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7.

7.1

ESTIMATE OF FUTURE AIR  QUALITY WITHOUT
COUNTERMEASURES '

Future Socio-econone Frameworks

In order to predict the air poltution level in the Jabotabek region, the Team proposed
future scenarios by seiting socio-economic frameworks as described below.

(1) Future Scenarios

Four (4) p‘aramctefs which are most tikely concerned with air pollution were sclected
to delineate fulure socio-economic conditions of Jabotabek. 'These are population,
per capita gross regional domestic product (GRDP), net commuter population, and
industrial area; Based on those, the following three scenarios towards the study -
target year of 2010 were proposcd to BAPEDAL. .

- Future low-growth scenario,
- Future high-growth scenario, and _
< Future medium-growth scenario. : B ' o

©: Considering survey reports and forecast documents concerned, itis éxpected that the

%)

future socio-cconomic conditions of the Jabotabek region would be mostly between
the low- and high-growth levels. Thus, the future -nicdium-gro'wlh scenario was
applicd 1o this Study, according to an agrecment betwoen the: Indonesian and
Japanese sides. | S o .

Fina’li"iz'cd Dcvch).p.mem'Frahlc:wbrk for the Jabotabek Region in the Future -

In selecting the future medium-growth scenario, 2 other parameters - ;iiobi'lc fucl
consumplion and pcrson-irip generation - were added to the above-mentioned 4
paramclers, as they were needed 1o predict air pollutant emission from mobile
sources, Table 7.1 shows: the finalized future scenario for the Jabotabek region,

‘together with past and present levels of parameters.



Table 7.1

Finalized Future Scenario for Jabotabek

2010

(1} Factories

In the Jabol&bék’ area, the a_veragc annual growth rate of total electricity generation -

Factor/Arca J_ 1990 | 1993 | 1995 | 2000 | 2008 |
- Population in Jabotabek (Unit : persons)
DKI Jakarta 8,235,000% - 9,062,500 | 9,892,500 11,339,000
"~ Bekasi 2,099,000 - 12,738,500 3,468,500 --- | 4,434,000
Tangerang 2,757,500 -~ 3,595,000 4,568,500 - | 6,013,500
Bogor 3,990,5001 - 4,764,500 1 5,571,500 --- | 6,970,000
Botabek '8,847,000] - |11,098,000]13,608,500[ -~ 117.417,500|
Total (Jabolabek)y 117,082,000 - -- 20,160,500{23,501,000| --- 28,756,500
- Per Capita Gross Regional Domeslic Producl (GRDP}) in Jabotabek (Umt : Rpfyear)
DKl Jakarta - 1,697,500 2,542,500 -~ T4,593,000]
. Botabek -- --- 1,337,500 1,697,500 --- [4,504,000
Average (Jabotabek) -- 1,517,500 2,052,400 --- ‘| 4,538,710
- Net In-Commuler Population from Botabek o Jakarta (Unit : persons)
froni Bekasi - 72,200 - 91,450 --- 172,859
from Tangerang | - 44,900 - 57,550 | - | 110,663
from Bogor -- 70,400 -- 85,150 - 142,040
Total (from Botabek) .- 187,500 - 234,150 - 425,562
Industrial Land in Jabotabek (Uml :ha) '
DKI Jakarta 4,519 - -- 5,689 - | 7,979
Botabek 10,662 - | 13,402 - | 19,492
‘Total (Jabotabek) 15,181 - 1 19,091 - 27,41
* Fuel Consumption by Road Transporl in DK Jakarta (Unit : mil kI)-
— Gasoline LT - 3.7 -
TTTADD |03 . 11 —-
* 'Total (Jakarta) - 1.4 s s L 4.3 ---
' 4 - Persen-lrip Gcnerahon (Umt lOOOtnps) o
- DKI Jakanta - 16,435 - - -- 22,782
Botabek _ -- 16,175 --- -- - 33,932
Total (Jabotabek) == 1 132,610 o -- --- | 56,714
< Nete: - ADO: automotive dicsel 011
7.2

Estimate of Future Air Pollstant Emissions from Stationary Sources

bepween 199091 and 199495 was 19%, that of cement production belween 1988
and 1995 was 8. 7%, and that of consumplion of HSD, 1IDO and natural gas by
. calorie cxc!udmg l.he wnsumptmn by the eleﬂnc power supply industry from 1986
" 10 1994 was 11%.
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“Fhe estimated totat emission load of each pollutant in 2010 is 4.32 times (hat in 1995
(184,000 tons for SOx, 159,000 tons for NOx, and 59,000 tons for PM) as shown
in Table 7.2.

Table 7.2 Future Air Poltutant Emisston Loads from Factories {(Jabotabek)

Year Industry GRDP (ton/year)
_ : “|{ratio to 1995) SOx NOx PM
995 | Ticctricity 1.00 15,096 20,088 760
- FCement 6,379 5,140 2,009
[ Other 21,222 11,004 10,812 |
Total 42,697 36,832 13,581
2000 | Elecuicity .60 24,153 32,141 12215
Cenient 10,206 9,185 3215
[Other | 33,955 17,606 17,299
Total 68,314 58,932 21,729
2010 | Electricity 4.32 65,215 86,781 73,281
[Cement | 27,557 24,799 - 8,680
Other 91,679 47,537 46,708
Total 184,450 159,117 58,669

" (2) Houscholds

" The futun, air pollutam cnission load from households was estlmalcd based on

© population growlh. ! Total population in Jabombuk is cxpcctui o grow from 20

* million in 1995 024 million i in 2000 and 29 mll]lOl] in 2010 Total annual cnusswn'
load from 1995 t© 2010 will mcuasc froni 4 000 tons to 6, 000 tons for SO‘(. N 000 |
tons to 7,000 tons for NOx and 600 tons 0 9(}0 tons for PM as shown in Table

1.3.

