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1. INTRODUCTION

In accordance with Project Document DP/RAS/89/057 “Regional Network on
Control and Regulatory Messures Concerning Motor Vehicle Emissions”
INIDO/UNDP in cooperation with Korea Institute of Science and
Technology(KIST) organized an Expert Group Meeting on In-Use Motor Vehicle
inspection for Emission Control in the Asia-Pacific Region. The seeting
was held on October 20-22, '992 in Seoul at the presises of KIST,

The meeting was the first in the series of four meetings to be held
under the project DP/RAS/89/057. It was devoted to problems of in-use
vehicle inspection for emission control to shich top priority is given in
the first phase of the project.

Main ocbjectives of the Meeting were as follows:

1. Development cbjective

To initiate, develop and promote the cooperation asong the countries

of the region in the field of motor vehicle esission control and to set

up the nucleus of the regional network for the development and
promotion of recomsendations concerning exhsust emission standards and
practical policy measures.

2. Immediate objectives

a) to provide a forus for exchange of experience and inforsation
among countries of the region in the field of in-use motor vehicle
emissions,

b) to assess options for the inspection of in-use motor vehicles for
emission control, in particular test procedures and emission
limits, and to identify options and common approaches shich are
most sppropriate for the participating countries,

c) to review the draft of “Guidelines for In-use Motor Vehicle
Inspection for Emission Control in the Asia-Pacific Region® and to
adopt its terms,




I1. Agenda

The agenda of the seeting is inclosed in Annex 1.

111, Participants

Participants were:

- the representatives of the following countries which have already
declared their participation or their interest in the project: China,
Hong Kong, India, Indonesia, Iran, Korea, Malaysia, Philippines,
Singapore, Sri Lanka and Thailand,

- UNDP/INIDO staff,

- a technical consultent.

The full list of participants is given in Annex 2. The updated list of

the national focal points for the projects is enclosed in Annex 3.

IV, Presentation of the Consultant's Paper

The comsuitanit presented his draft of “Guidelines for In-use Motor
Vehicle Inspection for Emission Control in the Asia-Pacific Region®,
composed of two parts.

The first part included:

- the status of in-use wehicle inspection for esission control arocund
the world,

~ the status of in-use vehicle irspection in countries of the region
visited during his fact-finding sission: India, Korea, Malaysia,

Singapore, Sri Lanka, Thailand,

- a technical background on pollutant emissions frow S! engine-driven
vehicles and their sessuremsent sethods,

- a technical background on smoke sesasurement of diesel-driven wehicles.

In the second part of his paper, the consultant presented:

- an outline of the motor vehicle emission control systis common for
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countries participating in the project, comprising general description

of the systeam, functions of its main components, organizational
structure of technical services for esission control,

- proposals for common test procedures for in-use vehicles equipped with
both SI and diesel engines, including emission limits, measuresent
sethods and required equipsent,

- recomsendations for implementation of in-use vehicle inspections for
emission control.

In the motor wvehicle emission control systes proposed for countries
participating in the project the emission control consists in:

- legislation espowering competent avthorities to carry out control and
specifying its rules and procedures,

- standards (regulations) for new - and in-use vehicles and standards
for fuel quality, specifying limits and test methods,

- network of test centres and inspection stations,

- supportive and enforcesent elements such as vehicle registration
systea, economic measures: e.g. taxation, custos-duties, incentives
etc., enforcing measures: e.g. sanctions and penalties, saintenance

and repair network.

Inspections of in-use vehicles for emission control include:
a) mandatory periodical inspections,
b) random on-roed checks.

There ehould be a good cooperation between services conducting
periodical inspections on one hand and randos on-road checks on the other,
These services often report to different authorities. They, in particular,
should:

- use the same test methods,
- use the ssme "passed” and “failed” criteria,
- exchange informations.

On-road check results should be used to monitor the performance of




individual inspection stations. Stations for which the failure rate during
these checks is high are to come under special surveiliance. Their

equipment is to be checked for malfunctions and calibration. Penalties
should be introduced for violation.

In principle, in a long term the periodic inspection should be
sandatory for all vehicle categories. The exception to this rule can only
be categories whose contributions to air pollution is sarginal e.g. sopeds,
motorcycles in some countries. As the frequency of periodical inspection
depends on many varisbles different for countries participating in the
project, general recomsendations in this respect can not be given. It
should be determined to some extent by the method of “trials and errors”,
cost effectiveness being, smong others, a factor. One of the criteria for
the efficiency of periodical inspection is the discrepancy between its
failure rate and that of on-road checks. A high discrepancy shows that
this efficiency, smong others because of insufficient frequency, is too
low.

It is recosmended that the periodical inspection is conducted on “test
only” basis. Any repairs should not be performed by inspection stations.
The only exception to this rule is the (0 adjustsent for uncontrol led-and
reduceri-emission vehicles if the limit is exceeded.

The annual share of vehicles checked during gn-road checks should be at
least 5% of total mmber. If this share is lower, the efficiency of the
emission reduction suffers. Two kinds of limits are recommended:

- basic limits,

- “prohibition” limits.

The vehicle which fails the periodical inspection, among others because
it exceeds the basic limit, is given a repair order. The owner is obliged
to have the defects repaired and to subsit the vehicle for reinspection
within the specified period, usually a fortnight. If the vehicle fails the
reinspection it is given a “prohibition of use” order. Such an order is
also issued if the esission during the periodical inspection exceeds the
"prohibition® limit. In this case it is only permitted to drive the




vehicle the shortest way to & repair station and back to the inspection

station.

If the vehicle fails a roed-side check, its inspection certificate is
cancelled. It should be submitted for inspection within the prescribed
period. If the emission level exceeds:

- besic limit for diesel vehicles,

- "prohibition” limit for vehicles equippad with SI engines, the

driver/omer is fined. They are also fined when:

- the vehicle is submitted for inspection (after roed-side checks) or
for reinspection (if it has failed the periodical inspection) after
the prescribed date,

- full load stop screw sealing is resoved (in diesel vehicles).

The basic and "fine” limits for smoke are the same as in this case the
owner/driver is able to see that the vehicle is in poor technical
conditions. However, it is recomsended to set the “fine" limit at
“prohibition” limit for vehicles equipped with SI engines.

Countries participating in the project differ very much in respect of
conditions affecting the emission level. Consequently, the implementation
of one common emission standard for in-use vehicle in the initial phase of
the project does not sees to be realistic. Therefore three levels of
requiresents are recossended:

- for uncontrolled vehicles,
- for reduced-emission vehicles,
- for low-emission vehicles.

The ultimate goal is, however, to harmonize requirements and to
introduce comson standards at least for groups of countries having similar
conditions.

The following scope of in-use vehicle inspections and limits were
proposed for vehicles equipped with Sl engines.




Uncontrolled vehicles

A. Visual checks:
- exhaust systeam,

inlet systes,

ignition systes,

oil and fuel leeks.

B. Check of carbon monoxide (C0) concentration at (low) idle speed.
Basic limit: 4.5% vol. (6% vol.),

Prohibition limit: 8% vol.

If the (0 concentration at idle exceeds 4.5% wol., the idle adjustment
should be performed by means of the cosponents provided for this purpose
and specified in the omer’'s manual, If the idle can not be adjusted
properly, the vehicle is given a repair order (see point 5.2.4.). However,
if the engine operation below 4.5 wol. is not smooth (vibrations,
stalling, speed fluctuations) with the mixture needle not fully turned in
and visual checks have not detected any defects, the vehicle is given the
“grace” limit 6.0% vol.

Reduced-eaission vehicles

A. Visual checks:
- exhaust systes,

inlet systes,

ignition systes,
oil and fuel leaks,

- crankcase ventilation systems,

anti-pollution devices,

B. Check of C0 concentration at idle speed




Basic limit: 4.5% vol. within the engine idle speed range specified by

the manufacturer and spproved during the type certification.
Prohibition iimit: 8.0x wvol.

1f the measured (D value exceeds 4.5% vol. or the engine idle speed is
not within specified range. the idle adjustment should be perforwed by
means of components provided for this purpose and specified in the omer's
wanual. If the idle can not be adjusted properly, the vehicle is given a
repair order (see point 5.2.4.).

Low-emission vehicles

A. Visual checks:
-~ exhaust system,
- inlet systes,
- ignition systea,
~ crankcase ventilation systea,
- anti-pollution devices, in particular catalytic converter and A -
probe.

B. Checks of pollutant concentrations
Two steps of requiresents for low-emission vehicles are set:
- step I - basic requiremsents,
- step 11 - enhanced requiresents.

The details are given in Table 1. For low-emission vehicles any idle
adjustsents are not performed. If the wvehicle fails to meet any
requiresents, a repair order is given,




Requirements for low-emission vehicles Table 1
Specification Step | Step 11
1. OD concentration at low idle*
(% vol. ):
- basic limit 1.2 0.5
- prohibition limit 4.5 4.5
2. HC concentration at low idle®
(ppm as hexane):
- basic limit 220 100
- prohibition limit 800 800
3. 00 concentration at raised idle
speed 2500 rpa (% vol.):
- basic limit --- 0.3
- prohibition limit - 4.5
4. HC conceatration at raised idle
speed of 2500 rpa
- basic limit -— 100
- prohibition limit -—- 800
5. Air fuel equivalence ratio at
raised idle speed of 2500 rpm - 1+0.03

% Low idle speed should be within the range specified by the manufacturer
and approved during type certification,

The proposed scope of emission inspections and limits for vehicle

equipped with Diesel engines are as follows.

A

Visual checks:
- exhaust systes,

injection system,

inlet system,
oil and fuel leaks,




- anti-pollution devices.

B. Check of ssoke intensity by free acceleration method from low idle

speed.

Uncontrolled vehicles

Basic limit:
Prohibition limit:

Reduced-emission vehicles

Basic limit:
Prohibition limit:

Low-esission vehicles

Basic limit:

Prohibition limit:

- 65HSU (2.3m71)
- BOHSU (3.7m"1)

- S0HSU (1.6a"1)
- 80HSU (3.7-1)

value measured and approved during the type
certification increased by a lump figure of
10HSU (0.4m-1) but not higher than 1.6-1
(50HSU)

- 80HSU (3.7m"1)

The above limits are expressed in HSU, However, it does not msean that
only Cartridge smokemeters can be used. Other types, including filter-type

instrusents, can be applied providing the lismits are equivalent to those

specified above,

In periodical inspections, the full-load stop adjustment screw of the
injection pusp governor is sealed after the vehicle has passed the test.
The sealing makes it difficult to decrease the fuel delivery before the
inspection and to increase it, and therefore the smoke level, after the
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inspection which is sometimes the case, If any repair of the injection

pump requiring the resoval of sealing is performed between two consecutive
inspections, the vehicle must be taken to an inspection station,
immediately after the repair has been completed, for a smoke check and
sealing. Vehicles can not be used without the screw properly sealed.

The consultant recomsended the following equipment for checks of
pollutant concentrations for sandatory periodical inspections and random
on-road inspections:

a) for vehicles egquipped with Sl engines:

- mono-component(C0) analysers for uncontrolled and reduced-emiesion
vehicles,

- bi(C0,HC)- and multi-component analysers (CO, HC, C0z, 02) for
low-emission engines,

b) for vehicles equipped with Diesel engines:

- partial flow opacimeters.

The main conclusions of consultant’s peper were as follows:

1. The situation in the region with regard to in-use vehicle technical
conditions and their inspections varies from country to country. In
the majority of countries participating in the project the potential
of in-use vehicle inspections with regard to emission reduction is
not taken sufficient advantage of.

2. 1t is possible to considerably reduce emissions from motor vehicles
by:

- upgrading the standard of current inspections,

- extending the inspection on further vehicle categories
significantly contributing to total air pollution,

There is a need for the introduction of such enhanced inspections in

the majority of countries participating in the project.

3. The reduction of esission through enhanced inspections can be
achieved with lower costs of initial investment than other reduction
options. On the average, it msay be in many cases cost-neutral to
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sotorists as additional costs of inspections and repairs are

cospensated by lower fuel costs resulting from an improvement in

vehicle fuel economy.

4. In order to upgrade the technical standard of current inspections
the following main steps should be taken up:

- to specify in detail and/or to correct test methods,

- to enforce inspection stations to conduct test according to
specifications through trainings of inspectors, supervision and
sanctions,

- to introduce checks and certification of test equipment.

In the first place this upgrading should apply to smoke measuresents

in diesel vehicles.

5. One or two centres for training of senior technical inspectors from
countries participating in the project are badly needed in the
region. The region as a whole has sufficient expertise and
facilities for this purpose.

6. A reliable data base for the assessment of motor vehicle eamission
reduction options and for the identification of the most suitable
ones is required. For this purpose, motor vehicle emission
inventories under actual conditions should be established for
individual countries and for the region as a whole,

The consultant’s paper is not enclosed to this Report as it was
distributed to all participating countries in August, 1992

V, Presentation of the Country Papers

The country pepers were presented by the country representatives. They
are listed below in the order in which they were presented, all papers
being enclosed as Annexes,

. China ( Ammex 4 )

. Title: General View of Motor Vehicle Inspection for Emission Control in
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China
Authors: Mr.Piao Zhongxuan, Mr.Li Guoxiang and Mr.Ye Huihai,
Highway Research Institute, Ministry of Communications.
Presented by: Mr.Ye Huihai.

Hong Kong ( Annex 5 )

Title: Vehicle Emission Control in Hong Kong

Presented by: Mr.Kong Ha
Vehicle Emission Control Section, Hong Kong Environmental
Protection Departsent.

India ( Annex 6 )

Title: Country Paper on Inspection of In-Use Motor Vehicle Emissions in
India

Authors: Dr.B.P.Pundir, Mr N.Bagchi, Mr.B.Sengupta

Presented by: Mr. N Bagchi.

Korea ( Annex 7 )

Title: Vehicle Emission Standard and Control Strategies in Korea
Author: Dr.Kil-Choo Moon
Environment Research Center, Korea Institute of Science and
Technology (KIST)
Presented by: Dr.Kil-Choo Moon,

Singapore ( Annex 8 )

Title: Country Paper of Singapore

Presented by: Mr,Ng Yook Koong
Registry of Vehicles,
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Sri Lanka ( Annex 9 )

Title: Country Paper of Sri Lanka
Presented by: Mr.D.D.T. Vi jesundara
Commissioner of Motor Traffic.

Thailand ( Annex 10 )

Title: In-use Motor Vehicle Inspection for Emissions Control in Thailand.
Authors: Mr. Preecha Orprasirth,
Deputy Director General, Land Transport Departaent,
Mr.Suvidh Voravisuthikul,
Director of Transport Engineering Division, Land Transport
Departaent
Presented by: Mr_ Preecha Orprasith,

Malaysia ( Annex 11 )

Title: Country Report of Malaysia. Control and Regulatory Measures
Concerning Motor Vehicle Emissions
Authors: Mr_ Marzuki Mokhatar
Environmental Control Officer, Mobile Sources Section,
Departsent of Environment
Mr. Yacob Ismail
Assistant Director, Technical Division, Road Transport Division.
Presented by: Mr Marzuki Mokhatar,

Philippines ( Annex 12 )

Title: Status of In-use Motor Vehicle Inspection for Esission Control in

the Philippines
Authors: Mrs.Cirila S.Botor, Att.Percival Cendana, Mr.Emsanuel
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Guitierrez

Presented by: Mrs_Cirila S Botor.
Indonesia ( Amex 13)

Title: Country Paper of Indonesia
Author: ¥r.Dwi Wshyono Syashudi

Directorate General of Land Transport, Ministry of Comsunications
Presented by: Mr.Dwi Wahyono Syashudi.

Iran ( Annex 14)

Title: Motor Vehicle Pollution in Iran
Author: Mrs. Paimaneh Hasteh

Teheran Traffic Control Centre
Presented by: Mrs.Paimaneh Hasteh.

V1. Review of the Draft of "Guidelines™ and Adoption of Its Terss,

The Meeting reviewed in great detail the draft of “Guidelines for In-use
Motor Vehicle Inspection for Emission Control in the Asia-Pacific Region”
prepared by the consultant, The main proposals for amendwents made and
accepted were as follows,

1) Amendments with regard to the form and content of the draft:

a) to include findings of the consultant’s mission to China, Hong Kong,
Philippines, Indonesia and Iran to be held after the Meeting into
Annex 1,

b) to consider the poesibility of combining chapters 4.4 and 7,

¢) to prepare "Executive Sumsary” and to include chapter 7 "Conclusions”
into it,

2) Amendments with regard to the motor vehicle esission control systes:
a) certificate of fitness of the equipment used for emission inspections

- 14 -
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b)

c)

should be issued not by technical canters or by regimal inspection
stations, but by an independent suthority.
3) Amendments with regard to emission limits:

a)

to set up the basic saoke limit for lov-emission vehicles equipped

with Diesel engines at 40 HSU instead of at 50 HSU as recommended in

the draft, because particulates and smoke emissions are a very

isportant environmental problea in the whole region,

to reduce the “prohibition” limits:

- for reduced-emission vehicles equipped with Diesel engines from 80
HSU to 70 HSU,

- for low-emission vehicles equipped with Diesel engines from 80 HSU
to 60 HSU,

- for low-emission vehicles equipped with Sl engines (step 11) from
4.5 vol. to 3% wol.,

to introduce two steps of requiresents for reduced-emission vehicles

equipped with Sl engines:

- step I: C0 limit 4.5% vol. (as recomsended in the draft),

- step 1I: O limit 4.5% vol., HC limit 1000pps ( NDIR analyser

expressed as hexane),

4) Asendments with regard to test sethods:

a)

to specify "at least” four accelerations for the seasurement of smoke
level at free acceleration fros low idle: at least 2 for cleaning the

exhaust systes and combustion chasber and 2 for actual measurement.

The Meeting adopted the asended terms of “Guidelines™ with regard to:

a)
b)
c)

d)

e) equipment.

V11, Venue of Next Meetings

motor vehicle emission control systes,
inspection procedure,
test methods,

esission limits,




The next workshops will be devoted to:
1) new motor vehicle type approval procedures with regard to emissions,
2) motor fue! and lubricant specifications for low emissions,

3) practical policy measures for the reduction of vehicle emissions.

In order to strengthen the activities and cooperation under the project
and to extend the exchange of experience, the Meeting recommended to
organize the workshop !isted under 1) in a country where testing facilities
for type approval exist and the workshop 2) in an oil producing coentry
with well-developed petrochesical industry. The Meeting suggested that the
workshop 1) be hosted by Indonesia and the workshop 2) by Singapore. The
national focal points of these two countries and also other interested
countries are requested to inform UNIDO by the end of December about their
readiness to host the workshops.

VIII. Conclusions and Recomsendations

1. The gradual harsonization of inspection procedures for in-use motor
vehicle emission control is required in the region, with a view to
introducing, as the ultimate goal, comson test methods, equipsent and
emission limits at least for groups of countries having similar conditions.
The harmonization will assist in the reduction of motor vehicle emissions,
among others, by increasing the market power and voluse and by making it
essier for vehicle suppliers to meet comson standards specific for the
region,

2. It is recommended to phase in the harmonization in lines with the
asended terms concerning control systes, inspection procedures, test
sethods, equipment and emission limits specified in “Guidelines for In-use
Motor Vehicle Inspection for Emission Control in the Asia-Pacific Region”
adopted at the Meeting.

3. In the majority of countries participating in the project the potential
of in-use vehicle inspections with regard to emission reduction is not
taken sufficient advantage of. It is possible to considerably reduce
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emissions by upgrading the standard of current inspections. This reduction
can be achieved with lower costs of initial investmsents than other
reduction options. On the average, it is also cost-neutral for wehicle
owners. The detailed recommendations given in “Guidelines™ for seasures to
be taken in individual countries are very useful for this purpose.

4. In order to harsonize inspection procedures and to upgrade the standard
of current inspections for in-use motor wehicle caission control a centre
for training of senior technical men in charge of motor vehicle emission
probless in countries participating in the project is needed in the region.
The main focal point for the project is expected to play an active role in
the training.
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of Expert Group Meeting
on In-Use Motor Vehicle Inspection
in the Asia-Pacific Region

20 October 1992, Tuesday

9:00 - 9:30

9:3 - 10:20
10:30 - 12:00
14:00 - 15:30
15:45 - 16:15
16:15 - 16:45
16:45 - 17:15
17:15 - 17:45

Registration at KIST

2) Opening Remarks by Mr_Jacob Guijt.
UNDP Resident Representative

b) Welcome Address by Vice-president of KIST, Dr.Oh-kwan,
kweon

c) ¥elcome Address and Project Objective Description
by Dr_Hans Seidel, UNIDO Senior Industrial Development
Officer

Presentation of the draft guidelines by INIDG

Consul tant, Dr.S.Radzimirski

Part I: Status of the In-Use Vehicle Inspection for
Esirsion Control

Presentation of the draft guidelines by UNIDO

Consul tant, Dr.S. Radzisirski

rart 11: In-Use Vehicle Emission Inspection Systes
for the Region

Country Paper of China
Country Paper of Hong Kong
Country Paper of India
Country Paper of Korea
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2! October 1992,

9:00 - 9:30

9:30 - 10:00
10:00 - 10:30
10:45 - 11:15
11:15 - 11:45
11:45 - 12:15
12:15 - 12:45

14:15 - 18:00

22 October 1992,

9:00 - 12:00

14:00 - 18:00

Yednesday

Country Paper of Singapore
Country Paper of Sri Lanka
Country Paper of Thailand

Country Paper of Malaysia
Country Paper of Philippines
Country Paper of Indonesia
Country Paper of Iran

Review of the draft of "Guidelines” and
adoption of its terss.

a) Review of the draft final report of
the meeting and its adoption

b) Venwe of next Expert Group Meetings

c) Discussion on comson problems, prospects and ideas for
additional activities,

d) Closing resarks by UNIDO representative, Dr_ Hans Seidel

Technical Visit to North Inspection Station in Seoul.
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Gezeral View of Motor Vehicle Iaspestior
for Bmissiona Ceatrel in China

I. Current situstion of ian-use motar vehicle inspection
for emission control

[c pace witd the rapid growth of economic deveiopmezt in
Chias, motor vebicles of all kiads are izcreasing all over tie count:y.
However, most of them are ruaning in medium aed large cities, for ins-
tapce, there are some 6§05 thousand of motor vehicles in Beijing accoun-
tirg for 1/10 of the total. Therefore, emphasie of motor vehicle ins-
pection for emission contirol in naturally laid upor medium sod large
cities. .
The Governcent attaches grave importance to evirocmesntal air
quality contrel. At present, an air quality momitoriag end detectisng
neiwork &t al] levels has been set up. under unified planaing, by the
competent environmeni protection autbority. Meanwnile, carbon momo-xide
(CO), nitroges oxides (NO,) meniforing spd deteciing posts are sgsigned
iz some traffic lizes, eed particulerly in srteries suck as these ip
tte Beijing urbaz districts azd scel posts Lave come up o 30 iz azuzber
to seek g&ir pollution control. It is icformed tzat. in t5e period of 1986-
1550, the mean eavironmental N0, and CO concentrations of the Capital
atea are both up to the corresponding aational standards. The muricipal
governameni fnas edopied measures of restraiping the urben-district-
oriented ¢raffic facilities sad estsblisziag purifizatiag sysiez in
order to alleviste the cocgestion and to decrease the pollutios
ecissiona.

Motor vehicle ipspection for emission control shouid be str-
ictly undertaken by all motor vehicle manufacturers, refitting works,
ngers, meintensnce snd repair stations and imnorters to comply with the
epission regulation stipulated in the relevant nstiopal legisiation. The
Mizistry of Commumications @L.0.C) and tie Ministry of Pablic Security
G.P.S) will jointly carry out periodic ckeck-out snd supervision works
over running snd overhauled motor vehicles. In-use motor vehicle inspec-
tion for emission control are carried out by the motor-vehicle-performa-
nce-ipspection stations snd competent maintensnce and repsir worksbops
whichk bBave beea formally suthorized by the goverzzmeatsl departmert ic
charge.

At the moment, there are over 300 motor-vehicle-performacce-
inspection stations of all kinds in the country, and half of them are
belong to M.0.C. Motor-venricle-performance-inspection stations siouid
et least undergo such safty snd eavironment tests upon vehicles once s
yesr to enforce 8 faithful complisnce witk the correspocding nstiossl
standards azd to issue snd withdraw a motor or busicess liceace sccord-

ingly.




‘Keguiaiions for tecanical conirol or moior veaicles’ iesued
by the Ministry of Commupiestions stipnlates correspondizg clsuses for
in-use motor vehicle imspection for emissior control acd emphasizes s
mandatory maictecaace and repair system of periodic inspection, ernfore-
ed maintenance and careful repair for in-use motor vehicles. China is
now applying & two-class maintenance system waich consists of the first
end the sec-ond. The first class maintenapce mainly performs operations
on fasteping apd lubricating apd the effective rupning period is gerer-
ally batwees I, 890-2, 200 k= while tde secocd class msiztepzace lays
siress upon check aad sdjustdent and tie ruaning period caa last between
13,000-15,000 km. On completion of the second class detection courses,
measurements of the exhaust gas up to the present legal standards must
slso be ssceriained. ‘ ’

Together with second-class meiptensnce 824 tests mede by
repairer,mainly with appropriate checking and adjusting processes, the
motor owaers mDast make iheir motor vekicles 2-4 times of izspectics
against exhaust gas per year to kees them under the nations! threshold.

At the moment, mediuwm and large scele road transpertation
corporations ip Chips are generally provided with ingpectior facilities
for exhanst emission controi. Thae Gavernment requiree thoce pot having

e facilisies tc adopt =ose vigerous ste3s for meatizg tie demazd as
soon as possible acd will resort to harsher measures to those wko fail
to implement the above-mentioned requirements on & deadiinme, or their
business should be suspended by order.

As for qualiiy checking on compieied producis of overnaui
works (or o2 overhauled engine assembiies onlyl, the Goverzmenti has sii-
pulated compulsory inspectior on exhaust exmission for a locg time. Now,
thke overkaul life of domestic motor vehicles gemerally lsst for sbout
150, 000 km, implying that a normally operated motor vehicle can run for
3-4 years before its next overhaul. Exhaust emission test is a signifi-

- esnt item ap the list of product comformity and exhaust should carefuliy

be messured and then adjusted with pricision icstruments uptii the 2a-
tional tireskold of e emissios is attaized, or o product is sllowed to
leave workshov.

In addition to the annual testing at standing inspection
stations of supervised by public security authorities, on-the-road
random checks are also carried out by inspection team euthorized by
publis security departmeat ga8d environmest protectioz departiment.
Drivers found to run a motor whose exksust emission level beyond limits
should be fined and ordered to gei over the problem -withkin s deficite
time, .
As above mentioned, the motor vehicle users.and the adminis-
trative depariments attach major importamce to in-use wotor velhicle
inspection for emission control, waich, as s result, has contributed to
8 progressive exhaust emissioc coctrol so far,
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[i. Ipstitutionai siruciure of moior-vedicie emission conirei

Iz order to conduct supervision and control over motor vehi-
cle emissions, the National Eaviromment Protectios Bureaa (NEPA), Clina
Motor [ndustry Corporation(C.M I.C). the Ministry of Communications G C),
the Natiooal Import & Export Commodity Inspection Burean (NIECIB)} and
the Ministry of Public Security™ P.S.) have jointly relessed & document
in whick the working scheme and muival relations sre demonsirated as

follows:
The National Bovirooment
Protection Bureau
1 1
MPS MC. CMIC M NIECIB
Resesreh Inctitute of
Envirosmentai Science
|
- |
{ i {
l iHighway Rsearch ’ China Research
—— Instituie | Center of Motor
' I Vericle
{ Technology
Research [nstitute Standards & tocal commodity
of Traffic Control Regulstions inspection organs
r el
{
local traffic
control agencies
peintecsnce & zotor
renair workskop pacufactures
in-use motor vehicles ) pew potor vebicle
inspection
stations
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{1} The Natiorai Eeviroamepi Protectior Bureau (NEPS) .

The Natiozal Ezvirozzent Protectioz Bursaz estrusis Ciins
Research Center of Motor Vekicle Tecknology and Highway Researca Iasti-
tule to drav up tie emission standards and the imspection procedare o
the basis of the relevant air-quality standards and the air pollutien
controi regulations. The bureau is in charge of approving sod pubiishing
those standards aed responsihle for the surervisior apd implemepiation
gctivities.

(2) China Motor Industry Corporation (C.M I.C.)

Various motor vekicle research iastitutes under China Motor
Industry Corporatior unndertake the 2tuding programs on reducing the
epission level of moior vehicies and tde preparstior of the related
enissior cozstrol stsaderds s2é the slike stapdards azé regulatioss for
the wmotor icdustry, particularly for thke pewly magufactured motor-
velicles.

{3) The Ministry of Communications (.C)

Bighway [rstitute nnder the Minisiry of Commupica-
tiens is respocsibie for resesre: works onm techaical messures for the
ezission coatrel aczd takes over e charge assigzed by MEPD ¢s draw 33
tke relsted stacdards. regulatiocas sad izspection processes. Iz additioa,
the institute aiso assumes the responsibility of developing various
detecting methods, devices and equipments during mainterance and repair,
mainiy for the purpose of the emission conirol of in-use motor veaicles.

(4] Tae Miaistry of Public Security M. P.S.)

Traffic coatrol depariment of the Miaistry of Public Security
is in charge of traffic safty which means sufficient enforcement of the
reievapt laws and regulations. A newly manufactured motor vebicle must
be sguhject to the check-out before the registration and liceasure for
beiog aesured that it is &« procuct of s legsl manufsctaurer acd sold by e
legal sale-agezey. Ic-use motor velicle must be subject to a course of
sngusl inspection at any of the traffic control sgency authorized inspe-
ction stations. Unquaiified motors have to be adjusted or repaired until
the requirements are conformed in & subequent inspection.

Cardon moro-xide and Bydrocarbons emissions of moior-vericles
sd with SI ecgice should be measured s¢ idling sod smoke iptessity
esel powered vrehicles should be measured at free acceleration.

In the light of "Administrative regulations for motor velicle
exhaust control® , the environment protection adminiatrative sections of
the Goverument at all levels are bodies obligated to eaforce unified
supervision opn wmotor exhenst emission control end to imstrzct and coor-
dinate works of the ewission cootrol brsnckes.

The envirocmeatal protectioz admicistrative sections of the
Goversment at levels of provioce, sutosomy snd municipality directly

"
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under tae central Goverament ansd cities uader tae jurisdiction of pro-
viasig! Goverament should eaforce motor exhenst smission coptrol over
motor vehicles and the engice assecblies produced %~ in their districts
respectively. Traffic depariments of public securily organs usder the
Government at all levels should map out snd implement concrete control-
iing reguiations governing in-use motor vehicle exhaust emission. The
nstional import & export commodity inspection orgsns and their brapches
bear the resposibility of enforcinrg the special ccnirolliieg regulatiors
over motor exhaust of the import products. Adoizistrative deparimentis
of military motor vehicles should carry oat the special controlling re-
guiations over the exhaust emissions from military motors in accordance
with the national environmental protection law.

[II. Prission ccatrol stasdards for in-use motor vericles

[z Augast 1990,  the Natioza! Baviroumemt DProtectioz Bireas
presided over & conference with working groups on preparstion snd revi-
sion of the comprehensive emission standards of motor-vehicles/motorey-
cles . At tie moment, the to-be-examiped paniccript of the first revised
standards of "The exhanst emission limits or idlieg conditions epd mess-
asizg method for gasolize metor vedicleimetoreycle” azd * The esziaust
ecissicn limits and measuring metbods for gasolice motor vekicles above
3.67 on 9-modes cycle test” have all been reported to tke lesdership for
examination and approval. In addition, the conference decided to set up
g8 npatiop-wide svstem of the emission controi siandards and regniations,
to drew up diese] emissior coatrol stazdards and the standards for iosp-
ection, tke limits of gasolice motor veticle evaporative emissiocs szd
the standards of lead-free fuels.

The ° First revised standards of gasoline motor-vehicle ex-
haust emissions oa idiing conditions’ set by the China national standard
GB3542-83 lists respective sllowable limits in the sttsched table |,
{papers of itde solicited opinions apd ideas have not been publisbed} and
tte allowmadle limits cf the origical stacdards GB2842-82 srz skowz ic
attacked table 2.

IV. Inspection methods and instrumenats

Beside the stsndards of the emission control scd the iaspec-
tioc methods and processes, teckzical specifications for tke inspection
icstruments bkave beez laid down accordiagly to assu the measurement
sccuracy, such as, ° Technical specifications for carbon monoxide and
bydrocarbons acalyzers of gasoline motor vehicle exhaust emission on
idling condition ° znd ° Techoica! specifications for for diesel smoke

intensity detectors”.
Briefs of usual izspeciios icsirumects for no}or emissiocs st

presest in China are gives in attached table 3.
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The oxygea anslyzer indicates the oxygen confest of ex2aus t
witk whick the operator cac icdirectly determ ce whether tie CO azd HC
eTissicas bave come up to relevam! catiomal stamdards sad the carburelor
can be adjusted to the optimized state as to achieve economical runnisg
and dynamic performance of & motor vekicie. Moreover, eagine fuilures
canp there by disgnesed es well.  The inspection procedare is briefed as
follows:

1) Izspessioz azd adjustment of exhaust emissions at idlicg

Rat az engice at idling speed and preleat it to the designed
operational tempersture(70-80C).

