CHAPTER 8  BASIC PRINCIPLES FOR PLANNING OF
COUNTERMEASURES

8.1 Qutline

In the course of this Study, the Team carried out various monitoring, surveys, analyses
and forecast, as described in the previous chaplcré.- Based on the findings from those
studies, the oulstanding issues and significant focal points for planning of
countermeasures are summarnmd in this chapler These cover air polluuon lechnu,al
institutional and financial aspecls

In order to formulate the air pollution conteol strategics, the basic principles concérning
characteristics and goal of the control plan, concept for planning of countermeasures ‘
and target pollutants and polluters are established in this chapter.

.2 Issues and Focal Points for Planning of Countermeasures

. Issues and focal points from (he entire' work output are summarized below in order to

comprehend- me--impénding-pmbléms and needs 10 be addressed towards the

"formuianon of anu-alr-polluuon strategies. The identified issues and focal points ‘are

~ - categorized inlo 4 clearly dcfmcd major clcments concerning amblem air managcmcnt in

‘the Jabotabek arca: Air polluuon condmon, technical appropnatencss, 1nsutuuonal-
capac;ly, and f nancial conslrams o

o :-(1) A_lr Pollutlon Aspccls

* Curzeni air quality -

. According to the results of air quality monitoring, study of fucl and emissions from
stationary and mobile sources, and analysis of air potlunon mechamsm
“characteristics of cmrcnt air qualily are as follows ' :

1) With regard lo ambient air quahiy, lhc conccmralmns of SPM Non Melhanc _

Hydrocarbon and TSP exceed the Draft National or DK1 Jakarta Ambicnt Air o

Quality Standards al least in some instances in some stauons but the
concentrations of SO,, NO, and CO satisfy the standards in all mstanccs and in
all stations.

'2) As for stationary sources, clectric supply industry is the biggest producer of SOx
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and NOx. For PM, ccment, iron and stec!, and textile arc the main contributors.
In the casc of eniission from factorics by area, the share of DKI Jakarta is the
highest for SOx and NOx. For PM, Bogor’s share is the highest in the region.

3} As for mobile sources, more than 50% of CO and NOx are emitted from the

passenger car group. SOx and PM emissions are almost equatly shared by the
passenger car group, bus and truck group with similar values. For HC emission
load, passenger car and motorcycle group each occupies around 40%.

4) As for all emission load from stationary and mobile soutrces, the highest share of
SOx emnission is from factories and NOx emission from automobiles. For PM,

the highest share is from factories,

5) Correlation coefficients of simulaled resulis | and actual measurement at
monitoring stations are 0.67 for 50O,, 0.92 for NO,, and 0.94 for CO. So, the
simulation model can be uscd for the present and future predictions for these

. pollutants. On the other hand, correlation coefficient of SPM simulation is 0.15 _
and background value is high w:th 73 ppb, therefore the model should not be -

- used for SPM pl‘bdlCilOll

: 'Fuulrc :@g 5291!!)

' The rcsults of smmianon of air quahly wuhout countumeasuros in ?010 are as

e

'fo]lows o

1) Toml emission load of air poliulanls in- 2010 comparcd with 1995 will bc 4.3
times for factorics, about l 4 times for households and 2.0 to 2 3 times for;

, automobﬂcs

2) 'As'fo'r the ambiént air quality in 2010, SO, will exceed the standards in the

- porthem part of DKI Jakana Tangcrang, Clbmong, and Bekasi. NO, also will
exceed the standards in the central areas of PKI Jakarta and along major roads,
bt CO wﬂ! sausfy the s!andards -

lochmcal Aspocts

1) ‘There is a serious shortagc of conlinuous monitoring stations to monitor the

" ambient alr quality in the whole Jabotabek area. Only part of DKI Jakarta is

monitored now.

2) Technical know-how on basic operation of various kinds of monitoring
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Y
" 'local research institate in  character, lacking competence. in’ planining - and

4)

)

equipment, check of accuracy and classification of monitoring data is not

enough,
Due 10 the lack of technical know-how to grasp working conditions and
fluctvations of combuslion facilitics, assessment of measured data is not so

- reliable.
Technical know-how on analysis of the exhaust gas investigation results is not
engugh. -
Larger-scale boiler facnhucs have s:gmﬁcant adverse nnpacts on ambu,nl air,

6)

since they usually use a great deal of MFO coitaining much sulfur,

High dust and NOx concentrations are found in the facilities with diesel
generators, even though they use HSD as fuel,

Institutional aspects

BAPEDAL has institutional weak points such as kck of wOrk_ing staff, financial

¢ and funétionai capabilitiés siﬁce its es{abiishmerit in 1990.

2)

Air pollumn counlennmsun,s are camed out by various agcncxcs such as the:
M:msw of Health, Ministry of Inclusury and Trade, Ministry of Mmmg &

= Encrgy, Mmlslry of Public Works,’ Ministry of 'lransporlalton and so on,. but

BAPEDAL perfnrmamc is Iackmg ad]uslmem and coordmauon on pohcms with

those ; agcncncs

A}lhough KPPL is under the direct contsol of the Govemor of DKI, it is only a

coordinating DKI’s ¢nvironmeiital policies.

‘Al local government agencies are lacking - staff, analysis facilities and

* institutional strcnglh. :

9

@

Factories hardly have excluswc orgamzahon on cnwronmental mmagcmem and.
carry out envnmnmemal countermcasums as an additional work :

Financial Aspects

B

Budget allocation for environmental management is given third priority in the
Five-year Development Plan of the Government, i.c. in fact, of lower priorily.



2) The Resources & Environmental Division of BAPPEDA (Regional Planning
Agency, DKI Jakarta), which is in charge of budgetary planning for resources
and environment for the local’ government, reportedly gives lower priority to
environmental management.

3) Financial supporl from the Government for the AMDAL training courses is too
small to train an enough number of eavironmental experts.

8.3 Basic Principles for Planning of Countermeasures
8.3.1 Characteristics of the Control Plan

The plan integrates countermeasures 16 manage air quality for the Jakarla metropolitan

area, in a well organized and systematic form. It consists of an air-pollution control
. strategy which shows long-term directions towards the year 2010, and action plans
- clarifying detailed actmues to be implemented by 2000

'8.3.2  Goat of the Control Plan

The plan aims at overall comphancc with the draft amblem alr-quahty standards on a

_ nauonat level, within the Jabotabek area.
8.3.3 Co‘ncé;:)t for P!annihg of Countermeasures

The air-polhmon wn!ro] siratcgy was formulalcd in ordcr ) accomphsh the abovc goal
by takmg the fo)lowmg study steps : '

1) Eslabhshmcnt of a baschne from Lhe rcsults of air-guality simulation for 2010

without coumenncasurt,s

~2) Review and analysis of the on-going “Bluc_Sky Program” to identily its présent |

situation and back-up necessity, then -

3) Evaluation of the proposed counternieasures by micans of air-quality simulation
. for 2_01() \'vilh such countermeasures.

. lnmwdual coumn Fmcasures were evaluated only quahtalwely, since actual méthods for
implementation of some measues are subject to govemmental policies and/or pnvaiu
©sectors’ directions.
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- Action plans were formulated for countermeasures feasible by 2000 with high urgency,
taking due consideration of the present progress of the Blue Sky Program.

8.3.4 Target Pollutants and Polluters

Countermeasutes under the plan are targeted for stationary and mobile emission source
~controls as well as other control measures, and they aim at emission reduction of sulfur
dioxide (SO,), nitrogen dioxide {NO,), and carbon monoxide (CO).

Only emission load was calculéled: for suspended paniculalé matter (SPM) because its |
simulation model could not be desigiied duc to a severe influcnoe from background
conccntration; Future qualily of hydfo-carbon' (HC) was also not simulated due tzo‘ _
unknown specific sources. But countermeasires related to HC were classified as other
control measures since HC quality is fargely exceeding the draft standards at present,

8-5



'CHAPTER 9 SOURCE CONTROL STRATEGY

9.1 Outline

The Team proposed the measures for stationary and mobile emission sources control
based on the resulis of air quality monitoring, emission measurement, simulation of air -
quality without countermcasutes in 2010, and the Biue Sky Program.

“Then, the ambient air quality was predicted for 2010 as the largeting year in line with

the appiicalion of possible countermeasires. Simulation of air quality was carried out _
by two steps, with existing and plannéd countermeasures by BAPEDAL (Case 1} as the
- first step, and together with additional countermeasures (Case 2) as the second step.