Table 7.3 Air Pollutant Emissions frem lloiiseholds (Jabotabek)

¢ (Unit : tonfyear)

61|

22

T S0x T NOX T 7T
Diswict. | 1995 | 2000 | 2010 | 1995 [ 2000 | 2010 | 1995 | 2000 | 2010 |
Jakarta 1,897 2,071 2.374] 22300 2435 Z70[ - 288 315
Bogor 997 1,t66] 1,459 1,173 1,373 V715|154 177
Tangecang 753] . 956 1,259]  88s| 1,124 t,4s0] 114|145 191
Bekasi 573 7z2é] 928 674  &sa 1,091f &) 1i0]  i41
Jabotabek Towat|  4,220]  4.920] 6,0200] 4,963 5783|7073 642 748 915
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7.3

Estimate of Future Air Pollutant Emissions from Mobile Sources

{I) Automobiles

Considering the increase rate of fuel consumption of 7.1% between 1990 and 2008,
the growth rate of person-tnp generation was sct at 5.2%. The totat trip ends in 2010

“would be 2,139 times that in 1995,

Based on future traffic and subsequent growth rates of various vehicle types, arca
distribution, and future public transport mode (like MRT), the running kilometers
and pollution load were calculated as shown in Table 7.4,

Table 7.4 Future Air Pollution Loads from Automobiles

(Unit Pollutant: Ton/Year, Running Km: 10%km/Year)

CO HC NGx SOx PM Running Km|

Year 2010 | 1,154492.8 | 196879.5 | 223913.0 | 18991.5 | 21964.3 80,286.7

Year 1995 | 56429201 97970.6 1 98738.3 | 8,423} 95630 |  38576.6

2010/1995 205 2.01 - 2,21 2.33 230 2.038

() Ships and Aircraft

The trip number of ships in 1995 - 2010 was estimated at 1.318 times that in 1995.

' Future air pollutant emission al the pdrt was pndictcd' based o this growth rate. It~ -
was estimated that the total SOx and NOx cinission loads from Shl])S in 2010 would :

o be | 065 tonslycar and 2,583 lonsfyear, rbspcclwely

’l‘hc trip number of am.raft in 2010/1995 was estimated at 4 192 times that in 1995 '
‘ for Sockarno-Haua airport and 3.142 times for Halim ajrporL Fulure air pollutant

cmission load at the airport was: prcd:cled based on those growth rates. It was

 cslimated that the total cmission loads from aircraft in 2010 would be 437 tons/year

for SOx and 4,946 tons!ycar for NOx.

74 Sinipurlgtidll of Air Quality witheut Countermeasures in 2010

: :Simulation:o:f air quality in Jabotabek arca was carried oul for the case withoul
countermeasure in 2010, Concentration maps of $0O,, NO, and CO are shown in Figures
7110 7.3. '

‘The areas with high SO, concentration exceeding the standards widely spread in Jakarta
Utara, fakarta Pusal, Jakarta Barat to Kota Tangerang, Jakarta Timur to Kota Bekasi, and

" Cibinong. Total number of the grids exceeding the standards is 441 and 20 grids show
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very high SO, concentration ( tvo limes higher‘ than the standards ). All of DKI Jakaria,
Kota Tangerang, and Kota Bekasi were covered with relatively high SO, ( morc than 10
ppb ). The main cause of the high SO, concentrations is the factories like power plants,

- cemenis, and so on. The impacts from automobiles and ships are limited in certain local

spots, -

The grids wilh high NO, concentration exceeding the standafds mainly _éppear in DK
Jakarla, Kota Tangerang, and’Kota Bekasi. Total number of the grids exceeding the
standards is 47 and two grids show very high NO, concentration ( two times higher than

- - the standards ). The main cause of the high NO concentrations is. thc automobiles at
. 'heavy traf fic roads The impacts from factories are nol 50, htgh NO2

: €O concenlrauons are below thc standard even in 2010

-27 -
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Future Condition (2010)
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8.
8.1

(1) Ai

BASIC PRINCIPLES FOR PLANNING OF COUNTERMEASURES
Issues and Focal Points for Planning of Countermeasures

r Pollution Aspects

Current air quality

© According to the tesult of air quality monitoring, studics of fuel and emissions from
stationary and mobile sources, and analysis ~of air pollation mechanism,
characteristics of current air quality are sunimarized as follows.

b

2)

With regard to ambicnt air quality, the concentrations of SPM, Non-Methane
Hydracarbon and TSP exceed the Draft National or DKI Jakarta Ambient Air
Quality Standards at least in some instances in some stations, but the
concentrations of SO,, NO, and CO satisfy the standards in all instances and in

all stations. ' :

- As for stationary sources, clectric supply industry is the biggest pfagi_ticer of SOx | o

and NOx. For PM, cement, iton and stecl, ‘and textile industrics dre the main’
contsibutors. In the case of ¢mission from factorics by area, the share of PKI ‘
Jakarta is the highest for SOx and NOx. l*or PM;, Bogor s share is the hlghesl in

** the region,

3

4)

5y

As for mobilc sources, more than 50% of CO wid NOx afe emitted from the
passengcr car group, SOx and PM cnmsnons are almost equally shared by the

© passenger car group, bus and truck grcmp with similar valucs For HC emnssxon
load, passcngu car and mmorcyde gronp each occup:es around 40%.

As for all emission Ioads from sla’tionary and mobile sources, the highest share
of SOx emission is from factories and NOx emission from automobiles. For PM,
- the highest share is from factories.

Corrclation cocfficients  of ‘simulated tesults and ~acival measurcment at -
monitoring stations are 0,67 for $O,, 0.92 for NO,, and 0.94 for CO. So, the

simulation model can bé used for the present and future predictions of lhcse o

poltutants. On the other hand, correlation cocfficient of SPM sm\u}ahon is 0,15
and background value is high with 73 ppb, thereforé the model should not be
used for SPM prediction.
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Future trend (2010)

“The resulls of simulation of air quality without countermeasures in 2010 are

summarized as follows.

1}

2)

Total ¢mission load of air pollutants in 2010 compared with 1995 will be 4.3
limes for factorics, about 1.4 tmes for hovscholds, and 2.0 to 2.3 times for
automobiles.

As for the ambient air quality in 2010, SO, will exceed the standards in the
northern part of DK{ Jakarta, Tangerang, Cibinong, and Bekasi. NO, also will

exceed the standards in the central areas of DKI Jakarta and along miajor roads,

but CO will satisfy the siandards.

Technical Aspects

2)

There is a scrious shomgc of continuous monitoring stations to monitor the
ambient air qualuy in thc whole Jabotabek area. Only part of DKI Jakania is
monitored now.

Technical - know-how - on basic operation of various kindsof monitoring

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

-'cnough

- 3)

: 4)

3)

Pue to the Tack of techuiical know-how to grasp working conditions and -
-ﬂuclualmns of combusnon faculul:cs assessment of measured data’ 1s nol 50
'n,hable

lcchmcal know how on anaIys;s ol‘ Ihe cxhausl gas investigation rcsulls iS no

'Lnough

Larger-scale boiler facilities have ‘significant adverse impacts on ambient air,

- since they usually usc a great extent of MFQ comaining much sulfur.

