LEGEND

o1

*2
e3
Y
&5
e

o7

'Y

EMC

Pulogadung

Pluit
Thamrin
KPPL
Cibinong
Gambir
Ragunan -

JAVA SEA

W\ 'L'fi(abupalen Bogor A

- SCALE

S0 § o 10 U5 '
9 o

hgure 10.2, 1

- Jabotabek

10-6

,xnstmg Automated Continuous Moniforing Stations in



AR &,
s . \3:
A gl ~oh
J ( '\\;\ s

DI Jakinta fw—\, HJ?“

) \- = M~'¢3 / [\\\\’ ‘ \:.f:- “i e .H
) _._"T /'ﬁ:—(l ) -]‘Z\‘-‘_‘__{f \ e / \) j

' ’f i\&;j\ Kalvqm@nﬁel«dsi {{
i

LEGEND

o1 EMC

2 Pulogadung

83 Pluit .

84 Thamrin soaLe

5 KPPL §LF o s

e& Cibinong
@7 Gambir
3 Ragunan

Figure 10.2.1  Existing Automated Continuous Monitoring Stations in
| Jabotabek

10-6



Public Telephone Network
Cenirsl Station-1
FPC computer :
Modem

Public Telepone Network
. oCentral Suation:d
Local Station-1
With Centrol Station.1

NOx Analyzer
802 Anaplyzer
| CO  Analyzer
_SPM Analyzer
‘03  Analyzer
HC Anslyzer

| WindSpeed |
Wind Direction -
Temperature

“Relative Humidity|

[ Local Connverter

Local Connverter

PCoomputer - |
Madem )

" Publie Telepons Network
.o Genteal Stationc).

Loesl Stetion-2

" Public Telepore Netwrk
b Cenlrol Stationc},

I.c:oca! Station-3-

Public Teléponé Network
. Ja.Gentza) Slations)..

Local Station-n

Max {6 Stetion's

Figure 10.2.2 Configoration of Automated Continucus Monitoring System

1
i
1

)
)
'
¢

BAPEDAIL

PC computer
Modem

Data Acquicition System

Public Telephona Network

Central Station-2

PC computer

Public Telepcne Network
2 Gentrel Statian:h, L.

Locel Station-1
With Central Station.2

NOx Analyzer

802 Anslyzer

CO  Analyzer

_SPM Anclyzer |

| 03 Analyzer
HC' Analyzer

Wind Speed

" Wind Direction

Tempernhire

Relotive liumxduy

| Loce] Connverter - |

Local Conaverter
I‘(,- compuler B

‘Modem )

Public Telepone Network |
.. 19 Qentrel Station 2

Local Station-2

* Public Telepone Nelwork H

AR R S R SR L R L8 e 4 e v e e R T e e -

Public Telephore Network

|~ &« —_-— -

T Mex 18 Strony

toCepitral Station g

Locat Station-3

Public Telepone Ne!u ork )

a2 Lenlrel  Sratioh: 1.

Locel Station:n

10-7

2

Ceatral Stationn

| FC coroputer -

- Modem

.Data Aequid

: Puﬁlie Telepone Network
faleQeatrel Statond |

Local Station-1

- With Central Station-n

NOx Anslyzer

| 502 Anelyzer

_CO _ Analyzei -
| SEM Anolyzer
03 Annlyzer

1IC Analyzer

Wind Speed

| Tempernture

Wind Dircciion -

Relative Humidity

Local Connverter

Im-nl Connverler -

_PC computer

Medem |

Public Tclepﬁne Networl
et Ganteal Stotionn |

Lecal Staiion% )

Pablic Telepone Network
. Gential Slationn,

Local Station-3

: Pubhc Telepone Network :
51
1]

12 Ceptral Ste

Local Station-n

MoyisS( auon;

-+

on Systerm




o - dew uoTa'ls mrﬂnouﬂuﬁ .

10-8



Task 2 : Armangement for [mgglﬁgpgon _
The Ministry Decree (Ref. 191) listed recommended analytical methods for each
air pollutants. However, some of those methods are not applicable for
continuous monitoring. BAPEDAL has to issuc supplementary decree for the
suitable methods. As for reference, onc copy of JIS for pollution was prcSemcd
cach to Air Pollution Control Dircclorate and EMC of BAPEDAL,
If necessaty, also legal support shall be arranged for the combined efforls of
© DKI Jakarta and three Kabupatens with BAPEDAL,

Task 3 : Installation of Monitoring System . < _

- Analytical eguipment of various principles are available in the market. The same
type of equipment is preferable for monitoring of the same pollutant from the
viewpoints of data conformity, operation, and maintenance. EMC has to prepare
specification of each equipment with the cooperation of KPPL. BAPEDAL
Headquarters is beiter to place order for purchasing instead of pur'cliasing by
individual Kabupatens and KPPL. Table 10.2.4 is alist of analytical equipment

© ' required in one moniloring station with a suggested monitoring method.

~ Table 10.2.4 Monitoring Equipment in One Station

Items = - .. - Monitoring Method

,_S()'2 ' e | - Continuous UV fluorescent method - '
NOx | Continuous chemiluminescence micthod

0, -} Continuous UV absorptiometry method

CO | Non-dispession infrarcd absorption method -

SPM B ray absorption method DR
‘HC Gas chromatograph(using FID) method

Wind Direction - | Wind vane & Anemometer

Wind Velocity - | Wind vane & Anemonieter

Temperature ~ | - Electrical Resistance Thermomeler
‘Humidity " Hair Hygromeler

The equipment should be placed in a cOn;’aincr ala station. A small mobile typeis
better than a house type, since it occupies smatler spacé when located i public

space like in a park and casier to borrow a land, and, if necessary, easier (o
- relocate to better place. Table 10.2.5 shows a specification of the container.
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Table 10.2.5 Specification of Station Container

Items Specilication

Dimensions 4195 X 2.13W X 2.38 H (in meter)
Materials Alominum Sheet (walls), Steel (Flame) B
Power Source AC 220V 4500 VA

Step-down Transformer

Distributlion Panel
AVR | |
Air Conditioner - Automatic start after black-out

 Facilities | Ventitation Fan
Gas Cytinder Rack
Room Lighting

Air Sampling Systcm

| L Pole for Wind vane &« Anemomcter

Table 10.2.6 explains required equipment at central (in KPPL and Kabupatens) - -
-and BAPEDAL data stations, and each of monitoring slation for data transmittal
and management. The central data acquisition stations in KPPL and agencics of
‘Kabupatens should have function to inspect conditions of a monitoring station -
when it indicate mal-furictioning by 'sendiug'abnomm data. .

“The manufacturer ‘should be mobitized for installation, initial calibration; and
' commlssuomng ‘of the whole system. “The manufacirer should have an
* authorized agent near Jabotabek in order to respond qulckiy to the rcqucsLs of .
- supplying spare or ‘consumable parls, complicated mainicnance, or repair. -
Almosl all equipment will be imponcd from overseas.

