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. INTRODUCTION

In accordance with Project Document DP/RAS/89/057 "Regional Network on
Control and Regulatory Measures Concerning Motor Vehicle Emissions”
UNIDO/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 meeting
was held on October 20-22, 1992 in Seoul at the premises 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 which top priority is given in
the first phase of the project.

Main objectives of the Meeting were as follows:

1. Developsent objective

To initiate, develop and promote the cooperatiuon among the countries

of the region in the field of wotor vehicle emission control and to set

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

2. Immediate objectives

a) to provide a forum for exchange of experience and information
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 which are
most appropriate 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.




11, Agenda

The agenda of the meeting is inclosed in Annex 1.

I11, Participants

Participants were:

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

- UNDP/UNIDO staff,

- a technical consultant.

The full list of particijants 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 consultant 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 vehicle inspection for emission control around
the world,

- the status of in-use vehicle inspection in countries of the region
visited during his fact-finding mission: India, Korea, Malaysia,
Singapore, Sri Lanka, Thailand,

- a technical background on pollutant emissions from Sl engine-driven
vehicles and their seasuresent sethods,

- a technical background on smoke measurement of diesel-driven vehicles.

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

- an outline of the motor vehicle emission control systes comson for
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countries participating in the project, cosprising general description
of the systea, functions of its main components, organizational
structure of technical services for emission control,

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

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

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

- legislation empowering competent authorities to carry out control and
specifying its rule 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, custom-duties, incentives
etc.. enforcing measures: e g sanctions and penaities, maintenance

and repair network.

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

There should 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 same “passed” and "failed” criteria,
- exchange informations,

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




individual inspection stations. Stations for which the failure rate during
these checks is high are to come under special surveillance. 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 wvehicle categories. The exception to this rule can only
be categories whose contributions to air pollution is sarginal e. g wmopeds,
motorcycles in some countries. As the frequency of periodical inspection
depends on many variables different for countries participating in the
project, general recommendations in this respect can not be given. It
should be determined to some extent by the method of “trials and errors”,
cost effectiveness being, among 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, among others because of insufficient frequancy, is too
low.

It is recommended that the periodical inspection is conducted on "test
only® basis. Any repairs should not be perforsed by inspection stations.
The only exception to this rule is the (D adjustment for uncontrolled-and
reduced-emission vehicles if the limit is exceeded.

The annual share of vehicles checked during on-road checks thould be at
lcast 5% of total number. If this share is lower, the efficier~y 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 omner is obliged
to have the defects repaired and to submit the vehicle for reinspection
within the specified period, usually a fortnight. If the vehicle fails the
reinspection it is giver a “prohibition of use” order. Such an order is
also issued if the emission during the periodical inspection exceeds the
“prohibition” limit. In this case it is only permitted to drive the




vehicle the shortest way to a repair station and back to the inspection
station,

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

- basic limit for diesel vehicles,

- “prohibition” limit for vehicles equipped with SI engines, the

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

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

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

The basic and “fine” limits for smoke are the same as in this case the
omer/driver is able to see that the vehicle is in poor technical
conditions. However, it is recommended to set the “fine” limit at
“prohibition” limit for vehicles equipped with Sl 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 seea to be realistic. Therefore three levels of
requirements are recomsended:

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

The ultimate goal is, however, to harmonize requiresents and to
introduce common standards at least for groups of countries having similar
condi tions,

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




Uncontrol led vehicles

A. Visual checks:
- exhaust systea,
- inlet system,
- ignition systes,
- oil and fuel leeks.
B. heck of carbon monoxide (C0) concentration at (low) idle speed.
Basic limit: 4.5 vol. (6% vol.),
Prohibition limit: 8% vol.

If the CU concentration at idle exceeds 4.5% vol., the idle adjustsent
should be performsed by means of the components 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 wvol. is not ssooth (vibrations,
stalling, speed fluctuations) with the mixture needle nct fully turned in
and visual checks have not detected any defects, the vehicle is given the
"grace” limit 6.0% vol.

Reduced-emission vehicles

A. Visual checks:
- exhsust systes,

inlet systea,

ignition systes,
oil and fuel leaks.
crankcase ventilation systes,

anti-pollution devices.

B. Check of (0 concentration at idle speed
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Basic limit: 4.5% vol. within the engine idle speed range specified by
the manufacturer and approved during the type certification.
Prohibition limit: 8.0% vol.

If the measured OO0 value exceeds 4.5% vol. or the engine idie speed is
not within specified range, the idle adjustsent should be performsed by
means of components provided for this purpose and specified in the owner’'s
manual, 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 system,
- ignition systens,
- crankcase ventilation systes,

anti-pollution devices, in particular catalytic converter and A -
probe.