6)
E gcncralors even though they use HSD as fuel,

D

lhgh dusl and N()x concentrations are found in the facnlmcs with diesel

' (3} instilitional aSpCCIS

BAPEDAL has institutional weak points such as lack of working staff, financial
and functional capabilitics since its establishment in 1990.

-32.
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Air pollution countermeasures are carcied out by various agencics such as the
Minisli”y of Health, Ministry of Industry and Trade, Ministry of Mining &
Encrgy, Ministry of Public Works, Ministry of Transportation and so on, but
BAPEDAL performance is lacking adjuMnent and coordination on policics with
those agencics.

Although KPPL is under the direct contro} of the Governor of DKI, it is only a
local rescarch instilute in character, lacking Compctenc‘p in planning and
coordinating DKY's environmental policies. '

Al local government agencies are - lacking slaff, analysis [facilities and
institutional strength. "

IFactories hardly have exclusive organization on environmental management and -
carry out environmental countermeasures as an additional work.

“Financial Aspecis

Budgcl allocation for cnv:ronmcmal managemem is given third pnonly in lhc
Five-year Dcvclopment Plan of the Govemmenl i.c., in fact, of lower priority.

The Rcsourccs & Environmental Dwnsmn of BAPPEDA (Regional Plannmg‘
Agency, DKI Jakarta), which is in charge of budgctary planiing for résources.
and environment for thc local govcmmcm, rx,portully gives lowcr pr:omy o
environmental managcmem ' :

hmnc;a] support from Lhc Government for the AMDAL tralmng courses is too
'small to train an cnough number of envnronmenlal expcrts '

8.2 Basic Principl'es for Planning of Cqu'ntcrmeasures

i(l) ‘Characteristics of the Control Plan

The plan integrates . countermeasures {0 nianag_ef air 1quélily for the "Jakarla

-meiropolitan arca, 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 activitics to be implemented by 2000.



{2)

)

Goat of the Control Plan

The plan aims at overall compliance with the draft ambient air-quality standards on a
national level, within the Jabolabek arca.

Concept for Planning of Countermeasures

The air-potulion control strategy was formulated in order to accomplish the above
goal, by taking the following study steps

1) Establishment of a bascline from the resulls of air-quality simulation for 2010

without countermeasures,

- 2) Revicw and analysis of the on-going “Bli;c Sky Program” to identify its present

situation and back-up neccssily, then

. 3) Evaluation of the proposcd countermeasures by means of air- quahly s:mulauon :

for 2010 wnh such COUNIErMeasures.

© Individual countumeasun,s WC‘[’L evaluated only qﬁalilatively', since actual methods

for 1mp1emcntauon of some mcasures arc subject o gmemmemal pohacs 'md!or
private-sectors’ direclions. -

' 'Action plans were formulat.ed' for countermcasurcs feasible by 2000 with' high

@

urgency, taking _dué consideration of the present progress of the Blue Sky Progtanl. o

Target Pollutants and Pollutérs :

Countermeasures under the plan are targeted for stationary and n_iobile: emission
‘source controls as well as other control measures, and they aim at emission reduction

of sulfur dioxide (SO,), nitrogen dioxide (NQ,), and carbon monoxide (CO).

Only emission load was calculaied for suspended patticulate matter (SPM) because
its sinulation model could not be designed duc 0 a severe influence from
background concentration. Future quality of hydro-carbon (HHC) was also not -

~ simulated due to unknown specific soutces. But countermeasures related to HC were

classificd as other control measures since HC quality is largely excecding the draft
standards al present.

-34 -
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9. Source Control Strategy
9.1 Measures for Emission Source Control

The Team proposed the measures for stationary and mobile emission source contro] based
on the air quality monitoring, emission measurement, simulation of air quality without
countermeasures in 2010, and the Blue Sky Program.

Simulation of air- qua‘uly was cartied out by two steps, with cxislmg and planncd
couiermeasures by BAPEDAL (Casc 1) as the first step, and togcther wilh additional
counlermeasures (Case 2} as the second slep. |

Based on the result of simulation, a source control strategy was proposed, showing
competent authoritics, control items, time of impleruentation, and cost. Countermeasures
with high priority for action plans were selected by the viewpoint of grasping of the most
important and basic data in order to manage the air qualily effectively.

() Measures for Common to Stationary and Mobile Sources

- 1) Monitoring of Hydrocarbon Concentration in Ambicit Air

“The air quahly monitoring conducted in this Study shows that quahly levels at all
of the monitoring stations do not ‘comply with the Draft National Ambicnt Air’
Qm]uy Standard on hydrocarbon Duc (o the lack of data on emission loads it is

; ncassary {0 carry owt a survey on chissions of hydrocarbon from slauonary and

" mobile sources in addmon 10 com:nuous momtonng ' o

12} Reduction of Hydrocarbon Emissions

‘Since HC cmission load from stationary sources is not specificd, survey for

inventory, Countermeasures against major sources, conlparisdll of allernative
- measures and recommendation of potential LOH[IO] stralcgy should bccamed out
for nduchon of HC emission,

3) Reduction of Panicmatc Malter in Ambient Air

TSP and SPM in " Jakatta exceed the DKI Jakarté‘s environmental standard.
Sources of particulate matier are likely to be diesel smOk¢ for SPM and diéscl"
smoke as well as soil dust for TSP. So it is necessary (o survey on Spéc'iﬁc
sources to reduce particulate matter.



(2

1

Strengthening of Ambient Air Monitori ng System

Hligh SO, concentrations are predicted in Tangerang, Cibinong and Bekasi, in
addition to the northern part of DKI Jakarta in future. New monitoring stations
should be established in those arcas for the implementation of proper measures
and confirmation of their effect.

Mecasures for Stationary Emission Source Control

According to the result of simulation of air quality without countermeasures in 2010,
S0, concentrations 'are_very high in the northern part of DKI Jakarla, “Tangerang,
Cibinong and Bekasi. NO, concentrations also are high in the central area of DKI
Jakarta. So, it is necessary to implement the mcasuies for stalionary emission source

control.