Task 4 ; Orgamzahon of Human Rcsounes

* Requircments of human rcsources {o manage; opcratc and niaintain the system
" are mhulatcd in Table 10.2.7. XPPL which is going to have 10 momlormg -
© slations may riced one pcrson for sys{em management, lwo for data management, o %%
and S to operatc and maintain monitoring stations. These people can do the same o
- for 16 stations in the future, One Kabupaten agency may nced one for system
management, one for data management, and 3 for the stalions.
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Table 10.2.6 Requirement for Data Transmittal and Management

" @ 1o refec and correct oblained data
“b) - toinput dita : -
"¢ to change color to display high conccnuaﬂon or dxﬂ‘cranlkmds of data
& 1o input various specifications for data acqmsmon and compllallon
¢) - lo conneet with maximum 16 momlonng stations -
) I I+ comeri afileto ASCI[ file and to 4 commercially available spreaishcet file

and table data, and having following additional possibilities:

Table 10 2.7 Staﬁ' Requnrement for the System

Station Hard or Seft | Equipment, elc. Remarks
Each at Hardwate | Telephone
Central and Modem
BAPEDAL Personal Computes | | BM Compatible
Daia | (Operable on WINDOWS]
3.1 or newer)
Acquisition Color Display . _
- Stations Laser Printer Size A3
| | Sofiware | Data Transmittal
Data Management Note *
Each al Hardware | Telephone
Monitoring Modem
Stations Local Converter
Madem Adapter
, Pcrscmal Computer | | BM Compatible
Nolc: *- - The software is opemble on WINDOWS 3.1 or newer editions, baving mpablhty to plm .

‘Number

Station Job Descri puon _
BAPEDAL Data 1. Whole System Management 1
~ Acquisiion | 2. Whole Data Management 2
One Central Data: | 1. System Managemeént 1
Acquisition 2. Data Management 2ol
Station 3. Operation and Maintenance of Momtonng Sor3
- Stations

Roles of system and data management are betier to be oc'cupicd: by cxpén'enccd
officers in pollution problems. One chicf engineer is required fo lead a group
composed of technicians for operation and maintenance of monitoring stations.
The chief enginecr should be trained in EMC or KPP for longer, or poSsibly'to
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- be trained in overseas.
Equipment used for monitoring ambicht air quality is usually highly sophisticated
and fragile to handle, although they are highly accurate and easilyr operable.
Technicians who arc going to handle the cquipment have to be well accustomed
to operale, inspect, maintain, and calibrate the equipment by training. Training
courses are listed in Table 10.2.8. The training has to be carried out in a
classroom and in a monitoring station with actual operation of the equipment.
EMC and KPPL have similar stations and sufficient technologies to teach
technicians from Kabupalens ' Bogor, Tangerang, and Bekasi, Outside
consultants or manufacturer’s agents may also be able to help the in-house
teachers. _ :
Teachingina mbnitoring station wili nced five days for one group in addition to
the classroom lectores for actual operation and maintenance of the corresponding
equipment. The onc group is better 1o be organized in small number with less
than 3 trainees. Almost person to person training is recommendable.

~ During the Study, technologies related to maintenance and nianagcmcngt of

* monitoring stations were transferred to the Indonesian Team from the JICA
Team’ vcfbally and in writing, occasionally using manufacturers’ manuals.
Important items are recorded as Note on Mmagcmem of Ambient Air Monitoring
Stations in Supporting Volume. : , : : : ' : %

Table 10.2.8 Amblent Au' Meonitoring (,ourses for Technicians

(C!assroom)
1 No.| . S ‘Contents o ~ . | Hours
. 1| Air pollution and air monitoring in general = - | 4
Meteorology and poliutant dispersion _ 12

Instrumicnts - principle, configuration, operation, maintcnance,| 2
cte. - for meteorological observation _

ditto - for Automatic SO, Analyzer

4
5 | ditlo - for Automaiic Calbon Monoxide Analyccr
6| difto - for Automatic NOx Analyzer
-7 | ditto - for Automatic Oxidant Analyzer
e
9

ditto - for High Volume Sampler

ditlo - for Automatic SPM Load Analyzer

10 | ditto - for Automatic Hydrocarbon Analyzer

i1 | ditto - for Daia Management System (report preparation)

Wl Wl Wl N wiWw] W W
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Task 5 : Preparation for Qperation and Maintenance

Before the operation of the monitoring system, methods of data compilation and
maintenance have to be established and to be understood in all agencies which
participate in the system. |

Data should be compiled for one hour, one day, and one ycar averages, and o
some kinds of pollutants for three hours or eight hours as required by the
ambicent air standards. :Hourly and daily average data can be compited monthly as .
preparation o publish in the format included in the data volume of this Fmal
Report, _
Maintenance of analytical equipment is mandatory to acqum accurate dala for -
longer period continuously. BAPEDAL has (o prepare a maintenance program
including maintenance and inspection methods, frequency of mainfenance ‘and
calibration, timing of overhauls, liming of part renewals, ctc. Manufacturer’s
manuals and Note on Management of Ambienl Air _'Monitbring Stations in
Supporting Volume are helpful for the preparation. Besides maintenaiice by
operators, the monitoring - analyzers are nceded for - periodical imcnsive'

- maintenance (half yearly and annual) by manufactorers or their authorized local
- agenis 10 keep the accuracy to be high and the imcgrily to be firm for Iongér

_ period. Table 10.2.9 is a typical inspection and maintenance schedule. Annual _
~ maintenance overhauls cach éﬁuipment The right column is for annuat working .
- days of laboratory operators in the 10 monitoring stations, assummg one

opera!or to wilness the mmnfacturcrs work in thc siallons

“Table 10,2. 9 !nspcc!lon and Mamlenance of Automaled

: Momtormg Statlon

Time Schedule Fréqueﬁcy Carrlif;i out . Schedule for Angg{ailuggg ii(t)orS
_ _ : - Stations
- WeeKly |0 27times | 2 Labexperts | 3 stations/ | day ] 184 person-days
"Biweekly | 13times | 2 Labexperts | 3stations/ I day | 88 person-days -
| | Monthly 12 ¢mes | 2 Labexperts | 1 station/ } day '| 240 person-days
| Thiee Monthly | 2times | 2 Labexpents 1 station /2 days| 80 person-days
Half yearly ‘lime | Manufactuee | Istation/ 3 days| 30 person-days
Annupal i time Manufacture | 1 station /6 days| 60 person-days

When damaged, manufactures’ agenls shatl be consulted for repair. A long term
maintenance contract with the manufactures or their agents is recomniendable.
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There may be inadequacy of local agent for the services of the above at the
moment, sinee the equipment is new and not so popular in Indonesia. However,
the owners and the agents should cooperate to improve capability of both sides.

(4) Time Schedule

Table 10.2.10 is to show necessary time schedule targeting the year 2000 to start

commissioning the monitoring system. The purchasing, including preparation of

equipment specification and installation are critical for the schedule. One year is
~ allocated to procure and ship analytical cquipmént from overscas.