Bgased on the result of simulation, a source control strategy was proposed, showing
competent authorities, control ilems, time of implementation, and  cost.
Coumermeasures with high priority for action plans were sclected by the vnewpomt of

grasping ‘of the most 1mporlant and basnc data in order o managc lhc air quahlyf -

el fccllvely

9.2 - Measures for Emission Source Control -
| 921 ‘Measures Commion to Stationary and Mobile Sources :C_Oht:rol_- ‘
( ) Survey on Emission Sources of Hyd_’r_ocarbon

- 'The air quality 'monitbr‘ingﬁn this Study shows that' QUality levels at all of the
" ‘monitoring stations do not comply with the Dralt National Ambient: Air. Quality
Standard on hydrocarbon. Due to the lack of data on emission load, it is necessary to
" _carry out a survey on cmission of hydrocarbon from stationary and mobile sources
in addmon to continuous monioning.

or motdr vehicles onc of the main emission sources of hydrocarbdn - the Team
esumalcd the total emission in Jabolabck a1 97,971 tons m 1995 Mosl of industrial -
cnmssxon of hydrocarbon comes from evaporation foss sourccs wluch mclude
various sources such as laundry, surface coating, storage of orgamc hqmds
lransponanon and marketing of petroleum liquids. Bcsxdes the emitted hydrocajbon :
is various in kind.



Hydrocathon is one of the major air pollutants, and nitrogen oxides and non-

methane hydrocarbon  generate * photochemical smog under solar  cnergy.

Photochemical smog is very harmful to health and vegetation. For this reason, the

Team proposes to conduct a survey on hydrocarbon emission sources which are air

pollutant violating the air quality standard. The scope of work should include the
- following items:

a) Inventory of emission sources,
" b) Identification of potential control meastires for major sources,
c) Assessment of the costé, emission ‘réductions and cost-cffectivencss of
aliemative control measures,
~d) Recommendation of a feasible and cost-effective emission control stcategy, and
e) Pmparahon of spcc:ﬁcauons and TOR to implement the sirategy

{2) Strengthening of Ambient Air Monitoring System

According to the result of simulation of air quality without countermeasures in 2010,
high SO, concentrations arc predicted in Tangerang, Cibinong, and Bekasi, which -

“do not have any momlonng slation, in addition to the northern pan of DKI Jakarta. . _ _
New monitoring stations should bcestabhshcd in those areas for the 1mplememauon .
of proper measures and confirmation of of fect. A!so, additional monitoring stauons - §
should be eslabhshcd besndcs the 6 continuous momtonng stauons in DKI Jakarta.

i 'Thc pu:pose of momtormg stalmns is {0 collcct thc ncccssary basic mformatmn for
 the implementation of proper measures 0 keep the local air always ¢lean. - chcc,
each momtonng siauon must undcrtakt, the followmg four funclxons

L a) Pfovision of adequatd data to cvalua@c the state of ambicm air quality in
comparison with the air quality SIandards, _ ‘
b) Capability of rapid collection and delivery of the necessary information so that
emcrgency action can be taken rapidly to prc_vclil air pollution, -
¢) Capability of coniprehénding the general trend of air poltution over the entire arca
: "'(Background conccmrauon data arc cssential for this purpose), and _
) Provision of uscful data 1o evaluate land tilization plans in urban areas, pubhc - : - %
' lramporlauon construction plans, and new air poltution cantro} NICASUTES. -

5_Each moniloring station must be able o grasp the level of air pollution and the
patiern of its’ changes over the entire area it covers. Its covering range must be



determined in the light of meteorological conditions, topographical features, and the
distribution of pollution sources in that arca.

In the continzous monitoring of air quality, itis necessary to maintain the measuring
instruments in the best condition. The functions of continuous monitoring will be
lost if the measurement is interrupled froquently. Therefore periodic inspection and
overhaul are very important for continuous monitoring. |

Periodic inspection aims at the maintenance of the precision of automatic measuriﬁg
instruments. Inspection should be carried oul co:ﬂp’rehcnsively' on the performance |
of assemblies to find any deterioralion and to restore the expected function,
Performance of measuring insttuments gradually decline with time despite the
periodic inspection. When continued performance of the instrument is found to be
difficult in the periodic inspection, overhauling has (o be carried out. That is, the
instrument is disassembled and performance of each part is inspected, and changed if
necessary. Then, a test running should be made for a certain pediod of tme to insure
-~ the function and accuracy of all paris. To prevent measurement imeirupu‘on and 10
tackle with an cmc:gency, it is des;red o rescrve spares of mstrumcnls and thcnr‘ :
parts

I brder;_lo niaintain a cerlain level of accuracy, the inspection and mairilcnance: _
- should be carried out in accordance with the guideline prepared by the Team.

9.2.2 Measures for Stationary F,'missioinl Source Control’

According to the result of simulation of air quality without Coux_ll'crmeaslifés in 2010,

"+ 80, concentrations are very high in the northem part of DK1 Jakarla, Tangerang,

* Cibinong, and Bekasi. NO, éoncchtrations also are high in the central arca of DKI
Jakarta. So, it is nccessary to implement the measures for stationary emission source
control. - . '

( 1) Strmglhemng of Regulatlons on Emission Gas

"~ The Dume of State Mjmster (KI‘P 1’%/ME‘\ILI]I3!1995) “lesswn Standards for.
© Stationary Enussmn Souru.s regulaics cmtsswns from 4 prime indusirics (iron &
steel, pulp & paper cement; and coal-fired steam power pIams) and’ all othcr_
indusirics. The standards are effective in' 2 target years of 1995 and 2000 as shown
in Table 5.4.3. According to the resuit of emission gas measureiment of 36 l‘aci‘litie‘s'
in 31 factorics, the emission standards for stationary emission sources were
excoeded in 3 facilities for SO, and 1 facility for NOX otit of 7 facilities in pulp &



paper industry as shown in Table 9.2. 1. Also 2 facilities for TSP and 4 facilities for
SO, out of 26 facititics in all other industries excceded the emission standards, with a
maximum exceeding rate as high as 2.1 times. It is necessary (o introduce penalty
and fine on entreprencurs who violale regulations on emission gas.

Table 9.2.1 Ratios of Surveyed Facilities Exceeding National
Emission Standards

Indusiries |1 - TSP S0, NOx
Tron and Steel Industry O/1 (O/1) - -

Pulp and Paper Industry 017 (147) nEm | nam
Cement Industry 012 (1/2) 02(0/2) 012 (0/2)
All Other Industries 226 (3/26) 4126 (1/26) 0/26 (0/26)
Total 2/36 (5/36) 7/35 (10/35) 1/35 (1/35)

Notes: 1) Numgrators show the numbess of excocding facilities, while denominators mean the total
' numbers of the surveyed Facilitics.
'2) Figures in brackets are those is as comparod to |J1e errecme standards as of 2000.
1 3) Data are based only o1 One-$pol Measurements.

in order to strengthen the regulations on the cmission g;is‘from factorics, an -
' inspection system should be established by local governments. During this Study,
emission measurcment was carriod out by co-operating with EMC engineers trained

by the slation‘sd'JICA experts and the Team members. As a result, their measurement

_lechmqucs Weie. 1mprovcd inspecuon and monitoring of the ermsswn gas from "
_ factorics under the law and decrec are a duty of the tocal govcmmcnt Thc mspecuon '
: ‘ﬂystcm shou!d bu sln,ngthened by makmg full us of trained technicians. '

- Also, lhcre arc many. small and mcdlum scale mdustrlcs scaliuud 1hroughout the
urban arcas of Jabotabek and located in industrial parks.: A source inveatory of 91
- factories was made by questionnaire survey in this Stady. In order to carey out
inspoction and monitoring, a stationary source: inVc'ntofy is neceded to cover all -
ill;dUSlriQS. utilizing the inventory guideline provided by the Team.

(2) Introduction of Total Emission Control

+ According to the cesult of simwlalion of air quality without countermeasures in 2010,
SO, concentrations around the cement factories, power plants and industrial arcas are
very high. Emission control is applicable lo arcas where factories and businesses are
concentrated, and thus it is difficult (o maintain the level required by the Draft
National Ambient Air Quality Standard by applying only the emission siandard



e
o
sk

applicable to unit facilities. Such arcas are designatcd by the Government as ateas o
which the standard for lotal cmission control should be applied. ‘The locat governor
of such a designated area should apply the total emission control standard to the
designated factories whose scales are larger than a cerlain standard, and the fuel use
control stanidard to factorics other than designated factories.