Measure the oxygen content of exhaust with the analyzer. The
oxygen conieni saould be kepi wiihin 8-15% ai idiing  The CO arpd HC
copeentration cez be held gromad <{£% and <3000ppz respectively. Incase
the ozyger cocteat is <B%, the gas mixzture should be too dense to conform
sish tto naticna!l €O, PO esissioc limit and tie adjustable stop screw of
the carburetor should then be sdjusied as to restore idling stability of
the engine 1nd to keep the oxvgen content within 5-15% as stipulated.

The oxygen contert within the range of 4-5 3% indicates the
carhureter 2aas Dear ;éjnst & properiy spd the ecemomic end dyrsmic
serformaneas Bave bess aciieved. I tie range is exceeded, the figuid
leve]l of the carburetor zad tte carburetor bslacce skcald be readjusted
up to the specified oxyzen limit.

V. Motor vezicie fueis and two-giroxe engire oil

.Geceral gasolice
(13The research octaze cazbers fall iate 3 grades, No.90,No 93 aad
No. 97.
(2) The anti-krock index is one haif the sum of the AON and MON (Tae
research ¢ tese number apd motor octaze azmbers).
{3) The specification cag be seen in atiached iabdle 4.
.Lead-free gasolice
The specifications caz be seex iz attached table 6.
3.Light diesel fuel
(1)The fuel only spplies to high speed diesel engines ia full-load
operaiion where the runping speed exceeds 16 r/sec..
(2)The specificstions can be seez i3 attsckred table &.
(20 oLigkt diesel fuel No.10 applies to higk speed diesel engines
equipped with 3 prekeater.
sLight diesel fuel No.0 applies to vebicles ouer:ted is
districts where the lowest ambient temperature.is above
4£'C aed the risk rate is 10%
sLigat diesel fuel No.-10 spplies to venicles operated in
districts where the acd ¢he lowest acbient temperature is
sbove -5C and tke risk rate is 10%

—
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sLignt diesel fuel No.-37 applies to vedicles opersied in
digiricts where the Jewest ambhiept temperature is beiweez
5C -14C azd tke risk rate is 10%.
sLight diesel fuel No.-35 applies to velicles operated iz
destricts waere the lowest ambient temperatare is betseen
-i4'C  -25C uad the risk rate is 133
slight diesel fuel! No.-50 applies to vehicles operated in
disiricis woere the lowest ambrient temperatior is beiweer
-98'C  -44°C sad the risk rate is 10% :
4 Nataral gas
Ching bas not fueled any motor-vehicle with liquified natural gss
gso far and using compressed gas to power metor vehicles is still on tr-
ial. In order to save epergy fesources and io reduce the extaust emis-
sign, those districts god provicces whisk gre rich ip pstura] ges like
Sichzan province bhave adopted cozpressed natural gas 3s an slterzatirve
faels for the vekicles siick sre specially mounted witk a large storage
bag on the top.
5. Lubricatiag oil for t@o-stroke petrol engine
In Chins, oo nztiorsl stsndard of Iubricating oil for two-stroke
petrol engice 2as beer workeé ovt till now. The internsl standards of the
labricatiag o¢i! wmazufactused by Chinz Natioma! Patro-chemical Corpors-
tios for two-stroke peirol eczise can be seer in attached table 7.

VI. Bxecutive stratégy for improviag in-use motor vehicle imspections
for emission comiroi

.0c the basis of tte sir quality scd the tecdnicsl level of motor
vehicle, motorcjele acd vekicle engine manufgaciurers im Chiima, CO axd
IC emissioms from gasoline engines sod smoke emission from diesel
powered epgines are of first emergency among the items of exhaust
emissions to be controlled.  Nitrager oxides in the exhapst emiesions
from motor vericles, motercycies snd .z:izi.. engines, sed CO,HC ace
No. froz diesel povered vebicles acd :_%.:%. diesel eagizes are to be
coctrolled gradually in the mext place.

.The exhsust emission contrcl should closely link with energy-saving
activities.

.Tae maintensnce and repair service industry should be well equipped
with disgmostic devices for the engizes sod the operstors skoxlé keow
bow to use them properly. - Tie maictenance and repair service system
shocld be improved to create the sormal tecknical conditions of
engine and to assure it up to the required sational emissional level.

_The emissions of in-use motor vedicles are controlled on the idling
or free sccelerstion coenditiozs. [n order to implemeat s perfect
control of the entire sir pollution emissions step by step , ic-use
cotor vehicle skozlé, at the mozent, be prevented from craskesse lisk-
ing aod fuel vaporizing with belp of forced-equipment method. That
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peans in-use moior vehicles (except ihose of waich engines take the
crankease in stead of the fusetion of sp iz-let sysiez ) shouié be
equipped with 2 closed system of forced draft systex of fuel vapor
control.

6.Yotor vehicle: and moierescles should only use guch fuels which are
of the designed requiremeat and with an officially marked grade or an
of ficially certificated gubetitnte. Developments of low-lesd or lesc-
free petrois are epcouraged.

§.Staadard systen of tke ezissioa coztro! ecasistiag of standards on the
testiag gethods. limit. snalysis, sappling. correction and calibration
should be completed in stages under a unified program.

7. Resedrch subjecte of motor vehicle emiscion control in the coming days
gre: .

A Resesrch oo diessl exgine perticalstes exissioz sontrel.
B.Besearch szd development on the fuels and the lubricaticg oils.
C.Besearch sad developmeat on the acaljzers sad testing equipmentis.
D. Research sad development on tke electronically coatralled ignition

acd the iubricating system. )
E Resesrch and development on the three-way catalytic converter.

VI. Cezclusica

Motor vebicle emissions control and regionsi gir-quality
improvement are particularly of benifit to the regional ecological
sysiem ag & wisle. Tarougha an effaort of interanaiional or interregionai
coorperaiion zetwork, it is possible iz seekizg seientifie, repid exd
effective spproackes of cotor vehicle ezission centrol to protect regi-
oos! apd eves global atmosphere eavirocment. We are always williag o
cooperate closely with international or interregional organizations and
the experts to mDuke 8 contribution to the effective improvemeat of
globai ecologic environment,  snd are ready to carry on any pecessary
orgacizieg and technical works tkereby.
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Si engine exdausi emission standsrd Tabie |

[tems ofdetection On.nérmal idlieg 1500-2500t /mic
& measurement conditions idelizg speed
Notor-vehicle (M. V.) CGz ECeppm Co=
claesified & [

date of impiemeniation 4 strokeé 2 stroke

Date of issue

New-podel M. V. 4 1500 6500 2.6
Newly manufactured M.V | 4.6 2000 6500 3
in-use N. V. b. 6 2300 - 7500 4
After Jan, I.1985
Newly maaufactared XV} 4 1500 6000 2.5
[n-nse M.V. delivered | 4.5 2000 7000 3.6
after Jan.1 1550
After 2000
Nes-zode! M. V. 3.6 1009 5000 2
Iz-use X V. delivered ! 5§ 2509 7500 4
before Jaa, 1. 1355

i

Remara~:BC cuncentration is caicuiated as {ni-iiexine equivdient.

SI engine exhaust emission standard Table 2

terms of inspestion MV. clsesified limit
& rcessurecernt

Co Newly masufactured M. V. < 6%
In-use M.V, <6%

HC. Newiy mannfactured M. V. <2600ppo
Iz-use M. V. <3000

Rezark=:AC concaztration is calculatad as (n)-hexcze egrivalens.

5




Inspeciion insirument

Tabie 3

prizeciple of Technicall Magafactarer |-

Naze ef uses acd scope afa
icstrument | of application detectioc parametara} & model
M.V for CO and HC INFRAD (WDIR) Modei:
emissior | concentrationS Measuring range: ¥EXA-324
apalyzer | measuremeet oz &) CO: 0-2%; )-3¢; Fushap
stroke or 2 HC: 500; 2009; 49990; 8000; | azalyiic
stroke-eagines 1] instrument
and motoreycle tability: plant
emigsions. widely | zero drift <T3%
used ai the (fuil seaie/3n)
steading izspee- ) gpez drift <22
tion statiocs (fell scale/3h)
for M. V. reprodacibility :
performances <2% fuall scale
Smokemetsr | For smoke inten-| Filter-tyre Model:
sity measuremert | Messuring range: Kb0-10 ¥QD-201
of diese! ecgize | suctica capacity: Venzhou
ot free sccele- 330 15ml izstroment
ration &nd full | sampling time:O. 25-1.0s. | plant
load conditions | airtightness: inlet air
iess taan 16ml/min.

Smokezcter | same as aborve Filter-type Moédel:
Measureicg racge: RbO-10 F3Y
precision; less than 3% Foshan

of the full scale | anaivtic
saction capacity: instrument
330t 15mi plant
Reproducibility:
2% of the full scale.
zero drift: <= 3% after
t preheating of 6mia.
M V. oxygen | For gascline Porteble basic messuring | Model:DJ-11}
analyzer | engine exhaust range: 0-5%, 0-25% Tisnjin
gas oxjgen cont- | [ndicatiag precision: electric
eat messurement +6% of the full scale | condenser
Response time: 30sec. plant




generai gasoiine tabie 4

| cel .
l [teps ¢f detestioz quality iedexz Testizg
| . 1 1
& mesasurement No. 90 } No. 93 5 Ne. 97 | methad
ntixnock rerformence:
Researck Octspe Number (KON}, > 90 93 97 G35487
Astikaock icdex {(RON:MON)/2), > |85 39 92 GB5487 |-
Lead content, g/l. oot more than 6. 35 0.45 0.45 | G3353%
Distiliation range:
10% vaporized at 2 tezp., iz C, > 10 G3E53¢
60% vaporized at a temd., in C, > 120
90% vaporized at s tems.,ia C, > 130
Fiosl boiliag poiat, in C. > 205
residue ,% oot higber thap 2
Vanenr pressure in Xpe, {
oz 1 Sept. till 39 Fel., = 88 6017 !
From 1 Mar. till 31 A:g., > T4
Actual gum mg/100ml; sot more than 5 G38019
1B
Izductive phase, miz., > 480 { G3265¢
Sulfur contens, %.mot bigher thac 0.15 63380 |
'Copper corrosion grade, 2 i G550348
]
water-soludle acid or sikali i none GB259
|
Acidity, me, a5 KOH/100zg, > 3 GB37¢
Mechanicul impurities & water none
Dester test pass 1EB31002

Vezark: The alkylated ant:kaock petrol chould be sirikingly =arkad with 2he lead
indication coiour. these data come frox the national standard GB484-385.
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fesd-free gasoiine

table §

[tems of detection quality icdex Testicz
1 1
& messsurepent No.90| Ne.ssi No. 97 | method
]
Antiknock performence: !
Researck Octace Number (RON}, > | 00 83 l 87 GB5487
Actiknock iadex {(ROM:MON!/2}, > |85 R} GB5487
{ G3503
Lead content, g/, not more than 0. 013 GB3020
Distillstion racge:
10% vaporized at & tezp., in C, > 70 GB6536
50% vaporized st & tems., in C, > 120
90% vaporized at a temp.,in C, > 180
Final boiling point, in C, > 206
residne, & oot higher thss 2
Vapeur pressure in Xpa.
from 1 Sent. till 29 Feb > 88 G28017
From 1 Mar. till 31 Aug., > 74
Actual gum mg/100mi, > 5 GB&01¢8
[aduetive phase, mis., > 480 G3256
Sulfur coatent, % cot higher than 0.15 GB380
Copper corrocion grade, > 1 GB509s
water-soluble acid or alkali scae GB2¢9
Acidity, mg, as KOH/100mg, > 3 G3373
Mechanical impurities & water none
Doctor test pass IRE31002

Rezark:The standard sets a lisit for lcad conscat and should not be addad

conscjonsly np tn the [j=jt anymy.




ligat diesel fuel

Taoie 6

. N ‘e . .
[teps of detection & Quality| firrst Qualified testing
measurecent grage petkod |
lodine number, 1.g/100g > § - - SY2i14
Colour, colounriiy, » 35 3.6 - G35540
Acclerating stablized - 2.0 - SY2159
deposit, mg/i00ml, >
Aciual gum, mg/liimg, > - - 7.0 GBS
Sulfur content, % > 0.2 0.5 1.0 G3380
sulfur coatent in thio-sl-1 0.0l 0.01 - GB1792
conols, % not higher than
weter, %, not higher thar | trece trace trace G3260 j
. . i
Acidity. me KOH/100zl. > 5 5 10 63268 {
1
10% Distillation, {
Carben resicuce,® > 0.3 0.3 0.4 0. 3| G3258
As:, %, ot Rigier thac 0. 01 0. 01 0. 02 G2508
Coppar corrosion grade, 1 1 1 GD50346 i
(50°C, 32}, not higher thun |
water solubie noce noce noce G5259 f
gcid or alkali
dechanical impurities none pone pone G3511
Hezadecare pumber 45 ip 45 G338¢
Distillstion range:
50% vaporized at a temp., 200 300 %00
C, oot higher than
§0% vuporized at s temp., 355 3566 365 G356536
‘C, not higher than
956% vaporized at o temp., 366 365 3¢5
‘C, cot bigher tkaa
Deasity (20C), kg/m* GB1834
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Table § cortinued

[tezs of detection & - for all grades cof fuel testicg
measusement - zethod

Ripematic viscosity 3.0-8.0 2.0-5.0 }i.6-7.0 G3265

(20C), mm?/ s | ‘
Cozde sati s peiss, 1010 §-10 -39 -39+t -69 | GB510

C.oot hicker than
Condensing peint,C 13/4 |-6 -14 -25 1 -44 | SY2413
Closecup flaskpeiet, C €5 45 GB2s!
Data resource : GbZ32-87. *
2-stroke SI engine oil standard Table 7
B
[tems of detection Quelity index i Testing
& pessurement t rethod
Avpearasce Browgisk-red b7 ese
sily liquid
Kipemsiic viscosity {160°C), mm?/s ; §. 3-12.§ GBZE5
1
s em . !
Opec-cup flsskpoint, C,cot lower tze 150 G32€1
Condensstion point, C, not higher thao -10 62510
Ask ,§, pot higher than 0. 40 G3503
Y
Carboz residue, %, sot Bigher thac 0. §0 GB2s8
Meckanical impurities, % not Ligher than 0. 01 G35i1
Maxium load on smooin operation report GB3142
conditices (P3), N
Dismeter of abrasion spot, repors GB3142
D (30kg/30min. ), mm
Density (20C), kg/n® ' renort G31864

Data resource- Internsl standard for China National Petrn-chesical Corporateon.
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Country Paper ,Hong Kong EPD 1

1. Summary

This country pager briefly describes the vehicle emission related
air quality problems experienced in Hong Kong.

The current control status, both regulatory and enforcement
issues, are also described. The most pressing problems of
particulate and NOx pollution are iden ified. Draft 1994 and 1998
emission standards are proposed to tackle the problems.

Short, intermediate and long terms draft strategies are laid out
in this paper.

Finally this short draft gaper shares some of the operational
experience learned from the last 4 years of operation of smoky
vehicles control program.

2. Nation Focal Point

In relation to the matters of vehicle emissions with respect to
legislations, policies and controls, the national focal point for
Hong Kong is:

Mr. Kong HA

Senior Environmental Protection Officer
Environmental Protection Department
33/F, Wan Chai Tower 3,

5 Gloucester Road,

Wan Chai,

Hong Kong.

Country code: 852
Tel: 594 6414
Fax: 827 8040

3. Organisation Chart

The Vehicle Emission Control Section of the Hong Kong
Environmental Protection Department is responsible for the
matters of formation of policies, development and introduction of
contro] technologies and implementation of emission control

rogram. The secfion is headed by a Senior Environmental

rotection Officer, and assisted by 3 Environmental Protection
Otf;gers and a team of 15 technical” and clerical supporting
staff.

The work of the section is divided into three major areas:

1) Pol@c* and devg1ogment of emission control strategies and
legislation, including standards on fuel properties and
vehicle emission; :

2) Technical services and introduction of new technologies in
vehicle emission control, including applications on-new and
in-use vehicles;

3) Enforcement of vehicle smoke control program.
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The senior officer reports to the Principal Environmental
Protection Officer, head of the Air Services Group, who reports
to the Assistant Director of the Air and Noise Division, AD(AN).

9D(§N)t!s held responsible by the Director of Environmental
rotection.

Draft pblicies will be put forward to the Po]icz Branch of
Planning, Environment and Lands for decision making.

(See attachment chart 1)

4. control of Air Borne Emission from Motor Vehicles
- List of Related Ordinances and Regulations

Automotive Fuels

Fuel Effective Regqulations/Ordinance
Type Date

Unleaded Apr 1991 Air Pollution Control (Amendment)
Petrol Oordinance 1991

Diesel Proposed Draft proposed specifications
1994 & 93
Emission Standards (New Register Vehicles)

Present: Air Pollution Control (Vehicle Design Standards)
(Emission) Regulations 1991

1994: Draft Emission Standards for Heavy Duty Vehicles

1998: Draft Emission Standards for Heavy Duty Vehicles

Emission Standards (In-use Vehicles)

Present: Road Traffic (Construction and Maintenance of
Vehicles) Regulations

1994: Draft In-use Emission Standards for ALL Vehicles

Inspection of In-use Vehicles

Present: Road Traffic (Amendment) Ordinance

*(These documents in gazette form are available from the
nation focal point) .
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Ovr regulations reflect that the approach we are taking is
techno ogy complying, not forcing. However in future we don’'t
e most advance applicable

want to be too far behind from t
technology.

5. Vehicle Classifications in Hong Kong

(Ref: Road Traffic (Construction & Maintenance of Vehicles)
Regulations

Class Maximum Passenger Maximum Gross
Seating Capacity Vehicle Weight (kg)

Passenger Carrying Vehicles:
Private Car 7
Taxi 5

Public/Private
Light Bus

Public/Private
Bus

Goods Carrying Vehicles:

Light Goods 5
Vehicle

Medium Goods
Vehicle

Heavy Goods
Vehicle

6. Status of Control of Vehicular Emissions in Hong Kong

1) Petrol engined vehicles

Under the Air Pollution Control (Vehicle Design Standards)
(Emission) Regulations 1991, Cap. 311 of Law of Hong Kong,
all petrol engined vehicles registered on or after [.1.9
must use unleaded petrol.

The regulation also lag down the design standards of.
passenger cars and 112 t duty vehicles below 2500kg GVW to
cgnfgrmdto the current US and/or Japanese emission
standards.
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2) Diesel engined vehicles

Under the aforementioned regulation the design standards of
passenger cars and light duty vehicles below 2500kg GVW are
required to conform to the current US and/or Japanese
emission standards.

The aforementioned regulations are being amended to
incorporate the lastest 91/441/EEC directive.

3) Unleaded petrol specifications

Unleaded petrol of Honalgong as defined in _the Air
Pollution Control Amendment Ordinance, is of minimum RON and
MON of 95 and 85 respectively. Lead and sulphur contents are
also limited to maximum of 0.013 g/L and 0.1%

respectively.

7. Some Background of Air Quality in Hong Kong

Background of local air quality in relation to vehicular
emissions

Ambient air quality objectives (AQOs) are being implemented in
Hong Kong which are of similar stringency as in the US. (Table 2)

Among the pollutants being sgecified, the Total Susgended
Particulates (TSPI. Respirable Suspended Particulates RSP} and
Nitrogen Dioxide (NO2) are of concern. In urban areas, the TSP
and RSP level are consistently exceeding their_ respective AQUs
while the NOZ level is at the marginal level. It was estimated
that vehicular emission contributed approximately 75% of both
garticq1ate and nitrogen oxides (NOx) emissions and, thus, are
he major source of pollution.

Further information can be obtained from the Principal
Environment Protection Officer of the Air Services Group of the
Hong Kong Environmental Protection Department.

8. Fleet Population and Vehicle-kilometre Travel

(See attachment figures 3 & 4)

The city state of Hong Kong is a dense development comprising
residential, commercial and industrial activities. In most
laces, situations of mixed goods and Rassenger transports can be

ound. The situation is even'worse with the "old towns" where
traffic flow volume, passenger and goods embarkment are
difficult to manage in_terms of minimizing emission from vehicles
and its impact on people in the area.
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The terrain of Hong Kong varies significantly, with high rise
buildings along_main roads, formin?_typlcql street canyons.
Disgersron modeling on situations Tlike this is difficult, and,
although new town planning being exercised is improving the air
poilution impacts on people, such benefit is not shared by the
people Tiving in the old towns.

9. Estimated Tonnage of Emission from Motor Vehicles

Trend of pollutant emission from motor vehicles

It is estimated that by 2001, there would be some 65% increase in
garticulate and NOx emission as compared with 1992 level due to
he expected increase in traffic volume. (See figures 5 & 6)

Figures 7 & 8 shows the breakdown of the pollutant contribution
by class for 1992 and 2001. It can be observed that goods
vehicles and buses are the major contributors and they are
primarily Diesel engined vehicles.

With the expected growth in traffic volume, the situation will
get worse and hence the "at source” cgntr01 of vehicular emission
is a must as a solution to improve air qua11t¥ of Hong Kong.
This requires stringent control on emissions from new and
in-service vehicles.

Of course one should not ignore the important role of groper
plqnqlng_on transportation arrangements in the areas of demand,
utilization, routing etc. not onl{ to minimize the.im%act of
emission on the environment, but also to emit as little
pollutant as possibie to assist the global environment.

10. Short, Intermediate and long Term Solutions to Tackle
Vehicle Emission

See chart 9.

A11 the light duty petrol vehicles would be regulated using the
most stringent standards feasible.

A program to upgrqde the medium and heavy duty Diese] vehicle
requlations is being formulated in the draft proposal aiming at
US standards or egu1va]ent of 0.6 8/bhp-hr particulate and 5
g/bhp-hr NOx standards by 1994 and 0.1 g/bhp-hr particulate and 4

g/bhp-hr NOx standards b{ 1998. Feasibility of accelerated

grggram for urban buses to advance the 98 standard to 96 is also
eing considered.

In paralle] with the Diesel program, the required low sulphur
Diesel fuel sugg]g is under negotiation with the oil industr
targeting at 0. y 1994 and 0.05% b¥, or, no later than 1998.
The objective is to have low sulphur fuel standards set .in
parallel with the requirements of particulate emission standards.
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The draft will also ﬁropose all new vehicles be reguired to carry
emission warranty. The warranty will form the foundation of
implementing in-use emission standards and inspection and
maintenance programs. )

To address the problem of nuisance of Diesel black smoke and the
resulting higher particulate emission, this office will propose
that all Diesel vehicles must maintain below HSU 40 at tailpipe,
as measured with accessory load, throughout its useful life. In
fact the HSU 40 may be a convenient point to define useful life!

Also the possibility of retrofitting of particulate trap oxidizer
(PTO) on some existing_heavy dut¥ Diesel vehicles such as urban
buses, where they usually last tor about 20 years, is being.
%oniigereg. Feasibility study/demonstration programs are being
ooked into.

In short, there does not seem to be an overnight solution to
directly tackle emissions from various classes of vehicle and
address the reguirements by the air qualitz objectives.
Introduction of unleaded petrol (ULP} and three way converter
(TWC) technology was a corner stone tor the development of
vehicle emission control, which the solution for Hong Kong 1a¥s
more in the proposed intermediate and long term strategies o
most stringent light duty petrol and heavy duty Diesel emission
stqu%rds, and the technology development in light duty Diesel
vehicles.

11. Brief Information on the Smoky Vehicles Control Progr-m

Implementation of the Smoky Vehicles Control Program in Hong
Kong

(Reference chart 10 and table 11)

Under the Road Traffic (Construction and Maintenance of Vehicles)
Regulations of Hong Kong, vehicle emitting excessive smoke is
illegal. The requlation defined excessive smoke as 60 HSU as
tested by Hartridge Mark 3 smoke meter.

Hong Kong Environmental Protection Department is running a
spotter program where some 450 trained volunteers will report
smeky vehicles spotted to the enforcement age.icy. In 1988 the
program started to test smoky vehicles by one testing centre
operated by Environmental Protection Department alone. The
testing capacity was then expanded bg adding designated private
tes%1ng centers in 1991. Currently there are 20 such private
centres.

Data of the reports received from spotters would be verified by
comparing with the vehicle register via a computer link.
Incorrect data_or vehicles under action by the authority would be
screened out. Typically the wastage rate is about 40%.
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An emission testing notice would then be issued according to the
actionable reports. The notices are sent to the registered owners
of vehicles concerned by registered mail. At the same time a
computer code will be added to the vehicle regxster to ?revent
vehicles under action from licence renewal or transfer. The
notice will reguire the vehicle owner to correct any defect of
the vehicle and have it presented to any one of the 20
designated centres for emission testing. -

Free acceleration test procedure is adopted for testing with
maximum limit set at 60 HSU. Vehicle being tested would be put in
neutral transmission, with clutch engage , at idle and the
accelerator pedal would be depressed to its maximum travel until
the engine speed achieve its governed maximum speed and then
release immediately. The process would be repeated for 3 times to
clear any loose soots inside the exhaust system. The same free
acceleration Erocedure would be repeated for 3 time and a
Hartridge Mark 3 smoke meter is used for the smoke measurements.
Maximum allowable deviation of the measured results is § HSU and
the %zerage of 3 valid measurements would be taken as the test
result.

A limited time geriod (currently 18 days from the date of notice
would be given to the owners to obtain an emission certificate o
compliance from the testing centres. Owners whose vehicle failed
to comply to the HSU 60 standard or fail to present the vehicles
for tﬁitang, would result in the vehicle licences being
cancelled.

Training is grovided to the testers of the testing centres by the
Environmental Protection Degartment. Also their operations are
guided by the authority in the form of code of practice.

Following are some enforcement statistics:
(Refer to table 12)

Some experience in the operation of the smoke control program

In parallel to the smoke control grogram, Environmental
Protection Department also conducts a roadside survey to monitor
the trend of the percentage of smoky vehicles. Data collected so
far is not sufficient to draw any solid conclusion, but the
results seems to show:

a) there are fewer 100HSU smoky vehicles as it was,

b, the_progtam tends to be more effective for light buses and
taxis which most of our spotters are active,

¢) a higher awareness to the public and to Diesel vehicle
owners of the smoke problem.

An estimation was made to check how effective the smoke test is
in rectifying smoke defects and to maintain the vehicle in the
state of tune (i.e. no excessive smoke) within 12 months after
the inspection. It was revealed that on average only 33% of
vehicles tested will remain in an "acceptable” smoking level
within 12 months after passing an inspection. The percentage
varies with vehicle classes. Light duty vehicles such as taxis
and light buses exhibit more frequent smoke problems. Technical
report is available from the national focal point on request.

The variation between the passing rate of 80% and the estimated
effectiveness of 33% indicates that the inspection procedure
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itself is not stringent enough to reflect the actual on load
operation conditions. It is also believed from field experience
that tampering of fuel injection equipment to pass inspections
and reset to a higher fuelling level afterward does exist among
some operators to avoid actual maintenance work on the engine.
Hence physical inspection on the injection equipment may be one
of the solutions to the smoke problem.

The other problem with the free acceleration test procedure is
that it failed to reflect the on-load road running operation
condition and may not able to rectify some defects. Therefore the
agp]ication of artificial loading such as air-conditioning and

e ectgic Aoadlng during the test is being investigated an
considered.

The second issue is the leniency provided by the private
inspection centres in reporting_smoke test results. Figures 13 &
14 shows the frequency and cumulative frequency of the_ smoke
test results respectively. It was noted that most results falls
within the band from 40-50 HSU. In figure 14, the cumulative
frequency for results from private centre exhibit a hump for HSU
Jjust below 60, while for results from EPD centre is smooth
throughout. It is obvious that testers will most likely report
results slight above 60 HSU as below 60 HSU to allow a pass,
though the average passing rate for private centres is just a
couple percentage points above EPD’s results.

12. The Way FPorward

The discussion above had unfold the problems of smoke nuisance,
particulate and NOx pollution in Hong Kong.

The analysis has en-visioned the primary objective of the Vehicle
Emission Control Section to enact on the "at source” control of
vehicular emissions.

Heavy duty vehicles, whom were identified to has contributed

majority of urban air pollutions, must relay on the medium and
long term strategies in introducing the world most stringent

§m1ss1on standards and best available control technology for Hong
ong.

Standards for light duty petrol vehicles will be kept uparading
as long as it is required. The development in transitional low
emission vghvc]es,(TLEVs%. low emission vehicles (LEVs) and the
zero emission vehicles (ZtVs) would then become the backbone of
our control tools.

The two aforementioned items of air-conditioning and electric
Toading will be added to the smoke test procedure.

An emission warranty would be required for all new cars, which
would define the responsible parties and liabilities, coupling
with an I&M program would keep the deterioraticn of petrol
vehicle to a minimum. Such approach would become the future shape
of our in-use vehicle emission control. -
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While there is little development in light duty Diesel emission
control technology wor ldwide, our targefing classes of vehicles
such as taxis and light buses may have an unknown future. Until
there is a clear indication or break through of real possibility
of smokeless as well as odorless llght duty Diesel vehicles, we
will keep working on the strategy of reduce reliance on light
duty Diesel vehicles, which may include a forced shift to
alternative fuels.

END
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With respect to the Guidelines for In-use Motor Vehicle
Inspection for Emission Control in the Asia-Pacific Region, we,
the Hong Kong Environmental Protection Department would like to
make comments as follow:

1,

Certification of small quantity production vehicles:

For small city states such as Hong Kong where vehicle
supplies are solely depended on importation, it would be
difficult to make special arrangement for small gquantity
production cars. Our opinion is that if the vehicle
manufacturers concerned is not able to fulfill COP
requirements, then individual emission certificate should be
required for each vehicle to be registered.

Limit or tax on the age of second hand vehicles:

Currently there is favourable taxation rate on First
Registration Tax (FRT) for used vehicles, working to the
depreciation of the value of the vehicles. Limit on vehicle

" age or added tax may violate the spirit of free port Hong

Kong is adopting.

Furthermore some vintage cars are of economical value while
actually making less pollution due to their limited on road
running mileages.

In fact Hong Kong has adopted the requlation such that all
vehicles to be registered after 1.1.1992, both new or used,
must conform to the current emiss:on standard which will
require TWC technology and must use ULP. The only exceptions
are vintage cars of 20+ years old and private imports for
expatriates.

COP requirements and inspection for registration and licence
renewal:

There is no COP requirement for Hong Kong. Pre-registration
inspections are only limited to goods and passenger service
vehicles.

Annual inspection on smoke is limited to taxis and buses. No
emission check on petrol vehicles is required.

This office holds the view that regular inspection on
emission related items must be adopted in future so that the
deterioration of the emission control systems could be kept
under control.




—_— e .

. 4. Fines and licence cancellation on violation of en;ssxon
) limits:
Licence cancellatlon is being enforced in Hong Kong. However
. if the fine is™too Iow, then offenders would just pay the

- fine 1nstead of malntalnlng/repalrlng their vehlcles.

5. Halntenance,_spa:e-parts nechanlc cost and equlplent level:
We believe the use of non genuine parts is a problem
impacting on emission performance. Hence using certified
parts of critigal effect on emission performance should be a
direction to go.: Génerally speaklng the cost of equ1pments
for smoke and CO checking at englne idle condition is not

.. —'substantial. . ) -

‘6. Inspection functlonal groups:
Mob11es* must clarify the objective of roadside checking
s‘nce it is ‘Hiqghly -manpower intensive and probably create
traffic slow down. Deterrent effect?
Local stations and repair shops: a comprehen51ve code of
practlce must be stralghtly observed.

7. Inspectlon nethoas .
smoke - related to partlculate. Accessory and air
conditioning load suggested.
CO0 & HC - recomnend to determine the conversion eff1c1ency
and Lamda of the catalyst.

...NQx - a problem for Hong Kong, how to check?

. ——— - > - v e =
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:ii National Focal Point: .
In reiation to the matters of vehicle emissions with respect to
legislations, policies and controls, the national focal point for

Hong Kong is:

Mr. Kong HA
Senior Environmental Protection Officer

Environmental Protection Department
33/F, Wan Chai Tower 3,

5 Gloucester Road,

Wan Chai,

Hong Kong.

Tel: (852) 594 6414
Fax: (852) 827 8040




Organisation Structure of Hong Kong -
Environmental Protection Department
on Vehicle Emission Control

Owector of
Env. Pratectron
Department

|

Asst Dwector

(Nt & Norse Div)
PEP.O.

Head of
Ar Services Group

SEP.O.

Hesa of

V.ECS.