Table 10.2.10  Time Schedule for Strengthening of Ambient Air.
Menitoring S ystem

Task - 1997 1998 ' 1999 2000
Sites | " '
tegal | | 1%
Equip. | | [

Tra.ining:

I

Prepar. -

Operation
s _chuirAcd_Resourccs: -

A. Unit Prices

' Monthly Wage - System Management ' 800
- Data Management _ - 300
" “Traincr at EMC or KPPL, ' 300 :
~ Chief Engineer Data Acqutsmon : : =300‘ -
- Lab Expert - . 200
Outs:de Work Allowance (ong person per lime) - 25
. One Data Acquts:tlon Station _ ' 58,000
Onc Momton ng Station in a Container (mthout Dala Transmlttal System)
- 8O, Analyzer _ 75,496
- NOx Analyzer 63,540
O, Analyzer - 122,000
SPM Analyzer 66,376
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One Data Transniittal Unit -

CO Analyzer

NMHC Analyzer
Metcorological Observation Equipment
Misccllancous Equipment

Container

Total for One Monitoring Station

Monthly Electricity Cost (3000VA/One Station)
Annual Maintenance of One Moniloring Station

Daily Contract Service

92,688
130,192
70,800
45,280
190,000
856,372
28,320
530
26,300
600

The above equipment eslimate is based on Japancse catalogue pricé, valid in
éa:ly 1997, with conversion factor of Rps 20 per onc Yen, and does not include
“vatious charges of customs clearance, taxes, (ransportation, etc. Annual
“maintenance cost of consumable and spare paris for one station given above is
not required for the first year of the newly installed stations. Such cost for two
years is included in the initial purchase price. However, existing stations in DKI
Jakarta require the cost. I

" B. Budgel Estimate

a) BAPEDAL

1999

Qutside Work Allowance

250,000

Tlems | o9 ) 1998 2000
Wage . | Station Officers ~ | [1100%4 [1100x12x0.5[1100x12 - [1100x12
- =4400 =6600| *=13200]  =13200
Clerks, 25% of above 1100, 1650  :3300 13300
EMC Engincers 600x4 300x12x0.1 [600x8 '
o =2400 =360  =4800 0
KPPL Engineers 300x4  |300x12x0.1 [600x 8
| =1200 =360{  =4800 0
Sublotal 9,100,000 - 8,970,000 26,100,000 16,500,000
Office Expenises, 30% of above | 2,730,000 - * 2,691,000] 7,830,000| ® 4,950,000
250,000 |
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(in miltion Rp.)

Equipment Initial Invesiment Coslt

Location Tavestment
Data Acquisition 5 sels 250
DK Full Scale Station 4 sets 3,539
DKI1 Data Transmiltai Unit 6 scis 170
Bogor Full Scale Station 6 scts 5,308
Tangerang Full Scale Station Ssets 4,424
Bekasi Full Scale Station 4 sels 3,539
Total 17,270

Note: BAPEDAL’s payment -

2/3in 1998, 143 in 1999

~ {in million Rp.)
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676,220,000

[ Contract mitial Setup, Tumng, 2 months 36
Guidance, etc, in 1999 _
Total BAPEDAL'’s budget in million Rp. ,
| 1998 "1997 1998 1999 2000
11,524.911 | . 12.080 11,524.911 | 5,827.180 | 21.450 -
‘Grand total (BAPEDAL) - ©17,385.621 |
b) DKI Jakarta
Tems 1997 . 1998 1999 2000
Wage - 1400x4%0,2 1400x12><01 1400x12 . |1400x2
- Officers =200 =1680)  =16800] =16.800]
- Clerks, 25% oflhcabovc oo - o420] 4200 4, 2’00 |
- Lab. Expert | 1100x12 - 1100x12
0 ol 13200 =13.200
Sublotal 1,400 2,100 34200] - 34,200
Office Expenses, 30% above 330 © 495 . 8,910 8,910}
Outside Work Allowance 250 250 8,525 17,050
Parls for maintenance, etc. | 0 0| 157,800] = 263,000
| Blectricity 0 0] - 21,200 163,600
| Contract Services 0 0 0 54,000
) Total 1,980,000]  2,845,000]230,635,000 [ 440,760,000
Grand totat (DKI) | |



¢) Kabupaten Bogor
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Tlems 1997 1998 1999 2000
Wage | 1100x4%0.2 [1100x12x0.1 [1100x12  [3100x12
- Officers =880 1,320 =13,200 =13,200
- Clerks, 25% of the above 220 330 3,300 3,300
- Lab. Expert 700x12 700x12
- 0 0] . =8,400 =8,400 |
 Subtotal 1,100 1,650 24900 24,900
Office Expenses, 30% above: 330 495 7,470 7,470
Outside Work Allowance 140 140 5,075 10,150
Parts for maintenance, eic. 0 Bl 0O 157,800
Blectricity 0 0 12,720 38,160
Contract Scrvices 0 0 0 32,400
_ Totwl 1,570,000] 2,285,000 50,165,000{270,880,000
Grand total (Bogor) o - 324,900,000
~d) Kabupaten Tangerang
 Ttemis S 1997 | 1998 1999 2000
Wage [1100%4x0.2 {1100x12x0:1|1100x12 * - [1100x12
- Officers - =8800 - =1,320] =13,200]  =13,200
< Clerks, 25% of the above “20] 33| 3300|3300
~Lab. Exp;er:l. o | C - hooxi2 | hooxiz
EURRE R 0 ol  =s400] © =8400
' Subtotal 1100 1,650 24,900] 24,900
Office Expenses, 30% above 330 a0s| 7,470 7,470
Outside Work Allowance 140 140 4,088 8,175
‘Parts for maintenance, etc. . 0 .0 0 131,500
Electricity 0 0 10,600 31,800
Contract Services ol . -0 0l 27,000
“Tolal 1,570,000]- 2,285,000} 47,058,000]230,845,000
. Grand total (Tangerang) ' 281,758,000



¢) Kabupaien Bekasi

ltemns 1997 1998 1999 2000
Wage 1,100x4x0.2 |1,100x12x0.1 [1,100x12  |1,100x12
- Officers 880 =1,320] =13200]  =13200
- Clerks, 25% of the above 20{ 330 3,300 3,300 y
- Lab. Expert _. ~|700x12 70012 €§
g | 0 ol =8400 =8,400 -
Subtotal : 11,100 1,650 24,900 24,900
Office Expenscs, 30% above _ 336 495 7,470 7,470
Outside Work Allowance 146] 140 3,450 6,900
Parts for maintcnance, elc. ' 0 0 0 105,200
Flectricity 0 0 8,480 25,440
Contract Services ' 0 0 0 21,600
| ol 1,570,000] 2,285,000 | 44,300,000 | 191,510,000
- Grandtotal (Bekasi) 239,665,000

.(6)‘ S_tr'cnglhenihg of Institutions and Legislations |

The present inslitutionaldcgistative framework is not enough to successfully carry
Qizl this ébuhlcrmcasprcs in the fulure. The following preparations are necessary :

- Reinforcement of staff in duly in BAPEDALDA, L-BLH, BLK, BPPI and L-PU,

- Enactment of *Air Pollution Control Law’
(7) Gvaluation -

Local agencics L*oncc;néd including KPPL and MOIH have cxperiences in ambient air
moniloring and sample analysis; using the cxisting stations. BAPEDAL has also = _
such kind of experiences for five years. Although these agencies’ stalf in charge of éﬁg‘
) mon.ilorin_g laok technical training at the actual monitoring sites through the present '
JICA Study period, the staff should be trained continuously for technicians of
monilcr:ing and samiple analysis to collect useful monitoring data. Necessary O&M
malerials of these countermeasures shoutd be supplicd tocally and pcriodicélly.

‘Publication of the monitoring results through the clectric board existing .alon'g the
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main traffic roads or statistical books will appeal the atmospheric sitvations to and

bring up incentives for air conservation to local people.’

Major cost for this countermeasures is for investment of cquipment and facilities to
sample and analyzc ambient air of the Jabotabek region under the proposed
monitoring netwok and system. The cost is beyond BAPEDAL's and tocal
govermenls’ regular budget for environmental conservation. Therefor their financial
deficiency should be covered by raising the additional funds.