B. Checks of pollutant concentrations
Two steps of requirements for low-emission vehicles are set:
- step 1 - basic requirements,
- step Il - enhanced requiresents.

The details are given in Table 1. For low-emission vehicles any idle
adjusteents are not performed, If the wvehicle fails to meet any

requirements, a repair order is given.




Requiresents for low-emission vehicles - Table 1

Specification Step | Step 11

1. OO concentration at low idle®

(% vol. ):
- basic limit 1.2 0.5
- prohibition iimit 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 rpm (% wvol. ):

- basic limit --- 0.3

- prohibition limit - 4.5
4. HC concentration at raised idle

speed of 2500 rpm

- basic limit - 100

- prohibition limit --- £00
5. Air fuel equivalence ratio at

raised idle speed of 2500 rpa - 1+ 0.03

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

The proposed scope of esission inspections and limits for vehicle
equipped vith Diesel engines are as follows,
A. Visual checks:

exhaust systes,

injection systes,

inlet systes,
oil and fuel leaks,




- anti-pollution devices,
B. Check of smoke intensity
speed.

Uncontrolled vehicles

Basic limit:
Prohibition limit:

Reduced-emission vehicles

Basic limit:
Prohibition limit:

Low-emission vehicles

Basic limit:

Prohibition limit:

by free acceleration sethod from low idle

- 65HSU (2.3a71)
- 80HSU (3.7a"!)

- SOHSU (1.6a7t)
- 80HSU (3.7!)

value measured and approved during the type
certification increased by a lump figure of
10HSU (0.4s-!) but not higher than 1.6!
(S0HSU)

- 8OHSU (3.7m71)

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

instruments, can be applied providing the limits are equivaient to those

specified above.

In periodical inspections,

the full-load stop adjustmsent screw of the

injection pusp governor is sealed afier the vehicle has passed the test.
The esealing makes it difficult to decrease the fuel delivery before the
inspection and to increase it, and therefore the smoke level, after the




inspection which is sometimes the case, If any repair of the injection
pump requiring the removal of sealing is performed between two consecutive
inspections, the wehicle must be taken to an inspection station,
immediately after the repair has been cospleted, for a smoke check and
sealing. Vehicles can not be used without the screw properly sealed.

The consultant recommended the following equipwent for checks of
pollutant concentrations for mandatory periodical inspections and randoms
on-road inspections:

a) for vehicles equipped with SI engines:

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

- bi(C0,HC)- and multi-component analysers (CO, HC, 00z, 02) for
low-emission engines,

b) for vehicles equipped with Diesel engines:

- partial fiow opacimeters.

The main conclusions of consultant’s paper 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. It 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 emission through enhanced inspections can be
achieved with lower costs of initial investment than nther reduction

options. On the average, it may be in many cases cost-neutral to
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motorists as additional costs of inspections and repairs are

coapensated by lower fuel costs resulting from an improvesent 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 fros
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 emission
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 papers 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 ( Annex 4 )

Title: General View of Motor Vehicle Inspection for Emission Control in

-11 -




China
Authors: Mr Piao Zhongxuan, Mr.Li Guoxiang and Mr.Ye Huihai,
Highway Research Institute, Ministry of Commmications.
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 Department.

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 { Amnex 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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Sci Lanka ( Annex 9 )

Title: Country Paper of Sri Lanka
Presented by: M. 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 Departsent,
Mr.Suvidh Voravisuthikul,
Director of Transport Engineering Division, Land Transport
Departasent
Presented by: Mr Preecha Orprasith.

Malaysia { Amnex 11 )

Title: Country Report of Malaysia. Control and Regulatory Measures
Concerning Motor Vehicle Eaissions
Authors: Mr_Marzuki Mokhatar
Environmental Control Officer, Mobile Sources Section,
Departsent of Environsent
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 Emission Centrol in

the Philippines
Authors: Mrs.Cirils S.Botor, Att.Percival Cendana, Mr.Essanuel
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Guitierrez

Pres -:ed by: Mrs.Cirila S.Botor.

Indonesia ( Annex 13)

Title: Country Paper of Indonesia
Author: Mr_Dei ¥ahyono Sysshudi

Directorate General of Land Transport, Ministry of Cosmmications
Presented by: Mr.Dwi Wahyono Syarhudi.

