A

o

L
e

Table 9.4.2 Preparation and lh\plememation Schedule of Conlrol Measures
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Conurol Measures 199719981 1695] 20001 2001|2002 2003} 200420053} 2006 2007} 20081 2009 2010\
{1) Commonto |1-A. Monitoring of
Seationary & Hydrocarbon
Mobile Concentration in
Sources Ambient Air
1-B  Reduction of Hydre- .-
carbon Emissions o
1-C. Reduction of Particulawe § -4---1--
Matter in Ambient Air
1.D Strengthening of _
*  Ambient Air Monitoring] -q---1-
. : _System
_ 2-A. . . U R R
(2) Stationary Preparation of Stationary
- Sources Source Inventory
2.8 Enforcement of
* Emission Standards  fee-fe-ofeeefoodemadeaad
Decree
2.C, Total Emission AR PN I S T
Reduction Plan
12D, Emission Management | Lol boibos
. System
~{2-B. . Combustion Control JRE RPN R RPIUON BN NPT RO R R S A TR e
_ System '
2-F. Fuel Conversion ikl et Eebail Shd Ity el M R M
.Z'G' " Direct Stack Gas Control| - Juiil fatal S
' e 3-A. * Preparation of Mobile
| gﬁ:ﬁs © Scutes Inventory in .-
: Jabotabck -
1B, Introduciion of New S R I
" Reguiation for Vehicle : .
* - Bisston Gas
3C, Strengtbening of Vehicle| . - :
Inspection Prograrn ;
3.D. Promotionof Unleaded L.l o b ol bolbiopoa ol
Gasoline Usage '
1E Acceleration of Turn- : I.
" over Rate of Aged R il bt Lt
Vehicles
3.F.: Proniotion of Low-
pollution Vehicles
3-G. Suppression of Diesel ST INUUIS A RV SR K I T
Use in Vehicles
Note: ------ Preparation
—~——  Implementation




Low-Priority Group
1-A. Monitoring of Hydrocarbon Concentration in Ambient Air
2-E. Combustion Control System
3-C. Strengthening of Vehicle Inspection Program

~3-D. Promotion of Unleaded Gasoline Usage
3-F. Promotion of Low-poliution Vehicics

'9.4.2  Sirategic Plan of Proposed Control Measures
(1) Common to Stationary and Mobile Souices
1-A  Monitoring of Hydrecarben Concentration in Ambient Air

1-A. 1 Backeround

" Threc hour average concentration of total hydrocarbon in ambient air m'oni‘torcd_‘
¥ dun‘hg the Smdy at all the automated continuons monitoring stations exceeded the
carrent national s!,andard This is the fust mdlcauon of hydrocarbon polluhon in
| Jabotabck bascd on scientific ccmﬁcd dala

The national standard value is? 160 ;u’m (or 240 ppb' as nmth;inc), of total

- hydrocarbons in average of lhrce'hours Hydrocarbons are separated 'into methane

and non-methane (NMHCQ) in thc air polluhon fn,ld The Indoncsran s(andard value

. of total hydromrbons is in the same order with the Japancse gmdelme value of
B NMIIC (20010 310 ppb) - '

- Methane is said o be onc'of subsiané_cs (o warm up the globzil ‘temp{'ralufrc_. NMHC |
together with NOx under the sunlight produce photochemicat compounds known as
- oxidants or ozone. ‘Annual average data of oxidant at Pulogadung exceeded the
current DK Jakarta standard (30 p/m’ or 15 ppb as O,). At EMC monitoring stalion
almost 3% in numbers of one hour avcragc ozone monitored data in one year
: excccded Ihc nauonal standard Other slauons showcd only 0.1 10 0.3% of excess in _
' .numbms L - . .
AU D

1-A. 2 Purp(')se

“The purpose of this project is to find the trends of hydrocarbons concentrations in
“ambicnt aic together with ozone and NOx using automated continuous monitoring
equipment existed in Jabotabek. At least three years monitoring and accumulation of
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data are needed to fingd the trends. Will the concentrations be constant at the current.

level, increasing, or decreasing?

1-A. 3 Consequences

@

a)

institutional Benefit - BAPEDAL will obtain indication to make policy for
control of hydrocarbons and photochenical reactants.

Methane increasing: Major sources of methane are a) emissions from thc
ground or water bed gcncrated by natural fermentation of organic substances '
such as garbage, manure, dcposxl of leaves, clc., b) leakage from natural gas
tanks and CNG vehicles, ¢) belch and fart of animals, d) leakage from

. mining of fossit fuels, ctc.

b)

NMHC increasing: Maj:or sources of NMHC are a) c_missions from
automobiles, especially from two stroke motor cycles and diesel engines, b) -
leakage from carburetors, and LPG and gasoline tanks of vehicles, gas

-smuons distribuiors, eic., ©) evaporauon from . fresh painting, and

produchon of paint and other chemicals, d) 1llegal gaxbage incineration
(usuatly corabustion at low tcmperalure) e) leakage from mmmg of fossul

o fucls etc

L4Jm1mQM@QMx o

'BAPEDAL is in Chargc of data compﬂauon for further dccnsnon BAPEDAL should
o receive related data-from EMC and KPPL monthly. When additional monitoring
: st_auons are addcd in other Kabnpalcns_m_ Jabotabek, those Kabupatens are (o report
‘monthly the data to BAPEDAL. EMC, KPPL and BLH of each Kabupaten (after
~ stalions are installed) have to opcralc and maintain the monitoring stalions under
_ -custody by its own budgel

T 55 gglgr_uLngmmnal Arral_lgﬁ__cm

It is ncccssary to runfon.c slaff in duty in L—BLH and to cnaot “Alr Pollut:on

" Control Law”.
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(D EMC and KPPL shall kccp operation and maintenance of ambient air
monitoring stations and present data to BAPEDAL monthly on hydrocarbons
{T-HC, NMHC), NOx, and O,

@ BAPEDAL shall compile and analyze data, and decide for further actions,
such as inventory study, promulgation of emission standards, eic.’ For the ' @
time being, BAPEDAL shall try to reduce HC emissions from possible
‘measures described in the section followed in this Chapter.

1-A. 7 Time Schedule

M@Mﬁ |

= For EMC and KPPL the work is the rouunc and rcqmrcd no additional personnel |
for eqmpmem BAPFDAL shatl ass:gn one engmecr for the Task ® One fourth of

4 work load in a month is enough

 BAPEDAL
Wagc:: Enéihccr o XRp. 300,000X 12X 1= R'p:. 900,000

" Cletk ~ i2ofthe above 450,000
Office expenses: 30 % of the wages _ 405.000

Total - Rp. 1,755,000

'1-B Réduclion_ of Hydroc’arboﬁEmis’slons‘
B ?i-g,j Bagkgrg_m ‘

All the daia‘of’ toial hydrocarbon concentration in ambient air monitored during the
Study excceded the national standard, This is the first indication of hydrocarbon
: polluﬁbn in Jabotabek. The proposed national standard vatue is 160 micrograms/m’
{or 240 ppb as methane) of total hydrocarbons in average of three hours.
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Hydrocarbons are separated into methane and non-methane (NMHC) in the air

poliution ficld. ‘The Indonesian standard valuc of total hydrocarbons is in the same -
order with the Japanese guideling value of NMHC (200 to 310 ppb). '

Methane is saitt to be one of the substances to warm up temperature of the globe,
NMHC together with NOx under the sunlight produce photochemical compounds
known as oxidants or ozone. Annual average data of oxidant at Pulogadung
exceeded the current DKI Jakarta standard (30 mlcrogramsfm or 15 ppb as 0, ). Al
EMC monitoring slation, almost 3% in numbers of one hour average value of ozZone:
exceeded the proposed national standard. Other stations showed only 0.1 00.3% of

‘excess in numbers.

‘There are many supposed sources of hydrocarbon emissions in Jabotabek. However,
it is premature to predict contributions of the sources (o the airborne hydroca:bons
ang plan control measures agmmi them.

Hydrocarbon emissions from' vehicles are rcg&lalcd by the standard at idling stages -
(Ref. 104). The JICA Team found Reid vapor pressures of various gasolmes were
nasonab!y lower than lhosc of non- troplcal countrics.

l;B. 2 Pumose .

: "[hc purpose of this prcgccl is to reduce hydroc&rbon emissions mto amblcnl alr as .
£ mch as possnble by awareness or altention of peoplc '

RON cnfom, pl’OhlblllOﬂ of throwing away of garbagc manure, or agncultuml
waslc into nver or on the ground,

@ to regulate illegal‘garbagc inciner'ationz by ifnhdsing’ 'séver@ pcn"ait;,._
@ 1o give better services of garbage collection

" @ to Sto’p leakage [roni laﬁks By careful m_afnlen_ance,
® w cnforcé emission stf'i:nda_rd of vehicles (i{éf \ :i 64},_

® 1o control emissions from two stroke molor cycles by introducing four
strokes, the new model less emission two strokes, or catalylic converters. -

(@ 10 install carbon canisters to absorb evaporated HC from carburelors and
gasoline tanks. '

9-43



1-B.3 Consequences

M Environmental Benefit - ¥t is impossible to estimate a quantity of reduced
amounts at this stage, because of uncertainty of source contributions to air
borne hydrocarbons. The above purposes ® and @ are alrcady on-going
under the Blue Sky Program in cooperation with DKI, and HUB,
GAIKINDO and PASML.

@ Institutional Benefit - BAPEDAL can strengthen its organization by involving
in various pollution control issnes.

- 1-B. 4__Competent Authonly

BAPEDAL should spearhead the project by presenting idea for the reducl:on to cach :
authonly in charge, national or local. Authonncs in charge are as follows:

l@sﬂﬁhﬂ garbage and organic waste:

, a)land fill and drscharge to river, illegal mcmeratton or open burnmg
b xmprowmcnt of ga:bage collocuon system

HUB, GAIKINDO, PASMI and DLLAIK in relation with HC emissions from
I ~ mobile sources .

_I};A,PEDAL drafting cmission standard of two stroke engine vehicles

1-B.. 5 1.09.&1 and lhstit’ulioﬂi{l Amm‘gcmcm .

It is necessary 10 rcmforoe staff m duly in L—BLH and to enact “ Air Polluuon
Control Law”. ' :

1-B. 6 Tasks )
@ BAPEDAL shall mlplemem PR usmg newspapcrs, TV, blllboards pamphlets, -
and suckers for stopping illegal dumping togethcr with HUB and local BLHs,
_The scenarios of the PR for ‘garbage dumping are a comparison of illegat
‘ ' dumping and cleaner sites - stress on bubbling of methane from dirty pond,
‘_ @vémmehlai rcguiar services of ‘garbage collection with émﬂes of people,
- ete, )

| @ ' BAPEDAL shall prepare for tiw legal and institutional arrahgcmcm for its
- involvement
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@ :

@

Local BLH shall purchase two garbage transportation vehicles each year for
newly addition and for replacement. '

BAPEDAL shall ask for cooperation of owners and operators of HC tanks in
order not to emit or spill too much BHC into ambient from vents, drains,
pipings, or their joints of the tanks. PR for good maintenance, installation of
chillers or charcoal absorbers, and recycle use of drains and spills is the first

‘thing to carry out by BAPEDAL.

Under the Blue Sky Program, BAPEDAL is planning to introduce ECE-83
emission regulation for newly produced vehicles. In the meantime ‘before'lhc:
inroduction, BAPEDAL shall ask for cooperation of GAIKINDO and
PASMI to install carbon canisters in each newly produced vehicles. The JICA
Team did not check every vehicle whethér it has designed may be possible for
its equipment wilhoi_Jl any change of vehicle configuration. '

1-B. 7. Time Schedule

| Task |

1997

1998 | 1999 | 2000 | 2001 | 2002~

implementation

© 1-B. 8 Resources

PR costs for the HC cmission awarencss and possnblc precauhons shared be
'BAPFDAL HUB, and four BL Hs

" Advertiscment on News Papcrs

Halif page (monochrome) for 2 papcrs in6 occasmns in a year

40,000,000 12 = Rp 430 0[}0 000
TV telop, daily for 1wo months in a year on 2 channels

1,500,000X60X2= 'R p.lso,ooo,'ooo
‘Production Fee ' ' © Rp.200,000,000



Pamphlets, Ad color, 4 pages, 100,000 copics
Original Plate  320,000X4 = Rp.1,280,000

Printing 500X 100,000X 4 = Rp.200,000,000 Rp.201,280,600
Total Rp.1,061,280,000
BAPEDAL

Wage  Officer and clerk 1X450,000X28X1/3 = Rp.4,200,060

Office expenses 30% of the above Rp.1,260,000
Subtotal - ‘Rp.5,460,000
1997 1998 1999 ~ total
[wage 780,000 2,340,000  2,340,000f  Rp.5,460,000
PR ' 176,880,000 176,880,000
|Total 780,000} 179,220,000]  2,340,000{ 182,340,000
HUB
| ‘Wage: Ofticer and clerk. 1 X450,000X28X 1/5=" Rp.2,520,000
‘Office expenses: . '30% of the above Rp.756,000
| Subtotal Rp.3,276,000
_ 1997 1998 1999 ~ total
Wage | 468,000] 1,404,000] 1,404,000 Rp. 3,276,000
- PR : 176,880,000 . 176,880,000 =
Jrowt ] 780,000f 179,220,000 ¢ 2,340,000] . 180,156,000] .