" The local goveraments should consider to enter into poHution control agreements

with local enterprises, with which they woild have jurisdiction priniari_l_y to prevent
environmental pollution. Since such agreements are not legal actions, the viofator of
the agreement cannot be penalized, but if cach agreement would be considered in'the -
environmental management: 'syste.m (ISO 14000), the partics related to such
agreements arc: not supposed lo violate the provisions of the agreement,
Consequently, such an agréement is recognized virtually as a law. |

Increase in such pollution control agrcements can be atributed to the following

reasonst

~ &) The pollution control agreement will forcl,‘l'he tocal government to precise and

“effectively enforoe polluuon comroi measures suited to geographrcal and social )
condilions of the locahty

b) It is not possible for ‘the enterprise cager (o consiruct ils facilitics in a desired
- location, to conduct lts actwuy w:lhoul obtammg the agrccmenl of ithe local
pcoplc : :

I Japan thc Cﬂy of Yokohmla bccanu, the ﬁrst local gmcmment (o enter into a
- pollution control agrccmcnl with a Tocal clcunc power ccmp'my in 1964 In 1986,
' the number of agrccmcnls ‘concluded between local gowmmcnts and cmcrpnses '

®

amounted to 22,593, and that between resident groups and cntcrpnses was 3,630.

Introducuon of Managcmcnt Syslem for anssmn Control

. Owners and operators of many industrics are 15noram of lhelr lcgal and social

obligations to contro} pollution and havc litle or no knowlcdgc of . the techmcal
mechanisms required to reduce the effect of their activilies on the environment. In
order o meet the emission standards for slationary soutces in cach indﬂ_stry,_ ;
managci's with technical knowledge on air poliuliorn control measures would be more |
effective in doing the daily inspection and monitoring. - As for the selection of
managers, employmient of certificate holders under the AMDAL system should be
considered. '



The “Pollution Control Manager’ system is rather unique and has been successfully
impleniented in Japan. Bricfly speaking, il aims at coordinating and ensuring
effectivencss of environmental control jobs in specified factorics under the
provisions of the “Law Concerning the Improvement of Pollution Prevention

“Systems in Specific Factories” enacted in 1971, Specificd factories which are

required to station air pollution control managers are the following :

-a) All the factorics that have facilities which deat with the hazardous substances

 designated by law.

'b) Other factories that dtschargc more than 10,000 m*/hour of gas.

" The pollution conubl manager must have expertise necessary for pollution control,

and be able to manage the Colleclm, conteol works for pollution prevention. Such
manager’s _]ObS are

a) mspectmn of raw matenal fucis and comroleqmpmem and !he:r mamtcnance

~ b) . measutement and reporting of poltutant concentration,
¢)- mspecnon of measuring devices, and

'f @) all necessary efforts for rcducuonfprevenuon of pollutams in. factory prefises

@

Lhrough routine as well as emergency works.

Introduction of Combustion Controt System

~ Automatic combustion control has become popular with the increasing use of liquid
fuels. Appropriate dcslgn of the heating systcm is now an important factor, leawng :
_ lcss room for combusllon LOHUO] Its aim’ is only to make operation of the: hcahng :
- system efhcxcm in 4 mrrow sense ‘Yet combustion control in a: wider sense,

including the use of proper fucl and regular maintenance of the entire heating syslun
and control equipment used, is still important.

. Further, improvement’ of combustion equipment and techniques as well as “[uel

reform would significanty reduce NOx. The geeat majority of NOx comes from the

~combustion of fossil fuels (called “fuel NOx™), and mostis in the form of NOat the -

~time of occurrence.” Another part of NOx resulis from the reaction of nitrogen in the
- air al a high temperature, and i is therefore called “thermal NOX”. The volume of

*NOx can be _reduécd to half-or so by the combusiion modification (CM) method as

shown in Table 9.2.2.




Table 9.2.2  NOx Concenteation in Combustion Gas

(Unit : ppm)

Gas Oil Coal
. ~ N=0% N=0.1-0.5% | N=1-3%
Without CM 200 - 300 300 - 500 500 - 1000
With CM 50 - 100 80 - 200 200 - 400

Source:  Industeial Pollution Control - Generat Review and Practice in Japan

In order to promote combustion control,: gavernment suppoit for installing control
equipment in new or existing combustion facilitics is cffective. Also, guidance and -
training on combuistion managcmein should be provided 1o, personnel running -
combustion facilities in faclories. |

(5) Fuel Reform -

According to the resull of simutation of air quality with countermeasures in 2010, the
* concentration of SO, do not meet the Draft Nauoml Ambient Air Quallly Standard

around the industrial areas.

The (:onccntratwn of SO, in the exhaust gas- is in dm,ct propomon to the sulfur

content in the fuel. Therefore a direct effect of slrcngthcnmg of regulations on -

' ‘enussmn gas and introduction of total cmlSSlOll control can be expecied by

(6)

| promotmg the converswn of fuel use from petroleum fuel to natural gas. Also, for
the air pollution control in Jabolabck, uuhzauon of ‘coal should not be allowed

because of ils high sulfur contcnl

. Another’ meth’ocl‘ of 'rcducing’ SOx is | LY deéi"easd sulfur ‘c:oﬁten_t “in fuel’ bj.r

strengthening regulatory standards. In the case of heavy oil, hydrodesulfurization
process has been developed. Since sulfur in heavy oil is combined chemically with
carbon, this is allowed o react with hydrogen gas al a temperature of about 400°C

and a pressure of 150 atmosphcrc,s usmg catalyst, and is then rcleased in the form of
hydrogcn sulfide. ‘

Stack Gas Control

Installation of stack gas desulfurization, stack gas denigration and dust separation
systems in combustion facilities is effeclive for slack gas controf in high
conoentration ateas predicted by simulation. The methods to remove air pollutants
niay be divided into the dry and wet processes. In the wet process, waler or suilable
aqueous solutions are used lo trap pariiculales or to absorb hazardous gases. In the



dry process, exhaust gases are treated in the dry state wilhout using water, Removal
of SO, can be usually carried out more cffectively by using a wet process. On the
other hand, as NOx cannot be removed sufficiently by wel processes, adry process
is principally employed.

9.2.3 Measures for Mobile Emission Source Control

According to the sesult of ambient air pollution measurement in this Study, the Thanirin
~ and KPPL stations along the main roads show high concentrations of $O,, NO, and
CO, and also a high concentration of SPM next to the Pulo Gadung station. This mcans
~ that they are under the influence of the automobiles running through the main roads.
: Ez’\]s'a, according to the result of simulation of air quality without countermeasures in
2010, SO, and NO, concentrations along major roads are high due to the increased
traffic volume estimated as more than twice thatin 1995, So, it is needed to implement
the measures [or mobile emission source conieol, -

As for trafﬁc flow conltrol and traffic volume control, improvement of the road network
. and introduction of a new transportation sysiem (subway}' have been planned and |

exccuted, and those measures have been considered in the simulation of air quality
. without conntermeasures in 2010. So, they are not included here (see Appendix 6.5).

R ]nlrdduélimfl'of' New Regulations on Vchicle Emission Gas

“Emission’ standards for vehicles ‘emission - gas are regulated by Decree KEP- -
- 35/MENLH/10/1993 that stimulates the permissible Limits of CO, HC and Black

Smokc as pollutcd mallers emiticd from vehicles. The slandards are applied for both .
_ ?_new and presenlly used cars. lnspcclzon of emission gas from new cars is conducted o

" in the Motor Vehicle and Testing Center of the Department of Communication. As
part of a series of cerlificate inspections for new cars, the lests are conducted at
idling condition.

New: regulations are ticeded with stricier standards which would require the

installation of emission gsis control equipment such as catalylic converters introduced

int ¥apan and Europs. BAPEDAL considers to apply UN-ECI: standards as shown in

* Table 9.2.3 (Latest autoniobi_le‘cmiSsion standards in Jzi'pan are shown in Appendix

6.2) under the Blue Sky Program. The standards would be esiablishéd for cach car

: type, and their measurement is caried out using the chassis dynamometer under
actual vehicle driving patterns.



Table 9.2.3  Latest Emission Levels in ECE Regulation No.83 Revision 1

Fuel  jCategory of Reference mass CO HC+NOx PM
N vehicle Rmkg) Li(g/km) L.2(g/km) L.3(g/km) ,
Gasoline | M (*1) All :3.16 1.13 -
- (2.72) (0.97)
N1 (*2) Rm=1,250 316 .13
_ (2.72) (0.97)
1,250<Rm=1,700 | 6.0 L6
B ERY) {1.4) -]
1,700<Rm 80 | - 20
_ (6.9) {1.7) -
| Diesel |M*1) All 316 113 | 018
' . : (2.72) {097) | (0.19)
N1 *2) Rm=1250 316 1.13 0.8
(2.72) 0.97) (0.14)
1,250<Rm=1,700 6.0 L6 0.22
B | Gan (1.4) (0.19).
1,700<Rm 8.0 - 2.0 o 0.29
1 (6.9) q -(l.?) - (0.25)
Notes : *I)Excepl ‘ o

- vehicles d,s1gned to carmy more than six occupams mcludmg Lhu dnver
- vehictes whose maximum mass exceeds 2,500 kg. .

