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321 QUES’I‘[ONNAIRE FORM AND INSTRUCTION
FOR FILLING QUESTIONNAIRE IN INDONES[A

PETUNJUK PENGISIAN KUESIONER

Unium:
@ Penjelasan dalam pengisian kuesioner lebih lanjut, dapat mcnghubungl salah satu nama
sebagai berikut:
. Ir. A Gunawan
2. Ir. liham Malik
3. At Erma, §.8i
Direktorat Pengendalian Pencemaran Udara - BAPEDAL
~ Telp. 2511540 ext. 218 atau 2512460 :
No. fax 2511547 '

' Gunakan kertas tambahan bala perlu
- @ Data yang dimasukkan adalah data terakhir _ : :
- Jika ada pabnk di lain lokas: maka gunakan satu kuesmner untuk satu pabrlk

Item 4: Gunakan AoMor kode industri ({ndonesm [ndus{na{ Code)

o Item S0t PCI‘UG\&SGH unluk Jjumlah dan jenis malcnal awal sampai akhir
© * Lampirkan skema sedcrhana untuk umt prosesnya

" Jeem 8:  Skema loKasi untuk Stack yang ada _
: - Jika jumlah stack dua alau lebib, gumkan slack no:l- sebagan acuan sepcm
" dalam contoh di bawah

e - — - e )
R : . N
& o | |
& | I
o Xe2im _ : :
CYiiOmo S &
. L " Ne.?
X: 0m
Y:0m

[tem §3: * Polutan yang dimaksud adalah SOy NO,, dan part:ku!at
' * Fasilitas:
 Fasilitas penghasnl emisi yang terdapal dalam pabrik, mlsalnya
- Boiler, {ncenerator, cmsher atau yang Iam
Sebagai contoh; :
' Jika boilet yang digunakan, maka diisi Steam (ko!om 2) kecepatan evaporasi
+(kolom S) kebutuhan bahan bakar (ko!om 6) hubungannya dengan kecepamn

evaporasi.
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ltem 13(3): Tipe fasilitas pembangkit emisi, sehagai contoh untuk semen kiln, sisten
basah atau kering, tipe kontinu atau batch,

ftem 13(S): Kapasilas per jam
- Jika operasinya batch, berapa rata-rata operasi dalam jam per batch.

Yteni 13(11):Jika Stack tidak berbentuk bulat, maka beraf)a panjang dan lebarnya.

: Itciu 13(16'-27): Tulis wakiu mulai proses' operasi dan berapa jai‘n beroperasi dalam 1 hari

-
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KUESIONER

1. Penanggung Jawab pengisian kuesioner _ ‘
Nama : Iabe_uan e Telephone :

2. Nama Hotel / Gedung : o ‘ S

3. Alamat Hotel / Gedung : R L IR

4. Luas Area : . Luasfantai: .__ m J\jrﬁiah ruangan ; __ . buah

5. Jumlah tenaga kerja : o orang.

PETUNJUK PENGISIAN KUESIONER

- Untum :
o , : * Pen_lelasan dalam pengisian kuesioner leblh lanjut dapat menghubungl salah satu
I . hama sebagai berikut : -
- : 1. Ir. A Gunawan.
2. Tr. llham Malik :
3. Alg Erna Sunarsth, Ssi.
Dnrektoral Pengendalian Pencemaran Udara - BAPEDAL
Telp 251 1540 ext. 218 atau 2512460 :
- No. fax 25! 1547

* Gunakan kertas tambahan bila perlu
* * Data yang dimasukkan adalah data tesakhir
* Skema lokasi untuk stack yang ada
Jika jumlah stack dua atau lebih, gunakan stack no. 1 ‘sebagai acuan seperti
dalam contoh dibawah .
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No. 2
X :-25m
Y 1l0m

No.l
X:0m
Y :0m

* Untuk tabel II item (g -
beroperasi dalam 1 hari.

* Untuk tabel 111 item (f) jika stack tidak berbentuk bulat, maka berapa panjang

dan lebatnya.

)] 'tulis waktu mulai proses operasi dan berapa jam

320
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General:

CITEM 4:
"ITEM 5:
“ITEM 6:
ITEM 7:

ITEM 8:

INSTRUCTION FOR FILLING QUESTIONNAIRES

If you have any question concerning the fill-up, please
contact BAPADAL attention.
Mc.
Telephone No.

Fill up the actual results in 1994,
Use extra sheets of paper when necessary.

‘Use only commonly Kknown abbreviation. Spell oﬁt "the

abbreviatioen as much as:poséible. :
If you have factories in different locations,
use one sheet of gquestionnaire for one factory.

Use Industrial Code number  (attached table 1) or state

© names of your main merchandises.
State 'quahtitfes of your j'si‘_,al:t_ingi- materials and end-
E products. Attach or'ekplain briefly simple schemes for
+ - each. procesé block. Also attach your company - catalogues
~ which'show your business nature.
If the TYPE OF INDUSTRY belongs to manufacturer, £ill in

AREA: OF SITE.: Otherw1se, write. FLOOR SPACE. As to hotels,
please fill in NUMBER. OF ROOMS . . ,

Write_'your~_petmangnt annual employeés If :you ‘hire
temporal support hands, wrlte thelr number in :average

" month of a year in parentheses

Number all the stacks in sequence in. the 31te In case
there are 2 or more stacks in the 31te, draw &' figure as
follows. Plot all the stacks with their number. Then show

the distances {x and y in meters) froﬁ?the stack No.l as

lllustrated below

N
. ~ o t
X . Xi1-20m
" No.3 y:40m- R S
Y| i ‘ X X:40m
: ' X : ""No.2  y:10m
" No.l ;
' X:0m .
"y :0m _ Entrance
/N
X



)
&

ITEM

ITEM
"ITEM

- ITEM-

COITEM

CITEM
'ITEMI

ITEM

I1TEM

éITEM
" ITEM

ITENM

13:

Pollutants here are sulfur oxides (SOx), nitrogen oxides
{NOx) and dust. | S

FACILITY: in your factory, 'you' may'-haVe several
facilities which emit these pollutants, one'ohly or two
or three in combination. The facility will be a boiler,

‘an ‘incinerator, a crusher, or else. Write in the table: by

each facility. For example, if it is a boiler, write

"steam on 13(2), evaporation rate’on 13(5)  and fuel input

13(?):

13(3):

13(5):

13(6) @

13(9):2
13(10) :

13(11):
43114):3
fa(ﬁsys

13017
13(21) :

on 13(6) corresponding to the evaporation rateon 13(5).
RAW MATERIALS: Fill in items ' concerning ‘ main raw
materials. If you have a stone :ctusher: which emit
particulates into atmospherelthrbugh:OQQning, write the
name on 13(2) and consumption on 13(5) of 'stone and flll_
up STACK column as uncontrolled openings. : !
FLUE GAS TREATMENT: If you have already installed any air
pollution control equipment, such  as an electrostatic

precipitator, a cyclone, a bag filter, a scrubber, and so -
on, give its names and other details. If you have flue |

' gas measuring data, please attach the measured data.

‘Number all the air pollutlng facilities in sequence in
_the site. : .
'erte;type—Ot'the'facility.:For-example,'tor cement
kiln, dry or wet type, continuous or batch type.

Fill 1n planned capac1ty pet :hour. In case of "batch
'operatlons,‘please ‘write the- average‘operating-hours_
'per. batch in the column of remarks (13(15)) _
“"Fill 1n fuel  input: jcorrespondlng to the-'planned
-capac1ty in ITEM 13(5)

Stack Numbers correspond to: the numbers ‘in ITEM B.
~In case base of the 'stack :is not located on  the
ground, writé the height of the base of the stack in
meter  from . the ground in- the column of remarks
(13(15)) . S
In case stacks are not round, fill in length and
breadth like 1.2m x 1.0m. _ ' :
In ‘case. 'there"is' a gas samplinq nozzle, write r the
sampllng nozzle size in millimeter (mm) o
 Numbers correspond to the numbers in ITEM 13(1)
Please £ill in total annual output in 1994. &
Please’ wrlte total ‘annual’ tuel consumptlon in 1994.
“Units are as follows. : '
Liquid and solid fuels: ton
Gas fuels: 10*Nm?
Electricity: 10%kWh
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ITEM 13{22)~(25): Please fill in these columns, where processed rawv
: materials emit SOx, NOx and/or dust through
stacks or any other openings to the atmosphers.
ITEM'13(2S): Please fill in total annual consumption in 1994,
ITEM 13{26) & {27):
Write the starting time and operating hours of the
facility. In case of batch-wise facility, fill in as
following example.
08:00° 2 hrs
13:00 5 hrs
18:30 © 4 hrs: : _
As to special cases in which each sequential work’
lasts for over 24 hours such as brick baking, fill as
following example. '
- 07:00 72 -hours
" ITEM 13(28): Write average operation days in a month (30days/month)
IR ‘-in 1994. In case in which each sequential work lasts
“for over 24 hours;'tillfin average operating times in
_ -~ "a month. : : . .
ITEM 13(29):  Write total annual operation days in 1994 (365 days in
: . ' a-yqar).-In.case-1n_wh1ch each sequentlal‘wofk lasts
Efor over'ZdihOUrs, fill in“total operatingytimes:in'- C
o 1994, : - - 8
ITEM 13(30):- Calculate and wrlte total annual operatlng hours from L
' : - ITEMS 13(27) and (29) (8760 hours/year}. -
ITEM 13(32): - Numbers correspond to: the numbers in ITEM 13(1).

ITEM 14  'BAPEDAL intends to measure actual emission rates from
- “your stack by: our--pérsonals fjointly'ihith JICA's
specialists. ' Give the information related to your

sampling nozzle. ACCESS is a question related safety of
measurement. If they have to feach the nozzle through a
'1adder, write a ladder in ACCESS, and if ‘the nozzle is
up-stairs and no safely cage for measurement, write no
cage. - ' '

Thank you very much'in_advanceTtbr ydur_kind cdopération.
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3.2.3  Setting of Emission Factors for Stationary Combustion Facilities

Emission factors were determined from the results of the flue gas measurement (Section
4.3.2) and published emission factors in USA and Japan. The results of the fuel analysis
(section 4.2 of the Main Report) were also used. Procedure for setting emission factors from
results of emission measurement is shown in Figure 1. In this Stlidy, average cmission fact_orS ﬁ
were used o estimate pollutant emissions. In case of ﬁsing existing emission factors by fuel, -
calorific conversion {consideration of differences in calorific value between original fuel and
corresponding fuel in Indonesia)' was made. Also in case of applying emission factors from -
flue gas measurement to different fuels, calory conversion was made. | ‘

Results of - | Results of emission
fuel ahalys'is - | measurement
: D:jr gas volume - Data check

per unit fuel

Dry gas voiume:J : Pollutant
' concentration
!
o rf‘uel éo'l_]sunip_tioh' ' o Pollutant
: o : ' ' ‘emissi_onf A
|

Emission factor

Ave ragé

emission factor

Figure 1 Procedure for Setting Emission Factors for Stationary SOl.I.l‘CO_S .
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(1) Gas volume by Fucl Combustion

There are two kinds of gas volume: dry and wet, Dry gas volume is used in estimating
pollutant emission. wet gas volume is used in air dispersion simulation.

‘Dry and wet gas volume can be calculated from resulis of fuel analysisl
' .A(‘:lual dry gas volume per ul\it fucl {(G) = Gp + m-1) Ay
' '\:vhcrc : Ao 1. Theoretical amount of air
-Go : Theoretical dry gas volume per unit fuel
| m :_\_ - Excess air ratio
‘A.ctu_al wet gas volume pér unit fuel {G) = G’ + Vw
f wherq | _\ﬂv .' + . Water ve.l.porj _
Excess air ratio i._s usually calptllgtéd from emisﬁioﬁ_ ;llcasﬁmmém by the follbwllng eiqua'tion.
-0
) "wh'cré ' (O}) Conce;ltraiiml of Oz (%) in the fluc gas
 Fucl consumption rate can be calculatcll by dry gas volume pe.r unit t:"u:el:and COncénlrat.ioh' of

O,, while air pollutant emissions can bc calculaled from dry gas volumc and pollutant
concentrations. '

Finally, emission factors are set from the fuel consumplion rate and the pollulanl emissions,

Dry and wct gas volume used in this Study is shown in. Table 1 Conccnlrahon of O; by
facility and fucl iypc is given in Table 2 ' ‘ ‘



Table2 (O, Concentration in Flue Gas

Facitity Usage Fuel kind Oxygen Source
kind N (%)
Boiler Utility | MFO 5.5 i Measurement
| Naturai gas 6.2 } Measurement
General 1SD 7.5 § Measurement
10O 9.5 | Measurement
MFO 7.4 | Measurement
Kerosene 10.1 | Measurement
Coal | 12.7 | Measurement .
Natural gas 7.0 | Measurement = |
1B0 and MFO 6.1 | Measurement
MFO and black liquor 8.7 | Measurement
Genarator HSD _ 11.6 | Measurement
] . 100 _ 11.6 | HSD
Diesel engine : ) HSD 11.6 | Genecator HSD
Gas lurbine Natural gas . 16.0 | Japan
Conibined cycle : | Matural gas 16.0 | Gas turbine
Electric furnace billet - - electricity, IDO, natural gas 18,4 | Measurement
Melting furnace glass | MFO 9.3 | Measurement
zink - Electricity 20.3 | Measurement
. 1D0 12.0 | Japan
aluminum- HSD, LPG 12.0 | zink IDO
lead LPG ] : 12.0 | zink IDO
Reheating furnace -~ {billet 1D0Q, natural gas ) <110 | Japan -
Heat treating fumace glass Natural gas _ - 16.0 | Japan
©] aluminum HSD - ] s "~ 110 | Japan
Absorphon facility sulfuricacid . = 6.0 | Japan
Burning kiln - [cement - { Coal, iDO waste o1, natural gas - 11.} | Measurement
. tile - { natural gas 180 |dJapan .
N ceramics natural pas - L 18.0 | Japan
Oven. . ~ o L food | HSD, kerosene, natural gas : 6.0 |Japan
. ) plastics - nalural gas : 6.0 | Japan
Dryer ) " |paint baking = | LPQ : . 16.0 | Japan
: detergent H3D . : 19.5 | Measurement
clay © I natural gas 16.0 | Japan

(2) Emission Factor
(a) SOx.

Sources of SOx emissions are fuels and raw materials. If a facility such as a glass melting
furnace uses raw matcnals with high sulfur contents, we should take into consideralion SOx
- emission from them, If outpul of a facnhty absorbs sulfur in l'ucis or faw materials, we havc to
. consider it. Cement kiln is one of the Iaitcr Cases. ln such cases flue gas mcasummcnts are
required. '

" Emission factors of SOx used in this Siudy are shown ini Table 3. Thcy are e}\prcsscd as S()g.
Table 4 gives the sulfur content ( wt% ) and spec:f ic gravity of the fuels (Section 4.2).
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Table3 SOx Emission Facltors

(as SO,)

Facility Fuel Emission factor Source

General HED

facility 10O
MFO
Kerosene 208 * D kg/kl fuel
Waste oil
DO and MFO .
MFO and black liquor
Coal 16.5*S kg/ton fuel @208)
Natural gas 205 * D kg/1000m3 fuel
LPG . 20*S kg/ton fuel

Cenient Ligquid fuel 63 * D kg/ki fuel _

kiln Coal 1 6S kg/ton fue] flue gas measurenient
Natural gas 65*D kg/1000m3 fuel
Glass melting | Bottle glass manufacturing 208 * D kg/kl fuel MFO
furnace Flat glass manufacturing 29.65 * D kg/kl fuel flue gas measurement
Absorplion facitity | Material sullur 84.2 kg/ton sulfur (#208)

S: sullur content in the fuel (wi%)

D: specific gravily

" “Tabled ~Sulfor Conténl_ and'Sp_eciﬁc Gravity of Fuels

Fuel Sulfur content |° Specific
(wit%) gravity

HSD - 0.28 - 0.813
1DO 054 . | 0800
MFO 2230 ] 0947
‘Kerosene 011 - 0.867
Waste oil . 066 0.934
IDO and MFO 1.60 1 10900
MFQ and black liguor 2.10¢1) § . 0.830°
Coal A L 1.07 . '
Coal B 3 0.49 I
Natural gas 0.00
1.PG 0.00

{*1) analysed sullur content is 0.34%. However, the result of flue gas
measurenient shows its sulfur content must be ahout 2.10%,

(B)NOx

NOx emission factors are shown in Table 5. '_Th;:y' are cxpfcssed as NO,.
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(¢) Particulate
1) Emission Faclors

" Emission factors for PM are shown in Table 6.

Wy

2) Efficiency of Treatment Units

s
o

Efficiency of particulate removal of each treatment unit is shown in Tébl_e 7.

