Il

I
F113697117)

:N'

e
&
< ==
c
o

|
i
.

"\
i

j'

{q

&




Iif'llhlllll!fl*lllllHlI'll'lIH

1(?] .




JAPAN INTERNATIONAYL, COOPERATION AGENCY (JICA)

ENVIRONMENTAL IMPACT MANAGEMENT AGENCY (BAPLDAL) -

' FHE REPUBLIC OF INDONESIA

THE STUDY
ON
THE INTEGRATED AIR QUALITY MANAGEMENT
FOR |
JAKARTA METROPOLITAN AREA

FINAL REPORTY

~ EXECUTIVE SUMMARY

JUNE 1997

NIPPON KOEI CO., LTD.
SUURI KEIKAKU CO., LTD.



LIST OF REPORTS

| ( This Volume is indicated by

Volume 1 - Main Report

- Volume2 Supporling Report

Volume3 = Data Book

Currency Equivalcals

US$1.00 . = Rp.2,321

J.Yen100 . = Rp.19.97

- (As of Mid. January 1997)



L
& o

PREFACE.

~In response to the i'cquc'sl from the Government of the chublic of
Indoncsia, the Government of-Japan decided to conduct the Siudy on the

‘lnlcgra!cd Air Quality Managcmcm for Jakarta Metropolitan Arca 'md

cnlrus!ed Ihc sludy to the Japan lntemallonal Coopcratlon Agcncy (JICA)

JICA srn! {o Indonesiaa s!udy tcam hcadcd by Mr Shonosuke onc '
Nlprn Koéi Co., Lid. associated with Suuri. Kclkaku Co., Ltd five times

- between November 1994 and Jund 1997..

“The team held discussions with the officials concerned of the
Government of Indonesia, and-conduciced ficld surveys at the study area.

After lhc fcam returned to’ Japan further studics were made and the prcscnl

rcporl was prepared.

I hope that this report will contribute to the promotion of the project

and to the enhancement of friendly relations belween our two countries,

I wish to express my sinceee appreciation to the officials concerned

~of the Government of the Republic of Indoncsia for their close caoperation

extended to the tcam.

June, 1997

Kimio Fujita
| " President
Japan International Cooperation Agency



Mr. Kimio Fujita S o ' . Jl.mc,.'1997
President ' : : '

Japan International Cooperation Agency

Tokyo, Japan _
LETTER OF TRANSMITTAL
Dcar Sir,

We havc plmsurc of subm:lung lo you the Final Report of “'l he Sludy_

on lhe Inlcgratcd Air Quality Management for Jakar!a Mcimpolllan Area”.

This rcp(')rt presents the results of the study that was carried out for a
total period of 32 months from November 1994 10 June 1997 by the Study Team'
composed of Nippon Koei Co., Ltd. and Suuri Keikaku Co., Lid., in accordance
with the contract concluded with your Agency. :

The rcporl consists of (1) the results of mctcomloglcal survey, air

© quality monitoring, pollution source survey, socio-cconomic survéy and

institutional aspects survey, (2) the integrated countermeasures to satisfy the
draft ambient air-quality standards in 2010 in considcration of the current and
future air quality and 10 manage air quality for the Jakarta Metropolitan Arca,
and (3) the action plans until 2000 for three sclected countermeasures.

On this occasion, we would like to cxpress our deep ‘appreciation and
sincere gratitude to all those who exiended their kind assistance and cooperation
to the Study Team, in particular the officials concerned from the Environmental
tmpact Management Agency (BAPEDAL), the Environmental Managcment
Center of BAPEDAL, the Ageacy of Mctcorology & Geophysics, and the
{nstitute of Urban Planning & Environmenl of DKI Jakarta. We also would like
to extend our acknowledgments to the officials of your Agency, the Ministry of
Forcign Affairs, the Environment Agency, and the Embassy of Japan in
Indonesia.

We hope the report will realistically contribute to the future sustainable
devclopment in Jakarta Mcetropolitan Area.
Sincerely yours,

Shonosuke Ezoe
~ Study Team Leader
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Framework

Study Arca:

Target Year:

Population:

GRDP:

SUMMARY

Jabotabck Arca extending over DKI Jakarta, Bogor,
Tangerang, and Bekasi (6,070 km? in total)

- 2010 for the Air Pollution Control Strategy
- 2000 for the Action Plan

Fucl Consumption:

(6) Running Kilometers of Automobile:

Year 1995 2000 2010
Pop. (person) | 20,160,000 23,500,000 28,760,000
Year 1995 2000 2010
Rp. /person 1,500,000 2,100,000 4,500,000
_ {Jap.¥/person) (75.000) (105,000) - (225,000)
Year 1995 2010
Oil (kify) 2,790,000 12,000,000
Coal (i/y1) 1,650,000 7,130,000
Natural Gas (< 10°6m™/yo) 4,700 20,300
Year 1995 2010
Running Kni (x10*6knvy0) 39,000 80,000




2. Existing Air Quality

~ Automatic continuous air quality monitoring was carried out at six stations from January
1s1 to November 30th in 1996. Average values of the monitoring result are summarized

below.
ltems | - Unit tMC | G::!’l:g Ploit | Thamwia | KPPL | Cibinong 2’.2'.',3;;
SO, { ppb KN 4.1 4.7 9.4 4.0 - 20
NO "{ ppb 30 273 279 109.4 350 - -
NO, | ppb 1.7 18.6 - 10.0 29.1 25.5 - 50
NOx | ppb 107 | 459 379 | . 1385 60.5 - -
Co ppb - 440 ] 1,490 1,000 2,790 1,840 - 8,100*

“SPM_ | pgm’ 530 116.1 84.4 815 81.8 46.6 60*
T-HC | ppbe | 2515 4,322 3,270 4,366 3511 - 240

' Note - 1) T-HC were observed fiom 6:00 to 9:00.
© 7 2) Standard of SPM is the standard value of DKI Jakarta.
3) SPM: Suspended Particulate Maiters, T-HC: Totzl Hydrocarbon.

