya

Amount of domestic waste, commercial waste, street waste and canal waste
was estimated. Amount of waste of Bekasi and Tangerang where there are
the planned final disposal sites, was also considered.

Quality of domestic waste, commercial and industrial waste was

investigated, because it forms most of whole generated waste.
2.2 Estimation of the Waste Amount
2.2.,1 Method of Estimation
1) Domestic waste
The domestic waste was estimated by using the waste peneration rate
for each income class in 1985 obtained during the basic survey on the
basis of population and income distribution. For population and
income distribution, the figures in the DKI Jakarta Master Plan was
used,
2) Market waste
The market waste was estimated on the basis of the data provided hy
P.D., Pasar Java and the findings from the guestionnaire survey

conducted by the Dinas Kebersihan, The future growth was projected

by using the growth rate of the commercial employment size,
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3)

4)

5)

6)

Commercial waste

The commercial waste was estimated for each category of shops, hotels
and offices, The waste generation rates were estimated to be

1.0 kg/employee for offices based on the findings of the basic survey.
Industrial waste

Industrial waste include waste discharged. from manufacturing
processes and other waste. Waste discharged from manufacturing
processes ought to be captively disposed of, in principle, but it is
not clear how much of such wastes are discharged. Here, the
generation = rate of industrial waste was estimated to be
1.8 kgs./employee_ on the condition that such process wagte are

discharged in the industrial waste,
Street sweeping waste

Street sweeping waste was estimated on the basis of a generation rate

of 75 kgs/km according to the data obtained from the basic field

_survey. The future extension of streets subject to sweeping was

based on the DKI Jakarta Master Plan. Since the waste on local road
in front of each home are collected by each home even now, these

waste shall be considered to be a part of domestic waste.
Canal waste

Canal waste, with the exception of those from small drainage ditches,
shall be cleaned and hauled by DPU. The amount of such waste was -
estimated on the basis of the amount currently hauled. The waste
from small drainage ditches on the other hand shall not be estimated
since they are considered to be principally part of domestic waste

and incidentally left scattered nov.
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7)

8)

Amounts of Bekasl and Tangerang waste

The amounts of Bekasi and Tangerang waste have been established in
the West - Java Urban Development Project. The amounts in 1990 are
700 m3 for Tangerang and 575 m3 for Bekasi. Although the density
had been estimated to be 0.25 t/m3, it shall be changed to
0.3 t'/m3 according te the measurement results in Jakarta, so that

the respective amount shall be 210 t and 170 t.

Hospital waste

Sufficient care should be exercised in handling hospital waste since

they contain pathogenic bacteria and other harmful matters although

the amount generated is no very large.

2,2,2 Projection Method

Y

2)

General

Projections of the future solid waste amount will be needed for
elaborating the Master Plan for Solid Waste Management which involves
the construction plan for landfill, the intermediate treatment

facility, a purchase plan for equipment, and also a financial plan.
Projection method

In general, there are two representative projection methods as

follows:

(a) By correlations bhetween generation rate (g/capita), including
all sources, and GNP.
(h) By generation rate of each source multiplied by each future

variable,.



Method (a) is quite a common method in industrialized countries, It

is well-known that there 1s a close corfelation between generatibn

rate and GNP, However, in Jakarta , former data concerning

peneration rate is mnot avallable and therefore the application of

this 'method would . be difficult. The  only method that can be
suggested is the use of the coefficient of elésticity”which indicates

increases in the generation rate, for Instance, with a double

increase in natlonal income per capita based on the experience  of

developed countries. VUsing the measure, a rather rough estimation
will be obtained,.

On the other hand, wmethod (b) is usually appiied Qhen it is

necessary to estimate the future generation rate. by' each source.

This method has a lot of difficulties and great efforts are néeded to

set up the generation rate and to obtain the.data on parameters.

In sﬁite of . the above, method (b) is applied in this study because an
.estimation of the generation amount by source must be calcuiated in
order to design a future solid waste management and collection
system, In addition, method (a) will. be used as a supplemehtary

means only of checking outcomes,

An examination of the procedures for the future estimation of waste

amount by generation source is given by below.
a) Domestic waste

— Preconditions
- Generation rate by each income 1level 1s fixed at the rate
which was obtained in the Basic Field Survey. _ '
- Projected population by each income level is based on the
‘Master Plan of DKI Jakarta.
— Calculation formula
Q= (q44,.A)
Q1 : Projected amount {ton/day)
Qli : Generation rate by each income lével (g/capita)

Ai ¢ Population at each income level (person)
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b) Market waste

-~ Preconditions
~ Generation rate per market is fixed at the present rate.,

~ Number of markets increases in proportion to increases in

population

— Calculation formula

= *Bx
Q2 q, B*k
Q2 ¢! Projected amount of market waste (ton/day)
9, * Generation rate per market (ton/pasar/day)
B : Number of markets in 1985

: rate of population increase
¢) Other market waste

- Preconditions
— Generation rate per other market is fixed at the present rate,
- Number of other markets increases in proportion to increases
in population.
—~ Calculation formula
0y ot
Q3 : Projected amount of other market (ton/day)

3

Generation rate per other market (ton/other market/

day)
C : MNumber of other markets in 1985

q

k : Rate of population increase
d) Hotel waste
- Preconditions
— Generation rate per employee is fixed at the present rate,.

- Projected number of hotel employees is determined by the rate

of increase in number of employees in tertiary industry.
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- CGalculation formula
Q, = q4*D*l . .
Q4 : Projected amount of hotel Wasté_(ton/day)
q, : Generation rate per employee (kg/person/day)
D : Present number of hotel employees _
1 : Rate of increase Iin number of employees in tertlary

industry
e) Shop waste

— Preconditions
- Generation rate per employee.is fixed at the rate which was
obtained in the Bagsic Field Survey.
~ Projected number of shop employees is determined by the rate
of increase in number of employee in tertiary industry.
- Calculation formula
Q5 = q5*E*l
QS + Projected amount of hotel waste (ton/day)
Q5 * Generation rate per shop employee 1s fixed at the
present rate which was obtained through the
interview, (g/person/day)

1 : Rate of increase in employéeé in tertiary industry
f) Office waste

— Precondition _
— Generation rate per office employee is also fixed at the
present rate,
~ Projected number of employees depends on the rate of increase
in number of employees in tertiary industry.:

— Galeculation formula -

Q6 = qﬁwpwl
Qﬁ : Projectéd amount of office waste (ton/sday)
Qg * Generation rate per office employee'(g/person/day)

F : Present number of office employeés
: Rate of increase in number of employees in tertiary

industry
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g} Industrial waste

~ Preconditions

- Generation rate per employee in secondary industry is also
fixed at the present rate.

- Projected number of employees in secondary Industry is based
on the Master Plan of DKI Jakarta.

~ Qalculation formula

Q, = a,*J _
Q7 ¢ Projected amount of industrial waste (ton/day)
e, i Generation rate per industrial employee

(kg/person/day)

J i Prejected number of employees in secondary industry

h) Street rubbish

— Preconditions

- Generation rate per street length which was obtained through

.the Street sweeping survey is fixed.

— Projected street length for which a street sweeping service
is provided depends on the future road network plan,

including existing major roads.

2.2.3 DIstimation of the Amount of Domestic Waste

The amount of domestic waste was estimated as follows:

1)

Population

The popuiation by Kecamatan projected for 1980, 1995 and 2005 as used
in DKI. Jakarta Master.;Plan was used, The 1984 population was
determined based on the 1980 data and its growth are projected up to
1995, Thg popﬁlation estimated for the respective years would be as

follows:
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2)

3)

Year Population

1984 7,300,000
1995 9,950,000
2005 12,000,000

Income classes and income distribution

The data on income classes as used in the DKI Jakarta Master Plan for
1980, 1995 and 2005 were uszed, The income-claéses may be divided by
the family income and also by the income per employed perséon, but
here, the division by the family income was adopted. Income classes

are defined as shown in Table 2.2-1 in termz of the 1980 prices.

Tahle 2.2-1 Income classes

Income division o Mean income
High income 200,000 Rp/month or more 400,000 Ep/month
Medium income 55,000 to 200,000 Rp/month 109,000 Rp/month

Low income 0 to 55,000 Rp/month 33,000 Rp/month

Income distribution by area is shown for 1980 and 2005 in terms of
the division by income per emploved person. Said income distribution

by area was modified by the foregbiﬁg income divigion by household.
Waste generation rates by income class

Waste discharge rates by income class obtained from the basic sufvey
was used. However as the income in this survey is shown in the 1985
prices and the income division {is also different,:the'above waste
discharge rates was modified to commensurate to the mean income of
each income class, The infiation rate - between 1980 and 1985,
therefore, was estimated to have been 1.6 times, from which the

following waste discharge rates were obtained.
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Table 2,2-2 Generation Rate of Domestic Waste

Mean income in 1985 prices Waste discharge rate

High income 640,000 Rp/month 660 g/caplita
Medium income 175,000 Rp/month 390 p/capita
Low income 53,000 Rp/month 210 g/capita

In 2005, the mean income wvalues will become somewhat higher due to
the change in dincoime class distribution, but the above waste
discharge rates are empioyéd beeause the results of the trial

estimates do not indicate any significant difference.

4y Amount of domestic waste

The amounts of domestic waste estimated on the foregoing conditions
are 2,430 t/d for 1985, 3,770 t/d for 1995 and 5,110 t/d for 2005.
The: amount of domestic waste by wiiayahA iz summarized in Tables
2.2-8,-9,-10.

2,2.4 Market Waste
The amount of waste generated from markets under the control of P.D.
Pasar Jaya and that generated from other markets were estimated
separately as follows.

1) HNumber of markets

There atre 296 markets in Jakarta, of which 149 are under the control

of P.D. Pasar Jaya. The balance, 147, are other markets.
On the assumption that the number of markets in the future will

increase proportionate to the number of persons engaged in commerce,

it will reach 425 in 1995 and 622 in 2005.
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2)

3)

The amount of waste pgenerated varies depending on the size of each
market, but as there are not enough data to show the relationship
among area, number of persons engaged and amount of waste, the waste
generation rate per market was used for estimation. The geographical
distribution of markets was projected on the basis of the 1984
statistical data of DKI Jakarta,

Waste generation rate per market

According to the data of P,D, Pasar Jaya, 1,754 m3/d of wastes were
generated from 149 markets, 1If the density of waste was estimated to
be 0.3 t,_/m3 based on the résuits of the basic survey,,the amount
genefated was 526 t/d, reéulting in a waste generation rate -of
3.5 t/market.

As  for other markets, the vresult of the questionnaire survey.
conducted by the Dinas Kebersihan, was 912 m3/d‘_for a -total .  of

140 markets. Using the waste density of 0.3 t/m?, the generation

rate was 2.0 t/market,

Amount of waste

From the foregoing data, the amount of market waste is estimated as

follows.

Table 2.2-3 Amount of Market Waste

1985 1995 2005

P.D. Pasar 520 t/d 750 t/d 1,090 t/d
Others 290 . 420 1,710

Total 810" 1,170 1,710

The amount of market wastes by Wilayaﬁr_is summarized on Tables
2.2-8,-9,-10. | |
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2.2.5

Commercial Waste (Excluding Market Waste)

The  amount of commercial waste excluding market waste was separately

estimated for each category of shops, hotels, and offices.

1

2).

The numbers. of shops, hotels and offices and their respective

employment size

According to the statistical data of DKI Jakarta, the number of
buildings for shops, hotels and offices (and their geographical
distributions) ih 1985 were 27,179 and 10% and 4,396 respectively,
The number of employees for each category based on the DKI Jakarta

Master plan is as follows,

Table 2.2-4 Number of Employee

1985 1995 2005
Shops & markets 555,000 794,000 1,162,000
Hotels 16,000 23,000 33,000
Offices 1,056,000 1,511,000 2,210,000

Since the division in the number of employees by shops and markets

‘unavailable,  it. was estimated here that 70% of the number of

employees work in the shops and that the balance work in markets,
Waste generation rate

According to the results of the basic survey, the waste generation
rate is 0.4 kg/employvee/d for small shops and 1.2 kg/employee/d for
large shops. The waste generation rate of 1.0 kg/employee/d was

therefore used by emphasizing the large shops.
The waste generation rate for large hotels -is 3.0 kgs to

3.6 kps/employee/d, so that the common waste generation rate of

3.0 kgs/émployee/d was used here.
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2.2.6

Office waste, according to the survey, was 0.6 - 1.0 kg/employee/d
for large buildings, which seems somewhat too large when compared to
the domestlec waste generation rate., It is therefore estimated to be
0.4 kg/employee/d considering small to medium size offices and data

of the other countries.
3) Amount of waste

As a consequence, the respective amount of wastes was estimated as

follows.

Table 2.2-5 Amount of Commercial Waste

Source 1985 1995 2005

Shops 390 t/d 560 t/d 310 t/d
Hotels 50 70 ‘ 100
Offices 420 600 880
Total 860 1,230 1,790

Industrial Waste

Industrial waste include waste which are discharged from manufacturing
processes and those which are not., The former may possibly contain
harmful substances so that it is preferable to captively dispose of them
after having them properly treated according to their respective
properties. The prevalent state in Jakarta suggests that- waste
discharged from manufacturing processes, except those which are recﬁcled,
are mixed in other waste., The extent to which these waste'are.ndxed,

however, is unknown.
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2)

3).

Number of factories and number of factory employees

According to the statistical data of DKI Jakarta, the number of
factories in 1985 was 4,309, This number, however, represents the
number of factory bulldings or the approximate number of factories
with five or more employeés. The number. of employees working in
factories, each with five or more employees is estimated to account
for about 95% of the total,

‘The number of employees is estimated to be 338,000 in 1984, 489,000
-in 1985 and 663,000 in 2005 based on the DKI Jakarta Master Plan,

Waste discharge rate

According te the results of a questionnaire survey conducted on 487
factories in Utara; the total amount of waste generated 1s 950 m3
and wusing the density of 0.3 t/m3 as in the case of commercial
waéte, the waste generation rate per factory would become
0.59 t/factory. As the mean employment size of factories with five
or more employees is 57 employees in Utara, the waste generation rate
per capita would be 10.3 kgs/employee/d. This figure is quite large
compared to the data for Japan; and is considered not only to
includes wastes discharged from pfoduction processes but to be

substantially overstated. For this reason, the data for Japan was

used as a reference, as result of which the waste generation rate was

. determined to be 1.8 kgs/employee/d. According te the same data,

about 1/4 of this figure represents general wastes, and the balance,

waste discharged from manufacturing processes.

Amount wastes

The amount of industrial wastes was  estimated from the foregoing to

be 610 t/d in 1985, 880 t/d in 1995 and 1,190 t/d in 2005.
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4) Other waste

There were 59 hospitals in the city of Jakarta as of 1985. As a
result of investigating 17 hospitals in Utara, the waste generation
rate was found to be 0.7 t per hospital. When this waste generation
rate is used, the amount of wastes generated in 1984 would. have been
40  tons. Projecting that the amount of wastes will increase
proportionate to the population increase in the future, the estimated

amount of waste will become 60 tons in 1995 and 70 tons in 2005.

Now, the amount of waste generatea from -dndustrial - activities has
been estimated mainly by the number of employees, but there are also
employees who are mnot included in'the aforementioned categories, such
as  construction workers who nevertheless generate waste, The
estimated number of such employees is 321,000 for 1985, 454,000 for
1995 and 617 000 for 2005. No appropriate data .are .available on
waste generation rate but it is not considered to be very lafge.
Using the same 0.4 kg/employee/d as applied to offices, the amount of
waste generated 1s estimated to be- 130 t/d in 1985, 180 t/d in 1995
and 250 t/d in 2005. The gecographical distribution of these waste is

assumed to be the same as for industrial wastes,

2.2.7 Street Waste, Canal Waste

The extended length of streets swept was 713 kms, . in 1985, Since the
waste generation rate 1s 75 kgs/km, the amount of-street-wasteS'geﬁeraﬁed
is estimated to have been 50 tons in 1985. With - the Improvement
development of streets, the amount of street waste will.increése, and
prejecting the growth rate of street wastes to be the same 3, 0% per annum
as the rate of development/improvemenL of streets, the amount of waste

was estimated for each Wilayah as fellows.
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_ Table 2.2-6 Amount of Street Waste

Wilayah 1985 1995 2005
Pusat 296 kms 20 t/d 30 t/d 40 t/4d
Utara 83 10 10 10
Jakarta Barat 60 0 10 10
Selatan 160 10 10 20
Timur 114 10 10 20
Total 713 kms 50 t/d 70 t/d 100 t/d

Wastes on local roads are swept by the residents even now and become

a part of domestic wastes.