+2) And those category M vehicles which are specified in note *1).

#3) Values are maximum permissible limits with average value in brackets.

" (2) Swrengthening of Vehicles® lhspétlion and Maintcnance Program

Half- ')kca.rly‘ inspoection and mainicnance are compulsorj? for all commercial vehicles,
but thcy are not sausfaclory due to 1hc lack of inspection fauhucs such as vehncle gas

 meter for CO and HC, and d;esel smoke meler for black smokc

Accordmg to the result of emission gas tesls on present used cars in this Sludjf, CO
and HC exceed the stanidards in 50.0% and 34.5% cases respectively out of 142

_ gasohne vehicles, and Black Smoke exceed the standards in 23.0% out of 135 dicsel -

Vchldcs Especially, Small/Medium Buses show high excess rate.s of 64. 0% for HC. -
and 34.8% for Black Smoke, one of n,asons for pcop!e o complam about air
pollution. So, meastuires such as reinforced mspccuon for emission gas co*lcemrauon

. penalization of vehicles in poor repair condition and increase of mspecuon units are

needed.

A vehicle inspection campaign by DKI Jakarta was started in 1996 for the PUrPoSe of
checking their conformity to the standards. In this campaign, vehicles exceeding the
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emission quality standards arc punished by putting a red sticker besides an obligation
to repair the emission within three days, which is related with the registration
rencwal. Meanwhile, vehicles not exceeding emission quality standards are given a
grecn sticker and receive a reward.

Although safely check for automobiles in DK Jakarta is conducted for commercial
vehicles in three public inspection units, another three new private inspection units
" are planned due (o the shortage of inspection unils, and onc of them has already been
~ established. DKI Jakarta plans to conduct an inspection including cmission gas test

for the private cars once a year starting from 1998.
(3) Promotion of Unleaded Gasoline Usage

Extension of the use of unleaded gasoline is needed not only for the benefit of health,
but also duc to the introduction of new reguelations including the 'ins_lzd!ation of

~ catalylic converters which is daméged by using lcaded gasoline. PERTAMINA
started 1o sell Super TT (unleaded gasoline) in August 1995. The sold quantity of the
Super 1T was only 1,890 k1 per year due to its higher price (Rp.: 1,000/, revised to
Rp.975 in Dec. 1996) than that of Premium (Rp,700/) and Premix (Rp.8708,
revised o Rp. 925A in Dec. 1996). Besides, only 6 refucling sl_alions scll the Super
TT. In the: pcridd of transition from leaded gasoline to unleaded gasoline in I'apan'
the transition was conducted smoothly by a policy, that is regular gasolmc (as
Premium in Indoncsra) was convcrlcd into unlcaded at first, and. h:gh octane
gasoline (as Prcmlx m Indoncsm} was kept leaded for a whllc with high price. ln .
-order to promolc the uuhzauon of leaded gasolme pnce conlrol -as - economic - '

1 inccnuvc such as higher taxation on }cadcd gasolmc and increase ol numbcr of
filling stations should be f urlher coisidered, ;

PERTAMINA plans lo increase unleaded gasoline produchon to 5,000 ki for
supporting the Blue Sky program.” PERTAMINA also plans to reduce the lead
content of premium grade (Premix) gasoline to 0.15 @/ from the current 0.45 g/,
The G;Nc_mmcni_ has set 1999 as the deadline for the phasing out of leaded gasoline. _

_ Since virtaally all gas'olinc‘fu.eled vehicles'in Jabotabek can operate satisfactorily on © 0 - | g
unleaded gasolme there is no need {0 ‘maintain supplics of leaded gasoline and,
therefore, no need to install additional tanks or pumps in filling stations for unleaded
gasolmc. A straightforward conversion 10 a ‘unleaded’ gasoline supply would be

- feasible. The introduction of unleaded gasoline is an essential prerequisite for the

' in‘trd_duciion of appropriate conlrols of motor vehicle exhaust emission.
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(4) Acceleration of Vehicle Turnover Rale

()

If new regulations on vehicle emission 'gas' are introduced, their effect is limited due
to the continued use of old and polluting vehicles. It is necessary (o establish
measures to accelerate the turnover rate of current vehicle fleet, such as new taxation
system which gives old car higher tax ratc than that of ncw car as an incentive not 10
keep old car.

Promotion of Low-pollution Vehicles

In order to reduce polluted matters emilied from the vehicles, low emission gas
vehicles, low-pollution vehicles should be promoted morc extensively. ‘It is
necessary to introduce and promote CNG, LPG and electric vehicles in public .
ransporiation system, and government support'is required for introduction of low-

“pollution vehicles.

Vehicles utilizing the compresscd natural gas (CNG) and liquefied pctrolcum gas |

" (LPG) are low- polluters and their use can rcduce PM, Black Smoke, NOx and SOx -

compared with diescl ‘vehicles. Promoting CNG vehrcles is being planned as a

' scheme in the Blue Sky Progrmn under the commission consisting of thc Ministry of
Mine & Fnergy, the Ministry -of Communication, the Minisuy: of - Finance, .
'PERTAMINA and GAIKINDO. ‘1,960 CNG 'vehicles were iniroduced as bus and -

. Haxi until 1993. Most of lhc exlsung CNG vehicles have converters to use both :

- convencd to LPG-fueled vehicles. To support the LPG bus and taxi flcct LPG fucl o
" facilities need to be installed 10 add to the existing’ i gas stations in Jakarla

(6)

gasolmc and CNG. The Heavy tank requ:red for the CNG vehicle should: be o

lmplovcd CNG fuel facmtms need to be mslalled in addmon lo the cxns(mg 15 gas |
btﬂ!lOllS (2 of them under constructlon) in Jabmabck -

-L:qucﬂod pcu"olcum gas is cxlenswuly used in taxl ﬂeets OVerseas (314 600 LPG

vehicles in Japan, 1993). LPG requires more different processing than CNG and its
overall energy efﬁcxency is therefore slightly reduced. However, the simpler vehicte
technology, lighter storage cylinders and more rapxd filling make it a more

convenient fuel for general transport use. LPG-fucked engmes are-now readily |
available at a marginal exira’ cost ‘and the extstmg pctrol vehicles: can be ¢asily.

Utilimﬁon of tow-sulfur fuel

Accotding to the result of simulation of air quality without countermeasure in 2010,
high SO, concentration is predicted along major roads. Also, average sulfur content
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of diesel fuel (Solar) for motor vehicles is:high at about 0,4% according to the result
of fuel analysis in this Study. Strengthening of regulatory standards on sulfur
cotitent in diesel fuel is effective for the reduction of SO, emission load in the sanie
way as the control of diesel fuel vehicle. Also low sulfur diesel fuel (fess than 0.2%
sulfur content) is a prerequisite for catalytic converter techaology for diesel vehicles.

.9.3 Air Quality with Countermeasures in 2010

9.3,

)

1  Air Quality with Existing and Planned Countermeasures by
BAPEDAL (Case 1)

Estimate of Emissions from Faclories

BAPEDAL enforced air pollutant emission regulation against statonary sources in
1995 (Section 5.4). It has two target years of 1995 and 2000. To cvaluate the
emission regulation, the amount of emission reduction from factories in 2000 and

2010 was estimated. To cshmatc the effccl of the regulation the followmg three ;

' assumpllons were made '

(l) No new facqhty w:ll be mtroduced bcforc 2000
(2) Old (existing} facmues will continue to work in 2010

- (3) Emissions from unsurvcyed sources (facioncs) will not changc rcgardlcss of the

rcgulauon

Wlth the above assumpnons, relauons between produchon and enussmn rugulallon :

L in 200{] and 2010 are summamcd in 'lable 9 3 1.

Table 9.3.1 Production and Emission Regulation in 2000 and 2010

Facility | Production Regulation
ype 1985 2000 2010 type
Old 100} 160 1.60 11995

~New 2 2.72 2000

. Facilities subjcct to emission rcducuon by the emission regulation include boiler,

electric rumacc, meltmg fumace (ghass) and absorption facitity (sulfuric acid) as
shown in Tablc 9.3.2. Procedute for calculating emission reduction of each famhly
is given in Appendix 6.1. 1.