' EﬁQh_B_Lﬂ_Q_f__Q_LM_peringgs

:Wagc‘ -on¢ of ﬁcer and clerks for this pro;ccl ‘
} ~ Assume - the same as BAPEDAL
' Wagc: 1hrcc officers and clerks for annual routine work |
_ o o 10x350000><12~ - Rp.42,000, 000
- Office expenses: 30% of theabove Rp.12,600,000
SR ~ Subtotal " Rp.54,600,000
" Investment for two garbage cars in each year
2XRp.300,000,000 = Rp.600,000, 000
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1199719~ 1998 1999 total until 1999
Wage, project 780,000 2,340,000 2,340,000 5,460,000
Wage, routine | 18,200,000 54,600,000] 54,600,000 127,400,000
(Garbage Cars — 600,000,000] 600,000,000 1,200,000,000
PR — 176,880,000 - 176,880,000
|Total 18,980,000 833,820,000| 656,940,000] Rp.1,509,740,000]

Note:  From 2000, the same cxpense with 1999's shal) bebudgeted in eachadministration,

'1.C  Reduction of Particulate Matter in Ambient Air

1-C. 1  Backsround

TSP and SPM monitored vatues during the Study exceeded sonietimes the cuﬁém

o national and DKI standar_ds. Particulate’ matter (PM) (scc' Supporiing Report;

Appendix 2.3 for definition) consists of the primary PM as emitted from sources, the
sccondary PM as generated in the air from gaseous and/or PM by chemical reaction
or physical phenomena, and resuspended PM by winds or vehicle movements.

L : anmples of the secondary PM are sulfuric fume’ produccd by oxidation of SO,. o |
»morgamc sulfate particulates produced by the reaction of melals and SOx, and

organic solid particutates produced by oxidation or agglomerahon of gaseous -
hydrocatbons ete. ‘

-' "_'l‘h:c c\raluation of lhc_ dispersion simulation model Sho\a}s‘ low _ability for SPM and
* the model can not be used for' the prediction of SPM concentration. ’]{hcn,j the CMB -
~‘method may be placed as a complementary to the dispersion simulation model. .

Meanwhile, the CMB aujalyScs in the S{udy_ found that the major contributor was

 diesel smoke to SPM, and diesel smoke and soil to TSP, PM emission from diesel
- engines can be eliminated with diesel traps or diesel particulate filter (DPF} equipped
-~ at gas exhaust tails. Although (he DPI‘ is lechmcally developed, econom:cally itis
- slill pn,ma!nrt, '

: l-C.2 Purnos@

‘The purposc of this project is to reduce PM cniissions from dried sorls by addrcssm g .
direclly 1o general people, although the reduction amouat is unpredictable. Soil PMs

are generaled from the following by winds and vehicle movements. Vehicles will
grind the soil PM once on the road repeatedly to smalter and smaller in size.

(D unpaved and dried side walk,
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dried construction sites,

soiied cars and their tives,

shipment of uncovered waste soits,

un-grassed or un-wet soil of green tree plantation beside roads,

illegal dumping of house dusts on roads,

9 0 ©® 6 @ ®

welling road surface with dirty scwage, etc.

There are many other possible methods to reduce PM emissions by directly
addressing to people. However, those are already under consideration by Blue Sky
Program or by this Report, such as a) regulation of illegal open burning (licm 1-B
- above) will reduce PM emission in addition lo' HC, b) HC emissions from motor

- cycles and diesel engines under Blue Sky Program will reduce the secondary PM

cinissions, and ¢) SOx reduction from fuel combustion including diesel under the
Biue Sky and the Study's additional measures will reduce the secondary PM.

1-C.3 Consequences

€Y bnvnronmcma] Bcneﬁl - Reduction amoums are unaccouniab]e Howc»cr, |

P\d rcducuon will be visible in public eyes.

@ Instilulio'nal Ben’eﬁl BAPF DAL's mvolvcmcnl 10 the Movcmcnl of nauonal '

D1501p1me ((;crakan Disphn Nauona])
@ Social Benefit - Pwp]o s awareness of po]luhon mitigation

1C.4 §'§0mpcl nt Authority

_ BAPFDAL is in a pommn ] urge BLH to nmplcmcm plans glvcn in the above |

Pu rpose

_-mC i I.cgal Ih §ulul omlz\ canguncnl

‘No lcgal arrangement -is needed in addition to the existed ones. Institutional
: arrangement is needed to enforce the existed rugulaﬁons more strictly, and ‘to
' runforoa, staff in duty in BLH.
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1-C. 6 __Task
(I BAPEDAL shall negotiatc with MOH and local BLHs how to enforce
regulations. PR to people, addition of inspectors, and increment of penalty
are some of considerations among others for enforcement.

@ Local BLHs shall implement the resulis of the discussion immediately by -
5 starting one by one from the possible plan. Local BLHs shall pay attention on
- this matter as routine work. . ‘

1-C. 8" Resourees

PR Costs for the sloppmg dried sonl suspensnon campaign, shared by 6
orgam?attons mvoivc in 1998 ' ‘

| Advurliscmem on News Papers ‘
' Half page (monochrome) for 2 papers m 6 occasions in a year
4000000())(12“ Rp 480000(}00

TV lelop, dmly for two months ina year on2 channels ;
1,500, 000)(60><2 = Rp 180 000 000

Producuon Fee: ~ Rpi200 000, 000 |
Pamphlets, Ad color, 4 pages, 100,000 copncs '

Original Plate  320,000X4 = - Rp. 1,280,000

Printing 500X 100,000 4 = Rp.200,000,000 - Rp. 201,280,000

| CTowl -{".:Rp.l,{)m,zso,ooo

BAPEDAL one of! l' icer for 1/3 of hlS loqd for four monlhs in 199? and 1998

Wagt, Offi l:cer and clerk 1 X 450,000X 8 >< 113 =Rp. ! ,200,000
Office expenses - 30% of the above . 360,000
subtolal 1,560,000



1997 | 1998 1999 total
Wage 780,000 780,000 - 1,560,000
PR 176,880,000 - 176,880,000
Total 780,000| 177,660,000 - 178,440,000

MOH and each local BLH require Rp. 176,8880,000 for the share of PR costs.

1-D ':S(reng’lhening of Ambient Air Monitoring System in Jabotabek

1-D. 1 Background °

Ambient air -quality i$ changing always by meteorological condiu'ons, socio-
economic activities. The monitoring system has to be able to collect data including
those changes for comprehension of long term air quality and for implementation of
proper measures (o kecp environmemal air quality clean. '

- There are six momtonng stations in DKT Jakarta and one at EMC in Tangcrang
- Theses stalions can not cover the cxpandmg Jabotabﬁk to momlor -

_L:D. 2'- Purpose

" The project is to establish a comprehcnswc momlormg syslem over Jabotabek, and |
to centralize mformauon atlocal BLH office of each Kabupatt,n and DK1 and also in X
BAPEDAL as the center of Jabombek air quality contro. Data wﬂl be tclcmctered to -

“each center from mdmdual slal:ons in the territory.

I-D.3 Conse qQue g S

(D Environmental Benefit - No direct reduction of pollutants is expected by
1mplcmcnt1ng this project. However, air quahly data in JYabotabek will be
centeatized and used for p!annmg of various coumermeasurcs against air
:‘pol]utzon ' |

@ ':Inshtutlonal Bcnem - momlormg and cvaluation in Kabupatens in Jabohbck

- will be materialized from nothing.

@ Environmcmai Bencﬁl < This  project will be an exeimplc of - other
industrialized and polluted regions in Indonesia.




1-D. 4 _Competent Authorily

BAPEDAL shall invest and install alt the necessary monitoring equipment for the
project, besides existing cquipment in DKI Jakarta, EMC has to train laboratory
experts of each Kabupaten how to operate and maintain the equipment. local BLH of
each Kabupaten and KPPL of DKI Jakarta are responsible to operate and maintain
the equipment by own bdudget, and scnd data to BAPEDAL through telemeter

% © Sysicm.

1-D.5 Legal and Institutional Arrangemem

It is necessary to reinforce staff in duly in focal BLHs, BPPI and [-PU, and to enact
* Air Pollution Controt Law”.

“1-D. 6 Tasks

(D BAPEDAL: sha]l determine sites of momlormg stauons Total 25 stations
~ including extslmg ones are enough in Jabotabek. Momtormg ilems are 5O, .
' NOx, 0, CO SPM, HC, and surfacc me!corologlcal condmons

_ _ @ BAPEDM shall a:rangc for neccssary lcgal supporls for its re!atxon with
’g : local adminisirations.

@ﬂBAPEDAL shall arrange for fund and insfall monltonng sy:.tcm unda
- contracl with venders. ‘The samc 1ype of oqu:pmem 1s mommendabk, from
the casiness of maintenance. ' ' '

@ BA_PEDAL shall organizc human resources. |

"KPPL and local BLHs shall prci)are for operation - and inaintenance. with a
- cooperalion of EMC. Maintenance is the most maportant for generation of accurate
data.



1-D, 7 _‘Time Schedulg

1997

1998

1999

2000~

Operation

i-D, 8 Resources

Initial investment (o purchase momtormg cqmpment wﬂl cost Rp. 17,306,000,000

for BAPEDAL.,

. Wages office expenses, mainienance fec clectric cost, ete. in cach orgamzauons are

as fol!ows Dual]s are presented in thc next Chapter

Rp. =

B 1997 1998 1999 2000 | 2001~
BAPEDAL | 12,080,000 11,911,000 34,180,000 — s
DKI | 1,980,000 2,845,000 230,635,000 440,760,000 440,760,000
Bogor | 1,570,000 2,285,000 | 50,165,000 270,880,000 270,880,000
Tangerang | 1,570,000 2,285,000 * 47,058,000 230,845,000 230,845,000
Bekasi 1,570,0000 2,285,000 © 44,300,000 191,510,000 - 191,510,000

Note: From 2001, each local administration will require the samé amount of expenses annuatly.

1-D. 9~ Remarks -

Location of the moniloring station shall be 30 m ap'arl from a nearest stack and 3 m

curb.

apart from a building or a trce. Road wrb station shall be within 5 to 20 m from the

Maimenah_c':c of the monitoring equipmient is the most imi)onam 1o gencrate accorate
data. Budgels for human resources and materials, and also for subcontract with a
vender agent for heavy maintenance shall be allocated without saving.

Delais of the plan are described in Chapler 10.




(2) Stationary Sources

2-A Preparation of Stationary Source Inventor'y

2-A.1__ Background

Under the Blue Sky Program, BAPEDAL is considering steengthening th emission
standards of stationary sources (Ref. 1'10) by iniroducing additional kinds of
industry to the current ones, and also to implement arbitrary on-the-spot stack gas -
monitoring. BAPEDAL needs the whole picture of slétionarjr sources in Jabotabek.

In the Study, 91 factorics within more than 2,000 factorics in Jabotabek were
investigaled for theit emissions by questionnaires, interviews, and “emission

* measurcment. Therefore, necessary technologics and know-hows for the inventory
- preparation arc accumulated in BAPEDAL and EMC. Also KPPL of DK1J akana has

conducted smular activities. -

' 2-A.2 " Purggsc

_ 5 The purpose of !h1s project is to prepare a whole picture of emissions from the

- slahonaly SOUI‘CLS in Jabotabek. Key m:ms mcIudcd in the inventory are location,

type of processmg (example: combustmn), type of matesial proocsscd (cxamplc _
- MFQ), flow rate of the material, stack hcnghl and dlametcr its locahon. ¢xhaust gas

rate and temperature, pollutant concentrations in the extiaust gas, type of exhausl gas

_cleaning equipment installed, operation pauem (cx_ample day time only or 24 hours
: éominu'ou'sly). : o

:2 A3 (‘onsequences »

@D No dnru:l emission reduction by accomphshmem of this pro;ecl

® Institational Benefit - BAPEDAL wilt oblain chmendous institutional power
by having the inventory, such as; -

a) Compfehension of total air pollutant emissions”
by Planmng of emergency coumermeasun,s o
¢) Issuance of various reports '
d) Strcngthemng of refation between BAPEDAL and Iocai BLHs '
) Development of EIA management process : o
) Development of partnership with industrial communities
g) Centralization of pollutant emission information
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2-A.4 _ Comgpetent Authorily

BAPEDAL has to spearhicad the project by organizing project tcam. local BILH or

equivalent of DKT Jakarta and Kabupatens of Bogor, Tangerang, and Bekasi coliect

information and data in each region and submit them to BAPEDAL for compilation
and evaluation.

2-A.5__Legal and Instituti Q;_lArrang_mcm

Itis necessary to reinforce staff in duty in local BLHs, and to enact “ Air Pollution
Control Law”.

2-A6 sk

(@) BAPEDAL shall organize a project team: The project téam shall review
previous studies

_ @l Project leam member of cach Kabupaten shall 1denufy stationary sources in

each lcmlory

@ BAPBDAL shall arrange for Ihc ncccssary lcgal support to the inventory

.study

@ Pro;ecl team membcr of each Kabupaten shail survcy wuh questwnnaues in’

~each tuniory

® BAPEDAL shall frain lcchnicianS for emission measurcnient. Al Jeast wo

* technicians of each Kabupalen are required.

- ® BAP.I:I)'AL shall purchase necessary %inalytical cquipment and hand-over them

to cach Iocal BILLH. EMC of BAPEDAL supports the project by slandmg as
- stack gas measurement cxpcris

@ BAPEDALDA is respons:bk 1o measurc emissions at sites and maintain’ the
- cqmpmcm

'® BAPEDAL in total of Jabotabek and cach Kabupalcn in cach territory shall
' 'complle respective stationary source inventory
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2-A.7 Time Schedule

Task

1998

1999

2000

2001

CHSHEHGHEHTHENS)

2-A. 8 Resources

_ 'L_u;sjs_;m

- The equipment invesiment is Rp 1,425, 000,000 for BAPFDAL payable in 1999,
The equipment includes analyzers for SOx, NOx; PM; H,0, Gas Velocity, CO, O,,
* and transportation car, and also laboratory eqmpmenl Total 5 sets will be roqmrcd
- for each local district and one for EMC for training.

| * Person ugl Requir ;:mgn[ '

- BAPEDAL nccds two-core of ﬁocrs m thé project Twhmcrans are ruqmr:,d 5 from _
' DKI 3 from Tangerang, and 2 each from Bogor and Bekas: Annual expcnses arcas

Note: from 2001, edch organization will require the same amount of expenscs annually.