Iran ( Amnex 14)

Title: Motor Vehicle Pollution in lran
Author: Mrs.Paiseneh Hasteh

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

VL. 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 mein proposals for amendments made and
accepted were as follows,

1) Amendments with regard to the fors 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 possibility of combining chapters 4.4 and 7,
c) to prepare "Executive Susmmary” and to include chapter 7 "Conclusions”
into it,
2) Asendments with regard to the motor vehicle emission control systems:
a) certificate of fitness of the equipment used for emission inspections
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should be issued not by technical centers or by regional inspection
stations, but by an independent authority.
3) Amendments with regard to emission limits:

a) to set up the basic smoke limit for low-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
important environmental problem in the whole region,

b) to reduce the “prohibition” limits:

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

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

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

c) to introduce two steps of requirements for reduced-emission vehicles

equipped with SI engines:
- step I: (0 limit 4.5% vol_ (as recomsended in the draft),
- step I1I: OO limit 4.5% vol., HC limit 1000pps ( NDIR analyser
expressed as hexane),
4) Amendments with regard to test sethods:

a) to specify "at least” four accelerations for the measuresent of smoke

level at free acceleration from low idle: at least 2 for cleaning the

exhaust system and combustion chamber and 2 for actual measurement.

The Meeting adopted the amended terms of "Guidelines” with regard to:
a) sotor vehicle emission control systes,

b) inspection procedure,

c) test methods,

d) emission limits,

e) equipment.

VI, Venue of Next Meetings
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The next workshops will be devoted to:
1) new motor vehicle type approval procedures with regard to emissions,
2) motor fuel 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
orgmnize the workshop listed under 1) in a country where testing facilities
for type approval exist and the workshop 2) in an oil producing country
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.

V111, Conclusions and Recossendations

1. The gradual harmonization of inspection procedures for in-use motor
vehicle emission control is required in the region, with a view to
introducing, as the ultimate goel, common test methods, equipmsent 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 sarket power and volume and by making it
essier for vehicle suppliers to meet common standards specific for the
region,

2. It is recommended to phase in the harmonization in lines with the
amended terms concerning control system, inspection procedures, test
methods, equipment and emission limits specified in "Guideiines for In-use
Mctor 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 investments than other
reduction options. On the average, it is also cost-neutral for vehicle
omners. The detailed recomsendations given in “Guidelines™ for measures 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 vehicle emission control a centre
for training of senior technical men in charge of wotor vehicle emission
problems 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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AGENDA

of Expert Group Meeting
on In-Use Motor Vehicle Inspection
in the Asia-Pacific Region

20 October 1992, Tuesday

9:00 - 9:30

9:30 - 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

a) Opening Remarks by Mr.Jacob Guijt,
UNDP Resident Representative

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

c) Welcome Address and Project Objective Description
by Dr.Hans Seidel, UNIDO Senior Industrial Development
Officer

Presentation of the draft guidelines by UNIDO

Consul tant, Dr.S.Radzimirski

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

Presentation of the draft guidelines by UNIDO

Consul tant, Dr.S.Radzimirski

Part 11: In-Use Vehicle Emission Inspection Systea
for the Region

Country Paper of China
Country Paper of Hong Kong
Country Paper of India
Country Paper of Korea
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21 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

Vednesday

Country Peper 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 terms.

Thursday

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

b) Venwe of next Expert Group Meetings

c) Discussion on common probless, prospects and ideas for
additional activities.

d) Closing remarks by UNIDO representative, Dr Hans Seidel

Technical Visit to North Inspection Station in Seoul.
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Gezeral View of Motor Venisls Izspesztioe
for Boissioa Coztrol in China

I. Current situstion of in-use motor vehicle inspection
for emission control

Ie pace with the rapid growtd of economic development inm
Clias, wmotor vebicles of all kiads are iacreasiog all over tie country.
However, most of them are runsing in medium acd large cities, for ins-
tance, there are some 660 thousand of motor vehicles in Beijing accoun-
ting for 1710 of the total. Therefore, emphasic of motor vehicle ins-
pection for emission conirol in naturally laid upor medium ard large
cities. .

The Government sttaches grave importance to evirosmental air
qaality control. At present, an sir qzalit; moaitcriag and detecting
petwork at all levels has been set up. under unified planning, by the
competent epvironmeni proteciion suthority. MHeanwnile, carbon mono-xide
(CO), aitroger oxides (NO,) momitoriprg spd deteciing posts are essigned
iz some traffic lizes, epd particulerly in arteries such as these ip
tte Beijing urbas districts asd suck posts have come up t¢ 30 iz aumber
to seek sir pollution control It is icformed tzat, in tie period of 1986-
15859, the mean environmental NO. and CO concentrations of the Capital
area ace both up to the correspornding national standards. The mupicipal
goverameni nas edopted messures of restraining the urban-district-
oriepted ¢raffic facilities and establiskiag purificatiag systex iz
order to alleviate the cozgestion acd to decresse the pollutioc
ecissions.