3. Simulation of Air Quality in 2010

(1) Air Qﬁa!ity withoul Co‘umerm.casurcs |

The arca with high SO, concenlration cxcccdmg the shndards widely spread in the north .

of DKI J'tk'irta, Tangcrang, ‘Bekasi, and C1bm0ng Total aumber of the gr:ds cxcccdmg

the standards is 441 of 6682. “The main cause of the hlgh SO -.onccnlrauons is the -

factorics like power plants, cement, and so on.

‘The area with h1gh NO, concentration c¢xceeding the stamhrds mamly appcm in DKI )
Jakarla Kota Tangerang, and Kota Bckasn Total number: of the grids cxcu:dmg the -

standards is 47 of 6682. The. niain cause of hlgh NO concentration is automoblles at
heavy traftic roads.

CO concentrations are below the standard even in 2010,

(2) Air Quality with Planncd Countermeasures by BAPEDAL

S0, concenlrations decrease with the planned countcrmcasurcs Numbcr of geids with
high SO, concentrations cxcccdmg the standards decrease from 441 to 107 Morc than
one hundrcds of gnds remain cxcccdmg the standards in the- arca of DKI Jakarta,
“Tangerang, and Clbmong L

NO Lomcnlrahons degrease wnh the planned countermeasures and aumber of grids with
high NO, voncenirations exceeding the standards decrease from 47 1o 16. However, the
countermeasures are nol safficient to solve the NO, problem perfeetly at the heavy traffic
roads.



(3) Air Quality with Additional Countermeasurcs
As a result of application of full countermeasures, the standards of SO, and NG, will bc '

saushcd in the whole Jabotabek area.

4. Air Pollution Control Stratcgy

(1} Goal of Control Plan

The control plan aims al overall comphanco with the national air qualny sland'irds wnhm

" the Jabotabek area.

(2) Countermeasures for Air Pollunon Control
Considering simulation results of fulure air quality in casc of w:lhout condﬂ]ons the |
following countermeasures are proposed to atlain the goal mentioned above, ‘

1) Common to Slal:onary & Mobile Sounc Control
°Supcrvv;0ry Agcncy Environmental lmpacl Mamgcmcnt Agcncy
(BAPEDAL), Indonesian Mmlstry of licallh
 (MOH); L-PU
. lmplcmcnlauon Agcncy BAPEDAL, L—BLH BL K Agency of
. Mclcomlogy and Geophyq:cs (BMG)
. Proposcd Coumcrmcasurcs
- Momlonng HC Conccnlrallon in Amblcnl Air (1-A),
s Rcducuon of HC Emissions (1-B), _ -
- Rcducuon of Parucu]atc Matter in Ambicnt Air (1 C), and
- _Slrcngthcm ng of Ambicnt Air Monitoring (1 D).

2) Shuonary Source Control
* Supervisory Agency : BAPEDAL, L-BLH, Indonesian ‘v‘lmislry of
~Industry (PLRIND) BAKOREN, Indonesian
‘ - Mmlslry of Mining and Em.rgy (T AM)
* Implementation Agcncy BAPEDAL, L-BLH, PERIND,
. PELAKSANA, National Mmmg 'md Qil
_ Company (PERTAMINA)
* ® Proposed Countermeasures
< Stationary Source Invcmory (2- A)
- Enforcement of Emission Standard Dv.crcc 2-B),
- Total Bmission Reduction Plan (2-C),
- Emission Management System (2-D),

-3



- Combustion Control System (2-E),
- Fuel Conversion (2-F), and
- District Stack Gas Control (2-G).

* 3) Mobile Source Contro}
* Supcrvisory Agency : PERIND, BAPEDAL, Indonesian Ministry of
- Transport (HUB), BAPENAS
’ lmplemcnlallon Agency : HUB, DLLAJK, BAPLDAL, L-BLH,
PbLAKSANA PERTAMINA
-+ Proposcd Countermeasures
- Preparation of Mobite Source Inventory in Jabotabek (3-A),

- Introduction of New Regulations on Vehicle Emission Gas (3-B)

- Strengthening of Vehicle Inspection Program (3-C),
- Promotion of Unlcaded Gasoline Usage (3-D),
- Acccleration of Turn-over Rate of Aged Vehicles (3-E),
- Promotion of ipw-pollulion Vehicles (3-F), and

- Suppression of Diesel Use in Vchic]es (3-G). .

o (3) Vcnl"cauon of Effectivencss of lhc Proposcd Ooun!cnneasures

- The cflccuvencss of the proposed countcrmcasurcs is vcnl‘:cd by the s:mulallon model. It

s concluded that the goal isto be attained by takmg all cquntcrmeasurus in 2010,

{4 Selccllon of Counlermcasurcs to be commenced in early slagc

~ Priority of lmplcmcnialron of the proposcd coumcrmcasurcs arc: decided from the
- wcwpomls of “Inslitutional and chlsl'mvc Ncccssnty” and “Commcnccmcm Ycar for-

“Pre mrauon Stage” as shown in Fi ure 1.
{ X g

Further, three counlcrmcasurcs namely i) Strcngihcmng of Ambicnt Air Momlonng'