10.3 Preparation of Stationary Source Inventory (Z-A) '
(1) Action Justification

' More than 80% of SOx, nearly 30% of NOx, and over than 50% of SPM are emitted
* from stationary pollution sources in Jabotabek. Although current air quality satisfies
. national and local standards, increases of industrial activities in the arca promisc that

pollutant emissions will violate the standards in the future if no countermeasure is

lmplementcd

In order 1o prepare slalxonary source lnventory, stauona:y sources havc to be
~ identifi ed with their locations at first. Stallonary sources can be oonsnslcd of factorics,
 oftice bu1ldmgs, houschclds ‘and so on. “These have facilitics whlch emil S0x, NOx
*and PM, including boilers, diescl engines, mcmcrators,_ furmc_cs,_ovens, drycrs, ele.

Secondly, those criission rates have to be determined by measurement dnd/or caleu-

¢ lation.

in the Study, 91 factorics responded to the 300 questionnaires distributed; and
poliutant emissions were actually measured” al 36 facilitics. There were 2000
factoncs identificd by the JICA Team in Jabolabek. There must be multiple facititics
to emit air pollutants in on¢ faclory. ‘Also the 91 factories consumed less than 20 %

:of sales amounts of HSD, DO, Kcroscqc, and LP!G i_n Jabotabek: Emissiﬁn rates of
36 facilities measurcd in the Study were only one spot dala. Data on different

capacity and on ofther facilities including non-combustion emission sources are

nceded fo improve the inventory. -

The reason of these small coverages were because of limits of time, manpower and
budget in both Japan and Indonesian sides. More should be surveyed and their
poltutant cmissions be micasured in order to improve the accuracy of cmission .
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inventory from the stationary sources. Technaologics and know-hows to prepare the
inventory were well transferred in writing and through OJT during the Study period
to the level that the counterparts of the Indonesian Team were able to carry out the
related tasks by themselves.

The information for the preparation of stationary source inventory should include
locations, kinds of pollutants, their emission rates and patterns. The information
should be renewed yearly since it is varying frequently by increasing or reducing
praduction capacily, converting a type of fuel, changing operation patlerns, or else.

- Air pollation is a wide spread phenomena. It can not be contained in onc single

region. Pollutants disperse tens of kilometers into far remote areas on weather
conditions. Each Kabupaten or city in Jabotabek may individually have respective
information on stationary sources or facilities. However, there is no single agency
which keeps information on stationary sources or facilitics as a whole in Jabotabek.
It is under the jurisdictions of both governors of West Jawa Province and DKI

* Jakarta. As BAPEDAL is in the posnhon above the bolh local governments and has
- function to unplpmcnl polluuon control measures (Ref 141), BAPEDAL is the bc:st
‘agency to implement this action plan w1th thc coopcrauon of Kabupatcns of Bogor,

angcrang, ‘and Bekasi, and DKI Jakarta,

‘This: pm]ecl can be a p:lot of smnlar ones' to be: 1mplememcd in mdustnal and :

supposcd -to-be po}lulcd regions in lndonesm

- (2)

ﬁ()bjeclwcs :

- The main purpose ‘of this action plan is (0 prepare the stationary source invc:ilory by

' expanding the data generated hy the joint cftorls of lhe Indonesian and JICA Teams

in the Study. The coverage rates of questionnaire survcy, flue gas measurement and
fuel consumption shall be increased. The inventory - wlll be applicd for

. comprehension of current air emissions, comparison with emission standards,
_ pl_mming'of emergency counter mcasurcs and issuance of yan’ous £ePOTLS,

- By mxplemcnung l‘nc action plan the pro;cct will accomphsh following objectives:

S!rcnglhenm gof msmuuonal ca pacaly at bolh the ccmrai and local levels
- Development of environmental impact management process in BAPEDAL
- Development of the partnership of officials with the industrial community
- Centralization of the pollutant emission information possessed by other agencies
- Pilot project of similar ones needed for industrial regions in Indonesia

10-20




(3) Scope

The project is mainly to review the previous studics, to identify stalionary sources,
10 cany oul questionnaire survey, (o arrange for legal support, (o train technicians
for measurement of flue gases, (o purchase necessary cquipment for the
measurement, and to compile data for use. 1t is divided into eight tasks as described
in below. |

BAPEDAL which has related technologies and know-how shall spearhead the
project with cooperation from DKI Jakarta, and Kabupatens of Bogor, Tangerang,
and Bekasi in Jabolabek. EMC and Center for Informaticn Development and
-Environmental Comphance both of BAPEDAL, play critical roles in the project
within their functions,

Task 1: Rcvnew of Previous Studies

When authorized, BAPEDAL has 1o form a prmocl team mc!udmg member from

. Kabupatens and DKI Jakarta for implementation of this action plan. The JICA : |
 Team preparcd and presenled Air Pollution Control Dm,ctoratc and EMC of

:BAPEDAL, each one copy of “Stahonary Pollution Source Study Gu:dehne -

] uly, 1996”. The Guideline and the results of the Study have o be reviewed by

" the project team and to be placcd as the threshold of the pro;ecl Others s{udmd
by mlemauonal or domcsnc consultams shall also be runcwcd '

Task 2: Idenuﬁcauon of Slauonarv Soun,es _
' Stanonary SOBTCES emmmg SOx, NOx and PM into ambient” in consnderab]c
amounts are factories and largc bunldmgs Emission is caused by combusuon of
" fuel or processing materials. Large bmldmgs such as offices, hospnals theaters,
indoor sport arenas, ¢lc. have substantially farge boilers or generators.
’Ihe'S'tudy Team purchased and presented to Air Pollution Control Directorate of
BAPEDAL lhb voluminous data book of lndonesmn faclories (Ref. 93). There f

“were 2061 factorics (910in DKI Jakarta, 298 in Bogor, 566 in Tangerang, and o

287 in Bekasi) listed in Jabotabek ’Ihc book conlamed namc, address, date of
establishment, category, tine of busmcss. producuon capacity, stmtcd year of
opcrauo:a number of employees, elc. The JICA and Indonesian Teams of the
Swdy found the information to be somewhat incorrect or obsolet: in- this
1993/1994 edition. However, the information contained in the book can be used
for the time being by the project team. If the new edition is available, the project
team has to purchase it front the publisher. The JICA Team also presented to Air
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Pollution Control Directorae a list of starred hotels and buildings having floor
space larger than 5000 m? in DKI Jakarta (Ref. 94).

‘The project team should make efforts to rencw the above information. Member
from Kabupatens and DKI Jakarta is in the position to contact factories and
others locally, Each local agency necds to keep the lecal information and
BAPEDAL has 1o keep il as the central planner in Jabotabck, always to be
current. Tn the future, BAPEDAL has (0 keep current the information of whole
Indonesia in the carrent govemmental organization.

Task 3 : Arrangement for L« bcgal Support

BAPEDALU’s role is to assist the President of the chubhc of Indonesia in envi-
ronmental impact control which includes the prevention and control of envi-
ronmental deterioration, and the rehabilitation of environmental quality, in
acc'ordance:wilh the prévailing statutes and regulations (Ref. 141). BAPEDAL

- must draft regulations and decrees to make this principle more effective and 1o

give profection to its activitics. As for this action plan, following articles are

better to be included in the drafts.

Information flow (o BAPEDAL

“The information mentioned in ‘Task 2 must be reported - alntonlaﬁcaliy to

: :BAPLDAL without solrcmng it from another agmcu,s For the large snwd and

new factories and buildings, BAPEDAL can obtam information !hrough AMDAL B
(B nvxronmental Impact Analysus) Committee in wmch D1reclorate lmvnronmemal -

; Impad Analyses of BAPEDAL has a pemaanem mcmbcrshlp

- 2)

cho_r_{ing duly of factory O\Viicrs, ele. ©

Owners or operators of factories and buildings are not obliged to answer

BAPEDAL’s guestionnaires currently. During the Study period, an officer or

- lwo of BAPEDAL had to visit a factory to ask for filling out the questionnaire
-~ with having-a formally signed letter of the Directorate Head. If possible by a
lcgal Slcp. manlmg may mitigalc BAPEDAL’s or local agency’s load of this kind.