1

Stationary Source inventory

“Under the Blue Sky Program, BAPEDAL is considering strengthening the |
‘emission standards of stationary sources by introducing 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 stationary sources in

'Jabotabck uulmng the mvenlory guideline prov:dcd by thc Ti eam.

bnforc».mem or Emlssmn Standard Dec:w B

The Dccrce of State Mimstcr (KEP l3IMLNLHf3! 1995) on Em;ssmn Standards

. for stationary emission sources regulates crissions from 4 prime mdustnes (iron

- & steel, pulp & paper ceraent, and coal ﬁred steam powcr ‘plants) and all other

- industries. The standards  are effoctive 'in 2 target years of 1995 and 2000 .

According to the result of emission gas measurement of the 36 facﬂmcs in'31

lactorics, the 1995 standard emission level of stationary emission sources were

~exceeded i in several I acilitics. It is therefore necessary to :mposc pcnally and line

-On cmrcprcncurs who violate regulauons on emission gas.

“Inorder to' slreriglhcn the rcgu!alions on emission gas from factorics, an
“inspection sysiem should be established by local governments. Inspection and
“monitoring of the emission gas from factories under the law and decrees are a

- duty of the local goverament.

-36 -




3)

4)

5)

Total Emission Reduction Plan

Emission control is applicable to arcas where factorics and businesses are
concentrated, and thus it is difficult to maintain the levels required by the Draft .
National Ambient Air Quality Standard by applying only the emission standard
applicable to unil facilities. Such arcas arc designated by the Government as
areas to which the standard for total emission control should be applied. The
local governor of such a dcsignaléd arca should apply the total emi_ss‘ioh control
standard to the designated factorics whose scales are larger than a certain
standard, and the fuel nse control slandard to factorics 01her than chIgnalcd |
factories.

Emission Management System

In order to meet the emission standards for slationary sources in each industry,
managers with the technical knowledge on the air pollution control measures,
should be more effective in carrymg out daily mspccuon and momtormg As for
the selection of managers, employment of certilicate holders under the AMDAL

system should be considered.

Combustion Control System

' Appmprlatc dc&gn of the hcaUng syslcm is now an unporl'mt factor. Its aim is
~ only [ make operation of the heating system cf ﬁucm in a narrow sense.. Yet
~ combustion Comrol in‘a wider sense, including the use of proper fuel and regular

»

mmnlcnamx of the cnurc hcaUng system and control cquapmcnt uscd is still

: lFl'ipOl tani.

Fuel Conversion

‘The concentration of SO, in the exhaust gas is in direct proportion to the sulfur
conlent in the fuel. ‘Therefore a direct effect of strengthening of regulations on -
emission gas and introduction of tofal emission control can be expected by
promoting the conversion of fuel use from pctrdlcum fuel to natufai ga.s Also,
for the air poihmon control in Jabotabek, uuh;ahon of coal should not be
allowed because of its high sulfur content. .

.47 -
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Distiict Stack Gas Control

Installation of stack gas desuifurization, stack gas denigration and dust
separation system in combustion facilities is effective for slack gas control in
high stack gas concenlration areas determined by air quality simulation.

Measures for Mobile Emission Source Control

The results of simulation of air qualily without countermeasures in 2010 show that
SO, and NO, concentrations along major roads are high due to the increased traffic

‘yolume which is estimated to be miore than twice that in 1995, So, implementation of
- the measures for mobile emission source control is required.

As for traffic flow control and traffic volume control, improvement of the road
network and introduction of a new transportation sysiem (swbway) have been
planned and exceuted, and those measures have been considered in the simulation of

air quality wilhou_l countermeasures in 2010. Therefore, they are not included here.

Dy

‘Preparation of Mobile Source Inventory in Jabotabek

Emission gas from vehicles largely contributes air pollution in Jabotabek.

- BAPEDAL needs to conduct fact-finding on cn_1i$si0n gas level from mobile

2)

‘sources in Jabotabek by using the guidelines for preparation of mobile source
inventory prepared: by. the Team in order to control emission gas from mobile E
sources. | . - | | : '

Introdtiction of New Regulations on Vehicle Emission Gas

Besides idling emission gas conlrol, new regulations are needed with stricter
standards requiring, for instance, the installation of emission gas control

ccquipment such as catalytic converters introduced in Japan and Europe.

'BAPEDAL considers to apply UN-ECE standards under the Blue Sky Program.

“The standards would be cstablished for each car type, and their measurement is .
- carried out ilsing the chassis d_ynamometér under actual vehicle driving patterns.

“Strengthening of Vehicle's Inspection and Maintenarice Pragiam

"Halr-yearly. inspection and maintenance are compulsory for all commercial

véhiclcs_. but they are not satisfactory due to the kack of inspection facilities such

-~ as vehicle gas meter for CO and HC, and dicsel smoke meter for black smoke.

h
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The results of emission gas tesls on present used cars conducted under this
Study show that the idling cmission standards are not well observed. Measures
such as reinforced inspection of emission gas concentration, penalization of
vchicles in poor repair condition, and incrcase of inspection centers are needed.

Promotion of Unlcaded Gasoline Usage

Exlension of the use of unlcaded gasoline is nceded not only for the benelit of
health, but also duc to the introduction of new regulations including - the
installation of catalytic converters. The amount of Super TT (unlcaded gasoline)
sold is very small due to its higher price and because there are only 6 refueling
stations in DKI Jakarta. In order to promole the ulitization of unlcaded gasoline,.
heavier taxation on leaded gasolinc and increase of unlcaded gasoline filling

stations should be further considered. In the period of transition from leaded |
gasoline to unleaded gasoline in Japan, the transition was conducted smoothly by
a palicy, that is Premium was conducted into ﬁnleéd_cd at first, and Premix was
kept leaded for a white with high pricc. '

Accclcralion of Tumovcr Rate of Agcd Vchlclcs

'll new rcgu]auons on vchlclc emission gas are mlroduccd their effect is hmllcd :
duc to the continucd use of old and polluting vehicles. It is necessary to establish

Measuics to accelerale the turnover rate of current vehicle flect, such as new

laxation system which givcé old car higher tax rate than that of new cars as an

“incenlive not to keep old car. .

6)

7

Prosiiotion of Low-pollution Vehicles

I is necessary to introduce and promote the use of CNG, LPG and clectric

vehicles in the public transportation system. Government support is needed for

the introduction of these low-pollution vehicles.

Suppression of Dicsel Use in Vehicles '

Current motor vehicle fuels are favor 1o dicsel by almost half of gasoline. It (his
ditference conlinue in the coming years, it will promote usage of diesel vehicles
greatly which ¢mit more Nox and SPM than gasdlinc vehicles. Strchglhcn'ing'ol'”
regulatory standards on sulfur content in dicsel tucd would be elfective for the
reduction of SO, emission load in the same way as the control of dicscl fucl



vehicle. Also low sulfur dicsel fucl is a prerequisite for catalytic converter
technology for dicsel vehicles.