As for éanal waste, DPU undertakes recovery and haulage of wastes
mainly in the river mouth sections which amount to about 415 m3/d.
Using the density of 0.3 t/m3, the amount of canal waste is about

130 tons per day.

No data are available on waste in small drainage ditches. But, since
the canal waste as well as waste in small drainage ditches are
presumed to consist mostly of domestic waste littered or illegally

thrown away, the 1étter are considered to be a part of domestic waste,

2.2.8 Amount of Waste from Tangerang and Bekasi
The amount of waste from Tangerang and Bekasi was estimated to be
280 tons/d and 170 tons/d respectively in 1990. The amount of wastes
after 1990 was projected as follows with due consideration to population

increase,

Table 2.2-7 Amount of Waste from Tangerang and Bekasi

Source 1985 1990 1995 2005

Tangerang 140 t/d 280 t/d 530 t/d 1,260 t/d
Bekasi_ 80 170 340 880
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2.2.9 Waste Amount of DKI Jakarta

Resulting, the estimated amount of waste of DKI Jakarta is shown as

follows:

Table 2.2-8 Estimated Amount of Waste in Jakarta in 1985
Unit: ton/day

Generation Hou _N Market
hzlie Temporar P.D. Commercial Industry Street Total

Wilayah Lemporary Pasar
1. Jakarta 620 50 110 160 170 -~ 1,110

Selatan
2. Jakarta 560 60 110 170 120 -~ 1,020

Timur
3, Jakarta

Pusat 47¢ 60 130 300 a0 . .— . 1,050
4. Jakarta 440 80 90 - 130 190 - 930

Barat
5, Jakarta ' '

Utara 340 40 80 100 210 - 770

DKI Jakarta 2,430 260 520 860 780 50 4,930

Table 2.2-9 Estimated Amount of Waste in Jakarta in_1995
UGnit: ton/day
Generation Market : .
House- P.D Commercial Industry Street Total

Wilayah hold Temporary Pasar . =
1. Jakarta '

Selatan 1,070 80 160 220 240 .H 1,770
2. Jakarta . .

Timur 950 80 160 250 180 - 1,620
3. Jakarta : L ) :

Pusat 520 100 180 430 - 130 — 1,360
4, Jakarta : .

Barat 720 110 130 190 | 270 - 1,420
5. Jakarta o

Utara 510 50 120 140 300 | - 1,120

DKI Jakarta 3,770 420 750 1,230 1,120 70 7,360
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Table 2.2~10 Estimated Amount of Waste in Jakarta in 2005

Unit: ton/day

_Generation House— Market
.. P.D, Commercial Industry Street Total
_wilayah heold Temporary Pasar B B N
1. Jakarta
" Selatan 1,410 120 220 330 330 -~ 2,410
2, Jakarta
Fimur 1,330 120 230 360 240 - 2,280
3. Jakarta :
Pusat. 620 140 270 620 180 - 1,830
4, Jakérta
. _ N 5
Barat 1,080 160 200 270 360 ,070
2 f}akefrta 670 80 170 210 400 -~ 1,530
tara _ :
DKI Jakarta 5,110 620 1,090 1,790 1,510 100 10,220

2.2.10 Amount of Waste of Jakarta Pusat

The present amount of waste of Jakarta Pusat Is as follows:

Table 2.2-11 Estimated Amount of Waste in Jakarta Pusat in 2005

Unit: ton/day

Generation Hou L Market
h01§e T P.D. Commercial Industry Street Total

Wilayah _ © CMpOTATY pasar
1. Tanah Abang 90 20 25 30 35 - 200
2, Menteng 50 - 20 50 5 - 125
3. Senen 50 5 25 40 - - 129
4, Gempaka .

’ - - 125

Putih §0 10 15 20

5. Sawah Besar 60 10 10 100 20 - 200
6. Ganmbir ~ 60 10 10 160 20 - 200
7. Kemayoran 80 5 20 10 5 - 120
‘Jakarta Pusat 470 60 130 300 90

|
—
(s
W
<

52-17



2.2.11 ZEstimated Amount of Waste

In the Conceptual Master Plan for the solid waste management improvement
project formulated in this study, collection is :qiassified -inte the
following four systems, that is, ordinary and special Cgllection'by binas
Kebersihan, collection by P.D. Pasar Jaya, and self-treatment/collection
by private sectors. The estimated aniount of waste by each collection

system in_Jdkarta Pusat in 1995.15 as follows:

Table 2.2-12 Estimated Amount of Waste by Each Colléction'Tybé
in Jakarta Pusat in 1995

Collection Type By Dinas Kebersihan . :
Ordinary Special . "By Qthers
o Collection Collection : e
Kecamatan Generation H C I c ™ PD.PSR I
1. Tanah Abang 100 200 30 20 20 35 30
2. Menteng 50 40 5 40 s 25 5
3, Senen 60 30 0 30 1o 30 7
4, Gempaka Putih 90 10 0 10 15 25 2
5. Sawah Besar 70 40 10 S 40 20 20 2
6. Gambir 60 70 15 70 20 15 20
7. Kemayoran 90 10 0 .10 10 30 4
Jakarta Pusat 520 220 60 220 lQQ_ 180 70
KEY

H: Heusehold, C: Commercial, I: Industry, TM: Temporary Market,
PD, PSR: P.D. Pasar Jaya .
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92.2,12 Unit Generation Rates

Unit generation rates of waste used in the calculation rates shown below.

Table 2.2-13 Unit Generation Rates of Waste per Day (1985)

Unit Generation Rate

Results of the survey

Domestic

High income

630

g/capita

Medium income

390

g/capita

580 g/capita

470 g/capita

Low income

210 g/capita

310 g/capita

- Average 427 g/capita 414 g/capita
_?.D,Pasar Jaja 3.5 ton/market -
Temporary Market 2.0 ton/market -
Commercial  Hotel 3.0 kg/employee 2.1 kg/employee
Shép_ 1.0 kg/employee 390 g/employee
Office 400 g/employee 330 g/employee
Indust;y 1.8 kg/employee -
Stre§t  _ 75 kg/km -
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2.3 Waste Composition

The waste quallty was estlmated for domestic waste, market waste,
commercial waste and industrial waste which are generated In large

amounts.

2.3.) BSurvey for Domestic Waste

The results of the survey on quality of domestic wasteé by income class
are as shown in Table 2,2.-14 and -15%. Sampling spaces could not be
found in the shade of medium and low income class area so that moisture
evaporation during their sampling was substantial. The moisture contents
in wastes of medium and loﬁ ihcome households were thérefore considered
to be 5% higher than the measured values. Since this su1vey was carrled
out by directly collecting waste in bags or plastic contalners from homes
and sampling from these, the moistuxe content and other characteristics
are considered to be different from the quality of waste that have been

left for a few days in a concrete box accumulated at a depot.

Under the present mode of collection, the moisture content increases by
rainfall during the rainy season, so that adeguate care must be given to

waste quality during the rainy season.
According to the analytical results of these samples,

* Plastic contents and low calorific values are low in the waste
generated from the high income class,

* Garbage and moisture contents are high In the waste generated from the
high income class.

* Paper, metal, and glass contents are not significantly different ambng

income classes.
The above are presumed to be attributable to the following twe causes.
* Waste generated from high income households include garden wastes,

* Employees in high income households remove the reusable materials from

wastes before taking them out to be collected.
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Table 2.2-14 Composition of Domestic and Commercial Wastes

Unit: %

T : Domestic o Commercialvﬁ
High Middle Low Average

B _ Dry Wet Dry Wet Dry Wet Dry Wet  Dry Wet
Plastic 7.30 6.20 8.70 11,50 12,90 10.10 9.63 9.27 13.00 9.30
Paper_ 17.80 12.40 15.30 24.30 17.30 17.90 16.80 18.20 25.00 18.90
Textile 2,60 3.60 8.80 10.50 5.10 2.3¢ 5.50 5.47 .2.30 5.30
Wood/Leaf 13,30 32.30 9.60 10.60 11.90 15.20 11.60 19.37 7.50 20.70
Garbége 15.10 11.60 10.90 12.50 11.10 13.40 12.37 12.50 17.50 16.90
Other 5 mm 15.60 10.80 7.70 10.40 10.40 14.90 11.23 12.03 10.70 14.10
Other 5 mm 14.00 11.10 18.50 5.70 12.70 2.70 15.07 8.83 14.G0 5.10
Sub-total 85.70 88.00 79.50 85.50 81.40 83.50 82.20 85.67 906.00 90,30
Metal 4.20° 2.80 2,40 4.50 4,10 2.50 3.57 3.27 4,30  0.60
Glass 3.00 4.50 3.80 '5.00 3.90 4,30 3.57 4,080 4.80 1.30
Stone 7.10 4.70 14.30 5.00 10.60 9.70 10.67 6.46 0.90 7.80
Sub-total 14.30 12.00 20.5%0 14.50 18.60 16.50 17.80 14.33 10.00 9.70
Total 100.00 100.00 100.00 100.00 100.00 100,00 100.00 100.00 100.00 100.00

Remarkable difference of waste composition between dry

season is increase of wood/leaf in wet season.

high income households and 3 times more
increase of paper of low and medium income household

ohserved,

Decrease

of

others

in wet se

improvement of skills of sorting in sampling.
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Table 2,2-15 Estimated Physical and Chemical Compbsitions of Domestic
and Commercial Wastes

o _Domestic _ Commercial
High . Middle T.ow Average
Dry  Wet Dry Wet - Dry Wet - Dry Wet Dry Wet
Molsture % 56.88 64,07 52.40 62.59 52.83 63.61 54.03 63.42 47.95 54.49
content : : _ R
Volatile % 26.83 28.54 26.52 28.85 29,82 26.90 27.72 28.10 35.50 36.97
Ash content % 16.29 7.39 21.07 8.56 17.35 9,49 18.23 8.48 16.50 8.63
C/W ratio 30.83 33.70 29.92 31.40 33.85 31,20 31.5 32.10 34.78 31.90
tzyugal° Keal/kg 987 999 1,085 1,095 1,309 983 1,127 1,025 1,620 1,514

The éharacteristics is found that moisture content of 'borth_domestic and
commercial waste in wet season increases 7 - 10% more than in dry
season. Ash content in w.et"season decreasges half compafing to that - in
dry season., Lower calc;rific value'.in wet season ls about 100 kcal 16w_er
than in dry' season, that in low income household. is about 300 kcal
lower. The difference in whoie DKI' Jakarta should be taken into

consideration.
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2.3.2 . Quaiity of Domestic Waste

Even though many more analyses are necessary in the future, the results
of analysis conducted during this survey suggest that the quality of
domestic waste generated from every income class 1is approximately the

same, The quality of domestic wastes was therefore determined based on

the mean values shown in Table 2.2.-16.

Table 2.2-16 Estimated Composition of Domestic Waste in Future

1985 19895 2005 % growth p.a,.

Plastic 10% 12% 14% 2%
Paper 17 19 21 1

Textile 5 5 5 G

‘Wood/eat 12 11 10 -1

Garbage: 23 21 19 -1

Others i5 14 12 {(-1)
Sub total 82 82 81

Metal 4 5 7 5

Glass . 4 5 6 3

Store 10 8 6 {-2)
Sub total 18 18 19

Total _ 100 100 100

Molsture content 54

Volatile 28

Ash 18

_C/N R 31

Lower Glol. V., 1100 keal/kg

2.3.3 . Quality of Market Waste and Commercial Waste

The gquality of market waste and commercial waste is estimated to be

as follows based on the results of the survey.
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Table 2.2-17 Estimated Composition of Commercial Waste

in Future
1984 1995 2000

Plastic L 13% 15% 17%
Paper ) 25 27 30
Textile 3% 3 3
Wood/eat 7 6
Garhage 28 25 21
Others 14 12 9
Sub total g0 88 85
Metal 4 5 7
Glass _ 5 6 . 7_
Store ' 1 1 1
Sub total 10% 12 15
Total 100 100 100
Meoisture content 48 : 46 43
Volatile 36
Ash i7
C/N 35
Lower Clol. V. 1600 kcal/kg

2.3.4 Quality of industrial waste

Quality of industrial waste is considered to be the same as the

commerclal wastes.
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2.4 Basic Tield Survey

2.4,1 General

The basic field survéy'was carried out in part of Kecamatan Cempaka Putih
as selected survey areas in dry season (August-September 1986) and wet
season’ (February 1987). In the dry season, collection, measurement and
sampling was conducted to obtain data for amount and quality of waste. A
traffic survey of collection vehicles was done by counting the numbers of
vehicles visiting each disposal site, Interview and obzervation to
scavéngers at disposal site and interview to large buildings (hotel,

office, ete.) and Soekarno Hatta Airport was carried out,

In the wet season, collection and sampling was carried out to obtain data
for quality of waste. Interview to large amount discharges was done to

grésp the present condition in Jakarta Pusat.
2.4.2 Objectives
1) To collect reliable data on the waste generation rate, and the
composition and density of waste as a basis for the elaboration of an

improvement plan for the system of waste management.

2) To determine the total waste amount of the city of Jakarta, it is

necessary to measure the waste generation rate,

3) For the purposes of making an appropriate selection of processing and
disposal systems, the salvaging of reusable materials and for
estimating future waste composition, and break down of current waste

" composition is needed.

Main subjects of this survey are as follows:

- Determination of the generation rate for household waste based on data

from high, middle, and low income households.
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b

Determination of selid waste density.

}

Determination of solid waste composition.

f

Loading weight of vehicles and density of waste in vehicles.

{

To obtain supplementary data for the estimation of commerclal waste,
(Reference)

Estimation of future amounts of solid waste (household-waste).

Density, generation
rate, composition

Population
classified by Living
income level _ conditions

Household waste

Future population — amount Estimate of

classified by - density future density,

income level — composition generation rate,
composition

{based on Master Plan)
Future solid
waste amount
Fig., 2.4-1 Outline of the Basic Field SBurvey
2.4.3 Selection of the Survey Area

1) Type of area

- The survey was executed in 2 types of areas, i.e residential and

commercial.
~ The residential area was divided into 3 categories according to

income strata, classified by the average household income per month

shown as follows:
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Table 2.4-18 Income Strata

Strata Income (Rp)
High income over 500,000
Medium income 100,000 - 500,000
Low income under 100,000

-~ The commercial area was divided into 2 categories as follows:

2)

. Shopping complex

. A block of streets consisting of shops, offices and restaurant with a

few residence <(hereinafter referred to as Road Side Commercial;
R.S5.C.)

‘S$ize and number of area

The size and number of the survey areas by each category are shown in
the foliowing table.

. Table 2.4-19 Size and Number of the Survey Areas

Type GCategory Size . Number

1. Residential . High income area Same extent as 4 areas
that covered by
1 handcart

. Medium income area ditto 4 areas

..Low income area ditto 4 areas
2, Gommercial . Shopping complex Around 50 shops 1l area
R.5.C. Around 50 shops 1 area
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3)

Selection of areas

A1l 12 residential areas were selected from Kecamatan Cempaka Putih,
Jakarta Pusat. Final selection was carried out based on informatien
and data with'respect to the average household income by RT which was
obtained through reconnaissance in.Kecamatan Cempaka Putih and from
information of the officers of Seksiz Kebersihan Gempaka Putih
{Cleansing Section of Cempaka Putih District).

Two commercial areas were also  selected from Kecamatan  Cempaka

Putih. One is the shopping complex named Gedung P.D WISATA NIAGA

"JAYA facing JL. Suprapto. And the other is R.S5.C. also facing the

above street,
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2.4;4 Situation of the Survey Area
1) Location

All survey areas are located in Kecamatan Cempaka Putih and are shown

in the following map.

High Income
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Fig. 2.4-2 TLaocation of the Survey Areas
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2) Classification of Survey Area

Each survey area is classified in the following tables.

- Residential Area

Table 2.4-20 Classification of Residential Area

by JICA Study Team.