Table 9.3.2 Facilitics Subject to Emission Reduction by Emission

Regulation
Industry Boiler Electric Melting Absorption
furnace furnace facility
utitity general iron scrap glass sulfuric acid
Drinks | SOx
Textile SOx -
Pulp and paper SOx
Chemical SOx SOx
- |Cosmetics SOx

Glass and ceramics - SOx
Iron and Steel PM )
Assembling SOx T
Electric supply SOx T

The effects of emission regulation in 2000 and 2010 are shown in Tables 9.3.3 and
£ 9.3.4 respectively. In 2000, 30% of the total SOx emission and 11% of the total PM
emission will be reduced by the emission rcglslaﬁon In 2010, 36% of the total SOx

. emission and 11%% of PM emission will be rcduced However, there is no reduction in

" NOx both in 2000 and 2010, The annual total emissioir with the emission regulation is

C48,000 tons of SOx, 59,000 tans of NOx, 20 000 tons of PM in 2000, and 117 000

ons of SOx 159, 000 tons of NOx 49, 000 lons of PM in 2010. Yca:ly changes of; f
¢missions of SOx, N()x and PM an, shown i m Figures 9.3.1 109.3. 3 o

Bas:c source dm on l'aclones neccssary for air dlspersmn snmulauon are shown m'

Appendlx 6.1.2,



Table 9.3.3  Emission Reduction from Factorles by Emission Regulation

{(2000)

Pollutant Industry No regulation] Regulation | Reduction | Reduction
_ (ton/ycar) (lon/ycar) (ton/ycar) rate (%)
SOx Electricity silppiy 24,153 10,834 13,319 55.1
Cenient 10,206 10,206 | 0 0.0

Other ' 33.955 27,138 6,817 20.1. :
Total 68,314 48,178 20,136 29.5
NOx | Electricity supply 32,141 | = 32,141 0 0.0
Cement ' 9,185 9,185 0 0.0
Other | 17,606 17,606 0 0.0
Total 58,932 58,932 0 0.0
PM | Electricity supply 1,215 1,215 0 0.0
| Cement _ 3,215 3,215 0 0.0
Other 17,299 15,025 2,274 13.1
Tolal . - 21,729 | 19,455 2,274 10.5

~ Table 9.3.4  Emission Reduction from Factories by Emission Regulation

(2010) | - B
Pollutant . Industry. . - |No regulation| Regulation | Reduction: | Reduction |
) - I (lon/ycar) | (ton/yecar) (tonfyear)y. | rate (%) ¢
SOx  |'Electricitysupply | 65,214 | 20,656 | = 44,558 ~ 68.3
- Ceiment’ | 21557 | c21557 ] 0 0 0 0.0
Omer .~ |.191,679 | 69,101 22,578 24.6
o _Total | 184,450 | 117,314 | © 67,136 | 364
NOx | Electricitysupply | 86781 | 86781 | o] 00
Cement 24,799 | 24,799 0 0.0
Other 41,537 47,537 0 0.0
| Total 1 159117 159,117 0 0.0
oM | Electiicity supply | - 3,281 3,281 0 0.0
Cemeat .~ | 8680 | "8680 | = 0 0.0 -
Oher _ © | 46708 | 40,291 | = 6,417 13.7- B
Towt | 58,669 | . 52252 | 6,417 10.9 |
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(2) Estimate of Emission 1 rom Automobiles
1) Mobile Emission Source Control

' (a) Estimate Procedure

BAPEDAL will apply ECE83/01 Standards according to the Blue Sky .
Prog_ram, and contents of the standards are shown in Table 9.2.3. : :

To estimate the emission factors under mobile source control, the following
conditions should be considered.

- Starting date of mobile source control
- Target lype of running vehicle

- Vehicle ratio of existing vehicle and new vehicle at 2010
‘- Characteristics of emission factors by traveling speed

* "The mobile emission sta'ndard' is assumed (o start from J'anu'ary st, 2001,

- and running vehicle lypcs targeted by the standard 1o be Passen ger Car, Taxi,
Van, and Smalt Truck ba.sed on vchlc!c weight. The vehicle ratios in 2010 _
are estimated on yt,arly Irnnd of registration numbcr as shown inT; '1blc‘).3.5. - %:

T‘}ble 9. 35 “Tread of Regsslr’uhon Nmnber of Passenger Cars

Yer | 1989 | 1990 99y | w992 | 1993 |
Number | 434,659| 485,844[ s34.210| 572,149 6i7.565[

Soufee: State Police of l:mdonc_sia ‘

By -regression 'analysis.' regisiration number increase per annum - was
estimated at 45,212 and the registration total was assuried to increase until

' 2010 without scraping. Finally, the ralio of new vehicle under source control
was estimated at 30 4% at the middle of 2010. '

The limit valucs of E‘CLSSIO] ate defined wilh F(,‘L+LUDC test’ dnvmg o
cycle, and the average spccd of the dnvmg cycles is more than 60km/h; Then, S @
the limit values arc kept at 60 to 80 knvh speed rank in our emission factor -
table, and the characteristics of emission factors arc maintained in each speed
- rank.
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(b) Estimate of Emission Factor Changes

Comparisons of the existing emission factors and the future emission factors
under regulation are compiled in Table 9.3.6. '

The emission factors of new {regulated) vehicles are around 20% to 50%
compared with existing vehicles. However, the averaged emission factors
i % of new and existing vehicles in 2010 decrease not s6 much because around

" 70% of existing vehicles remain on the roads.

'+

" Table 9.3.6 Emission Facter Changes by Regulalio.n

(Unit : g/knfvehicle) -

O 60 to 80 knw/h 15 to 25 knvh
_ Existing New 2010 Existing | - New 2010
Passenger Car 8.87 3.16 7.13 18.71 6.67 | © 15.05
Taxi 6.20 316 | 528} 1307 666 - 1112
- [van 1358 3.6 1041 ] 1998 4.65 | 1532
7 [Small Truck 1223|200 | 1064} 1798 1029 1564
S | ${6 60t080kmfh ISto25km/h
_ | _Bxisting | New 20!0 Existing | New | 2010
1 [Passonger Car | 132 | 032 | w0l | 244 059 | - 188
_.  |raxi | 0.94 | 0.29 0.74 173 | < 1053 1.37
|van - 140 027  LO6| 244 0.48 1.84
- ISmall Truck 1281 043 ] 102 222 074 1.77
INOx ' . 60to80kimvh _151025km/h_
; Existing | New | 2010 | Existing | New | 2010
¢ |Passenger Car | 339 ] 081 | 261 (224 054 172
e Taxi 272 084 | 215|200} 062 158
|van 4.40 0.86 | 332 295] ' 057 2.23
Small Truck 409 © 137 ] - 3.26 283 | 095 2.40

2)  Introduction of Low Emission Vehicles

(a) Estimate Procedure

‘“The low cmission vehicles assumcd wcrc LPG vchlcle for iaxl and CNG
vehicle for bus, and it was eslimated that all taxies and SO% of buses
(excluding Microbus) are converted 10 low emission vchxclcs in the year
2010.
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Emission factors for LPG laxi were oblained from the report “Estimation of
Vehicle Exhaust Gas Emission in Tokyo Metropolitan Area” (Ref. 247). The
reporl provided the emission factors by specd ranks and only some
modification was conducted because the speed ranks were different from that
of this Study.

Emission factors for bus were estimated in another report “To Spread CNG
Vehicle” (Ref. 240). Some assumptions were niecessary for estimating CNG
bus emission. The data in the report are shown in Table 9.3.7.

Table 9.3.7 Examples of Emission Factors of CNG Vehicles

Pollutant Vehicle Type Emission Factor Driving Cycle

co Small Truck - Q.13 gikm G10+15 Cycle
HC - Small Truck 0.06 glkm G10+15 Cycle
- NOx - Bus 2.22 g/kWh G13 Cycle

Source: To Sprca:lCNG Vehicle

CO and HC émission laclors for bus were corrncted based on d;ffercnc» ‘of
vehicle wenghts

E.F. (Bus) = F l' (Small Tru«,k) X V.. (Bus) f V. W (Small Tnlck)
where CER. Ennssmn Factor, V.W.: Vchlclc Weight

: NOx leSSlOIl for hcavy duty dlcscl vchu:lc is sald to be reduccd to 26% of
uncontrolicd vehicle by future rcgulahon on JEA (Japan Environment

: Agency) rcporl and the n,gulauon valuc is 4.5 gik\Vh “Ihcn CNG bus N()x
crission would be reduced to 13% of unconirolled bus. :

0.26 >_< 2.22 (g/kWh)I4.5 {g/kWh) =0.13

The proccdum for speed dcpbndcncy is the same as the ones for LPG vchlcle,
and the avcragc speed of GlO+l’§ dnvmg cycle is around 23 knvh. SOx

: cmrssuon facior is sct at ‘0’ ‘and PM emission factor is set at the minimum
‘valub (0.01 g/km).