2.2 Air Quality with Counlermeasures in 2010
(1) Air Q'uaiily with Existing and Planncd Countermeasurcs by BAPEDAL (Case 1)
1} Estimate of Envissioris from Factorics

BAPEDAL enforced air polhutant emission regulation against stationary sources
in 1995, 1t has two target years of 1995 and 2000. To cvaluate the emission
regulation, the amount of cmission reduction from factories in 2010 was
cstimated. To estimate the effect of the rcgulatlon the following 1ihree
assumpu(ms were made.

-~ No new facility will be introduced before 2000.

- Old (existing) facilities will continue to work in 2010, | |

- Emissions from unsuwcycd S0Urces (factoncs) will nol change regardless of
the ngulauon

&

Air po]!uuon emissions' from facloncs with counicrmeasurcs were csumalcd as
' shown in Tablc 9.1. '

2

.~ BAPEDAL will apply" !$CE83/01 Standards according to the Blue Sky Program.
© The mobile emission standard is assumed to start from January 1st, 2001, and

Table 9.1 Emlssmn Rcduclion from l«acloncs (2010), .

Pollutant

No ngu{a!mn

_Regu!almn

Rcducllon_ Reduction

_(tonfycar) | (tonfycar) | (ton/year) rate (%)

SOx 184,450 | 117314 | 67,136 36.4
NOx 159,117 159,117 0 0.0

Estimate of Emissions Irom Automobites

+ 1unning vehicle types targeted by the standard fo be passenger car, taxi; van, and

- small fruck based on vehicle weight.
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BAPEDAL has plan of ‘Inlroduction of Low Emission Vehicles’. The” low
emission vehicles assumed were LPG vehicle for taxi and CNG vehicle for bus, -

- and it was cstimated that all taxies and 509% of buses (cxcluding-nﬁtr_obus) are

3)

converted to low cmission vehicles in the year 2010.

Air pollution emissions from aulomob;lcs with countermeasures were estimated

as shown in Table 9.2.
Tablej9.2 Emission Reduction from AiliOlllobiiCs (2010)

- _(Unil : ton/year)

: ; €O | i NOox | isox_ |
Year 1995 | 564,292.0 | 98,738.3 | 81423
Year 2010 - [1,154,492.8 | 223913.0 |  18,991.5
. |With Control | 964,535.8 | 178.135.1 | 16,041.2
- [Reduction 189,957.0 | 4577719 |  2.950.3
(%) 16.5 204 | 155

.Sfmu‘lalion of Air Quality (Case 1) |

80, NO, and CO concentration maps arc showd in Figures 9.1 10 9.2,

SO, concentrations decrease with the planned countermeasures. Number of grids
_ - with hlgh SO, concenlrations excecdmg the slandards decreases from 441 to 107,
- but more than one hundreds of grids remain cxcccdmg (he standards.

T hc conlrlbunons from thc faclones are ‘r'cduccd by rcgulalion and scvere

_ _conéentrations ( lwo times higher than the slamhrds) are extinguished. Howc\rcr
E thc reducuons by lhc regulation ar¢ nol cnough to salisly the standards.

80, emiSsion is reduced by the introduction of LEVs, bul no !imil for SO, in the

planned regulation. More reduction of SO, -from automobiles is necessary o
satisfy the standards beside heavy traffic road and low sLtlfur.dié_scl oil is the

_ prcferablé_option.‘

i NO concenlrations decréase with the' planncd wuntcrmcasures and numbcr of .

- grids with high NO, concentrations cxceeding the shndards decrease fmm 47 o
'~ 16. However, the countermeasures are not sufficicnt 10 solve the NO, problcm

pcrlccl!y at hcavy trallic roads.

CO oonccnlmuons arc below the standard even wnlhoul the  planned

countermeasures and reduced by the regulation.
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Future Condition with Selected Countermeasures (2010)
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: {2) Air Qlialily with Additional Countermeasures (Case 2)

In his section countermeasures necessary o satisly the proposed air - quality
standards for SG, and NO, for the whole Jabotabek area are examined.

1) Additional Measures against Factories

| S0, concentrations, mainly affected by the factories, in Cibinong area in Bogor,
* East area in Tangerang, and Bekasi near DKI Jakarta cxceed the proposed air

~ quality standard, T herefon,, the followin g additional measulcs were evaluated,

1?:(1). Regiona1 total S()x reduction by fuel change- an_d introduction of :

desulfurization
{2) - Installing hlgh stack

- Total SOx emission is reduced to 94,562 tons/ycar by 1mplcmenung the
- additional measures and aboul 51% reduction of SOx is achleved as shown m'

-~ Table 9.3.
o . -Tab‘lei 2.3.  SOx I‘misswn Changc from Fadmics by Addmonal
' Countermeasures
_ __(Unit ; ton/year)
COunteé rmeastes Nomeasure. - | Emission regulation _ Additional measures |
SOx emission 184,450 u73e 94,562
Ratio | 1.0 0.64 051

© 2) Additional Countermeasures against Automobiles and Shipé '

Even if the planned countc’rmeaéum by BAPEDAL arc implemented, there
remain some points with high concentrations of SO, and NO causcd by mobile

sources which exceed the standards

Then, the following additional measurcs were evaluated:

NO,; Amaleratmg change lG new vehicles (100 % changcd to regulated -
= vehicles) '
30, - Reduction of sulfur content in diesel from around () 4% 100.1 %

- Reduction of sulfur contents for ships from around 0.6 % 10 0.4 %
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As a result of these additional countermeasures, NOx and SOx enissions from
mobile sources will be reduced to 51 % and 26 % respectively compared without ;.
countermeasures case in 2010 as shown in Table 9.4, '

Table 9.4 EmISS!OII Change from Maobile Somces by Additional
Countermeasures
~(Unit : tonfyear)

Counlermeasﬁres  Nomeasure ¢ | Planned measums Additional measures
NOx emission 73 L 178 135 113,865
Ratio e e | o080 | 051
SOxemission - 18992 ie04 | 4927
Ratio | - 0 | 084 026

3) Simu]alion’of Air Quality

80, and NO, conoentrahon maps are shown in Figures 9. 3 and 9. 4 ‘As a result:

Cof apphcatlon of full countermeasures, the standards will be sahsﬁed in the
whole Jabotabek area. In a sense, the full cmmtermeasures are cons:dcrud ideal. .