52~30

_ No. of Ave, No. of . Income Strata”(?)
Category RW RT  House- Persons in  Population N
Low = Medium High
: holds a house :
. High 08 - 30 6.13 184 6.9 51,7 41.4
Income 09N 34 6.64 226 9.7 35.5 S4.8
- Cempaka 07 098 24 7.:42 178 8.3 54,2 37.5
Putih 11 28 7.33 205 7.4  63.0 29.6
Timur
116 6.84 793 8.1 51,1 40.8
. Medium 01 24 7.55 181 5.5  88.9 5.5
Income 04 33 6.31 208 18.2 72.7 9,1
- Cempaka 03 07 43 7.17 344 4.8 66,7  28.5
Putih 02 22 7.27 160 4,5 95,5 0
Barat 10 33 6.27 207 3,0 78.8 18.2
160 6.88 1,100 7.2 80.5 12.3
., Low 01 37 7.15 265 14.8  85.2 0
Income g2 28 5.92 166 57.7 38.5 3.8
-~ Cempaka 03 32 6.40 205 65.6 = 34.4 0
Putih 01 06 48 5.94 285 66,0 34,0 0
Barat :
04 21° 9.25 194 35.0  65.0 . 0
05 34 7.05 240 45.2 54,8 0
06 32 5.63 180 42.4 57,6 0
08 33 6.41 212 . 53.6  46.4 0
265 6.60 1,747 47.2 52,0 0.8
Whole Area 541 6.73 3,640 20.8  61.2  18.0
Source: Field Survey (Interviews throughout the survéy area) in 1986



Flg 2.4-3 Kelurahan Cempaka Putih Timur RW 07 (High Income Area)
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~ Commercial area

Table 2.4-34 (lassification of Commercial Area

7 of Are Area Building Nﬁmber Number of  Size of
ype '3 __Code Use ~ _ Employees _the Area
Shopping SC  Shops 29 99 . 1,530 m%

Complex — _ ' e
Offices’ 8 o 31 400 nf
Restaurant. 4 13 70 m2
_Theater 1 20 . 660 n?
Others 2 16. 160 o
Total 46 179 . 2,820 nP
‘Road side RSC.  Shops 42 137
Commercial : NN
Offices 9 . 46 Co
~,;  Lenmgth
Restaurant 3 11 550 m
Theater - ' -
Others w89
‘Total 68 283

Source: Basic Field Survey {(Interviews throughout the survey area)

in 1986 by JICA Study Team.
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2.4.5 Survey Scheme

iy

2)

Preparation Survey

For the purpose of selection of the survey area, Lwo surveys wére done
prior to the main survey. _
The.purposed of the Basic Fleld Survey (hereinafter referred to as
B.F.5) is not concefned with the'efficiency of collection but the
measurement of weight and sampling of waste composition. Theféfore

the selection of the survey area was hased on the folloWing principles:

. — Existing collection system should be unchanged,

— Handcarts should be available at each residential area for the

survey.

~ As few residence as possible should be included in the commercial

area of the survey.

During the period of the preparatory survey officials_of:the'Cleansing
Section of Kelurahan Cempaka Putih gave'informatidn ont the actual
conditions in the areas where they are in.charge, and.collectéd data
concerning commercial‘facilities in the Kelurahan. |

The final selection of the survey area was based on the above

mentioned information and data.
Collection, Measurement and Sampling

In each study area, collection, measurement and sampling were carried

out as follows,
- High income area
. Preparation Instructions and distribution'of plaétic

bags (8 pieces) to each residence on 10/8
and 11/8.
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; GCollection

©, Measurement

. Sampling

~ Medium income area

. Preparation

Collection

. Measurement

. Sampling

For 8 days from 12/8 to 19/8 except 17/8, by
4 crews on average and 3 handcarts collected
waste in plastic bags from each household

every morning, 9:00 - 10:00.

Collected waste in plastic bags was measured

for every RT with a platform scale at the

measurement point.

Sampling was done 2 times, first on 13/8 for
RT 00 W and RT 09 S, second on 18/8 for

RT 08 and RT 11.

Data on wet base composition and density,

measured on site, was obtained.

Instruction and distribution of plastic bags

(8 pieces) to each residence on 18/8.

Fdr 8 days from 20/8 to 27/8 except 24/8, by
4 crews on average and 3 handcarts collected
waste in plastic bags from each household

every morning 9:00 - 10:00

Collected waste in plastic bags was measured
for every RT with a platform scale at the

measurement point.

Sampling was done 2 times, first on 21/8 for
RT 01 and RT 04, second om 22/8 for RT 07
and RT 10 (including a part of RT 02}

Data on wet base compoesition and density,

measured on site was obtained.
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- Low income area

Preparation

Collection

. Measurement

.

Sampling

Instructions and distribution of plastic

'buckéts to each regidence on 26/8 and 27/8,.

- For 8 days from 28/8 to 4/9 except 31/8, by

6 crews on average and 3 handearts collected

waste in plastic buckets by . putting them
into'plastic_bags from each household every

morning 9:00 - 11:00.

Collected waste in plastic bags was measured
for every coupled RT with a platform scale

at the measurement point.

Sampling was done.z times, first on 29/8 for
RT -02 and RT 03-06, second on f30f8_ for
RT 04-05 and RT 07-08. Data on wet base
composition and density, measured there, was

obtained.

~ Shopping center and Road Side Commercial

Preparation

Céllection

Measurement

Instruétions and distribution of plastic
buckets to each shop, office and other
buildings on 19/8.

Fof'S days from 20/8 to 27/8 except 24/8, by
3 c;eﬁs_ on average collected waste in
plastic buckets. by héhd- frém each shop,
officé_and other building every mﬁrning 9:00
- 11:00. | '

Collected._waste in plastic buckets . was
measured for each with a platform scale at

the measurement point,
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3)

4)

. Sampling Sampling was done once on 25/8 for both
shopping cenler and road side commercial,
Data on wet base composition and density

measured there, was obtained,

Composition
Collected samples were dried in a drier for 7 days, and moisture
content was measured. Other samples were separated into 7 items and,

taken to PPPPL. of DKI Jakarta, mainly fdr analysis of ash content.

Other relative surveys

ce A 1oading weight survey was done with the truck scale under the

control of-Dinas L.L.A.J.R (Road Transportation Service) for 4 days
(from 28/8 - 1/9).

Both empty and’ loaded weight were measured for 7 types of truck.

- A traffic survey was done at Cakung Cilincing dump site on 9/9, and
the other sites. '
The purpose of this survey was to count the number of trucks which

come to the site with laden waste from 7:00 to 19:00.

~ Interviews in residential and commercial areas by households,
-shops,' offices and other buildings were done for a total of 12
days. The main purpose of these interviews was to determine the

exact population, composition of household and income levels,

~ Interviews in multi-storey commercial buildings, offices,
restaurants and hospitals was carried out in mid-September. The
main purpose of these interviews is to determine thie waste

generation rate per person in multi-storey buildings.

- Interviews with scavenger at the final disposal site was carried
out in the middle of September. The main purpose of these
interviews is to be obtain infermation on the recovery rate per

sCavenger.
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2.4.6 Solid Waste Amount in Residential Areas
The results of a 24 day survey are as shown In the following table.

Table 2,4-22 Solid Waste Generation Amount and Rate per Household
and per Capita ,

No, of Average . .
Area RT House- Population Generation- 'gsﬂzzigign/ gztiia
hold Amount : P _ B
High ' 08 30 184 119.5 kg/day  3.98 kg 0.65 kg
Income
RW 07 09N 34 226 140.4 4,13 0.62
C.P.Timur 09s 24 178 119.8 4.99 0,67
11 28 205 83.3 2.98 . 0.41

Total/Ave. 116 793 463.0 3.99 - 0.58
Med i um 01 24 181 94,8 3.95 0.52
Ihcome ' :

04 33 208 96.3 2.92 0.46

RW 03 07 48 344 183.3 3.82 0.53
C.P.Barat 02, 10 55 367 138.2 2.51 0.38

Total/Ave, 160 1,100 512.6 3,20 0.47
Low 01, 02 65 431 175.9 2.71 0.41

03, 06 80 490 135.7 1.70 0.28

RW 01 04, 05 55 434 100.2 1.82 . 0.23
G.P.Barat 07, 08 65 392 134.9 2,08 0.34

Total/Ave, 265 1,747 546.7 2.06 0.31
Survey Area 541 3,640 1,522.3 2,81 0.42
Tatal/Ave, J : ? : Bl .

Source: All data obtained through B.F.5. by JICA Study Team in 1986,

The amount cf generated waste of each day in the sufvey area ig shown

Fig. 2.4-5.
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2.4.7 Composition in Residential Areas

Result of analysis are as follows:

1) Moisture Content

Table 2.4-23 Moisture Content of Residential Waste

Sample Het Weight Net welight after Welght of Moisture
“from: RT before drying being dried Moisture Content

High Income

Area _
08 15.25 kg 7.35 kg 7.9 kg . 51.8
09N 12.8 5.4 ' 7.4 -57.8
09s 18.5 ' 7.1 11.4° " bl.6
11 12.0 5.25 - 6.75 _ 56.3
Ave, 14.6 6.3 8.4 56.9
Medium Income
Area _
01 13.25 8.25 5.00 37.7
04 13.85 7045 - 6.40 46.2
07 14.80 7.55% 7.25 49,0
02, 10 14,20 6.15 _ 8.05 56¢7
Ave, 14,03 7.35 6.68. 47 .4
Low Income
Area .
01, 0z 13.75 : 6.8 6.95 50.5
03, 06 16.40 _ 7.9 8.5 51.8
04, 05 13.90 7.5 6.4 46,0
07, 08 13.90 7.9 7 6.0 43.0
Ave, 14.5 _ 7.5 7.0 47.8

Moisture of solid waste in high income household is higher than others.
This is due to the condition of the sampling places where there was no
shade,
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2)

Table 2.4-24 Physical

Physical Composition in Residential Areas

Composition (Ratio in Weipht: %)

Sample High Income Medium Income _ Lo Incomg;:i
_items 08 09N 095 11 01 04 07 02,10 01,02 03,06 04,05 07,08
(Dry base) '
plastic 8.0 5.7 6.8 8.6 3,8 6.2 7.6 17.3 15.7 10.4 13.5 12.(
Paper 22,0 14.3 13.5 21,5 10.1 11.0 1815 21.8 17.2 15.2 18.2 18.4
Textile 3.0 2.1 4.0 1.1 28.3 2.0 3.2 1.8 6.7 4.4 3.4 5.7
Wood/leaf/ ' . ‘
£ omboo 21,0 15.7 8.8 7.5 1.3 7.5 18.5 10.9 14.2 8.0 11.5 13.9
Garbage 9.0 25.0 11.5 15.1 5.7 1l.6 7.0 19.1- 9.7 16.6 8.8 9.t
Others
over 5 mm 15.0 14.3 :18.2 15.0 6.3 10.3 7.0 7.3 15.7 11.0 6.1 8..
Under 5 mm 8.0 12.1 15.5 20.4 16.3 25.3 22.3 10,0 8.2 14.7 12.8 15.2
Sub-total  86.0 89.3 78.4 89,3 71.8 74.0 84.1 88.2 87.4 80.3 74.3 83.4
Metal 5.0 4.3 5.4 2.1 0.6 4.8 3.2 0.9 2.2 4.3 7.4 2.6
Glass 7.0 1.4 1.4 2.2 3.1 0.7 7.0 4.5 3.7 3.7 2.7 5.
Stone 2.0 5.0 14.9 6.4 24.5 20.5 5.7 6.4 6.7 11.7 15.6  8.:
Sub—total  14.0 10.7 21.6 10.8 28.2 26,0 15.9 11.8 12.6 19.7 25.7 16.(
Total 100 100 100 100 100 1o0 1co 100 loo 100 100

100

3) Density

Density by samples are shown in the following table:

Table 2.4-25 Density of the Residential Waste (Kg/mﬁ)

—~ High income area

11 Ave,

358.3 335.9

Sample RTO8 Q9N . 09S

Density 289.6 287.5 408.3
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2.4,

- Medivum income area

Sample RTO1 04 07 02,10 Ave.

Density 318.8 331.3 350.3 335.4 333.9
- Low income area

sample - RT01,02 03,06 04,05 07,08 Ave,

Density 300.0 358.3 302.1 302.1 315.6

8 Solid Waste Amdunt in Commercial Area

The result of the measurement is as follows.

Table 2.4-26 The Solld Waste Generation Amount and Rate per Shop,
Employee, Unit Floor Size and Unit Length

Averaged

. iy Nos. Nog, of Generation Generation
Area Code of
- Employee Amount per rer per per
_ Shops. per day Shop Emplovee m? - Km
Shopping ' o ' '
Centre 5C éé 179 71.3 kg 1.55 kg 0,39 kg 25.3 g -
Road _
Side - ; x %* : -
Comme r— RSC 68 283 103.0 kg 1.69 kg 0.41 kg 20.3 g 187.3 ke
cial o

* This value was obtained excluding 7 bins from which the waste was never

collected during the ourvey period,
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2.4.9 Composition of Commercial Waste
The results of this énalysis are as follows:
1) Moisture Content

Table 2.4—27' Moisture Content of Commercial Waste

Sample from: ' Moisture Content
Shopping Center _ 41,9%
Road Side Commercial 36.8%

2). Physical Composition of Commercial Waste

Table 2.4-28 Physical Composition of Commercial Waste
(dry base, percent in weight)

. Shopping Road Side

Ttems Sample Center Gonmercial
Plastic 10.2 15.8
Paper 27.1 22.8
'Textile ' . ' ' 3.4 1.2
Wood/Bamboo/Leaf 5.1 9.9
Garbage 28.0 7.0
Other Over 5 mm 12.7. . 8.8
Under 5:mm ' 3.4 24 .6
Sub Total 89.9 90.1
Metal ' 3.4 5.3
Glass ' 6.7 2.9

Stone - -

Sub Total - 10.1 9.9
Total o 100.0 100.0
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3) Density of Commercial Waste
The density of commercial waste is as follows:

3
Table 2.4-29 Density of Commercial Waste (kg/m’)

Area Density
Shepping Center 281.3
Road Side Commercial 314.6

2.4.10 Payload Survey of Collection Vehicles
1) Survey method

— Each type of vehicle belonging to Suku Dinas Kebersihan in Jakarta

Timur was selected,

- Loaded waste was weighed by truck scale which was located at a
distance of 10 km from Dinas Kebersihan office and was controlled by
the Traffic Department of DKI Jakarta,

— The survey was done for three days.,

~ Each collection vehicle loaded waste was weighed after the first -

trip.
—- Survey period:
1st September, Monday

2nd September, Tuesday
3rd September, Wednesday

52-46



»

Result

Record of payload are shown in the following table.

Table 2.4-30 Payload

Typé of Vehicle - GCapacity = Empty Pay Load Ave. Dens.
vehicle No, m3(Actual) ton lst 2nd 3rd ton t/m3
L . ton ton ton
Big Cargo 10T 10 (8) 4,57  3.16 3.01 2.08 2.75 0.34
Small CGargo - - 2.05 - - -
Big Tipper 0437 10 (12) ©  5.68  5.38 5.89 5.83 5.73 0.44
Small Tipper 43T 6 (7.2) 3.08 3,19 3.45 2.93 3.19 0.44
Big Compactor 18T 10 7.6 6.2 5.85 6.11 6.05 0.61
Small Compactor 3T 4 3.7 3.18 3,01 2.93 3.04 0.76
Big Arm Roll 19T 10 (8) 5.97  2.45 3.19 2.81 2.82 0.35
Small Arm Roll 69T 6 (4.8) 3.16 1.74 1.63 1.23 1.53 0.32
4y Comments

First, it must be taken into consideration that generally the pay
load on the lst trip is usually higher than that of the 2nd trip.

It is estimated that the payload on the 2nd trip is 20% less than
that of the first trip.

The payioad of big carge was smaller than expected, It was likely
that waste was not'packed tightly when loading. This type of vehicle
does not have a dump function, so it takes longer to unload at the
final disposal site. Therefore, workers preferred to lcad waste
without compacting., On the other hand, the density of waste was
quite reasonable, because this record can be compared to the density

at discharge point.

In the case of tipper trucks, waste was piled higher than the

‘capacity and also packed. Consequently, the solid waste in tipper

trucks was heavier than that in open cargo trucks. And also density

of waste was highér. It was estimated that the compaction ratio was

about 1.4.
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In the case of compactor vehicles, it was clear that_actual'ldad was
too heavy in comparison with standard payload, Bach compaction ratio
of hig compactor vehicles to small ones was 1.8 to 2.2, The
difference in these ratios comes from the difference between

compaction instruments attached.