Motor vehicle inspection for emission control should be str-
ictly undertaken by all motor vemicle manufacturers, refittiag works,
ugers, meintensnce gnd renair ststions and importers to comply with the
emission regulation stipulated in the relevant nstioca] legislation. The
Mizistry of Cozmusications (M. 0.C) acd tke Ninistry of Public Secarity
GL.P.S) will jointly carry out periodic ckeck-out and supervision works
over runoing and overhauled motor vehicles. In-use motor vehicle inspec-
tion for emission control are carried out by the motor-vehicle-performa-
nce-inspection staiions and competent maintensance and repair workshops
whick Rave beea formally suthorized by the goverszeatal department ic
charge.

At the moment, there sare over 300 motor-vehicle-performance-
inspection stations of all kinds in the country, and half of them are
beloag to M.0.C. Motor-venicle-performance-inspection stations shouid
et lesst undergo such safty and eavironment tests upon vehicles omce 2
yesr to enforce s faithful complisnce with the correspocding national
standards acd to issue and withdraw a motor or busicesa liceace sccord-
ingly. ’



"RKeguiations for technical conirol or moior veaicles’ igsued
by the ¥inistry of Commuricstions stiprmlates correspondinsg elanses for
in-use metor vehicle inspection for emission control acd emplasizes a
macdatory maintenaace and repair systea of periodic imspection, erfarc-
ed msintenance and careful repair for in-use motor vehicles. Chins is
now applying & two-class maiatensnce system which consists of the first
and the sec-ond. The first elass msintenapce mainly performs operatiors
on festerirg ard lebriceiing apd the effective rupning period is geeer-
ally batweez 1,890-2,200 k= while the secocd cless maiztemazce lays
stress upcn check aad adjustment and tie rcaning period caa lazt between
13, 005-15,060 ko. On completion of the second elass detection courses,
measurements of the exhaust gas up to the present legal standards mest
8150 be sscerisined. A '

Together with sescond-cless meiptepsnce 224 tests mede by
repairer,mainly with sppropriate ckecking and adjusting processes, the
motor owaers mast mske i$heir wmotor velicles 2-4 times of imspectica
against exhsast gas per jesar to keen them under the nstional threshold.

At the moment, medium spd large scale road transpertation
corporstions ip Chips are generslly provided with ingpection facilities
for exhsmst emiccion centrei. Thae Gaverpment requirec those pot Rsvieg

sed facilisies tc adept =58 vigercus stens for meeting sie demazd as
soon 25 possible acd will resort to harsher measures to those wko fail
to implement the above-mentioned reguirements on & deadiipe., or their
business should be suspended by order.

As for qualiiy checking on compieied producis of overnaui
woerks(or cn overhenled esgine ggsembiies only), the Covernpment hes sii-
pulated compulsory inspectior on exhaust exission for a locg time. Now,

ok o

the overkau! life of domestic motor veliclas generally lsst for aboat
150. 000 kr. implyving that a normally operated motor vehicle can run for
3-4 years before its next overhaul. Exhaust emission test is a signifi-
cent item op the list of product comformity and exhaust should carefuliy
be mezsured and thep adjusted witd p:icision ipstruments setii the pa-
tiona! thres2old of tie emissics is attaized, or co prodzel is allowed o
leave workshop.

In addition to the annual testing at standing inspection
stations of supervised by public security suthorities, on-the-road
random checks are also carried out by inspection team authorized by
peblie security departmeat sad environment protectios deparimernt.
Drivers fouad to run a2 motor whose exksust ewission level beyozcd limits
skould be fined and ordered to get over the problem -witkhin a deficite
time. .
As sbove mentioned, the motor vehicle users-aad the adminis-
trative depsrtments attachk major importance to ie-use motor vehicle
inspection for emission control, waicad, as a result, bas contributed to
8 progressive exhaus ewissioc coctrol so far,
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Ii. Ipsiiiuiionai siructure of motor-veaicie emission controi

In order to conduct supervision and control over motor vehi-
cle emissions, the Nationa! Bavironment Protectioz Bureau (NEPA!, Ckina
Motar Indusiry Corporation (C.M I.C}. the Miaistry of Communicstious (. C},
the National Import & Bxport Commedity Inspection Bureau (NIECIB) ead
the Ministry of Public Security @ P.S.) have jointly relessed & document
in whick the working scheme and maival relations sre demonstrzted as
follo=s:

The Natiooal Eovironment

Protection Bureau
1 ~ 1
MPS M C. I CMI.C M NIECIB
Rocesreh Inctitete of
Environmeniai Science
| I !
| !
| 1 | |
I A I
i i Highway Rsearch } l China Research
—— Institute 1 | Cenier of Motor
L ! ! Vezicle
{ Tecknology
Research fnstitute Standards & tocal commodity
of Traffic Control Regriatiens inspection organs
T
1
local traffic
control agencies
meiztecsnce & moter
renair workshop magufsctures
in-use molor vehicles pew motor vehicle
inspection
stations
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{1} The Natiorcai Environmenti Protection Buresu (NEPS) )

The Matiozal Bzvirozmen: Protectioz Bursaz eztrusis Ciima
Research Center of Motor Vekicle Tectnology and Highway Researca Imsti-
tate {6 drav up $hc emission standards and the inspactionm procedare 6
the bssis of the relevant air-quality standerds and thke air poliution
control regulations. The bureau is in chaarge of s proving and publishing
those standards end responsible for the gupervisior aed imnrlemeptstion
actirvities.