Table5 NOx Emiss_io;i Factors
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{as NO2).
Facilily Usage Fuel Emission factor Souece
Botler Utility | MFO 5.27 kg/kl fuel Measurement . —_1
Natura] gas 2.33 kg/1009m3 fuel Measurement
General HSD 1.68 kg'kl fue Measwement
DO 1.86 kg/kl fuel Measurenent
MG 4,27 kg/kl fue Measurement
Keroséne 1.33 ke/kd fue Measurement
Coal 2.83 k't fuel Measurewent
tﬁatuml gas 1.21 kg/1000m3 fuel Measurement
Waste heat [ . .
Waste tire v} Noavaitabledata " |
¥ Waste rubber : ) No gvailable data
é {00 and MFO | 2.92 kg/kl fuel p.7541D0 + 0.25*MFO
= MFO and Black hc;uor 3.22 kgkl fuel Measurement
enerator HSD : 5.08 kg'ki fue ) Messurement _
: 100 .. 1508kgkl fue _ 1SD
Diesel engine HSD o 1508 kel fue Generator HSD
Gas turbine Matural gas _q 5.54 kg/1000m 3 fuel Usa .
 Combined eycle . Watural gas 5,64 kg/1000:m 3 fuel Jusa -
 Vleelric frnace Thiflet  {Electricity - . i 0.1 kgt metal processed . USA -
: : : Electricity and IDO . 0.1 k't raetal processed USA
o Electricity and Natural gas 101 kg't el L‘processad USA
Melting furnace - | glass Bottie glass (fuel MFQ) (13 77 kgkhfuel Measurément
: S Flat glass (fuel MFQ) 3.72 kg/kl fuel Measarement -
tin¢ 100 ! L.87 ke/kt fuel Japan L .
: : Electricity ) Measurement 1
aluminum - | HSD 1.89 kg 'kl fuel Japan
. .o jLeG 3.23 kgt fuel _ Jagan _
L . PG 1.38 kgt fuel | dJapan_
Reheating furnace [ Biitet Bo 1.74 ke/kl fuel Japan
. Natural gas 1.24 kg/1000m3 fuel dapan 1
Heat teeating furnace I_&lass | Naturalgas 1.24 kg/1000m 3 fuel Japan
S aluminum - | HSD 3.50 hg'k] fuel - fdapan -
Absarption facility | sulfuric acid . 1.27 k't sudfur - | Japan —
Burning kiln cement Coal - i 3.24 kgt fuel Measurerqent |
DO* . 3.93 kg/kd fuel 1 Coal .
Waslte pil* 4.13 kg/kl fuel Coal
Natural gas® 13.70 ke 1000m3 fuel Coal . .

“fy tile Natural gas ] 0088 kg 000m3 fuel USA . I

: l; cefamics Natural gas -] 0.098 ke/1000m3 fuel e :

R Oven food HSD : 1.68 bkl fuel Boiler HSD : i
Kerosene 1.39 kg'kl fuel | Bailer l-:ggﬂene ]
| Natural gas 1.21 kg/1000m3 fusl _ Boiler natural

| I plastics Naturai gag 121 kg/100Ka3 fuel | Boilee natuzalgas -
Doyer paint baking | LPG 0.650 kgt fuel | Japan :
j defergeat | HSD 4.69 kg/kl fuel Measurement
clay Natural gas 1.63 kg/1000m3 fusl Jagpan
Nate: For fuels with * mark, calorific conversion was made from coal.



Table 6 Em'ission Factors for PM

Facility Uzage Fuel Emission factor Source
[ Boiler Utility MFO 1.84 kg/kl fuel General boiler MFO
Natural gas 0.013 ke/1000m3 fuel Measurement
General HSD Q.163 kekl fuel Measurement
B0 1.23 ke/kd fuel Measurement
MEO 1.84 kg/kl fuel Measurement
Kerozene 0.011 kg/k! fucl Measurement
Coal 6.32 kg/t fuel Measurement
Natural gas €.040 kg/1000m3 fuel Measurement
Waste heat [
Waste tire - 0 No available data
Waste rubber _ 0 No available data ]
IDO and MFO . 1.40 ke/k fuel 0.75*IDO0 + 0.23*MFO
MEO and Black liquor 2.35 ke/kl fuel Measurement
Generator HSD 5,12 keg/kl fuel Measurement
1DO 5.12 kg/kl fuel HSB .
Dicsel engine HSD 5.12 kg/kl fuel generator HSD
Gas turbine Natural gas 0,186 kg/1000m3 fuel USA
Combined cycle Nataral gas Q.186 kg/1000m3 fuel USA
Electric furnace bijlet Electricity 20.4 kgt metal processed | USA
: Electricity and [DO 20.4 kgt metal processed | USA
Electricity and Natural gas. 6.5 kg/t metal processed LISA
Melting furnace glass Battle glass (fuel:MFO) 2.19 kg/kd fuel Measurement 1
Flat glass (fuel MFO) 6.96 keg/kl fuc] Measurement
zine | 100 0.253 kgskl fuel Jagan
Electricity 0.041 kg/MWh fuel Measurement
aluminum HSD . 0.488 kg/kl fuel Japan
) LPG 0.685 kg/t fuel Japan
) . : C ) lead . LPG : 0.046 kg/t fuel Japan
Reheating furnace billet 1D0O i 0.333 kg/ki fuel "I |dapan
. : ) Natural gas . 0.033 kg/1000m3 fuel Jdapan -~
Heat treating furnace glass Natural gas 0.030 kg/1000m3 fuel Japan
: ' aluminum HSD - 10.338 kgfkl fuel i Japan
Absorption facility sullfuric acid S o e ) : A
Burning kiln cement . | Coal L 23.38 kgt fusl " | Measurement ) ‘%
N N1 1 27.54 ke/kl fuel ~ | Coal i i . g
Waste ail* : 28.94 kg/kl fuel Coal :
e I Natural gas® 2589 Xg/1000m3 fuel - | Coal
S ke .- _ | Naturalgas 0.024 kg/1000m3 fuel - | USA
¢ feeramics -. | Natural gas 0.024 kp/1000m3 fucl - - |tile ‘
Oven S N £ o THSD - 0.168 kgl fuel Boiler HSD ]
©- | Kerosene | 0.011 kpikd fuel Boiler kecosene
Natural gas 0.040 kg/1000m3 fuel Boiler naiural gas
.1 | plastics Natural gas 0.040 kg/1000m3 fuel .~ | Boiler natural gas
Dhyer - - © 0 | paint baking | LPG 2.52 kght fuel Japan
. : i | detergent ~ JHSD 5.49 ke/kl fuel ’ Measurement
clay [ Natural gas 1.67 kg/1000m3 fuel Japan

Note: For fuels with * mark, calorific conversion was made from coal.

Table 7 Efficiency of Part_icu!ﬁte_Removﬁl

o - Efficiency _ _ ig;
. Freatment unit of removal | >
%)
| Cyclone 70
Serubber __ 90
| Baghouse 95
Electric precipitator 95
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3.2.4 Basic Data on St'alioﬁary Sources Necessary for Air Dispemiqn Simulation_ :
(1) Faclories
1) Stationary Point Sources
In this Study all the facilities in the surveyed facloﬁcs wérc trca!c& as 'sl'zfltim]ar'y point strccs.
(é) Pollutant Emission
In this Study, pbllutant emissions from facilitics were célc’ufatcd froni consumption of fucl
and raw materials, and emission factors, Another method is direct calculauon from dry gas

volume and pollutant concentration from results of emission measurements.

(b) Wet Gas Volume

" In this Study, wet gas volumes from facilities were calculated from fuel c'onsumptidn_and wel
 gas volume per unit fuel, and consumption of raw material and wet gas volume per unit faw
“material (Table 1). Another method is direct use of wet gas volume from: emission

nigasurement.

(¢} Daily Operation Pattern -

- The daily operation paitern of each facility ‘Wri_ll'cn in the qucétibnriaire sheet was used, -
- (d) Number of Monthly Opemlidn' Days

“The number of monthly operation days was assigned to each month by taking into
~ consideralion the number of Sundays and holidays in each month as shown in Table 2.

(¢) Gas T e_mperatu.rc '

E 'Gas tcmperaturc at the !op of slack wiilten in the qucsuonnalre sheet was used. In case gas

temperature dala is mlssmg, averagc temperalure of the corrcspondmg fac;hly in the

* quéslionnaire or existing data in USA and Japan (Tabie 3) was used.
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Table 1 Calculation Method of Wet Gas Yolume

_ Facility Usage or input material Fuel Calculation method
Boiler utility fuel consumplion and 02 _
general fuel consumption and 02
CGenerator ubility fuel consumplion and 02
Diesel engine fire pump fue! consumption and Q2
Gas furbine utility {uel consumption ang 02
Combined cyele uhility fuel consumption and O2
Electric furnace iron scrap wet gas volume : 23000m3N/A&
annual scrap charge : 150000 by
annual total cperation hour : 7350 hrsfy
23000/1500004 7350 = 1127 m3IN/t scrap
: dry gas volume ; 21200m3N/Mh
Melting furnace glass fuel consumption and 02
zing S DG fuel consumption and 02
clectricity measurement )
: wel gas volume ; 1300m3N/Ah
electricty : 500kW
1300/ 500 = 2.6 m3N/kWh
dry gas volume ; 1200m3N/h
aluminum fuel consumption and 02
- lead . fuel consumption and 02
Reheating furnace billet fuel consumption and G2
Heat treating furnace | glass fuel consumption and Q2
iron and steel fuel consumption and 02
) aluminum - fuel consumption and 02
Absorption facility : sulur consumption and 02
Burning kiin : cement fuel consumption and 02
: tile fuel consumption and 02 -
.' ceramics : fuel consumption and 02
Oven food fuel consumplion and 02
| plastics - fuel consumption and 02 ]
Doyer paint baking fuel consumptionand G2 -
: detergent fuel consumption and 02 .
- clay fuel consumption and 02 -
Table2 Assignment of Annual Tetal Operation Days to Each Month
dgpta]days 1 2 3 4 b 6 7 "8 9 10 11 12
1 HMuly Oct. dan. May Aug. Nov. Mar. Apr. June Sep. Decc.! Feb,
13 July Oct. Jan. May Aug. Nov. Mar. Apr. June Sep. Dec. Feb.
326 July Oct. Jan. May Aug. Nov. Mar. Apr. June Sep. Dec.- Feb.
337 July Oct. Jan. May Aug. Nov. Mar. Apr. June Sep. Dee. July
349 QOct.. Jan. May Aug. Nov. Mar. Apr. Jurne Sep. Deec. July  Oct.

Jan. May Aug. Mar. Dec.
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Table3 Gas temperature at The Top of The Slaék

Facility Usage Temperature Source
(C)
Boiler utility 186G Questiomiaire
general 226 Questionnaire
Generator 318 Questionnaire
Diesel engine 318 Generator
Gas turbine utility - 227 Questionnaire
Combined cycle utility 150 Questionnaire -
| Electric furnace iron serap 105 Questiohnaire
Melting furnace ¢glass 301 ° | Questionnaire -
' zink 365 US EPA
aluminum 700 | Questionnaire
. lead 50 Questionnaire -
Reheating furnace billet 390 Questionnatre
Heat treating furnace glass 120 Japan
aluminum 300 Questionnaire
Absorption facility sulfuric acid 70 | Japan .
Burning kiln cement 117 Questionnatre |
' : tile 262 ceramic ware
. ceramic ware - 262 | Questionnaire
Oven food . 150 ‘] Questionnaire
. plastic materials_ 150 - | food ' .
Dryer paint baking 79§ Questionnaire .
: : detergent 92 | Questionnaire
clay 90 ° | Questionnaire

N 2) S;laiiolna'ry'mea Sotirces

In this Study, emissions from unsurveyed ch{orics were treated as arca sources, Average daily
3'paltem of boiler and generator was uscd as the dally operation paitern of the unsurvcyed
factorics (Table d).

. Table4' Homly Emissmn Wei ht for Stationary Area Sonrces
Time zone] 1 2 3 4 5 6 T -8 9] 10] 11 12
| Weight 0.035 0.035] 0.035] 0.034] 0.035] 0.035] 0.037] 0.044] 0.048] 0.048] 0.048] 0.048
Time zone 13 14] 18] 18] 17 18 19{ - 20] . 21 22 23], 24
Weight |0.048) 0.048] 0.048] 0.047] 0.046} 0.044] 0.043] 0.041] 0.040] 0.040] 0.036| 0.036

" (2) Households

Daily operation patters of households was set from the surveyed result shown in Figule 4.3, 9
in the Main Report (Table §).
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"Table 5 Hourly Emission Weight for Households -

3-10

Time zone 1 2 3 4 5 6 7 8 9 10 11 12

[ Weight § 0.02] 0.13} 0.16] 0.11] 0.04] 0.04] 0.06] 0.06
Time zone 13 14 15 16] - 17] © 18 19 20 21 22] 23 24

Weight 0.09] 0.04 ' 0.02] 0.071 0.11] 0.04] 0.04] 0.02 -
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3.3.1 Traffic Volume
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Table

Designation of Direction in Traffic Volume Survey

No. Road Name Place Nanwe Directlon (To)
(Kecamztan/Kabuopaten) 1 2
1 __ |Sutan SyahelrsProl, Moch.Yemin Menteng/Yolarta Pysal Hos, Cokreamlnoto M. Thanirln |
2__|tmaa.Benjol . Mentengifakarta Pusat Hos. Cokrpamineto M.H. Thamrin
3 |MILTRamen Menteng/Tekarta Pusat Meonas fend, Sudirman
4 |Jcnd. Sudirman Tansh Abang/Jakarta Pusat M. Thamein Scmanggl
5 |Casablanca Sctia Budi/Takarta Scjatan Kp. Melayu Kurlrgan
& | Pen_}aﬁngan.:’ﬁl\n_rln Utara Mangga 11 Kapuk
| 7 |Pulo Busran Cekung/Jakarta Thmur Pulo Gadung Fulg Buaren
8 |Scipong Raya Scrpong/Tangorang Scrpong Parung
| ... 9. |Tol Prof. Sediyatmo Penjaringan/iskarta Utars Yakarta Sockaﬁ:a-l[atta
| 10 |Tol Jakaita-Mevak Kembangzn/lakaria Barat Jakarta Tangereng
[ 11 |Tol Jegorawt Maknsar/Jakarta Timur Jakarta Bogor
12__|Tol Jen, S, Parinan Palmerah'Jakarta Barat Grogel _ Senayzn
1} * [{Cipayung) - |Clsarua/Begor Clsatua Ciawl
14 Ji€ ia'a'D Cian i Bogor Bogot Sukabuml
1% |Bogor Raya Cibinong/Bogot: Jakarts Bogor =
|16 |(Kerangasem ¥im) CiteureupBogor Cltevreup Madang
17 - Pajagalan L Scmplak"quor. . Bojong Gede Bogor
18 _ j(SuXaresmi) Semplak Bogor Clputat —__ |Pogar
g Sencang Blok AlL ‘ Bo_gor fengnh-'Bogor Clmahpar Sengang .
"20_{ir. . Juanda " | Tambun/Bekas) Cibituag Bekast .
21 |Tol Jakarta-Ciksmpek . |TombunBetast Citampeks Jakatta
e Knmc-d(; - : Bekasl Sclatan/Bekast Nangla Dzhlia Raya
n Serang Reys . Balars]a’Tehgerang Serang Merak
N Tol Jakaita-Meruk Balera]afTangerang Takarta Mersk
25 . |Pslem ' . - Iativwung Tangersng Cibod assar} _|Bencongan ]
26 JAnaPuta ; Cipub'll.fhhg'frang Clpuist Kedaung
h: 27 | Melawi Kebayoren Barw/Jakarta Sclatan Sultan fskandarsyah " |Psnglina Polim .
28 {Kehon Kocang Tansh Abangifakarta Pusat ML Thamrin K.0. Mas Mansyur
3 Keboﬁ Baweng 1 Tanjung Friokfl::ak:!a L'Iafa Yos Sudarso Bugls '
[ 30 [Kartiks Utams Kebayorsn Lama‘lskaria Selatan Pondok Indah Mall Metro Alam
3 |secpura. Fondok Gede/Bekash MaliBssyar. - |Pondok Gede
R} (ﬁatol Subroto B Teesh Abang/akarta Pézs.ét : _IStipl L . Sci‘émbggi -]
33 |Basn Mogot . Grogol Petamburs/fskarts Bzral Grogel : |Tangerang e
M IPr Lstumcten . Tambora'Jakarta Barat Sockaring-Halta Gregel
35 |R.E Martsdinats Pademengantfskarta Ctara Tanjung Pifok Guaung Saharl 1
3§ |Dansy Sunter Barat . Tenjung Priok/Faknrta Ltera R.E. Martadinata Sunter
37 llend. Achiiad Yant ' Cempeka Putin/Jaksita Pusst | anung Peok Ciftitan
38 _iBckasi Raya Polo Gadung/lakaria "I‘Imur . Pulo Gadung. Kiender
39 irahiawan Revolust 10uren Saniv3atcarts Thmur Klender - " [ Pondok Bamby
40 {Pondok Gede Rays " lpayung/iakeria Timur : f‘ondok Gede Tamen Miat
11 Maniping Pranatan Mumpang Pmpafshgﬂakada Timur - Kuningen - Warung Buncit
. 42 . VArtcrd Kebojorsn Lama- Pondok Indsh . | [Kebayoren i,amaflaknl'fa Sclatan Keba yorai Lama Pordok Icdah
43 [Cikdog Raya | ' Ciledug/Tengerang . Pakarta Ciledug
;41 - |Sultan Hasenoddin Ktbéjc-rnn Baru/Jakarta Sclaten Seoayan Bk M
45 . |Bekasi Timur Raya Jatinegaraf)akaria Timur Kieader Jaiinegsra
46 | (srapas Juys) Bekasl UtainBekash Bekas) o |Pute Gadung
47 - [Hamkam Raya Jetl Ssmpurns/Beokas) Jatiwarng Jatimornl
48 |Tanjung BarstiLenteng Agung Jagakarsa/§aksria Selatan Fasar Minggu _ Depok
4% [Jonibang ] Ciledug/Tengerang Chiedug Pondok Aren
| %0 |KaraweciRaya Tengerang/Tangersng Tengerang Tol Jakeria-Mersk
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3.3.2'Tyavel Speed