9.55

' follows
. _ | Rp.
| 1997 1998 1999 1 2000 2001
BAPEDAL - 18,720,000 - 18,720,0000 18,720,000 6,240,000
EMC - - - 5,120,000 - |
DXKI - 35,100,000 © 10,530,008 16,770,000{ 16,770,000
Bogor — 14,040,000 4,212,000 10,452,000 10,452,000
 |rangerang _ 21,060,000 6,318,000 12,558,000 12,558,000
Bekasi - - 14,040,0001  4,212,0000  10,452,0000 10,452,000




2-A.9 _Remarks

At least onc of officers in charge at BAPEDAL and cach Kabupaten has to be an

enginecr who can understand a processing of a factory and can evaluate a magnitude
- of emission rate based on the processing capacily. The engineer has to identify the
~ reasons why the measured or reported data is different from the similar data coliected
in the past or published one such as by US-EPA (Ref. 208).

* The projoct shall be continued forever, by rencwing data constantly upon receiving
reports from factories when newly opened, revamped, remodeled, capacity changed,
or else. -

Measarcment equipment shall always bc well maintained and calibrated. The

equipment may need to be replaced with new ones within five to seven years

depending on the use-frequency and maintenance rightness. Each Kabupaten is j

‘responsible to the cquipment for maintenance, rep;iir, calibration, and renewal.
This plan will be elaborated in detail Chapter 10.. -
'2-B  Enforcement of Emission Standard Decree

2-B. 1 Background’

BAPEDAL issued the State Minister Decree on stationary source cmission standards
- (Ref. 110) which covered four industrics (Iron and Stee), Pulp and Paper, Coal fired

Steam Power Plants, and Cement), and remaining industries as al} other industries in
combination. There is‘azcla_us_c for the foufih(itustlies i order to iulﬁll the following:
0 install and operale monitoring instruments (o measure the emissions from their
stacks, 1o install and operate air quality monifors, to carry out daily recording of .

emissions, and 1o submit reports of monitoring results to local governor of the first
“level and to BAPEDAL. '

" BAPEDAL has cntered an agreenient with 43 faclories in Java for the on-the-spot
‘emission measurcmient. This approach may be suitable in Indonesia. However,

- without cxjfdrccmcm clause in itself, the effort will become only cffective to show

" how to measure and how BAPEDAL is conscious on the air poliution,

~2-B. 2 Purpose

To include more specific industrics in the fulfillment clause and to enforce the decree
including penalty and fine
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2-B.3 Consequences

(@ Environmental Benefit - No emission reduction by implementing this plan,

(@ Institutional Benefit - BAPEDAL will become easier to enforce the Emission
Standard Decree. Accordingly, BAPEDAL will obtain the same tremendous
institutional power. '

2-B, 4 Competent Authority

~ BAPEDAL spearhcads the project. PU, PERIND, and TAM are lo be consulted.

It is necessary to reinforce staff in duly in L-BLH, and to enact “ Air Pollution
Control Law™. ' '

2 B. & Tasks

(D BAPEDAL ongmales mclumon of spccmc industrics in the Decree and’ p!an
for enforccmenl This task is on-going in BAPEDAL, and will be continued
until the major mduslnes such as electric power, food and beverage, cheimical

~and phannaceuucal textile, car fabrication arc covered. It will be within 2001,
"BAPEDAL has to negotiate with cach association of the industries about the -
enfoucmenl and materialize one by one..

o @ BAPEDAL also. nccds lo obtain agrccmcnt from the Mm:s{ncs in charge of

lhc mduslnes, such as PU PERIND and TAM

® ‘:BAPEDAL shall prcpérc and publish'rcquircd legal d_oéumcnts. |

2-B..7__Time Schedule

Task {1997 1998 |1999 |2000 |2001 [2002 [2003 |2004]2005 [2006 |2007 {2008 |2009 12010

Implementation of Plan _ ll ﬂ
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2-B. 8 Resouices

BAPEDAL’s two officers will need to work about 25% of their work loads. After
implemented in 2002, their work load will not be changed. However, checking of
emission gas shall be continued by local administration offices in Kabupatens.
Stationary inventory group can work for the same purpose. Following table is
calculated monthly wage to be Rp. 300,000, clerk support to be 1£2 of the officers
wage, and office expenses to be 30% of the tolal wage. |

Rp.
[ 1997/0~ 1998 1999 2000 2001 2002

1,170,000]  35,100,000] 35,100,100 35,100,000  35,100,000] 140,400,000

2-C. Total Emission Reduction Plan

2-C. 1 Background

" There ﬁmy be an arca unatlainable 1o the ambient air standards, even if alt the

sutrounded industries have observed the entission siandards. The simulation result
- of this S'ludjz showed such area in Tangerang where many small induslries groupcd
“in, The tolal emission rcducuon plan is an cffcchve tool in the case, as cvndcnccd in
Japan. ' '

' ZL 2 PurpQ§§

E'I‘he purpose of lhlS pl‘OjeC{ is 0 prepare for 1mp1cmcma!10n of the total em!ss;on
reduchon micasure when it bccomes nccessary, probably aflel 2006

2:C. 3 Conchucnccs

@ Environmental Benefit - There is no emission reduction from sources by this
measure alone. BAPEDAL has to 'pr_epare measurés how to reduce emissions
m addition to the emission siandard. Such measures are ‘Fuel conversion’
and ‘Difect Stack gas contro!' described later.

'@ Instiwtional Benefit - BAPEDAL can have a practical control measure in an
~industrial - area “congested “with various kinds and sizes, by having
understanding and agreement of the industries, when the plan is ready - to
implement, and when the emission standard is found to be nol possible to
keep air quality of an arca under the ambient air quality standard (probably

alier 2006).




2-C. 4 Competent Authority,

BAPEDAL shall spearheads this project, and PU, PERIND, DKI, and each
Kabupaten in Jabotabek shall be involved.

2-C. 5 . Legal and Institutional Arrangement

Following arrangement will be needed to bc'included in “Air Pollution Control Law”

- which should be published to support the Act of Basic Provision for Management of

Living Environment currently uader revision; a) BAPEDAL shall have 4 decisional -
position of total emission allowance in an specific area under the Act: - the altowance
and the area shall be decided by predicting from the monitored trends an excess of
ambient air qua]uy over the standard in the future, b) Local administration shall be
given a power 1o negoliale and reach agreement with industries for the total emission

- control under [hb assistance of BAPEDAL.
. Besides, il is nccc_:sSary to _reinfo_rcc staff in duty in BAPEDAL and local BLHs.

 2.C.6_Tasks

@ BAPEDAL shall organize ancl chair a committeé (0 smdy lhe plan The
_-commmec members- are rt,pn,scniau“s of PU, PERIND, D}(I and each
= K‘lbupaten in Jabolabek '

'@ The commitied shall study on Japancsc experiences of the: total emission
- 'contro! effcchvcncss legal prcparahon mqmrcmcnls relations buwcm the
oemral and local govcmments negot:auon wnh lhe mdustnal scctor etc '

.‘ €)) 'Discussmn on the plan thc prehmmary decision on employmem of 1hc plan lo
“be reachcd w:lhm 2001, : :

- @ Preparation of legal and institutional requirements
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2-C. 7 Time Schedule

rTask 1997 1998 [1999 (2000 | 2001 [2002 [2003 | 2004 | 2005 |2006 [2007 j2008 12009

@

@

5

@

- {Implementation of Plan

2-C. 8'_ Resources

No equipment investment is requ'ired for this projaét. As task necds to be started
from 2001, wage calcutation for BAPEDAL is not carried out.

~2-D  Emission Managenient System

- aspects of emission control, incliding measurement and data reporting of emissions,

2-D. 1_ Background

The emission management Sysiclﬁ is to back up lhe_ State Ministry Decree of the

~ emission standard (Rcf." 110) whichdﬁbligatcs the four speéific industries {o monitor
“and reporl emissions, The system is to reduce emissions from factories by the
factory owners’” and operators’ awarencss of pollution. I is materialized in Japan -

- and effective for the reduction by the legal duties of the factory side in various -

propcrly control of raw materials and fue]s mSpocuon and mainienance of pollution

control and momtormg cqmpmcm efforts to reduoe cmlssmns rouUnely and at
'emergcm,y ' '

2-D.2 Purm)sc

The purpose of this project is to prepare for institution of the emission management
system, in order to matcnalwc it as soon as possrblc and before 2002 when the air
pollutanl emissions f rom lacioties are anuc;pated to bccomc serious.

:2 -D. 3 Conscquenccs

(D Prediction of emission teduction amounts from sources i)y this measure is un-
“accountable. However, when the study is concluded, BAPEDAL is ready to
* call for cooperation of the industry sector by instructing their legal obligation.

@ The resulis of the instituted system can be expected o be immense for
BAPEDAL by having periodical emission reports of reliably measured data
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from indusltrics, and by being contributed of devoted efforts from industries
to reduce emissions.

2-D. 4_ Competent Authority

BAPEDAL shall spearhead for the institution of the system. PU, PERIND, DXI,
and cach Kabupaten in Jabotabek shall be involved. '

2-D. 5__Legal and Institutional Arrangement |

It is necessary to make arrangement for enactment of “Act of Pollution Control”, |
although there will be no special need to reinforee inslitutional capacity. -

' 2-D. 6 Tasks

(1 BAPEDAL shall organize and_ chair a commitice to study the system. The
committee members are rcprcécmal.ives of PU, PERIND, DKI, and each
Kabupaten in Jabotabek.- Study on Japé_hese expericnces of the emission
management systens; effectivencss, legal prcﬁaraﬁdn’ requirements, reaction |
from the industrial sector, etc., - ' | ' ' :

(@ Discussion on the system; the preliminary decision on employment of the plan

10 be reached within 1998,

@ Prcp:aration of legal and instim_tio'n'al requirements - .

- '2.D.7 Time Schedule

Task| 1997 { 1998 1999 | - 2000 2001 | 2002~
o ‘ _ _
@

@ __

- |Institute the system m

2-D. 8 Respurces

~ There is no initial investmenl requiréd for BAPEDAL. The committee has (0 be héld .

-~ once in a month for 8 months with 10 people from outside. Two BAPEDAL officers
have 10 devote 25% of their work load until 2001 when the system is targeted 10 be
instituted.
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BAPEDAL Expenses ___Rp.
199719~ 1998 1999 2000 2001
Wage and overheads 1,170,000 3,510,000 3,510,0000  3,510,000{ 3,510,000
 [Committee Expenses | 400,000 400000 - ~ -
Total ' 1,570,000 3,910,000 3,510,000 3,510,000 3,510,000

' ZL_E Combustion Control System

2:E. 1 _Background

Well controlled combustion saves energy consumption and accordingly gencrates
less SOx and PM than mal-controlled one. The control is possible by installing
sophisticated instrument and/or by well trained combustion engineers. In Jabotabek,
~there are many industries combusting fucl oils in small or large facilitics without
* having the appropriale control instrument, :

- BAKOREN (Encrgy chtnlﬁtion Agency) is educating 50 people in a 4 day course
~ annually for cnergy saving; aiming o observe the Nomar 43-1991 (Ref. 195).

2E.2 Purpose

~ The purpose ofthis project is to find out possibility of inclusion ‘of emission control

lectures and praclice in- the BAKOREN courses and prepare for msmuung the:

combustion control system in the industries from ?006 when the air polluhon from

- the s!auonary sources would become serious..

- 2:E. 3 Qmmmncqs
(D Economic Benefit - The cutrent cncrgy saving policy aims 20% energy
reduction in the industry sector by 2000 which is a great benefit for industrics
economically. '

@ Envnronmcntai Benefit - :20% of reduction of SOx and the primary PM
-emissions can bc expecied from the industries burning corresponding fuels.

_ ®) Cohoe_nf.r’élioh of NOx in siack gases hlay be a little higher than the current
 vahie because of higher combustion leperature. However, as stack gas rale
i less than the current one, the total NOx emission amount will not change

substanually




@ Institational Benefit - BAPEDAL can h_avc its connection in each induslrics
through which BAPEDAL can send messages related with pollution issues.

2-E. 4 Competent Authority

BAPEDAL, BAKOREN, and Ministry of Tndusiry and Trade(PERIND)

2-E, S Legal and Institutional Arrangement

ll:is necessary -to reinforce staff in duty in BPPI and local BLHS, and to cﬁ'act
“Encrgy Saving Act”. |

2-E. 6 Tasks _

- (O BAPEDAL shall negotiate with BAKOREN to include topics of air poltution -

' control in its cniergy save courses - possibly one day leclure and mentioning -
._durmg the combustion practice - |

@ BAPLDAL shalf also negotiate with BAKORFN to gm, incentives (apprajsal .
fee and/or certificate) to lhe tramcd cngmccrs

@ LBAPFDAL shall prepare a text book - the contents of the textbook arp:a)' air .

pollution in general, b} rclation of combustion and air polluhon c) example of

© stationary souroe emissions in: Jabmabek (use the rf:sulls of the' Sludy) d)
! "how to control air polluuon ' ' : |

o

' -‘BAKORFN shail continue lhc lrammg course.