I
l l i

EP.0 EPO. EPO. )
Sutyect Officer Sutyect Officer Subject OfMionr
Strategy New Tecnnology Enforcement

— Emismon Controf
Aesewrch

L Pokcy Formation

—  Legsiation L~ Resewc! Programs
Deveiopment

V.E.C.S. - Vehicle Emission Control Section

PEPO/SEPO - Principal/Senior Environmental Protection Officer

EPO - Environmental Protection Officer

- Smoky Veluces
Control Program

— Certfication

| CHART 1
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Air Quality Objectives
(AQOs) of Hong Kong

Pollutant

Sulphur Dioxide

Total Suspended
Particulates

Respirable Suspended
Particulates

Nitrogen Dioxide

Carbon Monoxide

. Ozone
Lead

Al umits in micro gram per cubic meire

800

300
30000
240

10000

00
80
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- Total Vehicle Populatioh as at Sept 92

Car
228809

Taxi+Light Bus X_
23688 pguys N\
8129

L + LH Truck
89334

Data from Vehicle register
L - Light LH - Light Heavy
MH - Medium Heavy HH - Heavy Heavy

_Others
33877

MH + HH Truck
30152

lelgure 3
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Petrol & Diesel Vehiczle Population
as at Sept 92

Car
224167

Light truck Bus
20348 8128
' Taxi + Light Bus
23688
___Motor cycle
18221
Light heavy truck
Light Trd@RE7
3768 Heavy truck
850868
Petrol Diesel
_ L]Flgure 4




Estimated Total Particulate Matters Emission
| From Motor Vehicles .
| (Current Control Measures)

Normalized Total PM Emission

1.8

6%

0.6
&\
9
Year
For light duty cars and trucks < 2500kg GVW lelgura 5

PM std. equivalent to current US Federal std.
No PM control on vehicles > 2500kg GVW




Estimated Total Nitrogen Oxides Emission
From Motor Vehicles
(Current Control Measures)

F T E LSS LL S

Year

For light duty cars and trucks < 2500kg GVW quigur e 6 |
NOx std. equivalent 1o current US Federal std.
No NOx control on vehicles > 2500kg GVW







-Nitrogen Oxides Contribution Breakdown by Vehicle Class

for 1992 and 2001
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E Proposed Motor Vehicle Emission Control Strategy for New Vehicles
:
Vehicle Approx. Popu. Short Intermedinte Long
Class as of Sep 92 92-94 94.97 93 and nfter
» Diesd
Car 4600 ULP & ITWC &M LEVs
Taxi 17000 Smoke Ctrl. Prog. 91/44/EEC ULP & TWC ?
4 stringent 1&M (AL fuels)
o Light Van 20000 Smoke Curl. 91/MH/EEC + 1&M ULP & TWC?
- Light heavy truck 55000 Smoke Cul. LS 90 or eqquv. US 98 or Equv.
Mediua heavy truck 27000 -ditto- -ditto- -ditto-
Heavy leavy truck 1000 -ditto- -ditto- -ditto-
Light bus | 4000 Smoke Ctrl. 91/5412/LEEC ULP & TWC ?
+ stringent I&M (At fuels)
Bus 5000 Smoke Ctrl. -+ Retrofit US 90 or equv. US 98 or Liquv.
Others minimal

All new standards will be complemented with emission warranty
Alternative [uels: reformulated gasoline, LPPG, NG etec.




Proposed Motor Vehicle Emission Control Strategy for New Vehicles
g

Vehitle Approx. Popu. Intermedialte Long
Class as of Sep 92 94-97 98 and after

»Petrol
Car 230000 TLEVs
Light Van 4000 TLEVs
Light heavy truck 10000 TLIEVs
Medium heavy truck minimal - -
Heavy heavy truck minimal -
Light bus minimal -
Bus | ' minimal

M/C+Others 18000

All new standards will be complemented with emission warranty
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Smoky Vehicles Spot and Inspect Program i
Jperated by the Hong Kong Environmental Protection Department

»  Objective: To encourage vehicie owners to maintain their vehicles reguiarty
» Target Vehicles emiting excessive smoke while opsratng on the road

Convol mode: Trained spottars o spot smaoky vehicles for sxcessive smoke, subsequent inipocﬁon(s)
at designated centres until vehicles passes in-use smission standard (HSU 60 tested by free
accsieration method)

Status:
Program started: 19€8
Number of spotters: 450
Number of inspection centres: EPD (1)
Designated privats (20)
Estimated number of inspection for 1992: 43,000 vehicdie-inspections
Test fae: HKS140 per every and subsequent inspections
Current passing rate: 80%

Functional groups:

Enforcement regulation:s: In-use emission standard (60 HSU smoke) (Road Traffic Regufatons)
Enforcement agency: Environmental Protection Department

Conwol mode: Requiring the vehicle owners to serve inspecton notce issued by the authority
initiation mode: Jeports from trained voluntesred spotters

Call up mode: Inspection notices to vehicie ownsrs by registered mail

Inspection mode: decertralized

Inspectors: Testers trained by the enforcement agency

Control of inspectors: Code of practice issued by the agency

Psnaity of non-conformity of standard: Cancejlation of vehicie license 18 days after notice issued

Organisation of controi setup: see chart

Test procedures: No load free acceleration
Authorized squipment Hartridge Mark 3 partial flow meter
Limit 60 Hartridge smoke unit (HSU)

Enforcement statistics: see charts
Effectiveness: 33% of inspections results in no reappesarance of smoke problem within 12 months

Experience of snforcement:

centralized Vs decentralized: reservation in marginal readings (see charts)
testing method: insufficient to rectify probiems

inspection items: unable to prevent tampering of tielling equipments




Statistics of the Smoky Vehicles Control Program

1991 1992

# of reports 16418 25145 29032 23623 28665

received

# of exam. 11885

performed

Passing

rate

# of licence
cancellations

recommended

# of vehicles 159

scrapped Table 12|




Comparison of Passing Rate
between EPD and Privale Centres
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Comparison of Passing Rate
between EPD and Private Centres
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Proposed Motor Vehicle Emission Control Strategy for New Vehicles

Vehlole Approx. Popu. Short Intermedinte Long
Class as of Sep §2 92-94 94-87 96 and after

*Petrol
Car 230000 ULP & TWC
Light Van 4000 ULP & TWC
Light heavy truck 10000 ULP & TWC

Madium heavy truck minimal -

Heavy heavy truck minimal -
Light bus minimal -
Bus minimal

M/C+ Others 18000

*Diesel
Cear ULP & TWC 1M LEVs

Taxt Smoke Cul. Prog. 91/44|EEC ULP & TWC ?
+ stringent &M (Alt. fuels)
Light Van Smoke Cul. 81/441/EEC + 1&M ULP & TWC 7
Light heavy truck Smoke Cul. US 90 or equv, US 98 or Equv,
Modlnn.\ heavy. truck -ditto- -ditto- -ditto-

Heavy heavy truck -ditto- -ditto- -ditto-

Light bus Smoke Ctl. 91/542/EEC ULP & TWC 7
+ stringoent 1AM (AlL, fuels)

Bus $000 Smoke Cul. + Relrofit US 80 or equv, US 98 or Equv,
Others minimal . - .

ANl new standards will be complemented with emission warranty Q]Chart 9

Alternative fuels: reformulated gasolline, LPG, NG elc.
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Proposed |I&M Concept

Diesel Vehicles (i.e. Commercial Vehicles)

-Smoke Control Program. Spotting at HSU 60

-Test by Free Acceleration method, with accessory load
-Pass at HSU 40

Petrol Vehicles (Passenger Cars)
-Annual emission test after 4 years
-Test with accessory load

-Mainly test for converter efficiency

Petrol Vehicles (Commercial Cars)
-Annual emission test
-May require annual rebuild / catalyst replacement




£L

Proposed Motor Vehicle Emission Control Strategy
for Current Vehicles

—-————

® Smoke Control Program
e Enhanced Smoke Test Procedures
-add air-conditioning load

-check governor sctting

® Bus Retrofit

-trap
-catalyst
-repower .




Proposed Motor Vehicle Emission Control Strategy
for New Vehicles

» -

e Emission Standards
-enission level
-cimission warranty
-tamper proof

e Reduced reliance on Light Duty Diesel Vehicles
-alternative luels
relormulated dicsel
reformulated petrol
LPG
NG
Electric




Proposed I&M Concept

¢ Diesel Vehicles (i.e. Commercial Vehicles)

-Smoke Control Program. Spotting at HSU 60
“Test by Free Acceleration method, with accessory load
-Pass at FISU 40

$L
®

Petrol Vehicles (Passenger Cafs)

-Annual emission test alter 4 years
-Test with accessory load
-Mainly test for converter :[ficiency

¢ Petrol Vehicles (Commercial Cars)

-Annual emission test
-May require annual/rebuild catalyst replacement
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1.0 INTRODUCTION

The vehicle population in 1India, particularly of
motorcycles, scooters and mopeds has increased at a rapid
rate in the last decade. The capital city of Delhi has the
largest population of two wheelers of all the metropolitan-
cities of India. The daily discharge of carbonmonoxide (CO)
and nitrogen oxides (NO,) by transport, industrial and
domestic activities in Delhi projected upto the year 2000 are
shown in Figs. 1 and 2, }espectively. By the end of this
century, 1050 tonnes CO and about 306 tonnes of NO,. will be
emitted everday in Delhi.

The air quality is being monitored at several points in
many major cities. At a busy intersection of roads in Delhi,
ambient CO and NO. concentrations are shown in Figs 3 and 4,
respectively. Although, upto 1990, both Carbon monoxide and
Nitrogen dioxide are still within acceptable limits, but
if vehicle emissions are not controlled, these may reach the
values well above the ambient air quality standards. '

Emission standard for vehicles were formulated for the
first time in India by the Indian Standard Institution (ISI),
now known as the Bureau of Indian Standards (BIS). Indian
Standard, 'Smoke Emission Levels for Diesel Engines (Is:8118-
1976)' and 1Indian Standard, ‘Emission Limits for Carbon
Monoxide for Vehicle Powered by Spark Ilgnition Engines (IS:
9057 -~ 1979)' were published in 1976 and 1979,'respective1y.
Based on these standards, the State of Maharashtra amended

the Bombay Motor Vehicle Rules in 1984 introducing in-use
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vehicle 1inspection for emission control particularly in
Bombay in view of fast growing problem of pollution in this
biggest city of 1India. Later, other Indian states also,

adopted the same standards during the period 1986-88.

2.0 EMISSION LIMITS FOR IN-USE VEHICLES

The emission limits for 1in-use vehicle inspecticn

specified from time to time in India are given in Table-1.

IS : 8118-1976 specified separate smoke limits for urban and
non-urban areas. The smoke limits were specified both urder
'Free Acceleration' and °‘Full Load on Road or Chasis
Dynamoneter’'.

Carbon monoxide emissions from petrol vehicles wera
specified under 'engine idle'. Two different limits werz
first specified in 1979, viz. (1) For vehicles less than 3
years old and (ii) For vehicles having completed S5 years cr
80,000 kns.

Later, both the standards were amended by CPCB8 ar3
notified by Ministry of Environment and Minstry of Surfaces
Transport, Govt of India (Motor Vehicle Rule 115). The
revised limits are also given in Table-1. For the diesel
snoke enissions, in the amended standards no distinction is
made for vehicles wused in wurban or non-urban areac.
Secondly, for the smoke limits in addition to Hartridge smok:-
units and Bosch units, the equivalent 1light absorption
coefficient was also specified.

As regards idle CO emissions, the in-use vehicles were

grouped in three categories viz (i) 2 and 3 wheelers with




engine capacity ¢ 50 cm®, (ii) 2 and 3 wheelers with engines

other than in category (i) and (1ii) the passenger cars,
jeeps and light commercial vehicles.
TABLE-1

IN-USE INSPECTION LIMITS OF VEHICLE EMISSIONS IN INDIA

Vehicle Emission Limits
Description

PETROL VEHICLES Idle CC
1979 1984
< 5 Yr Age

2 5 Yr Age or
80,000 Km

1986 1937-88 (i) 2 & 3 Wheelers
< 50 cC

(11) 2 & 3 wheelers
> 50 ccC

(1ii) Cars, LCV's
DIESEL VEHICLES

1976 1¢34 Urban Vehicle Free Accen 65 HSU
-88

Non Urban Vehicles Free Accn 70 HSU

Aall Free Acen 65 HSU or
2-3 l'h"l

Full Load 75 BsSU

at 60 to or 5.2 Bosch
70% of or 3.1 m-?
Rated

Engine speed

These limits have been now adopted by the different Indian

States.




3.0 EMISSION MEASURING EQUIPMENT
Emission equipments specifiedAand being used are given

below :
Table-2

EQUIPMENT TYPES FOR IN-USE VEHICLE EMISSION INSPECTION

Pollutant Test Method Principle of Typical

Measuring Makes
Equipment
Diesel Smoke Free Accn Light ' Hartidge
Acceleration Extinction AVL
Smoke IIP*
Impingement

on a specified
white paper

Full Load Light Hartridge
Extinction AVL
Full Load Filteration Bosch
CO fron Idle NDIR Horiba
Petrol Riken

vehicles

* This smokemeter although not specified in the standards is
being used by several organisations due to simplicity of
its operation and low cost and a good correlation with
Hatridge smoke meter under free acceleration.

I I I ) n




4.0 ORGANISATIONAL STRUCTURE FOR IMPLEMENTATION OF IN-USE
VEHICLE EXHAUST EMISSION STANDARDS IN DELHI

The organisation struéture for implementation of inuse
vehicle exhaust emission standards in Delhi is given in
Annexure 1. Central Pollution Control Board, Ministry of
Environment & Forests & Bureau of Indian Standard are
responsible for development of exhaust emission standard
and Ministry of Surface Transport after examining the same
notified the standard under Motor Vehicle Act. The
Transport Authority ODepartment of Delhi Administration is
responsible for regis;ratiorl of wvehicles and issuing
certificate of “pollution under control’at the time of
registration. The inspection team checks the emission from
in-use wvehicies on road periodically and sqmetimes at
random. These team also give the “pollution under control’
certificate after checking . This team also charges fine

if the vehicle under test is not passing the test. The

matter may be sent to court if required. The Transport -

Department also recognises testing agency such as petrol
pumps, workshops and garrage where the vehicle owners are
required to check their vehicles and get the “pollution
under control’ certificate. The motor driving school of
this department gives training for driving vehicles and
also maintains calibrate and repair the monito;inc
instrument. The Ministry of Petroleum ensures that the
fuel supplies for the vehicle is upto the standard. The
office of Deputy Commissioner of police checks the licence,
registration, insurance and “pollution unéer control’
certificate and also maintains traffic discipliine. The
integrated approach to control vehicular poliution in Delhi

is given in Annexure IIX.
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5.0 EMISSION LEVELS FROM INDIAN VEHICLES
In addition to inspection tests being carried out by the
concerned State Government Authorities, emission surveys on

in-use vehicles have been carried out by the Indian Institute

of Petroleum, Dehra Dun at the instance of the Ministry of

Environment and Forests, Government of 1India, the Central

Pollution Control Board and other -organisations.

5.1 STUDIES BY IIP
Two surveys were carried out by the Indian Institute of
Petroleum in 1984 and 1S531-92 in Delhi. The number of

vehicles monitored in the two surveys are given in Table-3.

Table-3

Number of In-Use Vehicles Surveyed for Emissions

Sl. Vehicle Pollutant Vehicle Nos
No. Type

1984 1991
1. Diesel Smoke

(Free Accn)

(1) Buses 364 367
(ii) Trucks 70 593
(iii) LCV's 74 108

2. Petrol Vehicles Idle CO & HC

(1) Passenger Cars 253 1092
(ii) Two Wheelers 194 496
(iii) Three wheelers 143 254

Total 1098 2908
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5.1.1 IDLE CO EMISSIONS

idle CO emissions from Indian passenger cars as measured
in 1984 and 1991 are compared in Figs. 5 and 6. Fig.5 shows,
the percent of vehicles giving CO emissions 1in different
ranges i.e. between 0-1%, 1-2%, 2-3% and so on. In Fig.6,
commulative frequency distribution for different levels of CO
emissions are compared.

During 1984 only 20% cars met 3% idle CO limit while in
1991 about 46% cars met this limit. This is perhaps, largely
due to introduction of a large number of new model passenger
car after 1985 (production of cars more then doubled aftar
1985).

Idle CO emissions of two wheelers observed during 16852
and 1991 are compared in Fig.7. It is seen that while 1in
1985 about 67% of vehicles met the 4.5% idle CO limit, 1in
1991 only about 57% vehicles met this limit. It may however,
be mentioned here that the sample size in 1984 was relatively
small.

CO emissions from three wheelers observed in 1984 a-d
1991 are compared in Fig.8. In 1991 survey no i&provements

over enission levels of 1984 were observed.

5.1.2 IDLE HC EMISSIONS
Although no limits on idle HC enissions have been
specified in India, these emissions were also méasured using

an NDiR hydrocarbon analyser. These results for the
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passenger cars, two and three wheelers are shown in Fig.9 to
11. 1Idle HC emissions from two and three wheelers were not
measured in the 1984 survey. It' may be noted that most
Indian two and three wheelers are powered by the crankcase
scavenged, air-cooled, Lwo-stroke SI engines. Only three -
makes of motor cycles (one was introduced only in 1992}
are currently powered by 4-stroke engines and production of
these amounted to only about 6% of the total production of
two-wheelers during 1989-90. Of the total population of twc
wheeler (approx. 13 million) in the country, 4-stroke engine
powered motor cycles are estxnated to anount of about 0 3'

only.

5.2 DIESEL SMOKE EMISSIONS

_Free acceleration smoke emissions measured from diesel
vehicles during 1984 and 1991-92 surveys are conmnpared 1irn
Fig.12. Practically all diesel vehicles in India are powere:
by naturally aspirated diesel engines and hence fre:z
acceleration smoke test may be considered adequate for
inspection of emissions cue to ease of its implementation. =2
slight reduction in smoke emissions is observed during 199i-
92 compared to 1984. During 1991-92 about 47% of diesel

vehicles surveyed gave smoke below 65 HSU compared to only

38% in 1984.
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It is an honor and a special privilege for me to have been invited to
represent the UNIDO Motor Vehicle Expert Group at the 1892 Seoul
Meeting. In this presentation | address the current standards and contro!
strategies for new and in-use motor vehicle and over all environmental
issues. | also outline some of the approaches to environmental policy
which are developing within Korea.

INTRODUCTION

Last twenty years, Korea has been experiencing a rapid economic growth
with an average annual GNP growth rate of more than 8 %. So Korea is
now one of industrializing country with many other Asian countries.
As a result, air pollution problems in Korea mainly arise in large cities
and industrial complexes. In conjunction with rapid economic
development, the population of large cities has increased with an
enormous inflow from rural areas, leading to an acceleration of air,
water and waste poliution problems in urban areas. For example, the
number of automobile in Korea increased to over 5 million in year 1992
from 0.5 million in 1980. The number of automobiles increase more
than 2700 vehicles per day in 1992, mest of them (about 80%) are
passenger cars. Seoul itself has more than 1.5 million automobile
including many diesel vehicles. The number vehicle ratio of different
fuel using are 55% for gasoline, 44% for diesel and 5% for liquefied
petroleum gas (LPG).

Automobile exhaust gas has become one of the major air pollution
sources in Korea. The automobile industry and the related industries
have also given rise to various environmental problems. In the case of
Seoul, the sulfur dioxide and particulate (TSP) concentrations in air
have frequently exceeded the air quality standard in winter and summer
months, respectively since 1980. Visibility is often poor due to
automobile emissions, suspended particulate matters and smog
throughout the year in large cities.
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REGULATION

Since 1963, Korea has an environment relate law such as the Public
Nuisance Prevention Law (PNPL) by the Environmental Sanitation Division
in the Ministry of Health and Social Affairs. However, there was no
serious pollution and control activities at that time. As a consequence
of national growth and industrialization, Korea's environment began to
deteriorate. In 1971, the PNPL weas revised. However the revised law
could not successfully cope with the increasing environmental problems
occurring as a result of the rapid economic development.

In 1977, the Comprehensive Environmental Preservation Law (EPL) was
founded, replacing the previous PNPL. The EPL was amended in 1979,
and authority for implementation transferred from the Ministry of Heath
and Social Affairs to the Administrator of the Environment
Administration. In 1981, the EPL was strengthened through the
introduction of a pollution charge system, and the promotion of an
environmental pollution prevention fund. However the vehicle emission
charge system was not enforced.

This law was amended again in 1986 to strengthen emission standards
for ambient. And the vehicle emission standard did not revised until
July 1987, especially for diesel vehicles.

For example, the Air Quality Control Law (AQCL) included continuous
monitoring of air quality; authorization procedure for air poliutants
emission facilities; establishment of emission standards; use of low
sulfur fuel and prohibition of solid-fuel use; inspection and improvement
orders for automobiles; and establishment of special emissions standards
in the special countermeasure areas.
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STANDARDS
i) Ambient Air ndar

Current ambient air quality standards of Korea and United State are
shown in Table 1. The TSP standard is in process to changing to PM-10.

Table 1: Ambient Air li ndar
Pollutant Averaging Korea USA
Time (ppm) (ppm)
SO, Annual Avg. 0.05 0.03
- 24-Hours 0.15 0.14
60 Monthly Avg. 8.0 na
8-Hours 20 9.0
1-Hour na 35
NG, Annual 0.05 0.053
1-Hour 0.15 na
0, Annual 0.02 na
1-Hour 0.10 0.12
HC Annual 3 na
1-Hour 10 na
TSP for Korea Annual 150 pg/m? 50 pg/m?®
PM-10 for U.S. 24-Hours 300 pg/m? 150 pg/m?
Pb Quarter 1.5 pg/m? 1.5 pg/m?
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i) Automobile Emission Standard for Gasoline and LPG Vehicles

The vehicle emission becomes one of the major air pollution source
since 1980 and Korea becomes automobile manufacturer to export the
vehicles. Government set the new vehicle emission standard as similar
USA.

In 1990, the emission contribution from motor vehicles in Seoul showed
that 56% for CO, 82% for HC 12% for SO, and 30% for particulate are
from vehicles. Also in 1992 statistical data showed that more than
50% of visibility reduction in Seoul due to the vehicles, especially
diesel vehicles.

The following Table 2 shows emission standards for new gasoline and
LPG Vehicles. Automobile manufacturers must meet the emission
standard to produce new vehicles produce in domestic and expert 1o
foreign countries. The test procedure also are shown in the Table 2. As
shown in the table, the test procedure and emission standard have been
changed since year 1980, and will change in near future, again. For
example, the test procedure for passenger car changed in 1987 from
10-Mode to CVS-75 test procedure which is very similar to FTP-75
test procedure of U.S.A..

The emission life (standard) was set for 80,000 km or 5 years after
customer purchased. Also the “recall program” was introduced in Korea
since 1990. The recall system means if the emission control system
failed before the warranted year (80, 000 km or 5 years), the manufacturer
must replace or fix the exhaust control system.
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i) Diesel Vehicle Emission Stardard and Distribution in Korea

Diesel emission standard for new vehicle is different than gasoline car
as other countries. The standard shows in Table 3 including test procedure.
Especially the diesel standard is very important for air poliution
prevention in Korea, because Korea has more diesel vehicles in percentage
than any other developed countries. The diese! in-use vehicle is about
40 percent of total number of vehicle and 55 % and 5% for gasoline, and
liquefied petroleum gas (LPG), respectively.

The test procedure for diesel vehicles are similar as gasoline cars
except smoke and particulates. Also the test procedure are updated a
few times in several years. The particulate exhaust emission standard
will be started in 1993 for new vehicles. However the control regulation
for in-use vehicles are not tough enough which creates severe air
pollution problems.

The one of major visibility problem in Seou! is due to the diesel
particulates, because each diesel vehicle emits more than 30 to 50
times particulates than gasoline cars. Also the d-iving distance of
diesel vehicle is about 49% of total distance, and 35% and 16% for
gasoline and LPG, respectively. This shows that the pollution contribution
by diesel vehicle is much higher than other vehicles. Especially for
particulates.

The CO and HC are from gasoline and LPG fuel using vehicles, and NO,,
SO, and particulates are from diesel vehicles. The HC and CO poliutants
can be controlled by catalytic converter, however the NO,, SO, and
particulates are not well controlled now in Korea. As environmentalist
point of view, the exhaust emission control standard for diesel vehicle
should be updated to tougher than now, and the basic transportation
network system must change to less use diesel vehicles.
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Table 2. Emission Standards for New Gasoline and LPG Vehicle

Hodel Test HC Smoke
Type of Vehicle CO | HOx
Year Procedure Exhaust Evaporative} (%)
(g/test)
Seall Car V) |1987. 7. 1.{CVS-75(g/km) 8.0 | 1.5 2.1 4.0 -
2000. 1. 1.|CVS-75(g/km) 2.11 ) 0.62] 0.25 2.0 -
Passenger Car [1980. 1. 1.]10-Hode(g/km) }26.0 | 3.0 3.8 - -
1984. 7. 1.]|10-Mode(g/km) {18.0 | 2.5| 2.8 - -
1987. 7. 1.|CVS-75(g/km) 2.11 1 0.62] 0.25 2.0 -
2000. 1. 1.}CVS-75(g/km) 2.11 1 0.25{ 0.16 2.0 -
Light-Duty Truck{1967. 7. 1.]|CVS-75(g/km) 6.21 | 1.43] 0.50 2.0 -
2000. 1. 1.|CVS-75(g/km) 27} 2.11 | 0.62] 0.25 2.0 -
CVS-75(g/km) 37} 6.21 | 1.43} 0.5 2.0 -
Heavy-Duly 1980. 1. 1.] 6-Hode(ppm) 1.67 | 2200 520 - -
Vehicle 1987. 7. 1. Iransient 15.5 {10.7 1.3 4.0 -
(g/b.hp-hr)
1991. 2. 1.] G-13 Yode 33.5 |11.4 1.3 - -
(g/KvH)
2000. 1. 1.] G-13 Hode 33.5 | 5.5 1.3 - -
(g/K¥H)
Motor Cycle {1991. 8. 1.} 1dling(Z) 5.5 - {1.1/0.45 © - -
1993. 1. 1.} 1dling(7) 4.5 - |1.1/0.45 &) - -
1996. 1. 1.] 1dling(7) 3.6 - 10.45/0.40 9 - -

1) Less than 800cc of displacement

2) Loaded weight 1.5 ton or less of truck and passenger car capable of seating 15
persons or less

3) Light duty truck except 2)

4) 2 stroke/4 stroke
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Table 3. Emission Standards for New Diesel Vehicles

Hodel Test Smoke
Type of Vehicle Co NOx BC |Particulate

Year Procedure (1)
Passenger Car }1980. 1. 1.} Full Loaa - - - - 507
1984. 7. 1.| Gtode(ppm) 980  |1000/590 ¥} 670 - S0%
1988. 1. 1.] Glode(ppm) 980 850/450 1)} 670 - S50%

1993. 1. 1.} CVS-75(g/km) 2.1 1.25 0.25 0.25 -

1996. 1. 1.} CVS-75(g/km) 2.1}y 0.62 0.25 0.12 -

2000. 1. 1.| CVS-75(g/km) 2.11] 0.8 0.25 0.05 -
Light Duty 1980. 1. 1.| Full Load - - - - 507
Truck 1984. 7. 1.| 6Mode(ppm) 980  |1000/59%0 670 - 50%
1988. 1. 1.| 6Hode(ppm) 980 850/450 670 - S0
1993. 1. 1.1 6Hode(ppm) 930 750/3%0 670 - 407

1996. 1. 1. CVS-75(g/lm) 6.21 1.43 0.5 0.31 -

2000. 1. 1.|CVS-T5(g/km) 20 | 2.11} 0.62 0.25 0.05 -

CVS-75(g/km) 3’ { 6.21 1.43 0.5 0.16 -
Heavy Duty 1980. 1. 1.} Full Load - - - - 50%
Vehicle 1984. 7. 1.] 6Mode(ppm) 980 1000/590 670 - 507
1988. 1. 1.} 6Hode(ppm) 980 850/450 670 - S0%
1993. 1. 1.| 6Mode(ppm) 980 750/350 670 - 407
1996. 1. 1.|D-1Ctode(g/KWil) | 4.9 ] 11.0 1.2 0.9 407,
2000. 1. 1.|D-13tode(g/Kwll) | 4.9 6.0 1.2 0.25 4) | 254

(0.10)

1) Direct Injection/Indirect Injection
2) Loaded veight 1.5 ton or less of truck and passenger car capable of seating 15

persons or less

3) Light duty truck exbept 2)

4) (

) City Bus
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iv) _Euel Quality Standard

The fuel quality standard followed the ambient air quality standard,
especialiy the sulfur content in fuel The detailed standard shows in
Table 4. Moreover the lead will not be contained in gasoline from
1993, and phosphorous has also been introduced in the fuel for a function

of catalytic medium.

As shown in the table, the regulation for diesel fuel will be reduced to
0.2% of sulfur in 1993 from 0.4%, and to maximum 0.1% in 1996. However
the sulfur contents in diesel fuel is still to high to compare the other
developed countries.

Table 4: Standard for Automobile Fue! Additives

Hodel Year Feb. 2, ‘91 Jan. 1, ’'93 Jan. 1, ‘96
Fuel Type of Automobile Dec. 31, ‘92 Dec. 31, ‘95
Aromatics Com- - Max. 55 Max. 55
pound(Vol. %)
Benzene(Vol. %) - Max. 6 Max. 5
Gasoline Lead(g/liter) Max. 0.013 Hax. 0.013 Hax. 0.013
Phosphorous Max. 0.0013 Max. 0.0013 Max. 0.0013
(g/liter)
Oxygen - Hin. 0.5 Min. 0.5
(Weight 7)
107 Residual Max. 0.20 Max. 0.20 Max. 0.15
Carbon (%)
Diesel
Sulphur Max. 0.4 Hax. 0.2 Max. 0.1
(Weight Z) :
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The oil for 2-stroke engines standard does not established in Korea,
yet. National Institute of Environment Research (NIER) of the Ministry
of Environment is planning it now. However the number of 2-stroke
engine in-use (small size motobike) is relatively small percentage in
Korea. The 2-stroke engine using bike is about 20% of total number of
the bike, and it is usually smaller than 150 C® engine size. Also the
tendency of using bike becomes to 4-stroke engine in Korea which
means prefers large bikes.

INSPECTION AND MAINTAINS PRCCEDURE

The inspection and maintains program for in-use vehicle was adapted a
long time ago in Korea. However, the emission standard for in-use
vehicle was not well classified until 1984, and the standard was
classified for different vehicles in 1987. The detailed exhaust emission
permissible standards are shown in below Table 5.

Table 5. Emission Standards for In-use Cars

Type of Vehicle Pollutanis co Ic Smoke Remark
ggéoégrrt: and| 1979 - 1984. 6 4.5/, - -
1984. 7 - 1987. 7 | 4.5/ 1200ppm -
Afgg; ;July 4.5/ 1200ppm - 0ld model car
1.2 220ppm - New model gasoline car
1.27 400ppm - New model LPG car
Diesel 1979 - 1990 - - 50%
Cars As of Jan.1991 - - 407

x Test Method : Cu / HC : Idling (NDIR)
Smoke : Free Acceleration (opacity)
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Table 6 shows interval of inspection. The interval of inspection for
in-use vehicle depends a type of motor vehicle and used age. ' For
example, private passenger cars are inspected every 2 years until 10
year old, after that it should be inspected every year.

Table 6. Types of Motor Vehicle Subjected to Inspection and the
Interval of Inspection

Period of Validity
Classification of Motor Vehicle
Inspection Certificate

Privéte Passenger Used vehicles less than 10 years 2 years
Cars Used vehicles not less than 10 years 1 year
Commercial Passenger Cars 1 year
Light Duty Trucks Used vehicles less than 2 years 1 year
Used vehicles not less than 2 years 6 months
Other Motor Used vehicles less then 2 years I year
Vehicles Used vehicles not less than 2 years 6 months
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Also the in-use vehicle can be inspected randomly on roadside for
exhaust emission and maintenance records by government inspection
team. The inspection team belongs to an inspection and maintenance
branch of the Ministry of Environment or special inspection team of

city or/and local government, and prosecuting authorities.

inspection penalty provision is shown in Table 7.

Table 7. Penalty Provision of Roadside Inspection Program

The roadside

Hodel Kind of | Model Penalty Provision
Pollufant Standards
Year Fuel Year Maintenance! Suspension Fine
Order of Operation
Saoke  |All Model |Diesel |[All 407 417 60-70%: iday 417
Fuel Vehicles 70-807: 2days
Min.807:5days
o 87 Madel [Gasolinelhll
gclear or |and LPG |Vehicles 4.5/ 4.67 € 1/
d
Ezcess 7 of
88 Model |GasolinelPassenger! 1.27 1.3 4.57
t%ear or |and LPG |Cars standards
{ew
Others 4.5/ 4.67 - 400-5007 = 9.1%
2days
HC 87 Model 1Gasoline|All
Year or |and LPG {Vehicles | 1200ppm | 1201ppm - min. S007:] 4ullopm
Old . 3days
88 Model |Gasoline|Passenger| 220ppm | 221gpm €31ppm
Year or Cars
New
LPG Passenger| 400ppm 401ppm 16C1ppm
Cars
Gasoline
and LPG | Others | 1200ppm | {201ppm 4301 ppm
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If roadside inspection shows exceed than the exhaust permissible
standard. Then the vehicle is subject to maintenance order with or
without accusation. The driver of the accused vehicle is fined to the
maximum of 2,000,000 won (about U.S. $2500) for it. In case of a
company owned vehicle, both the owner and the driver of the vehicle
are fined to the maximum of 4,000,000 won (about U.S. $5000) in total.