Table Travel Speed Survey Results
ROUFENO. I igjor Road offrom South)
ROADNAME Putiti Besar Sel. - HayamWuruk/ Gajah Mada - Maja Pahit - Madan Mecdeka Barat
TMTL Thanvin - Jend. Sudwman Sisingamangaraja - Panghma Potun Falmama
SECTION DSTANCE I'RAVELTI_E!E TRAVEL SPEED (km/ N
NG CHECKFPOINT CHECRPOINT (krm) [ WEEKDAY HOLIDAY WEEKOAY HOLIDAY
NAME NAME MORNTNG] BPAYTIME | EVENING | DAYITME | MORNING DAEE;IM E | EVENING | DAYTIME
81 PMedanMerdeka Utara Inam Borgol 27] a3  war] a0 0547 136 20.8f 15 3.0
12 |tmamBorjod end, Gatot Subroto 31l osa3)  mes 1927 o4 25 167 36 45
2.3 {lend. Gatot Subroto [Sencpati, Patlimura 18 04:22 {705 98:17 (1222 7 152 130 45.6
34 [Senopati, Patlionura Kyai Maja, Trunojoyo 12 o7 5600 05H peaid| 156 8.0 13.6] 179
- 4% [Kyai Maia Trunojoyoe Cipete Raya 42 11:13 2245 21 140} 224 121 1.3 140
56 |Cipeie Rays Lingkar Luar (ORR) 17| oazef  oads]  ooe2el | 294 7.3 27 287
Total uz 3308 5930 1:54:28 2349 231 148 2.3 264
TOTAL IDLING TIME sestl  ovasl | 0505 ]
[ s LingkarLuas {ORR} Cipete Raya - 17]  oa2e] ¢ otos] o  woas 32000 250 184 2.8
&5  [Cipete Raya Kyal Maja Truncjoyo [ %4 2658 37:45 Y37 B YR 9.3 Rty 150 T4
54 {Kyai Maja, Trunojoyo Senopati, Palimura 12 04:33 07:4C {03:36) 0420 155 94 .4 2] 14,6
| 43 [seopati Pattimura fend. Gatot Ssbroto is| osn| oaoof 22| @ 0o 360 215 44
32 [fend Gatot Subroto tmam Bonjol | oesy) osar]  ozas|  euss]  we ny oS4 s
21 [lemam Borjot Wedan Merdeka Utara 27} oeo9| - 1007 ioas|  osas] - es| L 16| is2 240
Total 17 s9.8] R0 S8 2948 asaf 22 2.6 w2
TOTAL IDLING TIME Cwar| aete| naR 1ow '
ROUTENO. il PMajor Road 1o/ from East] _ ]
ROADNAME Kramat Bunder - Letien, Suprapto - Perintis Kemeadekaan - Bekasi Raya
o - Sultan Hamengku Bu\ﬁc-nbé(BekasiRAya). - Bickasi Raya - Suitin Agung (Pebasi Raya)
SECTION DISTANCE TRAVEL {IME } TRAVELSPEED (knifR) :
NO CHECKII'"GK:.\T .C‘H ECKFOINT (l{nl WEEKDAY . !{OL[ﬁAY V\EEKDAY . ‘ HOLIDAY
: NAME . NAME MORNING m_\ri_LiE pvening | pavime | mossme| pavinie | Bvixe | pavin :
01 ' [SenenRaya Pasar Ssnen : . {land AYan),Laks M Yos Sudarso cad] 00 Caazo] naso|  C0d0o 0y 08f w0
b2 | | Avant Laks Myos Sudins |BekasiRays ' Tas| Comssl asas] sl e EXY 150 8.2 36.0
23 {BekatiRaya " |Lingka: Luar (ORR) ag] w00l codso] . esas] onx 103|220 86 28
‘34 " [LinghaeLuar (ORR) Kranji lyover e8] cexs cusol 1820 reao] - maf 1380 226] | ass
Tolal’ ‘ : Casel soag) ) ragas| rees] o wese] nal owmA  wsa| - owe
TOTAL IDLENG TIME e wsol - 1220) 2043 040 '
| 43 | ]piq;_@m-'e:' Lingkar Ludt (ORR) so| - arss| visel  1ms] 0 oasp i oo14E &0 M2 04
32 |JLingkarLuar (ORR) BehasiRaya A6 26:10 2540 19.705 iUty . 6.0 84 113 10.7
21 [BekasiRaya Jored A ¥and, Laks M Yo Sudarso asl 0] tomef 10wl o os0 a5 X 7% 21
10 Jrnd Avast Laks MYos Sudarso [SenenRaya, Pasar Seren ] reool o) | wae]  06ss 220 & %0 82
Total 188 12xas] 0 seso]  saiel 4540 135 1958 22 - uzr
TOTAL IDLING TIME Ta&10] - 2050 as] 1115 s '



FOUTENG. Ul PAdajor Road tof fromWesY] .
ROADNAME K HE Hasyim Asyhai - Kyai Tepa - Daan !\i‘igolb
sEchoN DETANCE TRAVEL TIME TRAVEL SPEED (km/ N}
KO CHECKFOINT CHECKPOINT {kn) WEEXDAY HOLIDAY WEFKDAY HOLIDAY
NAME NAME MORNDNG | DAYTIME | EVENING | DAVTRME | MORNING | DAYTIME | EVENING | DA YE-E“
01 |[GaiahMada Ratway (Duri- TN, Abang) ~ 20 D450, 0513 7. 0634 248 16,6 160 174
12 Railway(Duti-TN. Abang) Frof DrLatumeten)S, Parman 1.5 010 1120 10:58 06.27 284 7.9 82 13.6]
2-3 _ |ProfDrlatumeten/S. Panmun [Pangeran Tutugus Argke 26) 0820 05:42 0450 05:33) 187 74 a2 ne
34 |Pangeran Tubagus Angke Lingkar Luar (ORR)[Futare] 4.5 15:3% 05:20 1345 {341 7.3 239 21.2 1
Tetal . _ 1we]  ussl  awas]  xoen]  wm| we 185 177, 728
IOTALIOUING TIME o os3s]  1e22|  mas] s
43 . [lirgkar Luar (ORRHFuture]  |Pamgeran Tubagus Arigke 43 E 1459 3-5:25' 110 0728 - 18,0 7R 20.5] 2
32 [Pangeran Tetagus Angke - |Prof Drlatumeten/S. Parman 26 19:23 09:35] 02 14:12 8ol - 152 52 11.0
21 [PafDilatumetenfS. Parmen [Ratway Qari-TN. Avang) | 15) el o20s] ol amg]  ms]  aaa]  ssa]  wa
10 [RalwayTuri-TN. Abang) CajshMNada 2.0 07:50 0445 06:37 05:45 15.3 253 19.1 0.9
Tetal 1ce]  wss] sos]  sier] aes 141 12.5 4 w7
TOTALIDUNG TIME ssl sl xS osss
B ROUTENO, - IV {Tell Road)
ROADNAME | ) | Letien S. Faman - Jend. Catol Subrolo - Lejen Haryono- Jalan Fol Jakarta Crkainpek BN
SECIION . ¢ . ) Cfostance| - TRAVELIDME L . TRAVELSPEED (km/hy
KO | CHECKPOINT CHECKPONE | da WEEKDAY | HOLIDAY - WEEKDAY " |Houpay
' Narg NAME : C 0 [ orsiva | mavie | evenig | saveste [uomime] pavress | sveving | pavieds
01 fargolpioves  romengFlyovee | cihia| o ceos| sl ozao) oms] | w2} v s8] asg -
12 |Tomanmg Plyover - Stipi Flyower .- : “ 27| eeas|ozeo | cazef o 02as 28] el ea| 0] : %
23 |stpiFyover dsemanggiBridge 23] oeas|  oroc] c oxoel  aimo]  era] - ome| wa] s '
L) Scm.ang‘gi Bridee _ |KuninganFlyover S e (2-25 0210] 0240 0658 621 632 B 78.3
+5  |KuninganFiyover | [fetetFiyoves. sl onse| cvas|  was] dias| s ast] o owa]  esa
56 |Iberrlyover C[Cavangiyover o |7 sl - opa0| C caas| cess]  oao} . wral omal w70
| 67 _|Cawangyover 7 rondokCede o sl es2o| o ogas] omiasf osas| ool ed] o 264 9.3
Total ‘ S - f 190 1800] - 210 s0s] 1645} ¢ s3] sis 408 €81
TOTAL IDUNG TIME o o Cr R R ' '
76 |PendokGede - lcawarg Fyover C sl oeas] oosae| sl asae] Coms| s mol s
&5 |Cawang Flyover 1 jetElyover R Cos] o] el a2l ceus| i w2 50| et
S |TdetFlyover “|Kuningan Flyover vo] - anol G ooras]  eias]  onas L Y 65.1 5.1
43 [Kuningan Flyover %ma:\ggifriﬁse - 25 m‘25 Ry Q205 . 0200 - 623 613 7;2.0 .75.0
32 |Semanggi Bridge . {Stip Flyover 23] eas] oeoe]  1aas] gias| o sas €940 13 789
21 [Shpitlyover . . ) Tomanslﬂ}'ovﬂ . 2] s omis 1830 - 0205 720 " 49.8 9.8 718
1-0 | Toming Flyover . |Grogot Fyover ) Cur] oew]  ocies) e ores 76.9) 720] . 60 729
Total _ L 190]  zas| wess 4sael  1ess]  aeaf eod oasz| ea
TOTAL (DLING TiME : _ ‘ ool oo 0929 oo ) = I
B ROUTENO, R V. {Minor Roads in Pandek Indsh Residential Area} : : o g
ROADNAME ' ¢ |KadtikaUtama - Metro Alam 8 - GedurgHjan § - Niaga Hijau Raya L
. o -DutaMNisga Raya - Sckedah Duta 5 - Sekolah Duta Raya - Gedung Hyaa Raya
SECTION | T DBTANCE © 1 TRAVEL TIME TRAVEL SPEED {km/ h)
NO GeckeoT ©ocHzokRoNT | g  WEEKDAY HOLIDAY WEEKDAY HOLIDAY
NAME . INAME B MORNDNG | DAYTIME | EVENING | DAYITME | MORNISG | DAYIME | EVENING | DAYTIME
(01 [afetroPondok Indah - |Gedung Hyau Raya 17 032 A0 20.4) 284
12 |Cedungtlgau Raya B ctre Pondok IndahiW- 15 14 : 023 - €258 ﬁ KR 24|
73 [MetoFondok Indah(W-B)  |MetroFondokIndavE>wy | 14l 0255 0223 2.4 M$
34 [atetre Poadot IndaWESW)  {Cipulat Raya 11 200 01:45 230 07
Total . se]  ooo] 1es] o000  10ss 00 19 0.0 08
TOTAL IDUNG TIME o000 co1e] o] 0005

3:50



Han

3.3.3 Simple Emission Test

rarm e

3-51

Type Made] Wanse Age Km Fuel Capacity (1] N __Smuoke 7]
>4.5 BT H 1 2 3 >50)
LBus Mercedes Benz 2 Dicsel - -1 e L] 9 12 163
1.8us Meegedes Benz 5 - Dicsel - -1 -1, 52 54 52 B
Lhus Mitsubiski 1 ani5e Dicwel 7548 I T D 11 N 303
£.Bus Masubishi FUSO ¥ _',3“139_1'* Dice] 7545 -t -1 42 14 % 43
LBus Maorcedes Beaz i - Dicwct - T 61 3] [ &
L Rus q 343534 Do 6123 I I 1 [t u_:
L Bus - . Dot - -1 -1 4 30 24 263
L. Bus Meecodos Benz Bt Diccl - -1 A 51 52 57 E0 ]
L Bus Hino L) BouTE Dicscl 4178 .l -1 45 14 4 45)
E. Bus ] 41817 Dicsel 6724 -1 -1 17 10 14 (EXJ
L Bus Mercedes Bonz 0396 | B : Dicscl 5415 -1 1 1 5] [T 377
L. Bus Mercedes Benz 10 - .__Diaxt 3875 -1 -1 33 35 14 kIR
L Bus Meroedes Benz -~ 13906 Gicecl . 1 a4 | @ 54 TR
L.Bus Mareedes Benz ] 125 Dicset . - -1 -1 L] 12 &3 16
L.Bus HINO - | 234)%K Dicsel - -1 - 8 t4 - 2 153
LBus  Micrcedes Beaz 3 355750 Dicsel - ! A ] [ 10 73]
1. Bus Moigeides Benz Z 219251 Diesal - -1 -1 23 2§ 23 . 23
L.Bus Mergodes Benz Q308 $___ MIé Digscl 5673 -1 -4 54 50 52 52
L Bus Hina i [LORT Dicsel 6724 -l -1 34 20 18 15
L Bus Muigtdes Bor2 4 - Diiesel 5958 -l -1 50 3t 8 31}
L Buy Hino - 3TN Dicset - -1 -1 M3 2 23 R
L Bus Hine 10 MY Cricacl - -1 -1 L] t4 4] 47
L Bes Meeeedey Benz 1 10499 Biescl - -1 -1 kY 23 18 .. M)
L Bus Mercedes Boaz 3 817 2] - -1 -1 17 k1] 2 2
L Bus 2 Gasl Duesel - -1 <4 33 M 43 M
LBus | Mercedes Benz - 2450 Diesel - Bl - 34 3 16 37
L Bus Morcedes Benz 15 - Dicsel 5673 -l -l G 58 54 60.7
2 B i 7o
Type Model Name Age Km Fuel Capacity O HC Smoke
: 4.5 > 100 1 2 k) »50
- S$.Buys Foyoty KITANG 3 864186 Gasoline 1330 il 000 -3 { [1] -1
P8 Bus Toyota KUANG 5 LEERL] Gasoling 1400 .07 1582 -3 ¢ 0 -1
S$Bus Toyota KUANG 5 854340 Gasoline 1400 151 12 -3 0 1] -1
$.Bus : 1 26384 Dicsel 3298 1t -1 13 10 12 11y
S Bus Tsuze Miai 3 T G P N ] 52 43 517
S.Bus [suzy Metro Mini - 17 - Dizsal 2369 ..l -1 5t 29 [¥3 413
5.Bus . ) 12 - Diosel 2188 -1 et 62, LI 57 253
S Bt Fouza Mewa Mini - | 15 . - Dicscl p A A a3 50 51 FTV
| __5Bus ) ) 1 - Dicsct 3298 -1 -1 t -6 63 £3.7
5 Bus Tsuzus TL i 597192 Dheyel 230 -4 -1 &0 & 8 93
S Bus - - Desel - -1 -1 St 43 50 41
S Bus kuzu 2 - Bricscl S 1Y -1 -1 it $2 &6 - 661
S Bus _ Isuza Metes Mini 1] T Diesed 275 -4 ! 41 ) 46 417
S.Bus - 33118 Dicsed 1% -1 -1 32 24 30 - M
$.Bus ¢ : 4 - Dicsel 3248 -4 -1 & 50 58 8
S Bus - ey Mewo Mini - 2 - Diescl 3168 -1 -1 .4 1) 6 363
S Bus tsuza Meics Min| [ 53 Criesel . 31515 B -1 e - 25 233
5.Bus Wisubisai : [FETH “Diesel Weo - | 1 oI ] 42 35 [T)
S Bue Isuza Moo Minj ¢ 6487 Chesel __ 368 1 -1 LM 16 45 39
© 8 Bus tsuza Mcro Mini ta . Dicsel R 1 BE ] ) Eo] £
S Bus Toyots MACE LB . .- 47224 Gasoline 1600 LR] 1370 L -3 [} 1] -1
S Bus . Daihatse 1] 21237046 Dicsel 2530 - . -1 M 30 12 253
S Bus Toyoe KUANG 6 C5I990 Gasoline 1436 041 914 -3 .0 0 o1
- S Bus Tayoia KIANG 3 &4327 Gasoline [486 354 1249 -3 -0 0 -1
~ 5.bBus Toyota KUANG 5 L. Gasoline 1436 8.6} 358 -3 ¢ 2] -1
S Bus L 61377 Gasoline 1589 047 594 -3 [ 0 -1
5 Bug Toyoa Kijany ? 22118 Gasoline 1435 7d 1560 =3 0 0 -1
S Bus fsuze Metre Mini N 8158 Diesel 1238 -l -1 35 a9 30 353
S Bus Micsubivhi T120 §5 3 BE9H Gasoline i34 . 31 433 -3 Q Q -1
S Bus . Toyoia KUANG 4 i3 Gasaline 1436 LRI (13 -3 .0 0 -1
“SBus - Toyota IGjany [ 22155 Gasoling 1486 206 720 -3 0 0 -1
S Bus | Mitsubishi COLT 3 - Diescl INg -1 -1 49 32 32 36
S.Buy wzu Kopamilet _k 40403 * Dicsel 368 -1 -1 Ei ] &5 56 ]
S Bus Toyoia 32 795647 Gasoline 2188 -1 -1 Ei] et 66 - &1.7
S Bus tseza (Kooajs) T - Dicsel 1268 u f i 25 -3 7
S By twra (Kopaja) ) : Dicsct 3148 N 3% 39 3 312
S Bua Mitsybishi COLT 9 - Digsel - -l- -1 30 X L3 307
5 Bus Mitsubihsi COLT ? - " Digsel 3198 -1 -1 83 72 66 | 13.7
5 Bus Tsuzy Meirs Mani H . Dicsel 31163 -} -1 43 19 - 41 42
Buy Toyota KIANG 5 0735 Gasoline 1465 143 3400 -} 0 a . s -l
Bus Mitsubishi COLT } 81767 Diiescl - -1 -1 42 43 41 42
But Touza Moua Mini ] 14143 Dicsel I -1 -1 &1 i . 3T $0.1
S Bus Tsupu Melro Miri ? . Digsel 18 1) -1 ] 56 &0 £8.7
5.Bus Toyota KIUANG § 14456 Gasalioe E500 [ H ) 0 0 -1
5 Bud Toyota KIIANG 2 12888 Gasoline 1486 [%] 636 -3 0 .9 -l
S Bus Toyota KIPANG - 2 9311 Gasoline 1485 008 1ot -3 0 [1] ]
S Bus Topots KUANG 4 FHs51 Gasoline 1446 216 110 -3 1] [1] A
5 Buy “Tayo KUANG 2 $8654 Gasoline [ G.49 1810 3 o 0 |
S.Bus Toyota KDANG 3 1075 Gasoline [E13 .43 13 B 0 0 -1
5.Bus Toyota KHANG 3 36498 Gasoline 1485 31 1100 -3 0 0 .1
S Bus Toyots KHANG - S Gasoline 1485 3% 1360 -3 ) 0 -1
$Bus Toyota KHANG 4 - Gasonne tadd 03 i 3 [ 0 |
% Bus Oeihase - ? - Gasoline 993 571 1045 -3 a0 [/] N
[ S8 Tsuzu Mcuro Mint [E] < Dicsel 3775 3 3 5 53 31 E3 K]