System (1-D), ii) Preparation of Stationary Source Inventory (2-A), and iii) Preparation
of Mobile Source Inventory in Jabotabck (3-A) are sclected for the action plans from the

‘'viewpoint of grasping the most imporiant and basic data in order to nanage the air quality

in Jabolabck-cl‘l‘cciivcly, énd ‘cvalualion of the propéscd 'countcrmeqsurcsas shown in
© Table 1. This sclection simply reflects currcm lacking situation of basic dala which will
be cﬁscnha]l) 1mporlam o acuclmu, lhc oihcr proposed countermeasures. o



Commencement Year for Preparalion Stage

2005 On-going

1997 2000 2003
F l-A
|
3 t
5 4
S '
]
]

g —
Institutional/ i
Legistative A 2-E

' 3.C
Necessily : 3-F
!
; ’ .
]
: 3-D
]
! o
Low Priofity
: -
"Figure 1 Priority of Countermeasures
l -~ 'S.. Action Plan of Air Pollution Control

" Formulated action plans for the sclected threc countermeasures are summarized below.

(1) Strengthening ot;'Ambieﬁ:l Air Mo_nitoﬁng System (l-lj)' .

1) Contents
19 additional ambicnt air mon

itoring stations (4 in DKI Jakarta, 6 in Bogor, 5 in

Tangerang, and 4 in Bekasi)_néed to be established for implementation of this

projeci. Principal tasks of this project are as foltows;

2 Determination of monitoring station siles,

I ' - Arrangement for legal support,

- Installation of monitoring system,

- Organization of human resources, and

- Preparation of operation and maintenance.
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Formulated action plans for the sclected three conntenpeaseres are sumnvrizod below.

'(1) Strengthening of Ambicnt Air Monttoring S_\'Stcln {1-10)

1y Condents

19 additional smbicnt air monitoring stations (8 in DRI Jakarta 60in Boeos. S in

Tanperang. and -5 in Bekasi) need to be established tor amplomentition of this

woivel, Principal tasks of shis project are as loHows:
prey e

- Determination of momitoring: station sites,

- Arrangement for legal support,

- Installation of monitonag system,

- Qrganization ol human resources, and

- Preparation of opefation and nuinicnance,



2) Schedule
Preparation work starts in 1997, and implementation commences in 1999,

3) Cost
Total cost of cquipment is estimated at Rp.17,300,000,000 (Jap.¥865,000,000).

- 4) Institutional Necessity
~ This project requires 28 personnel incloding 3 miembers from BAPEDAL, 2
“from EMC, 8 from DKI Jakarta and S from each district.

* (2) Preparation of Stationary Source Inventory (2-A)'

1) Contents
- “The action plan is formulated focusing on a preparation of stationary source
inventory cohsidcring its urgency. Principal tasks of this project are as follows;

- Review of previous studies, )
- Identification of statlonary sources,
- Arrangement for legal supporl,
- Questionnaire survey,
- Training of technicians for cnussmn measurcmcnl
- Procurement of measurement cqmpmcm '
Mcasurcmcm of pollutant emissions al siles, and

- Campilation of stationary source mvcnloncs._ :

- 2) Schedule , _
Peeparation work starts in 1998, and 1mplcmenl'mon commences in 2001

3) Cost _ _
*Total cost of cquipmc’nl is ostimated at Rp.1,430,000,000  (Jap.¥72,000,000).

4} Institutional Nccus:ty
This project requircs 16 pcrsonncl mcludmg sla[i nmembers from DKI Jak'urla
- ‘and local government,

(3) Preparation of Mobile SOurtc Inventory in Jabotabek (3-A)

. l)Cohlcn:ls.
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" The action plan is formulated focusing ‘on an preparation of mobile source
inventory in Jabotabek considering its urgent need. Important tasks consist of the
following 13 ones: | |

- Organization of a Task Force Team,
- Update of Vchicle Market Information,
- Monitoring of Traffic Volume,
- Prcp'xm!lon of a Test Plan for Drive C)clc Eslabhshmcnl
- Road Test, '
- Development of Jabotabek Tesl Cycle Modes, -
- Purchase of Chassisdynamometer (C.D. )
- Installation of C.D., :
" - Opcrator Training of C.D.,
- Caleulation of Major Emission Factors,
. Estimation of Other Emission Factors, _
- Determination of Average Emission Faclors, and -
- As;scssmentbf Maobile Sodréc‘: Inventory

o 2) Schcdulc ' _ .
' P:cpa:auon work’ starls in 1998, and 1mp1cmcnlalnon commences in 1999,

3)Cost - _
"Tohl cosi for mlltal mvcslmcnl for C. D as well as construction and forcngn
~consultant fee was estimated al Rp.10,205,000,000 {J ap.¥5]0,000,000).

. ’4) Institutional Ncccssuy .
- This pm]ccl rcquucs twa BAPEDAL staff to be mvolvcd in lormuh!mn work of
~ the inventory, and 2 chief engineer, 1 emission gas analyst and 6 C.D. operators
1o be hiredon a i‘;ill;\\'ofking basis.

6. Récommendation

BAPEDAL is 'urged to implcmucnl= all propo'séd éoum'crmmsurcs in order to satisfy the
ambient air 'quality standards, agimsl the mc:casmb emission of air pollutants in

Jabotabek arca. -Such clforis will su,mﬁcantly benefit the pubhc health condluon in the

future. In particular, the three action plans nced to be launched urgcnlly as these plans will
provide basic information essential to exceute effective air quality control adminisiration.