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

Virious motor vehicle research institutes under China Motor
Industry Corporatior nadertake the ¢i{udingz programs on reducing the
emission level of moior vericies ané the preparation of the related
enissior coatrol stsadardés ssé the slike standards and regulations for
the wmotor irndustry, particalarly for the pgpewly manufactared motor-
vebicles.

{3) The Ministry of Comrunications (M. C)

Bighway EKesesren Jmefiinte n e Minigiry of Commupice-
ticas is responsibie for recesrc: works on tec2rical messures for tke
exission comtrs!l apd takes over i3e charge assigcaed by NEPD <5 draw 33
the relsted stacdards. regulatioas &ad isspection processes. In additioa,
the institute siso assumes the responsibility of deveioping various
detecting methods, devices and equirments during maintenarce ard repair,
rainiy for the purpose of the emissior conrtrol of in-use matrar veaicles.

nder th

(4} The Miaistry of Public Security (M. P.S.)

Traffic coatrol depsriment of the Ministry of Public Security
is in charge of traffic safty which weans sufficient enforcement of the
reievapt laws and regulations. A pewly manufsctured motor vedicle must
be gnhject to the check-out before the regictrstion gad licensure for
being acsured that it is ¢ procuct of & legal manufacturer and sold by 2
legal sale-agezcy. [c-use motor vekicle must be subject %o a course of
annua! iospection at any of the traffic control agemcy authorized inspe-
ction stations. Unquaiified motors have to be sdjusted or repaired until
the requirements are conformed in & subequent inspection.

Carbon mono-xide and Aydrocarhons emissions of metor-venicles

quiped with S[ ezgine should be measured a¢ idling a2d smeke iptensity
of diesel powered vehicles should be mesasured at free accelerstioa.

In the light of "Administrative regulations for motor vedicle
exhaust control® , the environment protection administrative sections of
tae Goverument at all levels are bodies obligated to eaforce unified
supervision oa motor exhsust emission contrel end to imstrnct ard coor-
dinste works of the emwission coatrol branckes.

te ecvironmeatal protectioc admicistrative sections of the
Goverzment at levels of provicce, autonomy and muaicipality directly
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under tae central Goverameat ensd cities under tde jurisdiction of pro-
vincig! GCovercmert shovld eaforce motor exhsngt emissicn coptrol over
motor vehicles and the engine assechlies produced *: in tkeir districts
respectively. Trsffic depariments of public security organs uzder the

Goveruzent at all levels should map out and implement concrete contreol-
iing reguiatiocs governing in-use motor vehicle exhaust emission. The
nstional import & export commoditly ipspection orgsnms and their branches
bear the resposibility of enforcing tke special coniroliirg regnlatiors
ovar solor ezhaust of the import producis. Adnizistrative deparizent
of militasy motor vehicles should carry out the special contrelling re-
guiations over the exhaust emisasions from military motors in accordance
with the national eavironmental protection law.

[TI. Prission ceatrol stazdards for iz-use motor vericles

Iz Acgast 1990, the Natioma! Eaviroament Protectioz Burean
vresided over & conference with working groups oo preparation and revi-
sion of the comprehensive emission standards of Jotor-vehicles/motorcy-
cles At the poment, the to-be-examined maniscript of the first revised
standards of "The exhanst emission limits oc idling conditicns spd mese-
arizg metlod for gasolize metor velicla/metercyele” asd " Tk ztaust
ecissicn lipits and measuriag metkocs for gasolice moter velicles above
3. 6T on 3-modes cycle test” have all been reportied to tke lesderskip for
examination and approval. In addition, the conference decided to set up
t paiiop-wide system of the emission controi siandards and reguiations,
te crew np diece] emissiopr control standards saad the sisndards for iosp-

ectiog, tee lizmits of gasolice motor vekicle evsporative ecissiocs azd
tie standards of lead free fueis.
The ° First revised standards of gasoline motor-vehicle ex-

haust emissions on idiing conditinns® set by the China nstionel standard
GR3842-83 lists respective allowsble limits in the sttached tabie |.
ipapers of tde solicited opiniors apd iceas have not been published) and
tie allowable limits ¢f t2e2 origical stacdards GB2842-82 sr2 shoss it
sttacked table 2.