Type Madel Neme Age K Fuct Capacity [33) HC Smoke
. >4 § 31200 1 ¥ 3 25
S Bus - Bsuzu Mckro Mini ¥ 34 Dicsel A% ] -1 40 34 36 36.7
SBus | Topon KiANG - i P Gascline 1454 655 I3 3 0 [
5 Bus Sure Merro Mini | 10 - Drgse? bEE -1 -1 24 L . ] 30
3 Bus Isuzu Metro Mini 9 - Digstt P ) i 37 k) 47 45.7
3 Bus Buzu Metra Mini 13 - Diesct 326 -4 LI -2 59 i) 03
$8us tsuru Metro Mini i5 - Biesc} 77 -1 -l i3 2 6 1.4
8 Bus Mitsub{shi COLT 1 12139 Dieset 1268 -1 -1 6 Fil L] 3.3
$8Bus Mitsubishi COLT \ 2187 Dicse} 298 -1 -1 34 15 1 297
$.8us Toysta KANG 4 - Gasolini 1444 (X} 1338 -3 4 @ N
S 8us Bsuru Mcteo Mini 5 - Diesel 2330 -i -1 56 LE) 42 48
S Bus Butu Metro Mini - . Dicse? paa s -1 -1 31 30 B )
5 Bus Hsuzw Moo Mini - . Diesel 2530 -1 -t 3 1n ” 333
5 8us Isure Mewo Miri 15 - Eresel 23 -1 -1 16 n 16 347
Bus Tsuzu Metro Mini - - Dicsel 253 -1 b E]) 44 T
D Tsure Metro Mint 1 - Dizset R I LT L 52 L7
Bus Tsugu Metro Mind 1] - Dicse] 2175 -4 -1 S8 47 26 03
T8 | Fere MetoMird 5 . Diesel ¥ a -F 37 11 ¥7 33
7i 1 i3 L ) I | T
e Model Name Age Kin Fucl Cupacay (2] HC o _Sowke
’ >4.5 3240 1 3 3 33
NC By : B : T 3 ] [} N
MC Suzuki SEPEDAMOTOR] § 31305 LG - 4% 14833 -3 0 0 -1
MC Bemo - - 547961 153 5.7% 11200 -3 0 { o
MC Baia 19 - 150 504 11330 ) 3] { -l
MC Bajaj iR - 150 .89 19760 -3 0 9 -1
MC Bai3; 18 - - 150 . +.68 13330 -1 Y] [] -1
MC Baia; 19 - 150 2317 5640 -3 -0 [ -1
MC - ___Bajy 19 - 130 wn l_‘l_gom -3 a 9 -1
MC Haiaj 11 - 150 a1 §700 3 0 [ 1
Y i) b - 150 FAT ) 3 9 0 R
MC . _Baaj 18 - L5Q $.01 13274 .3 Q 0 -1
MC Homda, Astra 1 - Gasoiing % 8.16 11500 -3 Q a -1
MC Hoota 11 - Gasaling 100 8.7 2450 -3 ] 0 -1
MO Suzeki [ - Cas+ 50 5 §130 -3 {Q Q i
MC Honda, Asira 1 - Gasofine .30 LX) 580 -3 0 0 -1
MC toada 0 - - Gasoling S 0.7 W04 -3 Q Q -1
e Hooda 05" : Gasaling 150 258 13- -3 0 a ]
e tonda 3 : Gasaline 6 0.5 233 3 0 ] 1
MC - Vaspa 14 - Gas+ 150 2357 5780 -3 Q 0 -1
MC Vespa 1 * Gas+ F150 411 11600 -3 0 Q -1
MC Hoada 14 - Gasoline 50 4.14 1650 -3 0 a -1
MC Suzcki [} . Gast 55 an €o3§ -3 [ 0 -1
EE T Tt 1] HH
Typt Moxlel Name Age Km Foel Capatiy Co [ - Smoke
i ' - A »45 »>1200 1 "2 3 »5B
Pass * Daitialsu HLINE F 65300 Bicsel . -1 -1 kL] 3% 50 427
Pass Toysda KDANG .4 - Gasaline 1500 93 : 1016 -3 Q 0 -
Fass - Daihatsu HLINE 3 38432 L Eiesel - 2158 -1 -1 46 30 52 433
Pasg Toyoia KIJANG s, 4448 Gaslice - S 150G - 857 151 -3 Q 0 A ]
Pass Svacki FUTRA 3 97584 Gasling - 1306 - - 837 1940 -3 :Q .0 -1
Pass Toyou KIANG 3 43698 . Gasolne 1500 b1t ey -3 0 Q B
Pass * Toyola CORONA 6 39941 Gasolice 2000 .38 594 -3 Q- 0 -
 Past Toyola KAJANG 1 54787 Gasoline 500 118 796 -3 a ] -1
Puss T Toyoa 3 3006 Gasoline 100 125 E3L] -3 0 0 -1
Pass Toyoia KUANG - k) (11446 Gasoline 2500 53 1358 -3 0 9 -
| Pass Topura CORDNA ik 21941 Gasoline 1500 XL 590 -3 g ] )
Pass Holden GEM NI -] 43314 Dicsct 1600 -1 -1 5 40 14 X
Pass [ Peugeat 403558 1 Ny Gasbling L9GS 2565 i -3 Q 9 -1
Pasx fsuzu PANTHER 2 SI24 Descl 2150 -1 ] P 28 2 28.7
Pass _ Toyoa XUANG 2 96535 Gasoling 1600 §.49 1100 -3 {Q o -1
| Paw Tuzu PANTHER | 1 2452 Diesel 7% -1 4 12 3i i 19
___Pass ] : N L+ Gasolige - 9.7 133§ -3 Q 9 -1
q___: Pass - Missan SUNNY - 3 N L Gaspliae 1300 $.37 i -3 Q e -1
Pass Toytla KUANG - t2 151463 Gasoline L4585 637 - 10 ) [i] 0 -1
Pasy Toyoa KIJANG 15 118408 ; Gasolioe 1300 [ 506 -3 Q - B -1
Pass Mazdy HARTGE 9 143550 Gasoline §500 1.7% 1164 -3 Q L BN
Fass Fordizar ] 400 Garoline 1500 107 i 3 [ o 1]
Pass Ford Laser 7 11623 Gisoline 1300 744 606 -3 Q [1] -
Pasy Fond Laver ? 4456 Ciasolice 1)) 1031 1520 -3 Q ] =1
Pass - Ford Laser ? T50M Giasoline 1300 L8 N -3 ) ] -1
Pass Ford Laser T 1925 Gasoline 1300 01 | 9% -3 .0 0 -1
Pasy Fond Lasee ? 37431 Gasoline 1300 )03 434 -3 0 [} 1
Pussy ford Laser - ? 63197 Gasaliae 1300 6.4 1078 -3 [] [ -1
Pass . . Holden Gemini L 60164 Dicsel I -4 -1 73 74 47 jiA)
Pass B Ford Laser ? 69949 Gasolice 1300 1188 110 -3 .0 a Bl
Pass Ford Laser ? 5142 Gasoline 1300 0.22 38 -3 Q 9 -y
Pass Ford Laser ? 65443 Gasbline 1300 493 90 -3 ['] 0 -1
Pass ford bazce ki 2106 Gaspline 1300 814 1192 -3 ] ] =
Piss ford Laser 2 924 Gasoling 1300 53 404 -3 g 9 -1
Fass Holden Gemni [ 1974 Eriese] 1600 -1 -1 [3) &5 47 587
Pass Fonl Laser 7 21724 Gasoling 1300 4.0 338 -3 0 1] -1
Pasy Frod Laset ? 83594 Gasoline 1300 0.07 952 -3 [f] [] -1
Pasy Ford baser 1 71460 Gasoline 1300 03} 38 -3 4] [1] -1
Fasd Ford Laser 7 119131 Gasoline 1300 i 10 -3 qQ [] N




Type Madel Name Age Km Fecl Capacity co hC Smuke
>33 | >10 ] ] e »50
| Pasy Ford Laser 7 75389 Gasoline £ 300 5.1 638 -} [{] Q -k
Fass Ford Laser ? SN Gasoline 13003 106 $3 ) A 9 b
Pasy Foed Lasee 7 67607 Gaseline 1360 033 312 -3 0 ] ]
Pass Fordd Laver 7 64493 Gusoling 1300 131 374 -3 0 1] X
Fasy Forl Lascr 1 14310 Gasuling [E) [ 664 -3 0 0 -5
Pass Toyota KBANG 1 43729 Gasolice 1560 . 102 TI2 -3 Q 0 -3
fass | Ford Laser F] T2 Gasoline 1300 .n 1133 -] Q 0 3]
Pass Foed Laser 2 26000 Gasoline 1300 - 6.58 450 -3 Q Q B
Pass Ford Easer 3 27 Gasoline 1300 H.05 1% -3 ) % 3
Pass Ford Lasor 4 19198 Gasoline 1303 269 412 -3 0 ¢ -3
Pass . Ford Laser 2 11962 Gasollae 1300 419 2 -3 9o e -1
Fist Ford baser 2 17093 Gusoline 1300 509|558 3 @ 0 B
Pass Ford Laser 2 21517 Gasoline 130G 5 3718 -3 [ G -1
| T Ford Laser 2 16325 Gawtine 1300 el 51 3 T q 1
Puss Ford Laser 3 24220 Gasoling L300 137 430 -3 .0 [i] -1
Puss Foud Lasce 2 27500 Gasoling 130 113 605 =3 [ [ LI
Pass Ford Lasce 2 24504 Gasoling EXG 19.77 872 -3 ) 4 -k
Puss . Ford Lasicr 2 FEFET] Gasoline 1300 139 533 -3 0 1) -+
Payy Ford Lasct 2 23857 Gaseling (] 4.53 326 -3 [i] 1] -t
Pass Ford Lascr b4 27473 Gasoling 1300 19 352 -3 [ [} B
Puss Ford Lasce H 27338 Gasoline 1301 11.2 1210 -3 [} [] -k
Paos Fued Lasge 2 24LELS Gusoline 1300 1156 545 -3 0 U -k
Pass Ford Lascr 2 23151 Gasoiing ¥300 5.59 ¥4 -3 0. L] -1
Pass Fued Lator 2 54133 Gasoline 13064 .04 34 -] 0 G -3
Fass Ford Lasér 7. i1 Gasaline 1300 29 S8 3 [ [0 -1
Pass Ford Luset 2 1845 Gasoline 1300 713 463 -3 0 [} q-
Fass T Ford Laser ] ERILE) Gasoline 1300 [ENE MG 3 0 [ ]
Pass Ford Lasge 2 12293 Gasaling 1300 244 423 -3 4 .G, -1
Pass . Ford Lasce H 26300 | Gusoline 1300 11.02 5 -3 & Q -1
| Pass Fard Lasce 2 27142 Gaseling 1300 381 740 -3 ] Q -1
“Pass Ford Last¢ 2 IH98E . Gasoune 300 353 306 3 ] [ ]
Pass Ford Laste 2 23974 Gasoline 300 3183 580 -3 Q .0 A
Pass Ford Laser 2 27904 Gaxcline 300 12 304 -3 i a9 B
Pass Ford Lasce 2 27647 Gasoling 1300 411 626 -3 S0 N 1
Fass Ford Lasér 5 46325 Gascling 1300 - 973 1303 -3 [ 0 -1
Pass © Fard Laser 2 27149 Gasoline . 1300 + (X% 3468 <3 1] [+] N
Pass Foud Laser 3 45503 Gasotine” 1300 - EXT] 598 3 [ [ J
Pass Ford Lasgr 2 26330 Gasoling 1300 GR3 526 -3 [ ] LI
Fass Opct KADET & 46808 Gasoling 1300 : Q.09 F424 -3 0 0 -k
73 - i £ (] [ ¥i L T
Typc Model Name Age on Pl Capacity [xs] HC , © o Spoke
. : ‘ >4 5 1200 1 .2 ] *50
L Truck Nissan CKA 1 T 259795 [ 5660 -1 -1 4 2 ] 4,7
L. Teuck Merei 917 & . 30t Diesel 5938 . -1 « [] L] 26 22
L ¥ruck fuze X2 1 - TE0Psd Dicsel 10000 -1 -1 - 0 3. R7 |
L Truck . Hina FF 1 65763 Diexcl S0 - -1 -k 3} 4 Pi 30
LTk " Nissan CRA - 1 701304 Dicsel 600 - O 16 i F 193
L Teuck Mitsubinhi Fusi 14 -+ p45433 Dicsel 6557 -1 -1 13 28 37 217
L Track Hiro Ff 3 1673959 Dicszl Jo00 -1 A 13 22 4 ni
L Truck Mcreo 947 & §6453 Lricsel $675 -1 4 . 60 ) 56 673
LT ruck . Meci 387 0 1609355 . Dicsel 5675 -1 2R 41 -30 P 343 .
CTruck Hissan CKA [ ST Diesdl woo |1 SO T %
L.Truck . Hino FF ) FighE Digsel . $a75 -l -1 44 46 . 5 44
L.Fruck Moccedez Bonz 317 i? 9358 Oicsel 5513 -§ -1 50 34 -5y 313
L. Truck Mitsubishi FUSDO ¢ IR A367) Oriesel 4557 RE -1 21 42 44 3.7
LTeuck Hino FF 1 © 434l Dicsel I ) -1 il i3 il [}4
L.Tek Bino £ 1 43095 Diesel” 112 -4 -1 15 17 -6 13
LTousck Nissan CKA 1 97326 Dricsel 7000 -3 -1 19 .18 i 19
LTouck SCANIA 0 47hH1 - Digsel 10000 -1 -1 13 kL) 18 33 a
L.Towek Nissen CKA 2 il Dicsel iz -3 -1 HER pL) LR 2%
L Trck tsubishi FUSD k] 719 Dicsct 500 -1 -1 [2] 30 34 4487
\3 ; [1] 1
Type Madel Bame Age n Fuel Capacity [N HC $moke .
: : ; : : B I 1 -1 3 >50
S iruck Tsuzy 1L [ “HRN72 - Dieeel 1550 1 1. [ i+ 413
$.Touck Tsura Panthet 2 119657 . Biestl 1500 -3 -1 ] 14 14 . 12
§.Truck | Mitsubishi FE [] 47291 Dicsel -+ 2300 -] -1 [}] 0 [] 16.7
STk Mitsubishi FE 2 84625 - Digsel 2300 -1 -1 1] 54 32 ¥_ |
8. Tewck Isuze TL 1 4331 Dicsel 3309 -1 -1 68 32 24 0.1
8. Touek Dclaa 1 25916 Dicsel 2165 -1 N1 KL 35 TR 46.7
$.Touck Mitsubishi 1 59634 Diesel 1300 -1 -1 . [ &0 34 GQL -
5.Truck Misubishi 3 £4936 [L3] U1 -1 -1 82 Y] 55 533
. Touck Mesubishi FE T12} 2 15804 Onesel var -1 -1 K M 2 12.7
Treck Toyota Dyna [} EEIFE) Diesel 3660 -1 -1 ] g 0 0.7
S Teuck Mirsubishi Fuso 6 142153 Diesel 3500 -1 -1 1] 10 iz 73
$.Truck Mitsubishi FE 13 35903 Diescl 2500 -1 -1 1] i3} b2 i
§.Truck Mitsubishi 0 21334 Oiescl unr -1 ] 12 10 10 [Tk
$Treck Toyata Kijang 3 F304E Gasolioe 1i% 326 ¥ 5 5] a [ 1
S. Tk Isuzu Panthet 0 13413 ~Dicsel LYk -1 -1 i i4 2 14.7
5.Truck Toyulz Kizang 2 2444 Gasoline 1485 L3 $20 -3 a ) )
5. Truck Mitsubishi 1 15929 Diesel F1Yi -3 -l 3 ¢ 17 9.7
| §._'l'ruc'k Toyols Kijang 5 45368 Gaintine 1435 026 360 -3 [+] -0 .1
STk | Tz YL 4 33911 Biced 0 1 -1 i9 iz 2% 9.7
S Truck Mitsubivhi H 50165 Dicsel 2500 1 1 " Q L) [
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Type Model Nace Age Km Fack Capwcity |- (O HC - Sowkeg
>45 > X ] 2 3 *50
S.Truck Musubishi FE 3 54316 Diescl 3254 -t -] ] 2} 3 IEL
5 Truck Tayors Oyna O Dic-l 343 -1 -1 4 X
STrwck Toyoia Kijang ] T4515 Gawling 1500 ing THO -3 1} n A
$ Truck Isuzu Panther 3] 17837 Diasel 1477 -1 -4 1§ MY b M)
$ Truck Mitsubishi FE H 11663 [ IR -1 -1 4 1 3 2
§. Truck Tayuta Kijung 5 10354 Gusolice 14%4 2AR LEH -3 L [}] -l
S.Truck Isvzy Paather 0 637 Diesel 1218 -1 .y 13 12 14 11
5 Truck Mitsubishi i 0197 Diesel M -l 1 3 3 g 17|
S Truch Maswhishi |3 9637 Diesel H77 ] - 14 W 17
S Truck Tovoka Kijang 1 1214 Gusoling T84 . 548 H18 -3 a 0 . -
5.Truck Toyata Kijary 1 BI2345 Gasliae 148§ 5] L5900 -3 Q 4 I
S Truck Tovota Kijaoy [ 3392 Gasolioe [T 4 344 -3 ] L] ]
5.Truck Toyms Kijary 3 83764 Gasoliae 1445 0 L% ) Q ] i)
STrock b Suzvll Cary 0 397 Dinsct 1300 6.1 %02 -3 9 i} 1
S.Truck Suziki Cary n 9329( Gasoling 1000 1.9§% 1110 -3 ] [ -4
S Track Daikans Zebra | B 704 Gaoling 1330 166 o |3 a ] )
[ TSTruk | Togots Kijang s i Guwling . 1444 1 £t 3 0 i i
8. Truck Duhatsu Zedr 2 935 Gasolae 135 023 590 .3 [i] ) ]
S Truck Dyihatsy Zebra 5 36813 Gusoliae 100 3.14 345 ) { 0 t
§.Truck Daitatsg Zebra 5 RETH Gasolios 133 X9 1120 ) 5] 1] N
STruck | Tovuta Kijury 11 43364 . Guawliae 1500 025 36 -3 0 L] -§
5.Truck Mitsuhishi T3S 4 © k4303 Ganoline 1200 L] 458 -3 Q Q -3
S Truck *_Tovita Kijang [B] 47999 Gasoling bi6s 39 A0 -1 ] [1] -1
S.Fruck Ditaisy Zebra it 1) Gasoline 530 a7 £54) -3 0 i) -
S. Truck - Toyora Thae 13 216l Digsct 2158 - -1 44 64 55 58)
§ Truck Mitsubishi TIX 5§ ] T60Y Gsoling 120 13.68 LOs 3 Q 0 -¥
S Truck Mitsubishi FE 14 273395 THesel EE -1 -1 24 .44 4 393
§. Truck © o Masubivhi 0 kLI Gusline 1397 10,71 1760 -3 [} 0 -k
S.Teuck Miryhishi FE ] 13504 Dicxcl 3500 -4 -1 26 12 b 93
S Teuck ZEBRA 7 44345 Gusoline 1000 135 1200 -3 L) D -1
$ Tewck ZEBRA 1 2l Gasoling (] 5.91 1534 -1 ] 0 . -
S.Truck Mitsubsshi FE & 262672 Diesel 3298 -4 ) 6l 62 B} L1A]
- S Truck Mitsubashi FE M 36407 Cricse] Ly -4 -4 a2 13 42 313
5.k DELTA 1 124585 Dicsel . 2765 -3 -1 24 13 T3 8.7
5 Truwck Toyota DYNA 1 4394 Dicsel 1650 -§ -1 4(} E 34 34
S Truck Mitsubhishi FE L .. 47398 Diescl 1234 -§ 1. 34 50__ 44 49.3
S Truck DELTA 1 46687 Diesct 1763 -1 1 1) 27 277
S Truck Miggubichi L8 1 . 3534) Driescl . 2477 -1 -1 13 19 . M 247
© 5. Trek  Mitsubisht L300 0 . 1530 Drizscl 323 -1 -1 L] A 3N . 293
S Truck DELTA il 27 Dicsel 1763 -1 -1 24 19 [£3 203
B - 37 i 13 1] 3% ]
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3.3.4 Details of Estimate of pollutants from Major Road Traffic