In addition to the roadside inspection, the emission effects on air
poliution and health risk were educated to the drivers and mechanics in
regular base . Also government gives many public seminar and education
in order to reduce the smoke emission. However the government uses
diesel vehicles as a basic public transportation system and not ennugh
enforcements are exercising.

The roadside check can be performed in two different ways such as
actual measurement and video tapes methods. The detailed enforcement
procedures show in Figures 1 and 2 for actual measurement and video
tapes inspection, respectively.

PUBLIC ENVIRONMENTAL EDUCATION

Public awareness is essential for the improvement and maintenance of
environmental quality. Basic policy on public awareness of the Korean
government is to help establish ethical base relating to nature
conservation and environmental protection.

The efforts to increase public awareness of the value of nature began
in the mid-1970's. In 1978, the government instituted a "Charter for
Nature Conservation”, and invested on promoting the development of a
native-wide nature conservation movement.

Environmental education is essential for the heightened environmental
consciousness. However, the importance of environmental education
had been largely neglected in Korea. After the air was polluted, the
government and the higher education sector were concerned the public
education to restore the clean environment.
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Enforcement Procedure for Accusation

Figire 1 : Roadside
Order

)| to fix |- {Replace/fix | Inspection {—{Report to Gov't
Eceedthe H  * }

Standard Reort the |- Order again | Report to Gov't

Incompletion
Gov't Inspection|
—| Accusation
Report not perforsed the order
|
Accusation and Penal ty

% o not Perforsed the Order

Order not touse| | Perform theorder | = | Ok to use

Figure 2+ Video Inspection

Buceed the || Report to the local |-{Search the || Order to |-Sase &
Stardand governaent ommership fix aove

110




FUTURE AUTOMOBILE EMISSION AND CONCLUSION

As already stated in earlier, Korea has been developed very rapid growing
rates in several years including automotiles without proper poliution
prevention policy. As a result, one of the major air pollution source is
from vehicle emission, such as 50% of the visibility reduction
metropolitan area of Seou! due to the diesel particulates.

As shown already in above, Karea has well develored emission standard
and regulation for in-use and new vehicles. However, the enforcement
for the violated vehicles and basic transportation policy are not well
planed, especially using diesel vehicles for public transportational.
The diesel vehicles which occupied more than 40% of total travel miles,
and the most of the vehicles are large and heavy duty engines.

in order to reduce vehicles emission problem, the government must
change the transportation system and basic fuel supply policy, such as
apply same or more amount of tax on diesel fuel. Actually the diesel
fuel is applied very low tax to compare gasoline, so the price of the
diesel is less than half of the gasoline in Korea. Also the government
must develope control technology for particulate & gases, and improve
the quality of fuel and reinforce the inspection practices of in-use
vehicle.

Thank you for your attention and | hope you have very good time in
Korea.




COUNTRY REPORT FOP. EXPERT GROUP

MEETING ON IN-USE

MOTOR VEHICLES INSPECTION

FOR EMISSION CONTROL

IN THE ASIA-PACIFIC REGION

20 OCTOBER 1992 TO 22 OCTOBER 1992
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I INTRODUCTION

1.1 Singapore consists of the island of Singapore and

some 58 islets within its territorial water. The total land
area, including the islets is about 639 square kilometres.

The main island is about 42 km in length and 23 km in breadth.

1.2 Due to its size,<land is a very scarce resource in

Singapore. Land-use is therefore very intensive. The
proportion of land set aside for roads and related uses in

Singapore is one of the highest in this region.

1.3 The population is about 2.76 million growing at an
annual rate of about 2.1 percent. Population density is about

4323 persons to a square kilometre.

1.4 Singapore’s per capita Gross National Product (GNP)

has grown rapidly from S$9,854 in 1981 to S$$20,031 in 1991.

1.5 The development of transport infrastructure played
an important role in the overall economic development of

. Singapore.




I TRANSPORTATION IN SINGAPORE

2.1 By virtue of its small size, Singapore is a highly
urbanised city-state. Hence, road transport is the major mode
of transport within Singapore. The Registry of Vehicles
(ROV), a department under the Ministry of Communications, is
the authority in charge of registration and licensing of all

vehicles in Singapore.

2.2 Motor Vehicle Population

At the end of 1991, there are about 559,300 motor
vehicles registered with the ROV. Of these about 285,300 are
cars and stationwagons, 121,200 are motorcycles and scooters,
120,800 are goods vehicles and 22,000 are public service
vehicles (please see Annex 1 for details). Annex 2 shows the

motor vehicles by type of fuel used.
I MOTOR VEHICLES EXHAUST EMISSION CONTROL IN
SINGAPORE

3.1 Singaporeans have a relatively wide range of choice
of make and models of vehicles for their transport needs.
There are no imp;rt restriction and the vehicles in Singapore
are mainly imported from Europe and Japan. However, all
vehicles must be registered with the ROV betoée they can be

used on the roads.

Page 2
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3.2 The ROV assists the Ministry of the Environment
(ENV) in vehicular pollution control. ROV adopts a 3-pronged
approach to ensure that all vehicles comply with the local
rules and requirements including the exhaust emission standard
set by the ENV. Compliance of these requirements is ensured

through:-
a) Type Approval Inspection
b) Periodic inspection

c) Enforcement Inspection

3.3 Type Approval Inspection

3.3.1 All new models of vehicles imported into Singapore
must pass a type approval inspection at ROV before they can
be registered for use on our roads. The type approval
inspection ensures that these vehicles meet constructional and
safety standards including exhaust emission standard set by

the ENV.

.

3.3.2 The current exhaust emission standards and the

requirement of fuel used for all vehicles are as follows:~-

Page 3
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3.3.2.1 Petrol-driven vehicles except motorcycles and

scooters

i) With effect from 1st Jul 91, all petrol-driven
vehicles are required to be able to use -
unleaded petrol before they can be registered

for use in Singapore.

ii) With effect from 1st Jul 1992, all petrol-
driven vehicles must comply with the ECE 83 or
the Japanese Safety Regulations for Road
Vehicles (Article 31) emission standards
before they can be registered for use in
Singapore. A more stringent revised version
of the ECE 83 standard known as the
consolidated ECE 83 standard (Directive
91/441/EEC) is currently being considered by
the ENV to replace the ECE 83 emission

standard.

3.3.2.2 Diesel-driven vehjcles

i) With effect from 1st Jan 1991, all diesel-
driven vehicles must comply with the UN/ECE

Regulation 24.03 before they can be registered

for use in Singapore.

Page 4
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ii) With effect from 1st Jan 1992, all used
diesel-driven vehicles must comply with the
UN/ECE Regulation 24.03 before they can be

registered for use in Singapore.

3.3.2.3 Motorcycles and scooters

i) With effect from 1st Jul 1991, all motorcycles
and scooters must be able to use unleaded
petrol before they can be registered for use

in Singapore.

ii) With effect from 1lst Oct 1991, all motorcycles
and scooters must comply with the United
States Code of Federal Regulation (40CFR
86.410-80) emission standard before they can

be registered for use in Singapore.

3.4 Perjodic Inspection

All in-use vehicles are required to undergo
compulsory mechanical inspection periodically. This is to
ensure that vehicles on public roads are maintained properly
in a roadworthy condition ani that they do not pollute the
environment. The stationary exhaust emissions are checked
during these inspections. The schedule of inspecticn is given

in Annex 3.
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3.5 Enforcement Inspection

3.5.1 Enforcement inspection is conducted daily by spot

checking on vehicles running on the road. This will ensure

that the vehicles are being maintained regularly and not only

during the periodic inspection.

3.5.2 "The enforcement standard and penalties imposed on

smoky diesgl vehicles are as follows:-

Smoke Level

a) 51 - 70 HSU

b) 71 - 85 HSU

c) 86 HSU and above

Penalty
Fines (Owner $100; Driver $100)

Fines (Owner $100; Driver $100)
Vehicle prohibited from the
road until faults are

rectified.

Owner and driver will Dbe
charge in court. Vehicle
prohibited from the road until

faults are rectified.
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IV Conclusion

4.1 Vehicular exhaust emission have a significant impact
on the ambient air quality of Singapore. To improve our
ambient air quality, we need to keep abreast with the latest
developments in automotive technology and vehicular exhaust

emission controls and to implement suitable control measures.

4.2 Besides imposing legislative measures such as
.setting of emission standards and carrying ouvt enforcement
- action, educating the owners on the prop:r usage and
maintenance of their vehicles is also important. It is hoped
that with our in-use vehicle inspection program, owners will
maintain their vehicles regularly so that eventually the air

quality is enhanced through less emissions from vehicles

dsk_1p0992/korea
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TABLE t MOTOR VEHICLE POPULATION 1982 — 1991

ITEM - ‘ " 1982 1983 1084

1 CARS
0 Private cars & station wagons 160,757 182,120 195,873 200,032 200,183 201,651 215,928 234,438 247,808 261,050
) Company cers & station wagons 16,044 16,992 18,248 18,105 17,558 17,868 18,95 20,010 20,363 19,679
) Tultdoncars & station wagons 920 1,090 1,085 1,104 810 8568 957 954 963 904
Private hie cars & station wagons 4,515 4,168 4,159 4,030 3,314 3,081 3,140 3,135 3,343 3,665

Sub-Total . 182.236 204.370 219.365 223.271 221,945 223.456 238.984 272.475

2 MOTORCYCLES
Motorcycles and scocters

135,359

121.338

Sub-~Total 135.359 140.267 133,492 126.337 119.241 115.478 116.476

3 BUSES :
§ Omaibuses 3,219 3,207 3,354 3,597 3,530 3,482 3410 3,304 3,220 3,145
) Schoolbuses . 2,736 2,733 2,648 257N 2,427 2345 2,207 2,047 2,011 1,959 |
1} Prvate buses : 648 L1 1,062 1,232 127 1354 1478 1,618 1,798 1,918
M Private hite buses 507 ste 687 779 862 944 1,039 1,174 1,208 1,234

Excursion buses 327 338 358 356 383 458 657 858 1,083 - 1,088

Sub=Teta!
4 TAXIS .
) Public tads 10,278 10,668 11,058 10,938 10,677 10,352 10,473 10,652 12,22 12,708
i) School taxds -] 4 0 0
‘Sub-Tatal
§ GOODS £ 'D OTHER VEHICLES .
D Goods~cum-—passengervehlicles 555 8,757 8,959 8,781 8,634 8,562 8528 ' 8,468 8,344 8,202
i) Ught Goods Vehicles 63,531 59,208 59,940 57,915 53,442 S4.211 53,033 * 83,8028 83,083 52,272
#) Heavy Qodds Vehicles 29,173 33,108 38,438 39,298 38,241 38,756 43183 48,491 82,94 56,873
Others 3,744 4,081 ° 4,042 3,71t 3,448 3,519 2,840 2,889 3,294 3,758
Sub-Tetal 105 224 111,377 109.705 105.762
6 EXEMPTED VEHICLES
) 'Care and station wagons 1,914, 1,890 1,913 2,038 1,938 2,112 1,957 1,969 ~2,042 2113
#) Motorcycles and scocters 1.540 1,302 1,20t 1227 1,146 1,068 1,094 1,099 '1,187 1,248
i} Buser 164 164 179 180 165 150 136 131 180 138
V) Goods Vehicles 13713 1370 1,298 1,152 1,112 1,114 1,202 1,186 1,188 1,163

ALL MOTOR VEHICLES (TOTAL) . 440,276 475,988 491,322 - 486,760 - 473,859 p 491,808 542,352 559,304

TCYIARS!IARQI.MA..O! - ‘?—er—Dz
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TABLE 2 MOTOR VEHICLE ANNUAL GROWTH RATE 1982 — 1994

TYPE OF VEHICLES

MOTORCYCLES.
BUSES
- TAXIS

GOODS AND OTHERVEHICLES .

EXEMPTED VEHICLES

ALL MOTOR VEHICLES (TOTAL).

11.6%
T9%
2.3%
2%

10.4%

5.2%

12.1%
3.6%
5.4%
3.8%
8.5%

-0.6%

7.3%
-48%
3.4%
6%
5%
0.1%

TABLE 3 MOTYTOR VEHICLES BY TYPE OF FUEL USED 1982 — 1991

1982

1983

1984

1985

1908 .
1987
1968
199
1990
1991

CARS

Petrol

182,230
204,365
219,362
223,269
221,94
223,454
238,980
258,535
272,474
285,294

Dicecl

[
5
3
2
2
2
4
2
1
4

1.8%
-5.4%
5.3%
-1.1%
-1.5%
0.6%

-0.6%
~5.6%
-0.7%
-2.4%
-3.6%
-3.1%

0.7%
~3.2%
1.3%
-1.2%
-0.7%
5.9%

"BUSES

Petrol Dicsael
492 6,943
(1) 7,169
819 2,288
948 7,589
996 7,477
1,060 7,523
1,189 7,829
1,282 7,743
1,350 7.948
1398 7.944

6.9%
0.9%
24%
-0.7%
3.4%
8.2%

0.2%
2.9%
24%
1L.T%
4.8%
21%

8.4% 4.7%
1.2% ~0.1%
3.4% 0.5%
14.9% 3.0%
4% 27%
7.8% 6.8%

GOODS & OTHER VEHICLES
Pctrol Dlcsel
63,060 33,943
87,260 37,084
70,117 41,260
8,552 41,183
68222 39540

65,447 39,801
68,348 42,238
67,549 48224

67,872 49,772
67,952 52,650

L
Note : Exclude molorcyclos, laxis and exempted vohicles.

TCT/ARS1/ARI101e..0203~ 16-Mar—82
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Iype of Vehicle

A1l motorcycles
and scooters

A1l cars and
station-wagons

A1l tuition cars
A1l private hire cars

A1l public service
vehicles

Taxis

SBS buses
TIB buses
CSS buses
Other buses

A1l light goods
vehicles (MLW 3000 kg
and below)

A1l heavy goods
veh1cle§ .(Muvl 3001 kg
& above)

A1l other heavy
vehicles

dski7/inspctrs

Below 3
years

Nil

Nil
Annually

Annually

6-monthly
6-monthly
6-monthly
6-monthly
Annuzlly

Annually

Annually

Annually

SCHEDULE OF COMPULSORY MOTOR VEHICLE INSPECTION

Erequency

3 to 1G
years

Annually

Biennially
Annually

Annually

6-monthly
6-monthly
6-monthly
6~-monthly
Annually

Annually

Annually

Annualiy

10 yrs &
above

Annually

Annually
Annually

NA

NA

6-monthly
6-monthly
6-monthly
6-monthly

6-monthly

é-monthly

6-monthly




PROCEDURE FOR DIESEL VEHICLE EXHAUST SMOKE TEST

(A) BEFORE COMMENCEMENT OF TEST

(1)

(2)

3)

(B) TESTING

The smokemeter should be switched on for at least 2
minutes before any test is carried out.

The accelerator must be depressed a few times to clear
the exnaust system.

The manometer must be zero-checked before switching
on.

(4) Insert the probe into the exhaust pipe.

(5) Zero check the smokemeter.

(6) Close ~gate valve~ and open by-pass valve fully.
Depress accelerator to full extent, and open gate
valve until the manometer pressure is 50 mm. Release
accelerator and close by-pass valve.

(7) Open by-pass valve fully, and depress accelerator
uniformly (not too slow nor too quickly) to full
extent until the engine attains its full governed
speed and release accelerator, Read off the highest
SD reading on the microammeter.

(8) The asbove test is to be repeated the required number
of times in quick succession within_ 5 seconds to
obtain at least 2 consistent readings (ie. reading
within 3 HSU of each other).

(C) AFTER TESTING -

Check that the meter still reads zero at the end of the

test.

(Please ensure (1) & (2) is carried out)

disk 24/smkprdce
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SSION T PROC 1 270

1 Switch on the analyser and allow it to warm-up (about 10
minutes) before conducting any test. N

2 Operate the black rocker switch to start the gas pump. The pump
may be switched on at other times if required but the switch )
should normally be left in the OFF position when not required to
maximise the life of the pump assembly.

3 Check the condition of the gas flow indicators. If the red
lamps are ON, filter need servicing. The green lamps indicate
that the system is clear for test.

4 Warm up the engine to normal operating temperature and ensure
that all components essential to performance, i.e. spark plugs,
contact points, etc. are in good condition.

5 Connect the gas sampler pipe to the inlet pipe on the rear panel
of the analyser and insert the probe into the vehicle exnhaust
tailpipe.

6 Start the engine and check that the engine is at the correct
idling speed.

7 Check the readings.

dskZ ‘/petrolem




Expert Group Meeting on in - use veuicle inspection for
Emission Control in the Asia - Pacific Region. South Korea

20 - 28 October 1992

Presentation by
D.D.J.Wijesundara
Commissior.0f Motor Traffic
Sri Lanka.
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1)

) The Go;rern-enc of Sri Lanka has embarked on a programme

of industrialisation, which would result in urbanisation. Due

to this change there has been a rapid growth of almost a four-fold
increase in the wehicle population during the last 12 years.

The present vehicle population is over 950,000. The Motor .
Traffic Act is the gquiding legislation for the iegist:acion.
construction, prohibition,., cancellation.,etc. of motor vehicles and
fra_n’njot‘ regulations with regard to vehicle emission control.
The implementing authority is the Department of Motor Traffic
which comes under the Ministry of Transport and Highways. The
vehicles in use iIn Sri Lanka are gassoline and diesel operated

vehicles.

The Ministry of Transport & Highways and the Department

of Motor Traffic in conjuaction with the Ministry of Policy Planning
and Implementation have launched on a Metropolitan Environmenczal
Improvement Programme. A country workshop on Air Quality Managemert
was conducted for one day in August 1991 in association with the
Central Environmental Authoritu. The workshop covered areas of :
vehicular emission, pollution control, testing, monitoring, and

- enforcement measures, Prior to the above programme, the technical,
legal, policy and institutional aspects of Air Quality Management
were discussed. A short course on Air Quality Management was
conducted by the Metropolitan Environment Improvement Programme
(MEIP) which was implemented by the Ministry of Environment and
Parlianer;tary Affairs and approved by the World Bank, United Nations
Development Programme, United States Agency for International '
Development (NAREPP - IRG) the Japanese International Cooporation
Agency coordinated by the staff of the Ministry of Policy Planning
& Implementation from 6th to 10th July 1992,

The Metropolitan Environment Improvement Programme, UNDP
and World Bank funded initiative is being executed in five Asian
Mecropolitan cities : Beijing,Bombay,Colombo,Jakarta, and Manila. °

Sri Lanka did not have regulations to control vehicle emissins.
But a recent Gazette Notification has given new regulations with
regard to the change of petrol cnqlna& engines(Annexure I).

The Government has enforced a special registration fee of Rs. 35,000/~

(approx.US $ 580) for motor cars and dual purpose vehicles converted

Contd.... 02.
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from petrol to diesel. This is to discourage people from converting

petrol cars to diesel, as most of the engires are discarded and over

3 years old.

. The Ninistry of Transport & Highways spearhcaded a campaign
to eliminate excessive vehiclc emission and remove pollution caused
by defective vehicles on roads dur:inq the first fortnight of June
1992. This vehicle emission control campaign (VECC) was carried
out by the Ministry of Environment and Parliamentary Affairs with
the assistance of State sponsored organisations such as the Department
of Police. It was intended to educate- motorists as well as the 1

general public through the media and other agencies.

Environmental dangers caused by motor vehicle emission have
adverse eftects on public health. Carbon monoxide, lead, parcicula:é
nitrogen oxide, toxic hydro carbon are some of the elements which
cause a variety of adverse cffects. The Departmcnt of Motor Traffic
and the Central Envirunmental Authority took up the initiative to
obtain unleaded petrol through the Ceylon Petroleum Corporation.

Catalytic converters are available in most of the new used .gassoline

operated cars imported from Japan, but this is of no use as the
"petrol available in Sri Lanka is leaded. Uncontrolled diesel

engines emit more particulate than gasoline engines. Diesel exhaust
accounts for a major portion of the pollution of ambient air, More

.than 90 per cent of carbon monoxide emitted come from Motor Vehicles.

fhe organisational structure of the motor vehicle emission
control in Sri Lanka is comprised of the following institutions:-=
1. Ministry of Transport & Bighways
2. Miaistry of Environment & Parliamentary Affairs
3. Department of Notor Traffic
4. Department of Police
The Department of Motor Traffic 1is empowered under the Motor

sraffic Act to prohibit unroadworthy motor vebicles.

A Cabinet Tender Board headed by the s.arotity, Ministry of
Environment and Parliamentary Affa;ir: has been appointed to conside’
the purchase of 65 smoke meters for :the purpose of inspecting diesel
vehicles regarding -wmission. The other. mbo:-s of the Tender
Board are npruenc'aclvcs of the Ministry of Policy Planning &

Implementation and the Department of Motor Traffic.

Contd.-.-...o.OJ
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(3)
The measuring standard proposed is the I.S.0.standard. The
Department of Motor Traffic conducts road checks with the assistance -
of the Police regarding road worthiness of vehicles. The Government
would take strict measures to curd the use of u:;roadwotthy belching *
vehicles on all roads as the vahicle population will be double the
present number over the next 10 to 15 years. The standard of motor
cycles will have to be improved to eliminate pollution. For this
purpose the two stroke motor cycles will have to be eliminated and
the four stroke motar cycles encouraged as pollution is much less
in the latter category. Necessary steps will be taken to control

pollution from motor vehicles, as given below:-

1. Various steps could be tak-en to reduce vehicle
emission in Sri Lanka by way of prohibition,
cancellation of registration of high’ polluting
vehicles. This could be easily done at the time
vehicles ere taken for mandatory inspection for
issue of fitness certificates, which are issued

by approved garages.

2. An awareness prog-amme of vehicle emission control
will be launched in cooperation with the Miaistry
of Environment and Parliamentary Affairs to educate

vehicle owners, road users and school children.

3. The Constitution of the Socialist Democratic Republic
of Sri Lanka, Article 28, states that it is the
duty of every citizen of Sfi Lanka to protect nature
and conserve her riches, For the implementation
of this task Sri La;:ka has Statutes directly or
indirectly important for Natural Resources

Management and Enviruonment Protection.

4. The fuel used in Srli Lanka is a contridbutory factor
for air pollution. The Ceylon Petroleum Corporation.-
Which imports crude oil purifies it in its refineries
Lanka Petrol is classified 1ncc; 3 categories as :

2 star & 3 star, Lanka Auto Diesel and lLanka Super
Dicul.. Approximately 15G,000 metric tons of

2-5tar Petrol, 2,000 metric tons of 3-Star Petrol,

550,000 metric tons of Lanka Super Diesel are
concd.....o‘.
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produced by the Ceylon Petroleum Corporation. which
are of good standard.

(Annexure )

- - 5.Sri Lanka has no iaw to establish emission standards.
It is necessary to make decisions about phasing of
the various strategies. The early stages of the
programne should be devoted for laying down fim
foundacions regarding performances. The preliminary
steps would be the adoption of necessary and feasible
standards. The Department of Motor Traffic has
recommended the I.S.0. Standards to be adopted for
‘vehicle emission. Imports of wvehicles should also
be limited. The present requlation that motor cars
over 3 years old should not be imported is necessary
to bel;g;nsidered. The Government is going ahead with
the decision to stop imporr of second-hand diesel
engins which are over 3 years old. Sri Lanka could
profit by the adoption of current and appropriate
policies and technologies which coatinue to develop
in other countries. The experience of other countries
could be usetu11§ adopted in Sri Lanka. Many countries
have shown that by reducing Lhe lead conteat in gasoline
and sulphur in diesel, the noxious emission in vehicles
could be lowered considerably. The same problems
which led to the adoption of tight standards in the
highly industrialised countries have to be taken into

consideration by developing countries like Sri Lanka.

6. Most countries are moving towards clearer options,
suchh as, lead-free gasoline and lo-sulphur diesel
in most of the industrialised world. Unleaded gasoline
has been the norm in these countries tor more than
- : . a decade. The substitute clearger burning alternative
fuel as ligquified petroleum gu'cpuld reduce bdelching.
However, Sri Lanks is not producing this alternative

fuel,

ConCd. seee 005-
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(5)

7. Root causes for vehicle emission have to be
understood and addressed as a part of a long
term strategy. Penalties have to be imposed for
the control of high pollution. Overloading
of vehicles, which causes pollution of air, has -
to be stoppea. Suitable action has also to be
taken against violators of the bmission Control

Camphign,
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LANKA " PETROL

. (,Q@ . Code :-011, C2¢

SPECIFICATION B . METHOD
) .AAbpocxanoo . Clcnr‘und'troo'fron-
cee water and *blo . =
impurities-
5.6..60/60% To. be reported IP 160
' fotal Sulphur, % wt. Max. .0.10 IP.243
 Distillation: e o _ASTID B6/IP 123
18P, © : To .be reported K
108, % 45 = 10
50.%, % 80 - 125
% %, % : Max. 180
pep , % Nax. 205
Res, % V Kax. 2.
R.V.P. © 100°P Lbs, - Max. 9 IP 69
" Octaae Number %p-1 Min, 90 =52 ASTHD .- 908
_ Existeat gum mg/100 nl. " Max.2 ' © ASTMD 381/IP 131
T2L, m1/1G. , Hax 3.0 . IP 96
Cu~strip Max, IB . ASTMD 130/IP 154
Dr, Test Neg. or less t.an IP 30
15 ppm. RSH | :
Ind. pesiod 8 212%F Mia, 500 minutes _ASTHD 525/IP 40

I¢ a mogas blending component is transferied to
Kolonnawa it should meet all specifications besides

octane number.

" Marketing Colour = wbow
“Reyised’ : <19/08/1982

-

v
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LAHK~ AUTO- DIESEL OIL

Code L 013
Specification - Hethod
Agpsarance. " Clear and free from -
watsr and visidle -
impurities.
Colour cax. 3.5 AST4 D 1500/IP 196
s.e. €0/60°F Max. 0.870 IF. 160
' Plesh Poiat 23 cc,°F Nin. 140 , ASTID 93/IP 34
Rizn, Viscosity cs at 100°F 1.6 - 6.0 ASTUD 445/IP 71,
Cloud Point,°F Max. 55 ASTID 2500/IP 219
Carbon residue, coaradson
carboa on 10% potioms :
% wt. Hax. 0.2 ASTID 189/IP 13
Ash, % wt lax. 0.02 IP/4
. Sulphur, % wt, Hax. 1.1 ASTHD 129/IP 61
_ Distillation : : ASTMD 86/IP 123
mp, °¢ : To be ‘reported '
108, % To- be reported’
50%, _°o To ‘be :oparttd'
-90%, °c | " To be reported
FBP, ‘¢ dax. 400
Rec. at 315°%c 2 V. Min. 50
Rec. at 350% % V. !a. 80 -
Diessl Index " ain. 45 S IP 21
Cu = Strip  Max. IB " AGTHD 130/IP 154
Total Acid No.X0H mg/g . Max. 0.2 ) : '
Stroug Acid ilo. XOH uiG/g nil ) IP 1
_Cslorific Valuo dn. 10,556 IP 12
. Gross, Kcal/kg. |
Marketing Colour: : Agber

q;gvis.dg 19/08/1982 , ' ' -

.
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Code : 016
) SPECTPICATION " METH®D
Appearance Clear and free from
water and visible
impurities .

Colour , Max.’ 35 - ASTHD 1500
S.g. 60/60°F Max. 0.870 IP 160

Flash Point PM ccF " Min. 140 ASTUD 93/IP 34
v‘:‘_"‘;gg y 'R;f:f“ -1 3-8 ASTMD 445/IP T1
.Cloud ?dintl.bi , Max. S5 ASTMD 2500/IP 219
_Carbon residue, COnxada;Q . -

Carbon.on 10% bottom,% wt. Max. 0.2 ASTLD 189/IP 13
Sulphur, % wt. Max. 0.5 ASTID 129/IP 61
Diesel Ipdex Min., 45 IP 21

Cu = 3trip Max. IB ASTHD 130/IP 154
Calorific Value Gross,Kcal/kg.  Min 10,336 - IP 12
DISTILLATION: _

I8?, % . To be reported

10%, % - To be reported

50%, ‘c ' hTo be reported
'90$;.qc : To be roported
‘8P, % . Max. 400
‘Rec 0 315° CWV © Mins 50

Rec 0 350° CEV Min. 80

Ash, % wt.' Hax. 0,02 P

] Acid No, Total KOH mg/g. Max. 0.2 1.
Strong Acid No. KOH ng/g. M1 : .
Marketing Colour ' Amber

"Revised 3 J9.0B.1§82

.bgs/~/cns’
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REGISTRATIONS

or

1977 - 1992 , JANUARY , JUNE

NEW

MOTOR VEHICLES

.

MORTOR
CYCLES

VEHICLES

DIESEL

NON-FUEL

KEROSENE

1977
1978
1979
1980
iggl
1982
1983
1984
©1985
1986
1987
1988
1989
1990
1991

1992
Jan-June

Total

1106
5257
15459
34725
17160
10847 o,

14431

16873

22782
26593
29041
29837
66696
84424
58643

33485

4635359

581967

58.8

3280
7941
11917
7374

7024

9426
5083

3042

116608

14.8

3677
9669

12374
17726
12036
9453
12722
14691
15184
12169
10065
9062
9574
12094
20344

13167

194007

8826
24214
42394
63776
37391
29481
37176
38863
45903
46974
46884
44825
84445
106224
84446

49952

791774

TOTAL VEHICLE POPULATION END OF

1976

TOTAL VEHICLE POPULATION END OF JUNE 1992 -

TOTAL NO. OF VEHICLES CANCELLED IN THIS PERIOD

199660

954330
37139
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Registration of new wator vehicles. 1977 to 1992 (Jan-June)
(By fual typw)

i

¢ Cars M/Cyc! Buses !D/Purpose! Lorries !Lnrac!tn’rall!MN!L.V/‘I’rac!L.Vﬂrau! t G/Total

Redat L8 ERETPRY I Sy P N 1 L L] L] L [] L] [} ] ¢
. . - H . . b b . . . .

| R L P ey | L} ot -}
. . H H . 4 H

]
tKer!All Types!

{Petr!Dies 'Ker ! Petyr ‘PetriDies'Petr!Dies!Petr!Dies! !Petr!Dien !Dies {Her! Nan

] 1] - fmmn ¥ L1 1] L] ¢ L] L] ] -
. . - H H . . H - . H

. .

[ » tmmm o
! ' ' -t -

19772695 -t 11060 493! 995
197815925 958! -! 5357% 164! &89

=! &31! 823!
-114688!3237!

2114746 &7 680! 438B4! I4&T77! 694! 67!

-18763* 41! +1259113198! 94649¢1306' 41!

1979190591711 8211545911005!1318! 247376412374 12963' 181 !

-11824!4620" ~!1847171101¢

1 '482811853¢ 48!34725! 495!29S51! ~!2033:7378! a!550a! so! 3695!42099!17726!3851!100!

1981437711363  -117160! asat2102! -!2359:5482!

-13508!2844 "

-13068! 3s! 941!24104!120341135! 34!

P60V -110887! 112!2978! 12869 21!
. ¢ \
-19069! H

503119401 9453 &£04! 21!

681! -118431! 57213497 -13858!4271! 7112347212722

. . . ’
! 9t -near3y 132!41219} ° ~12164!5935" [ =136864¢ 718:283310:14691 !

¢
[
¢
'
H
L]
H
H
H
)
H
H
H
.
H
.
¢
.
H
'
!
'
H
H
)
?
.
3
B
L]
H

-122782! 44!3602¢ 401! 7201110818009 . =13603¢ $43:30049!15184¢

-13207! 582!34124!12189!

6467136143110045!

~-126593! 3919961121912473!  13'3241

- ~129041 ! 411232 617'2617! 22!2870¢" ‘4812060

!
o
1
-

198816974:1057! -127837! -11108! 521!24381! 14!2445! -11971! 371135362 90462

-!66‘6965 4! 700! S514:2635! 11!29a7!.
1990187571074 104324 311234 437'4588! 2927497

|
3
:
£

10!2334!

319!74535! 9574!
242193850 12098
333!4637254'20344!

a21!2430!
46313470

3

L]
f ]
"
-
»
il’.'
w
<
o

199114745 167S!  -158643! 213444 2683!0173% 40!3107!

28'1835!

13112407
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IN-USE MOTOR VEHICLE INSPECTION
FOR EMISSIONS CONTROL IN THAILAND
by
Preecha Orprasirth
Deputy Director Gener: 1}

Land Transport Department

Suvidh Voravisuthikul

Director of Transport Engineering Division
A%

Land Transport Department

Air pollution situation in Thailand is serious in Bangkok and major
cities, from the high levels of particulate matter, carbomnmonoxide and
hydrocarbon. Lead level has been relatively constant despite the increasing
use of gasoline, due to the govermment's reduction of lead in the fuel.
This report shows the motor vehicle emissions problem in Thailand and the

vays that government performs to solve the problems.

INTRODUCTION

The situation of air pollution in Thailand is considered critical
in Bangkok and major citieé. The recent surveyed conducted by JICA in
1987 revealed that the particulate matter in Bangkok consisted of about 40%

black smoke from Diesel-engine vehicles, which vas the largest contributor.




In addition, surveys conducted by ONEB‘'s air quality monitoring stations
located in Bangkok have particulate matter at an annual average of more
than 100 micrograms per cubic metre, which is the ambient air quality

standards of Thailand.