A detailed feasnbnhty study will be- necesswry for nnplcmentauon of each
coumermcasure and detailed smcnﬁcalmns like reduction rate, sulfur content, etc.
could be changed in the future ' ‘

=

9.3 Evaluauon of Apphed Countermeasures '
(i) bvaluauon from !nsutuuonal and Lecnslauve Poiats of View
i Coun!enne_asurcs common for Statlonary and Mobxle Emission Source Conteols |

" Ttis necessary to ceinforce BAPEDAL, L-BLH, BLK, etc., and to enact *Air
~ Pollution Control Law’. '

2) Conmem]eas_ugre's' for _Slalionaw Emission Source Control

o o It is necessary to I't,il}fOII'CG. BAPEDAL, -L-BLH and BPPI, and to enact. ‘Air
| §' . . Pollution Control Law’, ‘Aciof Pollution Conlrol Manager System and ‘Bncr gy'
o | Saving Act’. ' ’

3) Countermeasures for Mobile Emission Source Control

Itis nccessa:y to reinforce BAPEDAL, DLLAJK and L-BLH, and to enaét ‘Air
Polluiion Control Law’ and ‘Road Transport & Motor Vehicle Law’,
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Evaluation from Financial Point of View

Potential financial sources to carry out the proposed couniermeasures are 1) the
Government of Indonesia itself, 2) the private sector, 3) multilateral or bilateral gramt
funds, and 4) international loans. '

Implem'entali'on of the  countermeasures included ‘in : the proposed - strategy ' is

fmancnally feasible, when national ‘and international trend of increasing stress on

' _ﬁnancnal support to pollution control is taken into due consmelauon

(3)

@

)

Evaluation from Social IPjoin'l of View‘

- Indonesia is one of the most rapidly developing-nations in Asia. In partqular _
' development wilhin the Jabota‘t'ek region including Jakaria is remarkablc But this -

developmem phenomenon concurrenlly has brought and will -bring ‘about air

‘ polluuon in the Jabolabek area. The Indonesian Government has put a high przor:iy
* environmental conservation’ 1nclud1ng air qua‘llty upon  the 1992 UN .

Enwror-mcn'al Dcvelopmem Conference. This prioritization trend of the Governmeit

have been ref]ecled on’ the national budget allocated o BAPEDAL and the local
' budget for enwronmenlal aclwmes of provinces. ' '

There is nb social objection against the anti-air-pollution projects, rather because
local people have been 'very afraid of (uture air. pollution associafed with the
- increasing ' traffic volume. Therefore, the proposed sua!cgy can be regarded as

acceplable to the local souely of the Jabolabck reglon
Fvaluation froim Environ_menlal Point of \'iew

The proposed slralegy consisling of the various countermeasures for both stationary
and mobile emission source control is undoubtedly improvement-oriented for
environment, especially' for air-po'llulio'n ~abatement. = Therefore, all  the

“counters measures could be evaluated as envxronmemally acoeplable And any negalwe -
environmenial impacts of the pr0posc_d ceuntcmleasures is nol predicted at present.

Countermeasures with High ‘Prioril'y

‘The fmal goal of the proposed strategy and countermeasures is to comply the draft. )

amblent air quality standards by 2010 within the Jabotabek reglon
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% o

In order to accomplish this goal, it was clarificd through the air’quality simulation
works that all the preposcd countermeasures for stationary, mobile and the both
emission sources should be implemented.

Those countermeasurcs should be implemented organically and effectively. So the
following characteristics of individual countermeasures were analyzed to prioritize
the countermeasures:

1) Existing organizations like agencies, institutes, etc. concerned wilh prcmralton
and implementation of the countermeasutces,

2) Fxtslmg legislauons and programs covcrlng aclivities proposed under mch
countermeasures,

3) Institutional systems or legislations necessary to implement the countermeasures,

4) . Estimated annual cosl on average for preparing -and -implementing - the
“countermeasures, and :

5) Proposed years to commence the preparalmy and rmplcnnnlahon slagcs of the
: countcrmcasun,s

“In b_rder lo'pui priorily for implementation bn the proposed countermeasures, the
two(2) aspecls, i.e. “institutional / leglshlwc necessity™ and “commcnccnicnl“ year

for preparation” of each countcrmcasurcs were taken into consideration. 'm, more

3 institutional / .lcgislahvc—: _apacny bmldmg or the ca_rhcr ‘commencement - for
- preparation is  required, ihe'_'higher priority - the “ countermcasures ~ has.
- Countermeasures already going on were regarded as with low priority, since they

have been anyway commienced by cettain organu,atlons in duly Flgun, 9.5 shows
priority position of cach countermeasures, largely divided into thrm(i!) groups; “high

priority”, “medium priority” and * low priority™.

Table 9.5 summarizes various characteristics and priority of each countermeasures,
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€~ Commencement Year for Preparation Stage

1997 2000 2003 2005  On-going
A - 1-A
Institutional/
 Legislative 3
- Necessity 3-F
3-D
]
' ! Low; Priority
i i L]

Figure 95 - Priority of Countermeasures

* High-Priorily Groun -
1- B, ‘Rcduction of llydrocarbon I:nussnons
1-C. Rcdumon of Parl:culate Matter in Ambrentﬁur
1-D. Strcngthcmng of Amblent Air Momtonng Syslcm
2-A. 'Pn,parauon of Stationary Sourcc Inventory :
_'2-B.: Enforcement of Emission ?Slandards Decree
2-D. Em_issidn Management System
2-F. Fuel Conversion
3-A. Preparation of Mobile Source Inventory in Jabotabek
~ 3-B. Inwroduction of New Regulations on Vehicle Emission Gas

- 'Mediowi-Priority Group
~ 2-C." Total Emission Reduction Plan

2-G.' Direct Stack Gas Conteol ~

3-E. Acceleration of Tum-over Rate of Aged Vehicles
~3-G. Suppression of Diesel Use in Vehicles
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Figure 9.5 Priority of Countermeasures

- High-Prieqity Group

(-8 Redocuon of Hydrocarbon Emissions

1O Reduction of Pacticubite Matter in Ambicnt Adr

F-D0 Suengthening of Ambiont Air Monitoring System
22N Preparation of Stationary Source Inventory

2-B. Entorcoment ol Emission Stadards Deciee

2B BEunssion Management Systen

2-F0 Fuel Conversion

A-AL Preparaton of Mobile Source Inventory in Jibotabek

A-B0 loneduction of New Regolsions on Vehitcle Emission Gas

Medium-Poonty Group
2-C0 ot Eaission Reduction Plan
2-G Direet Stack Gas Control
b Aceeleration of Tumn-over Rate of Aped Vehicles

3G Suppression of Piese) Use in Vehicles
A}
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Low-Priority Group

1-A.
2-E.
3-C.
3-D.
3-F.