(b) Estimate of Emission Factor Change

Comparisons of the existing emission factors and the future emission factors
by introduction of low cmission vehicles are compiled in Table 9.3.8.



3} Air Pollution Eniissions from Automobiles with Countermeasures

Table 9.3.8  Emission Factor Changes: with Low Emission Vehicles
_ (Unit : g/km/vehicle)
Co 60 o 80 km/h I5 1o 25 km/h
Existing | LPG/CNG| 2010 | Existing | LPG/CNG| 2010
Taxi 6.20 0.55 0.55 13.07 1.03 1.03
Bus 9.26 0.55 491 18.65 1.10 9.88 |
HC 60 to 80 knvh 151025 kih
Existing { LPG/CNG| 2010 | Existing [LPG/ICNG| 2010
Taxi 0.94 0.03 ] 003 1.73 0.10 0.10
Bus: 1.84 0.23 1.04 4.08 0.51 2.30
NOx 60 to 80 knvh 151025 km/h '
Existing | LPG/ICNG| 2010 | Existing | LPG/CNG| 2010
‘Taxi 272 0.48 0.48 2.00 0.51 0.5
Bus 10.30 1.34 5.82 11.73 1.52 6.63
SOx 60ws0kavh 15 10 25 kmvh
Existing |LPG/ICNG| 2010 | Existing | LPG/ICNG| 2010
Faxi 0.15 0.0¢ 000 021 - 0.00 0.00
. Bus 1.54 0.00 0.77 2.09 -0.00 1.05
- {PM 60 to 80 kin/h 15 (o 25 km/h
1 “Existing | LPG/ICNG| 2010 '] Existing | LPG/CNG| - 2010
Faxi - 0.22 0.01 | 001 0.22 0.01 0.01
Bus 140 0.01 0.71 1.40 0.01 0.71

* Air poliution emissions from automobiles with counlernicasurcs were estimatéd as
- shown in Table 9.3.9. Future pollutant emission loads could be reduced from 10 to

- "_ _20% by the countermeasures. Ch

- Figure 9.3.4.

anges of pollutant emissions are also shown in

~ Table 9.3.9 Cohlparison of Air Pollution Emissions

(Unit : tonfycar)

HC

- NOx

- co_ SOx . PM
Year 1995 564,2920 | 97,9706 | 98,7383 | 38,1423 | . 9,563.0 |
Year 2010 . |1,154,492.8 | 196,879.5 | 2239130 | 18991.5 | 21,964.3
With Controt | 964,535.8 | 168,103.5 | 178,135.1 | ~ 16,041.2 | _19,368.7

" |Reduction 189,957.0 | ~ 28,776.0 | 45,771.9 29503 |  2,595.6
(%) 16.5 14.6 20.4 15.5 11.8
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SO,, NO, and CO concentration maps are shown in Figures 9.3.5 1o 9.3.7, and
NOx and SPM maps are included in Appendix 6.4. '

SO, concentrations decrease with the planned counternicasures. Number of grids
‘with high SO, concentrations exceeding the standards decreases from 441 to 107,



but more than onc hundreds of grids remain excecding the standards.

The contributions from the faclorics are reduced by regulation and severe
* concentrations { two times higher than the standards ) are extinguished. However,
the reductions by the regulation are not cnough (o satisfy the standards. Because the
regulations define concentration of poliutant from the factories and never define total
amount of SO,, some factories could emit much amount of SO, even wnder the
regulations.

SO, emission is reduced by the introduction of LEVs, but no limit for SO, in the
planned regulation. More reduction of SO, from automobiles is necessary to satisfy
the standards beside heavy traffic road and low sulfur diesel oil is the preferable
option.

" NO, concentrations decrease with the planned countermeasures and number of grids

with high NO, concentrations exceeding the standards decrease from 47 to 16.
_ ‘However, the counfermeasures are not sufficient to solve the NO, problem perfecdy
~at heavy fraffic roads. The main rcasons is insufficient exchange from existing

- vehicle to new ( regutated ) vehicle. The effect of the regulation is weak in the cause
of the low exchange rate. The automobiles are main poltuters for NO,, and reduction
_ of NO, [rom the automobiles may be inevitable and sufficient. | o

" CO concentrations are below the standard even without the planned countermeasures

- and reduced by the regulation.
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Future Con 'tion with Selected Comtermeasums ('20140)'
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1 9.3.2  Air Quality with Additional Countermeasures (Case 2)

In this Section countermeasures necessary to satisfy the proposed air quality standards
for SO, and NO, [or the whole Jabotabek area are examined.

(1) Additional Measures against Factories

SO, concentrations, mainly affected by the factorics, in the following three n,glons o @g
cxwed the proposed air qmluy standard (Figure 9. 3 3). '

'(l) Cibinong arca in Bogor
(2) East area in l‘angerang
(3) Bekasi near DKI Jakarla

rl“ne Team evaluated the following additional ineasures.

| (1) Regional total SOx nduclron by fucl chan ga and mtrodun,uon of desu!furxzahon
o (2) lnsta ling high stack '

Measures to be taken in each region are summarized in Table 9.3.10.

Table 9.3.10 Té’rgét Factories and M._eas'urés"‘ b}' R'eg_icm' |

Target Area | Target factory .| - Measures taken - | - " Purpose
Cibinong area | Cement -~ - | Désulfurization of © old 50% reduction of SOx
in Bogor | exhaust gas o] new : 80% reduction of SOx
o . | Highstack =~ | dispersionin wide area
Pulp and paper | (Emission rogulat:on) SOx reduction o
- | - |'High stack | dispersion in wide arca
Fastarea . ] 6 factories “(Emission regulation) | SOx reduction
in Tangerang | | Desutlfurization of HSD with 0.1% sultur
: . | HSD (Solar) (*1) B
- .| Fuel change | from IDO to HSD
Bekasi area: | Assembling (Emission regulalion) SOx reduction
— | High stack . + 1| dispersion in wide area .

~ Note: Mea.sures i brackets are existing measures by BAPEDAL : :
' T (1) desulfurization of Solat is a COmMmMOH measure among facloriés and automobile.

Total SOx emission is: re’dutéd to 94,562 tons/year by implementing the additional
measures and about 519 reduction of SOX is achieved as shown in Table 9.3.11.,
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‘Table 9.3.11 SOx Emission Change by Implementing Control Measures

(2019)
(Unit : ton/year
Countermeasures No measure Emission rcgulalion: Additional measures
SOx emission 184,450 117,314 : 94,562
Ratio ' £.0 0.64 S 051

~{2) Additional Countermeasures against Automobiles and Ships

Even if the planned countermeasutes by BAPEDAL are implemenlcd there remain
some points with high concentrations of SO, and NO, caused by mobile sources,
which exceed the standards.

The causes of the exceeding are the following:

NO,; .

- Some exceeding concentrations along major roads due to heavy trafﬁc o

_ SOI, _ : "

- Some exceedmg concéntrations along major roads wuh heavy lrafﬂc

=2 pomls affecled by SOx emission from ShlpS at ’lanjung Priok

‘Then, the Team evaluated I_hc‘ following addiu’onal nieasures:

;N()z, . _ : '

- Acccleralmg changc 10 mw vehicles (100% chan gcd to n,gtﬂaled vehicles)

80,; : _
- Reduction of sulfur comcm in dl{:SCl from around 0. 4% w 0 1%
- Reduction of sulfur contents for ships from around 0. 6% t0 0.4%
As a result ‘of these additional countermeasures, NOx and SOx emissions from
awtomobiles will be reduced to 51% and 26% lepCCUVCI)’ compared with no
countermeasures case’ in 2010 (Table 9.3. 12). SOx emissions from ships will be
reduced with lhc ratio of sulfur contents (0.4/0. 6) and lhc sulfur conlcnt rcducuou
will be neccssary only in the pon area. : :




Table 9.3.12  Emission Change from Automobiles -
by Additional Countermeasures

(Unit : tonfycar)

Countcrmeasures No measure Planned measures | Additional measures
NOx emission 223913 178,135 113,865
Ratio | 1.0 0.80 0.51
SO emission 18,992 16,041 4,927
Ratio 1.0 0.84 0.26

(3) Simulation of Air Quality

SO, and NO, concentration maps are shown in Figures 9.3.8 and 9.3.9. As a result

of application of full countermeasurces, the standards will be satisfied in the whole

Jabotabek arca. In a sense, the full countermeasures are considered ideal. A detaited