.Ta sk4 Q;muonnawSuwey

- Questionnaire survey of the statlonary sources is the most powerl‘u] method to
know the current emission rate in Jabotabek, if the answering rate is high and

accurale. The form shect which BAPEDAL prepared in the Study can be used for
the questionnaire survey. The necessary information includes name, address,
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date of establishment, line of business, production capacity, started year of
operation, number of employees, facilily name of pollutam source, annual fucl
consumplion, kind of fuel, height and top section area of stack, emission rates of
SOx, NOx, and PM, and flue gas temperature and volume, operational time
paltern, etc. _
Distribution and collection are the work to be carried out by the member from
Kabupatcns and DKI. The owners or operators should know all the answers,
because of the BAPEDAL’s Emission Standards Decree (Ref, 110). However,
there are lack of engincering capability in some of factorics to answer. The

.. project team needs to assist them for filling out or confirming the answers by

visits (a role of project member from Kabupatens and DKI Jakarta) or else. Also

- because of the costs and necessary expertise for flue gas measurenent, it will be

a burden to answer emission questions for smaller factories.
The project team has (o review the answers and, if necessary, to confirm the

" answers by conlacting answerers. For the review, the team member needs
~ experience on industrial engineering. Compilation by US-EPA (Ref. 208) is the
first to be referred by a reviewer if the answered facilily is new to the reviewer.

The JICA Study Team presented one copy cach of the compilation to Air

' Pollution Control Directorate of BAPEDAL and BMC. Facilitics not listed in the
:  reference or burning un-common fuels have to be mvcsngated furlhu in delails
including flue gas measurement or/and fuel analysns : :

When no flue gas measurement is planned ata famhty burnmg ua- common fuel

fuel analyses are necessary 10 calculalc SOx emission and flue’ gas rale for the
o mvmtory, and to assume NOx and PM emissions. For commonly uscd fucls

the data analyzcd in the Study and others available rrom fuel suppllers are

3 . applicable for estimation ' of SO emission and i‘fuc gas rate bccausc of almost

consistent propertics of a respeciive kind of fucl.

1 ask $ : Training Technicians for Emt§§10n Measurement

The Central Government of Indoncsia has a pohcy to give powcr:, to local
govcmmenls.- Agencics in Kabupalens other than KPPL in DKI J*tk_arta do not
have enough capability to measure emissions from lhc:S(alionary ‘sources.

‘Meanwhile in Jabotabek, ma_ny factories are going to be oonstruclcd oulsndc of '_

DKI Jakarta. : _
EMC has people well trained in the Study and in equ:pmenl handlmg, which is
complied with the Indonesian Guideline for Air Pollution Control (Ref. 227) to
measure rales of emissions from stationary sources. EMC as the reference
laboratory is in the position to train technicians of the Kabupatens. And
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technicians of KPPL have to visit EMC to make the measurement procedures to
be uniform in the project. At least Iwo technicians from each Kabupaten agency
are required as trainces at EMC. They will be trainers in return at each Kabupaten
and DKI Jakarta, if increased member of experts is foreseeable in the future.

The training is required in ¢lassroom and at site. Table 10. 3. 1 gives necessary
courses in the classtoom. BAPEDAL shall have an amangement with an
industrial sector for use of its facility as a training site. The sile training - OJT -
will require at least two full days at one facility for the start and two days for two
other facilitics (total three different facilities for measurement) in one

Kabupaten.

This training may become quite useful when the decree for emission standards
{(Ref. 110) becomes widely observed by owners and operators of factories. Each
local agency must back-check the data reported from: the owners, ctc. by

measuring in spot using own cquipment.

Table 10.3.1. . List of Stack Gas Measuremcnt Training Courses
~in Classroom ' :

No.| . Conlents _ | Hours |
1 | Air pollution and stack gas measurement in gencral o 4 ' @
2 "} Shortcut of fluid dynamics on gas flow - . . o 1
3§ Requirements for measuring site - location, nozzles, safety,ctc. |~ 4
4 .| Explanation of standard procedures for measurements’ : 8
5 { Explanation of equipment for use (theory, opemtmn callbrauon 12
- | cleaning, nraintenance, ctc.) . -
6 | How to make a report (catculation, etc.) : 6

Task 6 : Procurement of Measurenien nt Equipment
Table 10. 3. 2 shows thc minimum requirement in each Kabupaten DKI Jakarta,
“and EMC. ' :
*The same prmcduncs and the same lypcs of cquxpmem ‘which comply with -
i :BAPLDAL'S Decree KEP-205 (R_ef. 227) are preferable for the project in each e
local agency in Jabotabek. z"i'fhe project team has to prepare specification of each o @
- equipment with the help of EMC experts and to purchasc those for BMC, DKI B -
Jakarta, d;ld threc - Kabupatens from reliable manufaciucer who ' can supply
consumable and spare paits during the life of the equipment and also can
possibly mabitize local service personnel upon request.
Other than cars and laboratory space, major equipment nay be needed to be
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purchased from overseas venders.

Task 7 : Mcasurement of Pollutant Emissions at Sites
The Study found in Jabotabek 2061 factorics within which 445 faclories employ
500 or more people (First Grade) and around 1000 lactories do between 100 to
499 people (Second Grade). Also the questionnaire survey of the Study found
@ t_herc were around 3.4 facililies in one factory to be the slationary sources in
~ Jabotabek.
Measurement of actually operating facilities is mandatory (o confirm emission

rates and finally improve accuracy of the inventory. Emission rates of some
~ facilities have been known already from the previous projecis (such as the Sludy
-or the US-EPA Comp:lauon (Ref. 208)). However, there are facilities not found
~ in the reference, differently operated, or unique to Indonesia.
From the experience in the Study, measurement at two facilities in a week is
possible in average. The trained four teams (one in each Kabupaten and DKI
' .lakarta) can measure flue gases from around 300 faéiliﬁcs (around 22 faclories in
one Kabupaten or DKT Jakaria) in a year. One team composes two field and two
laboratory twhmclans ‘ _
Construction work for installation of samplmg nozzles,’ measurcmem platforms,
% o : stairs, . clc. ray be additionally needed in some facilities. Because of the
' BAPFDAL s Docree for }-mlssxon Slandards {Ref, 110), the owners - and -
- operators of Lhe factories and bm!dmgs installed them volumanly in the' Sludy
. They arg. expccted for this mdlter to bc the same in this proy:cl

: Table 10.3.2 blue Gas Measurement Eqmpmcnt in One Agenc;