IV. Inspection methods and instruments

Beside the stenderds of tas emiesioz conirol and the iaspec-
tior zethods 2nd processes, techaical specificstiocs for the inspection
icstruzents bkave beez laid down accordiagly to assuw the measurement
accurscy, such as, * Technieal specifications for carbon monoxide and
bydrocarbons analyzers of gasoline motor veaicle exbaust emission on
idling condition ° snd ° Technical specificatiors for for diesel smoke
intensity detectors”,

Briefs of tsual izspectioc izstrumests for cotor emissiozs at
presect in China are givea in attached table 3. '
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The oxygea soalyzer izdicates the oxyges conteai of ex2aust,
witk which the operator car icdirectly determice whether tke CO arcd HC
ezissicas have come up to relevaal patioaal standards sad ithe carbarelss
can be adjusted to the ovtimized state as to achieve economical rumniang
sod dynamic performunce of & motor vedicie. Dboreover, engiue failures
can there by disgnesed es well, The ipspection procednre is briefed as
follows:

1) Isspestioz azd adjustzent of exhaust emissions at idling

BRuin az engine at idling speed acd prebeat it to the designed
operational temperature (70-80C).

Messure the oxygen content of exhaust with the saalvzer. The
oxygen conieni should be kepi wiihin §-15% ai idiing. The CO ard HC
copcentration csz bhe held srennd <£2 s2d <3000ppz respectively. Ipcase
the oxyzet corteat is <8%, the gas mixztare shoald be too dezse to conform
with the naticzal €O, HC emissiozn limit and tke adjusiable stop screw of
the carburetor should then be adjusted ac to restore idling stability of
the engine and to keep the oxygen content within 8-15% as stipulated.

The oxyger contert within the range of 4-5 3% indicatec the

r has bear edjusted preperiy eard the ecemomic ani dyeamic

cariurete

verforzazces Rave beer aciieved If tie razge is ezseeded, the liguid
level of tke carburetor scd the carburetor bslacce skcald be readjusted
up to the specified oxygen limit.

V. Motor venicie fueis and iwo-giroke engine oil

1.Gecersl gasolice
1) The research octaze mumbers fall iato 3 grades, No.90,No 93 acd
No. 97.
(2) Toe anti-knock index is one haif the sum of the RON and MON (The
research octsne pumber apd motor octane numpersj.
(3) The specificatior can be seen in atiached tabie 4.
.Lead-free gasclize
te specifications caz be sees ia attached table 6.
.Light diesel fuel
{1} The fuel only applies to high speed diesel eagines in full-load
opersiion wiere tae rucning speed exceeds 16 r/sec..
(2! Tae specificetions csn be geez in atteckred table §.
(2) sLight diesel fuel No.10 applies to hig: speed diesel ecgines
equipped with a prekeater.
eLight diesel fuel No.0 spplies to vehicles ouerlted in
districts where the lowest ambieot tempersture is above
{'C snd the risk rate is 108,
sLigat diesel fuel No.-10 epplies tu vedicles opernted in
districts where the acd ¢te [owest ambient temperature is
gbove -5C and tke risk rate is 10%.

QO

(2]
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shight diesel
disiriets wh

el No.-39 applies to vehicles operaied in
ere the [owest ambient tempersture is betweez
5C -14C azd the risk rate is 10%.
sLight diesel fuel No.-35 applies to vahicles operated ia
destricts siere the lowest ambient temperature is between
-i4’C -25C uad tke risk rute is 133
eLight diesel fue! Mo -50 spplies to vehicles aperated in
disiricts weere the lowsst ambriept temperatior is beiweer
-90°C  -44'C gad tke risk rase is 19%
4. Nataral gas
China h&s not faeled any motor-vehicle with liquified natural gss
g0 far and ueing comprecsed gas to pewer metor vehicles is still on tr-
ial. in order to save erergy resources and io reduce the exhaust emis-
sigs, those districts azd provinses which are rich ip naturs] ges like
Sichuan province hare sdopted compressed natursl gas as an alterzazive
fuels for the vekicles whick are specially moumted witk a lsrge storage
bag on the topn.
6. Lubricating oil for two-stroke petrol engine
In Chins, ©po pations] standard of lubriesting oil for two-stroke
peirol engice has beer worked ouvt till pow. The internal stapdards of the
lubricatiog oil mazufactzred by Chiza Natioza! Petro-chemical Cerpers-
tioz for two-atrobe petrol eczize can be seen in attached table T.