~ feasibility study will be necessary for implementation of each countermeasure, and

- detailed specifications like reduction rate, sulfur content, etc. could be changed in the
- future, R : :
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E‘uture Condition with Full Countermeasures (2010) -
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9.3.3  Soclial Benefits Accrued from the Proposed Countermeasures

Based on the population and simulation data mentioned in the previous chapters and
sections, an cconomic evaluation was carried out based on the benefits accrued from
people’s health improvement, which would be expected from the implementation of the
slrategic meazures against air pollution-in the Study arca. For estimating the benefits in
terms of air pollution-related health, the following steps were taken :

(1) lstStep

Itis to develop or refer to the estimated changcs in the probabilily of a given health
effect associated with a change in ambient air quality (as represented by the equation
below), i.e. the slope of a dose-response function {Table 9.3.13).

dHi==bi X POPi X dA

where dHi = change in populatibn risk of health effect i
bi = slope from dose-response curve
POPi = population at risk of health effect i -

dA = change in air poliution under consideration

~ . (2) 2nd Step

It involves mt;lﬁplying:lhe above slope by the affected population. For certain

" ‘poliution-related health effccts this may include the entire exposed population, for

'_ " other effects there may be particularly sensitive groups such as chﬂdrm asthmaucs ;
| or mdmduals with prc-cxistmg chronic rcsplratory discase '

@) 3rdStep

It involves the change in air quality under consideration. It was postulated that the
relevant pollulant concentralions change from the cxnslmg levcls to the proposed
‘Indenesian standards. '

(4) 4h Step

‘g‘ " The economic vatue (Vi) of the health impacis was devc!opcd based on tcnlauvc
' assumpnons about the willingness-to-pay to reduce mortality zmd e_sumat::d costof
iltness (Table 9.3.14). So, the change in total social value (dT) of the health eficets |
due to the change in air pollution under consideration is the summation of all effects
and can be represented by : ' :

dT= ¥ VixdHi
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Table 9.3.13  Estimated Increment in Avwnual Healily Effects associated
with Unit Change in Pollutants based on Dose-Response

Functions

- Poltuiants (Units) | PM10 S0, 0, Lead NO,

Health Damagelyear (I0pg/m?) | (10ug/m®) | (pphm) | (1.0Oug/m® | (pphm)
F-Prcmature Mortalily (% change) 0.96 0.48

Promatuce Mostality/100,000 612 ‘

RHA/100,000 120 720 | ]

ERY/100,000 2354

RADfperson {adults) - 0.575

LRUchild (17 year old and below) 0.016

Asthma Synmiptomsfasthmatic 0.326 0638

Respiratory Sym p;;mslperson 1.83 0.55

Chronic Bronchitis/ 100,000 61.2

MRAD/person 0.34

Respiratory Symptoms/1,000 childsen 0.18.

Respiratory Symptoms/adults 0.10 _ : 0._10 )

Eye Irritations/person | E (0,266 - )

Hypertension /100,000 adult males 7,260

Coronary Discase/ 100,000 adult males 34.0

Prematuore \{omluyilOO 000 adull 350

malcs _ .

1Q Decrement / 100,000 children ™ 97,500

Soum, Estimating the Health Effects of Au' Pollutaan A Method wuh an Apphcauon o Ja!mna

: " (Ref. 178)
o I\oxcs_

RAD = Rcsmctcd activity days, LRI = Lower respiratory illness,

MRAD = Mmor restricted activity days, and pphm =

RHA = Rcspuaibry hospital admissions, I:RV I:mergmcy TO0m Visits,

parts per hundrod million

.




Table 9.3.14  Unit Value of Health Damage by Alr Pollution in Jakarla

tiealth Damage Unit Value (US$/year)
Avoidable Mortality (cascs) 75,000
Restricied Activity Days 3.1
Quipatient Visits 16
Hospital Admissions _ : 260
Respiratory Symptom Days (chi!dren)' _ 5.6
Asthma Attacks 3 2.5
Respiratory Symptom Days {adults) 0.4
" Hyperlension (cases) = 55
Myocardial Infarction (cases) o - 1,230
IQ Loss in Children (poinis) ' 115

Source ; Indonesia Bnvironmental and Development : Challcngc for the Future (Ref, 182)
Note : Figures in lhls table are constant values as of 1990,

S In csumatmg thc social benefits accrued from the counlcrmeaaun,s the followmg
assumpuons were set out : ' -

(D Populauon in cach mesh uscd in the snmuhuon work is equal wuhm a sane
dlstrlcl ‘

, (2):Adu'n ratios i DKI Jakarla and the other arca in 2010 ate 67% and 60%
i n,spccuvely, according to the dala in.“Jakarta in Figures 1994" (Ref.62) and
} “Indonesm Dcmograpluc &Hcallh Survcy 1994”(Rcf 179)

- (3) Crudc monahty atio in the Sludy area is 0.79% in 2010, based on Ref. 179.

Benefits of ieduction of only SO, and 'NOZ emissions were estimated because they
were 'thc simulated parameters with reliable scientific dose- rcsp'onse cocfficients as
' shown in Table 9.3.13. The csumated annual benefits in 2010 are summmmd in
Table 9.3.15 together with the standard Lomphancc rahos and lhc beaeficiary
populauon for every district in the Study arca ‘ ‘

Net annual benefits between with-measures and without-measures conditions in
2010 are USS 26,000 (Rp. 60 million) for NO, reduction and US$ 24.6 million (Rp.
57 billion) for SO, reduction, in the Case 2 where these pollutant concentrations
clear their standards within the whole Suidy arca. These social benefits as of 2010
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arc 1.5 times and 1.1 times those in the Case 1 where only some selected measures
arc implemented, for NO, and SO, respectively.

In addition to health effects related to NO, and SO, which were subject (o the current
benefit calculation, there are benefils from other ambient pollutant reductions and
from the impacts on other environmental receptors of air pollution that are less

known but important. Those include soil productivity, ground-water contamination,.

aquatic ecosystems, materials damage and amenity loss. On the other hand, anoual

benefits before 2010 were not also included duc to a lack of more detailed yearly data.

" Therefore, the benefit figures for both the Case 1 and 2 in Table 9.3.15 can be
- fegarded as a minimum level of social benefits accrued from the proposed
courntermeasures, '
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9.4 Proposed Strategy and Hs Components
9.4.1 Countermeasures withzlligh Priority

The final goal of the proposed stratcgy and countermeasures is to comply the draft
ambicnt air quality standards by 2010 within the Jabotabek region.

In order to accomplish this goal, it was clarified through the air-quality simulation
works that all the proposed countermeasures for stationary, maobile: ‘md the both
emission sources should be implemented.

Those countermeasures should be implemented organically and effeclively. So the
following characteristics of individual counletmeasures were analyzed o prioritize the
connfermeasures:

1) Existing organizations like agencics, msnmtes elc. concerncd w:th prepa:anon
and implementation of the countermeasures,

2) Existing’ legislations and programs covcrmg activities proposed under cach
- countermeasures, ‘ '

3) -Ins{i_tuli(mal syslcms'or lcgislalions neccssary to im;jlémem lhec_onlrol mcasurcs, : N ‘@

4) hsimmcd “annual cost on: avcragc for prcpanng and 1mplcmcmmg the
'counleimeasurcs and '

5 'Proposcd ycars 0 commcncc thc prxparatory and ;mplcmcnlauon smges of thc :
couma;mcasurcs : '

~In order to put priority for implementation on the proposed counlernicasures, the
two(2) aspects, i.e. “insiitutional / 'legislative necessily” and “commencemient year for
preparation” of cach countermeasures, were taken into consideration. The more
institutional / legistative-capacity building or the earlicr commencement for preparation
s rct)uiri:d “the higher: priorily the countermeasurds has. Counlermeasures already
- going on were rugardcd as with low priority, sitice they have been anyway commenced |
“ by certain orhamfamns in’ dmy Figure 9.4.1 shows pnomy position of each ' *%
- countermeasures, Iargcly dwldcd into three(3)" groups; “high priority”, “medium
- priority” and “low priorily”.

Table 9.4.1 summarizes various characteristics and priority of each control measures,
Table 9.4.2 summarizes preparation and implenentation schedule of control measures.