@ BAP_EDAL sha_il prepare f()r organization of the 'trai_ncd éngillccrs for mutual
© communication of the results of their work on polintion control by 2006 |

2-E. 7. Time Schedule

Task [1997 | 1998 {1999 [2000 {2001 {2002 2003 2004 | 2005 |2006 |2007 | 2008 2009 2010

Organization of trained engincers "
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2-Ii. 8  Resources

This is an addition to the on-going project by BAKOREN. Therefore, initial
investment is not calculated. BAPEDAL’s personnel réquirement is a) one officer for
10% load from 1997 and beyond, onc cnginecr for two months in 1998 for
preparation of textbook, dispatching one instructor to the training course in every
month for Rp. 20,000 per two days from 1998,

1997/9~ 1998 1999 2000~

Rp. 702,000 Rp. 2,112,000} Rp. 942,000 Rp. 942,000|

2-F. Fuel Conversion

2-F 1 Backgro'uncl

~Fucl conversion i one of measures to back up the (otal emission reduction  plan
described before in this Chapter. In DKI, an electric company has converted its fuel
" to natural gas instead of fucl oil and small industries have also converted (o kerosene
. from hlgher sulfur oil. - :

| Accordmg o lhe smmlanon model sludy, SOx concentration will exceed the amblcm
“air quality slandard in 2010 inan mdustnally congcslcd arca where considerably

high sulfur oif is predominantly used, if no addmonal countermeasures othcr 1han the
' stalu:mary source cmn.s:on standard. '

01Is concemed as fucls of lhc slauonary SOUFCes in Jabotabek are MFQ, HSD, and |
IDO. Sulfur contents  are rt,specwcly 3.2%, 0.4% and 1.3% according to the
PERTAMINA specification (Ref. 142), and also 1.96 - 2.46%, 0.19 - 0.4%, and
0.52 - 0.55% according to the analyses of the Study. The Ministry Decree of the
cmission standard (Ref. 110) prohibited 10 burn MFEO in Indoncsia, because it emits
~ more nhan the standard valti‘_é from its sulfur contents, if no further treatment is o
- applied to MFO_Or slacklgas.: _ ' - §

~ The éfl;oclivellcssi of 0.1% sulfur was demenstrated in the Study by the simulation
mode!l at the area of the cast side of Ci Sadane in south of Tangerang Kotamadya .



2-E. 2_l_’urpbsc

‘The purpose of this study is to prepare for the supply of low sulfur dicsel oil in
Jabotabek from 2006. More specilically, itis to reduce sulfur contents of HSD from
0.19% o 0.1%, in order to meet future demand in an area designated as the tolal
emission control area. o

2-E._ 3 _Consequences
(@ FEavironmental Benem - thn the low sulfur HSD is forccd 1o use, SO
emission will be reduced to at least one third from lhc cuirent enission, by
accounting the current average sulfur contents. ' c S

@ Environmental Benefit - The Iow sul[ur HSD produced wnll bc applied for -
mobile soune fuel (see section (3) of this chaplcr) ;

® Social Demerit - Higher cost is unavoidable for the low sulfur HSD.
© BAPEDAL needs to consider assistance to consumiers in the specific area,

2-F. 4 Comvctcnl Authonlv

' BAPFDAL shall spcarhcad for the plan, and ncgaual:, w:lh PERTAMINA for
o producuon and distribution.

2F F.3J. I&gal and Inglmtonal Arrange

R (! is neccssary to runforcc slaff m duly m L BLH and BPP] and enacl * Air :
"¢ . Pollution Conlrol Law”. ' ' '

2- E« 22E.6° T Tasks
@ BAPEDAL shall study on angd preparc for the neccssary legal and msmuuonal :
1rrangcmem

@ BAPEDAL sha]l m,gouau, wnLh PERTAMINA for possﬂ)duy of Iow sulfur
dicsel oil, : _

@ PERTAMINA shall design and construction the ret;ilired :proccssing planis.
The technologics are a]rcady cs!abhshed to produce sulfur contcms as low as
0.05%. Ce
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2-F. 7 Time Schedule

Task [1997 | 1998 | ) {2000 | 2001 12002 {2003 12004 {2005 |2006 |2007 2008 |2009 |2010

Production and distribution

2-F, 8 Resources

- PERTAMINA’s inilial investment requirchent for construction of 1,000,000 klycar

~ of low sulfur diesel plant by hydrodesulfurization is about Rp. 136,000,000,000.
~ ‘The capacily is only estimated for Jabotabek requirement in 2010, PERTAM_INA has

_ enough time to study an appropriate capacity considering the whole nation.

BAPEDAL’s requirement is personnel for task (D, and @. One officer with 25%
_: load is estimated, namely, Rp. 1,755, O()Oannually from 1998 to 2003 (Rp. 585 000
- Tor 4 months in 1997) mcludmg cicrk support and office expenses. '

2-G. D:rec_t Slack'Gas Contro!

2-G. | - Background

Stack gas contro} is one of measures (o back up the 101&1 emission reduction plan’
described bcfore in this Chapler. Accordmg to the 31mulauon modet smdy, SOx
concentration will cxcocd the ambicnt air quality standard in 2010 in an htghly'
_ industrialized arca whcre cons:derably hlgh sulfur oil is prcdommantly used, if no
additional countermeasures other than the stationary souece emission standard.

In the world, slack gas cleaning processes are commonly used 0 remove SOx

directly from the stack gas. One such p.lam was considered last year by BAPEDAL

for a coal 'powcr plant outside of Jabotabek. Taller stacks are also cmpioycd'for a

kind of stack gas control. ‘This measure is to disperse pollntants far away in ordcr to

av01d lallmg down of un- d;spersed pollulanls in the vmmty A]Ihough this measure ~ !
- i$ against the pnncaple of the Ministry Du:n,e of cmission standard (Ref. 110) @

because of falling down of once emitted SOX in somewhere as acid rain, it is svitable
~ for smaller [actories with smaller emission rates and lacking of engineering and fund

for stack gas cleaning plants.
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2-G. 2 Purpose

‘Fhis study project is to prepare for the possible application of stack gas cleaning or

taller stack measure to factories in highly industrialized area from 2006.

2-G. 3 _Consequences

(I Environmental Benefit - When the stack gas cleaning process is applied for
- the factories, SOx emission will be reduced equally with the reduction dessgn
rate of the plant. :

(@) Environmental Benefit - When the taller stack measure is applied, without
changing SOx emission rate, the ground level concentration of SOx is
reduced.

@ Economical Benefit - Taller stacks are uspally inexpensive to stack gas
“cleaning or fuel conversion. Therefore, they are econoimical to industries,

@ :‘Institulional Benefit - By cartymg out this project, BAPEDAL will Ob{ain' '
" strong engineering expenenas in eclacuon of stack gas cleanmg and taller
stacks, and also in proccs';cs of mdusmcs : '

2- G 4 Compclcnt Aulhonw

_ BAPEDAL shall docuic for the apphcauon of thc wo wntrol MCASUIES of stack gas
-~ control. BAPEDAL needs coopcrallon of appropnate industries for the stady, For _
- the Icgal and institutional furangcmem BAPEDAL nccds o ncgouatu ‘with concerned )

- ministries such as PU, and PERIND for lhc drafung

2-G. 5°_Legal and Institutional A_rrangemem

- Official govemmemal supporls arc nccded {o promote: lhc measures. Besides, it is

nea,ssary (o enact “Air Pollution Control Law

1 2.G. §__1*a_s_}<_s»

(@ BAPEDAL shall siudy application of two control meastires within the year of
2003 by selecling a typical plant for each measure (examples; a pOwet plant &
for the slack gas cleaning study of MFO combustion, and a small boiler
“owner for the taller stack study),



(2 BAPEDAL shall prepare an inslitwtional arrangement for governmeital
suppott of the measures including low interest fund allocation, no tax for the
initial investment, ctc. '

(@ Design and construction of a stack gas cleaning plant for two years (The taller
stack nceds less period for the construction.)

2-G. 7 __Time Schedule

| Task [1997 1998 1999 2000 [2001 [2002 2003 {2004 |2005 2006 |2007 |2008 [2009 |2010

@

@

Implementation of nicasures [l

2-G. 8 Resources =

As thc [investment is rcqmred from 2006 when the measure is supposcd 0 be |
1mp!cmcnted the cosl is not estimated hcrc . : | ‘,%,

. For the preparation from 2003, BAPEDAL needs to allocate one full time officer.

’Ihe cost is Rp. 7,020,000 from 2003 to 20()5 for three years, mcludmg clcncal
supporl and office expenses '

Mob_alc Sources : |
3.A  Preparation of Mobile Source knventory in Jabotabek

3-A. I Background

‘The Feam prbScnlcd to BAPEDAL and EMC the Mobile Source Inventory .Study
.Gmdclmes in Augusl 1996, and again its claborated edition in June, 1997. The

B Guidelines 111uslratcd tasks necdcd to prepare the inventory by using pubhshed

em:ssmn factors. “The Team prepared the mobile source emission inventory of : ‘ %
Jabotabek following to the Guidelines and explained how to estimate the inventory 1o

the Indonesian counterparis at various occasions: Therefore, BAPEDAL has the
" necessary technologies to do so, if the emission factors are known for Jabotabek.

There are two kinds of the cycle mode. One is uscd to certify newly produced
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vehicles of their ¢mission rates, and is not subjected to frequent changes. Indonesia
intends to use the ECE mode, because it is widely accepled in countries where
Indonesia plans o export the vehicles.  The other is site s pecific local eycle mode in
order to cstimate realistic cmission factors. In Jabotabek, idling slages seem (o be
predominant on the congested urban roads, because traffic signal intervals are so
long, and the traffic is highly congested. The individual scgmental patterns

‘composing the Jabotabek cycle mode will be completely different from those of the
" ECE mode which BAPEDAL is planning to introduce for the certification, The local

mode and the local emission factors shall be established for the accurate cmisswn
inventory of mobile sources in Jabolabek. The emission factors can be established

" using a chassis dynamometer system based on the local medes.

Ministry of Communication (HUB) has a chassis dynamometer system which can
measure poliutants in exhaust gas of light duly vehicles such as taxis, passenger cars
and motor cycles. This system will be applied for the ECE cycles to issue certificates
of newly produced vehicles. From the viewpoint of emission inventory study,

: another system of the chassis dynamomcler system is reqmrcd under the comro] of -
BAPEDAL. - :

~ This prO_ICCl plan is eIaboratcd in Secuon 10-4 in delat!s

f 3A 2 Pumosc =
' -'I‘he purposc of this pl‘DJCCl is to mvenmry of mobnrc sotrce emissions m Jabolabek

H 3. A 3 Conscqucn@

(D No derCl cmission reducnon by accomphshmenl of lhlS pro;ect
(@ Institutional Benefit - BAPEDAL will obtain tremendous institutional power
- by having the inventory, such as;
a) Comprehension of tolal air polluuon emissions
b) Planning of emergency countermeasurps E
¢} Issuance of various teporis '
d) Suengthening of rclation bclween BAPEDAL ami Mlmstry of '
- Communication, and local transporiation agcncnes -
¢} Development of partnership with GATKINDO and PASMI
) Centralization of pollution emission information
@ Institutional Benefit - BAPEDAL will accumulate know-how o establish
emission factors of specilic arcas where traffic modes are different from
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Jabotabek and where vehicle emissions are critical for ambient air quality.

3-A. 4  Competent Authority

BAPEDAL is in charge of the inventory preparation. BAPEDAL necds a foreign
consultant 10 establish the Jabotabek emission factors. Ministry of Communication
shiall be asked for joining to the study. Local agencics of transportation in respective
Kabupatens (DK, Bogor, Tangerang, and Bekasi) are responsible to generate traffic
data.

3-A. 5 Legal and Institutional Arrangement

No special arrangcmcm is required. However, by carrying out this project,
BAPEDAL can sirengthen its technical capabahty, extend its management, and
expand its orgamzalmu in relation to lhc mobile source emissions.

' B_-A.,ﬁn__'l"isﬁ '

: (D BAPI DAL should orgamm a (ask fOl’tﬂ team composed of representamcs of
- 'HUB, local govcmmcnls GAIKINDO and PASMI; total around ten people. o
BAPEDAL should find a consultant capable for the tasks to be followed. -~ e \%
BAPEDAL shall keep the vehicle production and sales in Jabotabek updated |
‘with the help of GAIKINDO and PASMI. :
'Each local traffic agency should reporl updah,d lrafﬁc volumc io the task {orce
“team collected as a routmc work. : :
BAPI:DAL should prepare: a tesl plan of dnve cyc!e cstabhshmcm for .
_individual local agencies. : '
BAPEDAL should canty out the road tests of Lhe drive cycIes
'BAPEDAL should analyze the data and develop the Jabotabek test cyclc
modes. -
BAPEDAL stiould 'spccify the chassis dynamometer systcm' with an emission
: gas ana]y?x,r trmn issuc a bld packagc, analyze lhe bid, and issue pun,hase -

9 66 .@..'_@ @

_@

order. - : . _ :
- BAPFDA[  shall _sup'crvise : thc' i:onslruclidn work - carcied out by = %
subconltractors. L o ' o
BAPEDAL shall lram its opcralors with the’ assmlance of the manufacturers.
" BAPEDAL shall generate emission factors’ of light duly vehicles using s

chassis dynamonicter system under the Jabotabek test cyc!c and ECE cycle for

@_@

comparison.



o SRR
ey }

(D BAPEDAL should also ask exporters of vehicles in other categorics than the
tight duty gasoline vehicles, '
(D BAPEDAL should analyze the emission test data and determine average
emission factors for HC, CO, and NOx.