Air pollutant load from automobiles was in estimated in detail for major roads.

{1) Major Road Network

Major road network was determined from the maps listed below. Thn maps are¢ more
accurate in the DKI Jakarta area.

- Falk Plan JAKARTA Strect Atlas, 10th Edition *1993/94; 1/15,000
- JABOTABEK, C.V. INDO BUWANA, 1995, 1/70,000 ‘

© - KABUPATEN DATI Il BOGOR, PT FITRATAMA SEMPANA, 1/100,000
- KABUPATEN BEKAS, C.V. PRADIKA, 1/72,500 '
- KABUPATEN DATI Il TANGERANG, C.V. PRADIKA, 1/60, 000

o (2) T raffic Volume

“The lramc count data of this Stlid}, namdy 50 points on \\eekdéys and 10 points on
* holidays, and Binkot data at 110 points on weekdays were used. Companson of

comen[s of each survcy is shown i in Table l and lablc 2.

I‘ablc 1 Comparlson hetwccn JICA Sunc) and Bmkol Sun ey

3-5%

;Qoxltetlts JICA Survey Bmkol Survcy )
Points 10 points in hohdays 50 pomts on weekdays | 110 points on Weekdays
| (Major Road) {Major & Minor Road)  {Major Road}
Time 24 Howrs 16 hours: 40 points 24 hours
| _ _ 24 hours: 10 points. '
Year 1995 1995 1993
. Vehicle. 10 types : LOtypcS: S B iypc‘:s- N
types - L ' i




Table2 Comparison of Vehicle Types in JICA Survey and Binkot Survey

_JICA Survey Binkot Survey
2/ 3-Wheeler ﬁ”‘ Tt ¥ 3-Wheeler
Passenger Car o~ S=e Sedan

Taxi ""\h - Oplet
Microbus Ry 7t 0¥ Microbus
Bus Aanienil Bus
Van N '\:"‘ -4 ~ Pick-up
Pick-up Track - {*~ = =% = ®  Micro Truck
Truck (2 axles) : & - '""‘\" ¥ Truck (2 axles)
Truck (3 axles or more) &= ; o>® % Truck (3 axles)
Others ' y \: Trailer
1 2-Wheeler

‘Based on lhé analysis of JICA and Binkot data, traffic volume data forcach hourand 10

_ veh'ic_lc types on a weekday and on a holiday in 1995 were e’stimzimd for 50 JICA survey

points and | 10 Binkot survey points. - Traﬁic volume data during the nighttime (from -

22:00 to 6:00) were estimated for 16 hours survey points of JICA study to obtain 24-

thour trafiic data on \'.cekdays Then, 24- ho‘ur trafﬁé data on holidays were estimated.

according ‘to holiday/weekday ratio. 24- h0ur traﬂlc dala of Binkot snrvey were

. converted to 10 vehicle types of JICA study in the year 1995. Then 24- hour traflic

' data on hohdays w ere eshmated accordmg to hol:day/“ cckday rauo
1) Correction by Yca;

The Binkot traflic data of year 1993 were converted to the onlcs of year 1995 using a

factor of 1.268, which is the incredsing factor from 1993 to 1995 based on the DKI

Jakarta rclatcd traflic data of Jasa Marga.
2) l:m Fl‘d(:ll(m

The convcmon from 1 l ‘vehiele types of Bmkot to IO \eluclc types of ) ICA is based
on Table 2. The “Sedan” type’ of Binkot is divided into “Passenger car” and “Taxi” of

JICA with the taxi fi taction derived from the analysis of 16-hour data of JICA survey -

at 40 points.” The taxi fraction, Taxi/(Taxi + Passenger Car), is 0.161,
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3) Hourly Traffic Volume during the Nighttime

Hourly fraction by arcas and road types during the nightlime is obtained from the
analysis of 24-hour survey points, 10 points of JICA survey and 110 points of Binkot
as shown in Table 3.  Road types are major road, toll road, and minor road, : Areas

- are considered for major roads. ' :

Table3 Hourly Fraction during Nighttime

ey

- |Road Type & Area|  Hourly Fraction during Nighttime (Daily Total=1) =
[ 23:00]24:00| 1:00 | 2:00 | 3:00 | 4:00 | 5:00 { 6:00

Major Road : _ : 4
Jakarta Setatan | 0.028| 0.020| 0.010] 0.007 | 0.005| 0.005 | 0.007 0.018
- Jakarta Timur | 0.024/ 0.016| 0.012 0.007] ©.007| 0.007| 0.010] 0.020 |
Jakarta Pusat© | 0.027 0.022| 0.017{ 0.010{ 0.007|.0.005{ 0.004| 0.014|
'Jakaraa_Baraz ' 0_.02'5 0.018| 0.010{ 0.007] 0.006| 0.006] 0.030 0.020
- Jakaria Utara 0.021 0.0)6 0.010 0.007| 0.006|0.005 0.008| 0.017

Bogor 10.023] 0.020] 0.010} 0.008| 0.067( 0.007{ 0.011] 0.023
Tangerang | 0.026] 0.012{ 0.007} 0,006] 0.007| 0.008] 0.009| 0.619
‘Bekasi_ 1 0.033] 0.026] 0.017] 0.010] 0.009| 0.010{ 0.015| 0.024
Minor Road . |0.027 | 0.017 | 0.009 | 0.006 | 0.004 | 0.004 | 0.008 | 0.021

| TollRoad | 0.016]0.012]0.007 | 0.004 | 0.004 | 0.003 | 0.006 | 0.016

4) Holiday/Weekday Ratio

~ The holiday/we;"ckd'ay ratios by road types and areas for the daytime and the nighttime
were set based on the analysis of the holiday and weekday data at 10 points of JICA
study (Table 4). : _

‘Table 4 Holiday/Weekday Ratio

Road Types & | Holiday/Weekday Ratio |

Areas Day - | Night |All Day
TollRoad | 075 | 124 | 078
Jakarla 068 | 086 069
Botabek 089 | 088 089
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5) Estimate of Traffic Volume to Each Link

The traffic volumes of the JICA and Binkot survey points were to the links including or
continuing to the corresponding survey points.  The “Traflic Assignmnet Method” was
adopted to estimate the traffic volume of links without counting data in the DKI Jakarta
area (Appendix 3.3.5), and the traffic volumes in Botabek arca were estimated

considering the road types and areas.

(3) [‘mlssmn Factor

: Targcted pollutants are CO (Carbon Monoonde), HC (Hydrocarbon), NOx {(Nitrogen
“Oxide), SOx (Sulfur Oxide), and PM(Particulate Mfttler} Fuel economy of gasolme and
diesel vehicles was also analyzed.

'The emission factors we_re set bas’ed on the following:

| Matenal l “Aulomob:le Emnssnon Factors under Actual Dnvmg Condition” Japan E
Environment Agency, January 1994 (for C() I[C NOx cxcludmg Motor-

- cycle) (Ref. 238) : o . ' %

Material 2: “Report on Emission Condition Study from Uncontrolled Vehicles”, Japan
" Environment Agency, Octobcr 1995 ((O HC, NOx of Motor- cycles)
(Ref239)

Matcrlal 3% [‘olal Emission Conlrol Manual for Nnrogen Ox1des (rewsed) Jap'aﬁ' .
- annromncnt Agency, August 1993 (for SOx and Fuel Economy) (Rcf.2l 7

Material 4: “Compilation of Air Pollutant Emission Factors, Volume 11, Mobile
' Sources™, U.S. anronmcmal Protection Aga,ncy, Scptcmbcr 1985 (Ref. 240)

l) E l]]lSSlOIl Factor for CO, HC, and NOx

CO, HC, and NOx emission factors (except for motor cycles) were bascd on lhc g
_above material 1. “The cinission factors in thc said - material are’ categonzed by -

engine types and gross vehicle w cight ‘Therefore, it is necessary l_o set engine lype - '

fractions by traftic vehicle type and gross vehicle weighi information for the

Jabotabek area.

: Gasolinc_!d'icscl'fraclions by each traffic vehicle type were based on the country report
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presented by S.M. Lubis of Bapedal (Ref. 241) and the sales data from GAIKINDO
(Table 4.4.7, Main Volume).

Emission factors and fuel economy of heavy duty vehicles are proportional to gross
vehicle weight.  The gross vehicle weight by traffic vehicle type was set based on
the material 1 and “Japanese Motor Veh:cle Guidebook” (Ref 242) (Table 44, 8 M‘im
Volume).

Then, the Vchiclc types of JICA study were linked with (‘hc‘ engine types in the :

“mateiral Y (Table 5), -md emission factors by traffic vehicle type were determiilcd_

considering the gross vehicle weight and the composition of engine lypes Six:
classes of travelling speed were defined as in the material 1. The classes are S to 10
kmv/h, 10 to 15 kavh, 15 to 25 km/h, 25 to 40 km!h 40 to 60 km/h, and 6{) to 80

knvh.
lablc 5 Vehlcle [‘ypes for Traffic and Ennsswn Factor o
'lraﬂic Vehicle | Gasoline Engme R . Diesel hngme= :
1 e - N . :
| ' Motor-cycle - - R - ﬁ _ SR _
Passenger Car . * Passenger Car (4 stroke) e ;Paéseligcr Car (Small/Medium)
Taxi : E_ - Passenger Car (4 stroke) e .Passehgcrﬁ Car (Smalt/Medium)
Microbus  * | Ieavy Dufy Truck (Over 2.51)| Heavy Duty Truck (DI*/Below 5.01)
| Bus: | Heavy Duty Truck (Over 2.51)] ‘Heavy Daty Truck (DI*/Over 5.0t)
| Van : - Light Duly Truck | Medium Duty Track
Pick-up Truck -+ Light Duiy Truck . - Medium Duly Truck: ..
Truck 2 axles | SR | Heavy Duty Truck (DI*/Over 5.01)
Truck 3 axles - | evees ' Heavy Duty Truck (DI*/Over 5.0t)

* DI: Direct Injection

Emission factor equations by vehicle speed in each: of material 2 were used for
motor- cycles (Table 6), and the emission factors were determmcd for the abov
mentioned six speed classes. The composition by 2/4 stroke engines and exhaust
gas categories were based on the sales data of PASMI (Table 4.4.9, Main Volume). '
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Table 6 Emission Factor Equalién for Motor-cyeles

| Pollutants | Category Coeflicients
A B C D
co ] 251603 | 2.01E01 1215401 3361402
2 3.88E-03 3.26E-01 1.77E+61 6.99E+01 o
3| nieee 9.05E-02 1.24E401 1.38E:+02
4 2.05E-02 .54E+00 -1.94E+01 271E+02
5 “4.89E-03 -3.79E-01 - 1L76E+01 2.18E401
6 0.00+00 -2.41E-01 1.S7E+0! 3206400
7 0.0013400 -2.27E-01 12265401 -5.61E+00
1C i 6.41E-05 -L63E-02 1.875400 2.S8E+01
2 1.28E-03 “1.80E-01 1.1SE+01 LETE+02 -
3 -5.5SE06 | -240E-02 | 2.18E+00 1.26E+01
4 AVE0 | 307801 | 3.74B100 . | 121E402 -
5. | 120803 | -LOOEOL | 2958400 | -LOIE+OI
6 | o.00E+00 894E:02 | 5.29E+00 3.50E+01
| 7| oooE+o0 | ss4E02 2.23E+00 6676400 |
NOx b -rasees L97E-03 122801 9.29E-01 8
20| 592606 7.43E-04 6.98E-03 1.648-02 .
3 1.33E-04 ~-1I8E-02 521801 | 2068100
4| suEes 4.03E-03 63902 465601
-5 497804 | 369102 | -625E-01 . 4458400
6 0.00E-+00 469504 347602 -1.87E:01
B 7| “oooEroo - | .1.50E-04 LI9E:01L | i -4.52E 01