Table 1

Results of Evaluation of Countermeasures

Institutions & Legistations

Commencement Year

Average Annual

Conteol Measures L‘"-‘;::ﬁ:;?;? ! b;;i;;i?ﬁ;;i?' Existing Legislations and Programis|{Reinforcement of stafT in charge Enactment Preparation | Implementation Coslfofgg(]f% Priority |
{million Rp.)
(1)  Common to Stationary & [1-A.  Monitoring of Hydrocarbon | BAPEDAL BAFPEDAL, + Industiial Acl BAPEDAL and L.-BLH Air Pollution Conteol Law - - already - Low
Mobile Sources " Concentration in Ambicnl Air| L-BLH s AMDAE, _ commenced
' 1-8  Reduction of Hydrocarbon . |BAPEDAL BAPEDAL, * [ndustrial Acl BAPEDAL and L-BLU Air Pollution Control Law - 1997 1998 2,370 - High
Luissions ' L-BLI ¢ AMDAL : '
1.C. Reduction of Patticulate MO1, 1.-BLU » Waste Act [-BLH - 1697 1997 - 1,060 High
- Matter in Ambient Air BAPLDAL, _ » Revised Environmeot Acl _ C o : ' :
b, Streagthe ning of Ambient Aif| BAPEDAL BAPEDAL, L-BIH, |+ Revised Fnvironment Act C|L-BIH, BPPI and L-PU Air Pollution Control Law 1997 . 1969 150 . | High
_ ~_Mouitoriog System * _ BLK, BMG, L-PU . L o ' - {17,310) '
(2)  Stationary Sources |2-A. Preparation of . |BAPEDAL BAPEDAL, « Industiial Act BAPEDAL and L-BILH Air Pollution Coniro! Law = 1998 2001 70 High
- Stationary Source Inveatory : i-BLH + AMDAL : - _ L : e : (14209 -
2-B. Enforcement of Emission ~ |BAPEDAL BAPEDAL, L-BIH, |*Industrial Act  +DBluc Sky Program|L-BLH Air Pollution Control Law 1997 - 2002 - . 40 High
Standards Decrce BPPI * Bmission Gas Standard, : ' ' : b ' :
. * Revised Environment Act . : _ :
2-C. - Total Emission Reduction  {BAPEDAIL, I-BLH ¢ lndustdal Act, BAPEDAL and [-BLU Air Pollution Conteol Law - | 2001 - 2006 Ne cost up ta | Medivm
Plan o HABLH ' * Revised Environment Acl o ' ¥ o : - : 2000 '
2-D. Emission Managemeat BAPEDAL, BAPEDAL, ¢ AMDAL, +Iodustral Act - Poltution Control Manager * | = 1997 . 2002 b= iigh
_System ____IPERIND - PERIND * Bive Sky Program ' : ‘|System RS 3 '
2., Combustion Control System|BAPEDAL, BPPI, L-BLl4, - |+ Industrial Act BAPEDAL, BPPI and L-BLY [Caergy Saving Act — ©already - low
: ‘ BAKOREN " |PELAKSANA, *|* Environmental Soft Loan Progranyy ~ ~ - : . I commenced
L ; _|Indencsia Baok - ‘ . : :
2-F.  Fuet Conversion - |TAM, BAPEDAL [L-BLH, BPPI, - 1-BIH and BPPI Air Pollution Cootrol Law 1997 2006 L= High
b A - PERTAMINA N L L L - L _(136000) |
2-G.. Ditect Stack Gas Control | ¢ |[BAPEDAL | BAPEDAL, * Soft Loan Program BAPEDAL Air Pollution Costrol Law 2003 2006 No cost up to. |Mediom
: S 5 PELAKSANA, I : - ‘ 2002 '
_ o | o : B I o "|indonesia Bank S o
(3) Mobile Sources 3-A. Preparation of Mobile Sourée| BAPEDAL, BAPEDAL 1— BAPLDAL - 1998 2000 _ o High
: ' C __Inventory in Jabotabek | o L s - o . e ~ {10,210)
3-B. loteoductionof New | | . [BAPEDAL: . |HUB » Industrial Act - Road Transport & Motor - | (998 - | - 2001 C- 700 | High
~ Reégulations for Vehicle o B _|* Blue Sky Program Vebicle Law : ‘ ' 11300y
Emission Gas : ' :
3-C.  Strengthening of Vebicle HUB, BAPEDAL [DLLAJK, L-BILH * Road Traffic Law DLIAIK and L. BLH — — already - Low
Inspection Program ' * Blue Sky Program : : commenced
' . L * Automobile Ixhaust Standard j |
3-D.  Promotion of Unleaded “|BAPENAS,  |BAPEDAL, * Blue Sky Program — - — already - 500 fow
| Gasoline Usage BAPEDAL, HUB |PERTAMINA : : _ | commenced © (350,000)
3L, Accelération of Tum-over BAPE_N’AS, . DILAIK, L-BLIK ¢ Road Traffic Law DLIAIK and L-BLH — 2001 2006 No cost up to . [Medivm
| Rate of Aped Vebicles BAPEDAL o : : : . ' 2000 . ]
B KH U Proxnolion of Low-pollution | BAPIEDAL DLI.)_'\JK.L—BI.II. * Blue Sky Program ' BA_}‘*EDAL - - “already - - 1 Low
Vehicles ' BAPEDAL, * Soft Loan Peogram comaenced
' PELAKSANA o
: Indoncsia Bank : ]
3.G. Suppression of Diesel Use in| BAPEDAL PERTAMINA - — Air Pollution Contro} Law 1998 2006 No costup to | Medium
Vebicles 2001

‘Therefore, remaining potential countenncasures are ot subject 10 the prioritization here.
2) Average annual cost shows wage including PR cost. () shows equipment/facilities initial investment cost and foreign consultant fee.