@ BAPEDAL should estimate the mobile source inventory in Jabotabek,

3-A. 7 Time Schedule

_
2
~

1997

1998

2000

2001

2002

2003

2004

slslolsleleiololoololsle

- Cost data:

One officer wage with supporting clerk and office expenscs

 3.A.8 Resources

One chassm dynamometer system (mumn poruon)

= ditto

(local portion)

* ditto Annual Officers and Opcralors I‘xpcnses Rp

“ditto. Annual Opcratxon and Mamtenancc ‘
Road (ests including rental vehicles and man powers '

One consultant, monthly fee
One consultant, expenses in Jabotabek
One round airfare of 2 overseas trip
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R p3,850,000,000
RpS,000,000,000
54,054,000/year
e Rp" 306,950,000/year
"Rp 54,140,000
"Rp. 40,000,000/Month
Rp. 15,000,000/Month
Rp. 7,000,000

Rp. 7,020,000/ycar



1908 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
Officer Wage 1053 | 10.53] 10.53] 10.53 1.76] - 1.75]  14.04
Task meetings 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Chassis Dynamo. | 3,850 2,500  12,554.05] 361.00f 361.00] -
" |Road test -~ 28 28.14 - - --
~ |consul's M. Fee | -- 240 | 480 | 240 . -
C. in Jabotabek | -- o0 | 180 90 | - .
“[Consuitant's Trip | - : 14 14 7 -- --
Total . 1113 [3,889.1312,883.27{3,239.18] 700.36] 363.35| 14.64]

- inmillion Rp.

3.B Introduciion of New Regulations for Vehicle Emission Gas

3.B. 1 _Background

BAPEDAL is conSidering to introduce emission regulation for newly preduced light
“duty gasoline vehicles in Indonesia under the Blue Sky Program. The regulation is
‘said to" be equivalent to ECE-83, Revision 1 (Ref. F/ECE/324). The chassis

dynamometer system is required to certily vehicles (o be produced by observmg the

regulation. There is 7o such system in Indonesia. It is the heavy investments to have

‘the System in private production companies. Therefore, Minisli'y of Communication

. (HUB) is :thc besl organiéalibn to operate thc sys{em' for the ceﬁiﬁcalion.

HUB has one - train of chassis dynamomcicr system m Bckasn The systcm is
operable cxccpl the exhaust gas analysm unit. :

Around 150 to 250 cars shall be tested in a year for the C{'ruﬂcauon for the whole'“ |
production in Indonesia, assuming 230,000 light duty cars produccd and one each in
2000 cars to be les_tcd. Two {rains of the chassis dynamaometer systems are required.

3:B.2 Purpose
Yo renovate and expand chassis dynamomeler system existed in Bekasi.
' 3:B. 3 Consequences

(D There is no direct reduction of emissions by enlarging the dynamonseler
- system. '
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@ Indircct Environmental Benefit - the benefit is quite large as evidenced in the
simulation results of the Study, through the possible introduction of certified
less emission vehicies.

3-B. 4 Compelent Authority

HUB in charge of construction and operation of the chassis dynamometer system.
EMC of BAPEDAL can assist (o train operators of the gas analysis system equnpped
with the dynamo-system.

3—B. 5 legpal and Institutional Arrangement

Itis necessary to enact “Road Transport & Molor Vehicle Law”, while there will be
nothing special to be further arranged for its institutional aspect.

3:-B. 6 Tasks |
'(Di HUB shall investigate lhc cnstmg unit fOr possnble repmr in subcontraclmg

from the vcnder
@ HUB shall spécify quipment, issuc a bid package, analyze the bid, and issue .
: equ Kage e bld, ¢
© purchase orders for repair work and additibnal one complete train. BAPEDAL

 (EMC) shall be mvolvcd for~ lhc prt,paralton of thc gas ana]ys:s unit
‘ -spccrﬁcauon

| @ HUB shal} supcrvnsc the construction ‘work carried out by subcont:actora
The work shal! be complelcd beforc 2001 :

@ HUB shall lram its operalors wnh thc ass:s{ancc of the nnnut‘aclurus

3.B.7_ Time Schedule

Task| 1997 | 1998 | "1999 2000 2001 - | 2002~

In operation | | : : [I ﬂ
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3-B. 8.__Resources

Initial investment by HUB

- Assuming the damaged exhaust gas analyzing unil is unable to repair, HUB needs to
-~ import one train of chassis dynamometer unit and two trains of the exhaust unit.

Onc Dynamometer: = Rp. 1,400,000,0(}0
Two Exhaust: | Rp. . 4,900,000,000
For local consiruction portion, included are foundation, housing of 400 m?X2

floors, air condition, installation, laboratory; Rp.__5.000,000.000

“Total investment of HUB Rp. 11,300,000,000

. Opcfaiion cosl of HUB

- Wages: 3 engmecrs and 12 operaiors 10% clerical support and 30% of office

'expcnscs o
3><450000x13><1 IX12= - Rp. 23,166,000
12X300,000X1.3X1,1X12= " Rp.61776.000 -
Total Manpower Cost/Year. ~ . Rp. 84,942,000 .

‘ Annual Opcrallon and Maintenance (2 systems) . -Rp. 613,900;00()/ycar
Soe dctalls in Secuon 10. 4 ‘ :

BAPEDAL require_mehl: _Ncgli'gibic small e

3.C. “Strengthening of Vehicle Inspeclion'Prograna'

3-C. 1 _Background

HC concentration in ambient air is exceeded at all monitoring stations in Jabotabek,

. especially htgh at slauans in arca congested with vehicles. HC and CO, the latier one
is under the amblem air quahly standard, are the major emissions from vehicles
while' idling, ‘and’ their emission concentrations ‘indicate maintenance’ levels of
VthClCS ‘The vehicle inspection piogram is on-going followmg to the emission gas
standard (Rel. 104} and p;omoted by the Blue Sky Program. However, there i is'a

-~ lack of enforcement procedures. Also shortage of inspection units and inspectors is
foresceable.
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3-C. 2 _Purpose

To involve BAPEDAL in training of inspectors and to make possible for BAPEDAL
obtaining and publication of idling test data

3C.3 Conseqlicnces

®

Environmental Benefit - Vehicles at the idling stage ‘emil the: most
concentrated CO and HC. In Jabotabek, main streets are almost packed with.
vehicles in the idling stage. According to the test conducted in Japan,

periodically inspected and maintained vehicles emit half of CO concentration

compared to that of un-inspécted vehicle (Source: White Paper on Pollution,
1970, tested with 100,000km used vehicles). Therefore, by having well
maintained vehicles, Jabotabek should be cleaner than before, Morcover, PM
emission will a!so be reduced by periodical mainlcnant:é’.

BAPEDAL'S Benefit - Regular pubhcahon of ldlmg lest data w:ll cause

: pcoples awareness of that vehicle owners: and users are air polluters.

Consequcntly, it bocomcs easier for BAPEDAL lo educate people in - air

- pollution i issucs.

C3C4 'mmm:_mm_mm -

Local admlms{ralwn offices of !rafﬁc are’ in charge of festing’ and enfor(:t,mcm

BAPFDAL shall train 1nspcctors for emission measurement.

: _MM&@L@M ln_smumm_[mgmnm ‘

It is necessary to teinforcs staff in duly in DLLAJK as weli as local BLHS Any

anangcmcnt from lcgal pomt is least necded.

’%g;, 0 j‘askg :

o}

®

&)

BAPEDAL shall ncgoualc wnth cach local admunslranon for mlms:on 01
BAPEDAL in the n,s}pcclwc iocal vehicle mspcclwn umt : '

BAPP[)AL (EMC) shall d:Spalch instructors to Lram tdhng (est mspcclors of _
“ local administration offices in Jabotabek: for ' equipment opcratxon ;md_ ‘
maintenance. '

'BAPEDAL shall obtain idling test emission data of al vehicles from éach

local inspection unit in Jabotabek, and compile, evaluate, and publish it
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periodically.  Similar t0 BAPEDAL’s appraisal in PROKASI Program,
competition between arcas under dilferent inspection units will be effective
for the purpose.

@ BAPEDAL has to examine occasionally local inspection units on their work.

3-C.7 .'I‘imc schodulg '

| Task| 1997 1998 1999 ' | 2000 2001 . | 2002~

‘ 3C & __Resougces

- BAPEDAL necds to allocate, one officer from 1997 and beyond with his 25 %
capacity load and dispatch one lab technician to instruct how to handle the ldlmg test
equipment on one day for ten times in 1998

19979~ 1908 L1999~ |
_Rp.438750]  ‘Rp. 1,855,000  Rp.1,755000

3.D. Promotion of Unleaded Gasoline Usage
3-D. 1 :BﬁCkgTOIIHG

This is a must to cary out before introduction of Emission Regulation of New

Vehicles as pointed out in Scction 9.2.2 (3). This project should be compleled before

2001 whcn the Ermssuon churauon will become effective accordmg to the Blue Sky
' Program

B PERTAMINA has alrcady cstimated the required investment for annual requirenient
of unleaded gasoline of 10,000,0001(!, in the whole Indonesia. '

3-D. 2 Purposc

“To give incentive people lo buy unleaded gasoline and accordingly to increase
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#

“number of gas stations to sell the unteaded gasoline

3.D. 3  Consequences

(D Environmental Benefit - Lead emission is reduced proportionally to the rate of
unieaded gasoline sales in gasoline engine vchicles, although lead
concentration in ambient air is below the national or DKI standard currently.

(2 Environmental Benefit - Life of catalyst which is installed at the tail pipes of
vehicles to meel IICE-83 regulation becomes longer. As a result, CO, HC,
and NOx emissions from the vehiclés equipped with catalyst are kepl as

~ designed for longer without increment. o

(® Social Demerit - If unleaded gasoline price i$ higher than the leaded onc and
no more sales of leaded one, people will be oppressed.

3D.4 £S_Qm_|m§m _Authority

. BAPEDAL, PERTAMINA, and GAIKINDO,
3D.S5 Legal and Institutional Arrangement

" Any speciat arrangement for legal 'mid institutional aspects will not be required.

3- D, ﬁ Tasks : _
O BAPEDAL shall negonatc with PERTAMINA to accelcratc 1[3 expansion plan
-+ of unleaded gasoline produciion. New plants: will need 3 years for design and
conslruction. If fund for the mmal investment is 1he cnucal item, one solution
is to raise thc price of leaded gasolmc as a polluler pay pohcy and to allocate
the raised portion for the investment.

@ ‘PERTAMINA togelher with BAPH)AL shall PR for unleaded gasolme and
- banning of leadcd one in 1998 and . :

@ PERTAMINA sha!l add more service oullels of unfeaded gasohne in thc

" ¢xisting slations in Jabotabek and the surrounded area.
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3-D. 7 _Time Schedule

2000 2001

Task| 1997 1998 1999 2002~
®
@
@
.~ [Plant construct :
| Expanded supply of unleaded gasoline I

3-D. 8 Resources

PERTAMINA published its initial investmient be Rp. 700,000,000,000 for 10

million ki of annual unleaded gasoline production to supply for the whole Indonesia.

A plant of one (hird capacily for Jabotabek in 2010 is estimated to be around the half
: of the cost: Rp 350,000,600, 000

' Rc,modeling of service stations is 11egligible PERTAMINA shall also cover the half o
of the PR cost of -unleaded gasoline with BAPEDAL. Refer to Section 1-B = -
' (Rcducnon of Hydrocarbon Fmsssmns) '

1998 " Rp.250,000,000

_ 1999 ‘ : 250000000
B BAPEDAI s n,qmrcmt,nls ar¢ for PR and one officer for 10% of his work load.
' : - inRp.
1 1997 | 1998 1999
IR | -] 250,000,000( 250,000,000
Wage, etc. 468,000 . 720,000 720,000
Total 468,000 250,720,000 250,720,000

3-E. Acceleration of Turn-over Rate of Aged Vehicles

Backéro'u'nd '

AEL

- Acwrdmg 10 the sunuhlmn modc& study, almost ail existing VthCi@S should be
| replaced” with the newly regulaicd ones by 2010, in order to satisfy ambient air
quality standards of NOx in meeling with the anticipated growih of Jabotabek area.



J-E. 2 Purpose
To plan how to accelerate the retirement of aged vehicles,

3-E. 3 _Consequences

(D Eavironmental Benefit - If materialized, reduction of NOx, HC, CO, and PM
emissions is foreseeable. The anticipaied NOx reduction was demonstrated in -
@i the Study by the simulation model.

(2 Economic Benefit - Prospects to vehicle manufacturers are prediciable.

@ Social Demerit -: Negative reaction from users of the aged vehicles are
anticipated. ' '

35 4 Compeicnt Autherily
BAPEDAL and HUB (Minis.lry of Comnimnieation) | |
" 3:E.5 ‘legaland Ins;jﬂllignalwémgggj ment |
,§g o o is 'neccs'sﬁ'ry to rcinférpe staff in du't:y=i:i -DLLAJ_K; and local BLHs.

i_hﬁ___aﬁl(ﬁ

(D BAPEDAL shall prepan, for Icgal and msumlmnal arrangement for the
purpose in cooperauon with HUB; reqmrcd govemmental support system for
 the replacement to the new from lhc: aged vehicles (suchas low interest fund,

s and less tax: for 'the new purchase), encouraged rcplaccmcnt (such as
| increment of 1ax or mspcctmn fcc by agc)

@ BAPEDAL shall continuously pay altention on air quality data fr'om_ curb side
" monitoring s_lations ‘(Thamrin, KPPL, Gambir, and Ragunan), after 2001
when the emission regulated ‘vehicles are introduced: And if the annuval
_ “average dala al any station shows increment of NO; more than 1.5 times of h
g : . B 1996 data, BAPEDAL shall makc effective lhc rcplacunent plan !hc hmc_ :
Wil be after 2004, : ' :
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3-E. 7 Time Schedule

"rask |1997 | 1998 1999 |2000

12006 [2007 | 2008 [2009

)

@

* [imptementation of Plan

3-E. 8 Resources

" BAPEDAL will require 1o assign two officers with their work Joads of 10% in 2001
“and 2002 and 25 % in 2003 through 2005, PR will not be nceded. BAPEDAL can

rely on news media for negative PR and people will aware of the idea.