: Note: Emission l‘actor (g/l\m)~A*V +B*V 4 C+ D/V, V: Vehicle Spccd (kmfh)

2) Iuel [Economy and SOx _Emission l?actor

SOx cmlssmn factora are derwcd fmm fucl economy with snlfur content of the fuels _ -

- ‘Sulfur content and spcmﬁc grawty in Indoncs:a are gwen inT abfe 4.4.10 of the Main = ‘E
~ Volume. - Regression equahons by vehicle type for fuel economy in the mateiral 3
were used (Table N Vehicle lypes for traffic and fuel economy are given in Table

. 8. Engine type composition and gross vehicle weight are the same as in table 4.4.7
~ and table 4.4.8 of the Main Volume. '
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Table7 Fuel Economy Equatibns by Vehicle Type

Vchicle Types . A _B C
Light Passenge r Car (4 Stroke) 1.285E-01 | -3.768E-03 3.554E-05
Passenger Car (Gasoline) 1 2.564LE-0F | -7.639E-03 | 7.250E-05
Passenger Car (Diesel) 1.264L-01 | -2.852E-03 | 2.6611-05
Passenger Car (LPG) -~ 1.938E-01 | -3.833E-03 |~ 3.1668-05
Light Duty Truck (4 Stroke) " 1.706E-01 | -4.325E-03 | - 4.1005-05
Truck & Bus (Diesel/DI) 4.224E-02 | -8.094E-04 - 7.173E-06
Trick & Bus (Diesel/IDY) 1.008E-01 | -2.895E-03 {  2.703E-05
Truck & Bus (Gasoline/Light) 1.713E-01 | -4.983E-03. | 4.61 8E-05
Truck & Bus (Gasoline/Medium) | 1.378E-01 | -3.943E-03 3.651E-05
Truck & Bus (Gasoline/Heavy) - 2,084E-01 | -6.950E-03 6.944E- -035 |

Note: Fuel Economy (liter/km)=A+B*V+C*V2, V: Vehicle Speed (kmfh)

DI Dlrect Injecuon IDI: Indlrect lnjecnon

. Table$ Veheile Types for Traffic and Fiel Econoi;n'y Equations

"~ Traflic Vehicle ' " Gasoline " Diesel

. Typcs '. . . ' . _ . .
Motor-cycle Light Passenger Cat(4 stroke)
PassengerCar . | Passenger Car . Passenger Car
Taxi = - Passenger Car . Passenger Car
Microbus - Heavy Duty Truck & Bus - Truck & Bus (DI)
Bus | HeavyDuly Truck & Bus .| Truck & Bus (DI)
Van - |Light Duty Truck & Small Bus| Truck & Bus (DI)
Pick-up T mck ‘[Light Duty Truck & Small Bus|  Truck & Bus (D)
Truck 2 axles e ' © Truck & Bus (DI}
Truck3axles | ees . Truck & Bus (DI}

. 3) PM Emision Factor
PM emission factors for particles under 10 micrometer diameter were baScd on the

organic/sulfate (Gasoline »ehlcle) diesel particle (D:cscl vchlclc) and brake/tire
wear. The lead salt portion was obtained from fuel economy and lead content in the '
fuels, and the lead content of gasoline fuel was set at 0.106 gramsfllter. Furthermore,
a conversion factor of 0.7474 from lead content in the fuel to emission was used
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considering uhdér 10 micrometer fraction, emitted fraction, and conversion ratio
from lead to lead salt,  Vehicle types for traffic and PM emission factor arc given in
Table 9.

Table 9 Vchicle Types for Traffic and PM Emission Factors

o

" Traffic Vehicle Gasoline Diesel
Types _
Motor-cycle - MotorCy¢le | -----
Passenger Car | Light Duty Gasoline | Light Duty Diesel
Taxi - { Light Duty Gasoline | Light Duty Diesel
‘Microbus | Light Duty Gasoline | Light Duty Diesel
Bus - | Heavy Daty Gasoline tHeavy Duty Diesel
Van - | ‘Light Duty Gasoline | Light Duty Diesel
Pick-up Truck - | "Light Duty Gasoline | Light Duty Diesel
| Truck2axles | - - { Heavy Duty Diesel
| Truck 3 axles © - . === | Heavy Duty Diesel

~-4) Compilation of Emision Factors

£

CO, HC, NOx, :SOx, and PM C‘_missio'n' factors are Cmﬁpiled in_-Tablé 10.
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Table 10 Compilation of Emission Factors

CO 510 10-13 1323 25-40 10-60 60-80
MOTOR-CYCLE 19.59 15.59 1318 11.06 00 .00
PASSENGER CAR | 41.63 26.98 18.71 13.42 10.45 8.87
TAXI 29.11 18.85 13.07 9.38 7.31 - 6.20
MICROBUS 55.75 40.52 30.31 21.52 14.54 14.36
BUS 3322 | 2446 1865 | 1370 | 979 926 -
VAN ; 34.91 25.36 19.98. 1653 | 14.6) 13.58
PICK-UP TRUCK | 3141 | 2282 1798 | 1487 | 3.5 12.23
TRUCK 2 AXLES 5.04 352 3.22 2,66 224 | 189
TRUCK 3 AXLES 1080 | 8.40 6.90 5.70 4.80 4.05

AT 5-10 10-15 15-23 2540 | 4060 60-30
MOTOR-CYCLE 848 6.07 4.57 3.30 . 00 00
PASSENGER CAR | 5.06 3.38 244 1.84 1.50 - 132
TAXL ' 3.58, 2,39 .73 13100 | 107 94
MICROBUS 6.50 448 3.70 270 | 1.87 1.34
BUS 7.38 521 © 4.08 3.09 221 1.84
VAN 735 | 421 2.44 1.88 | 156 1.40 .
PICK-UP TRUCK 664 | - 381 . 222 1.71 142 | 128
TRUCK 2 AXLES | . 3.50 | 252 1.89 1474 | 12 98
TRUCK 3 AXLES | - 7.50 5.40 ©4.05 315 1 240 210

NOX 510 10-15 | 1525 25:40 | 40-60 G0-80
MOTOR-CYCLE | .09 1} I .10 T A T
PASSENGER CAR [. 7278 | 277 224 | o228 | 222 | 339
TAXI 267|239 200 | 198 | o194 272
MICROBUS - 478 | 669 © 6221 597 | - 8.06 7.45
BUS 16,79 | 1425 173 1 1000 |1077 11030
VAN _ 13.45 3.10 295 ' 310 | 338 | 440
PICK-UP TRUCK 3,40 3.0t 283 1 293 347 | - 409
TRUCK 2 AXLES 11.97 9.10 S721 f 588 5.67 © 5.53
TRUCK 3 AXLES 25.65 19.50 | 1545 12.60 12.15 11.85
™ SOx 510 0 [ T0-15 - 1523 | 2540 [ 4060 | 60-80
MOTOR-CYCLE X720 SRR T A I T K 00 01
PASSENGERCAR | - 48 - §{ .16 | .13 A0 .08 - 09
TAXI 28 25 | a2 16 A3 A5
MICROBUS 76 66 56 46 a8 A0
BUS 2.75 2.42 2.09 1.76 1.43 1.54
VAN A3 42 .10 07 06 07
PICK-UP TRUCK | = .31 27 23 19 16 A7
TRUCK 2 AXLES | '2.00 - 176 | 152 | o12g 104 112
TRUCK 3 AXLES | 450 | 396" 3.42 2.88 2.34 2,52

M ] 510 [ 10-15. | 1523 ] 25-40 | 40-60 60-80
MOTOR-CYCLE ' | .01 T Q) 1 N T I
PASSENGER CAR A7 17 A7 16| .18 16
TAXL 2 ] 22 2.1 22 21 22
MICRO BUS L8784 801 7. | M4 VoM
BUS 140 | 140 140 | 140 140 | 140,
VAN A7 17 A7 16 d6 5] a6
PICK-UP TRUCK 27 27 27 27 27 - 21
TRUCK 2 AXLES 1.40 1.40 1.40 140 140 140
TRUCK 3 AXLES 1.40 1.40 1.40 140 | 140 1.40
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5) Traveling Speed

Because emission factors are function of traveling speed as slated above, traveling

- speed at each link is necessary for estimating emission factors, Traveling speed was
set for each link based on the results of this Study and another JICA study conducted
in the past.

This Study investigated five routes while the carlier study had investigated ten routes.
The lravclihg speed on each roule investigated was based on the individual result,
and the traveling speed at other links was set as given in Table 4.4.12 of the Main
Volume. '

 (4) Estimate of Air Pollutant Emission

Air pollutant emission, fuel consumption, and running kilometers were estimated as

~ “given in Table 4.4.13 of the Main Volume.
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3.3.5 Traftic Assignmenl

(1) Outline

Future traftic demands were forecast through the assignment of origin-destination (OD)
tables on the road network of cach target year. Outline of traffic assignment is shown in

Figure I.1.

R T Present
W oct / i B
: Vet Network

Road T -

Future - Fotue
Develigrent/ Tradfe : ) -
g — Road
[mpronvament - VAssgrame ot et
: et Netsark
Man - Alervaives b ——

Zotlcg {———

3

Sods-

Fresent — ecommic
OD Tables .
- Data
Traffic j
Ass'granec
o B , . .
b Preent ] : FuLote .
Aseigned Future L Sodo-
e i e f <
Trafle | loppabes : economic -Seerah
(| Velumes) Framework -

I Ttaffi_c I I

Asslgrment

‘Figure 1.1, Outline of Traffic Assigniment

o) Target Year

Base Year - 11995 _
Target Year : 2000 and 2010
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“{3) Assignment Proceduce

Figure 1.2 shows the procedural technique which is based on the capacity restrained
assignment as the most straightforward method for a large numiber of zones in the trip
matrices.

Road b _SDG:(I-I_*‘IOW ]
Network  fl -Relationship

]

Inital Speed en
_lj nk :

: : | o] Shorlest Ro_ute Ly
; [ _ ] ODPair

Reéﬂi:mk:o[ J ' 1 o [eration Ly

o T S — 'Di_\i'dcd oD,
Speed on Links : Tatles -

Assgninent o
Shorlest Route bor
- Fach Meration

Asstgned Traffic
YVolimds an
Network _

Figure 1.2 Fraffic }\‘s:;:iginnént P_rb@:_cdure
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“)

)

Zoning’

The Study Arca was subdivided into traffic analysis zones. Zoning syslem was based
on “The Feasibility Study on Usban Arterial Road System Development Project in
Jakarta Metropolitan Area (UARSDP)”. Within DKI, subdivisions were typically based
on Kelurahan boundarics, and within Botabek, Kecamatan (Subregency) boundaries.
The 131-zone system in UARSDP was grouped into 110 zones considering the number

of generation and attraction trips (less than 50,000 pewday) and the densﬂy of road -

network. Final zoning system in the Study is shown in F:gurc I 3.

Nuniber of Zones UARSDP Study
" DKi Jakaita | 90Zones 76 Zones
Botabek | 36 Zones . 29 Zones
_Quiside of Jobotabek .- S570nes - 5 7onecs
Total . 131 7ones . 110 Zones
Present OD Tables

0D tables in 1995 were developed from the vehicle OD miatrices in UARSDP and the
“expansion factor between 1993 and 1995, Vehicle OD matrices in UARSDP was

dévélopcd fro_rh person trip OD malriécs._ Expansion factor of 1995/1993 is calculated
as the growth rate of th¢ annual traffic volumes on toll roads to/from DKI. Motorized

: w.rchicl?c'lrip's for OD tablés'werc divided inlo Ihrec categories: passeinger cars (inctuding

_ motoreycles), trucks, and buses. Since vehicle tips usually represent in peu {passenger

- car unil), a passenger car is cquivalent to 1.00 peu, a truck (o 2,22 pey, and a bus to

1.50 pcu. Total gencrated and atiracted trips are presented in Table . 1.
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Table 1.1 Irip Generation (1/2}

_ {Unit:pcu)
Zone Area _ Trip Genzration Trip Atirection . _
No, __IRCincl M/C)  Truck Bus Total P/C(inct M/C)]  Tnick Bus Total
1 | Jakarta Pusat 64,176 2,085 9952 76,213 76,643 2,096 11,373 90,112
2 23,560 194 4,578 35452{ 34447 1,924 5,255 41,627
3 49,144 1,821 7,612 58,577 57,292 1,828 9,016 68,135
4 84,298 2,442 13,283 99,963 81,042 2,446 12,798 96,286
5 30,340 1,335 4,543 36,28 41,528 1,349 6217 49,093
6 51,515 1,369 835s! 61,239 52,734 1,353 92721 63,359
7 52,724 1,240 8,565 62,528 51,553 1,248 8,456 61,257
8’ 33,939 1,478 5,959 41,31 32,743 1,487 6,431 40,662
9 52,558 1,751 7,842 62,151 64,489 1,735 8819 75,043
10 78,411 2,657 12,305 93,373 82,430 2697 135290 104,657
1 45,282 . 2,282 7,236 54800 . 48,116 - 2320 7287 57,654
12 58,195 2,005 9,026 69,226 67,202 1990  1e116] - 79,308
13 | Jakarta Utara 19,150 1,228 2,628 23605f 23962 1,817 3258 29039
1 111,542 6,750 20913 139,205 115,232 6,761 20430] - 142424
15 66,154 4,646 10,550 81,350/ - . 73332 4642 10988| 88952
16 68,133 3,212 11,416 82,761 70,128 3,226 11,181 84,535
17 52,088 1,350 8,439 61,907] . 49371 1,336 7,968 58,225
18 73,147 2,257 11,391 86,7941 - TLi24 229 11,047 184,432
19 58,104 3,029 9,529 70,661 61,225 3,319 - 9441] - 73,985
20 23,195 1,267 ;3,545 34007 . 21,748 7,276 3898 . 38919
21 30,538 . 5,020 4,555 40,1141 34,853 5019 4949 44821
p7) 33226 - 502 5394 a3esm]| 36519 5018 o see8] 47204
23 | : 085223 2113 ooy 67328] SR302 - 21 5,930 70,406] .
24 | JakamaBarat | . 66,068 5724 12968 T 84,760 63392 - 5615 12097 8113
25 105,095 4318 19,545] 129,059 99,404 L4340 18265] 122,010
26 . 56,028 1 2962 14093 . T0,183] | 53698 . 2837 | 10,165] 66,750
21 30,016 2,525 540 37,961 - 29998 © 2,532 - 15154 37484
28 31,563 1422 sl ager) . 30380 L1419 . 5507 . 37,305
29 66,558 1,958 1,112 79,6480 . 67936 1,948 na2| 81,304
30 19,548 2,09 3433] 125076 19,663 2,107 3377 - 25,147
31 34460 - 335 5,900 43685 33627 3306° S5 42,509
k7] 58,975 2347 o00e1| o 7i383] 0 8089 2363 9804 ¢ 70,25
33 : 49,660 20100 © 86| 60446 | 48,721 1977 9388 59,553] -
S| 90,508 2,243 is,236] - 107,987] - 9,887 . 2224 15660] 109,771
35 = . 33832 1520 - 5395) 41,48 32851 - 1,538 - 53190 39708
3% 98184 2023 14959 m1s2e6| 11580 2116 17335 13531
31 L C 71222 . 25675 12261] - 921s8) 82499 2,677 12429 ¢ 97,606
38 [lakarta Selatan 2832 289 6632 ¢ 52,363 51,131 . 2,883 . 8270 : 62,285
| _ 28879 1,532 4488] 34,895 28,020 S1,561 T 4543 34,124
40 25377 2,753 3959 32089] . - 30,154 2,760 4,437 37,351
41 ' 55,104 1,883 9,235 66,272 153,101 1,793 . 9,187 64,082
4 35,532 1,721 5903 43156 34,323 1,761 . 5960 42,045
43 3 T 7 X 2065 3408 26694 24,257 2,009 3655 - 2m9nf
44 44,750 3,569 7991 s6316] 46420 - 3347 78m| o s7%98)
45 63,172 © 3901 . 10864 77937 62683 - 3889 . 10672 77,244
4 | ol emses 62 4| o 33443 0 15802 6% asn| s _
a | C68073 2828 10198 BL699 . BLIML - 2811 - 1372|9754 S e
48 45132 2468 : 7873 ssd68] 42709 " 2,366 72517) 52622 : E
49 ' 26,768 828 6477 144,073 35,028 “oest - oees| ¢ 42,078
50 . o a2 T | o 4n9s6] 36784 1,120 C6739) 44,643
5t - 132,687 1,360 ' 5378 39925 31,159 1,350 5757) . 38,268
‘52 ce © 128,458 352 50511 3702 29,613 © 3,495 5651 - 38,158
53 SR 31,859 1,844 5,685 39,388 2,718 1,849 5,381 36,948
54 ﬂ 44,624 1,753 8,307 54684 - 44215 1,717 8,666 54,599
55 : 38,021 T1,.212 6,855 46,088 35,476 1,222 6,662 43,360
56 | ‘ 43,026 1,466 7,729 52,221 41,479 1,440 2,751 50,670
57 27,161 1,003 © 5,383 33518 24,244 1,007 5221 30472
58 - 13,915 734 279 113790 12830 72 2845] 16,388
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Tabte I.1 ‘I'vip Genervation (2/2)