The cause of air pollution described is motor vehicles, and in
Bangkok alone there are about 2.5 million of them on vhich about 1 million
are tvo strokes engine motorcycles. With the traffic congestion problem,
and the rapid annuval increase of mev motor vehicles including about
600,000 wotorcycles from 5 wmanufacturers and 200,000 cars from 12
. manufacturers per year. - In addition, lack of proper ‘inspection for
emissions from these motor vehicles, poor waintenance and operation of the

engines, make the air pollutior condition in Bangkok become even worst.

MOTOR VEHICLE POPULATIONS
(As of Dec. 31, 1991)

TYPE OF MOTOR BANGKOK OTHER WHOLE KINGDOM

VEHICLE METROPOLIS PROVINCES

ALL TYPE 2,111,284 6,315,802 8,427,086
MOTORCYCLES 887,289 4,634,102 5,521,391
TRUCKS AND BUSES 102,366 359,751 462,117




-3-

REGULATIONS AND ORGANIZATIONS CONCERNED WITH MOTOR VEHICLRE EMISSIONS

All wmotor vehicles, under the Land Tramsport Act, msust be
registered and inspected by the Land Tramsport Department (LTD) , Mimistry
of Transport and Communications (MOTC). Buses, trucks and commercial
vehicles will have to undergo inspﬁction including the black smoke and/or

carbon monoxide.

Por motor vehicles under Motor Vehicle Act, motor vehicles are not
required to have inspection except for the one which has not reneved
its registration for more than ome vyear, taxi., public motor tricycle,

business service car, chartered vans and for hire car.

In use wmotor vehicles on street are subjected to random spot
checks, conducted by the police and Land Transport Department ; the
violated vehicles in black smoke for Diesel-vehicles or carbonmonoxide for
gasoline-vehicles face a fines of 500 BAHT and vehicles must be corrected
before the fines are paid. Por motorcycles, a fine of 100 BAﬁT is enforced.
At the present, there are about ten random check points per day and more

than 25,000 arrests have been made last year.
MEASURES TAKEN TO SLOVE AIR POLLUTION PROBLEMS

S8ince the air pollution from wmotor vehiles in Thailand is

considered as a serious environmental problem, the Royal Thai Government




has set up policies for relevant orgamization concerning th= solution to

solve this problem. The important measures are :

1. Emission standard for nev motor vehicle. The Technical
Committe 697 (TC 697) vas appointed to determine emission standard for nev
motor vehicle. Two standards for gasoline engine (leaded and unleaded
gasoline) and twvo stoke cycle engine for motorcycle are finished. The
standard for diesel engine (small and large engine) is expected to be

finished vithin this year.

2. The requirement of imspection for private car and motorcycle.
The Land Transport Department has studied and planned to have an inspection
for private car such as passenger car, light truck, and motorcycle. These
car must have an inspection before remev annual registration. The Land
Transport Department will authorize the private sector to make an
inspection of these cars. At the beginning , the car at the age of 10 or
more vill be inspected. If everything go well, the car at the age of 3, 5,
7, 9 will be inspected. For *the car that is wmwore than 10' years will be

inspected every year.

3. Exhaust emission control device. The Royal Thai Government
announced that the passenger car vhich has 1600 c.c. engine or more must
equip a catalytic convertor beginning from January 1, 1993. For the
passenger car less tham 1600 c.c. must equip a catalytic converter

beginning from September 1, 1993.
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LIMIT FOR IN-USE PETROL/DIESEL MOTOR VEHICLES

The Land Transport Department has established the emission standard

measuring

Ministry of Science, Technology and Environment.

method is shown in the below table.

instrument by referring to the anpouncement of ONEB and the

The summary of measuring

BLACK SMOKE AND CARBONMONOXIDE EMISSIONS STANDARD FORM MOTOR VEHICLES

MEASURING
SYSTEM

SUMMARY OF
MEASURING METHOD

Black smoke - BOSCH

HARTRIDGE

Carbon - Non-disper- 6%

monoxide sive infrared

detection

No-load at rapid
acceleration
maximum rotating
speed.

- On test bench,
running vith
full-load at
60% of the
maximum rata-

ting speed

Idling

Maximum value
of the two

measurements

Average value
of the two

measurements

Average value
of the two

measurements




CONCLUSION

It is not possible to solve the air pillution problem in the
country without cooperation from the public. The year 1989 have been
designated by the governmeat to be the year for protection of the
environment, The theme is on atmospheric pollution vith some emphasis on
global change. Public campaign has been launched on black smoke and
carbonmonoxide from motor vehicles. Even as the economic grovth in the
country has been rising more than 10 perceat in the past three years, vith
even greater grovth rates of motor vehicles, transportation and industry in
_ the cities and countryside, the air pollution in Thailand and Bangkok is
not proportionally increased. The government is taking the right direction
by facing the problem with may - produce the actual decteasg of pollution in
the next fev years. Some pollutants, hovever, vill be more difficult to
solve. Suspended particulate matter wvill still be a sajor problem until the

traffic problem can be solved.
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Details of the Appendix of the Ammxmowmsnt of Ministry of Comerce No.2
an the Quality Standard of Gasoline

Begular
.| gasoline

1. Octane Nomber
1.1 Research Octane Nuwber
0 .
(1) Producer
(2) Distributor
1.2 Motor Octane Nowber (MON)
From 1 Jan.1994
(1) Producer
(2) Distributor
2. Lead Content , ¢/1

2.1 Before 1 Jan. 1995
2.2 From 1 Jan. 1995
3. Sulphur Content, & wt
4. Phosphorus Content , ¢/1
5. copper Strip corrosion, mmber
6. (xidation Stability, mimtes

fFEERERE

7. Bxistent Gum, g/100 ml
8. Distillation
8.] Temperature ¢
(1) Evaporated, 10% vol.




Beqular Leaded:Premivm Unlead:Prewive
Ttem Max.Min. | gasoline Test Method

(2) Bvaporated, 50% val. Min. N . L) LY L LY
ad.

Max. 110 110 110 110 110

(3) Evaporated , 90% vol Max. by 1 10 10 I

(4) End Point Max. 200 200 0 200 200

8.2 Residue, % vol Max. 2.0 2.0 2.0 2.0 3.0

9. Vapor Presure @ 37.8°C , kPa.

heme 32

9.1 Non-Oxygenate Blends Max 62 62 62 62 62
5.2 Oxygenate Blends Max. 62 62 62 62 6  [SmD 4953
10. Benzene, % vol Max. 3.5 35 | 35 3.5 | 3.5 |asmipis0s
11. Aromatic , % vol
11.1 From 1 Jan. 1994 Max - 50 50 50 50
11.2 Prom 1 Jan. 2000 Max. - 35 3 % 3%
12. Colour
12.1 Hue Red Light | Light | Green | Green
Yellow | Yellow
12.2 Dye Comtent , mgy/1 Min. 10.0 - - 40 | 4.0
12.3 Intansity Min. - 05 | 0.5 - -
ad
Max. - 1.0 | Lo - -
13. vater , 5 Wt
13.]1 Non-Oxygenate Blends Max one e none none none
13.2 Oxygenate Blends Max 0.7 0.7 | 0.7 07 | 0.7 |asmE
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16. Appearance

Regular Leaded : Premium Unlead:Premim
Item Max.MMin. | gasoline Test Method
14. Oxygenated Cowpounds , % vol Min - - 5.5 - 5.5 ASTM E 4815
and
Max. 10.0 10.0 10.0 10.0 10.0
15. PF1/IVDC Ad‘ht.lve
15.1 Before 1 Jan. 1995 Min. - X X X X
15.2 From 1 Jan. 19% Min. X X X X X

Clear Liquid and No Suspended Particle
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Detail of the Appendix of the Announcement of Ministry of Commerce No.J)
on the Quality Standard of Diesel

Iten Max./Min |lst kind |2nd kind | Test Method
1. Specific gravity at 15.6/15.6 T Min. 0.81 0.81 AST™ D 1298
and
Max. 0.87 0.87
2. Cetane Number or Min. 47 47 ASTM D 613
Calculated Cetane Index Min. 47 47 AST™ D 976
3. Viscosity at 40 C , cSt Min. 1.8 1.8 ASTM D 445
and
Max. 4.1 4.1
4. Pour Point ,°C Max. 10 10 ASTM D 97
S. Sulphur Content , & wt. ASTM D 129
or
Equivalent
S.1 Before 1 Sep. 1993 Max. 1.0 0.5
5.2 From 1 Sep. 1993 Max. | - 0.5
5.3 From 1 Jan. 1996 Max. - - 0.25
5.4 From 1 Jan. 2000 Max. - 0.05
6. Copper Strip Corrosion, number Max. 1 1 ASTM D 1130
7. Carbon Residue , % wt. Max. 0.05 0.05 ASTM D 189
8. Water and Sediment , % vol. Max. 0.05 0.05 ASTM D 2709
9. Ash , & wt. Max. 0.01 0.01 ASTM D 482
~ 10. Flash Point , ™ Min. 532 52 ASTM D 93
11. Distillation (90% recovered , °C) Max. 357 357
i 12. Colour Max. 4.0 4.0 AST™M D 1500
13. Detergent Additive - X X

Government Gazette : Vol. 109 Sectionm 119 Dated 17 September 1992
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The currently used oils for 2 stroke engines in Thailand must has
the physical and chemical properties of Thai Industrial Standard 1040-1991

(TIS 1040-1991)

Characteristics

Viscosity at 100 °C , cSt 5.6 to 16.3
Viscosity Index , not less than 95
Flashing Point , °C not less than 70
Pour Point , °C not exceed =5
Sulphali Ash , % wt. not exceed 0.5

Metal*, & vt. not less than X

Note : * only principle metal have to specified.

X PFigured by the maker and report to TISI or consumer.




REGISTRATIONS OF NEW MOTOR VEHICLES

1977 - 1992 , JANUARY , JUNE

. PET#OL _
YEAR por - P s DIESEL NON-FUEL ; KEROSENE TOTAL
MORTOR | OTHER
CYCLES VEHICLES

1977 1106 3280 3677 69696 67 8826
1978 5257 7941 9669 1306 41 " 24214
1979 15459 11917 12374 2463 181 42394
1980 34725 7374 17726 3851 100 63776
1981 17160 7024 12036 1135 36 37391
1982 10847 8554 9453 605. : 21 29481
1983 14431 9246 12722 769 8 37176
1984 16873 6437 14691 846 16 38863
1985 22782 7287 15184 647 1 45903
1986 26593 7533 12169 F78 - 46974
1987 29041 7102 10065 676 - .| 46884
1988 27837 7525 9062 401 - 44825
1989 66696 7837 9574 338 - 84445
1990 84424 9426 12094 280 - 106224
1991 58643 5083 20344 376 - 84446
1992 33485 3042 13167 258 - 49952

Jan-June

Total 465359 | 116608 194007 15326 474 791774

581967
: 3 58.8 14.8 24.5 1.9 - 100.0

TOTAL VEHICLE POPULATION END OF 1976 - 199660

TOTAL VEHICLE POPULATION END OF JUNE 1992 - 954330

TOTAL NO. OF VEHICLES CANCELLED IN THIS PERIOD _ 37139
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Registration of new motor vel'ﬂcles. 1977 to 1992 (Jan-Junea)

(By fuel tyre)

- oy . e - S o " =

:Yaar' Cars M/Cyc! Buses !'D/Purpose! Larries !L/Trac!l/Trail!fehua/Hers!L.V/Trac!L.V/Trail! Total ! G/Total
: ! H H ! ! ! et ' ! ! fome? lomemtlame e m e Y- fmmnrme R e et e
: !Petr!Dies!Ner!Petr !Petr!Dies!Petr!Dies!Petr!Dies! Dies ! Non 'Petr!Dies'ODies!Her! Non 'Petr !Dies !Non !Ker!All Type
: ! ? =t t ! ' tommmlcennlcnat $mw= R el R B D e fommen fommmme locantocnloweccan-
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CONTROL AND REGULATORY MEASURES CONCERNING
MOTOR VEHICLE EMISSIONS

Marzuki bin Mokhatar *
&

Yacob bin Ismail **

INTRODUCTION

Malaysia, as a developing country is now moving
towards industrialisation by the year 2020. As a
result, transportation has become more essential and
important for daily activities especially in wurban
areas. At present, the growth rate of motor vehicles
is 10 - 12 % a year.

In Malaysia, motor vehicles had been identified as
the major contributor to air pollution problems,
particularly in urban environment. Studies and
prediction based on local conditions conducted by the
Department of Environment (DOE), showed that more
than 70 per cent of the emission load are due to
motorised vehicles. (Figure 1 and Table 1)

The type of fuel used determines the type of air
pollutants emitted by the motorised vehicles.
Particulate matters (black smoke) and 50, are the
type of pollutants normally associated from diesel-

Environmental Control Officer
Mobile Sosurces Section
Department of Environment, Malaysia

Assistant Director
Technical Division
Road Transport Department, Malaysia




powered vehicles. Lead oxides, carbon monoxide (co),
hydrocarbons (HC) and nitrogen oxides (NOx), are the
air pollutant's emitted from gasoline-powered motor
vehicles.

VERICHLE STATISTICS

As at 30th June 1992, there are about 6 million
registered vehicles in Malaysia of which 91.5 % of
the vehicles were petrol driven while the remaining
8.5 % are diesel powered vehicles. Most of the diesel
powered vehicleé are for commercial use such as
lorries, taxis and buses. (Table 2)

Motorcycles represented about 5.5 t of the whole
population, all petrol driven. Smaller motocycyles up
to 150 c.c dominated the market although there are
some bigger c.c, the volume is small.

As for private vehicles , Malaysian national car is a
common sight on the road. It is petrol driven vehicle
with engine capacity of 1.3 litre and 1.5 liter.
Japanese models such as Toyota , Mazda , Honda etc
are also popular.

REGULATORY CONTROLS

Present Motor Vehicle Legislations

control of Emission from Diesel Vehicles

Motor Vehicle (Control of Smoke and -Gas Emission)
Rules, 1977 came into force in 1978 in order to
control the emission of black smoke from diesel

2
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in which 50 Hartridge Smoke Units (HSU) is a limit to
be complied .At present Hartridge smokemeter is used
to measure the smoke density.

Enforcement officers of the Department of
Environment, the Road Transport Department and the
Traffic Police are empowered to enforce the Rules.
The Department of Environment together with the
Police have conducted numerous enforcement campaigns
throughout Malaysia. The campaign consisted of
kerbside smoke test, whereby at strategic points
along the road, diesel-powered vehicles visually
found to be emitting dark smoke will be tested and
summoned will be issued if the smoke density is
found to exceed the stipulated standard. Table 3
summarise the enforcement activities undertaken by
the Department of Environment. Figures 2 and 3
further analysed the percentage of compliance
according to type of vehicle .

Control of Lead Concentration in Motor Gasoline

In order to limit the level of lead emission from
petrol-driven vehicles, the Department of Environment
has introduced and enforced the Environmental Quality
(Control of Lead Concentration in Motor Gasoline)
Regulations, 1985. Under these Regulations, all
petroleum refiners and importers in Malaysia are
required to reduce the lead content in petrecl from
the initial 0.84 grams/litre to 0.4 grams/litre by
July 1985 and to further reduce it to 0.15 grams/
litre by January 1, 1990. Gasoline (petrol) samples
from all o0il refineries or storage depots and
selected petrol kiosks throughout the country were
taken for analysis to ensure compliance to the
stipulated limit.




In 1991, a total of 105 samples of both Premium and

Regular grades of petrol were caken for analysis. 24°
were taken from petrol refineries and storage depots,

while the remaining 81 samples were from petrol

kioks, selected at random. All the samples complied

with the new level of 0.15 grams/litre as required by

the Regulations.

VEHICLE INSPECTION

As stated in Road Transport Rules of Malaysia , the
Director General of Road Transport Department of
Malaysia has the power to inspect all motor vehicles
at any time before registration.

The purpose of the vehicle inspection carried out is
to check the road safety and worthiness of the
vehicle concerned and compliance to the Malaysian
Road Transport Act and Regulations. Inspection
carried out is for commercial vehicle only such as
lorries, taxis and buses.

Basically there are 5 different types of Vehicle
Inspection being carried out namely :

a) Initial Inspection

b) Routine Inspection

c) Vehicle Re - inspection
d) Special Inspection

e) Accident Inspection

a) Initial Inspection

This inspection is for new vehicles imported from
overseas or new vehicles manufactured from local
assembly plant in Malaysia. It includes inspection

4




b)

c)

d)

e)

of weight, measurement , physical body inspection
and fitting such as lamps, number plate etc. only
then the vehicle is allowed for registration.

Routine Inspection

These are inspections carried out every 6 months
after the initial inspection. Checks are carried
out especially on certain parts such as engine,
brake , ball and steering joints, axles and tyres.
Smoke test is also carried out to determine
emission level.

Vehicle Reinspection

Any vehicle that fails during the initial
inspection has to rectifiy the failure before
clerance is given.

Special Inspection

The inspection is for vehicles involved in certain
modification of the body or upgrading the engine.
Accident Inspection

These inspection are for vehicles involved in
accident in order to determine the extent of

damage for valuation purposes.

summarised checklist format during inspection are
as in appendix. ’
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14.

15.

16.

FUEL QUALITY

At present there are 2 types of petrol available in
Malaysia market, leaded and unleaded petrol. Lead
content for leaded regular aﬁd leaded premium are the
same ( 0.15 gram/litre ) but with different Octane
Number ( RON ) of 85 and 97 respectively and red in
colour. For unleaded petrol the octane number is 97
with lead content of 0.013 gram/litre and yellow in
colour.

For diesel, the minimum and average value for cetane
number is 47 and 51 respectively with sulphur content
of 0.5 % by volume.

FUTURE PLAN

In order to effectively control the emission from
motor vehicles, several approaches and strategies
preventive in nature have been formulated.

Introduction of New Regulations to Control
Emission from Gasoline and Diesel Engines

A set of regulations concerning gasoline engine has
been proposed. The draft regulations is based on
United Nations Economic Commision for Europe , UN/ECE
R 15-04. Another set of regulations have been
proposed for diesel engine based on UN.ECE R 24 and
R 49.
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17.

18.

19.

20.

Both these proposed regulations cover new and in-use.
vehicles with particular emphasis on type approval
system for new vehicles. For new motor vehicles,
installation of catalytic converters will be made
compulsory. )

Several discussions have also been initiated with
motorcycle assemblers and traders for the purpose of
introducing a set of regulations to control emission
from motorcycles.

Clean Fuel

Of late, the use of unleaded gasoline (ULG) has been
aggressively promoted by the Government. The oil
industries responded favourably to the call and
almost all of them have introduced lead-free gasoline
by the end of 1991. At present the retail sale of
unleaded gasoline is 31% of the total sale of
gasoline in Malaysia.

The use Compressed Natural Gas (CNG) or Natural Gas
for Vehicles (NGV) has also been encouraged by the
Government. By the end of this year , the first 200
petrol engine will be fitted with dual fuel converter
as a pilot project by PETRONAS, the National 0il
Company of Malaysia.

With the incentive price of NGV 50% of the petrol

price and conversion cost US $950 the owner can

recover the initial conversion cost within one year.
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CONCLUSION

The air pollution problems in Malaysia are mainly due

to the rapid development of manufacturing acitivities
and urbanization. Emission from motor vehicles is
the major contributor to the deterioration of air
quality especially in urban areas.

The need to control vehicular emissionr is serious and
require urgent attention not only from the Government
but also from the private sectors.
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Table “{.

Halaysia : Summary of Emission of Pollutant (Uncontrolled) to the Atmosphere
by Sources (‘000 NT), 1987-199)
Swurces . Stationary Sources Open Burning Practice
* Mobile
Pover Industrial Industriat | Municipal Industrisl
Emission Station { Fuel Docestic | Processes Disposal Vaste
Particulate
oM 3.6 2.60 7.40 1.12 15.76 18.3 13.60
1990 5.0 2.57 9.64 1.126 15.58 .6 9.20
1989 3.7 2.462 6.44 0.48 15.4 1.3 5.96
1988 3.3 2.44 8.9 0.001 23.7 3.0 1.21
1987 3.0 1.1 10.4 0.002 . L4 1.88
$SOx .
1991 4.4 32.00 33.78 J. 0.05 1.1 - 0.72
1990 3.2 31.24 . 3.0 0.04 0.1 0.01
1989 3.0 30.3% 379 2.64 0.03 0.1 0.0009
1988 2.7 182.1 $3.3 0.06 9.5 0.2 0.08s
1987 2.7 195.0 54.1 0.04 - 0.1 0.084
NOx
199 | 7.2 | 38.40 26.00 1.7 1.3 3.4 0.72
1990 £3.2 £0.02 26.55 1.6 1.15 1.0 0.01
! 1989 9.4 | 3.7 21.37 1.23 1.1 0.5 0.004
1988 35.9 36.9 FAN 0.008 1.9 1.0 0.523
1987 35.6 i 9 5.9 g9.01 - 1.0 0.442
co .
1951 | 595.5 110 545 3149 0.32 26.3 7.1
1990 $51.¢ 3.é8 7.3 3.188 o 8.2 &L.2
1929 $10.9 1.67 1.7% 3.13 0.3 6.4 0.6
1988 L75.9 0.3 1.8 0.004 1.2 &.7 17.0
1987 | 506.1 6.2 4.7 0.018 - 8.2 21.5
HC
1991 30.3 2.7 5.48 0.18 0.1% 20.4 9.60
1990 | 28.0 1.13 1.687 0.177 0.1 L0 2.10
1989 25.94 0.2¢ 1.59 0.12 0.2 3.2 0.03
1988 26.3 1.7 1.7 0.02 0.2 1%.2 2.2y
. 1987 23.7 1.9 3.0 0.02 - 16.9 0.45
: . .
10TAL
1991 681.0 76.8 ns.n 6.378 17.5% 19.5 31.94
1990 630.8 78.2¢ 84.41 6.069 17.22 17.9 15.52
1989 572.7 73.26 62.9¢ 5.0 17.0 11,5 6.59
1988 562.1 223.4 87.3 0.093 35.5 23.1 - 20.976
. 1987 S71.1 240.1 98.1 0.089 . 30.6 26.2¢
Percentage
1991 70.9 8.0 8.1 c.7 1.8 7.2 . 3.3
. 1990 74.20 9.2 9.9 0.8 2.0 2.1 1.8
1989 76.5 9.8 8.4 0.7 2.3 1.5 0.9
i 1988 $8.1 23.9 9.6 £.00% 3.9 2.5 2.2
o 1987 $9.1 2.8 10.2 0.009 - 3.2 - 2.7
Pdrcentage -
Compared 1987 *11.8 |-16.8 -2 +0.8 *1.8 *%.0 0.6
;
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Table 2

Registered Motor 7T2hicles In Malaysia

As At 30th Ju

ne 1992.

Gasoline Diesel
Type of Vehicle |--==----ccmceeo|cmmmmmmm e Total
No. of Vehicles|No. of Vehicles

Motorcycles 3,363,287 3,363,287
Passenger Cars 1,970,542 68,177 |2,038,719
Buses 1,617 27,624 29,241
Taxis 16,997 22,371 39,368
Lorries/Truck 167,540 258,994 426,534
Other (excluded 17,017 149,227 166,244
Trailer)

Total 5,537,000 526,393 |6,063,393

IO/,
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Malaysia: Enforcement of Motor Vehicles (Control of Smoke and Gas Emission) Rules 1977, 1989-1991

Yesr
Subject
1989 1990 1991
Total Number of
Diesel 1 298,913 332,080 367,095
Vehicles Registered
Number of
Enforcement 448 439 [Y-}]
Campaigns
Total Number of
Vehicles Stopped 42,284 38,322 40,487
for Inspection
Type of Vehicles L a | [} PC L 8 T o PC L 8 ] 1 ] pC
Nurber of Sumwnons 2470 11726 [ 1205 | 1165 | 519 | 2506 | 1900 | 1160 | 1175 | 4S8 | 4344 | 2085 | 1259 | 1350 | 408
issued
Total Number of
Summons |ssued 7,085 7,199 9,444
Type of Vehicles L 8 1 (] PC L 8 1 (] PC L ] 1 0 4
Percentage of 89 78 s m |7 az 7% n 75 |66 81 4] 70 ™ 65
Compl {ance
Oversll Percentage
of Compliance a3 81 77
1

Source: Rosd Transport Department, Malaysia,

Note:
Type of Vehicles

L - Lorry

8 -+ Bus

T - Taxi

0 - Others

PC - Private Cor

POFTCL 79N

woepiey f»w#‘*ﬁﬂ\




t 782

ntiustnal Fue!

TS L
-

Domestic Wasle

p—
it ?3‘! indusinal Process

1747,

o
/ s S s
LA LEL T

NN narat
BN tAmcipal Incingra’ iy

l NG a1 Wasle

LLLLL L

L

Ll L

Pollutants Emissions (%)

AL

Yarawd
g

S /7 7
L7

v

PO

Z

N
\
N

I
\:

I\
\
Q
N
\
\

Figure "al'Y, Malaysia: Trend of Emission of Pollutants to the
Atmosphere by Sources, 1987~-1991




(%) dduet[Cwo) 0 abejudadigd

o
(o}

rrré ERES OISR

T "e"e"e"a 0 ¢ 6"
75 RN S300000OOO0OCO0
t.n..ﬁi:am 29,2990 0.0 0.8 8,
SO R R R =t

Vehicles Summoned
?l.

(Control of Smoke
Hance, 1979 - 19

o RS IO XXX .o
B-2% % e A BRI

SN ATATAL ALY

venicles Summoneg jhumper !
Percentaqe of Compliance

- IO IO IO IR R R
29 ‘g‘ 0.0‘0‘0“."0.0.0‘0‘0100000000000
o o xS -

. Zrer &

~,

DCICFC IO ) CIRITICTTCICIENINS
,‘4’&‘0_'0.4.0‘6"60“0 SN )

19¢.1%

£

&4
(433

"
<
-
v
-
-
©
>
"
(=4
-
o
o

eslon) Rules 1977.

<

o P PP TSI
’Qﬁéﬂmdmiaéffmﬂfﬂféf""

PG G0 O 9,00 96080080000
"40006000000‘0“00000’

ATe S A LL LA s s L

and Gas Eml
and Percentage of Comp

Enforcement o

- R RRRBER

Malaysla

.

.

.Figure +2'

{ SaQunyj, [TV Mg %

e

o v —————




85

(X} dduetidwo) jo abeivasriayg

80
80

OIOOOOOOE

L OO YN YS

ae
.
o
[«
o
a
€
=3
(8
S
(-]
o
o
~
-
C
3
(Y
-
o
a

Vehicles Summoned (Mumper

Key:

Ve
00 BN NT

000‘000000‘

25250000 A Y

DOOOOOOOOHS
24%%%%° 0000000000000

OO0

{4 N 4 2% oo 0% %%, o%e%°. oooooooooooo%oooooo o, oo”o”oo.oo'oo
DO

$.0,9,8,0,0,00 NN OO oooo»o.o...ooo;ooo

1000 |-
0

(JAQuNN) pauowwng sa[diyan

164

T

NN SN RERTITE TR IR

i 7o YA
L L O O YT I TN N

Bus Others Tax) Private Car

Lorry

Type of vehicle

(Contrpl of

Compllance According to Type of Vehicle, 1991

Smoke and Gas Emlisslon) Rules 1977.
Vehicles Summoned and Percentage of

Malaysla: Enforcement of Motor Vehlicles

R

Figure



INSPECTED ITEM DURING VEHICLE INSPECTION

STATIC INSPECTION

Engine & Chasis No.

F/Wheel Bearing, K/Pin & Bushes

Rad. Grill & Engine Bonet

H/Lamps & Driec. Indicators Cend.

W/Screen glass, wiper 8 washes & R/Vision MHirrors
Dvr. Seats, Dvr Cab & Floorboard Condition
Crash Barrier & Link Chains

Coup. Gears, K/Pin, Sty Pin, Chains & L/Gear
Anti-Lighting Chain & Fire Shield

Tipping Equipt & Tipping Pivot Cond.

Semi Treler No. Plate

Ext. & int. Body Marking & Paintwork

Base Marking, Roof Sign & Yellow Top
Entrence Door & Exit

Rear Bumper & Reg. No. Plate

Mudguards & MudfTiaps Cond.

R/Lamps, D/India, Reflec & Pass Ligh Cond.
Body Panel, Wooden D/S & D/TB Cond.
Luggage Booth & Compartment

Passengers Seat Cond.

S/Window, Glass, Seals, Winders & Door Lock
S/First Aid, W/instrument & Lighting
Fioor-board & Closet Cond

Sty/Belt, Ref/Tri, F/Ext & Lift/Jack
Steering Joints & Connection

Steering Bcx & Mounting

Ft/Brake & H/Brake Linkages Cond.

0il, Leaks, Engine Mounting & Cond.
Ft/Brake M/Pump. W/Cyls & Air Vacuum Tank
F/IR/Spring Assy S/absobers & Axle

Main Chasis Frame & Subframe Cond.

Body Mounting & Connection

Prop. Shaft U/Joints & Connection.

SMOKE AND ROAD TESY

Smoke Emmision HSU

Elect. Wring, Wst. Sys & Audible Warning
Air/Vacum Warning, Buiid Up & Control
Mech. H/Brake Condition

Foot Brake Performance

Cliuth Pedal & Operation

Transmission & Gear Level Shift

Engine Performance

Ste/alighment, Dve. Control & S/meter
Taximeter Operation & Condition.
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ENVIRONMENTAL QUALITY (CONTROL OF LEAD
CONCENTRATION IN MOTOR GASOLINE)
REGULATIONS, 1985¢

In exerase of the powers conferred by section 1 of the Environmental
Quality Act, 1974, the Minister after consultation with the Coundil, makes the
following regulations:

1.  Citstion. -~

These Regulations may be cited as the Environmental Quality (Control of
Lead Concentration in Motor Gasoline) Regulations, 1985.

2. Interpretation.

In these Regulations, unless the context otherwise sequires—

“authorised officer™ means such officer appointed under section 3 of the
Act or any other officer to whom the Director General has delegated his
power under section 49 of the Act,

3. Restriction on import or manufacture.

No person shall import or manufacture any motor gasoline which contains

lead or lead compounds ei'ptcsec_l as lead in excess of 0.40 gramme per litre

on and after the date following the date of publication of these Regulations
in the Gxzerte.

4.  Restriction on possession, etc.

No person shall be in possession, offer or exhibit for sale, sell, deliver for
use or exchange for use any motor gasoline which contains lead or lead com.

pounds expressed as lead in excess of 0.40 gramme per litre on and after the
Ist January 1986.

5.  Restriction on import, ete.

Notwithstanding the provisions in tegulations 3 and 4, no person shall
import, manufacture, possess, offer or exhibit for sale, sell, deliver for use or
exchange for use any motor gasoline which contains jead or lead compounds

expressed as Jead in excess of 0.15 gramme per Lue on and sfter the Ist
January 1990,

6.  Maguiacture for export.

Regulations 3, 4 and 5 shall not spply if the motor gasoline is manufac-
tured for export outside Malaysia provided prios notice on the date of manu-
facture, quantity, place of storage, name of customers and anticipated date of
export have been communicated 1o the Director General.

* Published as P.U, (A) 296/198S, Came into forceon 1,8 1986,




Waiver of notification.

(1) For the purpose of effecting exemption under regulation 6 the Direc-
tor General may establish a recording procedure to be followed by the manu-
facturer.

(2) Where an application has been made 1o the Director General by the
manufactures to adopt such procedure the requirement to give prior notice
as prescribed under regulation 6 may be waived.

8. Authorised officer to produce identification and issue receipt. =

Every authorised officer shall produce his identification before the collec-

tion of samples of motor gasoline and shall issue receipt for such quantity of
sample collected.

9.  Collection, sampling and analysing procedures.

For the purpose of determining the lead contents prescribed in these Regu-
lations, the motor gasoline shall be collected, sampled and analysed in accor-
dance with the procedures specified in the First Schedule.

10. Obstruction of luthorised‘ofﬁccr.

No person shall obstruct or defay any authorised officzr in the collection
and sampling of motor gasoline under regulation 8.

11, Licence required to contravene conditions.

No person shall, unless licensed, contravene the conditions specified in
regulations 3, 4 and 5.

12.  Granting of icence.
(1) Where the Disector General is satisfied that—

(3) (i) the motor gasoline with higher lead concentration is needed

for the investigation or research relevant 1o pollution problems;
or

(ii) the motor gasoline with higher lead concentration is required
for the operation of certain vehicles for rallies or racing pur-
poses; or

(iii) the motor gasoline with higher lead concentration is required
for specific uses which in the opinion of the Director General

are not contrary to the intent and spirit of these Regulations;
and

(b) that the use of such motor gasoline is confined 10 a small segment
of the environment and for such period that the sccumulated level
of lead is not likely to cause adverse effect on the environment,

he may grant a licence to contravene the conditions in segulation 3,4 or §.
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(2) Application for such licence shall be made in such forms as may be
prescribed by the Director-General.

13. Compounding of offences.

Offences against regulations 3, 4, S and 10 shall be offences which may be
compounded by the Director-General, or any officer specifically authorised
by the Director-General.

14. Fees payable.

(1) Every application for a licence under regulation 12 shall be accom-
panied by the necessicy fees specified in the Second Schedule provided that
such fees shall not be required in respect of plant, facilities or vehicles wholly
owned by the Government of Malaysia.