Wages, clerical supports, and _ofﬁce expenses;
' Rp.

2001 | 2002 2003 2004 - 2005

1,404,000) 1,404,000  3,500000| 3,510,000 : 3,510,000

‘3.F, Prmn_Otibh of Low:polluiion Vehicles

C3-F L Backgroun:d

~_Under the :Blue Sky Program low- poliuuon vehicles are promotcd in. tax:s and -
buscs by convcmng cumnt diesel to LPG or CNG which emit less S()x PM, and

P vmblc smokc

5 3-F. 2 Purpose

To plan how to promate low-pollution vehicles; Almast 100% of taxis and 50% o
buses are necded (o use low pollutton fuels in 2010 accordmg to the assumption of
lhc Sludy by the snmuianon mode!

- 3-FE. 3. (‘onsequcnces

O Bcneﬁl 100% less of SOx, and PM emnssxon

| @: Dcr_n(:n't to pcoplc - l!ighei fare of taxis and buses

. @ Piospect of vehicles remodeling industries - benefit for cconomics

9-80



£ 3

3-F. 4 Compelent Anthority

BAPEDAL, TAM (Ministry of Mine and Energy), HUB, PERTAMINA, Local
administrations, and related Industry Sectors

3-E. 5 Legal and Institutional Arrangement

It is necessary to reinforce staff in duty in focal administrations.

3-F. 6 Tasks

BAPEDAL has been negotiating with relevant authoritics and: organizations about -
plans to promote low-pollution vehicles in commercial fleet. Following items are |
reminded for BAPEDAL to be inctuded in the discussion: '

(D Legal and institutional arrangement - How to keep pubfic:transport‘ation ,
fares not so high; Temporal governmental suppon wnll be rcqmred for -
purchase of cleaner fuel by vehicle owners, ‘ _

@ _Incremcm ‘number of fuel service stations by PERTAMINA, (CNG needs:

high pressure pump - stations or replacement with ﬁlled-up cylinders), at- -

least 250 LPG stations in 2010 (cun‘cnt number of gas stations in DKI -

500), | |

® _BAPEDAL shall ask to keep record of fuel type of reg;stcred oommcrcnal
o vehrcles to local administration oftices

3R T 1jin’1c Schedule

This pfojcbl has atready started under th‘cBl_ilc: 'S_ky Program.

"~ 3-F. 8 Rescobirces

Onc person in BAPEDAL shall be asSigncd to be a key person in negatiating with
mhcrs His work load will be 10% for this plomouon propu in one yea: ll is Rp.

- 702,000 including clerical support and office expenses ‘

3-G Suppression of Diesel Use in V"ehi'cilesl
3-G. | Background

Cucrent prices of motor vehicle fuels are favor to diescl by almost half of gasoling;
Rp. 380 vs. Rp. 700 per liter. If this difference continues in the coming years, it will
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promote usage of diesel vehicles greatly. This was exactly the way Japan came along
and failed to control airborne NOx and SPM concentration in heavy traffic areas.

“Biesel vehicles emit more NOx and SPM than gasoline vehicles. If the ratio of diesel
vehicles exceeds the current one estimated in Chapler 7, NOx and SPM problem will
newly come up along roads.

Meanwhile, according to the simulation study, several places along congested roads
have SOx concentiation above the ambient air standard in 2010. These places are
affected by the sulfur contained in Solar diesel 0il (0.396% by analyses). Supply of
low sulfur Solar wilt be required from 2006. It is a time when the same low sulfur
- diesel oif is required for stationary sources in industrially congested areas. Of course,
~ the year and capacity of low sulfur Solar requirement are depend on the year and
cffectiveness of the dieset use suppression policy materialization.

3-G, 2 Purpose

~To suppress usage of diesel (Solar) as vehicle fuel and to replace high sulfur diesel
* (Solar) with low sulfur one .

-3-G. 3 Conscquences

D Enwronmental Bcncfﬁ -‘SUPPI’L-SSiOD of poqsxbh, leap of SOx, NOx and PM
- emissions from diesc! vehicles |
® Environmental Benefit - Reduction of SOx emission, fron Solar. proporuonal
~toreduction of sulfur conlcnts in the oil
'@ Eavironmentat Beiwfit - Redugtion of secondary PM caused by SOx cmission
@ Economical Benefit - Reduction of corrosion _r.al::, in diesel engines

3-G. 4 _Competent Authority

BAPEDAL, PERTAMINA, GAIKINDO

3-G. 5 Legal and Institutional Arrangement
No lepal arrangement is tequired in addilion :td the exisied system.

' 3:G. 6 Tasks

B €)) BAPEDAL shall ‘ncgotiate with PERTAMINA and GAIKINDO on the
possibility of suppression of diesel oil usage in vehicles. Target year of the
© materialization of the negotiation will be 2002 in consideration of the deciston



of the low sulfur plant capacity. There are two ways 1o suppress the diesel
us¢; lo raisc the consumer price of diesel, or to raise costs (investment,
maintenance, tax, ¢tc.) of vehicles. '
(2) BAPEDAL shall negotiate with PERTAMINA on the possibility of the low
sulfur Solar production for mobile sources in Jabotabek (5,000,000 klycar in
© 2010).- Banning of current Solar in Jabotabek shall also be planned at the
samic time. Technically it is possible to produce 0.05% sulfur diesel oil which:
is actually in the world market, The price can be higher than the current price.
(@ PERTAMINA shall design and construct the n,qum,d plam and clnsmbutc Lhe
product in Jabotabek. :

3-G. 7 __Time Schedule

5 [2006 [2007 [2008 [2009 2010

Task [1997

Production and distribution S : T

308 'Resourccs'

' PFRTAM]NA’S mvcslmcnt will bc Rp 300000 000, OOO for constmcuon of thc :
new plant starung its desngn from 2003 -

:BAPEDAL has (o a331gn one ofﬁcer with hiS load of 10%. The cost including his
wage, clerical support and office cxpens.x,s is Rp 702, 000 from 1998 to 2003.
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9.4.3 Evalvation on Proposed Stralegy
(1} Bvaluation from Institutional and Legislative Points of View
1) Countermeasures common for Stationary and Mobile Emission Source Controls

The preparations regarding inslitutional or legislative aspects as summarized in
Table 9.4.3 are definitely essential in order to implement the countermeasures

common to stationary and mobile emission source controls.

“I'able 9.4.3 Institational/Lcgislative Necessity for Countermcasures
Common for Siationary and Mobite Emission Source Controls

Countermeasures Reinforcement of staff in duty % Enactment
1-A. Monitering of BAPEDAL and local BLHs | Air Pollution Control
Hydrocarbon Cencentration in _ Law
Ambicent Air e '
1-B. Possible Reduction of | BAPEDAL and local BLHs Air Pollution Contro)
Hydrocarbon Emissions ; - Law .
1-C. Reduction of Particulate ~ local BLHs - [ (Waste Act and Revised
_ - Matter in Ambient Air o o o Environment Act)
|1-D. Strcngthcnmg of Ambicni| - local Bl,Hs, BPP! and PU Air Poltution Control
Air Monitoring Sysfem C law

Note:1) * means that rcmforccmcm of sla[f in ch'lq,c andfor cstablishment of new
section will be required in case no currenl section meel laske. :
2) ( ) means that current law 'mdfor acl can mect lhc !ask

2) Coimtcrmcasurcs for Stalionér'y EmisSion Source Control

In general, the following preparations regarding institulional” or legislative
aspects are definitely cssential in order to implement the stationary emission
'sourc'c control : ' ' B

Rcmfommcn! of sml in duly in BAPP DAL, local BLHs and BPP! ; and

l'mctmcnl of ‘Air PolIul:on Coniml Law’, ‘Ac.t ot Pollution Control Mamc'cr
Syslcm and anrby Saving Act’.

~ Morc spcciﬁcal]y, Table 9.4.4 shows institutional/lcgislative necessily to carry
out cach countermeasures in the futurc. That is, the nccessily mcans
insufficicncy found in the present institutionallcgisiative feamework of the
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- Jabotabek area.

Table 9.4.4 Institutional/Legislative Necessity for Counlermeasures
for Stationary Emission Sonrce Control

Countermeasures

Reinforcement of staff in duty *

Enactment

'2-A. Stationery Source

" BAPEDAL and local BLHSs

Air Pollution Conlrol Law

Inventory
2-B. Enforccment of local BLHs Air Polution Control Law
Emission Standards Decrec _
2-C. Total Emission BAPEDAL and local BLHs | Air Pollution Control Law

Reduction Plan

2-D. Emission Management

(current staff in duiy in

Pollution Coritrol Manager

~ System BAPEDAL and PERIND) System
2-E. Combustion Control BAPEDAL, BPPI and local Energy Saving Act
System : BLHs’ o _ |
2.F. Fuel Conversion | local BLHs and BPPI | Ai Pollution Control Lav]
2—:(—; Dircct Stack Cas ' - | Air Pollution Conlml Law

Control

- BAPEDAL

Note:1) *Sce the note in Table9.4.3. -
2) { ) mecans that currcnl stuff in duty ‘and thcy can meel the Iask

3) Countcrmczisurcs for Mobile Emis'sioh Sourée Co’mrol :

n gcncra] lhc [ollomng ‘preparations rcg'xrdmg msutunonal or lcyslalw

' aspcx:ls are definitely csscnml in order to lmpIcmcnt the mobllc cnnss:on source

" control ¢

- Reinforcement of staff in duly in BAPEDAL, DLLAJK and local BLHs ;and

- Enactment of ‘Air Pollution Controt Law’ and ‘Act of Model Certilication

System’.

" More speeifically, Table 9.4.5 shows ihstitu!i_OnalﬂcgisIatiivc'ncécssiiy o canry’

out e¢ach countermeasures in

‘the future. That

is, the neccessity mcans

insufficiency found in the present institutional/egislative: framework of the

Jabotabek area.



Table 9.4.5

Institutional/Lcgislative Neccssily for Counferimeasures

for Mobile Emission Source Conirol

Usc in Vehicles

PERTAMINA)

Countermeasures Reinforcement of staff in duty* Enactment
3-A. Preparation of Mobile BAPEDAL (no nccessily)
Source Inventory in
Jabotabek
3-B. Introduction of New (current stall in duty in Road Transport & Motor .
Regulations for Vehicld BAPEDAL. and HUB) Vehicle Law
Emission Gas
3-C. Strengthening of DLLAJK and local BLLHs  [(Road Traffic Law, Blué Sk_y
Vcehicle Inspection Program and Automobile
Program Exhaust Standad)
3-D. Prometion of Unlcaded {current slaff in duly in (Blue Sky Program)
Gasoline Usage BAPEDAL and PERTAMINA)
3-E. Acceleration of Turn- DLLAJK and local BLHs (Road Traffic Law)
over Rate of Aged :
‘ Vehicles
- 13-F. Promotion of Low- BAPEDAL (Blue Sky Program and Sofl
: - pollution Vchicles o _ Loan Program)
3-G. Suppression of Diesel | (cunient stalf in duly in Air Pollution Contro) Law

7 Note:1) *Sce the note in Table9.4.3. -
- 2) ( )} mé¢ans that current stuff, law, s!andard or program can meet the task.

4} Necessary S!a_ff of BA_PEDAL '

At present, only 10 siafl out of 200 BAPEDAL personnel belong to the
- Depariment for Air Pollution Control. The technical staff of this department are
1o play quitc an important role in cooperation with personnel of the other national

and local organizations ' conccined, ‘in order 1o realize the various

“counlermeasures proposed under the anti-air- pol!ulion stratcgy. The next table
“roughly cstimates the number of full-time department personael for prc;mratmn

and/or 1mpIcmcm1||0n in lmc with the schcdu]cd time horizon,

o Year ~2000 ‘2_001&2005 2006~2010
chulrcd BAPBDAL_ s 30 40
Stallf. @ . * ' B - .

f lncrcmcnllal Pcrsonnc_l 5 20- _ 30

©Note : (Incremiental Personnel) = (Required BAPEDAL Staff) - 10

[tshows that BAPEDAL has to allocate or newly cmploy 5 more stafl by 2000
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and 2005 respectively, and 20 more staff after 2005 to successfully carry out the
proposed countermeasures. Eventually, the BAPEDAL staff in charge of air
pollution should amount to 4 times of the cutrent number,

(2) Evaluation from Financial Point of View

Not only is it important to idenlify sources of funds, but methods of cost recovery
have also to be identified. There are four (4) possible sources of finance, as below. .
Each cost item in the proposed countermeasures has béen allocated to one of these
SOUICES., '

- The Governmént of Indoneéia itself,

- The private sector,

- Multilateral or bifateral g’(aht funds, or
- International loans | | -

The Govcmmcnt of Indonesra wnll be rcsponsrblc for dctermmmg WhICh methiod or
fiscal measure will be appropnatc in ecach item. In selecting the niost appropriatc
methad of cost recovery there arc a number of ba310 factors which BAPLDAL and

the Ministry of Finance will undoubtedly take into constderaltqn as below :

- Any new form of taxation must be implementable;

- Nc:w taxes should be as Simplc as possi'blc‘ ;

| & Ncw taxes must bc soc;ally equntablc and acccptcd by soc:cly .