Monitoring of Hydrocarbon Concentration in Ambient Air
Combustion Control System

Strengthening of Vehicle Inspection Program

Promotion of Unleaded Gasoline Usage

Promotion of Low-pollution Vehicles
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10 ACTION PLANS
10.1 Introduclion

The proposed strategy consists of 18 countermeasures (4 common o stationary and
mobite 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 altain - the
strategic goal of compliance with air-quality standards in the Jabotabek region by 2010.
Out of the 18 countermeasures, 9 were chassified into the *high priority” group as shQWn

in Figurc 9.5.

From these 8 countermeasures with high level of pribrity, the niext three (3) were sclected
from the viewpoint of grasping of the most important and basic data in order to manage

~ the air quality in Jabotabek arca cffectively. And these countermeasures will be formulated

in detail as action plans from the scction 10.2. This selection simply reflects current
lacking situation of basic data, which will be essentially nnporlanl to aceelerate lhc other

- proposed countermeasures.

-1-D. Strcngthéning of Ambicnt Air Monitoring Sy'stém. o
- 2-A. Preparation of S'laiiohary Source Inventory
: 3 A. Preparation of Mobite Source Inventory in quotabck

- Action plan for ‘1-D. Slrengthcmng of Amb:cnl Air Momlormg System is for gcncra]'

purpose to coltect data continuousty. Achon plan for ‘2-A. Stationary Source !nvcnlory

|is to collect data of stationary sources and to supparl '2-B F nforwmcnt of bmiss:on
“Standards Decree’ and other measurcs related to stationary sources. Finally action plan for
"3—A. Prcparauon of ‘Mobile Source ]nvcnlqry in Jabotabek” is ncc_cssary to collcct

cssential data for cstablishinent of emission factors of running vehicles in Jabatabek.

-10.2  Strengthening of Ambient Air Mbl]ilorixig System (1-1})

(1} Action Justification

Ambient air thly has been changed always cydlcaliy or nol, by mctcorologlca]
conditions, socio-cconomic aclivities, and so on. An air qua]ny momlormg system

should be ablc to collect data including those ch‘mgcs for comprchension of .long. -

term air quality and for implementation of proper measurcs. The air quality standards ,
usually use the time span of average value. Morcover, as long term exposuse to air
pollutants is serious and as the long term average value is applied to cvaluate the
degree of exposurc 10 their receptors, continuous monitoring is cssential,
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(4

-Time Sched'ulc

Objectives

B'y implementing lhe_action plan, a system of 25 full scale stations will bé completed.
In addition, 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; _

- Cenlralization of air quality data in Jabotabek; and _

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

Scope
Important tasks are as follows:

: Determination of Sites of Monitoring Stations

* Arrangement for Legal Support |

s Installation of Monitoring Systcm
:'Orgammuon of Human Resourccs o
: Preparation for Opcral_lon and Maintenance =~

'lablc 10 ! shows the: noccssary time schcdulc ta:gmng the ycar 2000 to start

= Commissnomng the monnormg syslcm

Table 10.1 Tune Schedule l‘or Strengthenmg of Amhlcnt Air
' Monilormg System o

ok | 1007 | 1ovs 1999 2000
Sites 1 '
Legal Supl | -
Bquip. | N
‘ Tnmmg _ : ‘ ) ; -
; Puparauon . o [ ¢ B bt ' ' g

o o jw To |—

Operation

-54-



©)

Cost

Investment cost for the monitoring cquipment is Rp. 17,270,000,000.  This
amount is altocated from the budget of BAPEDAL, 2/3 in 1998 and 1/3 in 1999,
Annual budgets including wages to be provided by each organization invelved are
shown in Table 10.2 below.

The budget in 2000 includes maintenance fees in 2000 and purchasing of sparc and
consumable paris for 2001,

“Table 10.2 Anmlal Budgel to be Provided by Eaeh Ageney

‘Unit: Rp.
1997 1998 1999 2000

BAPEDAL 12,080,0000 11,524,911,000 5,827,180,000] 21,450,000
DKI_ | 1,980,000 2,845,000 230,635,000 440,760,000
_Bogor 1,570,000 2,285,000  50,165,000] 270,880,000
Tangerang 1,570,000 2,285,0000  47,058,000] _ 230,845,000

| Bekasi 1,570,0000 2,285,000 " 44,300,000) 191,510,000
| Total 18,770,000 11,534,611,000 6,199,338,000] 1,155,445,00¢

(6) - Institutional Necessity

“The lol!ow: ng prcp'lrallons are nccc%smy

and

- Enactment of Alr Pollullon Conlrol Law’

- Rcm!‘orccmcnt of sl‘aff in duty in BAPLDALDA, L BLH, BLK, BPP! 'md L-PU, '

~To operate and maintain 1his system, 3 officers from BAPEDAL, 8 from DKI, and
 cach from individual Kabupatens are rcqmred cxccpl clerks and traincrs’ and those

- required temporarily.

{7) Evaluation

As the cost is beyond BAPEDAL’s

deficicney is 1o be covered by raising the additional lumts
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10.3 Preparation of Stationary Source Inventory (2-A)

)

Action Justification

Mor¢ than 80% of SOx, ncarly 30% of NOx, and over S0% of SPM arc eynitted
from stationary pollution sources in Jabotabek. Although current air quality satisfics
almost national and local standards, increases of industrial activitics in the arca warn
that pollutant emissions will violate the standards in the future if no countermeasures

ar¢ implemented.

Therefore, preparation of stationary source inventory is mandatory to inspect
faciories and to decide kinds of industrics to be specified by the emission standard

decree.

The information for the preparation of slationary source inventory should include
locations; kinds of pollutants, their emission rates and patterns. The information
should be rencwed occasionally since it is varying frequently by increasing or
rcducmg produauon capacity, converling a type of fucl, changing operation pattcms

- or ¢lse.