Cliem | Equnpmcnt Scls. Remarks
SOx Turbidimetric Method _ 3
NOx . | Phenol Disulfonic Acid Absorptiometry - 3 |
PM - | Manual and Auto Sampling Sets ' - ] each 1;5;
H,0 | CaCl, Absorption ' 1]
Velocity | Pitot Tube Velocity Meter L
0, 0, Orsat Gas Analyzer 2.
Balance Blectronic _ 1
Others “Thermometer, Pressure Gage, Chemicals, etc. 1
Car Motor vehicle to transport equipnient to siles 1
Laboratory | Photoelectric Spectrophotometer, Dryer, i
Preparation of reagents, etc.
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Task 8 : Compilation of Stationary Source inventory
1ocal agencies have to file sheets of reviewed answers of the questionnaire and
fluc gas measurcment data in one cabinet, and send copies to the core project
team member in BAPEDAL. Finally, the project team has to compile the
collected data for further use locally and centrally. It is recommendable to
compile the collecicd data weckly as a routine work.
‘The compilation can be carried out using a commercially avaitable spread sheet
computer soft, such as Bxcel or 123, The local team member will input
respective tocal information into own cdmpmcr and send a copy of the floppy to
the BAPEDAL member who input into the BAPEDAL’s compuler by combining
four local fites. | '
The results stored in the computer can apply for a) comprchension of emissions,
locatly and totally, b) comparison with emission standards and issuance af
warning to individual factory, ¢) the planning of emergency counlermeasures
when air pollution exceed the national or local standards in sonie region, d}
planning of emission reduction, [ac{orywnse and rcglonwnsc and ¢) issuance of A

various repons as requlrcd

@ “Tine Schcdulc

Table 10.°3. 3 is composcd 10 show necessmy Umc schcdule assuming that core -
officers of the project team work cxcluswely for ihe above tasks. without havmg any
olher mlenswc assngnmcnt N

' Tab!e 10 3 3 Tnne Schedule for Preparation ol‘ Slahonary Source
lnvenlory ' :

Task | 1998 1999 2000 2001
Review ' '
Identf.
Legal , : 1 1
Question: | ' —{— - h B S é§

Training’ - . ' o
Bquip. .| |

Measure

P O ZN PN E NG PO PO (U

v

Compile
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(5) Required Resources
A. Manpower

BAPEDAL shall compose a project team 1o implement this action plan, when it is
authorized. The team nceds two core officers (including one project manager)
and nocessary clerks to manage the project. One of them should have cxperience

in industrial enginecring.

Two EMC enginecrs trained for fluc gas measurcment in the Study will tc1ch
* two trainees cach from respective Kabupatens and DKI Jakarta.

Twelve Kabupaten officers are cstimated in the budget below. The breakdown of
the twelve is 5 for DKI Jakarta, 3 for Tangerang, and two cach for Bogor and
Bekasi, from the number of existing factorics. They need to work for the project
- 100% for the first one ycar and in avcrage less than 30% of their loads in thc
remammg pmjcct period. Car dnvcrs will be hircd temporally. '

B. lnvcsfmenl and Expenscs (in 1 000 Rp. ) _
32,000

' 1) Wagbs_: Core Pro_}ect thccrs ?X400X(12X3+4) = _
. Clerks 50 % of the above = 16,000
EMC Engincers - 12X 300X 4 ' = 2,400
‘Kabupaten Officers - 12X 300X (12+ 30X0.3) = 75,600
~ Kabupaten Clesks . | S0 % of the above = 37,800
: Kabupatcn I‘cchmcmns 16X 200X16 _ = 51,200
» L ‘Subioial : _ _ 215 OOO
2) Miscellancous Office Expenses 30% of the wages = 64,500
"3) Allowance for Outside Work  2x100x25. = 5000
4) Equipmemt - SOx  5X30,000 = 150,000
NOx  $%30,000 = 150,000
- _ CPM . 5%30,000 = 150,000
© (manuai) ‘ Lo ~ 5X60,000 . = 300,000
Cfaute) ¢ Others 5X65,000° = - 325,000,
| S Car . §X70,000 = . 350,000
. Subtotal 1,425,000
5) Wagesforcardrivers = 4X500X16 = '32,0_00: '
ditto of EMC’s - 1X500%X4 = 2,000
Gasoline & others for cars 6000 (Jiters) X 4 = 24,000
TOTAL | 1,767,500
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0]

. A manual for the inventory survey was finalized and handed to the counterpar - -

TOTAL - 1,767,500

Equipment costs (except cars) include consumable and spare parts sufficient for 1.5
year training and measurement operation, and do not include taxes, custom clearance
fces, nor overseas lransportation costs. The costs are basced on the calalogue prices
in Japan, 1996. ‘The convérsion rate of Japancse Yen to Indonesian Rupee is Rp. 20
to on¢ Yen. Rp. 4,000 per liter of gasoline are cstimated including gasoline,
insurance, compensation for small damages, parking tickets, highway tolls, cte.

Strengthening of Institutions and Legistations

As for the institutional and legislative aspects, the following preparations are

definitely ¢ssential in order to implenient this countermeasures :

- Reinforcement of staff in duty in BAPEDAL and DBLH, and
-:Enaclmc'nl of “Air Pollution Centrel Law’

Evaluation

agency, BAPEDAL,'dUﬁng’ the Study. Besides, technical and analytical methods for -
-the inventory survey were successfully transferred to some BAPEDAL staff. The
- techniques uscd for mvcntory is snnple Undcr lhesc backgrounds, iniplementation
- of the preparation of slau_onary source inventory can be made by BAPEDAL staff

technically. In addition, this countermeasures should be carried out conlinubusly to

© revise the mvenlory Because lhc numbcr and/or kind of s(altonary sources will vary ‘

with thc chang,c of the umcs :

During implementation of the countermeasures, its financial burden on local
governments in‘Jabolabek area is cstimated to be very limited. On the other hand,
BAPEDAL has to allocale over 1,400 million Rp. as the initial investment cost for

' imp]cmcnlfmon This amouni can bc moslly rccovcrcd by fuct taxation, raising the

-addmonzﬂ funds, and soon, -
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10.4 Prepavation of Mobile Source Inventory in Jabotabek (3-A)

(1) Action Justification

It was demonstrated that the mobile source had the substantial impact of NOx to the
ambient air in Jabotabek by the Study. However, il was based on the published

* actual Jabotabek driving characlers are required to have better inventory and its
distribution in the area.

‘The emission factor is variable with driving speed and carrying loads. The speed is

always changing dve to traffic conditions, second by second. A combination of the

varied speeds typical to the cily or country is called a vehicle drive cycle mode or

simply a cycle mode. There are iwo kinds of the cycle mode. One is used to certify

newly produced vehicles of their emission rates, and is not subjoétcd 10 frequent

* changes. Indonesia intends to use the ECE mode because it is mdely accepled in

* countries where Indonesia plans o cxport the vehicles.” The other is site specnﬁc

_ “lecal cycle mode in order to csumate realistic emission factors. In Jabotabek, idling

%: - o | stages scem to be predominant on the congcsted urban roads, because traffic signal
'intervals are so long, and the traffic is highly congested, The mdnvndual segmental

emission factors adjusted to Jabotabek conditions. The emission factors based on the =

palterns composing the Jabolabek cycle mode w_lil be complelely different from those

of the ECE niode which BAPEDAL is planning 0 introduce for the certification. The.
local mode and mherent cmnssxon factors shall! be establushed for the aocurate'
‘emission mvcntory of moblle sources in Iabotabck -

 BAPEDAL #id EMC obtained- the Mobile SOume;lnvcmo;y Study . Guidelines

prepared by the JICA Team during the Study. The Guidelines illustrated tasks

‘needed te prepare the inventory by using published emission factors. The Team

preparcd uie niobile source emission in'vcmorj of Jabotabek following to the

* Guidelines ‘and ‘explained how (o estimate’ the inventory to the indonesian

_ " counterparts at various occasions. Therefore, BAPEDAL has the ' necessary

% - - ~ technologics to-do $0 more accurately and ruahsuer, if the cmlssmn factors are
known for Jabotabek. ' '