In the case of arm roll vehicles, it was observed that the actual
capacity of waste loaded was smallef than the'capacity of communal
containers whlch were bedded on chassis. The waste inside  the
containers was not packed. Consequently, the record of_density Wwas

compared to the one at discharge.

2.4.11 Number of Visiting Collection Vehicles

The number of collection vehicles of the cleansing departmeént was counted

at

the final disposal sites of Cakung-Cilincing, Srengseng and 'Kapuk

Kamal., Survey time was from 8:00 to 17:00 weekdays.

The results are shown in Tables 2.4-31 to -34.

Kev for Tables 2.4-31 to -34

BK : Small Open Truck
BB : Large Open Truck

TK : BSmall Tipper

TB : Large Tipper

KK : Small Compactor

KB : Large Compactor

KBZ: Extra-large Compactor

AK : Small Detachable Container Truck
AB : Large Detachable Container Truck
MK : Others (Small)

MB : Others (Large)
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2.4,

12 Interview to Scavengers

In order to understand the existing status on recovering reusable
materials in DKI Jakarta, Interview survey was carried out on 22 Sept.

1986 at the seven depots and three disposal sites and the result was

arranged as follows,

1. Depeot
2.4-35 Results of Interview on Scavengers at Depots in 1986
. Name of Depot Gender Age _ Material Ke/day ;;;;z ;;;323
1. Pelita Tomang Raya Nobody
2. Pelita Tomang Raya Nobody
3. Sawah Besar M 24 .Paper 100 15 40006
JPlastic (all) 50 60
.Tin 80 . 20
Wire 1 50
.Paper {cardboard) 25 80
_ _ Fragment 2 15
4, Sawer Besar M 61 Paper 70 25 3000
.Plastic (all) 25 40
.Fin 50 20
5. Pintu Air IIX M 46 .Paper 40 35 1500
.Plastic (all) 5 75
"L Tin 40 20
6. Pintu Air II . M 50 .Paper 25 35 600
,Plastic (all) 5 75
.Tin 5-10 20
.Paper (cardboard) 3 70
7. Matraman M 48 LAll things mixed - - }OOO
8. Matraman M 55 A1l things mixed - - 1000
9. Jeémbatan Tinggil Nobody
10, Jembatan Tinggi Nobody
~ continued
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. " Price Income
Name of Depot Gender Age Material Kg/day Rp/Kg Rp/day
11, Pambaru Raya M 50  .Paper 2 50 840
,Plastic {vessel) 1 100
.Plastic (bag) 3 75
JFragment 1 10
LAluminum 1 350
12, Pambaru Rava M 54 .Paper 0 25 700
' .Plastic (vessel) 1.5 140 '
.Plastic (bag) 0.6 75
.Metal 4 40
.Paper (cardboard) 1 80
.Fragment 0.8 10
.Bottle 4 5B
13. Karat Tengsin M 36 .Paper 5 150 7
14. Karat Tengsin M 33 .Paper (cardboard) 1 70 200
.Plastic (vessel) 0.5 50

Depot

Approx, Number of

Amount of Waste
Dealt in a day

Scavenger {Capacity of Depot)
I. Pelita Tomang Raya Nobody -
2. BSawah Besar 15 260 m3
3. Pintu Air 11 40 60 m>
4. Matraman 3 100 m3
5. Jembatan Tinggi Nobody —
6., Pambaru Raya 15 180 m3
7. Karet Tengsin 6 ?
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5, Tinal Disposal Sites

Table 2.4-36 Results of Interview at Final Disposal Sites

of Final
gizgosil Site No. Gender Age Material Keg/day :;%?Eg ;E??Ezy
Cakung Cilincing 1 F 20 .Paper (cardboard) 6 80 800
Plastic (sheet) 5 75
2 M 21 Waod 25 80 2000
3 F 23 .Plastic (all) 3 200 2000
Metal (all) 10 25
-.Glass 5 20 _
4 M 41 Feather/Plume 200 15 2500
5 M 50 .Paper 15-20 40 4000
,Tin 30 50
6 M 42 .Vood 1.5 m3 - 3000
-7 M 35 .Chicken Feather 300 15 40060
8 F 35 .Paper 5 30 1500
.Plastic (sheet) 1 75
.Plastic (bag) 1 200
.Toy wreckage 2 80
Tin 10 15
Fragment 5 15
.Bottle 208 5B
9 M. 30 . Paper 25 35 1500
.Plastic (vessel) 10 100 I
,Plastic (bag) 7 200 5000
.Soap case 0.5 75
.Tin 25 35
Mire 10 40
JFragment 15 20
.Bottle 10B 15/B
.Paper (cardhord) 5 60
10 F 26 .Paper 20 35 2000
,Plastic {all) 7 80
.Toy wreckage 2 100
.Tin 20 20
.Metal 0.5 40
JFragment 2 20
.Bottle 15B 5/B
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Price Income
g?ggozglFé?gi No. Gender Age Mater}al Keg/day Rp./Kg Rp./day
Kapuk Kamal 1 M 46  .Paper 100 20 2000
24-09-86 Plastic (all) 2 150 I
.Tin 10 20 - 2500
.Fragment 10 20
.Bottle - 100/day '
.2 M 28 .Paper 100 25 2500
.Plastic (vessel) 5 100 I
.Plastic (bag) 5 150 5000
LTin 50 25
.Shoes 10 150
.Sandal 2 300
Fragment 30 25
: .Bottle 10B 25/8B
3 M 15  .Paper ? 7 1300
.Plastic (bag) ? ?
.Tin ? ?
4 F 35  .Paper 10 20 1000
.Plastic (all) 5 150
.Tin 5 25
.Sandal 0.5 1590
.Fragment 2 15
5 M 22 .Plastic (vessel) 15 125 5500
.Plastic (bag) 10 2007
.Tin 60 25
.Fragment 20 20
.Shoes 3 150
.Sandal 1 350
.Bottle 20B 25/B
6 F 40 .Paper 2 20 1500
.Plastic (vessel) 3 200
.Tin 5 25
.Plastic Bottle 5 50
.Plastic Fragment 10 15 o
7 M 17 .Plastic (vessel) 5 150 3000
.Plastic (bag) 5 150
.Tin 25 20
.Plastic Bottle 5 175
.Plastic Fragment 10 20
8 M 20 .Plastic (vessel) 5 20 _ 2000
.Tin 30 20
.Plastic Bottle 5 20
: .Plastic Fragment 20 20 :
9 M 20 .Paper 20 15 2500
Plastic (vessel) 3 100
.Tin 10 25;
.Plastic Bottle 5 50
.Plastic Fragment 5 15
- continued
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Name of Final

. Price Income

Disposal Site No. Gender Age Material Kg/day Rp./Kg Rp./day

10 . F 30 .Paper i0 20 1000
.Tin 5 25
Hire 2 25
.Plastic Bottle 2 50
.Plastic Fragment 2 15

Srengseng 1 M 15 .Paper 10 100 3000
18-09-86 .Plastic (all) 15 100
.Tin 7 20
Mire 5 50
.Metal (plate) 10 25
.Plastic Bottle 5 100
.Plastic Fragment 10 30

2 M 27 Plastic (vessel) 6 100 3000
.Plastic (sheet) 7 100
-Tin 20 20
.Metal (plate) 5 5
.Plastic Bottle 5 100
.Plastic Fragment 5 20

3 M 10  .Plastic (vessel) 15 100 3000
Plastic (bag) 7 80
.Tin 30 20
.Metal (stick) 50 75
Wire 10 15
.Plastic Bottle 10 95
: .Plastic Fragment 5 20

4 M 16 .Paper 1 20 1500
.Plastic (bag) 40 20
.Plastic Bottle 5 100
.Plastic Fragment 8 20

5 F 30 . Paper 10 25 1500
.Plastic (vessel) 5 100
.Plastic (bag) 2 200
.Tin 10 25
Wire 2 25
.Plastic Bottle 30 100
: .Plastic Fragment 20 15

6 M 16  .Plastic (all) 7 100 2000
Metal (all) 25 20
.Fragment 10 20

7 M 18 .Plastic (sheet) 2 75 2000
.Plastic (bag) 2 75
Tin 30 10

8 F 20 .Paper 5 15 1000
.Plastic (all) 3 50
Metal (all) 4 10
.Fragment 2 10
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Name of Final Price - Income

Disposal Site No. Gender Age Material Kg/day Rp./Ké  Rp./day
9 F 55 Plastic (all) 2 150 750

Tin 3 15

Fragment 2 15
10 F 45 .Paper - 4 15 450

.Plastic (all) 1 50

.Tin 5 15

.Fragment 2 15

Average Amount/Income of/from Recovered Materials per a Scavenger

Name of L.P.A. ~Cakung Gilincing . ~Kapuk Kamal —Srengseng
Amount/Income Amount Income Amount Income Amount Income
1 10 800 120 2200 60 3000
2 25 2000 200 3500 50 3000
3 20 2000 ? 1300 120 3000
4 200 2500 25 1000 - 50 1500
5 45 4000 110 5500 60 1500
6 225 3000 25 1500 40 2000
7 300 4000 50 3000 30 2000
8 30 1500 55 2000 15 1000
9 95 3500 40 . 2500 10 750
10 60 2000 20 1000 15 450
101 2530 72 2350 45 1820

Net Profit/Kg

(average Rp. 33/Kg) 25 33 | 40
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2,4.13 Interview to Major Bullding

2.4.13.1 Ihterview to Major Building

Interview to 16 major buildings was carried out about solid waste
generation and management. The result is shown in Table 2.4--37.

2.4,13.2 Summary of Interview to Jakarta Hilton International Hotel
Date :+ Sept., 25, 1986

BUILDING. FACYLITIES

1. This is one of the largest hotel buildings in the city of Jakarta, 14
story building having 664 rooms and about 400 employees,
Every day there are averageiy 2000 visitors coming there using hotel
'facilities, suéh as restaurants, shops, etc., including about 400

paying guests.

SOLID WASTE MANAGEMENT

2, Every day, this hotel discharges waste consisting of:
Dry Yaste : +15 m3 per day {4450 m3 per month) collected by
Dinas Kebersihan 2 x (twice) per day except on Sunday
'l_x '(once) ‘only, for which the collection service is
paid Rp. 1,625 per m3 to Dinas Kebersihan's personnel,
For collection/transportation, Dinas Kebersihan uses

Flat-Truck (large).
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purpose of fertilizer, etc.) and collected directly by

the buyers.
The selling price being obtained by the hotel from the

wet waste buyer is around Rp. 400,000 - Rp. 500,000 per

month,

This hotel has a concrete-bin for discharging parbage at the capacity

3.
3 3
of 32 m” on the area of 16 m”.
CONCLUSION
4. a. For hotel cleaning, waste collection is handled by two gervices
- dry waste by Dinas Kebersihan which needs expendlture around
Rp. 600,000/month
— wet waste by private buyers which make income around
Rp. 400,000 - Rp. 500,000/month
b. For better services, this hotel submitted proposal  to the

interviewer as below:

- collection facilities should be increased
— there should be extra collection schedule for coping with extra
generated waste

— compactor truck shall be made available for hotel.
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2.4.13.2

1)

2)

Summary of Interview to Soekarno-Hatta Alrport
Outline
a) Open 5 July, 1985
b) Size - Run way/Apron- 1,800 ha {Planned 2,800 ha)
2
- Floor area of the buildings 125,000 m
¢) Number of Employee and Passengers
- Number of employee 10,000
-~ Number of passengers $,000,000/year (capacity)
6,000,000/year (actual)
[16,500/day (actual)l]
d) Number of Landing Planes (Domestic + Ihternational)
300 planes/day {actual)
Solid Waste Management

a)

Organization
Perum Angkasa Pura
(Control)
I‘_' 3
_ [
P.T. AVIA JAYA INDAH P.T. MANUL MUSTIKA
(Handling waste from (Handling waste from
offices, aircraft offices, run-way and
and buildings) apron)
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b) Amount of Waste

Table 2.4-38 Amount of Waste from the Airport

TOTAL

—_ AVTA MANUL
from
from e from other .
aircraft te%mlﬁal buildings RUNWAY (turf)
building
160:n§ +60 s Under 1 m Not measured
(+50%) {+50%) {Under 1%) (mostly turf)

+120 m3/day

c) Treatment

Aircraft

{Plastic bag)

Terminal Building

(Plastic bin 100 1)

i
transfer

point

Solid Waste Management

.4) Personnel
- AVIA .........{... 650 < 6%2 Gleaning
~ MANUL MUSTIKA ..... 130

‘5) QCost
- AVIA ......

6)Collection vehicle, Frequency

CAVIA ..v... 10w

truck: 2 numbers

6 times/day (24 hours operation)

~ DINAS .....

Open dumping site
inside the site of
the incinerator in
the airport

Incineration

*k'ao-so m3/day

v

by Dinas
Kebersihan

Collection

70-80 m3/day

Rp. 50,000/day (not including personnel expenses)

Compactor 055B 2 times/day (everyday except Sunday)

3 times/day (in case of large amount of

S52-63
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7)

Incinerator {(owned hy AVIA)

- Site 6.5 ha
- Capacity 40 - 50 m3/day
(3'm3/h x 2, 7 hours/day - minimum operation)

- Personnel 6 persons

2.4,14 {Quality of Waste in Wet Season

1)

General

For the purpose of clarifying the difference in composition between
waste in the dry season and in the wet season, sampling and analysis
in the wet season was done on houseﬁold waste from the shopping
cénter élong Soeprapto Street, same survey area as in the dry season

according to the following schedule:
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Table 2,4-39

Sampling Schedule

Nos of

Time

Date Con;ents Samples Place
2/2 Mén Preparation
3 Tue ditto
4 Wed  Sampling 2 C.P.Timur R 7RT 09n/08
5 Thu ditto 2 C.P.Timur R 7RT 09s/11
6 Fri -
7 Sat -
8 Sun -
9 Mon  Sampling 2 . C.P.Barat R 3 RT 02/04
10 Tue  ditto 2 G.P.Barat R 3 RT 01/10
11 Wed ditto 2 C.P.Barat R 1 RT 05/06
12 Thu'  ditto 2 C.P.Barat R 1 RT 03/04
13 Fri - 2 C.P.Barat R 1 RT 03/04
-14'Sat -
15 Shn -
16:Mon '.Sampling 1 Shopping center
(Super Market)
17 Tﬁe ditfo 1 Shopping center
' _ {Complex)
18 Wed  Aux.day '
19 Thu Aﬁx}day

9:30-12:00
9:30-12:00

9130-12:00
9:30-12:00
9:30-12:00
9:30-12:00
9:30-12:00

9:30-11:00

9:30-11:00

Location of survey area is shown in the following map.
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Method

The sampling process, collection and analysis, was followed to the
same procedures appllied in the survey of 1986,

— Take out all waste from a handcart

~ Mix and cut the waste into small pieces

~ Classify by material

— Weight of each material in wet base

- Drying

~ Weight of each material in dry base

—~ Analysis of each materials and caleulation

Results

The results of the analysis are shown in the following table:
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1.