(2) Payment of fees shall be made by cash, money order, posial order
bank draft payable to the Director General who shall issue a receipt upon
sealisation of the payment.

FIRST SCHEDULE

COLLECTION, SAMPLING AND ANALYSING PROCEDURES
(Regulation 9)

Parameters Methods

Lead Concentration .. .. Malaygan Standards MS 118 and
MS912 or ASTM D334}

ASTM ~ American Society for Testing and Materials, US.A.

SECOND SCHEDULE

FEES PAYABLE TO OBTAIN LICENCE
{Regulation 14)

Application under regulation 12 (1) (a) (i) and 12 (1) (a) (iii)~
$300.00

Application under regulation 12 (1) (a) (ii)-
$500.00

Dated the 27th Sune §985.
DATUK AMAR STEPHEN K.T. YONG,

Minister of Science, Technology and
Environmeni




MOTOR VEHICLES (CONTROL OF SMOKE AND GAS
EMISSION) RULES, 1977+

In exercise of the powers conferred by sections 57, 73 and 135 of the
Road Traffic Ordinance 1958, the Minister makes the following rules:

1. Citation and commencement.

These rules may be cited as the Motor Vehicles (Control of Smoke and Gas
Emission) Rules, 1977 and shall come into force on such date as the Mimister
may by notification in the Gazerre appoint.

1. Interpretation.
In these Rules—
*authorised officer”” means a road transport officer, police officer or any

officer duly auhorised in writing by the Director General of Environmental

Quality;

“free acceleration test™ means a test {or smoke emission of 2 motor vehicle
with the transmission disengaged (in neutral gear) when the engine thereof is
tested on full throttle from its lowest to its highest engine speed;

*Ringelmann Smoke Chast" means 2 miniaturised version of the Standard
Ringelmann Smoke Chart as shown in Schedule A to these Rules;

“smoke limit” means the highest acceptable smoke density or opacity
for any volume of gas that 2 motor vehicle may at any time emit into the
atmosphere at or neas the point of smoke discharge;

“smoke meter’” means—

(a) the Hartridge Mk. 3 smoke meter which is constructed to receive
a volume of exhaust gas of a motor vehicle within a pressure range
of 40 mm-65 mm of water and a temperature range from 140
degrees Centigrade-210 degrees Centigrade and to measure the

density or opacity of its smoke content from 0 to 100 Hartridge
Smoke Units (H.S.U.);

a device constructed to receive a volume of exhaust gas from a
motor vehicle within specified pressure and temperature ranges and
to measure the complete range of density or opacity of its smoke
content in Absolute Units of Light Absorption from clear to total
darkness or in such other correlated light absorption usits;

(c) any other equivalent device which may from time to time be pre-
scribed by the Minister as a smoke meter.

* Publishud as P,U, (A) 414/1977. Came into force on 15,3,1978,




Prohibition on emission of excessive smoke,

(1) No person shall use or cause to be used any motor vehicle which emits
smoke of a density which exceeds SO Hartridge Smoke Units or its equivalent.

(2) For the purpose of this rule, the smoke emission capability of a motor
wvehicle found on a (ree acceleration test conducted by an authorised officer
and in accordance with Schedule B to these Rules shall be taken as an indi-
cation that the vehicle has discharged and will continue to discharge smoke of
an equivalent density when in use on the road and test results shall be recorded -
as shown in Schedule C to these Ruies.

(3) A Ringelmann Smoke Chart may be employed in conjunction with the
Haruridge/Ringelmann Correlation Chart as shown in Schedule D to these
Ru"s to check density of smoke emissions for the purpost of detention of a
motor vehicle for inspection and test on a smoke merer.

(4) A motor vchicle may be detained for inspection and test if it is only
seen to discharge smoke of a darkness which is apparent 10 an authorised
officer that the smoke limit therefore has been exceeded.

(5) In this rule “motor vehicle™ means a motor vehicle fitted with a com-
pression ignition engne Ao

4.  Crankcase venn'hxion.

Every motor vehicle powered by a four-stroke petrol engine (other than a
motor cycle) first registered for use on or after the coming into force of these
Rules shall be so constructed or equipped with such device as to prevent the
escape of gas from the crankcase of such motor vehicle into the atmosphere.

5. Exemption.

The Director General for Road Transport may, with the prior agreement in
writing from the Director General of Environmental Quality, exempt any

person or class or type of vehicle {rom the full compliance of any or ali of
these Rules.

6. Penalty.

Every person who fails to comply with the requirement of any of these
Rules is guilty of an offence and is liable to a fine not exceeding five hundred
ringgit or (o 2 term of imprisonment not exceeding two weeks for a3 first
offence and to a fine not exceeding one thousand ringgit or t0 a term of
imprisonment not exceeding one month for a subsequent offence.




SCHEDULE A
(Rule 2)

RINGELMANN SMOKE CHART

This chast is 3 durect {acsimile reduction of the Standard Ringelmanna Chart as issued by
the United States, Bureau of Mines. in Information Cuscular 8333 of May 1967

INSTRUCTION FOR USE

Hold chast at arm’s length 10 view smoke at soutce.
Source of Light or sun should be behind the observer.

Match smoke as closely as possidlke to conesponding shade on chast.

SCHEDULE B
(Rule 3(2))

PRESCRIBED TEST FOR SMOKE EMISSION OF A MOTOR VEHICLE
FITTED WITH A COMPRESSION IGNITION ENGINE

The test shall be carred out with 4 smoke meier.

The smoke meter including its accessories shail be regulazly serviced and maintained
in accordance with the manufacturer’s instructions. [t shall have undesgone tests
and calibration not more than 12 months before the date of its use, by a competent
authority appointed by the Disector General for Road Transport, and be issued with
a certificate of fitness recotding the date on which as a result of those tesis and cali
bration, the smoke meter was found 10 be in good working order,

Smoke test resulls provided by a2 smoke meter complying with the requizements of
paragsaph (2) shall be deemed 10 be accurate.

Test sesults shall be recorded on 3 Test Certificate 33 in Scheduie C.

SCHEDULE C
(Rutle 3(2))

MOTOR VEHICLE SMOKE EMISSION TEST CERTIFICATE

Registration No. of Motor Vehicle.
Time

Make of Vehicle.
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Class. (18
Type
Make Modzl and serial number of Smoke Meter used for test
Date last calibrated

Typeof Test: Free Acceleration.

RECORD OF SMOKE EMISSION TEST

Test No. 1 Smoke Uruts =.
Test No. 2. Smoke Urucs -
RESULTS:
Average Test No. ( ) and Test No. ( S, ..Smoke Units
I certified that the above-mentioned motor vehicle has been tested for smoke emis-
son capability and Jound 10 emit 2 smoke density of.................... Smoke Units which
does not exceed/*exceeds the smoke limit of.....oooeeveneeeee... Smoke Units permitted

under pas _raph (1) of rule 3 of the Motor Vehick (Control of Smoke and Gas Emission)
Ruies, 1977,

Isssed and Signed by

Name (Block letters)
and

Designation of Testing Officer..........................

TEST CERTIFICATE ISSUED TO
Nwner/*dniver of motor vehicle (name)
of (Adaress). ...

L1 T am/*pm. Date............. Place.
To whom issued: Owner/*driver (signature)

Driving Licence No.... Expiring.

® Delete where applicable,
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SCHEDULED
(Rule 3 (3))

HARTRIDGE/RINGELMANN CORRELATION CHART

0s

0.7

0.6

Carthon concentration In r,m/m’

20 40 60 80 100

HARTRIDGE SMOKE UNITS

~ 4
w

1 2 3

Ringelmann Density Number

Made this 14th day of December 1977.

DATUK HAJI ABDUL GHANI GILONG,
Minister of Works and Ultilities
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STATUS OF IN-USE MOTOR VEHICLE INSPECTION
FOR EMISSION CONTROL IN THE PHILIPPINES

Environmental and air pollution control legislation in the Philippines dates back to the
1960s, with several enactments and decrees ocurring since that time.

The earlier rules merely addressed particulate emissions for motor vehicles while the more
recent issuances also address gaseous emissions from gasoline-powered vehicles. Early legisla-
tions lumped vehicular emission control with regulation of horns and mufflers and empowered
the then Land Transportation Commission (LTC) as the enforcement agency. Later the Philip-
pine Environment Code (PDC 1152) gave the LTC responsibility for Motor Vehicle Emission
regulation and to deputize other agencies as needed. The National Pollution Control Commission
(NPCC) was designated as the standard setting agency with the LTC as the enforcement arm,
Presidential Decree 1181 (PD 1181) later modified the Environmental Code to give the NPCC

. enforcement power over motor vehicle emissions with the LTC and the other agencies rendering
.- supportive roles.
- Executive Order 192 in 1987 subsequently eliminated the NPCC and passed the powers
functions of that agency to the Department of Environment and Natural Resources. The DENR/
. National Capital Region then became responsibiz for enforcing PD 1181 motor vehicle emission
control in Metro Manila.

Present enforcement activities focus on control of particulate emissions (black smoke) from
enstmg diesel-fueled vehicles using the Metro Marila Road System.

The DENR/NCR has teams in the field each day on key Metro Manila routes to identify and
stop suspected 2xcessive smoke emitters. The team members visually test the vehicles and failed
vehicles receive “citations” and the license plates thereof are confiscated until a certificate of
DENR clearance is issued to the said vehicles.

Pursuant to Republic Act No. 4136, an administrative order numbered AO-91-005 was
issued in 1991 by the Land Transportation Office establishing the New Motor Vehicle Inspection
System. The motor vehicles covered are:

a) Allfor hire motor vehicles except tricycles

b)  Allfor hire provincial buses where authorized routes include Metro Manila

¢)  All private trucks, buses and mini-buses

d) All motor vehicles found to have been operated without properly registered or with
delinquent registration except tricycles and motorcycles.

Inspection of motor vehicles under the NMVIS cover the following:
a) Identity and Construction

b) Engine and Power Train System
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¢) Frame and body

d) Lamp/Light

e) Brake System

f)  Steering System

g) Buffer System

h) Running System

i)  Safety devices

j)  Fuel System

k) Exhaust Emission Control System

T

1)  Electrical System

The inspection with regard to emissions and general safety are oombmed. Thisis
conducted in 5 stages as:

The vehicleisidentified and variousinformation isfed intothe computer.
The first inspection is done to check the vehices body condition, safety
devices, lights and light signal system and other exterior body parts.

An HC-CO Exhaust Gas Test is conducted on the vehicle. A probe is mserted into
the exhaust pipe to check HC-CO emissions from the vehicle. o

Stage 2

Stage §

This consists of three tests namely:

The side-slip test which checks the ffont and rear wheel;
The brake tests; and

The speedometer test.

The third stage is the headlight test. The vehicle is made to stop at a
specified position which automatically activates the headlight tester.

In this stage the vehicle is driven to the pit where the undercarriage
checking is done. The inspection is conducted vmnally to check under
chassis systems.

Finally, the results from all the previous tests are tabulated and the

verdict ishanded over to the vehicle owner in official computer forms. In
case of failure re-inspection may be scheduled
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Inspections are corducted by the North MVIS and South MVIS in the National
Capital Region. There is one inspection station each in Region 3 and Region 4.

EXHAUST EMISSION TEST
A Non-dispersive Infrared Analyzer (NDIR) type test is employed to measure
the volumetric concentration of CO and HC of the vehicle being inspected with the
following standards:

For gasoline-fueled engines:
CO: upto6%
HC: up to 1200 ppm for vehicles with 4-stroke engines;
up to 7800 ppm for vehicles with 2-stroke engines; ard
3300 ppm for vehicles with rotary and specialized engines.

For diesel-fueled engines
Sinoke-up to 50%
A
Readings for CO and HC are taken at idle speed by inserting the probe into the tail
pipe to a depth of 20-25 cm.

Readings for smoke are taken with pressed pedal.

Vehicles which fail the test are not allowed to register unless the deficiency is
corrected. ’

Since the North MVIS started operation on May 15, 1992 the percentage of failure
of inspected vehicles is shown as follows:-

Inspected Failed %

May ..-29, 1992 o

HC.CO 55 15 27

Diesel smoke 192 13 7
June 1992

HC-CO 167 52 k)|

Diesel Smoke 484 16 3
July 1992

HC-CO 389 32 8

Diesel Smoke 1165 15 1
August 1992

HC-CO 253 23 9

Diesel Smoke 744 18 2
September 1992

HC-CO 187 5 3

Diesel Smoke 694 39 6
TESTFEES

The NMVIS charges a fee of P 50.00 and P 75.00 for the inspection of a light
vehicle and bus unit, respectively. A reinspection fee in the same amount is col-
lected once only if the vehicle which failed in the initial test is reinspected.

\luz7 [ T R O N R AR TR IR R T I A T T TR N ] \H‘l\ NI T AT




(G vo-sTRoKE ooy E@

hMcterevclas rezresent alarge znd growing portion of the Netro Manila
vehicie popu!a' oo, Since thece are equipnad with twe-streke engines (vihich
combine th2 fue! and lubricant in the combustion precess) their centrisutisn
to tha overall cir rellution burde 1 of the city is disproportiorate to thelr
numbzrs. ’

It has been estimated that these motorcycles emit up to three times as
rauch hvdrocerons perkilomatre driventhen do much larger passenger csrs.
For pam:u.atn thzy emit 2imest twice as much 3s jeeprieys per Kilcmeire
ariven.

QUEL STANDAEDS IN THE PH'LIPPH\ES)

The Bureau of Product Standards has formulated the follcwing Phiiippine
Nationel Standerds ioriuels:

ENS 19:1990 - Specification for Motor Gasolire
PNS 20:1 9“” Soecificztion for Diesel Oils
PNS 21:1552 - Spaciiication for Fuel Oiis
PNS 22: ‘C"’ - Specificaticn for Liqueiied Petrcleum Gas

PNS 235 - Specification for Two-Strelie Cycle Gasoline Engine Oil
The existing i2veis of lead in gasoline are as follows:

Regular Pramium
up o 1993 0.40 g/L 0.60 /L

ithas been pronosec thet for the coming years lead levels snall be as foilows:
Ragular(g/i) Premium(g/l.)
1993-1995 0.20 0.40
1536 onward 0.15 C.20

For Fuel Dils

Sultur
up to 1994 3.8%
1835 23%
For Dizsel Gil
up to 1594 0.8 %
1625 0.5%
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TABLE 4.5

DISTRIBUTION OF VEHICLES ACCORDING TO FUEL TYPE (1990}

CARS Gas 282.527 95.30%
Diesel 14,432 4.70%
: Total 306.959
uv Gas 137.357 54.59%
Diesel 114.278 45.41%
Total 251,635
TRUCKS Gas * 7 5898 13.75%
Diesel 36 994 86.25%
Total 42,892
BUSES Gas 349 6.65%
Diesel 4,898 83.35%
Total . 5,247
. MOTORVTRICYCLES Gas 66.577 100.00%
' Diesel 0
Total 66.577

Source: DOTC-LTO
MIS Data for 1990

4-21
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STATUS OF MOTOR VEHICLE POLLUTION CONTROL
IN THE PHILIPPINES
{In- use Motor Vehicle)

Motor vehicle pollution in the Philippines 1is highly
localized. Jt is commonly found in the cities, like Metro
Manila where there is a big volume of traffic. For this
reason, pollution contreol in the country particularly for
the in-use vehicles are concentrated in Metro-Manila.

Metro Manila's explosive population increase in recent
decades has been accompanied by significant growth in the
number of motor vehicles. Metro Manila has become notorious
for its extreme traffic congestion and motor vehicles caused
air pollution. Diesel powered vehicles, which include cars
(primarily taxis), Jjeepneys, other utility vehicles, buses
and trucks make up a major portion of the vehicle kilometer
driven. Many of the diesel engines undersized for their
loads and characteristically emit large quantities of black
smoke (particulate matter). Many of the diesel engines are
either worn out or poorly maintained, adding to their
tendency to emit air pollutants.

Motor vehicle emissions not only degrade overall urban
air quality, in Metro Manila but also expose the cummuting
public, comprising a significant portion of the population
each business day to the hazards of high doses of air

pollutants. The people walking on the streets and
sidewnl ks, t.those waiting on the streets for public
transportation, and those riding in jeepneys and buses

likewise receive relatively undilluted concentrations of
these motor vehicle exhaust pollutants. The results of the
air quality measurements conducted before and during this
project in Metro Manila indicate that the public. is
exposed to ambient particulate matter concentrations of as
much as two (2) to three (3) f.imes the accepted standards
established to protect health. Pollutants aside from
particulate matter, are of 1less importance, although lead
measurements also indicate ambient levels in excess of
health based standards.

The Philippine Congress passed Republic Act No. 3931,
known as the "Pollution Control Law”, in 1964 creating the
National Water and Air Pollution Control Commission
(NWAPCC). The NWAPCC in 1967 published Rule No: 59, which




limited exhaust emission to a specified Ringleman number
(degree of blackness) for no less than a "reasonable
period”. This law was amended by Presidential Decree No.
984, creating the National Pollution Control Commission
{NPCC) which subsequently revised the above ruie in 1978 by
prescribing visible emission standards for registered
diesel-engine. It prohibited visible emission from gasoline
vehicles for a continuous period of no more than ten (10)
seconds. Recognizing that increasing motor vehicles use was
fast becoming a major cause of air pollution in the country,
particularly in urban areas, P.D 1181 was issued in 1977

specifically to control vehicular air pollution. In 1980,
P.D. 11R1 implementing rules and regulations were
promulgated, superseding previous rules. These rules

provided revised emission standards for both registered and
non-registered, diesel and gasoline-fueled vehicles, j. e.,
smoke opacity standards for diesel vehicles and carbon
monoxide and hyvdrocarbon exhaust emission standards for
gasoline vehicles.

The above latest rules are now enforced by the
NDepartment. of Environment and Natural Resnurces (DENR)
pursuant Lo Execcutive Order Non. 192, issued iin 1987,
integrating the NPCC powers and functions into
NENR-Environmental Management Rureau. Presently,
enforcement of these rules is done by the DENR/National
Capital Region-DENR-NCR (please see Annex 1 for the
organizational chart).

The opacily rule, applied almost exclusively to diesel
vehicles, is currently enforced by the Anti-Smoking Teams
operating out of four (4) offices in Metro-Manila. These
Leams identify potential offending vehicles, pull them over
for a more formal visual check using a Ringlemann Chart, and
if the vehicle fails the test, the team issues a ticket
instrucling the driver to have the vehicle properly tuned-up
or repaired, and require the driver to report to the
DENR-NCR Motor Vehicle Test Center in Quezon City for final
Ltesting wusing n Hartridge Smoke Meter. Vehicles failing
this test are imposed an appropriate penalty and are
required to report for re-test before they can receive a
Certificate of Compliance, Below is the 15-Year
Accomplishement of the Anti-Smoke Belching Campaign. .
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YEARLY SUMMARY OF ANTI-SMOKE
BELCHING CAMPAIGN

1977-1991
No. of Motor No. of Motor
Vehicle Vehicle Penalty
YEAR Apprehension Complied Collected

1977 657 3149 P 75,800
1978 5,060 1,860 521,200
1979 5,780 1,730 265,400
1980 3,096 809 109,720
1981 9,948 2,173 340,200
1982 18,054 3,543 477,870
1983 16,224 5,366 649,680
1981 12,584 3,160 548,349
1985 13,371 5,297 859,150
1986 7,520 1,726 409,380
1987 9,190 2,047 434,945
1988 2.436 “ 1,484 617,575
1989 26,551 ; 19,592 5,019,475
1990 42,088 16,827 7,554,251
1991 27,781 16,609 4,716,180
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SUMMARY OF STANDARDS AND
“EST PROCEDURES

1. Non registered Light-duty Gasoline Fueled Vehicle

A .STANDARDS:

Weight GW (Kg.) CO g/km. HC g/km.
1,000 or less 25 2.5
1,001 - 1,500 30 3.0
1,501 - 3,000 35 3.5
B. TEST PRODEDURES:

1. CVS Syvstem using LA-J mode of driving

2. ECF Type-1 Test

J1. Non-registered Diesel-Fueled Vehicle
Test. Procedures and Standard

British Standard BS AU 141 (a); 1971
European Economic Community Direclive 72/306 /EEC Economic
Commission for Europe

. Autralian Design Rule No. 30 Regulation No. 24

U.S.A. EPA Federal Regulations Part 85 or Federal
Regulation Part 86
NPCC Rules and Regulations Implementing P.D. 1181
Non-Registered Diesel-Fueled Vehicles with Reconditioned
Engines

1. Test Procedures - Free-Acreleration

2. Standard - 2.5 m-1 light absorption coefficient
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" II1. Registered Gasoline-Fueled'Vehicles

A. STANDARDS:

Inclusive Carbon Monoxide Hydrocarbon
Model Year Percent ppm

1976 - 1981 4.5 1000
1971 - 1975 5.0 1000
1965 - 1979 5.5 2000
1961 - older 6.0 2000

2 stroke engine 6.0 7800

B. TEST PROCEDURES:

Idling Speed

IV. Registered Diesel-Fugled Vehicles
A. STANDARD:
2.5 m-1 light absorption coefficient
B. TEST PROCEDURE:

Free Acceleration
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PROCEDURE/FLOU CHART FOR
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STATUS OF MOTOR VEHICLE POLLUTION CONTROL
IN THE PHILIPPINES
{In- use Motor Vehicle)

Mcter vehicle pollution in the Philippines is highly
localized. It is commonly found in the cities, like Metro
Manila where there is a big volume of traffic. Fer this
reason, pollution control in the country particularly for
the in-use vehicles are concenirated in Metro-Manila.

Melro Manila's explosive population increase in recent
decades has been accompanied by significant growth in the
number of motor vehicles. Metro Manila has become notorious ;
for its extreme traffic congestion and motor vehicles caused
air pollution. Diesel powered vehicles, which include cars
(primarily taxis), Jjeepneys, other utility vehicles, buses
and trucks make up a major portion of the vehicle kilometer
driven. Many of the diesel engines undersized {for their
loads and characteristically emit large quantities of black
smoke (particulate matter). Many of the diesel engines are
either worn out or poorly maintained, adding to their |
tendency to emit air pollutants.

Motor vehicle emissions not only degrade overall urban
air guality, in Metro Manila but also expose the cummuting
public, comprising a significant portion of the population
each business day to the hazards of high doses of air
pollutants. The people walking on the streets and
sidewalks, those waiting on the streets for public
transportation, and those riding in jeepneys and Dbuses
likewise receive relatively undilluted concertirations of
these motor vehicle exhaust pollutants. The results of the
air quality measurements conducted before and during this
project in Metro Manila indicate that the public is
exposed to ambient particulate matter concentrations of as
much as two (2) to three (3) times the accepted standards
established to protect health, Pollutants aside from
particulate matler, are of less importance, although lead
measurements also indicate ambient levels in excess of
health based standards.

- The Philippine Congress passed Republic Act No. 3931,
known as the "Pollution Control Law”, in 1964 creating the .
National Water and Air Pollution Control Commission ;
(NWAPCC). The NWAPCC in 1967 published Rule No, 59, which
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limited exhaust emission to a specified Ringleman number
{dcgree of blackness) for no less than a “reasonable
period”. This law was amended by Presidential Decree No.
984, creating the National Pollution Control Commission
{NPCC) which subsequently revised the above rule in 1978 by
prescribing visible emission standards for registered
diesel-engine. It prohibited visible emission from gasoline
vehicles for a continuous period of no more than ten (10)
seconds. Recognizing that increasing motor vehicles use was
fast. becoming a major cause of air pollution in the country,
particularly in wurban areas, P.D 1181 was issued in 1977
specifically to control vehicular air pollution. In 1980,
P.D, 1181 impiementing rules and regulations were
promulgated, superseding previous rules. These rules
provided revised emission standards for both registered and
non-registered, diesel and gasoline-fueled vehicles, i. e.,
smoke opacity standards for diesel vehicles and carbon
monoxide and hydrocarbon exhaust emission standards for
gasoline vehicles.

The above latest rules are now enforced by tLhe
Department of FEnvironment and Natural Resources (DENR)
pursuant to Executive Order No. 192, issued in 1987,
integrating the NPCC powers and functions into
DENR-Environmental Management Bureau. Presently,

enforcement  of these rules is done by the DNENR/National
Capital Region-DENR-NCR (please see Annex 1 for the
organizational chart).

The opacily rule, applied almost exclusively to diesel
vehicles, is currently enforced by the Anti-Smoking Teams
operating out of four (4) offices in Metro-Manila. These
teams identify potential offending vehicles, pull them over
for a more formal visual check using a Ringlemann Chart, and
if the vehicle fails the test, the team issues a ticket
instructing the driver to have the vehicle properly tuned-up
or repaired, and require the driver to report to the
DENR-NCR Motor Vehicle Test Center in Quezon City for final
testing using a Hartridge Smoke Meter. Vehicles failing
this test are imposed an appropriate penalty and are
required to report for re-test before they can receive a
Certificate of Compliance. Below is the. 15-Year
Accomplishement of the Anti-Smoke Belching Campaign.




YEARLY SUMMARY OF ANTI-SMOKE
BELCHING CAMPAIGN

No. of Motor
Vehicle
Apprehension

- - -

1977-1991
No. of Motor
Vehicle Penalty
Complied Collected
349 P 75,800
1,860 521,200
1,730 265,400
809 109,720
2,173 340,200
3,543 477,870
5,366 649,630
3,160 548,349
5,297 859,150
1,726 409,380
2,047 451,945
1,484 617,575
19,592 5,049,175
16,827 7,554,251

16,609 4,716,180




SUMMARY OF STANDARDS AND
TEST PROCEDURES

1. Non registered Light-duty Gasoline Fueled Vehicle

A .STANDARDS:

Weight GW (Kg.) CO g/km. HC g/km.
1,000 or less 25 2.5
1,001 - 1,500 30 3.0
1,501 - 3,000 35 3.5
B. TEST PRODEDURES:
1. CVS System using LA-4 mode of driving
2. ECE Type-1 Test
11. Non-registered Diesel-Fueled Vehicle
Test Procedures and Standard
A. British Standard BS AU 141 (a); 1971
B. European Economic Community Directive 72/306/EEC Economic
Commission for Europe
C. Autralian Design Rule No. 30 Regulation No. 24
D. U.S.A. FEPA Federal Regulations Part 85 or Federal
Regulation Part 86
E. NPCC Rules and Regulations Implementing P.D. 1181
F. Non-Registered Diesel-~Fueled Vehicles with Reconditioned

Engines
1. Test Procedures - Free-Acceleration
2. Standard - 2.5 m-1 light absorption coefficient
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I11. Registered Gasoline-Fueled Vehicles

A. STANDARDS:

Inclusive Carbor Monoxide
Model Year Percent

1976 - 1981 4.5

1971 - 1975 5.0

1965 - 1979 5.5

1964 - older 6.0

2 stroke engine 6.0

B. TEST PROCEDURES:

Idling Speed

IV. Registered Diesel-Fueled Vehicles
A. STANDARD:

2.5 m-1 light absorption coefficient
B. TEST PROCEDURE:

Free Acceleration

Hydrocarbon
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1.2

COUNTRY PAPER OF INDONESIA

INTRODUCTION
LAND AND POPULATION

tand

Total the Indonesia’'s area is 5,193,250 square k1ilometres,

consist of land and sea. Total of land area is 1,919,317

square——kilometres.- Number—-of island- is around 13,579-
jslands. The big five are Irian (the western part of Irian),

Kalimantan (the major part of the island of Borneo),

Sumatera, Sulawesi and Java Island.

-Population

Total Indonesia’s population- is 179,378,946 (Data 1990).
Population that live. in urban area is 55,433,790 ‘and rural
area is 123,813,993. Population distribution and growth by
province/island, and population density per square kilometer
by province/island can be seen in Table 1 and 2.

ROAD CONDITIONS

According to the road function, these are classified into 3

_classes, they are :

- Arterial road
Arterial road is roads that service high traffic flows to
connect main cities or production centres to export
harbours or harbour to distribution centre areas. -

- Collector road
Collector road is purposed to service middle traffic flows
to connect big cities to smaller cities and service the

area around.

- Local road :
Local area is purposed to service local activity and as
connection between isolated area to activity centre in a
region.

— ——— R




1.3

2.

2.1

Based on data of Ministry of Public Work, the total length of
road in Indonesia is 50,050 km. Detail data-can be seen on

Table 3.

NUMBER OF VEHICLE

The total number of motor vehicle operated on road 1in 1991
included motor cycle is 9,537,557. The data indicates
that the growth rate of motor vehicle number tends to rise in
years. In 1991, the growth rate of vehicle number—-rises:
23.37 % compared by 1986. The number of vehicle in 1985 -
1991 can be seen on Table 4.

AIR QUALITY STANDARDS AND POLLUTION

BACKGROUND

A general tendency of rapid urbanization exists in Indonesia
are not exempted, especially at 6 (six) big cities in
Indonesia, 1i.e Jakarta, Medan, Semarang, Bandung, Surabaya
and Ujungpandang. The urban air pollution problem ir-many big
cities could, to some extent, be correlated ‘to the
development of activities in the sectors of transportation
and industry, although commercial and residential sectors
still contribute significantly.

Examination of available data concerning ambient air quality,
vehicle. intensity in the roadways, the number and the type of
the vehicle in certain period of time and in a certain area
where the pollutant concentrations exceed the standard -air

.quality, may provide indication or areas sensitive to air

pollution.

The growing demand for better road transportation encourages
construction of urban highway and toll road, or access-
limited highways of higher standards. However, these have
adverse effects on urban life. For example, plans for future
expansion of highways and toll road to ease the heavy flow of
traffic will encourage more motorists to utilize these
roads, 1increase the amount of noxious fumes emitted from
motor vehicle and, in turn, worsen pollution problems already
existing in the area.

Jakarta as the biggest and the capital city of Indonesia
confronted with various environmental problems, e.g., air and




noise pollution caused in part by proliferation of mqtoé
vehicle. Therefore, the Jakarta has been chosen as a first

big city to be observed and studied their air quality.

Bearing this in mind, the methodology has considered the
temporal and spatial evolution of air pollutant, as it is
emitted - from the source and dispersed and diffused 1in the
atmosphere. This consideration implies the control method to
be selected 1in preventing air pollution problem. Two
simulation models therefore have been developed in this study
to simuilate the air pollution spatial and temporal
characteristics in the urban area. One model deals with micro
scale pollution in the roads and highways within the city,
and the other will be aimed at identifying the meso scale
characteristics of the air pollution problem in the urban
area as a whole. The two models consider and were based on
the emission and meteorological data as the input. These data
were made available during the course of the study.

Using these models, air pollution prediction for a given area
or for the whole urban area has been obtained through
simulations. Isopleth of each pollutant concentration
have been constructed in the regional map. Emphasis has been
given to areas suspected as being sensitive, i.e. areas with
high intensity of emission or those with dense vehicle volume
(vehicle kilometer as basic unit). Assessment of the
reliability of the models has been done by means of
validation procedures, by which ambient air measurement data
acquired from predetermined number of points has been
calibrated to those resulted by the models. Correction
factors, such as power factor, a new method proposed to be
used for air quality modeling, obtained during tne validation
process has been used to refine the models. Examination of
- air polliution- data both from field measurements and model
simulations will provide indications of air pollution
condition in the area. This information will eventually lead
to determination of monitoring points, either permanent or
non permanent.

The modeling results will, on the other hand, provide all
necessary and useful information required for the policy

analysis in the managemet system of vehicle emission control
] in Jakarta area.

Isopleth each pollutant in Jakarta is attached.
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2.2 POLLUTANTS SOURCES

The main source of air pollution in DKI Jakarta area is
assumed to be generated by motor vehicle tratfic. The
magnitude of influence of this source closely related to the
urban activities, i.e. trade and business. The increase of
the number of vehicle of about 10 X per year is only one of
the reason causing the worsening of pollutant emission. The
increse of traffic volume, travel distance and travel time in
the area of dense traffic especially in the center of «city
will -be-other factors which increase the— exhaust .emissicn.
The later situation is closely related with the unbalance of
the development of infrastructure and transportation system).
Due to the uneven distribution of urban activities the
traffic tends to concentrate on certain locations. This
transportation pattern will cause traffic congestion, so that
the magnitude of emission injected in those 1location, will
also increase. That 1is why spatial distribution of
pollutants concentration created inthe Jabotabek area is not
uniform. :

Beside that, concentration of pollutants are caused by
industry, solid waste burning and residential area.

Increase in activities coming from industrial sector will be
accompanied also by the use of energy and commodities
rvraffic. This situation will increase the emission of
pollutants especially in industrial areas which in some cases
will contribute as specific poliutants emission.

Solid waste burning is a result of increase of population and
industries. ‘This activity will contribute to the pollutants
_emjssion.

Residential area allows to contribute pollutants emission
from the use of commercial energy.

Figure 1 to 4 show the contribution of pollutants emission
coming from industry, transportation, residential area and
solid waste burning.