.
R
-
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re
é
f

VI. Brecutive strategs for improviag in-use moter vehicle inspections
for emission comirol

1.0z tke basis of tie air quality acd the tecieicsl level of motor
vehicle, motorejele and vekicle engine mazufgaciurers in China, CO aad
IIC emissioms from gesoline engines and smoke emission from diesel
powerec engines are of first emergency among the items of exhaust
emicsions to be controlled. Nitrogens oxides in the exhaust emissiens
from moter vehiclee, motoreyeiee end .z:izl.. engices, acd CO,HC 2ed
No, froz diesel powered vehicles and =.%.:i. diesel eazizes are to be
coctrolled gradually in the mext place.

9 The exhaust emission control should closely link with energy-seving
activities.

3.Tae maintenance and repair service industry should be well equipped
with disgnostic devices for the eagizes apd the opersters should krow
Bow to use them properly. - The paictenance acd repair service system
shou'd be improved to create the cormal tecknical cotditions of aa
engine and to assure it up to the reguired national emissional level. .

4.The emissions of in-use motor vehicles are controlled oa the idling
or free sccelerstior conditions. In order to implement a perfect
control of the entire sir pollution emissions step by step, ic-use
cotor vebicle skould at the mozent, be prevected from crackesse liok-
ing and fuel vaporiziag with help of forced-equipment method.  That

33




peans in-use motar venicies (except those of waich engines take iie
erankease in stesd of the fuzstion of ar in-let sysiex ) shonid be
equipped with 3 clesed systex of forced draft systez of fuel vapor
coantrol.

5.Yotor vehicles and motorcseles shoald only use such faels which are
of the designed requirement and with ao officially marked grade or 2n
officially certificated substitute. Developments of low-lesd or l[ead-
free petrois are encouraged.

_Standard systenm of the emissioa cozirel esosistizg ¢f staadards or the
testing methods. limit, amalysis, sampling, correction and calibration
should be completed in stages under s wnified program.

_Resesrch subjects of moter vehicle emiscion control in the coming days
are: '

A Recesrer op dissel engize perticulstes emissios sontrel.

B. Research acd development on the fuels snd the fubricaticg oils.

C.Besearch scd developmeat oz the azaljzers amd fesiing equipments.

D.Research end development on the electronicslly coatralled ignition
ecd the Iubricating system. i

E Resesrch and deveiopment on the three-way cztalytic comverter.

VI. Cozclusicn

Motor vebicle emissions comirol and regicosi §ir-guality
improvement are particularly of benifit to the regional ecological
sysien ac ¢ whole. Through aa eifori of interanaiioesl or interregiorai
coorperation metwork, it is sossible iz seeking scientifie, repid eod
effective spproackes of motor vekicle exission coctrol te protect regi-
caal atd even global atmesphere eavirozment. We are al illiag to
cooperate closely #ith international or interregional organizations and
the experts to make & contribution to the effective improvement of
global ecologic environment, and are rescy o carry on any necesssry
orgapizipg and teckrical works thereby.




Si engine exdausi emicsion siandard

Tabie |

[tems ofdetection Oc norz=al idlieg 1500-2500¢ /min
& measuremert conditions ideliag speed
T T
Motor-vebicle (M.V.) Coz FC+ppm Coz
clacsified &
date of impiementation 4 stroke | 2 stroke
Date of issue
New-model M. V. 4 1506 6600 2.5
Newly manufactured M. V| 4.6 2000 6500 3
in-use M. V. 6.5 2500 7500 4
After Jsn, 1.1985
Newly masafactured X. V| 4 1500 6000 2.5
In-use M.V. delivered [ 4.5 2000 7000 3.6
efter Jan. 1.19505
After 20909
New-zcde! M. V. 2.6 1060 5000 2
[z-use M. V. delivesed !5 2509 7500 4
before Jan, 1. 1355 |
N
Rexara~: BC cuncentration is caicuiated as {nj-hexane eéquivaient.
SI engine exhaust emission standard Table 2
terms of inspection MV classified limit
& pessurecert
co Newly manufactured M. V. <6%
[n-use M. V. <6%
HCs Newiy manufactured M. V. < 2500ppo
Ig-uge M.V, < 3000pem
Pecark=:HC concantration is saleculatad as (n)-hexine eguivalent.
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[nspeciion insirument Tabie 3

Naze cf uses acd scope | prizeiple of Techeical | Mazofactarer
icsirument | of application detection psrameters} & model
MV for CO snd HC INFRAD (WVDIR) Modei:
emission | conceatrationg Messuring range: MEXA-324
gpalyzer | peasurement o2 4| CO: 0-2%; 0-3%5; Fushep

stroke or 2 HC: 509; 2000; 4800; 8900; | ssaljtiic

stroke-engines poM instrosent

and motoreyele tability: vlant

emissions. widely| zero drift <+3%

used ai the {fuil ecaie/3h)

stending inspee- | spen drift <2

tion statiocs (fz211 scale/3k)

for M. V. reproducibilits

performances <2% fall scale
Smokemeter | For smoke ipten-| Filter-tyre Model:

gity meseuremert | Messuripg raege: Kbi-10 ¥QD-201

cf diase! engine | guctica capacity: Wenzhou

oc free accele- 330 15ml izstropent

ration &nd full | samplipng time:G. 25-1.0s. | pilent

load conditions |airtightness: inlet air

iess inae [6ml/min.