(Usit:pcu)

3-71

Zone Area Trip Geaeration : Trip Altraciion ;
No.. PIC(ncdl M/CY  Truck Bus ~Total  [PIClioctM/C)  Truck Bus _Total
59 | Jakaria Timus 60,217 1,481 10,386 72,084 59,144 1,528 10,756 CN,42
0 63,783 1,979 10,159 75,921 790,355 1,963 11,295 83,614
61 125,124 6,091 20,392 151,607 127,065 6073 22,149 155,287
62 47,398 2,289 7833 57,520 44,181 2,275 7,738 54,193
61 33,171 1,556 5810 40,50 "35,317 1,595 sea| 42544
&4 49,183 1,288 8,929 59,400 47,04 1,261 . 8412 56,698
65 48,740 - 1,509 8,936 59,185 146,860 LS 9215 57,620
€5 59,451 %2 10472 7,016 52379 1,114 9,252 63,2451
67 36,529 1,469 6,313 44312 36,516 1,400 6,605 44,521
68 28,552 1,146 4,672 34,370 126,132 1,180 4,799 32,111
69 37,327 EERTL 7,040 45,541 33,799 © 1,147 6533} 41478
70 18,538 - 2301 3,09 23938 23099 D 2,309 3,316 28,724
n 49,238 4,380 8872 8245001 51,542 4340 8,449 64,331
72 34,186 1,231 6,017 41,434 132,772 1,240 $5.923] 1 39,935
73 32,300 2,851 © 6,198 41,349 -33,811 2823 . 6,544 ' 1 43,179 ¢
74 65,415 1228 11,807 78450 59,535 1,212 11,027+ 7,774
75 43801 2438 8,675 54,915 40,245 2,451 7,812 50,508
7% o 1,779 - 2,064 3,496 23039 17,765 2,050 © 4,251 23,066
77 Bogor 74,963 451 13,466 - 88,880] - 75,148 451 14,0720 - 89,771
7 74,018 431 13,425 81,925 79,827 480 15,390 95,697
79 90,218 748, 16,271 107,248] . 91,951 759 T 16786] - 109,496
80 63831 -555 12,043 76430] - 59906 51 1,763) 92,240
8t C 111,023 1,23 20,611 132,757 113960 - 1,097 20,758) - 135815 .
) . 91,280 951 17,214 109445] 95158 C972 18,068 115,198]
83 62,079 652 1636|7436 71,874 655 1 13,763 £6,303
T84 307,265 5,128 57,988 370,381 301,464 5141 0 54964 361,569
-85 47458 1610 - 89,687 © sesss4] 420576 1619 76,768] 498,963
86 L3444 1,258 43,685 277,385 207,454 1233 - 39,634 248,322
" 87 4R570 . 1,328 T6214] 486,413 383,541 7. 1652 as1e21
. 88 Tangerang 93,438 Tt 583 - 17,963 116,989 - 105,548 584 18,501 124,634
89 136,159 5419 25,118 166,696 150,048 5,418 24,501 179,967
L 90, D78917 . 3620 T14380] - 93916 79,982 SN 14,766 98,369
91 1135190 ¢ 2002 | 21452) 135992 125,482 2,017 21,756 149,256
92 53335 . 915 ‘9822 44,132 51,892 979 9,732 62,603
93 99,104 © 859 ¢ 18,194 *118,157 93,675 - 884 18,423 117,979
.94 55,846 513 10392) 0 66751 . 56,831 493 10977] 63,301
95 Bekasi 72,208 . 3754 00 3160 892 67916 3396 . 12912 84,604
o6 167,589 1,920 - 31311 o 200820) 167,806 1,928 " 30,587 200,321
97 166,672 S3027 0 30957 0 200,556] ¢ 169,130 3,151 133,029 205,309
03 423,591 2,163 78,990 S04,744] 376,711 2,140 74,765 453,617
59 (144,544 2,089 26,119 172752 141,354 2,088 27,885 171,327
100 79,935 1,695 14,528 96,208 83,583 (1687 14,818 100,037
101 51,645 1,691 9,644 62,380 50,847 1,096 9,345 61,283
102 75620 1,831 13,782 9,233 81,084 1315 14,620 97,515
" 103 i 104,325 AT L] 19,249 125,148 109,366 2,169 18,347 130,402
104 ;205614 F3860 373650 - 245838] 0 2016027 387 37,8871 243,360
105 3,142 . 5,461 69,557 A46,160) | 384,613 5,458 70,176] . 440,248
106 | OQultside of - 0 ¢st0 . o]l 6910 S0 6914 o 6914| .
107 | Jabotabek 0 L1478 o] 1408 0 - 141 0 1,47
108 02865 0 2,865 0 2,846 0 2,846
109 0 0 ol 0 0 0 0 0
110 - 0 " RAR2 o] 8482 0 &Sy g : 8,503
8,168,131 258,567 1460083  9836915] 8168131 . 258567 - 1,460,083 | 9,886,915




(6) Present Road Network

The major road network was basicaily applied in the traffic assignment for estimating
of air pollution. Information of link data on the base-year road network was derived
from the road inventory prepared by Binkot and additionally from the Jakarta Road
Adas (Falk 'map). Inforniation items of link data are as follows :
- Origin node, j _ o @
- Destination node, o ' : -
- Link distance,
- Road classification,
- Arca classification,
- Number of tanes, and
- Toll road type

;_ ;m link distance was célcu!a{f;d from X and Y co-ordinates of each xiodc;.‘ Roads i\'crc

© divided into five categorics: toll road, aterial road, main street, other road, and

frontage road. The area was divided into K1 and Bolabck. Toll road types were

divided into closed system and flai tariff system. S_bccd-ﬂow relationship, which

'depiglls; the relation betwecn travel speed and_:]ink capacity, differs in road classification, - . @
area classification, number of lanes, and toll road type, as shown in Table 1.2, -

Free flow speed (Vniax) is defined as the safe speed at which a vehicle travels on a link
‘in the absence of other traffic. As the affic increases, travel speed decreases. Link
_ capacuy (QO) was adopted from Slandard Trafhc Volune (STV) as defmcd by .
“Spesifikasi Standar- Untuk Pcrmcanaan Gcomclnk Jalan Lua_r Kota” (Bina Marga, |
1990) The lotal number of links in the present road nctvvo:k is l 260 mcludmg toll
road links (131) and access links (44)
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Table 1.2 Speed-Flow Relationship

9.4

Formula No|  Road Type Arca  INoof Lanes Fare Vmax Vmin Omax
1 Toll Read Al 8-lane Closed System | 100kavh { 25km/h | 48,000pcufday - | 115,200pcu/day
2 | F1a1 Tariff System
|3 6lane | Closed System 36,000pcu/day | 86,400pcufday
4 Flat Tanilf System ]
5] 4.lane Closed System 24,000pcu/day 57,600pcuiday
6 _ . Flat Tandf System o
v, 7 Arterial Road DKI 1¢-lans S0km/h 15%n/h b 40.000pcufday 96,0009-00."&)'
@:‘ . 38 8-jans " 32,000pcu’day 76,800pcu/day
' 9 | _6lane 24,000pcutday | _57,600pculday
10 * 4-lane lS,OOOpcu.’day . 38 4D0pcuiday
11 2-lane 4,000pcu/day 9.600pcufday |-
12 Botabek | _&-lane GOk | 15kmvh | 24.000pcuiday | 57,600pcuiday
13 4-lang : 16,000pcu/day - | 38.400pcu/day
14 2-lane . 4 000pcufday 9,600pcu/day
15 Main Steeet DXl : 6-lane ‘45km/h | 15kmsh 24,000p-cu."daj 57 600pcu/day
16 ' 4.lane : : lG,OO@pcu,fdaj | 38,400pcu/day
17 _ 2ane : _ 4,000pcu/day - 9,600pcy/day
18 Botabek 4-lane "50km/n | 15km/h | 16,000pcu/day | 38,400pcu/day
v | i 2-lane C 0 4.000pculday 9,600pcu/day |
20 . _| Other Road, Al .| 8lane 40km/h | 10kmvh | 32,000pcufday | 76,800pcufday_ |
|21 | Froniage Road -~ 6lane © | 24,000pcuday | 57,600pculday
22 i d-dane_ © 16,000pcu/day 38 400pcu/day
o 23 . - 2dang . © 4,000pcu/day | 9,600pcu/day
,Ea : 24 Ramp CAL . | D 29ane | Closed System { 20kevh | 10km/h | 5,000pcuday | 12,000pcufay
: - 25 {Toll Read Acess) Flat Tarifi System ' ' - : :
C Vmax
Vmin
Qo - Qmax
1 - ‘Fable 1.3 Toll Rate
' * "Toll Road . Section . Length | Toll Fee Toll Rate Remarks
, - _ o - | torsedan| Tperkm _ S
| Jagorawi Tollway Taman Mini - Caiwi “42km | 4000Rp.| - 95RpAm : | Closed System
Jakasta - Merak Tollway Kebon Jeruk - Ciujung TS7km | 6,500Rp. |, 114Rpm | Closed Syslem
Jakans - Cikampek Foliway Pondok Gede Timur - Cikampek 65km  { 6,500Rp. 100Rp./km "] Closed System
Jakacta Intra Urban Tollway Akm | 2,500Rp. ' Flal Tasf System
Cengkareng Airport Access 13km | 4,000Rp. Flar Tatiff System




3.3.6 Details of Estimate of Pollutant from Ships

(1) Basic Concept of Air Pollution Source Study

The port arca and cruising routes are target area related to ships’ emission. Data on

locations of cruising routes and mooring sites are necessary for the estimate of pollution ' @
emission from ships.

Ships were divided into “gencral ships” and “in-port ships”. The gencral ships ate
cargo ship, tanker, and ferry which cruise from a port 1o a poit. In-port ships are tug
boat, cruising boat, and patrol boat which cruise in a port,

'(2) Collection of Basic Information

a. General Ships

(a) Ship Specifications

Information like name of ships, ship types, purpose of arrival, mooring time, ctc. was

_ _'rCcordcd in “Ship and Cargo Investigation Sheet”, ‘Information llke type, number, and

power of engines on ships was rccorded in “Shlp Detall chon”

The rated power of diesel cngmcs and rated fuel consumption of bo:lers are shown in
Table 1 and Table 2,
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Table 1 Rated Power of Main and Sub Dicsel Engines

Ship Types Rated Power (PS) of Rated Power (kW) &
Main Diesel Engines | Number of
_ Sub Diesel lzngmes |
Passenger Ship 179%™ L5XOS3 -
Ferry X" LAXOT43
Full Container 1.9%%%7 2290
Tanker (Qil) 12x070 10X%7%
Cargo Ship 19X°55 7.7X%4%2
Fish Boat 730 13X04343
Others 33x%¢ : 0.089X*2

- Note: 1. X means gross tonnage.

2. For sub diesel engmes include rated pov.er per engme and

" number of engines.

3. Cargo ships include special ships for mmerals, wood aulomobllcs, |

- and grain.

4, Conversmn factor from kW to PS: l 88

" Table 2’ Rated Fuel Consurhption'of Main and Sub Boilers

B Shif) Types Rated Consumptlon of | Rated Consum]jtion of
B - : Mam Boiler (Jiter/hr) | Sub Boiler (liter/hr)
. Tanker XM - B
' |{more than 100,000GRT)| .
Tanker l 0.29X"*
{fess than 100,000GRT) | L
" Other than Tanker .| = - 027X

“Note: 1. X means gross tonnage. .__
2. Tanker of nore than 100,000 gross tonnage |s turbmc ship wuh -
‘main boiler, and tanker of léss than 160,000 gross tonnagb IS -

diesel ship with sub boiler. _ o ‘
3. Rated fuel consumption is the lolal of all mam and sub bo:lers
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(b) Opcration'ai Patterns of Engines

- Operational pattern of engines are basically investigated by hearing or visit
questionnairre.  Generally, ships except large tanker conduct cruising and
* loading/untoading during the dayume, and don’t conduct them on holidays. Onthe

@

other hand, large tanker conduct crusing and loading/untoading not related with
weekday or holiday, daytime or nighitime.
- Loading patterns of engines in port area are shown in Table 3.

~+ Table 3 Loading Patterns of Engines in Port Area

~|Ships Types| ~  Non-loading/Inner " Loading Time Rélio_
- Movement :
Load of Sub |Load of Sub Load of Sub |Load of Sub Loadmg/
_ Diesel  |Boiler - |biesel  |Boiler Moorlng
* [Passenger, |- 0.42(1) | 0.48(all) o
Ferry, Fish ' - o ol ,
Teatt ] o42q) | oas@ny | - | o o
Container | | L RN R _
Cqranker | 037(1) | 0.19@l) | 045(1) | 0.76(all) [Ocean: 0.23
o o Jimners
lcarge | 04201y | 048y | 0462) | 0.56(ail) [Ocean: 0.23
o . ; M N - | - onert l.
lothers | 0420y | o4s@b | 046) | ose@ny |

Note: 1. In parentheses: Number of operating engines
-2, Cargo ships include special ships for minerals, grains, wood, and
automobiles

(c) Fuels

Fuel con&.nis were baszcaily mvesugated by vubal enqunrmg and quesuonmlre survey. I g’
* Examples of fuel contents are shown in Table 4. |
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a} For Sub Diesel Engine

Fuel Consmnption
W=017* PP £ (AP + T g, +A2°°3*T2*d2)

, NO Emission Load:

-149*?”"*(A”‘*r dy + Ay Tz*dz)*m"

SO, Emission Load:

S=W*s* /100 * 22.4/32

- -Where,
" Ay : Load Factor at Loading/U nlo'ading _
" Ay Load Factor at Non-Leading/Unloading
- Ty: Loading/Unloading Hours

T2: Non-Loading/Unloading Hours

dy: Number of Operalmg Engines at Loadmg/Unloadmg
- d,: Number of Operatmg F_ngmcs at Non Loadmngnloaclmg

'Lmd faclor are lhose ofa sub dlesel cngmc int Loadmg/Unloadmg and Non-
Loadmg/Unloadmg conditions. Loadmg{Unloadmg hours are cqunled for one arrival
of one vessel, ' o o '

. b) For Silb Or: Main Boiler

Fuel Consumpuon
S W=F (A *T|+A2*Tz)

' NO, Emission Load:

N_—W_*n*22.4/46

. SO, Emission Load:

- 8=W*s* /100 ¥224/32

s F:'Raled Fuel Consum'plioﬁ (kg / hour / vessel )
: A; : Load Factor at Loadinngnlbading‘ .

* : Ay: Load Factor at Non-L oadmngnloadmg
| Ty Loading/Unloading Hours _
Ty Non-Loading/Unloading Hours

Load factor are those of a sub or main boiler in Loading/Unloading and Non-
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Table4 Fuel Contents

Main Diesel Engine | Sub Diesel Engine Sub Boiler
~{Ships Types |S contents| Specific |S contents| Specific |S contents| Specific
(%) - | Gravity (%) Cravity (‘V) Gravity
Passenger (1906 lo916 _ [2.031 (0898  p277 |02
rey  faosa ooz ft79s  looto b3so foosr
- [Fun fr423 . leso2 ¢ (1326 0.908 - -[2466  |0.956
~ |Container - - ) . \ |
Tanker 0989 0866 0804 lo8s6 214 loolo
|cargo 1103 jos78  [1oi0 los7a 430 Jo.937

Note: Cargd ships include special ships for minerals, grains, wood, and automabiles

b. In-port Ships

Information on in-port shi'ps was callected by verbal enquiring to in—gport businesses and
inctuded monthly or annual fuel consumption by shlp type, fuct lype fuel contents,

' operalmg pattems, etc.
- \\cekdays

(3) Estimate of Pollu_tion Emission

a. General Ships

The following:symbdls arc used in the equations in this section.
W: Fuel Consumption (kg/vessel)

P: Rated Power (PS/engine) -

N: NO, Emission Load (N|113fchsel)
n: NO, Emlssnon Factor (kg/kg)

- 8: 80« hmssnon Load (Nm“‘/vcsscl)
s: Sulfur _Contcnts in Fuel (\VCIghl:%)

- (a) Mooring

Gencrally, in-port shlps opcrat durmg ihe daytlme on

+ Main dicsel ships use sub dicsel engine(s) and sub boiler(s) at mooring,and main turbine
ships use only main boilei(s) at mooring.
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Loading/Unloading condilions. Loading/Unloading hours are counted for one arrivat of
one vessel.

* The following are examples of the parameters used above.

Load Factor of Main Boiler at Loading/Unloading: 0.8
Load Factor of Main Boiler at Non- Loadmngnloadmg . - 0.086

“ NO, Emission Faclor - 0.0059 kg/kg

a (b) Arrival and Departure ‘ _
o Pollution emission from ships on the way from moormg sites to main crmsmg routes

was estimated.  Main diesel ships use main and sub diesel engine(s), and sub boiler(s)

* during arrival and departure. Main turbine ships usually use only main boiter(s) during -

arrival and departure.