Notes: 1} Prioritization is ooly among the counternxasures proposed bere by the JICA Study Teani in addition to the on-going piojects. (But all these proposed counlcﬁmasures should be implemented to reach the 2010 goals.)
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EXECUTIVE SUMMARY

1. INTRODUCTION
1.1 Background

Jakaria, the capital city of the Republic of Indonesia, is one of the fastest growing cities in
terms of cconomic activities in the rapidly prospcrmg region of South-cast Asia. Due to
the rapld eConomic growlh most cmcs mcludmg Jakarta haw, suffercd from degradation
of urban environment.

Broadly speaking, motorization, wrbanization, and industrialization have affected the air
quality of Jakarta. A lotof traffic valume, large scale combustion facilitics such as thermal
power stations, and cement factorics are worsening the air quality Industrial developmeént
estates such as Pulogadung, Tangcrang, and Bekasn also dlschargc a large amount of air

e polluuon load.

“The Indonesian authorities are ﬁn!ly aware of air bollution and have'taken' various kinds of

" countermeasurcs for environmental management and reduction of pollution load.” The
Ministry of Environment is in charge of environment plannihg in Indonesia. The
anronmemal Impact Management Agency (BAPEDAL) established m 1990 is the '

o cxewung agency res;;onsnble for protccuon of thecnwronmem : '

- BAPFDAL has stancd the *Blue Sky Program for air qualny 1mprovemem Alihough ‘

scvcral air quahty managmlcnt studics in and amund the Jakaita melropolitan_arca

; (Jabolabck) were conducted by donor counlnes, proposcd conntermeasures -against air

poltution have not been clfectively lmplemcmed With thts background, capacity building
of the agencies concerned such as BAPEDAL is an urgent task for planning and

- implementation of integrated air pollution control projects.

' For the reason mentioned above, the Government of the Republic of h}doncsia Gon
“requested the Government ‘of Japan (GOJ) to assist in clarifyiﬁg the siructure of air

pollution problems, formu!aimg an' Implcmenlalron schcdulc for Ihe ovcra]i comrol
strategy, and conduciing technology transfer and training in Jabotabck

in response (o this request, the Japan lntcmational Cooperation Agency (JICA) :ippointcd
by GOJ as an executing agency dispatched a mission for pretiminary studies in April and
December 1994, The Study on the Integrated Air Quality Management for Jabotabek (the



Study) was implemented in accordance with the Scope of Work (S/W) and subsequent
Minutes of Meetings (M/M) agreed between BAPEDAL and JICA.

1.2  Objectives

This Study aimed to monitor continuously and by scientifically proven methods applied
for the first time in Jabotabek, ambicnt air quality and actual emission data of stack gases,
in order to grasp the present air condition, and to prepare an air pollution control strategy
until 2010 and a more concrete action plan until 2000. Another niajor objective of the
Study was lcchnolcgy transfer and training of counterpart members of BAPEDAL and
related organizations through the Study.

1.3  Study Area

~The Study Arca is Jabotabek which extends over DKI Jakarta, Bogor, Tangerang, and
‘Bekasi, as shown in Flgure 1.1.

- 1.4 Work Flmv of the Sludy

_A work flow of 1hc Study is shown in Figure 1.2. I‘ne Study consists of-a number of

" field and analytical works, and the whole study lasts from December 1994 to J une 1997,

The Study was camcd out the analyucal work using Lhe ficld work data as the continuous -

: ambxent air quahly momtonn g data exhaust gas measurement data, and so on.

PR
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2. METEOROLOGY

Surlace metcorological observation was continuously careicd out basically at five stations
for onc year. Meleorological obscrvation at upper layers was carried out four times
intermittcntly.

According to the results of the surface metcorological observation, the annual average
wind in the Jabotabek area is very weak. Itis often calm (wind speed lower than 0.5 nvs)
in night time. The wind speed is very low at night and is only moderate in daytimie. The
highest annual average wind speed is in the range of 1.5 to 3 m/s and is recorded at 2:00
p.m. at all 5 monitoring stations. The annual average diurnal tcﬁlpcfa{iir{, in Jabotabek
ranges between the lowest of 24 to 26°C recorded at 6:00 a.m. and the h1ghcst of 32 to
33°C at 1:00 p.m. o

According to the results of upper layer observation, the directions of upper layer winds
ar¢ westerly in December, northwesterly in February, casterly in May, and southeasterly -
in August. Wind speeds are highest in Decembet and lowest in August. The frequency of
lower iiversion (tower than 450 m) reaches 68.4% and 63.6% at nighls in December and
May, respectively. The mtensxly of the inversion layers is not so strong, because the
temperature gradient is lower than 3. 0°C/100 m. Scasonal averages of daily maximum
‘Lid’ (inversion layer) hmghis are between 700 m in Febmary and 1, 30{) m in Augusl

The sulfam, laycr inJ abotabek area has a charach,r to diffusc pollutams emﬂtud close to

e surface, such as mobile sources, because of the prc,valencc of wind in dayumc On the

. contrary, poflutants emitted at- a hrgher lcvcl can reach the ground surfacc by lhc
disturbance in the mixing layer “This is one of the 1EASONS for hxgh concenlrauon of.
- poliutants in daytime. '

In the night, because of less windy condition, ‘pollutants émil_lcd near the ground surface
accumulate there. However, as aclivities of the emission sources become slower at night,
usually pollutant concentrations will gradually go down, Next moraing, if there remains a

* stable layer, the high concentration will appear again when the activities re-gain. The

pollutants emitted at a high leved in the mghl drift in the stable layer, and fi na}ly reach the
ground after dc\clopment of a mixing zone in the mormng ' ‘ :



3

CURRENT AIR QUALITY

Automatic continuous air quality monitoring was carried out for one year at six slations.
Besides these automatic monitoring, supplemental monitoring was carried out at five

slations.