Ministry or Communication (HUB) has a chassis dynamometer system which can
measure pollutants in exhaust gas of light duty vehicles such as taxis, passcﬁgcr cars
and motor cycles. This system will be applied for the ECE cycles to issue certificates
of newly produced vehicles. From the viewpoint of emission inventory study,
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another system of the chassis dynamomcter system is required under the control of
BAPEDAL. BAPEDAL should have a support from EMC to implement this project
using the chassis dynamomeler system,

(2) Objectives

&)

 The pl'()_]CCl is mamly divided into five components; a} collection of Lrafflc data in
each Kabupatcn, b) esta_h_hshmem of drive cycles suitable to Jabotabck. ¢}

The main purpose of this project is to prepare the inventory of mobile source
emmissions in Jabotabek. By implementing the action plan, the project will accomplish
following objectives;

" - Strengthening of relationship between BAPEDAL and Ministry of Communication,

and local transportation agencies
- Development of partnership with GATKINDO and PASMI

- Centralization of pollutant emission information

Scope

establishment of a chassis dynamometer system in BAPEDAL, ¢) gencration of

- emission factors of cach car typcs suitable local trafﬁc condmons and f) preparation

~of thei mvcnlory

Task 1: Organization of Task Force Tearn

'BAPEDAL should organize a task forcé team for the. projéci _i'mplcmentali'on.' ks
member will be composed of  representatives of HUB, local governments,

'GAIKINDO and PASMI; ‘total around tén people. 'BAPEDAL should lead the

project and assign individual tasks to all the team member. Also BAPEDAL
should find in 1999 a consultant who may be a foreigner capable of the tasks to be
foltowcd - - ’

- Task 2: ‘Vehiglé Market |

BAPEDAL shall keep vehicle production and sales amounts in Jabotabek updated

with the Relp of GAIKINDO and PASMI, by using en categories such as 1)
- motorcycles and three wheeler, 2) passenger cars, 3) Taxis, 4) microbuses, )

buses, 6) vans, 7) pick-up trucks, 8) 2-axle trucks, 9) 3-axle or more trucks and
trailers, and 10) others.
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Task 3: Investigation of Traffic Volune

Each traffic agency of the Kabupatens should monitor traffic volume by vehicle
categories, time zones, and days. This must be a routine work for the local agency
in charge. Therefore, the task itsel is elimiinated from the estimation of resources.

Task 4: Preparation of Cycle Mode Test Plan

BAPEDAL should prepare a test plan of drive ¢ycle mode for individual local
agencies. The drive cycle modes should be representative of a) highly éonges!ed
traffic roads, b) relatively un-congested roads, and ¢) expressways, in each
Kabupaten. The test plan will include 1) numbers of vehicle classes (o be tested -
(in the highly congested roads, some classes will move in the same mode, because
unable to disturb the general traffic flow), 2) routes {0 be measured, days; and
time zones, 3) items to be measured and recorded - specd changes in time under

© different modes of engine operation (idling, acceleration, cruising ~and
deceleration), rppm and torque of diesels, and_fuél co_n@m'plioni :

: Eﬁl_{j;Boad Tests

BAPEDAL 's.h'ould carry out road tests for the' preparatidn_ of the cycle modes.
BAPEDAL has to rend a 4 wheel vehicle and two moltorcycles, and has -to
. purchase a st of test equipment. The 4 wheel vehicle carrics the test equipment

‘with a recorder of the data. One officer will instruct the, driver the direction and -

voice 1o the recorder any road ‘conditions to be noted for the data analysis. One -
motor cycle will drive through frecly on the selected roads to the dircction
instructed by one officer on the back (the Qjih style). “The other motorcycle will
carry the test equipment and chase it as much as in the same driving pattems of the |
Nt forerunner, ' - z B

* The test may need 2 categories (motor cycles ﬁl}d others) on the highly congested
" roads, S categories (motor cycles, taxis, passenger cars,’ large buses, and slow
~ moving trucks) on relatively uncongested roads and expres$ways. ‘The tesis shall
be carvied out in rush hours and day time, on week days and holidays. Five routes -
of one hour drive will be set up for the tests in each Kabupaten. Total 240 tests
(60 by the motor cycle and 160 by the 4 wheel car) shall be accomplished in each
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Kabupaten. Two tests a day may be possible.

Task 6; Estabtishment of Cycle Modes

BAPEDAL should analyze the data and develop the Jabotabek test cycle modes.
There are two methods for analysis; lime segmental method and elemental
statistical method. The first one is to divide the data into one time span (for
 example 10 minutes). And the combination of the several typical scgmenlsiﬁll be
selected for the mode. The second oné is to divide the data into each element of
modes (idling, ‘acceleration, cruising  and  deceleration) and  statistically

predominant elements will be combined to establish the cycle mode. A computer
BAPEDAL in possession has to mobilize for the analyses.

Task 7: Purchase of Chassis Dynamometer Systen

" BAPEDAL should specily the chassis dynamometer system with an emission gas
analyzer unit, issue a bid package,- analyze the bid, and issue purchase order
which should include ins_léllation guidance, attendance for commissioning, and

- opéra'lo'ré training. - The spc_:cificaﬁon will be prepared with the help of HUB,

because of their hands-on cxperiences. A$ 65% of vehicles produced in Indonesia - .

is the light duty one (taxis, passenger cars, microbus, and vans, under 3500 cc) N €-

" and new environment-friendly motorcyeles and buses are going to be intreduced,

- the light duty gasoline vehicle group is recommended to be targeted for generation . -

| qfcmissio:i raclor_s by BAPEDAL at first, : - S

“The chasms dynamonieler system is composed of the lo]lowmg
. Chassis Dynamomcler power absorpuon 90 kw
maximum allowable speed: 1S0knv/hr
- maximum weight: 3500 kg _
. Emission Analyser (CO]COz, THC/O,, NOx) Umt for gasoline
~engines S S
du‘(,Cl samplmg and constant volume sampling
Acccssoncs for cahbrahon, adjustmcm data recording, cte,

" Task 8: Instablation and Commissioning

BAPEDAL shall supervise the construction work carmried out by subcontractors.
Listallation of the impotted chassis dynamometer system shall be carricd out under
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the guidance of manufactore’s representatives. Commissioning needs for checking
the performance of the repaired or newly purchased cquipment, also under the
altendance and according to the specification of the manufacturers, '

Task 9: Operator Training

Before commissioning, key . operators shall be recruited and trained  in
somewherc where the similar unit is available for. The manufacturer can usually
receive them for basic training and can introduce one such owner willing to
receive and train them. The key operators will operate during the commissioning
and simultancously - train other operators under the guidance of the |
representatives of the manufacturer. The training should include operation,
inspection, and maintenance procedures. :

Task 10: Generation of Emission Faclors

BAPEDAL shall generate emission faclors of the light duty véhiclcs'using its
now installed chassis dynamometer system unider the Jabotabek tes cycle and
ECE cycle for coniparisdn” The test shall be carried out us'ing vehicles with -
different types and producuon ycars (producersx different’ engines X age-
spans) in different categorics of hghl duty and gasohnc engine.

 Task 1 1: Collection of E.misszon Factqrs of Other Categorics

~ BAPEDAL should ‘ask ‘manufacturers and importers- of vehicles in other
calcgones than the hght duty gasoline vehicles through GAIKINDO and PASM[
o generate or estimate related cnussnon factors usin g thc Jabotabek cycle modcs

Task 12: Determination of Average lession' Faclor

" BAPEDAL should analyze the emission test data and determine average emission
factors for HC, CO, and NOx from each categorized vehicles and for each mode.
'S$Ox emissions can be estimated from the fuel consumption'and fuel analyscs.