Air pollulibn'js a widé_sprcad phenomena. It can not be contained in one single
region.’ As BAPEDAL is in the position above the both local governments and has

function to ilillllcmcral pollution control measures, BAPEDAL is the best agency lo

; _ implement this acuon plan with the coopuallon of Kabupalcns of Bogor, Tangcrang,

(@)

and Bekasn, and DK[ Jakarta..

 Objectives

By implementing the action plan, the project will' accomplish following objectives,
besides the original purposc of preparation of stationary soucce inventory:

- Strengthening of cooperation and coordination between BAPEDAL and L-BLHs

- Development of :cuvironmcnla}_impact management process in BAPEDAL

e

-~ Development of the par'mcirs'hip of ofﬁcih!s with the industrial community

Centralizalion of the pollutant emission information possessed by other agencics

Pilot project of similar osnics needed for industrial regions in Indonesia.

Scope:

It is divided into cight tasks as deseribed in betow.
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Time Séhcdulc.

The accessary time schedule is shown in Table 10.3.

+ Review of Previous Studics

: Arrangement for chal Support

: Identification of Stationary Sources

: Implementation of Questionnaire Survey
: Training Technicians for Emission Measurement
: Procurement of Mcasurement Equipment
: Measurenient of Pollutant Emissions at Sites
: Compilation of Stationary Source Inventory

Table 10.3 Time Schedule for Preparation of Slalionary Source Invenlory

©

©

Task

1997

1998

- 1999

2000

2001

N

Review

Idcnliﬂcation

Legal

Question.

Training

[ Equip.

Measure

w0 |~ en [ [ B fro

[Compilc

Cost

The total cost estimated “as Rp. - 1,767,500,000 mcludmg wagcs and S sets of

Inslitotional Nc:‘:'cssity

equipment (Rp 1,425,000 000)

The following prcparatio’nsﬁré definitely - cssential ‘in - order to implement : this

counlermeasures :

- Reinforcement of staff in duty in BAPEDAL and L-BL1H, and

- Enactment of “Air Pollution Control Law’
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BAPEDAL shall compose a project tcam to implement this action plan, when it is

authorized. 'The team needs two core project officers from BAPEDAL to manage
the project.

Besides, two BMC experts will be in charge of cquipment specification and training

while S officials from DKI Jakarta, three officials from Tangerang, and two officials
respectively from Bogor and Bekasi shall be exclusively involved in implementation.

Evaluation

' BAPEDAL has to allocate over Rp. 1,400 million as the initial investment cost and

the foreign consultant fce. But this amount can be recovered by raising the additional

- funds, fucl taxation, clc.

-10.4 Preparation of Mobile Source Invenfory in Jabotabek (3-A)

Action Justification:

Emission gas from running vchlclcs has largc]y contributed 1o air pollution in Jak'\m
meiropolitan area. It is thus essential for BAPEDAL to analyze mobile cmission gas

and cstimalte its future trend. Since BAPEDAL has no chassis dynamometer system
fo be used for clarification of emission gas situation of running vehicles, introduction

of a ncw sct of this system is necessary. By means of the introduction, emission

factors for Jakarla metropolitan arca can be cstablished, leading to elfective air

pollution control in the future,

Objcctivci

ln '1ddmon to lhc main purposc o formulalu mvcnlory of mo'mlc source cmissions in’

Jabotabek, the purposes below are cnwsa;,u?

- Strengthening of cooperation and coordination among BAPEDAL, HUB
1nd DLLAIK,

Dcvdomncn! of the partncrship among - BAPFDA[ GAIKINDO and
[’ASM[ and

- Ccntrwllfmmn of the pollulam cmission information posscssed by various
agcncncs

Scope:

“Important tasks consist of the following 13 oncs:
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: Organization of a Task Force Tcam

: Update of Vehicle Market Information

: Monitoring of Traftic Volume

: Preparation of a Test Plan for Drive Cycle Establishment
: Road Test

: Development of Jabotabek Test Cycle Modes

T G R

: Purchase of Chassis Dynamometer (C.D.)
: Installation of C.D.
: Operator Training of C.D.

O O o~ &

10 : Calculation of Major Emission Factors -

11 : Estimation of Other Emission Factors

12 : Determination of Avcerage Emission Factors
- 13 : Assessment of Mobile Source Inventory

(4) Time Schedule: |
"able 1G.4 indicates the time schedule r@:quif_cd for implementation of the plan.

Table 10.4  Time Schedule for Pr:cpara_t_ioh of Mohitc Souree Inventory in Jabolabek

& o | 1o9s| 1999] 2000] 2001| 2002 | 2003 | 2004
o o 1 |Task Force Team : | : :
2 Market Information |~ [ "
3 M'on'ilo'n'ng‘of Tra'fﬁc.: SR
4 |TestPlan | ] WW'T
5 |Road Test | o ] __—4 |
6 |TestCycleModes | f- | o [t
-7 |Purchasc of C.D. s
8 [Installation of C.D." | S .
| 9 |Operator Training R ‘ '
o | 10_|Major Factors 1
: 11 |Other Factors —f— _
?gi‘ - 12 | Average Factors |
13 _|Asscssment m:"
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Table 10.5 shows the cost for implementation. The cost for initial investment for

Chassis Dynamometer as well as construction was cstiniated to be Rp. 8.85 billion.

Table 10.5

Fiscal Budget Required for BAPEDAL

[ 2004

Institutional Necessity

1998 | 1999 | 2000 | 2001 | 2002 | 2003
Staff Fee n 10.5] 10.5] ~105| 10.5 1.8 1.8] 14.0
- | Task Force Mecting 0.6 0.6 0.6 0.6] = 0.6 06| 06
Chassis Dypamomctcr 3,850 2,500]2,554.1 361 361
Road Test ' 28 28.1
Consultant Fce 344 674 1 337 ]
Total - 11.113,889.1]2.883.213,239.2] 7004} 3634} 146

Enforcement of BAPEDAL is needed. Two BAPEDAL slaft should be exclusively

" involved in formulation work of the inventory. Besides, tpon introduction of

Evaluation -

- Chassis Dynamomeicr, 2 chief engincers, 1 cmission gas analyst and 6 operators of
Chassis Dynamometer should be hircd on a full-working bass.

It is neccessary to- make special -arrangement for cost recovery measures when

‘chassisdynamometer system.
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'BAPEDAL as an agency in duty cannol procurc appropriate budget internally. The
~mobile source inventory will: be also ;_cviéed according 1o the change of vchicle -
‘compositions of Jabolabek in the futuré, probably in'3 or § years interval using
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