The elements continuously monitored are SOx, NOx, Ox, O,, CO, SPM, and HC. The
average concentration of these elements at each monitoring station is shown in Table 3.1.

Table 3.1  Monitoring Results (Average from January to December 1996)
Items Unit EMC Pulo Pluit | Thamrin | KPPL " | Cibinong | Standand
7 Gadung _
S0, ppb 3.7 4.7 4.7 9.4 4.0 20
NO ppb 3.0 213 219 109.4 35.0 - .
NO, ppb 7.7 18.6 10.0 29. 25.5 50
NOx | ppb 10.7 45.9 7.9 138.5 60.5 -
Ox ppb 18.0 - 10.7 -
Q, ppb - |- 175 109 9.2 L. .
CO | ppb 440 | 1,490 1,000 2,790 1,840 8,100 -
TSPM | pgid® | 530 | 1161 84.4 815 | 878 | 466 *60
CH, ppbe 2,145 '] 2600 2,584 2,568 | 2,299 .
NMHC | ppbc 370 | 1,722 | 1,187 1,797 1,212
T-HC | ‘ppbc | 2,515 | 4322 | 3,770 4,366 | 3,51 240 .

Nolc 1) Ox & O, were obsceved fron 6:00 (o 18:00. CH4, NMHC & THC were obscmdrmméoo t09:00
L 2) The dral‘ t nauonat s!an&’ud of Lhe standanl values of DK Jakania(*} were apphed

anc‘ ‘;:ahic', of sQ,-; ‘No,,f and _c'o_ exceeds the draft Natimml Anbicnt Air Quality
Standard (AAQS) or Ambient Air Quality Standard of DKI Jakarla, 24-hour aveérage of .
SPM concentrations s over 'AAQS :occasionaliy at Pulo Gadung and KPPL stations as
shown in ‘Table 3.2. One-year average of SPM at 4 stations of DKI Jakaria exceeds the
 AAQS of DKI Jakarta of 60pg/m>. Total hydroca:bon value exceeds AAQS at all stalions
as shown in 'lablc 3.3,




"“Table 3.2  Comparison of SPM Concentration |
with the Ambient Air Quality Standard of DKI Jakarta

24-HOUR AVERAGE

Count
Location Pollutant Standard Value Over Standand Tolal Saniples
EMC 0 349
_ 'PULO GADUNG 17 _ 131
a8 PLUIT SPM 180 ug/m’® 0 300
THAMRIN ' 0 320
KPPL 1 348
| CIBINONG 0 343

Table 3.3  Cemparison of T-HC Concentrations with the Current and
the Proposed National Ambient Air Qaality Standard

3.HOUR AVERAGE (6:00 to 9.00)
Standard Value _ Counl

Location - Pollutant Curcent/Proposed | Over Standard Totat Samples
EMC : 3 _ 283 2
PULO GADUNG - 30 IEEEE 1 B IR A
PLUIT THC | 240ppbr . | 190 S 190
THAMRIN o 240 ppb o L 302 a2
KPPL ' ' 346 346




4 FUEL AND EMISSION STUDIES

4.1  Fucel Study

Fuel consumplion rates by factory, houschold, and automobile were estimated from the
slatistical data and (he results of questionnaire survey. Estimated total annual fucl

consumption rates in the Jabotabek area in 1995 are shown in Table 4.1.

"~ 4.2 - Emission from Stationary Sources

(1) Factorics

Bascd on the resulis of the questionnaire survey and the flue gas analysis, the fuel

consumption rates by indus;u)' type and region were estimated.

The total cmissions from factories by industry type and by rcgioh are shown in

* Tables 4.2 and 4.3, respeclively.

“Table 4.1 bslimated Annual Fuel Consumptwn Ratem Jabolabek in
' 1995
N - Criese | Estimated Consumption
Sourco Fuel , . o Unit | Ratein JABOTAI?EK
Stationary Squrces - Kerosene kl/ycar 2,227,140 ,
SR | High Speed Dmscl klfyear . 1,520,070
Industrial Diesel Oni kifyear 763,825
Marin Fuel Oil - Kl/year 498,109
Coal- tonfycar |- 1,647,263
Natural gas 11,000m /year 4,741,679
_ L LPG ton/year 233,161
Automobile Premiom kl/year -~ 2,471,500
Solar kl/year 1,480,700

'l‘able 4.2 Total Emlssions from Factories in Jabotabek (1995)

- (Unit : ton/yt,ar)

SOX

: NOx.

Industry , 5 PM

Electricity 15,096 - 20,088 760
Cement’ 6,379 5,740 2,009
Other . 021,222 11,004 10,812
'Total 42,697 36,832 13,581




Table 4.3 Total Emissiens from Factories by Region (1995)

(Unil : tonfyear)
District SOx NOx PM
DKI Jakarta 20,875 21,499 2,330
Bogor 12,552 | 9,767 5,484
Tangerang 4,727 3,150 2,829
Bekasi T 4543 2,417 2,937
§ Jabotabek Total 42,697 36,833 13,580

) Houscholds

Based on the population in Jabqtabek (Table 4.4) and [uel consumption ralc by
houschold, the total emission load from houscholds in 1995 was estimated as shown

in Table 4.5.
Table 4.4 liegional Population in 1995
{Unit : 1,000 persons)
District 1995
DKI Jakaita 9,062.5
Bogor - ' 4,764.5
L : 1 Tangerang - 3,595.0
{ | [ Bekasi T 2,738.5
' Jabotabek Total - | 20,160.5

“Fable 4.5 - Regional Air Pollutant Emissions from Houscholds (1995) .

o . (Unit: tondycar)
District S0x NOx PM

Jakarta = ¢ 1,897 |- 2,230 -] 288
Bogor : 997 1,173 ¢ 152
Tangerang 753 885 114
Bekasi 573 674 37
Jabotabek Total 4,220 1 4,962 642

4.3 Emission from Mobile Sources

E “The pollution Joad from mobile sources was estimated as shown in Table 4.6 and 'l“a_blcf
4.7, | o .