% : Task 13: Compilation of mobile Source Inventory

BAPEDAL should calculate and compilé the mobile source inventory -in - |
Jabotabek using the emission factors and following the JICA Team’s Mobile
Source Study Guidelines. | '

10-33



. -

(4) fime Schedule
Table 10. 4. 1 is composed (o show necessary time schedule for each task.

Table 10.4.1 Time Schedule for Preparation of Mobite Source Inventory in
Jabotabek

Task | 1997 | 1998 |- 1999 | 2000 | 2001 | 2002 | 2003 | 2004

-

slelsieleloleloplelele

&

{5} Required Rcséurccs
A Initial I'm_;crslmcht of Chassis Dyxxaixioﬁlctcf:Systcnl' _ ‘
One dyhamomctér for gasolinc Iiglyldﬁiy vehicles: Rp. 1,400,000,000 8
One emission test units: : ' : R_p. 2,450,000,000
~ Subtotal " Rp. 3,850,000,000
‘The-above, cost eslimate does not include lax, transportation, c'u_stom:clearance.
- fee, ete. At the site, needed are for construction and fabrication of all components
including local purchase items of housing 400m?® of 2 floors, laboratory facilities,
*foundation, air conditioning, ctc. for one dynamometer and emission-test
~system. o | |
- Subtotal Rp..3,.000.000.000
Total investment of BAPEDAL  Rp. 8,850,000,000
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B. Operation and Maintenance of Chassis Dynamometer System |

Two chicf cngincers, one gas analysis chicf engincer, and six operators may
need 1o operate the systems,

Wages: 3 engincers and 6 operators, 10 % of clerical support and 30 % of of l“ ice

CXPCnses

3X450,000X 1.3X 1.1X12 = Rp. 23,166,000 o
6X300,000X 1.3X1.1X12 = Rp. 30,888,000
Manpower Cost / Year Rp. 54,054,000/ycar

Maintcnance is very imporlam for keeping the system to generale accurate and -
reliable data. Once a year hcavy mainicnance is required possibly including
overhaul for whole of the chassis dynamometer and gas analysis units. Since
_there is no capable agent in Indoncsia, BAPEDAL has to invite experts from
“overseas. The actual cost for this type of maintenance incurred by the Japancse
. OWDETS is given below as a rcfcrencc The period rcquu‘cd for this mamtcnancc 1s

one 10 two weeks annually for one syslcm

© . Water requirement 3,600 Iilcrslday/syslcm cosl, ncgligibld :
-Elcetricity ' 50 kwfsyslcm (6 hours 150 days)
S 1 50X2433X6X150= " Rp: 10, 950, OO(}
- Annuat mhi,nlcnancc and spare parts (cost in Japan)

| ' Rp. 96,000,000 . -
Annml maintenance by contractors (cosl in }apan) 3 o
| ¥10,000, OOﬂlonc system X 20Rp. fycn Rp.200,000,000
Utility and Maintenance Cost / Year ~ Rp. 306,950,000
“Tatal Operation Cost / Year ‘ Rp. 361,{}04,000
“C. Road Test Costs in 1999 and 2000
One 4 wheel car rental with a'driver Rp.150,000/day
One moter cycl'c rental with a driver. S Rp‘.’_?O,()OO/day .
_ One sl of cquipment for road tests kN Rp. 4,0ﬁ0,000 ‘
% - One¢ ‘Recorder and Writer’ ‘ “_ : Rp. 4,000,000 .
Soft wares 1o decode the obtained data ' RpL20,000,000 :
| Subtotal in 1999 Rp.28,000,000
2 Ofiicers {wage, out of office allowance, cxpences)
2X }2X450,000% 1,3 = Rp.14,040,000

Rental vehicles 80X 150,000-+30X 70,000 = Rp.14,100,000
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D. Foreign Consultant

Subtotal in 2000

Total

Rp.28,140,000
Rp.56,140,000

BAPEDAL should contract at the middie of 2000 with a qualified consultant and
*“retain him or her to the middle of 2002. Thte work load of the consultant will be
100% in 2001 and 50% in 2000 and 2002 in Jabotabek. '

Rp. 40,000,000/Month

One consultant, monthly fee

One consultant, expenses in Jabotabek  Rp.

One round airfare of aoverseas trip Rp.

E. BAPEDAL’s Other Expences

15,000,000/Month
7,000,000

" BAPEDAL needs two officers, one 100% and the other 50% of work load fr_om_
. 1998 10 2001, and onc officer with 25% work load in 2002 and 2003, In 2004,
- two full time oﬂlccrs will be needed in BAPEDAL. Two officers in 2000 for the
© road tests, and 3 officers and 6 opcrators of the chassrs ‘dynamometer syslcm

- operation havc hccn counted in the abovc rcspcclwe section.

~ The task forcc membcr (10 for the csnmale) wnll ‘meel monthly unul lhc end of :

the pro;cct

: One ofﬁccr' wage with supixjrting’ clerk and oﬁicé CXpenses .

- Rp.7,020,000/ycar
| 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 |
Officer Wage 1053 | 1053 1053 1es53] 176l 17s| 14.04]
Task mectings - 0.6 0.6 06| ‘06| o6 06| ‘06
Chassis Dyiiamo. 13,850 _ |2,500 [2,554.05] 361.00] 361.00] -
Road test - 28 | 2814 . . -
Consult’s M. Fée | .- | 240 | 480 | 240 . .
e, in Jabotabek | - 90 | 180 90 - -
Consullant’s Trip | - e ] 7 -] -
Total 1113 13,889.1312,883.27|3,239.18] 700.36| 36335 14.64

in million Rp.




(6

™

Strcngthcning of Institutions and Legislations

Institutionally this projoct will expand BAPEDAL’s power over the mobile industry
drastically and incrcase its capabilily to point oul .

Evaluation

BAPEDAL has litle technical experience in running chassisdynamometer systen.
However, there has cxisted in Bekasi a sct of the system owned by lh_é Minislry of

" Communication (HUB) for about 15 years. So HUB has technical experiences in

running chassisdynamometer system. Accordingly, it is necessary that BAPEDAL
oblain a technical cooperation concerning chassisdynamometer system from HUB.

Major cost of these countermeaswres is- for investment of chassidenamomclc}
system installation. The initial investiment cost and the _foreigrf consultant fee for this
COUNEICAsures  is ‘beyond BAPEDAL’é _regular budgct‘ for cnvironmcn'lal'
consrevation. Thus - lhls financial def‘ iciency should be covered - by raismg lhe:

_ additional funds.

*As in the time schedule of lable 10.4.1, mobile source mvenlory would be prcpa:cd o

within 2004. Therefore, no budgcl is given from 2005 for ihc operation of the
chassxsdynamomctcr syslcm " However, such kind of the emlssmn mcasurcmcm _

“should be continued to lhc future to obtain more accurate data for each engine type,

production year, and age span. For cxample, compllahon of emission factors by

Japan Environment Agency show more than 900 samples for on¢ regulation category
of ‘gasolinc passenger car. When new type 'of emission control device or low
“emission vehicle are introduced in the market, new investigation will be necessary

with the chassisdynamometer. system. The mobile source inventory wilt be also
revised according to the change of vehicle compositions of J abotabck in the future,

. probably in 3 t05 years mlerval
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