- Incrnases to the level of exxsung forms of taxation should be kcpl as small as

poss:ble in order lo be secially aucptablc and

- Political rather than techmca! factors often delermine the form and magmtudc of
' fiscal measures.

The proposed strategy requires controls on cach and every source, and thus may not
be cost-effective in terms of balancing the costs and nominal benefits of ‘p'ol?uu'on :
control. An alternative and coniplcmemary 'apprdach that deserves (o be considered is

the introduction of market-based incentives, based on the “polluter pays” principle
(PPP), such as pollution charges and pollution-based fuel taxes. |
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If the Government wishes to recover costs on the principle that the polhiter should
pay, then a tax or levy directed specificatly at the polluter may be favored. For
example, to meet the cost of removing lead from petrol the Government could
increase the tax on petrol per Liter. Altematively, if the view is taken (hat the
beneficiaries should pay {i.e. those who no longer suffer from lead pollution), a poll
tax per capila would be sufficient to pay for the countermeasures, However, it is for
the Government to sclect the most appropriate cost recovery method, taking into
account political and social factors which are beyond the Study Team’s knowledge.

1) Cosl-'recovefy Methods for Countermcasutes for Stationary Emission Source
Control

The greatcSl capital cost is that of introducing improved pollution  control

“measures in industrial premises. Il 1s proposed that the main source of funds

should be the private sector (the owners of industries). Some funds may be

_ a_vallable from sources such as the ‘soft loans’ provided as pard of a Japancse aid

-~ ‘program aimed at improving pollution control in industry. The Government

_ :wdqu be responsiblé for some of the capilal cosls' reéurrcnt costs and annual

- Cosis (operatmg costs, management of the prog:am and a public awareness

’ campzugn) Jtis consrderul likely that grant fundmg will be avajlab!c for training
and techmcal as&slance 1

I the prwatc sector is madc l’tSpOﬂSlblC for a major parl of the total cosl Lhe GOI

costs could be recovered by a flat raie tax per n,gnslercd company, a company tax

per employee, a poll tax' per capnta or addulonal mcome tax per employoc A
. further opuon would be to tax every industrial’ premrse but as records of these
. are mcomplch, il would be difficult to apply this syslcm of revenue collecnon
cffcclwcly

'2) Cost-recovery Methods for Countermeasures for Mobile Emission Source
Control ' '

' 'Ihc greaust capltal cost is that of modlfymg 1he ex;shng reﬁnenes 1o cnabIe them

to produce Icad free peuol In comparison (o the other mebnle emtssuon source

_conirol MCASUECS; thrs countermeasures in total is extremely expenswe It is

proposed thal main source of funds should be the private sector (which owns the
- polluting vehicles). The Govemmcnl would be responsible for (he rehabilitation
“of existing testing centers and the construction of new ones, using international
“loan funds, and for the annual maintenance of these from its own resources. GO



é,i}‘i:
e
A

annual costs would inctude additional staff, managenient and the costof a public
awarcness progrant, it is considered likely that grant funding will be available for
training and technical assistance. If, as recommended, the private scclor is made
responsible for the main costs, the GOl and loan costs could be recovered by a
tax on all fuel including diesel one, an additional annual license fee on all
vehicles or inspection feeffine on poorly maintained vehicles, 'These oplions are
mercly indicative but they do show that cost recovery is achicvable. And for
PERTAMINA, possibly with Goverament assislance, to oblain the large amount -
of finance required from international sources. '

- Alternatively the GOI could increase income laxes per cmployee or introduce a

poll tax per capita. ‘These oplions are merely indicative but they do show that cost
secovery is achicved. The revenue mobilization potential of the proposed |
pollution taxcs is considerable. These revenucs would provide a ready source of
funds for the recommended investments to cxpand the supply of gas and CNG :
and 1o implement the other countermeasures. '

Given the difficully of mcaSl:rihg pellutant émissions fdiréclly at the source,f' a

'p_raclich_l indirect approach is to add poltutant charges to the price of fuel, basc'd

~ on the level of emissions associaled with the use of the fuel, in the form of a

pollution based fuel tax. For cxample, the Tuel tax on gasolmc could bc bascd on

- road vehicle uses.

: 3’)‘

Finaﬂcia;l Consideration of the Proposcd Strategy |

_Mosllof the cbuntcﬁﬁcasurcs conéis!ihg of the proposcd strategy are in principle
' nol lo genérate ¢ 'my direct income lhrough their 1mplcmcnt'mon bcc*ausc they are

not pubhc scrvices or infrastructure pmjccts such as highway conslrucllon and
water supply management which have possibility to carn moncy. Therefore, it is

unrcasonable and unrealistic o quantitatively calculate financial’ IRR by

commrmg prcscnl valucs of nominal cosls and revenucs accrucd to cach

Lounlcrmcasurcs

Herewith, lhrbugh comparison of the predicted average annual cost of the

¢ strategy with *mnuai budget trends for environmental management, s financial

consideration and necessary arrangement of cosl rccovery were: roughly and
qualitatively analyzcd for the period tfrom 1997 to 2000,

Table 9.4.6 is a summary of average annual cost (1997-2000) roughly cstimated
for cach countermeasures. The annual cost of wage and PR cost ranges from 1
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miltion to 1.5 billion Rp, depending on the cxtent of input resources of cach
countermcasures. Some countermeasures costs zero since their preparation or
implementation stage is supposed to commence after 2001. The countermeasures
requiring a high expenditure involves construction works and installment of
expensive equipment/ffacilitics to be handled mainly by BAPEDAL and
PERTAMINA. BAPEDAL has 1o arrange approximately 1,000 million Rp. for
‘wage and PR cost annually, while local Governmients of DKI Jakarta and the
other three (3) Kabupatens included in Jabotabek are to annually prepare about
780 million Rp. and 2,100 million Rp. respectively. However, a major parl of
" initial investment cost (some 486 billion Rp.) is to be covered by
PERTAMINA’s budget.

On the other hand, Tables 9.4.7 and 9.4.8 show quite limited data open to the

consultants, on the nationallocal budgel and actual - expenditure for
environmental seclors. Most of dala is only for such abstract items as
‘environmenial management’ or ‘matural resources  and environmental

“development’, so that it was hardly possible to identify nct expenditures purely _

for the subscclor of air pol!ulron control.

- Financial bo:\sidcratioh and cost recovery could be qualitatively judged as below,

‘considering indications from comparison of tola) annual cost of the strategy with |

- the recent budget trend read in the tables. Overall, imp]cmcnlétion ‘of the
countermeasures included in the proposed sirategy is financially praclicablc,'

when nationial and international trend of increasing slrcss on financial support to 3

polquon control is hkcn into due oons;dcrauon
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'Table 9.4.6 Avcrage Annual Cost (1997-2000) of Proposcd
Countermeasures by Agencies in Charge

(Unil : million Rp.)

Notes : 1) The data shou.n in this table are wage and PR cost exceptin { ).
2) * nwaos that the dafa include PR cost.

3 ( ) shows cquipment/facilities initial investment cost and ['omgn consullant fee,
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Agencies | BAPE- |EMC} DKI | Other3 |MOH| PERTA- | HUB | Total
Messsres\| DAL Jakarla |Kabupatens MINA in round
1-A 2 | .
18| 179+ 503 | 1,510 179 | 2,370
1-C | 178 | os3t |7 | 1,060
1D | 20 78 | sl 150
(17,306) (17,310)
2-A 19 5 23 21 70
(1,425) - (1,420}’
| 2B | 35 40
2-C _ No cost up to 2000 L
2D 4 ‘ : ' ;
2E | 1. ;
2-F 2 1. - -
- - 1(136,000) A(i36,000)
2-G - | _ Nocostup102002 | .
3A |30 | o 0
. (10,205) | {0,210
3-B = 699 700
N (11,3000 | (11,300
3c | 2. RN T
.p | so1+’ . 500
: (350,000) (350,000)
3-E "Nocostup 02000 -
3-F 1 o -
3.G. __No cost up 102001 : -
Toa | 970 | -] 780 | 210 [s0] - | sso | 4920
{in round] (28,940 | 1dse0009] (1300 {(526,240)




BAPEDAL

Average annual cost (about 1,000 million Rp.) of wage and PR cost for the
strategy implementation is about 140% of FY1997 budget allocated to the
Department for Air Pollution Control. Considering an incrcasing trend of the
budget toward the future, 1,000 million Rp. can be covered by its budget.

‘On the other “hand, equipment/facilities initial investment cost and - foreign
consultant fee is more than forly times of FY1997 budget allocaled to the
Department for Air Pollution Control. Even if its budget has an increasing trend
- toward the fulure, 30 billion Rp. has to be covered by raising the additional

funds.
DKL Jakarta (L-BLH, KPPL)

Annual cost (about 780 million Rp.) can be covered within its regular budget

system, because actual expenditure for the environmental sector was over 7,000 -

miflion Rp. even in FY1994 when its environmental budget was lowest of the
recent five (5) years. '

Kahupgxm‘_of_lacgor. Tangerang and Bekasi (L-BLH)

~ Data of local budgcl for cnvironmcniaj sc’ct’or'for cach Kabpaten has not been

' avmlablc But the figure of 2,909 mllhon Rp. as actual expendnurcs for natural
“resources and cnv;ronmcntal dcvclopmcnl in Jawa Barat Province lndlcatcs that =
the annual costof over 2, OOO million Rp prcparcd by these Kabupalens will bcr :
far beyond thcu rcgu?ar budgc!s only for air pollutlon control. Alicrnahvcly, this '
financial dcﬁcncncy can be soivcd ‘with a spccn] budget for ‘Contro] of -

E_nvxronmcntal Impact’ already fixed from FY1997 (Tab]c 9.4.8).

'PERTAMINA

The cost to be arranged by PERTAMINA is huge as construction and equipment:

are included in the counlcrmeasurcs:mbsl concerned wilh PERTAMINA

“Therefore, some part of expenditurcs should be supported with internationat soft g

loan or granl programs. Po'tc’niiél intemational sources ar¢ refatively casy to find,
' because multilatesal or bilateral financial agcnc;cs such as World Bank aid OECF
~ tend to assist more and more to the environmental sectors including air polluuon
contro}. '
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EMC, MOH and HUB

It can be cvalvated that annual costs to be prepared by these organizations ae -
financially practicable because their total annual budget sizes are relatively large
compared with the costs assigned to them for the strategy implementation.

Tabte 9.4.7 Known Budget Data for Environmental Management including

Air Pollution Control

(Unit : million Rp.)

(%) "

National Budgct for Environmental Management [FY 199S[EY 1996] ‘96

FY1997

1990 | 1991 | 1992 | 1993 | 1994

Grand' [474 bil.]302 bil.|334 bil.|383 bil.[452 bil. 517 bit.

5

100

(%) |F95

N.A.D ---

(%)

350,000
(100)

e yEvCTH

$)

- Other ministries or agencies

499 bil.

317.000] --

97) RCI R
BAPEDAL. 18,000 1.4 33 OO 1.8
..QP.Q)

1.8

Olher dcpanmcnts (SMUs) 17 780- 24 650 1.4
- @9 - ©OMm - (98)
- [Department (SMU) for Air Pollution Control 20 35001.6| 7003.2
: - - (100)] (1003 - | (100}

[Special Budget for *“Control of Eavironmental
Impact” Program Transferred {0 Local
Govemments *

Notes: 1) The Indonesian fiscal year (FY) is {mm Aprilto

March.

~2) Not available (N.A.) means that the data is ueknown dm to their strict sccro-:y _
3) SMUs mean “Strategic Managcmem Units” which have amonomy and scpmﬁc mpul

operation and oulput systems within BAPEDAL.

4) This special budget was fixed under lNPR[‘,S {Iostruction from Presldmt) ﬁtsl fromFY1997
5) Statistik Keuangan Pamerintah Pusat (Ccnlral Govemnient hnanqal Stausuc:} 1994f 1995,

pp.11~12 (Table 6), BPS
Source BAPEDAL



semath

MOt and HUB

EMC

It can be evaluated that annual costs to be prepared by these organizations are

financially practicable because their total annual budget sizes are relatively large

compared with the costs assigned {o them Tor the strategy impleinentation.

Table 9.4.7 Known Budget Data for Enviromuental Management including

Air Pollutien Conirol

(Uit : million

Nationai Budyet for Environmenial Manageiment [FYT995[FY 1996] *96 [FY 1997]
I i — GV &) [195] ¢4)
1990 | 1991 | 1992 | 1993 | 1994 ”
Grand |474 bil [302 bil.|334 bil | 383 bil. 452 Wil [S17 bl p NLAL | - | 356,00(
lomt 3 il : & Y1 (100) | .
________ s oo T
HERO

Olhu ministries or .wwuus

499 bil.

317,000

Rp.)
g7

/95

B L L (97 (91 ]
BAPEDAL 18,000] 25,0001 1.4 33,0000 .5
e ool ool | goof

- Depattment (SMU) for air polluli L 20011 UMD L6 | 700024 3.2

- Other departments (SMUSs) 17.780] 24,6500 1.4 1 32,303 1.8

o IR M C.)) I ) N N 2.5,

224 3s0] t.6 Ty 3.2

L {Lom) S R ¢ L)

E nv;mnmuﬂ %

O

'ipuml Budm IOI (.nuLm! of
limpact” Pm me Transferred o Local
Goverpmenmts ¥ B

Nowes: 1) he Tndonesian fiscal year (Y} is from April to Marcts
2) Not available (NLA} means that the datiais unkinown due 1o their steict secrecy.