<——————  (Commencement Year for Preparation Stage

11997 2000 2003 2005 - On-going
4 o 1-A
I_nslilulionall
Legislative g:g :
Necessity 3.F
3-D

‘Figure 94.1 Pri'orily of Countcrmeasures

i Stratt,gtc plan of proposcd control neasures are dcsmbcd in dclzu! in next section
€ 4

Countcnneasun,s by pnomy are as follows :

_ng_Eleyﬁ_om

- 1-B.. Reduction of llydrocarbon I:mnssxons
| 1-C. Reduction of Particutate Matter in Ambient Air -
1D, Strengthening of Ambiéﬁl'A‘irMOnilc‘)ﬁng System
- 2-A. Stationary Source Inventory |
'2-B.’ Enforcement of Emisston Standards Decree
' 2-D. Emission Management System '
2-F, Fuel Convemon
“3-A. Preparation of Mobile Source lm'cntory in Jabotabek
E} ' 3-B. _lntroducuon of New Regulations for Vchlg:lq [;"";SS‘Q“ Gas.

2-C. Total Emission Reduction Plan

2-G. Direct Stack Gas Control

3.E. Acceleration of Turn-over Rate of Aged Vehicles
3.G. Suppiession of Diesel Use in Vehicles
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4 - Commencemend Year for Preparation Stage

1997 2000 204113 2005 Onegoing
21 : ] 2 C ) |
1 1 i
1 l_ i
| 1 1
I. t 1
R 1 i
§ 1 §
ok 1 . :
e e e— e —— e
P 3 . | 0
Instittitionalf SRS .
o o ! 2-K
Necessity . AR [ ! _ ! 3-F
: ! ; ‘Mediwm Priority | '
. t B - . )
.~ . ; $ i ,: : *_A_Ak.w__.,--u_:.,,_ U S
t 3. “F ) 1 ]
[ ] 3 3 ¥ )
4 i B -t ' v 3-b
t ‘i B E i
st ot . e 1 1 o
t t . B | 1 ] ] .
<t ki . ) 1 [ §
R Sl : ' Low Priofity
[ ,_’;./ ' 1 ' ]
TP Tt nyuii T T ) R R e i S —

Figure 9.4.1  Priority of Countermeasures

Swategic plan of proposed control measures are described in detail in next section
V4.2

Countermeasures by priority arc as follows :

ﬁgh;iii_l.@)'_(_}LQUl?
1-B. Reduction of Hydrocarbon Emissions
1-C. Reduction of Patticulate Matter in Ambient Air
1-1>. Strengthening of Ambient Air Monitoring Sysiem
2-A. Stationary Source lnventory
2-3. Enforcemoent of Eimssion Standards Decice
2-1>. Emission Management System
2-F. Fuel Conversion
3-A. Preparation of Mobhile Source Inventory in Jabotabek

3-B. Introduction of New Regulations for Vehicte Emission Gas

Medium-Priority Group
2-C. “Totad Emission Reduction Plan
2-G. Direct Stack Gas Control
3-E. Acceleration of Tum-aver Rate of Aped Vehicles

3-G. Suppression of Diesel Use in Vehicles
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Table 9.4.1

Results of Evaluation of Countermeasures

Institutions & Fegistalions

Commencement Year

Average Annual

Cosl from1997

Vehicles

Control Measures !Xli:::;%all;:(ij:;s | L’l(;:sllf:ll:’%nl:sld:izsor Fxisting Legistations and Programs|Reinforcement of staff in charge, Iaactment Preparation ]mplenu‘ntati.on to 2000 Priority
(niillion Rp.)

(1) Commen to Stationary & [1-A.  Monitoriag of Hydrocatbon I BAFEDAL BAPEDAL, ¢ Indusirial Acl BAPEDAL and L-BILH Air Pollution Control Law — already ' -~ Low
. Mobile Sources Councentration in Ambicnt Air] o L-BILH « AMDAI, comnoced L
| 1B Reduction of {lydrocatbon | BAPEDAL: BAPEDAL, * fndustrial Act BAPEDAL and L-BLH Air Pollution Control Law 1997 1998 2,370 1igh

Emissions ' L-BLII « AMDAL . | _ - .
1-C.  Reduction of Particulate MO, L-BLU ¢ Waste Act . E-BiH - 1997 T 1997 - 1,060 High

Matter in Ambicnt Air BAPEDAL * Revised Favironmient Act | , - - G : o
1-D. Stmngthcnihgbf!\mbienlﬁir BAPEDAL BAPEDAL, 1.-BLH, [+ Revised Favironnent Act L-BLH, BPPI and L-PU Air Pollution Control Law 1997 S 1999 150 High

Moitoriog System BLK, BMG, L-PU _ N . ] oy

(2) Statiovaty Soutces 2-A.  Preparation of BAPEDAL BAPEDAL, » Industrial Act BAPEDAL and [-BILH Air Pollution Control Law 11998 2001 70 . | High

o - Stationary Source Inveatory _ LBLU * AMDAL 2 ' ' ' (1,420)
© |2-B.  Enforcement of Fmission BAPEDAL, BAPEDAL, L-BIH, |+Iudustrial Act  «Blue Sky Program| 11311 Air Pollution Control Jaw 1997 - 2002 40 High
' Standards Decrce BPPI * Emission Gas Standard, P : ' : '
5 *» Revised Enviroament Act o ; o .
2-C. Total Emission Reduction |BAPLEDAL, I-BIH * Industrial Act, BAPEDAL and L-BLH Air Pollution Control Faw - 2001 : 2006 :No cost up to | Medivm
- Pian L-BLI( ' |» Revised Bavironnsent Act L ? L ' 2000
12D, Enmission Managément BAPEDAIL, BAPEDAL, * AMDAL ¢ [ndustrial Act - Pollution Control Manager 1997 - F2002 - High
- System o - |PERIND PERIND *» Blue Sky Program L |Systern : -
2-B. . Combustion Control System|BAPEDAL, BPPI, L-BiY, » Industcal Act’ . |BAPEDAL, BPPI and L-BiLH Fne?tg‘y Saving Act - - already — Low
o : . |BAKOREN ' |[PELAKSANA, « Eavironmental Soft Loan Program| L = : commenced ‘
R : . . ' ' Indonesia Bank S . . ' L
|28, - Fuel Conversion TAM, BAPEDAL|L-BIH, BPPI, - — L-BLH and BPP! Air Poltution Control Law . 1997 2006 — _ High
1. s PERTAMINA : | o N (136,000)
‘]2-G. : Direct Stack Gas Control: -~ |BAPEDAL . |BAPEDAL, ~ "1+ Soft Loan Program BAPEDAL Air Pollution Control Law ' | - 2003 2006 No costupto |Medium
ST © " '|PELAKSANA, . e S : : ' -2002 :
) o . Lo N : - ndonesia Bank : - o .
{3}  Mobile Sourees 3-A. Prepiration of Mobile Sousce| BAPEDAL IBAPEDAL - - U IBAPEDAL — 1998 2000 30 High
o ' lnventory in Jabolabek ' _ i o o : T _ ‘ , C (10,210) ‘ _
|3-B Introduction of New BAPIDAL 1B « Industrial Act - - {Road Transport & Motor ; 1998 2001 700 | High
" Reglations for Vebicle : « Blue Sky Program " [Vebicle Law - : (11,300) ‘
1 Emission Gas : . _ .
3-C. - Strengthening of Vebicle HUB, BAPEDAL |DLLAIK, L-BLH - |* Road Traftic Law DLLAJK and L-BLH — - already - Low
tuspection Program : « Blue Sky Program commenced
B _ e Automobile Exhaust Standand ' :
3-D.  Promotion of Unleaded BAPENAS, |BAPEDAL, * Blue Sky Program - - — already 500 | low
___ Gasoline Usage BAFEDAL, HUB |PERTAMINA . L : | commenced | (350,000) . '
3-E.” ‘Acccleration of Tum-over  {BAPENAS, DLLAMK, L-BLH « Road Traftic Law DLIAJK and L-BLI[ ~ 2008 - 2006 : No cost up to [Medium
Rate of Aged Vehicles  * {BAPEDAL - » P - ~ 2000 L
3-F.  Promotion of Low-pollution | BAPEDAL DLLAIK, L-BLH, + Blee Sky Program BAPEDAL - - - alwady. - L - : a_m;T
" Vebhicles BAPEDAL, ¢+ Soft Loan Program : ‘comnicpced
: PELAKSANA AR
. Indonesia Bank ; _ .
3-G.  Suppression of Diesel Use in| BAPEDAL PERTAMINA - - Air Pollution Control Law 1958 2006 No cost up lo | Medium

22001

Notes: 1) Prioritization is only among the countermessures proposed hiere by the JICA Study Team in addition to (he on-going ptojects. (But all these proposed counternicasures should be fmplemicnted (o reach the 2010 goals.)
‘Therefore, remainiog potential cointermeasutes are not subject to the prioritization hee.
2) Average annual cost shows wage iacludiog PR cost. () shows equipmentfacilities initial investment cost and forigo consultant fec.
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