Table 4.6 Pellution Load and Running Kilometers of Automobilcs in

Jabotabek
Vehicle Air Poltution Emission (fon/year) Running km
Type CO JiC NOx SOx PM | (10%m/year)
Motorcycle 120,002 | 38,302 971 101 131 10,100
Passenger Car 197,055 | 26,492 | 29,832 1433 1 2,134 13,040
Taxi 21,295 2,892 3.87% “353 425 1,034
Microbus 68,429 1 8,500 | 17,699 1,402 2,232 2,899
Bus 12,105 1 2,682 8,795 1,507 1,156 820
[ Van 106,330 ] 12,340 | 19,483 479 1,003 0,183
Small Truck 34,161 3,997 0,093 436 603 2,233
“Truck, 2-axlc 2,736 1,538°1 76,304 1,322 1,390 993
Truck, 3-axle 2,180 1,227 5,074 1,109 517 369
““Fotal 564,202 1 97,971 | 98,738 3,142 9,563 38,577
“Table 4.7 Pollution Load from Ships and Alrcraft
(ton/yecar)
ltem - SOx NOx
Ship . 808 1,960
Aircraft 91 1,026

4.4  Analysis of Air Pollution Load

- A summary of air pollutant emissions from factories, households, automobiles, ships and

aircraftin the Yabotabek arca is given in Table 4.8 and the si_iaré of sources in {otal SOx,

NOx and PM emission is shown in Figures 4.1, 4.2 and 4.3, respectively. Distributions

of cnji'ssi0|1 load of SO;( and NOx is shown in Figures 4.4 and 4.5, respectively. .

Table 4.8 ' Estimated Pollution Load by Source in Jabotabek (1995)

- {Unit : (on/year)

NOx

S50x PM CO HC
Stationary Factories . | - 42,697] 36,832 ] 13,581 '
‘Sources Households 4,220 4,962 642

o ' Sub-total _ 46,917 41,794 14,223 :

~{ Mobite Automobiles | 8,142 798738 | 9,563 | 564,292 | 97,971

| Sources Ships 808 1,960 '
‘Aircraft 91| 1,026 18 :

-1 Sub-total - S 9,04t | 101,724 9,563 | 564,292 91,971

Tolal 55,958 | 143,518 23,786 | 564,292 97.971

-10 -
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INSTITUTIONAL AND LEGAL ASPECTS

{1) Administrative Institutions

1)

National Governinent Agcncies

BAPEDAL is the environment supervisory agency under the direct control of the

" President. Besides, there are independent agencies' under different ministries,
“which deal with environmental matters directly linked with activities under the

jurisdiction of the minisiries concerned.” In addition, ‘several ministries have a

- specific personnel to cope with environmental matters, ﬁ

)

2

Local Government .

In the Study Area, several local governmental agenbies are working for air
pcHution control. Insmutc of Urban lemmg and Environment of DK1J aka_rla is

‘ one example

3.)

Industrial Sector

~ Environmental control at the industry level is not yet fully developed. It mostly

lacks monitoring activities, and :managemient  staffs. Envucnmental managers
wnh subsiannal quahﬁcauon have to be as31gned to cach factory.

Lega] Aspeas a

‘The most importanl law concemmg air pollutJon control 15 “Basic Provisions for the
' -Managemenl of the Iwmg Exvironment Act’, It is now under revision for
- strengthening controt of pollution caused by factories. o

An assessment system was introduced in accordance with the government ordinance
on environmental impact assessment in 1985, The environmental impact assessment
isto be'carridd out by qua}iﬁed professionals registered with BAPEDAL.

‘The exnsimg Nauonal Ambient Air Quahty Standards are now under revnsnon So the .

' _proposed one is shown in Table 5.1, compared with the Ambient Air Qudhly

Standards of DKI Jakarla Both standards are used for evaluauon of air quahty in
this Study. o : : ‘ '
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Table 5.1  National (Draft) and DKI Jakarta Ambient Air Quality
Standards
Parameter Time of Standards

neasurement National - Draft DKI Jakaria

Sulfur dioxide 1 hour 900 g g/m’(0.34 ppm) | 900 u g/m’

24 hoirs 300 g g/m’(0.11 ppm) | 300 g g/m’

., _ 1 year 60 p g/’ (0.02 ppm) |60 e g/’

{:% Carbon monoxide 1 hour 30,000 u# ¢/m’ (26 ppm)| 26,000 p g/n?’
8 hours 10,000 2 g/’ (9 ppm) | 9,600 p g’
| 1 year | - 9,000 x g/m’

Nitrogen dioxide ‘1 hour 400 ¢ g/m’(0.21 ppm) {400 2 g/m’

24 hours | 150 4 g/m’(0.08 ppm) | 150 z g/m’

1 year 100 g g/m’(0.05 ppm) | 100 x g/m’