3 SMLUs mean “Strdecic Managemiont Units™

whide Tawve mionomy

operation and output systems within BAPRDAL.
4y This special budget was fixed vider INPRES {lostroction from President) First frony Y 1997
5 Seatistik Kemmngan Panerintah Posat (Centrad Govenamest Financid Statistics) 109471995,

pp.11-12 (Tabk 6}, BPS
Source : BAPEDAL
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Table 9.4.8 Actual Expengitures for Natural Resources and Environmental
Development

(Unit ; million Rp.)

posr- i s e

Province -

FY1990 (%)

EFY1991 (%)

FY1992 (%)

EY1993 (%)

FY1994 (%}

DKl Jakarta

18,868 (52

24,896 (54)

25,082 (58

39,493 (57)

7,348 (15

Jawa Baral

691 (2

1,296 (3)

1,358 (3)

1,928 (3)

2,909 (6

All Provinces

36,034 (100}

46,005 (100)

43,204 (100) 69,326 (100) 49,798 (100]

Sourcss ;

Statistik Lingkungan Hidup Indoncsia (Environmental Staiistics of Indonesia) 1995, p.369

- (Table C,I1.1.12), BPS, 1996; for data between FY1990 and 1993,
Statistik Keuangan Pemerintah Dacrah Tingkat 1 Financial Statistics of the First Level Local
Govemment) 1921/1992 - 189471995, pp.110~111(Tables 6.9 and 6.10) and 149 (Table 7.18),
BPS ; for data of FY 1994

(3) [Evaluation from Social Point of View

Indonesia is onc of the most rapidly developing nations in Asia, building various
kinds of factories and holding a lot of vehicles both for commercial and private
- purposc\v..'Bcs_idcs, it has been recently predicted that the average annual growth rate
of GDP for the whole nation will keep about 7.3 % between 1990 and 2010. Among
* others, dcvglopmem within the Jabotabek region inch's-ding Jakarta is remarkable,

- But this dcvclopmun phenomenon concurrcntly has brought and will brmg about air

polluhon in the Jabotabck area.

© The lndonesi'an Govemmcht has pul a'high priority on environmental conservation
‘ mcludmg air quality upon the 1992 UN Environmental Devclopmem Conference in
Rio de Janciro. Indonesia is also an important role in intermational actions against the -
- global warming issue. These concern and prioritization of the Government have been

reflected on the national budget allocated to BAPEDAL and the local budget for
-environmental activities of provinces.

It is difficull to say aboul reaclion of local people to the proposed strategy or
g coumermeasuns wnmoutsomcdclmlcd social survey. But as far as hearing froni the
' countcrparls and slcurmg commitice members: from each local area in Jabotabek is

- concerned, lhcn, is no soc:al objection agzunst the anti-air-pollution projects partially
 because 1mplcmcnlauon of the slrategy docs not p&rueularly cause adverse soctal

, :mpacts such " as a large scale of reseltlement, On the contrary, local people’s
conmments s{r_ongly requesting  future air pollution control associated with the
- increasing traffic volume have been often read on the newspapers. And the above-
mentioned governmental direclion toward environmental conservation including
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G5

_ (4):

improvement of air quality is most likely supported by thc locat residents in
Jabotabek.

Overall, the proposed strategy can be regarded as acceplable 1o the local sociely of
the Jabotabek region, although the following considetation should be taken to obtain
people’s understanding :

1) Taxation and subsidization for cosl-rccovc'ry or ;;iromotiou of the

- countermeasures should be carefully materialized so that tocal people and refated -
industrics are not impressed with financial unfairness ; |

© 2) Effective penalty and fine should be set up and impiemcnted Otherwise, :

poliuters would violate the standard unless penalty and fine exceeds the benefits ;
and '

- 3) Governmental agencics' concemedat central or lbca] levels should actively appeal ©

~ potential health risks due to air polluhon as well as social bcnems from the
proposed stralcgy and counlcrmcasures ' '

Bvaluation from Environmcntal'l)oint of View

The proposed strategy consisting of the various counlermeasures for both stationary

- and’ mobile emission source control is undoubtedly improvement-oriented for

-~ environment, ¢ especially for - air-pollution abatemenl. Therefore, all the -

couitermeasures could be evaluated as environmentally acceptable in géneral.

- In strengthening of 111’011it0fing system,’ any negative impacts 'dtie t0 jamming and

‘station installation cannot be thinkable smcc the sys!cm is supposed to utilize
‘chcphonc cables and to occupy quile limited space.

However, environmental impact asscssmcms under the AMDAL procedure should
be carried out to prevent negative impacis on environment including soil and water,

“when such activitics as movcmenl of factorics and establishment of fnlhng slations or.

.. inspection centers neoes.snate a Iarge arca o af fcz:t natural or !wmg conditions.
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CHAPTER 10 ACTION PLANS

10.1 Introduction

The proposed strategy consists of 18 countermeasures (4 common o stalionary and -
mobile sources; 7 for stationary sources, and 7 for mobile sources). - All these
countermeasures have to be prepared and implemented from now on in order to atain
the straiegic goal of compliance with air-quality standards in the Jabotabek region by
2010. Out of the 18 countermeasures, § were classificd into the ‘high priorily’ group as

“shown in Figure 9.4.1.

From these 9 countermeasures with high leve! of priority, the next three (3) were
selected from the viewpoint of grasping of the most important and basic data in order to
manage the air quality in Jabolabek area effectively. And these countermeasures will be
formulated in deltail as action plans from the scction 10.2. It does not mean that the -

- other 5 countermeasures, which have not been selected, have lower priority compared

with these three. This selection simply reflects current lacking sitlialion of basic data, -

- which will be esscnttally unporlam lo accelerale the other proposed countormeasuros

- 1-D. Strmglhemng of Amblent Air Momtonng Syslem .
.- 2- A Prcparatlon of Siauonary Source lnvcntory -

-3- A Prt,parauon of Moblle Soun,e Invcntory in Jabotabek

“Action plan for ‘1-D. Suonglhenmg of Ambient Air Mom{ormg Systen1 is for gén_crh_l
-~ purpose to collect data continuously. Action plan for *2-A. Preparation of Stationary

Source Inventory’ is to support ‘2-B. Enforcement of Emission Standards Decree’ and
other measures related to stationary sources. Finally action plan for *3-A. Preparation

~of Mobile Source Inventory in Jabotabek’ is necessary (o callect cssenUal dala for

eslablishment of emission fac tors of running vehicles in Jabot'\bck

“Each action plan is presented in tho order of (1) Action Jusuﬂcauon ) Objcclwos '
3 Scope, -(4) Time Schedule, (5) ' Required Resources, (6) Strcnglhenmg ol‘ o

Institutions and Legislations, and (7) Evaluation.
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'10.2 Strengthening of Ambient Air Monitoring System (1-D)
(1) Action Justification

In Jabotabek intermiltent grab-sampling monitoring of ambicnt air has been
generating valuable data at first by BMG from 1970s, followed by MOH and KPPL.
However, ambicnt air quality has been changing always, cyclically or 'no!, by
meteorological conditions, socio-economic activities, and so on. Air quality
monitoring system has to be able to collect data including those changes for
comprehension of long term air quality and for implementéuion of proper measures to
keep environmental air quality under the national or local standards. The standards
usually use one hour, onc day, and one year as for the time span of average value.
Moreover, as long term exposure (o-air pollutants is serious and as the long term
average value is applied o evaluate the degree of exposure (o (heir receptors,
continuous monitoring is essential.

- Continuous monitoring is rather hew to Jabolabek. There are seven full scale stations
and one for only SPM as in Figure 10. ’2 L. The hlstory of each station can be found-
~in Table 10.2.1. Excepl Gambir and Ragunan stations, all other stations had becn
- mobilized to generate accurate data for tl_rc Study from January 1996 for one year
" under the cooperation of the Indonesian and JICA Teams. However, seven siations @
~ are not enough in the rapidly expanding region of J abotabek. Much attention shoutd '
be paid in Kabupatens of Bogor, Tangerang, and Bekasi. |

Table 10.2.2 lists” the monitoring items for air pollution and the méthods of the
; monitoring stations, and Table 10 2.3 is similar but for mcteorologlcal observauon,
W thh is also 1mpoﬂam 1o cvalua{c air quahty data ' S

Table 10.2.1 ' ilistory of Each Automated Monitoring Station

‘Station Name ' History

EMC. Equipment presented by JICA; Operating from l993 under
S - | the guidance of JICA Expert

Pulogadung and Pluit | Equipment tfansi‘crred 1o KPPL from EMC Operating

. _ from 6/1994 | g
KPPL . | Allrencwed (HC & 0, added) for the Study by JICA; |
- Opcraling from 1/1996
Thamrin = - | Operating from 4/1992 by KPPL HC and O, Analyzers

S {newly added) from 1/1996
‘Gambir and Ragunan | Operating from someday in 1996 by KPPL
Cibinong Only SPM monitoring; Equipment by JICA for the Study
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Table 10.2.2 Monitoring Items and Metheds of Each Auntomated Station

Items Measuwmcnt.Mcmod EMC | Pulo Pl Tham km. Ga;.nbir Ragu | Citi
Gaduog | - rin aan [ oong
SO, | Solution-conductivity method @- | @&
Continuous UV fluorescent ® | 6| © @
NOx | Absorptiometry using solvent - @ | &
Continuous chemiluminescence ® | & | & &
Ox | Absorptiometry using nentral KU | @ K 9 '
O, | Continuous UV absorptiometry ® | & Q ' | ®
CO | Non-dispersioninfrarcdabsorption| @ | @ | @ | ©® | @ | © | @
SPM | 8 ray absorption method ® oo @ | o | &0
HC | Gas chromatograph (FID) ol e || o0 || o | @
~Table 10.2.3 Meteorological Observation
ems | Instrument | BMC | Pulo |- Piuit Tham | KPPL | Gambir | Ragu
B P _ S Gadung ' nin | nan
Wind Direction [ Windvane | @ | @ [ ® | ®# | @ | ® | @
Wind Velocity | Anemomcter - | @ | @ | ® | @ | ® | & Q
= Tehlpctalure? | Blecical Resistance | @ | @ QE T ' ® |
- Hunudlty l-!aifliygromctcﬁ | o} @ &
Solar Radiation Pyranometer ® | . I
" [Net Radiation Net P_yrradiomcijcr:_. ®

{2y Objccﬁves

‘The main plirpose of this action plan is to inipmvc air quaiily data accjuiSitidn syslem
in Jabotabek and to enable BAPEDAL and local agencics a) to cvaluatc current air
-quality in comparison with the spccmc air qualily standard,. b) to understand short

' term effccts of near-by stationary sources, ¢) 10 evaluate cffects of control measures :

implemented on air quality, d} to accumulate data for planning of air polluiion control

measures, of municipal development,

pollutant dispersion mechanism.
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By implementing the action plan, the project will accomplish following objectives:

- Improvement of monitoring and evaluation system in Kabupatens in Jabotabek

- Development of environmental impact management process in BAPEDAL and
others

- Centralization of air quality data in Jabotabek intoone

- Pilot project of similar ones needed for other industrial regions in Indonesia

(3) Scope

The project is mainly to a) decide sites of monitoring stations, b) arrange for legal
support ¢) install required equipment, d) orgama, human resources, and e) prepare |
for operauon and maintenance. :

Ambient air quality is monitored with automated continuous analyzers operated and
maintained by agencies of DKI Jakarta and Kabupatens of Bogor, Tangerang, and
o Bckasi Each local agency is o analyze the data to manage ils own ambient air. As

- air pollulams disperse naturally into ‘wider arca, the data is centraltzed into

- BAPEDAL to manage air qualily in Jabotabek, as in Figure 10.2.2. Itis designed to
mslali local nionitoring stations, four central and BAPEDAL data acquisition stauom. o «
Data will b¢ Lransmllted between the stahons lhrongh telemeter systems, onee in - %
cvcry hour. ' o

Task 1 Dctcnmnatnon of Sucs of Momtonng Station’ _
- Simple: methods are commoniy appl:ed to delermine locations of automated
continuous ambient air monitoring slahons Howcvcr, in Jabotabek the compiiter’ |
* simulation of the Study has located plaws where mcaningful concentration of
poltutants may frequently appear. Meanwhile, by anticipating population to be
around 25,000,000 in Jabotabek in 2000 and by allocating one station for
1,000,000 peoplé, 25 stations are to be installed as the primary target. Existing 6
full scale stations in DKI Jakaita should remain as they are to keep continuation
of daia. Additional 19 stations afe to be newly installed; 4 in DKI Jakarla, 6 in _
'Bogor 5 in Tangerang, and 4 in Bekasi by population distribution. Flgury : .
10, 2.3 is one suggestion of localions of 25 stations in Jabotabek. R @
- After the decnsmn of ihe locations, the person in charge in BAPEDAL has to look
- one by one around the locations and decide: the exact sito. The sites are better to
- be owned by goveraments, central or local, in order for easiness to put under
“custody with possibly free of charge. BAPEDAL may need to draw coniracts
“with such owners. For the selection of the site, following must be considered:
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a) There should be neither any stack, nor other ét;ilionary facility that emits
pollutants within 30 m around an air sampling port.

b) An air sampling port of a general area monitoring station must atso be 3 m
apart from a building or other (such as a tree) and within 1.5 and 10 m above
the ground.

_ ¢) Aroad curb monitoring station has (o be located within S and 20 m from the
% | R curb of the road and it§ air sampling port m_UiSt be located 3 m above the
| ground. . |
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