) For Main Diesel _Ehgiﬁé(s)

- Fuel Consumplion

=021 Z{(P A)‘”’ 7}

o NOx Emission Load:

N =149- Z[(P AY" 1,107}

' SO bnuss;on Load:

A Load Factors of Eﬁch,Opératidn Mode -

Ti: Operation Hours of Each Operation Mode

Load factors of main diesel engine at each mode are shown in Table 5.

" Table§ Lo}id Factors of Main Diesel Engine at Each Mode _:

Operation Mode © | Load Factors:
FEu) - | 080
SF. (StandbyFul) | 052
Hall) 032
S (Slow) : 0.17
D.S. (Dead Slow) 0.09
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* Basicatly, opcration patterns and operational load factors are investigated by
questionnaire survey.  If such an investigation is difficult, average cruising time from
- mooring sites to main crusing routes is used.

b) For Sub Diesel Engine(s) C : _ | . ; @

* Fue} Consumption:

W= 017*(P*A)°93* l"*d
NO, Emission Load:

— 149 (PP A e T d'* 10’

- 8O, Emission Load:. .
. S=WhHg* 1100 *22. 4!32
- At Load Factor
" T: Cruising Hours |
d: Nu_m'bie'r. of Operating Engines

‘Load facto_ré arc average load factors of a'sub diesel engine dﬁring arriv'al‘a'nd departure ‘%
~of the ship.  Cruising hours are ones from the mooring site to the main.cmising route. - e

¢) Sub or Main Boiler

Fuel Consumption:

W=F*A*T
NO, Emission Load:

N=W*n#*224/46
SOy Emission Load:

S=W*s* /100 *22.4/32
I: Rated Fuel Consumption (Kgfhour)
A: Load Factor S . , Co ‘ .
T: Criising Hours . o . e (gg
- Load factors are average toad factors of 2 a sub or mam boiler durmg arrival and dep'll’iure ' IR
of the ship. Cruising hours are ones from the moormg site 1o the main cruising route, -

NO, e;mssuon factor of 0 0059 (kg/kg) was also used as an cxample in the above
' equauon ' '
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{c) Cruising Outside the Port

Pollutant emission from ocean cruising ships outside the port area would be estimated in
some cases, and the estimate method is similar to the ones for arrival and departure.

b. In-port Ships

Engines of in-port ships were assumed as dlesel engines, and annual polluhon cmlssnon '
was eshmated as follows :

NO, Emission Load: -~ -
Ni= Wi ¥ m* 22.4/46

- SO, Emission L dad

- Si=Wikg* IIIOO 22 4/32

: W Annual Fuel Consumphon of Shlp Type i (kg)

N NO, Pmlss:on Load from Ship Type i (Nm )

N n. NO, Emission Factor of Ship Type i (kg/kg)
* i SO, Emission Load from Ship Type i (Nm®)
s Sulfur Contents of Fuel (Welght %)

" Annual fuel Consumphon is baswally mvestigatcd by verbal cnqmrmg An examp]e of
NO‘ ennssmn faclor is 0. 033 kg/kg. ‘ '
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337 Frequencies of Flights

Soekarne-Hatta Airport

112,480

- Sotree: Statistik Angkutan Udara, Tahun 1995

3-82

Domestic . International
| Seq Aircraft Types Flights | Seq Aireraft Types Flights
' 11Bocing 737 all series 43,599 11Boeing 737 all series 6,516
2|Fokker 100 21,253]  2{Boeing 747 400 15,633
3|Fokker 28 Fellowship 13,4750 3]Airbus A-310 5,318
© 4|Boecing 737 400 5,338 4lAirbus A300 600 4,051
5|Bocing 737 300 3,458 5|Douglas DCS 63 2616
' 6|Fokker 27 Friendship 5,455]  6|Boeing 767 all series 2,091
7|Boeing 747 all series 2,105 7iDouglas MD 11 2,001
8|Fokker 70 2,041 8{Bocing 747 200 B/C 1,681
9|Airbus A300 B4 © 1,408 91Boeing 737 300 1,487
10|Airbus A300 600 13,522 10/Airbus B300 B4 1,368
© 11{Advanced Turbo HS 72 2,343 11|Fokker 28 Feltowship 520
12[Douglas DC 103040 2,179 12{Boeing 737 400 525
13|Vickers Viscount 828 1,249]  "13[Boeing 757 alt series 524}
' 14|Hawker Siddeley 748 987 14[Boeing 747 300 Sud 1390
© 15|Dougtas DC9 30 - 841 15]Airbus 330-00 343
- 16{Douglas MD11 779 16[Fokker 100 - 305
17|Bocing 747 400 1 692|  17{Lockheed 1011 500 Trister. | @ - 283
18|British Acrospace 597] © 18[Boeing 747 Sud 24
~ 19{Boeing 747 200 B/C 442|  19|Boeing 737 200 Cargo - - - | - 228
20{Bocing 757 all séries 197]  20{Lockhéed 1011 Trister 197
21|Gulfsteeam BN 35 21 Airbu's indu’stri_c A300 170
22|1.ockheed L188 Lfectera 31| 22[Boeing 747 all series - 110
23|Lockheed C130 Hercules 26]  23|lyushin 1162 - ' 99
24|Gates Lear Jet 35/36 17| 24[Gulfstream BN 97
25|Bocing 747 Freighter 16]  25lAirbus A-340 76
© 26[SA 330J Heli Puma 141 26{Challenger CL 600 18
27|Fatcon Mystere 20 12| 27|Boeing 747 Freighter 13
28Piper Aztec 8 28[Airbus A-340 9
29|Becch King Air - 2910thers 319
30[Others 354 30{Total 137,268] .
31|Total - ' '




Ialim-Perdanakusuma Airport

91

Domestic Flighis
1|CN253 10,776
2{B412 1,904
3|B206 1,882

4|F28 1,706
5(B10S . 514
~ 6{F100 501
7|DASH? 465| .
8[G159 377
9|DA20 171
10{B212 166
11{GIil 163
12|B200 12|
13|B125 105
ujcieo '
15[BL11 92
16|GIV 8t
17(Css0 68
18{RI8S . 60
191L382 56
20|PA3L 51| -
21|HS125 43 -
2261 45|
| 23|ces50, 42
| 24|B300 35
{25|CHC 25
| 26|B146 24
| 27iCTA 24
| 28]BK117. 23
|-29|B300 8
30{Others 18,079
31{Total 37,700

Source: Statistik Angkutan Udara,
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~ 3.3.8 Delails of Pollutant Estimation from Aircrafls

(1) Basic Concept of of Air Poliution Source Study

‘Number of arrivals and departures by runways, aircraft types and pollution emission per
- aircraft are investigated, and total pollution emission from aircrafts are estimated,
. The nccessary informations on pollution emission of aircrafts atec compiled in Table 1.

" ‘Table 1 Basic Informations on Pollution Emission from Aircrafts

L Items

Basic Information

' Rehmrks

Number of Arrivals and

Number of atrivals & deparlures

- Flight schedule etc.

departures by runways,
destinations, wind directions

- Departure - by runways, aircraft types,
S months, weekdays, time zones |
Flying Routes ' | Flying routes of approaches and | Flight schedule, information|.

from airpo;t'aulhofities |

Durations of each Mode

Du_raliohs of each modes by
aircrall types

tnformation of JEA, USEPA

ete,

- Mode

Emission Factors of cach |

Emission factors by engine

3 Dilto_

types, modes .

| {2) Setting of Flying Routes -

' F'light schedule, flight chart , and some s_tati_slical'informé!ibns like flight number by

months, weekdays, and time zoses are compiled to set representative flying routes.

For aircrafls, climbing altitude is also necessary , and pollution emission from aircrafis

arc considered o the allitude of around 1000 meters.

(3) Number of Arriyals and De'_pfartu:"e's - "

- Number of arrivals and depaitures of airc

“schedule.

3-84
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(4) Pollution Emissien by Aircraft Types and Modes

a. Modes

- “Modes of aircrafts are divided into the followings.
dling:

. Idling modes include warming up of engmcs Iaxmg-ldlmg to certam placc in airport,
~ and load faclor is around 5 %. :

- < Take off:

Engine shows maximum load during iakmg off, and it contmucs bclow 2 mmuth

- Climbing:
Climbing angles of aircrafts are around 3 and 5 dcgrees, and load faclors are around
-85 %. . _

- Approachmg

Load faclors are around 30 % in case of approach

b Number of Enginés of Airc_iafts_

Examples of engine numbers of aiicrafts are show in Table 2.

* ¢, Durations of Each Mode by Aircraft Types

Examples of durations of each niode by aircrafts types are shown in'Table 3.

s Emission Factors by Mode¢s and Aﬁir‘craft: Typeo :

- Emission factors by modes and aircraft types are shown in Table 4.
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Table 2 Types and Number of Engines of Aircrafls

Aircrafl Engine Type |Number
Commercial Carrier
. |Bocing 727-200 P&W JTSD-17A | TF 3
 |Boeing 737-200 ~IP&W JTSD-17A TF | 2
" |Boeing 747-100,200 P&W JTID-7 etc ' TE 4
|Bocing 747-300  |P&W JT9D-7R4G2, GE CF6-| TF 4
o |seE2 | |
" . |Boeing 747-400 ~__|GE Cr6-80C2BIF _TF
|Boeing 767-200 " |P&W JT9D-7R4D, GE CF6.| TF
- 80A o ) B
Bocing 767-300 . |P&W JT9D-7R4D, GE CF6-| TF 2
\ - . socai HEER |
~ lLockheed L1011-385-1 . |RRRB211-22B - . | TF | 3
-[McDonnell-Douglas DC-9-41 [P&WITSD-15 TR |
. |McDonuell-Douglas DC—9_- P&W IT8D-209/217A | F o
~ {81/MD-81 | SR 8
' [McDomnell-Douglas MD-87 _ [P&W JTED-217A/C e | 20|
-IMcDonnell-Douglas DC-10-30 |GECF6-50C2 | iTF | 3
McDonnell-Douglas DC-10-40 [P&W JTID-59A R B o
Airbus Industric A300B2  |GE CF6-50C2R | TR 2
Airbus Industric A300B4-622R [P&W PW4156/4158 | oart) o2
Airbus Industric A320-200 __[CFM CFMS6-5-A1_ Lo | 2
YS-11 _ |IRRDARTMKS42-10 = | TP 2
DeHavilland DHC-6-300  |[P&WC PT64A-27 ™ | 2

Note: Manufacturers. P&W: Prau&Whllncy, GE: Gcnerall‘lectnc
CFM: CF M Intcmatlonal
TF lurbofan ‘TP: ’I‘urboprop '
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Table 3 Duration of Modes

Aircralt Durations in Modes (minutes) ]
| ‘| Taxiidle| Take Off | Climbout jApproach Taxiidle | Total
Commercial Carrier _ o
Jumbo, Long & - 19.0 0.7 - 2.2 - .4.0 : 7.0 329
Medium Range Jet ' | o
Turboprop 19.0 05 | 25 45 | ~70 | 335
‘Transport-Piston | 6.5 0.6 5.0 4.6 65 | 232
General Aviation . ' B
Business Jet 6.5 04 | 05 1.6 65 | 155
Turboprop C19.0. 05 2.5 4.5 7.0 335
__ Piston 120 | 03 | 50 | 60 | 40 | 273
" Helicopter - 3.5 - |65 | 65 | 35 .| 200
AverageatHaneda | 150 | 10 | 20 | 45 | a5 | 270

~ Airport
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Fable 4 Fuel Economy and Emission Factors by Modes

Engine Mode Fuel Economy | NO, Emission | SO, Emission
(Kg/hn) Factor (Kg/hr) | Factor (Kgihr)
| Civil  Aireraft s S o
[pawrrsp-7 | we | sae | o177 052
TR | Takeoff |- 452700 | 9190 | 453
: | climb-out |° 35880 | 5597 | 359
| | Approach | 12750 | 880 . | 128
P&W JTID-7 1dlc o887 | 260 | 084
I Takeoff 73220 | 21530 732
- Climb-out |- 59840 128060 | 598
_|_.Approach | 21080 | = 1644 | 211
GECF6-50C |  MWle | . 5470 | . 137 | o055
(TR Takeoff - | 8573.0 30430 | . 857
Climb-out 7104.0 290.60 BRATUNES
| Approach 23950 | 2395 240
RR RB211-524 tdte 8024 215 0.80 L
(TF) Takeoff |- 8096.0 299.60 8.10
Climb-out 6662.0 213.20 6.67
Approach | 24720 28.53 247
P&W PT6A-27 ldle 522 0.13 0.05
(TP) Takeoff 192.8 1.51 0.19
Climb-out 1814 1.27 0.18
L Approach 97.5 0.82 - 0.16

Note: Manufacturers, RR: Rolls Royce
(S} Estimation of Pollution Emission
Total pollution erission is derived from the poliution emission load per one aircraft by

airceafl types in (4) and flight number of aircrafts by aircraft types. The total emission o ‘g’
load can be distributed in runways, scasons, lime zones, aircrafl types. |
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3.4 Existing Estimates of Air Pollutant Emission in Jabotabek
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3.4 Existing Esiimates of Air Pollutant Emission in Jabotabek

There are two differcot estimates for metropolitan Jakarta and DKI Jakarta and one for
Jabotabek. Table 3.4.1 gives estimates for metzopolitan Jakarta in 1988, and ‘Table 3.4.2 for
DKI Jakarta in 1991. NOx emissions in these tables differ by a factor of about 10.

Table 3.4.1 Estimated Emission in Metropolitan J akarta in 1988

{ton/year)

_ Industiy }iousehold Solod waste Transport | ‘Total | Traftic E(EST |-
CO 300 300 3,300 © 321,700f  325,600] 584,000 340,000
HC 200 300 1,100 '13,000 14,600 S 72,100
NOx 3,300 2,000 200 15,000 20,500 16,100 251,000
M 1,000 2,300 600 3,100 7,100 3,100 7,400
SOx 15,500 2,600 100 " 6,500 24,700 800 16,400

P Source Wmarlo W: Contributions to emissions of gases and pamculatcs hy the combmtaon of

+ fuels by mduslry, motor veh:cles household and waste incineration in Jakarta, Institute )

Teknologl Bandung, Bandung 1989 and clc Jakarla an excerpt from NILU and Ins( for

- Environmental Studies: URBAIR-Urban A:r Quality Managemenl in Jakarla: Draﬂ of AQM _

Guidelines (Part A), 1993 (Ref 7

“Fable3:42 Estimated Emission in DKI Jakarta

S : N (tonlyear) . _
g Industry . § Houschold]Solid waste] Transport Total
CO 460 ; 400] - 3,800 373,000] - 378,200
HC - . 260 300 1,200 13,7001 = 15,4001
*NOx’ 33,300 20,100 2,300] - 153,900§ 209,700
PM Lol - 2,400 600 3,300 7,400
SOx 17,700 2,700 300 7,500 28,200

- Sourcé: BAPEDAL; an exceipl from NILU and [nst. for Environmental

~ Studies : URBAIR - Usban Air Quality Management in Jakarta : .
. Draftof AQM Guidelines (Part A), 1993 (Ref. 7)
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. Table 3.4.3 gives cstimated emissions in Jabotabek in 1995 as reported in Third Jabotabek

Utban Development Project JUDP IIT).

Table 3.4.3  Air Pollutant from Fuel Buraing in Jabotabek, 1995

Component 2 (Part B), Phasc I Reporl, October 1993 (Ref. 2)

3-92

Thitd Jabotabek Urban Development Project (JUDP I} Environmental

) {tonfyear)
. (&4 . ) HU wNUx PM
: EU |  US EU us EU Us EU Us
-~ Petrol 817,830] 739,630 31,450] 110,940 22,340 59,170 4,340 6,100
" Diesel -170,090] - 25,790 10,170 6,560 43,010 23,210 7,820 10,550
Kerosene _ 460 . 730 : - 4,190 o 5,460
Fotal 987,920] 765,880 41,6200 118,230 65,350] - 86,570 12,160 22,110
Source:



	Appendix 3 FUEL AND EMISSION STUDIES 
	3.2 Factories and Establishments 
	3.2.1 Questionnaire Form and Instruction for Filling Questionnaire in Indonesia 
	3.2.2 Questionnaire Form and Instruction for Filling Questionnaire in English 
	3.2.3 Setting of Emission Factors for Stationary Combustion Facilities 
	3.2.4 Basic Data on Stationary Sources Necessary for Air Dispersion Simulation 

	3.3 Automobiles 
	3.3.1 Traffic Volume 
	3.3.2 Travel Speed 
	3.3.3 Simple Emission Test 
	3.3.4 Details of Estimate of Pollutant from Major Road Traffic 
	3.3.5 Traffic Assignment 
	3.3.6 Details of Estimate of Pollutant from Ships 
	3.3.7 Frequencies of Flights 
	3.3.8 Details of Estimate of Pollutant from Aircrafts 

	3.4 Existing Estimates of Air Pollutant Emission in Jabotabek 