Moisture Content

Table 2.4-40 Moisture Content (wet season)

Net Weight

]

52-68

Sample et Weight . Weight of Moisture
from before Drying aftgiizslng Moisture Content

HIGH

Inceome Area

(C.P.T. RW 07)
RT 09 N 4.4 ke/42.4 1 5.4 g 62.5%
RT 08 15.2 6 9.2 60.5
RT 09 8 15.8 6.15 9,65 61.1
RT 11 17.3 7.2 10.1 58.4
Ave. 15.7 6.2 9.5 60.5

MEDTUM

Income Area

(C.P.B RW 03)
RT 02 16.8 5.7 11.1 66.1
RT 04 18.1 5.8 12.3 68
RT 01 14.8 7.3 7.5 50.7
RT 10 14.3 8.35 5.95 41.6
Ave, 16 . 6.8 9.2 57.5

LOW

Income Area

(C.P.B RW 01}
RT 05 15.65 7 8.65 55.3
RT 06 18.6 5.9 12.7 68.3
RT 03 17.3 6.5 10.8 62.4
RT 04 17.9 6.15 11.75 65.6
Ave, _17.4 6.4 11 63.2

COMMERCIAL

Super Market 13.25 7.1 6.15 46.4

Super Complex 12.1 4.5 7.6 62.8
Ave, 1z2.7 5.8 6.9 54.3




2. Physical Composition (dry base)

Table 2.4-41-1 Results of Physical CGomposition (wet smeason)

mit: ratio in weight %

" Sample High Income (RW 07) _Medium_Income (RW 01y
from RT RT RT RT RT RYT RT RT
Ltems 09n 08 09sg 11 Ave, 02 04 01 10 Lhve.
Plastic 8.3 8.3 5,2 2.9 6.2 14.3  11.9 8.4 8.6 10.8
Paper 16.5 9.2 13,8 10,1 12.4  25.0 31.2 1s.8 13.3 21.¢
Textile 5.0 4,2 1.7 3.6 3.6 5.4 3,7 22.4 16.4 12.C
Wood/Leaf/ .6 5 40,0 21.6 26.8 32.3  11.6 12.8 7.0 0.8 - 8.
Bamboo .
Garbage 8.3 7.5  15.5 15.2 11.6 12,5 13,8 11.2 10.9 12.1
Others
over 5 mm 8.3  13.3 12.1 9.4 10.8 11.6 8.3 11.2 31.3 15.6
under 5 mm 9.1 6.7 15.5 13,0 11.1 3.6 3.7 9.8 5.5 5.7
Sub total 96.2 89.2 85.4 81.0 88.0 84.0 85.4 86.8 86.8  B85.C
Metal 1.3 1.7 5,7 2.9 2.9 7.1 5.5 2.1 7.8 5.6
Glass 2.1 4.2 6.0 5.8 . 6.3 7.3 1.4 0.0 3.8
Stone 0.4 5.0 3.5 10.2 4.8 2.7 1.8 9.8 5.5 5.0
Sub total 3.8 10.9 14.7 18.9 12,1 16.1 14.6 13.3 13.3 14.3

Total jo0.0 100.¢ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 1006.0
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Table 2.4-41-2 Results of Physical Composition {(wet seascn)

unit:_ rétio in weight %

Sample Low Income {RW Q1) - ' Cdmmercial : j
from RT RT RT RT _ Super ° Shopping
ITtems 03 04 05 06 Ave, Market Complex Ave,
Plastic 8.5 6.6 11.9 13.5 10.1 8.6 10.0 9.3
Paper 14.6 9.8 25.4 21.6 17.8 15.7 22.1 18.9
Textile 1.5 3.3 0.8 3.6 2.3 0.7 - 10.0 5.4
Wood/Leaf/ 9.2 29.5 7.5 14.4 15.2  33.6 7.7 20.7
Bamboo .
Garbage 14.6 9.8 15.7 13.5 13.4 2.9. 31.6 17.0
Others
over 5 mm 18.5  13.1  12.7  15.3  14.9 17.1 11,1 14.1
under 5 mm  13.9  16.4 6.0 2.7 9.8 5.7 4.4 5.1
Sub total 80.8 88.5 80.0 84.6  83.5 84,3 - 96.3 - 90.3
Metal 2.3 1.6 3.0 3.6 2.6 0.7 0.4 0.55
Glass 3.9 0.0 9.7 3.6 4,3 1.4 1.1 1.25
Stone 13.1 9.8 7.5 §.1 9.8 13,6 2.2 7.9
Sub total 19.3  10.8 20.2 15,3 32.8 15.7 3.7 9.7

Total 100.0 100.0 100.0 100.0 100.0 100.0 i00.0 100.0
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3. Density

Density by samples are shown in the following table.

Table 2,4-42 Density of the Sampled Waste (Kg/m3)
( ): dry season

!

High income area

Sample RT 09n RT 08 RT 09s -RT 11 Average

Density 339 . 358 372 407 369(336)

l

Medium income area

Sample RT 02 RT 08 RT 01 RT 10 Average

Density - 396 426 348 337 377(334)

Low income area

Sample RT 03 RT 04 RT 05 RT 06 Average

Density 407 421 368 438 409(316)

Commercial area

Sample Sﬁper Market Shopping Complex Average

Density 312 285 299(298)
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2

CA

1

5 Survey on Large Amount Dischargers

Gonsidering the possibility and necessity for the speclal collection of

waste, as well as direct fee collection, major facilities' which are

‘regarded as large amount dischargers in Jakarta Pusat should be

specified. Herewith, some proposed 600 facilities for the above purpose

have been picked out according to the following criteria;

1. Factories, Hospitals, Schools and Mosques > 1,ooo-m2

2. Offices, Shops (Shopping Centers), Hotels » 4 floors
and Restaurants

3. Markets

e

2 floors

4, Others Gambir railway station

I

Senen railway station

!

Senayan Complex

- Monas

Jakartsa Fair

Note: In principle, most waste from factories and hospitals should not

be collected by Dinas Kebersihan in the future.

The number of major facilities are shown in the following table. Their

locaticens (excluding schools) are shown in the next figure.

An interview survey was conducted in 150 facilities and the prompt are

shown in Table 2.4-44,
The number shown in Table 2.4-44 seems overestimated, which was based on
the oral interview., The number of employee (students in school, patients

in hospital) are more reliable,

Table 2.4-45 shows reported number of collection of large amount

dischargers in Jakarta Pusat.
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Table 2,4-45 Report of Collection Amount of Large Amount Dischargers

{Source:

Suku Dinas and Sekesi Kebersihan in Jakarta Pusat)

Number of enterprises

Volume of waste

Reported number (Estimated number)

{m=/month)

——

_ 0 s P M F HO H Total
1. Jakarta 15(0) 2¢(0)  1(0) 0 0 2¢0) 22(0) 22(0)
Pusat 532 360 60 0 0 420 495 1,867
2. Tanah 6(0) 0 3(0) 6¢0) 0O 2(0) 5(0) 22(0)
Abang 140 0 165 1,779 0 70 312 2,466
3. Menteng 19¢0)  10(0)  9¢0) 3(0) 0 2(0) 6(0)  49(0)

229 129 144 486 0 150 146 1,284
ﬁf Senen - - ~ - - - - -
5. Cempaka 400)  1¢0)  1(0) 4(0)  2(0)  140) 0 - 13(0)
Putih 88 30 15 1,860 80 40 0 2,113
6. Sawah 6(3)  0(2)  2(0) 3(0)  8(1)  2(0) 0 . 21(7)
Besar 125 0 285 180 311 110 0 1,011
7. CGambir 1111y 3(1)  3(1) 4(1)  0(2) o 2(1) 23(17)
574 252 260 410 0 0 62 1,558
8. Kemayoran 8(0y 0 3(0) 3(0)  1(0) o 2(0) . 17(0)
240 0 61 690 60 0 16 1,067
Total 69(14) 16(3) 22(1)  23(1) 11(3) 9¢0)  17(2)  167(24)
1,928 771 990 5,405 451 790 1,031 11,366 '
(No data was reported from Senen.)
F Factory 0 Office
Shops HO Hbspital
P Publie PFacilities H Hotel

M

Market
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3. Collection Pilot Study







3.

3.1

3.1.

GCollection Pilot Study

1

gutline of the Collection Pilot Study

Objectives

The collection pilet study was planned and carried out with the following

chjectives,

- To examine the feasibility of the improved collection system

- To supplement the shortcomings of theory
The following are features of the study for each area:
a. Door to door (A type atea)
- Feasibility of scheduled collection
- Usage of plastic containers instead of concrete bins
~ Improvements in service level
— Improvements in collection efficiency, sanitary conditions and
appearance of the city

b, Communal container (Bl type area)

- Feasibility of introduction of communal containers in Kampung aveas

~ Improvements in collection service level, and collection efficiency

¢. Handcart (B2, C type area)

- Improvements in efficiency of collection and sanitary conditions

d. D type Area

Investigation of present conditions

Investigation of consciousness of inhabitants

An extra survey for canal waste was carried out
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3.1.2

Qutline

The following table shows the outline of the pilot study:

The design of the experiment for the handcart and D type area was modified

from that of Interim Report I after discussion with Cipta Karya and Dinas

such as along
canals, railways

Kebersihan.
Table 3.1-1 Outline of Pilot Study
Type of .
Residential Description of Area Service Mode folle?t1on Pilot Study
: ;ocation
Area
A Type Area Where collection Door to Door Entrance of Portable
vehicles can reach premises plastie
each household Concrete bin container of
(High Income Area) about 40
liters
B Type Area Where there is no Jali-jali On the main Introduction
space for transfer— service street in of communal
depots and large (B-1; Hand- the Area containers
communal containers cart is not with capacity
(6-10 m3) used) of 1.2 wd
Handcart At the hand- Introduction
collection cart pool of new type
from each of handcart
household with 0.8 m3
(B-2; Hand- container
cart is
used)
C Type Area VWhere there are Handcart Transfer— Ditto
transfer depots and collection depot
large communal frem each
containers (6-10 m3) household
{(Kampung)
D Type Area Where citizens' Jali-jali Entrance to  Campaign for
participation is ete. the area residents’
not sufficient, participation

and interviews
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3,1.3 Study Area
The present condition of Kecamatan Cempaka Putih is as follows:

-~ Land use (Fig. 3.1-1) _
. Main land use iz residential.
. Commercial facilities and offices such as shops and supermarkets are
distributed along the main streets, J1l. Suprapto, Jend, A, Yani, Jl.
Pramuka, J1. Rawa Sari Selatan, J1. Rawa Selatan Raya.

. Public facilities are distributed along Jl. Percetakan Nepgara.

- Gollection system (Fig. 3.1-2)
. Distribution of the present collection system is rather complicated.
. Generally door-to-door in the high income areas, handcart and
Jali-jali in middle and low income areas.
. 1/5 of the area is not served by Dinas Kebersihan and collection is
by private company of person.
. There is one depct and two 10 m3 centainers for arm roll where

waste is gathered by handcarts.

The study areas were selected in Kecamatan Cempaka Putih with
consideration of collection systems, characteristics of the area and
units of RWs, excluding areas with mixed collection systems and the area

vhich Dinas Kebersihan does not gserve., (Fig. 3.1-3)

33-3



Table 3.1-2 Study Area

Stud A Collection No of _
tudy Area System Household
Door to door Kel. Cempaka Putih Timur Door to door 575
RW 06, 08
Communal Kel. Kampung Rawa RW 05 Jali-jali 508
Container .
Handcart Kel. Rawa Sari RW 01, 02 Handcart 1000
D type Along J1. Kramat Pulo (Jali-jali) -

Gundul :
Kel, Tanah Tinggi
RW 05, 08, 09, 10,
11

3.1.4 Study Period

The experiment was conducted from 14 August 1986 to 6 September 1986.
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3.

1

.5

Preliminary preparations included:

Meeting with Cipta Karya, Dinas Kebersihan and others concerned the
study

Preparation of materials (40 lit, plastic. containers, 1.2 m3 communal,
containers, new-type handcarts)

Permission from DKI Government for the experiment

Instruction and campaign

Design of Pilot Study Plan

Before the start of the experiment, the design for the study was made. and

discussed with Seksi Kebersihan. Personnel and vehicles were arranged,

the collection area, schedules and routes were determined.
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3.2 Door-to-door (A type area)

1,2,1 Situation of the Area

a. -Population t 3,05%
Number of houses : 575
Area : Approx. 45 ha

(east-west 900 m, north-south 500 m)
b. Income level : High income
c. Residential area, detached house with garden in the main

High school 31
Facility'for the

handicapped 1 1
Hall for an oil

company 1
Restaurant : 2

d. Road patterns Grid (See Attachment A3-1)

.

Main road 1 Net width il.5 m
_ _ including ditch 14 m
Secondary roads :  HNet width. 6.5 m

including ditch 7.5 m
Access to each house by truck

Cul-de-sdcs - - : 3
3,2.2 Present Gollection System
a. Door to door system : Collection from concrete bin at each house
Inhabitants discharge waste in their concrete
bins every day.

The workers collect waste using a rake and

basket.
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b. Vehicles : Two 4 m3 compactor truck for RW 6 and RW 8

¢. Frequency ! Twice a week

53~10



N

\u VIEVHYLD NI
ZDZr0¥E INIWIACELNM]

WIISAS IRIWIDYNTYN N.Hm,ﬁ.s qiios - b L
wnodz  ob vagy NOILOITION

NO AQNLS

?23IY UOT3ID3TTIOD

T-2°¢ "914

T . \
g7 e . 7 ! i
P T ‘l..l.ﬁil. I _Hfu | “ m i _ " m_
SSEEs e Lo s b L] S
N N T : . HH.JMIIJJ;atr[l{hHHHHﬂllJif
ENEREREEN] RN _k w_ ; # _ I it
| I A | O O N N g lﬂi_ L=
VT L i _le mE_wirL_M
! TS A 3 D L = \ffiJnH !
! — ool e [
nr. oo i * i _ | H ﬁ I _ T B wl. }u‘q\mn—vmr: q w!LL !
e A I e : nm Amrﬁllq
V,, T T T
”_I ; - ! . A | i
. %S

§3-11




VIFVHVL NI \\
10Eroud INFINEAQNLNI

WILSAS INIWIDVNYIN ILSYM 1108
NG AQNIS

23IN0Y UOTIIVBTICD

Z-T'g '317

ettt

ALA0Y NOIIDETI00

P

|5 peE S
-

RN

83-12



d. Collection schedule : Not regular

e, Staff : Driver, 1, Crew 4
f.Number of trips : 1 or 2

g. Collection time ¢ (See Attachment A7)

Net collection time : 91 min,
0.97 min. per concrete bin (net)
1 trip : 100 minutes
1.10 min, per concrete bin including trip time to next concrete bin

(obgerved on Aug. '86)

3.2.3 Record of the Study

Distribution of Instruction Sheet (See Attachment A5-1) and 40 litre

plastic containers

The instruction shéets, providing information for the experiment to
the inhabitants, were distributed on 11, 12 Aug.1986, and at the same

time 40 litre plastic containers were distributed to each house.
Implementation

The experiment started on 14 Aug.1986 and continued until & Sept.1986.
The plastic containers were used by every house.
This system has been continued by Dinas Kebersihan since the

experiment.

4 m3 compactor trucks were used for this experiment. In spite of
the plan, a specific truck was not assigned.
To clear up the concrete bins where waste had been disposed before

the experiment, cleaning up was done by an extra truck on 14, 1%, 20

Aug.1986.
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The system of putting the container in front of the gate was followed
in the beginning, because the inhabitants were afraid that it would
be stolen. Some concrete bins were still used. To improve this
situation, additional instruction cheets were distributed and an
explanation was given to the inhabitants on 19, 20 Aug. 86. {See
Attachment A5-2)

Later they placed the containers in front of the pate.

Plant waste such as tree branches and leaves was sometimes discharged
in such an amount that it disturbed regular collection schedules. It

was collected separately from concrete bins.

The starting time for collection was not accurate. The driver
sometimes started without information. He sometimes neglected the
collection route and make the second trip and another truck was
prepared for the second trip. He liked to follow his previous method,
The number of the crew was not maintained. Sometimes they only had a

crew of 1 or 2.

Collection time for 1 trip was about 100 mins. or SD-minQ./tqn. Net
collection time, excluding trip time, was 76 mins. compared to

90 mins, using the previous system.

Considering the occasional crew shortages and waiting time for

discharging waste from a house, collection time can be improved latet.

The amount of waste collected is calculated at 4.0 kg ﬁer household

of 0.75 kg ver day per capita,
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3.3 Communal Container (B type area)
3.3.1 Situation of the Area

a. Population i 3,376
Mumber of households 508
Area : 'Approx. 7 ha
(east-west 250 m, south-north 350 m)

b. Low to medium income

¢. Residential area, small houses adjacent to each other shdps along J1.
Selatan Raya ' o

Kindergarten : 1

d. Main roads : Jl. Selatan Raya, east side, width. 9 m

Secondary:roéds Ji. Selétan'l,_z; 3, J1. Raya Selatan, width

.