Oxidant as O, I hour 160 42 g/m*(0.08 ppm) [200 p gi?’
24 hours - 50 u g/m’
b year o o 30 ;¢ g/’
Totat Suspended 24 hours 230 4 g’ 230 4 g/’
Particulates (TSP) 1 year 90 p g/m’ . 90 p g/’
Suspended Particulate | 24 hours - - 180 s g/m’
Matters (SPM) I year T 60 1 gm’®
Lead | 24 hours 12,0 4 g’ 6 u g/m’
PO _ ' Lyear T )1 g?
%:’ . |Hydrocarbon 3 hours 160 1 g/m*(0.24 ppm) | 150 x4 g/’

 Note : Valués ate based on the ammSphmc mndl:ons of lmipenlure 25 °C and prc»san, P
atmosphcre : - SR

' Thie decree of State Minister “The Emission ‘Standards for Stationary Emission Soiirecs”

- regulates einis'sion froin four industries (iron & steel, pulp & paper, ‘cement, and coal
thermal power plams) and other indusirics. 'ﬂns standard is effective in two target years
of 1995 and 2000 as shown in Table 5.2. '
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Table 5.2 ‘Maximum Limit of Emissions fram Selected Stationary
Sources (in parentheses : effective from 2000)

(Unit : mg/m®)

Sources TSP SO, NO,
[ Electric Arc 600 - - 7]
Furnace (150) - -
| Four Prime Power Boiler 400 1,200 1,400
Industries (ex. Power Ind.) - (230} -~ (800) (1,000} :
Power Ind. Boiler 300 1,500 1,700
(Coal) (150) (750) (850)
Cement Kilns 150 1,560 | 1,800
__(80) (800) (1,000)
Other Industries 400 1,500 1,700
(350) (800) (1,000)

Notcs: 1) Nitrogen Oxide is expressed as NO,.
2) Gas volume is on a dy basis in a standard cordition of tenperature:; 25 °C and pressure |
atmosphere.
©3) Valucs shall be met in 95% of thetime during normal opcrauon compuied overa pmod of
- three months, ¢xcept ‘other industries”, .
"4) Onygen correction is different from each facitity.
Soune State Minister Docroe on Environment of the Republic of {ndoncsm (Ref l lO)

Standardsfor gas emission by vehicles during idling were established in 1993 for

comimercial vehicles. BAPEDAL is considering to adopt cmission standards for newly
pmduccd vehicles from lhc United Nallons ECE Commtuee standard 8301

. (3) Blue Sky ngram and Ambicjm Air Monitoring Sys@cm =
1) Blue Sky Program

BAPEDAL nsponded to the i mcreasmg air pollution problems by mlroducmg the
air- pollution control program, Blue Sky Program, in July 1992, The Blue Sky
Program aims to improve air quality and to mcet the designated air'qtlal'ity
standards. At firs, this program was mlplcmcmed in four province, Jakarta,
West Jawa Central Jawa, and East Jawa. This wn!l bc expandcd shorlly to olhcr
provmces : ‘

“The Bluc Sky ngram consisls of stationary and mobile leSSlOIl source control
- as shown in Figures 5.1 and 5.2.
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2)  Ambient Air Monitoring System

Ambient air qualily monitoring is carricd out by EMC, KPPL, MOH, and BMG
at the following monitoring stations :

EMC: 1 station (continuous and automated monitoring)

KPPL : 12 stations and 6 stations (continuous and automaled monitoring)
MOH : 4 stations

BMG : 7 stations

(@) ' Training System

“There are 65 Environmental Research Ceaters (PSL) under various universities
which train environmental impact assessment skills. Examination o  qualify
professionals in envitonmental impact assessment is conducted several limes a year.

The Envirohnie_mal- Management Center (EMC) is the' BAPEDAL’s supporting

facility working  for environmental monitoring, environmental - information

‘management and environmental training. It also acts as a reference Jaboratory. -
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6. ANALYSIS OF AIR POLLUTION MECHANISM
6.1 Dispersion Simulation

Study Team developed the Dispersion Simulation Model for Jabolabek area using
collected source information, environmcmal concenlrations and meleorologica! data.

Dispersion smwhuon rcprcsents the phenomena wnLh computer that the poilutants emllted

- from the source such as factories, motor vehicles etc. are diffused by the wind.: With
" miore accurate source. information’ data, meleorologwal data’ and measured  actual
concetitrations, the accuracy of the simulation model become higher. ‘

. This simulation model c}a_rify the follbwing features;

‘a) 'This simulation model can be used for the caTculauon of presenl and - fuluré |

concentration in whole Jabotabek area. ' a

b) The result of calculauon for present concmlrauon shows that the concentratlon of

-one grid exoceds the proposed National AAQS for SO,, and also 3 grids exceed for

-NO,, and CO concentratlon satisfy the standard at all calculated grids. :

‘ c) For SPM, the influence of unknown sources- are relativety high, S0 the model can
“not be used for lhe predu,uon of SPM concentration. ' ' '

:The simulation for the Iabotabek district was mtroduced in this Study BAPFDAL is
expected to acwmulale h:gher quahty source mventmy and pru:nse nicicorological data
- representing the district. -

”ﬂle smmlauon assumed 1995 as thc prcsem case and 2010 as a {uture case. Calculauon _
‘was made for 6,682 gnds of 1 km by | kni mesh of the total target area of 105 km X

100 k. The concentration maps of SO;; NO, and COin 1995 are shown in Figures 6. 1
10 6.3. SO, concentrations are relatively high in the central and northern parts of DKL .

akarla but most of them are below the standards. NO, concentralions are relauvely high
in DKI Jakarta and are spreading towards Bekasi and Tangcnng CO conccntrauons are

‘ much lower than the’ standard
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