Contribution of each sector in detail (figure) can be seen on
Table 5 as follows.
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: TYPE OF : TOTAL : INDUSTRY : HOUSE- : SOLID : TRANSPOR-:
: POLLUTANT : EMISSION : (x) : HOLD : WASTE : TATION :
: : TON/YEAR : : (%) : (%) (x) :
: €O : 3255718 : 0.10 : 0.10 : 1.00 : 98.80 :
: HC : 14583 1.20 : 2.20 : T.70 : 88.90 :
:  NOx : 20465 15.90 : 9.60 : 1.10 : 73.40 :
: Particu- : 7071 : 14.60 : 33.10 : 8.40 : 44.10 :
:. late Mat-: : : : : :
: ter : : : : : :
: . SOX-- : : -62.70 : 10.70 : 0.20 : 26.50 :

—-24110

2.3 AIR QUALITY STANDARDS
2.3.1 QUALITY STANDARD OF AMBIENT AIR

To control the ambient air, the Government of Indonesia has
issued regulations as followed :

a. Law Number 9 of 1960 on the National Public Health
Legislation, regulates the importance of a clean
environment, these cover air and water, ~to the
public health.

b. Law Number 4 of 1982 on The National Environment
Legislation, regulates the management of environment in
the Republic of Indonesia.

c. The Decree of State Minister of ~Population and

Environment Number 02/MENKLH/1/1988 which is a
directive to regional Authorities in determining the
polliutants 1levels, these cover air, water and sea

water in their territories.

d. The Decree of the Governor of DKI Jakarta Number 587 of
1990 for ambient air quality and noise.

The quality standards of ambient 2ir are presented in Table
6. ’
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2.3.2 MOTOR VEHICLE EMISSION STANDARDS

The motor vehicle emission standards have been issued by
Minister of Communications Decree.- These regulations are
valid to all over Indonesia, they are :

a.

The Decree of Minister of Communications Number KM
483/AJ.401/Phb-84 on April 25, 1584 about roadworthiness
inspection of motor vehicle production, trailer, semi °
trailer, caroseri and its componeants.

The Decree states that all kind of new vehicle which was
imported or assembled in domastic have to get
approval of roadworthiness requirements before being
produced or imported, including on this roadworthiness
requirements is exhaust gas emission inspection.

The Decree of Minister of Communications Number KM 8 of
1989 -on February 20, 1989 about requirements of maximum
1imit of roadworthiness against motor vehicle, trailer,
semi trailer and its components. This Decree also states
the maximum-level of emission content of Carbon monoxide.
(co), Hydrocarbon (HC) and the opacity of smoke of
exhaust gas of motor vehicle.

The maximum value/level are as follows :

- The content of CO with premium fuel ( >= 87 RON) is
determined maximum 4.5 %X

- The. content of HC with premium fuel ( >= 87 RON ) is

.- determined maximum 1200 ppm.

- The opacity of smoke with diesel fuel ( »>= 45
cetane number ) is determined maximum 50 X.

The ODirector General of Land Transport issued the
guideline of procedure of roadworthiness inspection . for
motor vehicle, especially on exhaust gas emission and
opacity of smoke.

To implementing the regulation concerning emission and
smoke»abovementioned, The Governor of DKI Jakarta issued

|
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3.

3.1

- 3.2

policy to contrel p611utant and smoke emitted from motor
vehicle.

The maximum levels of these poliutants are presented 1in
Table 7.

MOTOR VEHICLE EMISSION AND SMOKE TEST

EMISSION TEST

According to the Law Number 14 of 1992 about Traffic and
Road Transport, all motor vehicles, trailler, semi trailler
and special purpose vehicle will be operated on the road
compulsory to be inspected. These are including motor..
vehicle emission-and smoke:

Vvehicle inspection abovementioned devided into 2, i.e. type
approval inspection and regular inspection. Type . approval
inspection to be done by Directorate General of Land
Transport, against each type of new vehicle before the
vehicles are produced or imported.

Recular inspection to be done by Local Government twice a
year against each vehicle operated on road. For time being
venicle to be inspected limited on public passenger cars,
bus, goods motor vehicles, special purpose vehicles, taxis,
traillers and semi traillers.

_ PROCEDURE.OF..MOTOR VEHICLE EMISSION INSPECTION

The procedure of motor vehicle exhaust gas emission and smoke
inspection has been issued by Director General of Land
Transport Decree Number AJ.402/8/5 on September 11, 1990.
This procedure is used for type approval inspection and
recular inspection, covered inspection procedure of carbon
monoxide (CO), hydrocarbon (HC) and opacity of smoke.

20 '




The procedure can be explained as followed :

a. The procedure of testing to measure carbon monoxide (CO)
and hydrocarbon in exhaust gas of motor vehicles 1in
idling position

1) Scope

This procedure covers the method to determine the
carbon monoxide (CO) and hydrocarbon (HC) content
which is contained in exhaust gas of fire ignited
intrenal combustion engines- of motor vehicle in the
position of idling rotation.

2) Detinition

a) The concentration of CO is the ratio of the volume
of carbon monoxide (CO) which is contained in ~the
exhaust gas and expressed in percents (%).

b) The concentration of HC is the ratio of the volume
of hydrocarbon (HC) equalized with normal hexane
(C6H14) in the exhaust gas and expressed in ppm.

3) Test condition .

a) The surrounding condition (outside)
The outside air temperature for the testing
vehicles and the measuring (testing) equipment
should be arround 25 + 5 o C. The testing equipment
should not be exposed to direct heat of the sun,
rain or wind.

b) The condition of the motor vehicle

(1) The vehicle to be tested should be on a flat
place ’

(2) A11 additional equipment except the standard
operational accessories of the engine must be
removed and be in a position without load.

(3) A vehicle with a normal transmission, the
position of the gears must be in netral and the
clutch at a free position.

Vehicles with an automatic transmission, the
transfer Jlever must be at neutral (N) or at
position of parking (P).
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(4) The engihe hood must be in a properly close
condition and the additional cooling fan should

not be used
c) Preparation of the vehicle to be tested

(1) The propeiling engine must first a be warmed up
to the working temperature.
The choke should not be in operation.
The warming up of propelling engine should be
conducted in line with the instructions from
the manufacturing plant if such instruction is
available in the operating manual or other
manuals.
A thermometer or other measuring device should
be used to measure whether the working
temperature of the engine has been reached,
which mean that the warming up is sufficient.

(2) The idling rotation of the propelling enqgine
must be stable and the ignition period in 1line
with the specification from the factory.

d) Fuel oil

The fuel oil used fulfill the requirements issued
by the Government.

4) Testing equipment

a) The testing equipment must be capable of measuring
the CO and HC content continuously at the tested
vehicle in idle rotation.

o b) The operation of the testing equipment must adhere
to the procedure of operating the testing equipment.

5) Testing procedure

a) Investigate whether there is a leakage at the
propelling engine exhaust gas system and the
testing equipment. - .

b) After the warming up has been completed, the
rotation of the engine should be increased to the
medium rotation during 15 minutes without load and
then back to the idling rotation.
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c)

Immediately after the rotation of the engine has
returned to the 1idling, attach the equipment
(probe) into the exhaust gas disposal pipe as deep
as 30 cm. .
After approximately 20 seconds, the measurement of
the CO and HC content can be carried out in line
with the SOP of the testing equipment.

If the vehicle has 2 or 3 exhaust gas disposal
pipes, it should be arranged that the exhaust gas
is discharged through 1 pipe.

1f the disposal can not be made through t pipe, the
measurement must be conducted at each disposal
pipe, in this way, the connection must be
calculated by way of finding the average value.

Notes :

a)

b)

. - The

In 4 stroke engine, the probe must be placed
minimum - 30 cm inside the exhaust gas pipe, in soO
far as the testing 1is not influenced by the
surrounding air.

1f the probe can not be placed inside the exhaust
gas pipe as required, then we must extend the
exhaust gas pipe:

procedure for measuring the opacity diesel of smoke

content of motor vehicles

1) Scope

This procedure explains the steps of testing the
opacity of smoke content of diesel motor vehicles at a,
stationary rotation.

2) Testing condition

a)

Condition of the prcpelling engine and  test
vehicle.

(1) The ' seal on the engine must be in accordance
with the factory specifications.
(2) The exhaust gas system must not be leaking.

10
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(3)

Before being warmed up until the working
temperature 1in line with the specifications of
the manufacturing factory, in particular, the
cooling water and oil must reach the working
temperature determined by the manufacturing
factory requirements.

The warming up of the propelling engine should
be carried out in line with the instructions of
the manufacturing factory, if it is available
in the operating manual or in another manual
for the propelling engine.

The thermometer or other measuring equipment
used for measuring whether the working
temperature of the propelling engine has been
reached, in the meaning of the warming up 1is
sufficient. .

b) Fuel oil

c)

The fuel o0il used must fulfill the requirements
issued by the Government.

Testing equipment

(1)

(2)

(3)

(4)

The .equipment is constructed in such a way that
it is capable of sucking exhaust gas as much as
(330 + 15) ml within 1.4 % 0.2 seconds through
a filter paper.

The installation of the probe in the. . exhaust
gas pipe must be parallel to the axis of the
pipe. If it is imposible for the probe to be
parallel, an. addition must be used.

The quality of the filter paper used nust be in
line with the class 5A filter paper shown at
JIS P3801 or the equivalent.

To know the opacity of the filter paper and to
ensure the reflection of the smoke tester 1in
line with the type Bosch {JIS 08004).

The calibration of the smoke meter is carried
out in line with the requirements issued by the
manufacturing. factory of the equipment as an
example of the deflection type.

1%
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d)

condition of the testing place

The absolute temperature of the testing place (7T)
expressed in degrees/kelvin and the atmospheric
pressure H expressed in mm Hg must be measured and
the factor F can be calculated with the formula :

0.65 . 0.5
F = (750/H) x (T/298)

TJo measure the value of F as correcting factor of
the testing place can be taken : 0.98 < F * 1.02.

3) Testing procedure

a)

b)

c)

d)

The transmission transfer lever must be place at
the neutral position, and the position of _.the
clutch must be Tree.

Before starting the measurements, clean the
disposal system by pressing the accelerator 2. or 3
times without load.

After the cleaning as mentioned in point 2 above,
Jeave the propelling engine at an idle rotation
during 5. to 6 seconds, and then press the
accelerator pedal slowly so that there. will be
maximum injection T7rom the injection pump.

This condition is maintained 4 seconds so that a
maximum rotation will be reached and the governor
will be working.

After 4 seconds release the accelerator pedal and

the engine will return to idle rotation and leave

it until the subsequent measurement.

The period of each measurement must be 15 seconds.
The working of the gas collection by the equipment
started simultaneously with start of the working of
the accelerator pedal so that the equipment will
collect the exhaust gas when the accelerator pedal
is pressed down. :

The measurement is repeated 3 times and for each
measurement must be used a new filter paper.

12
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e) The sequence of the exhaust gas measuring shall be
conducted.

4) Test results

Tne opacity of the 3 pieces filter paper during the
testing, the average value is taken and final result
obtained by comparing it with the value limit.

AUTOMOTIVE FUELS

The automotive fuels in Indonesia can be classified into 3
categories :

a. Gasoline
b. Diesel fuel
c. Gas fuels

Gasoline

Gasoline is fuel for otto engine. It can be classified based
on octane number. The fuel of standard octane 100 is 2.2.4
trimetil-pentana and the fuel of standard octane 0 is n-
heptana. The number of octane in gasoline that is used mostly
is between 85 to 95. Some gasoline premium have octane number
more than 300. It is the result of using lighter hydrocarbon
and or adding additive substances such as tetraetil lead
(TEL).

Table 8 .presents typical test figure of commercial gasoline
(premium) in Indonesia.

Diesel Fuel

Standard fuel for diesel vehicle/motor is classified into’
octane number. Its cetane 100 standard 1is n-heksaocktana
(C16H34), sometimes called n-cetane and standard cetane 0 is
alfa-metilnaf-talena (C11H10). Most of diesel fuel have
cetane number beteen 30 to 60. Quality of the burning of
diesel fuel can be determined by adding few certain chemical
substance like organic nitrates and peroxide i.e amylnitrate,
acetoperoxide. Addition of 0.5 ¥ - 4 X amylnitrate will rise
cetane number 7 to 30 and addition of 0.5 ¥ - 4 %
acetoperoxide will rise cetane number 10 - 35.

Table 9 presents the Indonesia specification for diesel
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fuels (PERTAMINA).

5. PROPOSAL TO MINIMIZE AIR POLLUTION DUE TO MOTOR VEHICLES

To minimize air pollution due tc motor vehicles, there are
many actions can be done. The actions that proposed to
minimize air pollution are as fcllows :

1) Relating to engine of motor vehicle

a. The engines must be good conditions, i.e

The ignition systam - should be tuned properly
according to factory specification, otherwise bad
-combustion will result

Air filter must be cleaned. A dirty fillter may choke
air inlet

The driving style should be improved; . 1less
_acceleration and deceleration. Acceleration needs
extra power, thus producing more pollutants.

The use of wide thread tires should be discouraged,
for example by special taxation.

Fundamental changes on the engines

The use of conventional two cycle engine vehicles
should be minimized.

Fuel injection system for gasoline engines is better
than carburetor, and therefore the use of it must be.
ercouraged.

. Improved design, closer manufacturing tplerances and

accurate adjustments are necessary for any
components which affect combustion, viz. carburetor
or injection system; inlet manifold; combustion
chamber; cam profile and valve timing; all- ignition
components.

The heavier the vehicle, and the bigger its eﬁgine,
the more likely it is for the need of other control
devices to meet HC and NOx limitations. :

14
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2) Alternative policies on city mass transportation

a.

Replacing diesel or gascline engines wused as prime
movers for city mass transport (busses) by electric
motors to become electric trolley busses, or even
electric train commuting on elevated railway system; it
has the advantages of :

- Free from road traffic

- Large carrying capacity

~ Fast

- Air pollution free

- More economical (one third of the fuel consuption
per ton kilometer of convebtional bus)

Promoting the use of smaller and lighter motor vehicles
in the city by drastic changes in the vehicle taxation
system.

Improving other communications facilities (telephone,
telefax) to reduce people leaving their domiciles by
driving cars to mect each others, thus saving fuels,

"reducing traffic load and air pollution.

3) The quaiity of fuels has an important role in the exhaust

4)

gas pclilutant constituent and content, and are influenced

by : "

. a.

d.

Fuel volatility, which affects the richness of the
fuel/air mixture, its homogeinity and also on its
repartition in each cylinder.

Chemical composition of fuel, which 1influences the
nature of pollutants constituent and content.

. TEL content, which may produce 1lead containing’

particulates.

The use of multifunctional additives, which may produce
new pollutant to be observed.

The use gaseous fuel (Compressed Natural Gas or Liquified
Petroleum Gas) instead of gasoline or diesel fuel

Almost any conventional motor vehicle can be converted to
gas fuel operation which will contribute to decreasing the
air pollution. The most common of such a conversion is the

15
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conversion tc CNG (compressed natural gas). Typically a 90
£« reduction in CO and a 40 X in HC (from that of
gasoline) is expected to be achieved when the cunversion
system is tuned correctly. Since the gas fuel is in a
gaseous state when entering the carburetor the fuel-air
mixture are more uniform than gasoline, thus allowing the
engine to run on much leaner mixtures. The repartition of
the charge to the cylinders is more uniform and the

combustion is expected to be more complete.

Using- of CNG in high milleage city fleets not only will
help to reduce air nollution in areas where the pollution -
levels are already high, but it has also an advantage of
gaining premium due to its lower price.

6. CONCLUSIONS

From the explanation abovementioned, it can be concluded
that :

a.

The biggest contribution against pollution in several big
cities of Indonesia especially in Jakarta.due to. exhaust
gas and smoke of motor vehicle.

. Generally level of air ambient pollution as well as

emission in Indonesia are still below quality standard.
However this level will increase and increase rapidly, and
at certain area of big cities have already exceeded.

‘Therefore it must be handled and controiled early to

prevent level of air pollution exceeding air quality
standards.

Maximum 1imit of pollutants of motor vehicle exhaust gas
have already determined by Ministry of Communications.
Therefore a11 motor vehicle operated on road must fulfill
these limit.

To control and minimize air pollution due to motor vehicle
there are many actions to be done, i.e :

- Good maintenance of motor vehicle

- 1Improve engine technology

- Using better fuel quality

- 1mprove mass transportation especially in urban area

- Using acditional equipment to reduce emission and smoke
level

16
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TADBEL PERSEVDARAN PENDUDUK INDONESIA DAM PERTUMDUNANNYA
11 MENURUT PROPINSI/PULAU
Table Population Distribution and Growth by Province/Island
1971, 1980 & 19%0 .
Rata-gata Pertumbuhan
Penduduk/Population *) Panduduk/Average
(x 1 000} Annual Population Growth
PROPINSI/PULAV
Province/Island 1971 1980 1990
Penduduk/ \ Penduduk/ \ panduduk/ ) 1971-1900 1980-1990
Populacion ‘Populacion Population (©) (\)
(1) (2) (3 (4) (3) (6) (M {0) (9)

1. Jawa~MHadura 76 086,) 63,8 91 269,5 61,9 107 561,4 60,0 - 2,02 1,66
a. DKI Jakarta 4 $79,) 3. o 6 503,44 4,4 8 259,) 4,6 3,9 2,47
b. Jawa Barat 21 623,55 16,1 27 4513,5 'e,6 35 384,4 19,8 .2,66 2,59
€. Jawa Tengah 21 867,1 18,4 25 372,9 17,2 28 $20,6 15,9 1,64 1,16
d. D.1. Yogyakarta 2 489,4 2,1 ‘2 750,8 1,9 2 913,1 1,6 1,10 0,3%
e. Jawa Timur 25 517,0 21,4 29 )60,9 19,8 32 504,0 18,1 1,49 1,08

2. Sumatra 20 8086,1 17,5 20 016,2 19,0 36 506,7 20,) 3,32 2,7

J. Kalimantan S 154,80 4,4 6 723,1 4,8 9 099,9 5,1 2,96 3,13

4. Sulawesi 8 526,9 7,1 10 409,58 7,1 12 520,17 7,0 2,22 1,86

5. Kepulauan Lain/ 8 632,1 7,2 1} 072,0 7,5 1) 6?0,2 7,6 2,717 2,05
Other Islands

INDONESIA 119 208,2 100,0 147 490,) 100,0 179 37,9 100,0 2,32 1,97

.

*) Termasuk panduduk tidak bartempat tlnggal tetap (tuna wisma, awak kapal, pcnqhunl perahu/rumah apung

dan masyarakat terpenclil).
Including non permanent resident (homeless people, saiior, boact people and remots

area community).
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TADEL KEPADATAN PENDUDUK PER KILOMETER PERSEGI
t 2 "MENURUT PROPINSI/PULAU
Table Population Density per Square Kilometer by Frovince/Islund
1971, 1900 & 1990
: Kepadatan Penduduk Per Kilometer/
PROPINSI/PULAU Luas (Km2) /"~ Persentase/ Population Density per sq.kn.
Province/Island Area (sq.km) Percentage
1971 1980 1990
(1) (2) . (1) (4) (5) (6)
1. Jawa-Madura 132 186 6,89 576 690 814
a. DKI Jakarta 661 0,02 7 796%) 11 017*) 12 495
b. Jawa Barat 46 229 2,41 4664) 592%) 765
c. Jawa Tengah 3A 206 . 1,70 640 742 831
d. D.I. Yogyakarta -3 169 0,17 789 884 915
e. Jawa Timur ‘47 921 2,50 532 609 678
2. Sumatra 473 481 24,67 44 59 77
3. Kalimantan 539 460 28,11 10 12 17
4. Sulawesi 189 216 9,85 45 55 66
S. Kepulauan Lain/ 584 974 30,48 15 19 rk]
Other Islands .
INDONESIA 1 919 2317 100,00 62 77 93

*) Kepadatan penduduk sebeluwm perubahan luas wilayah (DKI Jakarta 590 Km?
dan Jawa Barat 46.J00 -Km?).
Population density before expanded (DKI Jakarta 590 Km! and Jawa Barat

46,300 Km?) .
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TABLE ;3 :TOTAL LENGTH OF ROAD THROUGHOUT INDONESIA .
ACCORDING TO ITS FUNCTICN AS ARTERIAL
- COLLECTOR AND LCCAL ROAD.

No.| . - - |.* - FUNCTION OF RCAD |
’ " PROVINCE - I ?OTAL'.I__ARTERIAL COLLECTOR, . LOCAL
R Ko 1 K)o | Km) @
1 |DISTA. ACSH ‘ 2.cs:-'-ss| 778.30 1.220.59 §8.26
2 | SUMATERA UTARA I 581271 | 633.51 |  2.835.65 95.57
3 | SUMATERA SARAT | 1.860.25 | 581901 145551 2254
4 IRIAU I 1.975.57 | 275.16 1,700.41 | - 0.00
S |JaMBI | 1,69i.01 | 124.45 1,467.74 | 8.52
6 | BENGKULU | 9750.711 = 186.46 784.25 | 0.00
'7_| SUMATERA SELATAN | 5.265.08 621.63 2,568.47 | 74.95
8 | LAMPUNG | 1,725.30 343271 1.556.32 25.71
9 | D.K.IJAKARTA ] 56.10 | 56.10 | 0.00 | 0.00
10 | JAWA BARAT | 5.055.59 | 674.17 2.371.13 | 108.59
11 [JAWA TENGAE | . 2857.36F . €25.66 2,204.07 | 27.65
12| D.I YOGYAKARTA ; 498.12 | 70.87 384.60 12.65
13 | JAWA TIMUR I 3.614.65 | 622.35]  2,732.84 258.96
14 | KALIMANTAN BARAT | 227185 491.33]  1.780.27 0.00
15_j KALIMANTAN TENGAH [ 943.17 | 118.79 | $2¢.38 0.00 |
16 | KALIMANTAN TIMUR | 1297361 115.00]  1,166.56 16.00 |,
[ 17 | KALIMANTAN SELATAN TSR 275,56 | 811.51 0.00 |
[ 18 JRBALI i 795.57 | 506.90 | 146.27 42,40
19 | NUSATENGGARA BARAT 1,189.45 | 356.91 813.61 | 18.91
20 I'NUSATENGGARA TIMUR - 2,720.67 | 592.09 1.823.55] - 305.03
21 | TIMOR TIMUR 1,501.38 | 138.02 1,165.36 | 0.00
22 | SULAWESI UTARA 1,743.04 489.99 1,234.03 24.02 ’
23 | SULAWESI TENGAH | 2,581.50 235.74 2,415.08 30.63
24| SULAWESI SELATAN | 257205 550.44 1,969.16 52.46
25 | SULAWESI TENGGARA | 1,081.89 169.39 843.49 69.01
26 | MALUKU | 1,581.49 | 381.38 | 1,160.70 - 39.41 |
27 | IRIANJAYA | 1,601.84 . 648.40 934.44 19.00 !
| |
———— e — %1
TOTAL INDONESIA | ~ 50,050.00| 10315.00] 38,368.07 1,366.93 |

rce : Ministry of Public Work, 1991

Y, e e v o,
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TABLE 4 :

INDONESIA -ACCORDING TO ITS TYPE

TOTAL NUMBER OF 'MOTGR VEHICLE THROUGHOUT

No. |

-~ PROVINCE

1985 |

1986 | -

1987 -} - |

1989 ...

DLACEH -

122,256

6.96%

131395 | 199,

1.74

1. k0]

“9'521 . . .

5.085]

Passenger Car

6,715) -

551%

7340 X

) 2! IS

L 13,543 [

BvY

z'm '::":'__

rrre gl

S556% .

Bus

3'6.32.4

4093}
11.2 GS

71,493.

' 44715'

c 41,8671

20 03d

Goods Vehicle

© 12,303

3.30%

(128264 - B4R

11.13%) -14 31%;

T 15,650] 16
19.68%

Motoxr Cycle

99,506 1

107,136 |~ 112,524 |-~
7.12%

‘114,324
140‘5-

112,724
4.965%,

o2 |,

4.10%]

SUMATERA UTARA _

| s200

5.23%

A ”4'9.9}': ;:.:f. .: e
3.31%

Passenger. Car

ASTIS| -

7.24%

ﬁﬁﬁfgii

Bus

26T )

79413
11.89%| -

Goods Vehicle |

62537 1.~

4.53%

Motor Cvcle

330,242 ¢

398,628
4.63

%l 9.56%

4565'”'“'

SUMATERA BARAT

1‘0,516

il

6.43 %

5.47%

Passenger Car

2 Thd : lsvn6 ,_,' ,'

10.15%)

Bus

o ST

A 10,121 R

9.51%

10.12%]

Goods Vehicle] 720,124 | 21,417}

6.04%

4.07

222,471 |

2 nerocord§

Motor Cycle

5.33%;

1308529 1

RIAU

6.90%,

Passenger Car| -

sz |

13009
1" 97%

16.11%

Bus

|

2,103
lJ N%

2,750}

”—~w

23.53%

Goods Vehicle

15,007,

16,304
1. 965

AT )
R PIpUra Bl

Motor Cycle

1046201

-

L [ TR TIRTAN] [IRNEN "
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: .
[ l SUMATERA SELATAN (1) 176,627 ; 511,669 606,573 633462 658,229 676,054 692,198
P osessl 13975 5.76% 2.249) 2.54%) 2.33%

Passenger Car aise| sl nsa) mon| | nse| 16209
12.52% 22105, 8.365 2.39% 4.065] 3.30%!

Sus 13,585¢ 10| 29.38S| 3033|3139} 31,886 3329

1% 5303 3.c8 1.64 1.635) 4.3%]

Goods Vehicle TS| T3HS|  86520)  99.793]. 101,7S1| 04,617 107,142
3% e 10 1.92%  2.74%  2.36%

Motor Cycle MLUT| IWATI| 413426] <3476 w9 455-.'??r‘§5-55.'.

- 9.53 9.62% 3.76% 2.33% 2.42% 2.01%

: ,

6 | DXIJAXARTA 1.206.608 | 1,351,896 | 138,461 | 1435731 ] 1,515299 | 1.59.C37 1,795,090
I osesl  asssl 3s1El 535S AnE 8.4%
Passenger Car 30,177 3s6ass| 37076 ! 398865 |- 430,659 ] asspui sz2m0)

i 250% 6.04% 4.96% $.235] 10.54% 9.05%

| Bus 99,07:! ULIST] 124830 156851) 150,077 169,027 191973
1 10.36%  10.975 5.73%) 381 u.:w:l 11.95%

Goods Vehicle 149,781 152498 :59,749 1 164,331 173,1703 139,930' 208,351

' I 505% 3298 27%l 5008 3854l 9.4%
i | Motor cycle | e97512] 715063 T20796; 73680 . 757,393] 8041361 2600561
i | | 2178l vorsl 208 2879 s 6.50%|
7 ! JAWA BARAT w.ms 385986} 785.319| 793,369 | 738, 75| 847,100 337,795;
! P osssal s 1.08% 0655  6.89%  1.58%
{ Passenger Car nso,m! 165251 151,260 | 148,728 | 155,1207 S70ST3 176,336 |
i : 3.30%  -11.99% -1.63% 3.12% 9.22% 3.15%!
! Bus o 612 31,808 4o,sszT 39,608 49,2951 49,714 |
! | 15.03% 9.56%  21.56%!  -2.39%  19.66% 0.34%i
- Goods Vehicle | 157.29 1502165 [20.355. 34T 115,706 120,610 | 125,562

? ! 2ss oGS 2555 03w 7289 3.95%!
| Motor Cycle | S206S | MTSITE 4BLAESY ag3m2| 4sia] s06322f 53607
; 5 $3% LT 2.38%  -2.26% 4.74%! 5.55%

' :

8 | JAWA TENGAII (2) 965,109 | 1,035.258 | 1,062,296 |.1,131,667 | .1,371,386 | 1,395,367 | 1.470,%5
€.78%) 2,558 6.13%  17.48%) 1.72%) 5.13%

Passenger Car 92289, 99571 | 101,303 ] 111,565 141,608 |- 148,859 | 157,150
73 wns 9209 21p%l  ssrel soss

Bus 14,337 15521 15484 | 16,688 187410 20435] 22,73

7.63%  0.24% 7219 1095% 6929  11.39%

Goods Vehicle 98,507 104,380 100511} 106,118 ] 125421 137,12 14s,1m2

5.3 .3.655!" s28% 1595 8.53% 4.89%

Motor Cycle 159,976 | 815.9%; Su1.998| 897,296 | 1,085,616 | 1,089,251 | 1,146,799
s.asﬂ 3.43%] 5.23% 17.35% 0.23% 5.02%




* 9 { JAWA TIMUR 1,320,427 1 1,439,241 ] 1,348,059 [ 1,370,566 1519429 | 1,711,613 | 1.977.612
8.26 %5 -6.76% 8.35%] 3.20%: 11.23% 13.45%)

Passenger Car 6a155| sz 9usTz| 10508 | 121960f 149,960 | 18z4M
- 10.59% -10L178]  16.065  10.55%]  1S.66%  11.81%

7.875 11,20 53,386 52,497 98,905 xoo,oc’z;! 102,137
JLI6R| TISTS)  35.9% 16.59% 1.16 2.03%,
135,122 F 1450027 131,368! 142,075| 146929] 158,429 133,770

Bus

Goods Vehicle

174%  -10.38 £.82% 1% 7268 13.79%)

Motor Cycle 1,010,275 | 1,098,581 | 1,071,733 | 1,135,205 | 1,151,635 1,393.an 1,505,274

8.05% 251%| . __5.59%  1.43 11.63 13.66%!

wleaLi ) - 255407 | 278578 | 317436 335554| 374,540 442,037 <7538

S42%  12.15% 62l 9.6kl 1527151 1.U%
T;Is2| 232301 28,9011 34,607 | 0 40,644 | 4T 42| 52,692
206%  19.62% 16495  14.85%| 435K 9915,

Passenger Car

‘ Bus _ewl ens| o erwl ezof . 7369 830( 7857
974%  -L7I%  -7.06%  4NE 12175 Sus

Goods Vehicle 30091} 52533f . 3627S| . 3747 . 40744) -46595) 45569

7.51% 10.325 3.1 3.01% 12.56% -2.25%

196,355 | “216250] 25,551 260305 | am5 783 [ 539,500 1 369,643
9.19% 11.92%] 5.63% 8.95% 15.34%, 8.13%!