6 m o
Footpaths : Inside the residéntial-area, wid#h 1.5 m
Vehicles can only use surrounding 5 roads.
Many houses are -accessible only by footpath.
(See Attachment A3-2)
3.3.2 Present Collection System
a, Jali-jali system
b. Frequency : Twice a ﬁeek

¢. Gollection schedule : Regular but somet imes no collection

d., Vehicle : 6 H? open dump trucks
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-e; Collection time : (observed on 9 Aug., 86 in Kel, Kampung Rawa)
{crew: 4)
60 min. (90 min. including collection of
plant waste)
70 min. including trip time to next station
120 min. including collection of accumulated

waste beside the road

3.3.3 ‘Record of the Stﬁdy

a. Distribution of Instruction Sheet and Communal Container (See

Attachment A5-3)

The instruction sheets were delivered to the chief of RW 05 to be
distributed to inhabitants on 12 Aug. 86. '

14 communal containers were distributed to each RT on 13 Aug. 86.
b. Implementation:

The location of the communal container was decided through discussion
with_RW_and Seksi Dinas Kebersihan. Some inhabitants of houses just
behind the container cémplained and some container were shifted and
uadjusted. No sérious objection were made about the container. The

container did not disturb traffic.
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Fig. 3.3-2

Location of Communal Container
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The container were used properly and it did not get dirty around then,
Some containers overflowed after a 3 day interval.

Overflowed waste was put beside the containers in small plastic bags,

Because 16 and 17 Aug. 86 were holidays, on 18 Aug. most contéiners
filled up and some overflowed. To cope with this, 2 containers were

added and the situation was improved.

1 driver and 1 crew was enough to operate the lifting and dumping of
the container.
In the original plan, half j.e 7 of the containers were to be

collected a day, but the truck conducted collection until filled up,

The average cdllectign time for the first trip was 65 min. (or
50 mins./ton). (See Attachment A7) '
It took time for collection when the driver tried to load waste to

the limit of the truck.
Amount of waste collection is calculated as follows:

2.9 kg per day per household
0.44 kg per day per capita
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3.4 Handcart (B2, C type area)
3.4.1 Situation of the Area

a. Population : 4,526
Number of household : 1,000
Area : Approx. 15 ha
(east-west 300 m, north-south 500 m)

b. Medium income

c. Residential area, small houses adjacent to each other shops along .
J1. Percetakan Negara '

Small shops in the east of RW 2

d. Each RW is surrounded by'roadé with access to vehicles. (See
Attachment A3-3)

Inside the RW only footpaths serve for access.

Protocol streets ¢ J1. Pramuka

Main roads : J1. Percetakan Negara (width 12 m)

Secondary roads : J1. Perc Negara 1, 2, Jl. Ravamangun (width
6 m)

3.4.2 Present Collection System

a. Handcart-pooling

Handcart

Handcart worker Transfer to truck Transfer point
RW 1 : 4 4 Daily ' Road side
RW 2 : 6 3 3 times a week Closed railroad

crossing

b. Collection schedule and frequency of handcart : Irregular

¢. Transfer time : 18 min, per handcart (2 workers)

15 min. per m3
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1.4.3 Record of the Study

a. Distribution of Instruction Sheet (See Attachment AS5-4) and New-type
Handcart

The instruction sheets were delivered to the chiefs of RW 01 and 02 to

be distributed to inhabitants and handcart workers.

14 movable container which have a container suitable for loading

.equipmeut for a 10 m3 compdttor truck were delivered to the site on
13 Aug. 86.

At first, the crew did not get used to the operation, and it took

time. UHowever, scon they came to handle them efficiently.
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Operation of the new type handcart inside Kampung areas was very
difficult because it 1s larger and heavier and the wheels are Sﬁall
and the small paths are rough.

Due to the short period available fof preparation, we only used
materials which were available at the time. The abave shortcoming of

the handeart could be improved upon technically.

Actually, the old handcarts are still used and waste is transferred
to the new type handcarts.

The new-type handcarts are used as stationary containers,

The new system did not change the collection from each housés;
However accumulated waste in the road side was cleared and the new

handcarts were pooled neatly,

It is hard for Dinas Kebersihan to control the handcart workers of
the RW.

The handcart collection for each house is quite irregular,

Usually 12 - 13 handcarts were transferred a day in 45 mins, of the
average collection time was 51 mins. The transfér efficiency was

15 min./ton.

On Monday, more than 14 handcarts were transferred. During transfer,

emptied handcarts were filled again from old handcarts,

About 80% of the large compactor truck was filled with waste from 16 -
17 handcarts or 60% was filled from 12 - 13 handcarts.

The average number of handcarts collected was 13.2 and average

collection time per handecart was 3.8 min.
Amount of waste collected calculated as follows (See Attachment :8):

2.7 kg per day per household
0.6 kg per day per capita
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3.5 D Type Area
3.5.1 Situation of the Area

The study area is on the west side of the canal. A road runs along the
canal on the west side.

There are small temporary shops between the canal and the road in 2/3 of
the study area. The road touches the canal directly in the other 1/3,
On the east side, there is no side road and houses are located directly
ont the canal side, _

The canal is dirty and a lot of waste is scattered there, espeqially
around the temporary market which is in a bad condition and waste is

disposed beside the bhridge.

3.5.2 Presént Collection System

The collection system is Jali-jali. The inhabitants discharge waste
directly into a truck.

Also there are places beside the canal vhere waste is.gathéréd.

The truck collects waste there.

Collection is made every day.

3.5.3 Campaign

A campaign to clean the area was carried out on 15 and 18 Aug. 1986 by
campaign car distributing pamphlets to the inhabitants (See Attachment
AS-5).

3.5.4 Interview

Interviews were conducted with inhabitants and temporary shop keepers
aleong the canal on 3, 4 Sept. 1986, '

The results are shown in Section 3.7.
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3.6

Campaign

1)

2)

3)

Instructions and Campaign

Residents and owners/caretakers of shops and offices in the Pilot
Study areas had to be instructed to properly handled their refuse to
meet the collection schedule. The instructions given to them by the
Study team were in a clear and easy-to-understand format. The
contents of the instructions differ from one collection area to

another according to the specifications of the collection methods.

Campaigning for the Pilot Study is also important to get the

_attention of the people living in the areas. Both instructions and

campaigning were provided for the Pilot Study. The following are a
1ist of methods used for the instructions and campaign. The choice of

the methods adopted for the Pilot Study were made through discussions

.with the Study team.

- Leaflets given to each household or shop/office in the collection
area (Attachments A5-1 to -5)

— Posters piaced.on building walls and collection stations in the
study area (Attachment A6)

- Campaign messages given to the people in the study area by campaign

cars

Pamphlets

In addition to campaigning for the Pilot Study, pamphlets giving
information on the current solid waste management system, its
.problems and this JICA study were distributed.

Video Programs

The Pilot Study was recorded in video for later use in geminars and

lectures hy Dinas Kebersihan.
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4)

5)

Staff

JICA Team One JICA member

-

Dinas Kebersihan

as

Personnel from the Information and

Community'Participation Department {Sub

Pinas Penyuluhan dan Peran Serta

Masyarakat)

Others : Illustrator énd'Printshop

Printing of Materials

Printed materials were prepared and finished by the cohtracted

illustrator and printshep. The following table gives the features of

the printed materials.

Materials Illustration  FPhoto Color

Size Pages Quantity
Instruction
leaflet
P.S, :
A area Y N 2 B4 1 1,800
B area Y N 2 B4 1 3,000
C area Y i 1 B4 ‘1 3,000
D area Y N 2 B4 1 3,000
Posters Y N full A2 1 1,000
Pamphlets Y Y full B5 16 4,000
Notes: Y =

Tllustration or photo used;

N Illustration or photo not used

it
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3.7 Interview

3.7.1

Implementation

Interviews were conducted before and after the experiment using an

interview sheet,

The details of the results are attached in the Appendix.

Pre—experiment Interview

Date Study Area No. Of. Area
Interviews

11, 12 Aug. Door—-to—door 920 Cempaka Putih Timur

. RW 6, 8

i3 Aug. Communal Container 96 Kampung Rawa RW 5

15 Aug. Handcart 100 Rawa Sari RW 1, 2

Post—experiment interview

27 Aug. Handcart 96 Rawa Sari RW 1, 2

28 Aug. Door-to-door 90 Cempaka Putih Timur
RW 6, 8

29 - Aug. Communal Container 100 Kampung Rawa RW 5

Interviews were selected randomly from houses in the whole area.

Half of

them were wives and the others were family members, house keepers, etc.

The places of interview were mostly residences and a few small offices and

shops,

In communal container and handcart areas, most inhabitants had lived

 there for a 1ong time, and half of them had lived there since birth.

In door-to-door areas, 1/5 of them answered that they have lived there

since their birth.
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3.7.2 Door-to-door

The condition before the experiment was as follows:

1

|

!

Plastic containers had been used in many houses.

Gollection was quite irregular.

60% were not satisfied with the collection service and hoped for a
better service,

36% could pay more than Rp. 5.000, per month.

Comments on the new system were as follows:

82% thought the service had been improved and 96% accepted this

system, but some preferred the previous concrete bin.

The service level was acceptable to most inhabitants and many
thought it had improved.

Some inhabitants gave negative responses about the system.

Apart from these interviews, one RT expressed disagreement with the

new system and wanted the previous concrete hin system, due to the

following reasons:

. The frequency of collection was not enough, .

. Waste smelled very bad after being kept in the plaétic container
for a few days. _
The container needed to be washed.

. The container was weak and that would cause additional
expenditure.

. The only disadvantage of the old system ig that it does not look

nice,

The inhabitants do not like to keep waste inside their houses for
long. Because concrete bins are located in the corner opposite the
pate and exposed to opén air, they do not like waste in concrete

hins.
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~ Generally, a new system ig not immediately accepted in the
beginning but gradually people get used to it., The new plastic
container system requires cooperation and extra effort, from
inhabitants, However, on the condition that a regular collection
service is provided, it is sure to be accepted to inhabitants and
collection efficiency, the appearance of the environment and

sanitary conditions will be improved.

3.7.3 Communal Container
a. The conditions before the experiment were as follows:
- Plastic ceontainers and plastic bags were used to keep and discharge
wéste in about half the houses,
—~ 273 were not satisfied with the previous collection service mostly
because of irregular collection,
- Rp. 500 - Rp. 1000 could be paid for the service.

b. Comments on the new system were as follows:

_ Almost all thought this system convenient and acceptable.

3.7.4 Movable Container
a. The condition before the experiment were as follows:
~ Half were satisfied with the present collection service and the
other half were not hecause of the irregularity and insufficient

frequency of collection.

- Most could pay about Rp. 1.000, — per month for collection.
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b. Comments on the new system were as follows:

- 80% thought usage of the new handcart was good and 85% thought the
service level was acceptable, '
However 50% did not like to pay more expensive charge for the ney

handcart.

3.7.5 D Type Area

Interviewees were not squatters but temporary shop keepers and
inhabitants beside the canal.

Most of them felt that the conditions beside the canal were dirty or not
sanitary. _

About 80% of the interviewees answered that they never threw waste into
the canal. This number is not thought to be 100% reliable; -

Although 40% of the interviewees answered that collection is made every
day, most wanted better collection service.

Considering the present conditions of the area and the answers of
inhabitants, their consciousness about cleanliness along the cénal is

thought to be high, while their efforts to achieve it are low.
3.7.6Level of Satisfaction with the Collection Services

Before the experiment, in door-to-door and handcart areas, the number of

inhabitants expressing both satisfaction and dissatisfaction with the

present collection service were about half-and-half, with the dissatisfied

rather more than the satisfied.
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Fig. 3.7-1 Opinion to Present Collection Service

After the experiment, most interviewees considered the service level

during the Pilot Study to be acceptable.
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Fig. 3.7-2 Opinion to New Collection Service
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3.7.7 Collection Charge

In door-to-door areas, most inhabitants pay Rp. 3,000 (™~ 4,000) and 5,000
(~ 10,000). (per month)

In handcart areas, more than half the interviewees pay Rp. 1,000 ~2,000)
and the maximum affordable charge is almost the same. In Jali-jali
areas, more than half the interviewees pay Rp. 500 (~1,000) and the

maximum affordable charge is almost the same.

NUMBER OF HOUSES
B 5 18 15 20 25 39 35 48 4558 55 68 65 7875 80 85 9B 951682

[ T 1 1 3 T T T T T T ¥ ¥ T 1 T ¥ 1

1.@Rp) B 0.7.0
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JaLl

2. (58 Rp) idimssdvres

4, 12000 Rp
5. (3008 R
5. {40814 R:%m

AL T L B L L

T, {000 Ry

2
g. (1860d- 1
F:{”! i |

Fig. 3.7-3 Present GCollection GCharge
MNUMBER OF HOUSES
5 18 152325 20 35 40 455A 55 6D 85 70 75 80 85 9B 95108

E—f"'jg D.T.D

L;'{"“'T"“F‘“‘T"‘“T“"T”"‘T""l" ¥ L T T TR T I
. ) |
1.8 Bpd =
2. {222 Rpil&Es

Fig. 3.7-4 Maximum Willing-to-pay Charge
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3.8 FEvaluation
1,8.1 Evaluation
1) Results

The collection pllot study has been evaluated according to the

following eriteria:

— Improvement in efficiency

— Improvement in service

— Improvement in discharge method
— Appropriateness of eéuipment

— Stability of operation

- Gost

- Inhabitants cooperation and evaluatioen

These items were judged by the analysis of the operational records,
records of the interviews to inhabitants, inspection of crew's
behaviour and situational observations. The results are shown in

Table 3.8-1.
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2)

Table 3.8-1 Evaluation of the Collection Pilot Study

Door to New GCommunal Movable

Door Container Container
Efficiency i + T+t
Service level + o+t +k
Discharge method ++ +
Appropriateness of +++ + ++4 (transfer)
equipment
Stability of operation - + 4
(Collection operation)
Cost ' + - | 4+
Inhabitants cooperation ++ +4++ +
Inhabitante evaluation L+ +4++ ++
— 3 Bad + : Fair ++ : Good +++ ¢ Very good

Conclusions

As a result of the above evaluation, the introduction of the following
collection systems, which were applied in the Pilot Study, are

examined.
- Door to door (A type area)

To achieve higher efficiency and to keep two round trips by
collection vehicles, a new door to door system should be extended

to all A type areas on the following conditions:

. When new discharge methods are applied, inhabitants will
inevitably criticize them by saying they cannot discharge waste
anytime, -

To overcome that, it is necessary to persﬁade them by giving
sufficient information concerning the need for improvement and

discussing it.
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. An operation control system must be established to maintain a

regular, stable and reliable service.
- New communal container (Bl type area)

The introduction of a communal container system inside Kampung
areas should be studied further since at present communal contalner
system like the one in the pilot study is expensive, although the
service level was much improved,

Therefore, the jalinali system should be maintained in this type
of area on the condition that a small compactor vehicle is utilized

which 1s more efficient than a small tipper truck.
~ Handcart (B2, C type area)

The new handcart system should be changed into a ecommunal container
systems, because.it is difficult for one worker to handle it, On
the other hand, it is quite useful to distribute small communal
containers on the main streets around Kampung areas, and that
practice should be extended., The management of handcart collection
should be left to RW. If Suku Dinas Kebersihan employs handcart
collectors directly, one contreller would be needed for controlliung

every two collectors,

- D type area
It éppearéd that canal waste was not caused only by sguatters,
Inhabitants living around canals throw waste inte canals as a
habit. Possible solutions to this problem are as follows:

. Inspection roads should bhe constructed on both sides of the canal.

. Good relatidnships between collection service personnel and

inﬁabitants should he established.

. Sufficlent information on how to manage the waste should be given

to inhabitants in a format which they are able to understand,
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3.

8

.2

3)

1)

Recommendations

The most important issue concerning a waste collection system is not
only that of collection techniques., If it were, the"solutioﬁ to
problems would be much easier. In general, whatever systems may
exist, if operational support is not_planned properly, these systems
will not work efficiently and effectively. In the cace of a waste
collection system, the role of such support within the total systenm
is comparatively large. From observations of the aCtual-situation of
the present collection system, bearing in mind the point”made above,
it would appear that of special importance is an operational control
system and this would appear to be, as yet, in sufficiently'
established, Since this is a most urgent requirement, every effort
should be made to improve it., All solutions would evolve from this

development.
Comments and Analysis
Door to Door (A type area)

a. Efficiency

A comparison between the old and the new door to doof system is

as follows:

01d door teo door New door to door

No of households 50 - 80 100

per 1 trip {concrete bin)

Trip 1 -2 2
Distance 1 km 1.5 km
Collection time 2 — 3 min. 1 min.
per house

Necessary 100 — 160 min. 100 mins

for collection

Note: The crew number remains the same.
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Although the number of house collections the distance increases

with the new system resulting in a negative effect on coilection

cefficiency, the new system is in general more efficient than the

old system,
On the condition that inhabitants keep to the discharge rules
collection per house would be reduced by 15% and efficiency would

be improved 1.2 times.

Service level

A comparison of the service level is as follows:

01d door to door New deor to door
Collection point Concrete bin Entrance, gate
Regularity Irregular Regular
of collection
Time of discharge Free Fixed
Rule of discharge Free Ruled
Freqqency Principally 2 times/week

2 times/week
(irrepgular)

For the inhabifants, the service level gets lower because
discharging ig ruled by schedule and they cannot discharge freely.
Actually one RT disagreed with the new gystem, because containers
had'tﬁ be kept inside the premises and that generated a bad smell,.
On the other hand, according to the results of the interviews,

many inﬁabitants'thought the service had improved as the

‘collection pot regular and reliable, and the concrete bin was

always clean.
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To cope with the complaint concerning the bad smell, plastic bags
should be used and collection frequency should be increased, As
the service level for door to door céllection is quite high and
requires a higher cest, in order to éontinue this service
inhabitants should accept the new method of discharge way at
least, _

So that inhabitants keep to the discharge rﬁle, it is necessary
to maintain a reliable and regular collection service as well ag

make efforts to encourage strong cooperation.
Discharge methods.

As mentioned in section b, restriction on discharge time and the
bad smell is problem, but it is considered that this will be

accepted,
The Colliection equipment

Considering the net collection time and the number .of round .
trips, a small compactor truck is most sultable for the dodr.to
dodr system . A large compactor truck can coilect:a_larger
amount of waste but the numbér of round trip will only be one,

and therefore the cost will be higher.
Stability of operation

At present the stable cooperation service is difficult since an
operation management system (operation schedule, data etc,) is

not established; contrel of the drivers and crews is not strong,
and bulky waste is not collécted'separatély. -The establishment

of a management system is most important for improvement.

f.lost

2 round trips should be made with the new system. This makes the
new system cheaper than the old system where a second trip

sometimes could not be made.
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Opinion of inhabitants

As mentioned in section b, the restriction on discharge times and
the bad smell is problem for inhabitants, but it is considered
that this will be accepted,

According to the result of interviews, most intervievees

considered the new system to be acceptable.
Others

— Gollection work has become easier and more sanitary for

collections.

- The aﬁount of waste generated in the study area was calculated
2.3 ton/day and one 4 m3 compactor truck should be enough for
collectlion.

However two fruck had been assigned to the area before the

‘experiment.

—- Design collection rate was calculated as follows:
-A: Amount of wasie generated 2.3 ton/day
B: Design waste amount (Ax4/3) 3.0 ton/day

C: Capacity lcad of 4 m> truck 2.0 ton/dngé

Design collection rate (B/C) 1.5

- Thé'fbllowing are considered important in the collection:
. To keep collection schedules strictly.
. To inform to inhabitants of the schedules.
. To establish an operational data system which would include
details of amounts of waste, collection areas names of workers
etc.

. To give training to drivers and crew.
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2} Communal Container (Bl, € type area)

a. Efficiency

- Collection efficiency was not improved sufficiently compared to
Jali-jali system:

Communal Container Jali-Jalt
Capacity of vehicle 4 md 6
Waste load : 1.8 ton 2.5 ton
Collection time : 68 ' 70 - 120
Number of crew 2 5 -3
Collection 38 ) 28 - 48
efficiency .
{min/ton)

b. Service level

The service level of Jali-jali and the communal container system

is as follow:

Jali-jali .Commuﬁal Container
No station Station
Collection point (qup point : | (Gonfainer)
of truck
Frequency 2 times/week 3 times/week
Discharge time Restricted s Free

{only when the
truck comes)

Since inhabitants could discharge waste at any time the service

became very high.
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Discharpge méthod
Control of the container by each RT was possible.
Suitability of vehicles

The minimum width of road required for this system is 5 m for the
operation of the crane,
Because the roads in Kampung area are narrow, the safety of the

operation is difficult in such areas.
Cost

-~ The collection cost per ton of the Jali-jali system was cheaper
than that of the communal container system., Because the
transfer amount of waste by crane truck is limited due to the

narrow streets in Kampung areas.

Communal Gontainer Jali-Jali

Capacity (m>) | 6 6
Waste load (ton) 2.0 2.5
Cytle time (min) 150 210

ﬂof of trip 2.0 1.5
Collected waste 4.0 3.75
amount {ton/day)

Crew ' 2 3

No. of containers 2 2
Vehicle cost (Rp) 36,690,000 20,328,000
Depreciation (Rp) 5,100,000 2,900,000
Maintenance cost (Rp) 1,900,000 1,900,000
Fuel cost (Rp) 860,000 650,000
Labor cost (Rp) 1,900,000 2,700,000
Total (Rp) 9,760,000 7,450,000
cost/ton 8,100 6,700
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3)

f.0Opinion of inhabitants

Almost all inhabitants thought that the service was improved and

appreciated the new system,

g. Others

~ The collection schedule must be maintained to avoid the problem

of overflow from communal containers.

Movable Container (B2, C type area)

a, Efficiency

The efficiency of transfer from handcart to vehicle has been

improved a great deal:

Movable Container

01d Handcart

Vehicle

Pay load

Crew

Net collection time

Collection time/
per ton

Collection efficiency
Cycle time

Transfer time
from handcart

" Compactor (10 m3)

6 tons
4
60

10 mins/ton

2.5
150

5 mins/m3

Open cargo (10 ms )
4 tons

4

~120 -

43 mins/ton

1'0.3
240

15 mins/m3
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Service level

As the movable containers have bheen used as stationary
containers, heaped waste on roadsides was contained and the

operation of the old handcart became easier.

Discharge method

The method of discharge by inhabitants to handcarts and placement

was managed well. No overflow from the container occurred.
Suitability of containers and vehicles

It was very difficult to get the new container into Kampung areas
and one-man operation was not possible.

The size and wheels of the movable container could be adjusted,
but it is difficult to reduce weight of the container.
Considering one-man operation and efficiency, it is not
economical.

Therefore in Kampung areas collected by handeart, a combination

of the container and the old handcart 1is judged to be appropriate.
Cost

The new system of a large compactor truck has advantages in cost

when compared with the old system.

New Container 01d Handcart Pool
10 m3 Compﬁctor _10 m?ﬁOpen Cargo
Vehicle price (Rp.) 56,000,000 16,000,000
Contéiner (Rp.) 250,000 -
{New handcart)
Crew 4 4
Amount transferred/day 12 ton 2.8 ton
Cost/ton (Rp./ton) 5,000 10,000

The cost does not include handcart collection costs.
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f.0pinion of inhabitants

From the results of interview, the inhabitants thought the service

had been improved.

g. Others
— The sanitary conditions of transfer was improved,

From observations of the operations of the present handcart
workers, regular and stable collection in Kampung areas was
thought to be very difficult, considering the gquality of the
workers.
It is not considered easy nor advantageous that Dinas
Kebersihan directly manages and conducts handcart collection,
A specific vehicle was prepared for this experiment and regular
collection was made.
Because operational management system has not been established,
regular collection is considered difficult under present
collection,

D Type Area

A campaign and interviews were carried out in the area. Also, an

investigation for canals was carried cut,

‘Residential areas along rivers or canalg are very small and

collection service are somehow provided around the area.

The problems of canal waste derive from the following:

. Contact points between inhabitants and collection have not heen

made.

. Inhabitants awareness of cleanliness along canals is low.
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To cope with this problem, relations between inhabitants and
‘collection services should be strengthened, pood collection services

-are provided and inhabitants clear and practical information.

Supplementary investigations on the conditions of the rivers and

‘canals in Jakarta were carried out.

Figure 3.8-1 shows the areas where rivers or canals are heavily
polluted. This figure was based on both site reconnaissance by the
JICA Study Team and information provided by the Department of Publie
Work of ﬁKI Jakarta. Rivers and caﬁals are contaminated by waste
mainly in areas where both émbarkments are occupied by squatters or
gslums and where rivers or canals tends to flood. The main reasons

ara:

. Poor and low income people, including squatters tend to live on
banks of rivers or canals which tend to flood. Also, solid waste

collection services in these areas are not sufficient.

. Where banks of rivers and canals are the sites of dense housing and
where there is no inspection road along rivers or canals, dredging
and cleaning is difficult. Waste accumulates in these sorts of
places and inhabitants are not conscious of throwing waste into a

canal or a river.
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3,9 Street Sweeping Survey

1) Purpose

A street sweeplng survey was conducted to get basic information for

making a plan of street sweeping.

2) Survey method
The time a sweeper took to sweep a certain distance of street and the
amotnt of street rubbish collected was measured.
A balanqe scale was prepared to measure the weight of rubbish in
portable plastic containers. The Survey was conducted in Jl. Let
Jend. Suprapto in Cempaka Putih in the second week of September.

3) Present situation

The present street sweeping situation is as follows:

Assigned net length of road is about 1,500 m per sweeper.

— The sweeping equipment is a broom, which is made from a bundle of

long fibres.
— Actual working time is from 5:00 a.m. to 9:00 a.m.

~ Street rubbish is put on a central reserve and small heaps are

formed at regular intervals.

~ Another sweeper collects the rubbish acecumulated on the central

reserve by using a handeart.

— Street rubbish collected by a handeart is loaded on a collectioen

vehicle at a handcart pool.

— Sweeping is done daily, except Sunday.
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5)

Result

Observation of two sweepers activity were made from 6:00 to 8:00 a.m,
Waste amount swept and moving speed was measured. The result is

shown in the following table,

Table 3.9-1 The Result of Street Sweeping Survey

Unit A B
Street length m 56.3 56.3
Sweeping length m 112.6 112.6
Time spent minutes minute 13 15
Weight of rubbish ton/m3 2,.3% 6
Contents of rubbish Dead leaf Sand
Density ton/m3 0.06 0.6
Moving speed m/min 8.7 : 7.5

m/h 522 450
Weight/distance Kg/km 40 107

Comments

- In case A, the sweeper collected the rubb1sh accumulated on a

central reserve but did not collect sand. Therefore, the data on
weight, which is marked *, is not a reliable figure,
On the other hand, 1n case B, 107 kg/km is judged as a reasonable

figure based on the actual situation.

The record of sweeping speed is also reasonable, Supposing a
sweeper covers a distance of 1,500 m, where necessary working time
corresponds to actual working time., TIf the standard length
assigned to each sweeper is 2,000 m, as stated, it is necessary to
set a figure of 4,5 hours as actual working time. _
However, for manual street sveeping it ig agsumed that 4 hours
without a break would be the work limic.

Working conditions for sweepers are ohviously not good. Syeeper

Ccan not escape from car fumes and high temperatureg,



~ Traffic congestion is quite heavy from 7:30 a.m. onwards and it was
observed that work is very dangerous from 7:30 to 9:00 a.m.

Therefore, it would be better if manual sweeping finishes before
7:30 a.m,
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1 RW 8, RT 4 ~ 7 Collectiion from Colleclion from

( Mon > (1 trip ) 11 containers 14 handcarts
2 Rw 8, RT 1 ~ 3 Collection from Colloction from
( Tue 2 Flanl waste B containers 13 handcarts

¢ 2 tripvps D

3 RWw a6, RT 1 ~ 7 Collection from Collection from
{ Wed > C 2 trips ) 9 containers 12 handcarts

4 RW 8, RT 4 ~ 7 Collection {from Collection from
¢ Thu » ¢ 1 triv D 9 containers 13 handcarts

5
¢ Fri D National holiday

6 RW &, RT 1 ~ 7 Withdrawal of Collection from
( Sat ) containers 13 containers
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ATTACHMENT A2 DPIJOT STUDY SCIHEME

1. Vehlcle number
Driver Name

Crew Name

2. Tiwe schedule

- Vehicle and crew should be at Cempaka Pubih office at 8:30.

Collection of lst round trdp will be started at 9:00 am according to
the certaived collection schedule a week.

Collection of 2nd round trip will be done at 11:00 am,

I

Collection of 2nd round trip on‘Tuesday should be done for collection

of remainded tress and leaves In all study area.

3. Special schedule

— Ordinary collection by the vehicle which is not used for P.S. need to
be done for collecting waste from concrete bins completely from 13th

to 15th Aupust.
4. Additional dinstruction to each household,

~ DBig amount of waste will be collected only on Tuesday,
~ When waste amount 1is over flowed from portable plastic bin, please

discharge it into plastlic baps and put next to the bin.

B, Type Area ( Comnunal Container )}

1. Vehicle number :
Driver Nawme

Crew MName



2. Location of communal containevs

ﬁ.LocatiOn of communal contailner will be added according to situation

of waste amount.
3. Time schedule
- Vehlcles and crew should be at the Cempaka Putih offlce at 8:30 am.
~ Collection of lst round trip will be started from 9:00 am,
- Collection of Znd round trip will be started from 11:00 am.

4, Weekly schedule

- Monday, Wednesday, Saturday
RT 001, RT 012 , RT 002, RT 003, RY 011, RT 013, RT 014

- Tuesday, Thursday, Friday
RT 009, RT 008, RT 007, RTO0G, RT 005, RT 010, RT 004,

5. When we judge that the location is not suitable, we will cope with

reallocation of communal contalners.

6. Collection route.

1. vVehicle Number :
Driver Name

Crew Name

2.}{wﬂuiCAA”b_\ﬂav¥@M'
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3, Disignated Handcart Pool

4. Time schedule of Handeart collectlion

1

t

[

I

5, Collection Time Schedule

- Vehicele and crew should be at the office at 08:30,

Collection by using handcart will be done Lrom 07:00 am.
Nandcarts must be carrled at disignated place uatil 09:00 am.
2nd round trip colleciion will be done from 09:00 ro 10:3Q.am.

Handcarts must be carried at disignated place until 11:00- am,

~ Collection of lst round trip will be started at 09:00 am.

~ Collection of 2ud round trip will be started at 11200 am..

6. Heekly schedule

- Daily collection (exclude sunday)

~ Only lst round trip will be done on friday.

7. Collection route.

Ta Chavge of Dally ILnstruction

hinas Kebersihan

A. ( Door to door ) e et
£ (Communal Contalner) e e -
B-1 € (New handcarl) ... ivianen P
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ATTACHMENT AS - INSTRUCTION SHERTS FOR 11LOT STURY

AS=Y  INSTRUCTION LEAFLET FOR DOOR O 100K Anp

—

k
P

Percobaan Sistim Penganglutan Sampal

- Dinas Kebersihan bersama-sama dengan Team JICA dari Jepang akan mengadakan percoba-

an sistim  penganglkutan sampah dilinglkungan ini. Diharapkan parlisipasi/ kerjasama dari
masyarakat untuk membantu kelancaran percobaan ini antara lain dengan cara memelihara

ebersihian lingkungan jalan-jalan dsbnya.

engangkutan dengan mempergunakan bak sampah dilaksanakan selamna ini’ dirasa kurang

elisien dan_ﬂdak begitu sehat. Dengan mempergunakan container plastik yang mudah diba-
wa-bawa dapat menciptakan pengumpulan sampah yang lebih elisien dan lebih sehat serta
dapal memelihara esletika lingkungan.

i
2.
3

2. Sampah disngkut dua kali dalam seningg oleh lruk sampah pada burd oL

3. Tong Sampali yaug |L|.I|I Rmnm, apae kembali dilefkkin di no i o Tong s

Guna mcmpclhuc.n j.nl.muyn puu)h.l'\n int dilbavpkan masyarakal unluk memperhastikan pelusjokpelunjuk dilriwaby ini

Periode pLiLob.hm 14 Agustus — 6 Seplember 1980,
: b
Dacrah percotran T RW06;-RW 08; Kehoadion Kaywuanis, Cempaka Putih Timan.
TBIII]‘.‘!i.Sﬂllripﬂh t Disedinkan dawd Fean JECA dan akan dibagikan dizntaaa tangpal B Apustus din Lang, NI 13

Aguslus 1986 sceara cuma-ctuma.

- I’Lllmjltk m,luniul diin pemsiggnan sampaly yang pedn dtpullnhk an oleb masyaakal
1. Letakkan tong wup.lll divimal anda. Masukkan sampah kedatm long sampab yang telal disediakin afeh Tim HOA.

fifanana tong sampah tidak mencukupi, punakan kantong plastik unluk menampung kelebiban sampal.