Motor Cycle

11| KALIMANTAN BARAT 78| | sreen| ¢ jooes7 | mi4so| n9srs| 13075

9.62% 7.09%  12.60% 9.65% 6.12% s.71%l

;. Passenger Car 4,685 5274 6,021 8751}  93% 10.202 11,289
11.17% 12.57%] 31.07% 651% 3.02% 9.574l

Bus 2,346 2,574 2915 28 2263 | - 2472] 2289

18.37% LAl 5353% 354G 419%  Sii%

Goods Cehicle- 5,256 6.471 7515{ . 8402 9,174} - 9530f 10,637

, 9.50%  13.89%  10.56%| 3.42) 3.74% 10415

Motor Cycle 60,99 | 67128] 7155 81,331] . 90,623] .97,563| 106,660

9.14% 6.15%  12.06%]  10.25% 2.11% 3.53%

12 | KALIMANTAN SELELATAN (4] 104,570 137,962 153,285 162,463 170,999 189,422 zdz.soo

24.20 10.00% 5.65 % 4.99% 9.75% 6.47%
Passenger Car 12,207 12,18 §15611 15,719 16,485 24979 27,081
_ 0.19% 15.83% 4.50%) 4.65% 34.00% 7.76%
Bus 4,905 757 317 921 1,024 202 2,091
' -547.95% 1.34%) 11.29%) 10.06%  -13.53%  56.86%
Goocs Vehicle 9,441 9,507 11,404 12,314 13,088 18,154 20,549
. 0.69%; 16.63 % 1.39% 591% 27.91%]  11.66%
Motor Cycle BOIT| 115519 126,053 133514| 140,402 | 145.447| 152,878
) 32.46%) 8.36% 5.59% 4.91% 3.47% 4.36%
N .
.
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13 | KALIMANTAN TiMUR 1333 110069 114,595 121,102] 128381 139359 1591
‘ 608 395 537 6ottl  15:%  Lssg
pPassenger Car 12635 1,995{ 11959} 13,142} 14-1.701 co A3 18,046
sus  030%  900% 7259 mes!  1nw
Bus sess| sauf. sasi|  eos2|. cedas2]  s4oe]  s2n
3% 107ISE 3.96% ssesl  -19.39 -3.70%
Goods Vehicle 15755 15517~ 16716| 17574 18516 1959 | 1932
1025 221% 7.39% 5.09% 5535 1.12%
Motor Cycle 7385( . 76936 30507 31293) - 9,M3| 96943| 97813
) 8% 4M% 409% 6018l 1% on%
14 | SULAWES! UTARA (5) w2 nems{ousas| maer| 30| 15207 136052
12465 0.31% 1.23%] 15.81%  -3.n2% 2915
! Ppassenger Car w2us| egar] 12| em| 1| wse] w2
| 16.00%  -7.68%  10.36%  20.17% -1337%  3.30%
| Bus 4,965 6.581 672}  5658{ 10,403 1, 8233
v o2esexl  umiml asassl  eserwl  siesm sasdl
Goods Vehicle 14997 16712 1585  17.513] 245521 20065{ 21,313
10.26%  -5.54% 9.58%  28.67% -2236% 5.3
’ Motor Cycle I oen| manl sgst | mem| B s63M
B | P 11.16% 1.85%  -15.05%] 1n.92% 5.67% LM%
' i
15 | SULAWESI SELATAN (6) 2,635] 324,300 333,3<5] 3063818 sls.zoo{ 30561 | 333,040
682%  292% 3% 297% iM% 567
[ Passenger Car nsof se| sl w77l s8] wc0r| 234
! 6.76%) 4.25% 64995 7.61%  13.65% 12143
1 Bus { 8.457 9,502 10712 9,002 ] 5854 031S| 11365
! 9.73% 12L.T2%  -15.66% 5.63%. 5.39% S.85%
i ; Goods Vehicle 7532 50,509 51,825 36,880 4073, SIL2) 5098
oo _ : P osaem 2.8 53e3R <Tem 155% 2929 °
| Motor Cycle D 219,05 | 234.620) 20370| 260260 29533 51434 29933
i ! I 6.6% 2.39% 0058 2.07% 1518 2.59%)
: ! : :
16 | MALUKU . 26386 30988| 2718 2321 | M35y 5202 27,183
T 1e85%  45.63 3.57%  0.02%  11.20 3.61%,
Passenger Car 1826 - 22T o AMS L AT LIST RS 30061 - 3290
15.97%  26.71%  2049%| -86.43%]  61.51% 8.63%
Bus - — . 4] L sf TR|TO8SL)C ASITL S3TT) . 1205
2.21%  -19.30% ' 8.12% -337.93%
Gooas Vehicle | . 5495( . 6290 " 4,485 | 4,817 . Luo) - 5589
' 12.64%]  40.25%) 23.33% 80149,
Motor Cycle 2] 2604l 0 16508 17,10
xs.mgf -51.00%) 2.15 LT1%
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No.] PROVINCE i 1ses | 1986 | iest | 9ss | 1939 | 1990 | im

: 17 | IRAIN JAYA Donae| sose)  42305| san] wnT| o aas| a5y
i susm 3878l soml oossl 00w 3205
! Passenger Car 6,632 6929 6,390 71,098 7.059 6,056 6,157
.o «29s8l  051%  2.93% 0555  -16.56%  1.32%
! | Bus 1.357 2217 2228 2950 23, 417 4.6
: 0758 osesl  naral asasw a2sl  ons
| Goods vVehicie 4212 4,456 s 4] ams]| 4T 5.0
: ssts]  603%l  05%  376%  381%  1as
! Motor Cycie 2615  27064] 25445! 29348] 3020 29261 2971
! . 8% 485 3.08 2958 a7sl—- e
INDONESIA | 6.823,097 | 7.508.433 ‘! 7,426,175 | 1,761,627 | 8.253,504 | 8,850,333 | 9,537,557
, 6.63 1.59% 4328  S96%  675%  7.20%
Passenger Car 957,139 | 1,059,851 1,011,342 | 1,073,106 | 1,174,241 | 1293535 | 1,416,157
6.56% 4508  ST6%  E.61%  9.4%  16%)
Bus B1,363] 256578 3Msa] S| 431561 465631 501,018

9.79% MB2s%  13.30%]  10.70%! 1805 6.26%

Goods Vehicle $39,328| §76.084| 870330 892,581 | 937,299 1,009.357 | 1,084;334
4.2 0.60% 2435 378 TE 691%
Motor Cycle 4,765,117 | 5,115,925 | 5.209.538 | 5,410,007| 5.710,005 | 6,075.916 | 6,536.050
6365l 1sosl  amml sass 601l 600wl

(1) Including Province of Jambi, Bengkulu and Lampung

o —— ——

(2} Including Province of Yogyakarta

(3) 1Including Province of Nusa Tenggara Barat, Nusa Tenggara
Timur &nd .Timor Timur '

(4) 1Including Province of Kalimantan Tengah
: (5) Including Province of Sulawesi Tengah
;. (6) 1Including Province of Sulawesi Tenggara

Source :

Directorate of Traffic, Police pepartment . Republic of
Indonesia, April 1992.
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TABLE ¢ :

QUALITY STANDA2D OF AMBIENT AIR

PARAMETER

SEASURENENT

Tre=

L 4

QUALITY
STANDARD

METHADS

EQUIPMENT

33l dlokrida (30.)
Karbon monnkiids wo
Okdds nlvogen 1:0)

Okildan (u]p

Deba

Timah hityem

N “'I';'ltn mltes

Amoniy

HKioxaskon

it
£ jam
24 G

I jam

14 jam

24 i

G menld

24 Jam

) bz

0,10 ppm
(260, p/mY)

30 rom
Q6c. jyim’)

0.05 ppm
C 9230 paym’y

0.10 ppm
(309, ix'm))

0.6 &z5m)

0.06 mg/m?

' 0.0) ppm
€ 41 jajmd)

2 ppm
1160 ju=d

024 ppmr
(160 jx/m3)

Pristouniltn
NDIR

Saltzowan
CremBuminescent
Geavimetric

- Goavlmetsie
- Eseakdl, penpabuan

Mereusythlocysnate

Hesder

Fleane tonl:ation

Spekizophotometer
MUIP. Anslyzer
SpecUophctometer
Spesunphotinctes
] -~ Vol

- WS~ Vol
- AAS

Spaviiophatametar

Specitophatameter

cc

(RN

~ Measurement time is aversging
Count by Geometric Mean

Time and for mezsuremenst

~ Stendarg st not valig for regionswhich contains natural st

= *) : suggested
= NOIR : Non-dispers;ve Infrareg
- HI-Vol : High volime Sampling Methog

=~ AAS : Atoaic Absorption

- GC : Gas Caromatograpn

L I T N TR N TR

Hrin

Spectrophotometer
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TABLE 7 : QUALITY STANDARD OF AIR EMISSION

EMISSION AIR QUALITY

TYPE

< NO TYPE OF VEHICLES OF g -
FUEL Cco NOx HC SMOKE
(x) (ppm) (ppm) (x)
1. Passenger car - gasoline 4.5 1,200 1,200 -
or premix
- diesel fuel - 1,200 1,200 50
- gasoline 4.5 1,200 1,200 50
2 tax
- CNG x) 3.0 - - -
2. Goods vehicle ~ gasoline 4.5 1,200 1,200 -
or premix
- diesel fuel - 1,200 1,200 50
- CNG x) 3.0 - - -
3. Bus - gasoline 4.5 1,200 1,200 -
or premix
- diesel fuel - 1,200 - 1,200 50
- CNG x) . 3.0 - - -
4. Motorcycle - gasoline 4.5 2,800 .2,400. -
or premix
- gasoline 4.5 3.600 3,000 -
2 tax

x) CNG : Compressed Natural Gas

219




ciilatson
vol.ev2p.
vol.evagG.
vcl.ev20.

coint

0% - 10X evap.ia2md.
Reid Vapcur Fressure

— . o.
I+ € =~
-t {3

-]
QW N

Hm W Em Ek BN e @R Rw me E® e® m® = = e

v at 1007 651 3.3 ASTM D.222
' Octane Number,F-1 8,3 AT 5.262¢-70
' Octare Mumder,F-2 30,7 AGTH D.2702-70
! Lead Contie:t s/ 2.5 ASTM D.226
i TEL Content ml/aC 2.7 Caicuiazed :
! Exisztent Gum ma/ 100 a1 i,a ASTHH4 D.3&! \
' sylenur Ccntent % oW c,Gu7 ~A5TH D.1253 :
' Corrosion Cu-sir: A3TH No. aSTi4 D130 )
' ggac.Gravity $50/60°F 5,722 ASTH D.1288
' API Gravity at €C°F 52,9 ) '
' Colour,Visuzl ynlicu ’ .
' Ocdour marketasle '
: X
TABLE 8 < TYPICSL TEST SIGURC CF COrMiRCIAL MCTCR TV I TITONESIN (PRTEE .

220



(-4
aax..t,:2
max. 0,2

sulphur content % Wt ;

b
[
»
5
O

Copper Sirip corrosion

i rnil
i/er nil
strong acid number Mg KOt/ e

Total acid number mg KOH/ar
Cetane numcer

o w
Recovary 2t 200 c % vol

M - 3¢
v omas Qii(mCl) 3 Cregsed fuel.
N (To-3<1 - < :
. . ) R t .'EC : I‘)O. :
: characterisiits : : :
L ] ' l
. ‘ : 920 :
* ' . - ]
. < 52 G.830-G,920 .
. : ity 50/60°F © 0,820-0,85% : :
s gpecific Graviny 9 g ' ' o
: » -~
:5° ' - Gd A [}
: S v ysaszac) 1 154t :
' Flash Poinci=.H.cc) OF . | :
: 1]
- - [} - )
: * - -~ o: ] ‘ e - 3.‘3 :
' viscosity Kinemalic ac 1007 : . : :
[oxe® 3¢ ) : .
: ; ' 25 - 45 .
: i I at 100€F o2 S| - : :
» yiscosity R=¢Cwocd t : . '
1 3 x . :
' ' 65 1 Gw :
: inT max r ! . .
* pour Pcoint mMax. . l .
[ ] ' . ] '
1 3 ' '
. i « ©c : 60 : :
' Cleud point max. v : l 2 ‘
: 1 * max.0,0 v
: ] ¢ mox. 9,03 . '
+ geciment conient - wt ' : :
- 3
: .' max. 0,83 ' max.0,23 :
. . .
' ywater conta2al X vt ‘ . : |
' * mpax. 2,0 N :
. ¥ Ty Ll
' Colour ASTHM : : :
1] . ' )
' 1 ; :"...3;‘.C,G.' 1
: N wi * max. 0,91 : < . :
'’ Ash content B wi . ‘ l
. ' : ) no :
. 1 = na<%. 1.0
' d { sragson) % wtl P omex. ¢,05 : a :
' Carbon rasiduef{Conr ‘ : ;
: :
N '
. ]
: ]
: 3
: ]
' 1
: )
: 1
' ]
: A
I [ ]
: »
' ]
' ’
’ L}
: [}
‘ 1]
; [ ]
. 3
: ¥
: ]
: ]
]
.5

SOURCE : PERTAMINN.
TABLE : THE INDONESIAN SPECZFICATION FCR DIETIL. FJELS. -
. g : e ‘

221 ’
[ ' 1
(TN [ R s NN N R TR R TR TR T TR T RT L T T N R I TR NN L T R O AT T A O A R TR "

[ AV T TR A A [ N T N AT TR




YL L

[N Y T T Y R T O A O U N T O T O R R A R N 110 [P I

W,

w

SOx Jakarta
Tola! 24,710 ton/year

Resiaoentlal

28.5

Solid waste
02

tndusteial
62.8

Piguese InQtgetng ia &

Flgure 1

Particulate Jakaria
Total 7,071 ton/year

Transportation

Solig Wasto
U

Residential
332

Frgures 1ngieeiee In &

Flgure 2

Inc¢uslir,
e




- , ’
o
o NOx Jakarta CO Jakarta
= - : Total 20,485 ton/year Tolal 325,678 lon/year
“ o~

~
e
- Transportation
: S vy8.0
- Sollg Wasla Owhers
- Transportation " 12

73.4 Residentlal
) 96

'
? R Ciguint Vadicoied 1a % Figuis 1AQI1CeI00 In &
§ Benere * Senidoottad, 000..!:..’“0!0 woete
Figure 3 Floure 4




»«f | Mﬂ\w

T’NW

“’ NN
a\wﬁw

. \ {1

V= s 7@%

dar=wlaai

| L

{
I

%

‘YJ

VAN
RRASXPTRL
|

W

e\\_ﬂ IS/
|| ﬁ g_ui\?a(

| L IN VT

YN

ISOPLETH OF PARTICULATE POLLUTANT IN THE DKI JAKARTA

ANNUAL 1989 (ug/m

3)




41 ¢

——

)

il
i 1 1\

RN NEIR

=

AR

N VT

1
.J!
SR

| A

s TG 1

TN T T 149,

NS AN

/__If.:’
|
| ﬁ\‘i
\
1

7
4

.

225

J

C LR 9] e

[ { JAT“@;L;T&W 4
S B fac r—\b”ﬁ
li_@%
i
s
)

e,
S5
VAZ ,

[ ]

Nk
"w-/

ISOPLETH OF LEAD POLLUTANT IN THE DKI JAKARTA

ANNUAL 1989 (ug/ml)

LN

\

RN
b

P”'
SN
Ei
|
l
.

|
| 1
I
|
|
l
|




/'\/l—/zd(f“\\‘}\I J_

Y a4
’M«-U ll[< /r’ !D'WAL‘ Vai

i! s
I=

%!
| c/

—— — 1+ -t

ISOPLETH OF UN-3URNED HYDROCARBON POLLUTANT IN THE DKI JAKART
ANNUAL 1989 (ug/m3)

226




INSZaiE
AN
!(.‘\!\IHWL/?;&%%(‘

rd

A

I
RS
)
I
M

L INCL T T T4

NN AN

=
Ulll

227

p
S
).,
[V IR

il

5

SN
T
[
/(L I
[ ]

s F AT USRS
—7 o\
S
DMK
A T N (]
=) \Q'"J{
l\\‘b—-‘/' < -f"T(!‘-\,Jl :
| ] LN
| 5]
l
| HER
ISOPLETH OF LEAD POLL_UTANT IN THE DKI JAKARTA

A i(' L [ :.
ANNUAL 1989 (ug/md)

D
N

e R
NN z=ARENUNAE

)

\
;

N
<L
-
E
|
|
i
|
||
|




%ﬁil:

- w}ﬁlx‘f\k\‘, g

/\Z’ /V(/Tﬂ“\‘/\vf"lyl

SSNE

ERCA N =g m

l
|
]
!
|

i
|
l
i
i
|
|
|
|
i
|
|
|
|
|

TN \EA

EH

R T
AN Ul&\c) B Y'/L\\' -

ISOPLETH OF SO2 POLLUTANT IN THE DKI JAKARTA
ANNUAL 1989 (ug/ml) A



Wi
T

R
ﬁl

] ]
1l
e WNATERE

(]

I
.

<)
‘ |

A

|

DY

A !
: T Ry
A /"'C 72 =—aW
' AN« Y '

—_—

)
WA 957

[\

1
i

4

T %

/. .‘
<

T
o)

J

ISOPLETH OF CO POLLUTANT IN THE DKI JAKARTA

ANNUAL 1982 (ug/m3)

/4




LN T A

| 4

A 13 4

\IJ

|

—_— N

1]
)

|

u
I\l\Ll

|

T
f

_i

= 1
TS

(
[

i

‘v \U
i
A
1 i N, : I
[} )
L] H '
. Vo

JTRI

\ i
v rs [}
[ (
) A= ;
! [
;
1 ) 1 y -
1 H \ .
f :
i i /I .
At %
N i o i
: rars B !
= A
i
!
I

e K

—aeiaif -

ISOPLETH OF NOx POLLUTANT IN THE DKI:JAKARTA

ANNUAL 1989 (ug/m3)

230




S

AN RTAC RSN e

= “;\“\'i\\"'.‘\‘-‘\\‘\\\\\:\“.?'.\ ; I
: . \ \
! n
: !
’

' HERPA ity
OIS Lt T T e R
/| |

L |

A i = :_T '___ . : :

! AN

! E ) ’___} Ijg: \L\ i : ?

I \‘g = \%K l ( ig' ’
|

T L T
T T T A T N T

periodically exposed high concentration than standard
(e2specially on January, February 1989)

|

1

all vear exposed to high level than standard

8.16 SENSITIVES AREAS IN THE DKI JAKARTA

231




~
)
A

SN

2

!
e

N

~
N

Fo AR

X \-\\-\\ “2\\3\ 3%

K

\\ ST

Ix

\\ ‘ \\\\‘\{\“S: \\;\\ e ~\§\\f~¥~‘\_,
A
“E&\\\\\\ N

B ey

Lo \\n“m} ratl
R AT ..-«».hmllhﬂmu,;,

(i
)

RN

N\

- AN X ;‘;"}i)':i: X h..‘ = e .i""l'f::f'l'!‘}','_"}"""m!"' —7
LI o AR e O
— NV
Lo TR
1] IQN
; hnhee
o R o ;
i i %Z\\X roo
v N -
TN R
1

T\\Q‘\];:;
\\\\\S\}_‘ll?

N T
! ! Z annany ! :
. 7 InE
|| RN i
| DT

concentration equal with concentration of background area
concentration higher than air ambient standard gquality

concentration lower than air ambient standard gquality,
but concentration higher than concentration of
background ares

.17 DISTRIBUTION OF FOLLUTANTS CONCENTRATION
IN THE DKI JAKARTA

232




Amex 14

MOTOR VEHMICLE POLLUTION
IN IRAN

COUNTRY PAPER
prepared by
Mrs Paimaneh Hasteh
Teheran Traffic Control Centre




i
Yresant Nityatin

-

[ 3

&

Urban transpert is generally believed to be respensible for between 70U to 8U
percent o: the emissions causing 2ir pollution in the greater Tehran area,
while autcmobiles are responsible for 2-'m2jority of these emissions, urban
buses and a larze number of cotorcycles also contribute to the problem,
Tehran Bunicipality is therefore actively pursuirg the developmernt of
alternate,- less polluting traasport modes such as a metro and trolley buses.

A.  ZXehran's urhep Transeort Systen

3. it 13 estimated that there are about U.7S million passenger cars and
light duiy trucks (< 35 t) in the Creater Tehran area. Around U.5 million
passenger cars, on average, are operating on any given day, each making 8.9
trips/day with an occupancy of 1.Y6 passensers, and the total passenger trips
é=nerated is around ¥.5 million pax-trips/day. Light duty trucks number about
bU,ULU, and make on average 5.4 trips/day sith an cccupancy of 1.6, generating
an additional 0.5 million pax-trips/day. In total, passenger cars and light
duty trucks acccunt for atout u million (S1%) of an estimated total of about
17.5 million pax-trips generated each day in the city,

§. in additicn to the above passgpger cars, there are about 2U,UUU taxis
vnich operate either as share taxis 8n a fixed route, or as regular taxis.

Tne former charge a fixed fare per passenger (Rials 2UU) irrespective of
distance. It vas estimated (1990) that there are on average YuuU active taxis
Sf2rating on a given day, vith each generating 175 pax-tripss/day, for a total
of 1.6 million pax-trips/day. Fassenger cars, light trucks and taxis
therefore account for about bU percent of all passenger trips in the city,
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. 9. The number of motorcycles in the city is not knoun precisely: there are
about I5U,UL0 registered motorcycles, but it is estimated that the total
number could be as high as bUU, 00U, Based on an average of 7.5 trips/day and
an occuparcy of 1.5, it is estimated that motorc1c1es generate about 2.7

¥ million pax-trips each day.

b. Buses and mini-buses account for an additional 4.2 million pax-trips per
day. There are about 350U buses and a similar pumber of mini-buses, though
the latter are planned to be phased out as larger buses_ become available.
Public transit services (bus and mini-bus) therefore account for less than a
quarter (24%) of total passenger trips.

7. It is estimated that there about 20,000 heavy trucks in the Ureater
Tebran area, and about 2UUU of these are government ouned. About bU% of goods
imported to iran pass through Tehran for distribution to other parts of the
country. Much of the truck tratfic can be bypassed around the city, and heavy
trucks can be kept avay from the city center by using smaller trucks for trban
goods delivery. Several distribution centers for goods are currently being
planned for construction along the periphery of the city. For instance, one
such center for fruit & vegetable distribution is being located to the south

of the city. I .
B. Urban Transport Uperations :
. !
8. Copgestion Levels: At present iittle,or no data exist on capacities or

traffic volumes on various road sections in the city. Hovever, visual
observations indicate that a high level of congestion takes place during most
of the day, particularly in the city center. Average vehicle speeds are said
to be below 18 kmph in this Central Business District (CBU) area. There are
several E-¥w and N-& arteries that operate at or near capacity, vith the bE-w
corridors carrying somewliat more traffic. Bottlenecks are common at
intersections which are not designed for high volume flow, and many major
intersections are roundabouts.

Y. iraffic Management: in order to manage the spiralling grovwth of traffic
in Tehran, the city center was designated as a restricted trasffic area about a
decade ago. This area, covering about 23 sq.km. (see map attached), is the
focus of current and planned traffic management schemes. - Presently, about 1V
percent of the vehicles in Tehran have been issued stickers which allow them
to access this area during restricted hours (Ub3VU to- 133U hrs). About two-
thirds of these permitted vehicles are Covernment owned vehicles, another 12%
are physician‘'s cars and the remainder include taxis and. other vehicles. Each
permit costs dbetween Kials 30,U0UU and 3JUU,UUVU per year depending on the type
of user. A survey conducted b years ago indicated that about 3.5 million
daily passenger-trips were either originated or destined in this area, In
addition, there is a larger area, covering about half the city, where truck

. restrictions apply. In this area only about 1U% of the truck fleet can enter
during restricted hours (USUU to Z1UU hrs), No restrictions are placed on
motorcycles throughout the city. Although no data exist, tratfic personnel of
TM believe that these restrictions have significantly reduced avtomotive

« traffic in the city center.

1U. Uemand Management: 4in order to manago peak demand on road facilities, 3
staggered vork hours program was instituted in Tehran about tvwo years ago.
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The pregram called for separation of educational (school), government, and
comrercial start times (U/0U,0800,UYU0 hrs respectively), but was abandoned
vhen found to be tco rigid for most needs (eg. dropping school children off
could not be combined with the work trip). Alternative programs can be’
pursued, particularly employer based and flexi-time programs, which have been
tound to be successful in many countries.

11.  Parkipp Manarement: A major component of an urban transport system is
parking, and this aspect appears not to have received much attention in Tehran
S0 far. Much can be accomplished through careful controls on the amount and
pricing of parking facilities. At present, most of the street$ in the city
center allow on-street parking, and zoning codes discourage or even prevent
the construction of multi-storey off-street parking. AS a result considerable
road space is lost, and tratfic separation/discipline is adversely affected.
Any future program of traffic management should include developzent of a
detailed parking management scheme for the city center as a high priority.

12. Bus Uperations: Urban bus services in Tehran are provided by the united
.Bus Co, (UBC), a government subsidised public sector ccmpany. There are 3>UU
buses in the UBU fleet, 73X of vhich are 1b or more years old. -All units are
diesel povered (see LMU conversion belov). The number of buses operating each
day on the road is about 250U. The level of;maintenance, as evidenced by -
observed emissions, of most of the buses is poor. The age, poor condition,
along vith overcrouding and high N-S gradients found in the city, cause the
buses to emit 2 high level of air pollvtants, mostly particulates. There are
151 bys routes vith a total route length of 180U km. Average bus speed is
about 1VU kaph. Total current ridership is about 3 million passengers/day
vhich is up 32% since last year. A Park & Hide facility (2UUU cars), served
by express bus service, located to the east of the restricted UBD area has
proved successiul, and three more such facilities are planned to the north,
south and west. Bus fares currently are very lov, Kls 10 for regular service
and Rls aU tor express service. Parking in the Park & Hide costs Hls 2JU.

‘The operating ¢ost of regular bus service has been estimated at K1s bU per
passenger trip , and therefore the tariff covers only one-sixth of costs,
There are about 350U mini-buses in Tehran. Hovever, they are being phased out
and replaced vith regular buses in view of the difficult congestion situation
in the city. 7The current public transport system is poorly integrated, and in
the future it is hoped that with the development of other mass transit modes
(see below) 2 more integrated service can be offered to effect a significant
shift awvay from private automobile use,

C. Yehicle Technology ) :

13. Eleet Characteristics: The major characteristic of all vehicle sub- .
fleets in 1ehran is their high average age. The mission estimated the average
age of the passenger car fleet to be 15 years, and the trend is to higher
average age. According to data from the United Bus (0., the average age of
the bus fleet is also high, exceeding 16 years. As regards the composition of -
the passenger car &k light duty truck fleet, there are a limited number of
vehicle types: based on domestic production data about /3% of the fleet is
medium size cars(1.4 to 2.0 1t engine), mostly Pavkan (160U cc Hillman Hunter
engine), and 2uU% small size cars, mostly Saipa/ Henault 5 (110U cc engine),
The rest being distributed among a number of other locally produced vehicles
(eg. Mazda pick-ups, Land Hover, Peugeot U4, etc.), About YU%-of the
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moctorcycles in use arc of domestic manufacture, and of those larger than SU
cc, most are Honda (A-stroke} or Yamaha (2-stroke), while those less than ¢
cc are all 2-stroke (eg. vespa, Bravo, Peugeot, etc.}. The bus fleet consists
mainly of locally produced lran-Mercedes Benz (UJuZ) which make up 65% of the
total, and imported vehicles (Mercedes Benz, lkarus, Volvo) make up the
remainder. Three types of mini-buses (F1AT, iVELU, Mercdedes denz) are
lccally produced. No data exist on the composition of the heavy duty truck
tleet, hovever, the fleet consists of a large variety of imported and locally
prcduced trucks.

14. Eneine Technoloey, Knission Uontrols and Levels: As more than YU% of
Tehran's vehicle fleet consists of the above-mentioned types produced locally -

under license, the engine technology of the in-use fleet is mostly of European
technology from the early 1y6Us (the Paykan produced since 1966, the Henault
since 1Y¢7). This means that no emission controls at all are used, and fuel
efficiency is poor (lov compression, no engine mcdifications). Therefore it
is believed that the so-called pre-tUE emission levels of the Luropean cars
are most representative of the actual emifsions of the Tehran fleet. A
preliminary calculation using EU UUPEHTYU® suggests the following
representative emission and fuel consumption factors for the light vehicle
fleet of Tehran:

CU: 63 §/km MU 5.2 g/km  NUx: 1.7 g/km  Fuel Cons: 18.1 1t/1UUkn -

The above assume an average speed of; 18 kmph and includes cold start and
evaporative emissions (in the case of HCU) and do not account for altitude and
slope effects. The LU, HU, and fuel consumption figures above are
particularly disturbing: a well tuned conventional engine of the '1Y/Us could
generate about 4UX less (U and HU, and the fuel consumption could be on the
order of 12 1t/100 km.

15, pomestic Automotive Production: in lran there are iU manufacturers of
road vehicles, and J manufacturers of engines. As regards the production of
light vehicles, ‘while capacity exists to produce 15U,UU0 vehicles per year,
the actual yearly output now is about 24,000. Also, plans are undervay to
manut acture more modern vehicles: Peugeot 4US and 2U5 (iran Khodro (o.),
Kepault 21 (Saipa Co.), and soon Mercedes, Citroen, Laivoo, and volkswagen, it
vas noted that these vehicles are of the latest European conventional
technology vith regard to emission controls, i.e. they c¢an comply with the ECE
15-U4 emission standards.

16. ftuels: ‘The mission estimated fuel consumpticn in Ureater Tehran to be
1.5 million tonnes of normal (87 octane rating) gasoliné and 250,000 t of
diesel for transportation. Unly a minor quantity (about bUUU k1) of super
(high octane number) gasoline was consumed, which is a further indication of
the poor fuel efficiency of the in-use vehicle fleet, %he quality of fuels is
also rather poor: 2.11 g/gal (or U.Sb g/1) lead content in the gasoline, and
1% by weight sulphur content in the diesel, Fruel volatility is also high, and
the mission estimated the Heid vapor Pressure to be YuU/HU kba.
(vinter/summer). A recent attempt to introduce unleaded gasoline vas not

1/European Community's "Ccmputer Program to Lalculate Emissions from Koad
Traffic”
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accepted by the public probably veczuse the ‘uel had a lov cciane rating which
caused engine knocking. :

} -

v, Air rollytion Situation ' f

17. Qverall Air tuality: According to available air quality data, the city
of Tehran faces severe pollution from (U, suspended particulates, SuU2,
airbarne lead "(7 ug/mJ3 yearly average) and NUZ, the levels often exceed WHU
guidelines. Although nc recent measurements of ozone are available, it is
strongly believed that photochemical episodes occur frequently. The topography
of the city (mountains to the north and east, and flat terrain to the south
and vest), vind direction and speed (calm most of the time with mild winds
from the uest/northuest), sunshine (35.4N latitude), and frequent temperature
inversions (about ZbU in one year, usually occurring during the night and
lasting till mid-morning) provide the necessary conditions for photochemical
transformation of the high VUL and NUx concentrations. .

18. Emissiop sSources: To date no emission inventory exists for Tehran.,
Apart from road tratfic, all of the "traditional” emission sources are to be
.found around the city: industries (metal and chemical factories situated
mostly upwind to the west of the city, and a refinery to the south), as well
as small factories located throughout the city. ‘“he city authorities, based
on a2 theoretical approach, estimate that road traffic is responsible for 7y to
8UX of the overall emissions, .vhile the re;t is attributed to industrial and

re31dent1a1 emissions. .

19. Local Pollutants: ‘The mission, based on the assumptions laid down-in
Annex 11, made the folloving estimates of the annual road tratffic-emissions
tor 1ehran (reference year 1Y4U): LU 750 Kkt; VUL Y0 kt: NUx 25 kt; Lead 1
kt; Su2 5 kt; and Particulates 0.9 kt.

20, Ureenhouse Uases: Based on the fuel consumption (including.industrial
actjvities) in the urban agglomeration of Tehran in 1Y4Y, and taking into
account the above estimates with regard to road traffic, the mission estimated
the following emissions of (U2:

Consumpt.ion kt Cu2 Emissions kt

Uasoline 1459 ’ 3200
Diesel 2473 78Uy

of wvhich transport 250 - BOU
Kerosene 1099 . 3500
Heavy ruel yy4 J0uU

Note: No data for natural gas consumption are included.

The above indicates that road traffic accounts for approximately 2U% of the
Lu2 emissions, however, the total does not include natural gas which is used
by nearly three quarters of ‘lehran households for cooking and heating. Apart
from CU2, the other greenhouse gases are also emitted in aminor quantities by
road traffic in ‘Tehran, eg. CH4 3.7 Kt, N2U U.1 Kt.

21, Health Impacts: Studies have shown high lead concentrations in the
blood of Tehran's residents. The relatively frequent occurreance of
temperature inversions (as many as ¢bU days in a3 year), vould indicate that

»

238



the healt_.h impacts of air pollution are significant. Houwever, specific
iptformatllon on other health impacts were not available to the mission.

22. Air_rollution Monitoring: Aambient concentrations of a number of
pollutants are systematically monitored by the folloving institutions:

x The bepartment of Environment operates one (used to be 5 in 1Y91)
station measuring LU, MUX and SUZ ambient concentrations (until
recently THC and suspended particulates vere also measured).

= Mipnistry of Health operates 13 stanons, monitoring SUZ2, suspended
particulates and lead. ]
= Ministry of Uil operates 2 stations (one mobile), monitoring SuU2,

NUZ2, particulates, sulfation rates, haze, and meteorological data.

* The Atomic Energy Urganisation of lIran measures trace elements
(eg. lead, etc.}.

E. tolicies Affectine Urban Xransport '
’ . !
23. kel bricigg: Fuel prices in irar have historically been set at
extremely lov levels. FPresently, gasoline is priced at Hls. 50 /libre (UsS
U.14 /gallon), and diesel at Ris. 1U /libre (USS U.03 /gallon). These low-
fuel prices bhave several implications for urban transport and air pollution in
Tehran. Automobile use 1s favored over public tranmsit, since the latter
cannot compete at such extremely lov fuel prices. fpurther, fuel efficiency is
not an important consideration, and the continued use of extremely inefficient

and obsolete vehicles (about 4UX of Tehran's automobile fleet can-no longer be

tuned-up) is the major cause of high vehicle emission factors, and the
consequent high contribution of urban transport to air pollution in Tehran.
introduction of unleaded gasoline has also been hindered by the lou prices
vhich make the cost of producing such fuels uneconomic.

24. provision of public Transit: Public policy has long favored automobile
ownership over the provision of public transport. In fact, previous
governments had made the ownership of one automobile per fam'.ly an objective
of public policy. As a result, development of public transport services in
Tehran vas not, until recently, accorded much priority, and even today public
bus services are generally regarded as a2 socially inferior form of transport.
Bus tariffs have accordingly, and in line with the lov cost of automobile use,
been kept extremely low (Kls, iU /trip) wvith the result that the public bus .
company recovers about one-sixth of costs, and on some routes only minimal
services are provided. ‘The Municipality is now actively pursuing a number of
public transport initiatives such as express buses from Park & Kide
locations,the Metro and ‘Irolley bus (see belov), however the success of these
efforts will depend to a large extent on either rectifying the distortions
caused by lov fuel prices, or reliance on heavy subsidies ior public
transport. ) .

25, Lapd use Policies: ‘rehran has grown rapidly from a city of less than
one million people in 1946, 4.5 million in 1Y/b, to over 6 million in 198b.
The resident population nov is estimated to be about 7.2 million, and

including the people who come into the city during the day, the population

.
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served by the urban transport system i3 estimated to approach 1U million.
This rapid grovth in demand has led the city to ‘increase zoning densities in
the downtown areas, with densities being tripled in some cases. These
increases in densities have not been coupled vith increased provision of
competitive public transport facilities, and even though the city is
adequately endoved with road space (242 of land area), the resulting increase
in vehicular traffic has caused severe congestion in the douvntouvn area. .
Agglomeration diseconomies may already have set in: there nov appears to be a
net out- migration from the city, with the urban grovth rate, vhich vas over 4
% pa. recently, decliring to 1.8 %, vhich is below the rate of natural
increase for the nation.
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