Unluk n‘len_jni:n agar tong sampal fersehul tidak pecah, Jasgan memadatkan siapal didalom Tong sampali feischnt,
S inyx il yang berukuan hesar seperdi sisa-sisa Lebatigan puhon dan fain sehagainya agar dipotong kecil dan diikat scala
dilels akkan ekal long sampah,

danmbawi ..o sctinp kuli

digngkut sciclal Jitng 9400 pagi: ) )
‘:.mm aly’ xhklmlhulk an ditempal yang Telabh disediskan olch Team JICA dawn scbebun diletakkan didepan sumal, foog
- sampab hares ditulup capatapad, ustuk it dosg yang felah terisi sampah difutap apat difetakkan dimoka somah

ﬂullclum Jam Q000 yang kemudian akan dingkut oleh kendaran dari Dinas Kebersibian DK Jaya pada wak tu-wakdu

- teasebul dlintas, .
sumpah feischul digumeking schima per-

cobuan ind bk mp.wm,

4. Dalam percabaan ind, ksl tidak akan mclayanifmengangkul sampab yong dibarah atao dissssukkan kedakon bak-bak

sanipal, kecuadi dakan tong sampaly yang telali disediakan.

5. Pemberitilnn (ersebul dindns apar supaya disampaikan dan dimengerti alel orang yang menangani sonpih dirnnab

ki,
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AS—p  ADDITIONAL INSTRUCTION SHEET FOR DOOR TO DOOR AREA

TARUAN (TAMBAIAN )]

Py MBERDL

(Kelurahan Cewmpalka Purbih FTimur RW 6 dan BW 8)

Sepertd kita ketahui bersama bahwa sejak tanggéi 14 Agustus 1986,

di Kecamatan Cempaka Pubile ini telah diadakan suatu Penelitian Percobaan
(Pilot Study) oleh DINAS REBERSTHAN DKL JAKARTA dan JLCA STUDY TEAM dari
Jepang dalam rangka mencliptakan Jakarta yang sehat dan bersil,

Dalam hubungan ini, disampaikan kepada setiap rumabh Laugga yang tercakup

.

dalam arcal studl percobaan lnl, untuk sementara witktu dihayapkan

1. Tidak membuang sampahnya di bak sampah beton {concrete box) yang di-
lakukan seperti biasa dan dipersilahkan untuk membuanguya di tong
plastik yang telah dibagikan kepada masing—masing.rumah tangga yang
rermasul dalam areal studi percobaan ini,

2. Kbhususnya pada harl Selasa , pengumpulan sampab dilakukan untuk

sampah yang besar-besar dan bukan dari dapur, seperti ranting-ranting

kayu, daun-daunan dan jenis sampah besar lalmya,

3. Penduduk meabuang kelebihan sampahnya didalam kantong-kantong plastik
atau sejenisnya bila tong sampah yang dibagikan sudah penuh.

4, Bagl rumah tangga vang tidak mempunyai pembantu abau pelayan, dan
mengkhawativkan hilangnya vong plastiknya sclama tidak berada di-
rumah, diminta untuk memasuklan sampahnya didalam kantong plastik/
kertas kemudian meletakkammya didepan ruﬁahnyu mastup-~mas ing, pada

waktu jadwal pengmabilan sampah seperti tersebut dibawab ind

Senin | Selasa | Rabu Kamis | Jumat | Sabrtu

Route Gilliran 1 2 L} 2 1] 2 J. 211 2 i 2

Ry 08 |

fY 01, 02, 03 0 v

R 08

RE 4, 5, 6 7 010 {oreoe

W U6 . ’ ] )
ol o ' ol o

Somun RY

Sampalt Besar
{Ranting Kayu, di}) 0
R 08, ®’W 06

% (0 : Harl pillran pengumpulan sampah
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Percobaan Sistim Pengangluutan Samipalh

Dinas Kebersihan bersama-sama dengan Team Jica akan mengadakan percobaan sistim
pengangkutan sampah dilingkungan ini. Diharapkan partisipasi/kerjasaima darl masyarakal
membantu  kelancaran  percobaan ini antara lain  dengan cara memelihara kebersihan
lingkungan, jalan-jalan  dsbnya.

Pengumpulan sampah dengan menggunakan Communal Conlainer {tong sampah gabungan)
memberi kesempatan untuk membuang sampah setiap saat dan memungkinkan pekerjaan
pengumpulan sampah dalam kota mengangkut sampah tersebwt secara effisien.

Percobaan ini akan dilakukan untuk menguji kelayakan sistiin ini untuk pengumpuian sampah
diwakiu mendatang.

Guna memperlancar julannya percobaan i dibasmpkan masyavakal unluk mempeshatikan pelunjub-petunjok dibawaly ini
1. Tunggal percobaan o B Amistus b Sepivimber PRRG.
1 Lokasi percobaun o Kampumge Rawa, RW 05,

3.0 Petunjuk-petunjuk penangapan samipal

l. -Sadinh;lh akan dikumpulkan disi Commung Container thhal gambar ilfastias yung terfetuk di JE Rawa Svkilin Rayva
Harap diperhatikan balwa truk dengan sistim “Jali-Jai™ tidak akan dipergunuken selama periode percobaan tensehal.

20 Kantong-kintong apa saja dapad dinanfsstkan untul Wmpat peasbuingan sampab.
Flargp membuang sampah didakon Comorenal Contaiier yame erdekat divaniah anda.

3. Kelka wnda membuasng didaliun Conunenal Container bukalah peautup vontamer. bunudim etk b dengan hati
Brautd sumpal lersebut kedalam contater dan Lutuplah ragat-rapad selelidomembuang simpal:

4. Agar kifanya diyakini betul bahwa senw sampah telah terbuing didatam Containest sama sekabl fangas sampad ada
sisi-sisi sampah yang fereecer diseKitarnya.
Jangan membuang sampah di Container yamg sudab penah Duangfah samipaly ds Contaiaer yang beluns penuali.

S, Barap dijugs aear Communal Container dan sekitwrnya tetap hersil,

6. Jangan menyimpan saimpah bahan bangunan atan hempur di datam Communal Container fersebul

7. Pemberilaliuan tersebut dintas agas supaya Jissmpaikan dan dimengerti olel orang yang nrenangan stmpab <l runatl

i,

AS-3



Percobaan .
Pengangkutan S

Dinas Kebersihan bersama-sama dengan Team JICA dari Jepang
akan mengadakan percobaan sistim pengangkutan sampah
dilingkungan ini. Diharapkan partisipasi/kerjasama dari masyarakat
untuk membantu kelancaran percobaan ini antara lain dengan cara
memelihara kebersihan lingkungan jalan-jalan dsbnya.

Pemindahan sampah dari gerobak ke mobil pengangkutan sampah
kurang effisien dan tidak baik untuk lingkungan. Digunakan gerobak
baru untuk memindahkan sampah ke mobil pengangkutan sampah,
caranya mudah dan baik untuk lingkungan.

S ] | L
_— =+ e e
- = : T t 3-. o k &
) _ : el A
m @ . 3
A 7_'5. '

1. Periode percobaan : 14 Agustus — 6 September 1986.

2. Lokasi percobaan . Rw 01, 02 Kel. Rawasari. -

3. Gerobak Baru :  JICA Study Team akan menyediakan
gerobak baru pada tanggal 13 Agustus
1986.
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Percobaan Sistim
- Pengangkutan Sampah

Dinas Kebersihan bersama-sama dengan Team JICA dari Jepang
a!gan mengadakan percobaan sistim pengangkutan sampah
dilingkungan ini. Diharapkan partisipasi/kerjasama dari masy»arakat
untuk membantu kelancaran percobaan ini antara lain dengan cara
memelihara kebersihan lingkungan jalan-jalan dsbhnya. L

T

. — —
JE— e
e

J=- Pa——

1. Periode percdbaan . 14 Agustus ~ 6 September 1986.

2. Hal-ha! yang penting untuk menganglut :
—  Tidak boleh buang sampah ke dalam canal.
—  Pada waktu datang mobil untuk mengangkut sampaly
baru, maka keluarkanlah sampab.




ATTACHMENT A6  POSTER FOR THE 1986 EXPERIMENT

Dengan pela penanggulangan sampah secara baik serta peran serta masyarakat akan inenciptakan
jakarta yang bersih dimasa yang akan datang.

PENELITIAN TERPADU MENGENAI
PENANGGULANGAN SAMPAKN DI DI JAKARTA

Selama Bulan i Agustus / September 1986

Daerah Percobaan t ecamatan Cempaka Putih
Jakarta Pusak.

DINAS KEBERSIHAN ~ JICA ~CIPTA KARYA

Ab



ATTACHMENT A7 TIME STUDY
DOOR TO BOOR
COLLECTION RECORD

[ S, 1 U | —_——

' . X ' - M A IS O N ayn i o )
tDate ! b ost Trip ! 2 nd Trio ot al 'Area!
' e B et C Tl IPTASS ) N U T ' I
! PStartiFinish! Time!Start ' Finish!' Time'Col tne -

! YLime Yt ime ! "Lime Htime ! 'Tion !

t ' o ! ! ! ! "Time !

! i l ! l 1 1 1] ]

R T et [P [ b e e

Aug 14 132 12:45 2513 -~ - - 201 . 1 |
15 9:07 11:21 2:14 - - A pe

b6 - - - - - - -

18 9:10 10:42 1:32 - - - 32 ]
19 8:59 10:37 1:38 - - = 1:38 2
20 9:23 11:27 2:04 13:056 14:52 1:47 2:5) a

21 3:48 G9:58 1:10 - - - 110 1

.._.
i
)
=
s

22 B:a6  10:34 1:48 - - -
23 9:24 11:51 2:27 14:09 15:36 1:27 3:54 3
24

25 8:30 10:20 1:50 1:50 |
26 8:40 10:12 1:32 1032 P
271 g: 00 11:12 2:12 12:15 13:18 1:03 3.5 3
28 8:30 10:00 1:30 12:20 13:15  0:55 Z:25 |

29 B:15 10:20 2:05 2

2 §:57 10:20 1:23 11:07 11:32 0:27 1:50 2

average 98 min. ver 1 Lrip collection

AT7-1



DISCHARGE WAY

A - Putting the container in fronti of the gate (correci way)
R -~ Discharging the container just at collection
C - Keeping the container inside premises

B -~ No one in house

Date Area A B C D
Sept 1 RY 8, RT 4~ 6 A6 % 5 % ,'
~~~~~~~~~~~~~~ a3 % 8%
61 %
9  wW e RT1~3 82% 8 % |
~~~~~~~~~~~~~~~ 0% 0%
30 %
3 RV 6 67 % 11 %
wwwwwwwwwwwwwww 21 % 1 %
78 %

A7-2



COMMUMAL,

CONTINER

cOLLECTTON RECORD

pale

!
!

o 14 10 GO

15
16
17
18
19
20
21
22
23
24

25

26

97
98
29

30

3L

9.

@©

10:

24

1 29

113

118

: 20

: 00

:00

1256

: 50

: 15

: 30

A6

e ot e vt rn L e e e em i i s i e e v e e b e
' ¥ T e e e e s e e b b e}

LS TNIR T Total taverave !
1Start!'Fintsh!'Time!Con— ‘ﬁtdlt'llhlbh']1mP’Cun*'TlmP‘Con"Mln/con“'
: ! Plai-t ! ! Mai—! Ytai-"tainer !
! ! 'ner ! ! ! ‘ner ! ne r |
e_mmwl_n_qun____H;____!m___._A__!__m_‘mHH_“___;

12:00  1:10 8 - - - - 1:10 8 8.8

G:54 5 1:29 2:54 9 14 8.5
10:14  0:45 5 11:00 11:32 0:32 5 1:17 10 7.7
10:20 0:35 4 1:08 2:20 1:12 8 1:47 12 5.9
11:15  0:55 8 - - - - 0:55 8 6.9

¥2 (Trip tiwe was short)

9:52 0:39 T - - -~ -~ 0:39 7 5.6
10:31 1:22 8 - - - - 1:12 8 3.0
10:30 1:10 8 - ~ - - 1:10 8 8.8
10:02 1:02 8 1:02 8 7.8
10:085 1:05 5 12:26 12:55 0:29 3 1:34 8 3. 6
10:30 1:05 10 1:05 t0 6.5
11:05 1:15 a t:15 8 9.6
10:35 1:20 11 1:20 11 7.3
' #] (Obstruction wnrevented collection.?

10:08 0:38 4 0:38 4 3. b6
11:24 1:38 7 13:30 14:18 0:48 7 2:26 14 10. 8
1'1:42 -1:30 8 1:30 8 11,13
10:48 0:59 9 0:59 9 6.6

15 11:04 1:19 9 1:19 9 8.8
average 68 min. average 8.1

A7-3



AVERAGE NET COLLECTION TIME (EXCLUD?NG TRIP TIME)
(COMMUNAT. CONTAINERD

e et T o oen b < 4 1t o A A ot i e R i TR AR At mn S i e i S T ot Sk SR S S S Tt e b 4 L Ll T AT S e s e e e =

Date Net collectlion Average collection
time f(min.? Lime $min.?2

aogo 0861 51
1g 70 5.8
20 26 3.3
21 27 3.9
22 44 5.5
23 51 6.4
Spt. 1 135 9. 6
2 54 6.7
3 52 5.8

“““““““““ Avesrage 5.8

A4



-HANDCART
(OEIILTION RECORD

'DatP 'Stdit'rlnlbh'rlmL'NO of hand~!Avetage fRemarks

! - _! ! 'ecarl collec='1ime Min/!
! IR ! ! Ytion ‘Handcart !
R  JE oo e | J— R — i e e S — - 1
Aug 14 Trial
CAug I Trial
'Aqg_lﬁ _ National
. . : Holijday
Aug 17 K National
: ' Holiday
Aug 18 9:32 11:05 93 16 5. 8
Aug 19 9:20  10:20 60 15 4.0
CAug 20 9:24  10:15 51 14 3.8
CAug 21 9:00  9:63 53 11 4.8
‘Aug 22 9:08  10:05 58 13 4.8
Aup 23 9:14 9:55 4] 12 3.4
24
95 9:11 - 10:22 71 17 4.2
26 10:20 11:12 52 13 4.0
27 9:07  9:50 43 1 3.9
98 9:07 - 9:51 44 13 5.4
29 -9:07 9:48 - 41 12 3. 1
30.9:20 . 9:58 38 13 2.9
SEPT 1 9:11 9:54 43 14 3. 1
2 9:19  10:01 42 18 3.1
379:11 9:54 43 12 3.6
4 9:08 9:51 43 13 3. 3
Avarage Elmin, 13.2 3.8

e vt e e i A e 2ok o o e i e AL U P e e i B e 2 e
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ATTAGHMENT A8 CALCULATTON OF WASTE COLLECTED

1. DOOR TO DOOR

Pay load 2.0 ton
No. of trip per wee 8 _
Amount of 16.0 ton

waste petr weoek

No. of household 575
Amount of waste per 4.0 kg
day pver household

Population 3,055
Amounl of waste per 0.75 kg
day ver capita

2. COMMUNAL CONTAINER

Pay load 1.3 ton
No. of trip per week B
Amount of 10.4 ton

waste per weck

fMrount of wasile per 2.9 k¢
day wer houschold

Population 3, 376
Amount of wasie per g.44 kg
day pver capita

3. HANDCARTY

Pay load 5.0 ton -

No. of trip per week 3.8 (B0 % x 5 trip + 80 % x 1 trip)
Amount of 1I9.0 ton

waste perv week

No. of household 1300

Amount of wasie per 2.7 kg

day oer household

Population 1,526

Amount ol wasie per 0.60 ke
day wver cavita

The amount of waste collecied is calculated alse from

the bhandcarts collected and the same result was obtained:
Capacily 0.8 %3 ' ' '
Density 0.3
Ne. of handcart
collected / day 13. 2
Amount of wastie 0.8 x 0.3 ¢ 13.2 x 6 days = 19,0 ton
per week

A8



ATTACHMENT AQ  PHOTOGRAPH OF THE PILOT STUDY

Campaign messages
announced form the
campalgn car in A
type area

Instructions of how
to discharge refuse
properly are given
te residents in B
type area

Instruction leaflets
are distributed and
campalgn messages
announced in D type
area




EW TO RESIDNTS

INTERVI

A9



i
§

»‘[:"
W

TION SHI

ENSTRUC

ONTAINER AND

C

PLAST LC

DISTRIBUTION OF

3

A£G~



PLASTIC COITYAINER SYSTEM
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COMMUNAL CONTAINER 2
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NEW TYPE HANDCART -~ LOADING
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