Smokezcter | same as above Filter-type Model:
Mezsureing racge: REO-10 F3Y
precision: less than 3% Foshsn

of the full scale | anaivtic
suction capacity: ipstrument
330x 1501 plent
Bepreducibility:
2% of the full scale.
zero drift: <X 3% after
¢ prehesting of bmin.

M V.ozrger | For gasclire Portsble basic meesuring | Medel:DJ-11

snalyzer | engine exhoust racge: 0-5% 0-25% Tisnjin

gas oxjgen cont- | {ndicatiag precision: elactric
eat messurement * 6% of the full scale | condenser
Response time: 20sec. plant
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gecerai gasoiine

tapie ¢

Items ¢f detectioz qaality indez Testizg
. | t
& mesasurement Na. 90 } No.ssi No. 97 | methad
Antiknock rerformence:
Researck Octape Number (RON), > 90 93 97 G35487
Astiksock icdex {(RON:MON)/2}, > 185 8" 92 GB5437
Lead content, g/l. aot more than 6. 35 0. 45 0. 45 GB&536
Distilistion range:
102 vaporized at a tezp., iz C, > 10 G3ss2¢
60% vaporized st a temp., in C, > 120
90% vaporized at & femp., iz T, » 129
Finel boiliag point, in C, > 205
residue ,% Dot bhigher than 2
]
Vapezr pressare in Xpe. | |
from 1 Sept. till 29 Peb., > 38 1g2sorr |
From 1 Mar. till 31 Acg.. > 74 |
Actnal gum mg/100m], not more than 5 G38019
i 1 ‘
TorAna oa wn a minm ~ ¥ A '
Izductive pRase, ziz., e | 489 | 82288
Suifur content. %.mot Ligher than ; 0.15 G338%
- {
lCopper corrosion grade, 2 { i G503
l
. .. s e 1 -
water-sojuble acid or alkali | pone GB259%
Acidits, me. as KOH/100zg, > 3 GB37¢
Mechanizal impurities & water none
—
Dezter test p2ss i [EB21002

Nezark: The alkylated antiknock petlro! chou!ld be ciriking!y zarked with the lexd
indication coiour. these data coce frox the national standard GBi34-35.
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lesd-free gasoiine table §
[tezs of detection quality icdex Testicg
& pesasurement No. 90| No.93! No. 37! method
Antiknock performence:
Researck Octace Number (RON}, > | 8¢ 93 97 GB5487
‘Actikaock index {(RON:MON)/2}, > |85 89 92 GB5487
GBS503
Lead content, g/1, not more than 0.013 GB8020
Distillation razge:
10% vaporized at g temp., in C, > 70 GB6536
50% vaporized &t & tems., ic C, > 120
90% vavorized at a temp., in 'C, > 180
Fioal boiling peint. in C, e 200
residne, & not higher thsn 2
Vapour pressure ic Xpa
from 1 Sent. till 29 Feb., > 88 GB8%17
From 1 Mar. tiil 31 Aug., > T4
Actual gum mg/100mi, > 5 GBB019
[aduetive phase, miz., > 480 GB256
Sulfur content, % not higher than 0.15 GB380
Coprer corrosion grade, p 1 GBs09s
water-soluble acid or alkali acae GB259
Acidity. mg, as KOH/100mg, > 3 GB373
Mechanical impurities & water none
Doctor test pass IRE31002

Rezark: The standard gets a lisit for‘ Icad cortent and should not be added

consciously up to the j=jt anymy.
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ligat diesel fuel

Tabie 6

Iteps of detection & Quality | firrst Qualified testing
measarecent grade methad
Iodine number, [,g/100g ¥ 6 - - SY2114
Colorr, colourity, » 3.5 3.6 - G35540
Acclesating stablized - 2.0 - SY2159
deposit, mg/100ml, e
Aciual gup, mg/ldimg, > - - 7.0 GB& 0§
Sulfur cootent, % > 0.2 0.5 1.0 GB380
sulfur coatent in thio-al-! 0.01 0. 01 - GB1792
cohois, % mnet bhigher than
weter, %, not higher thae | trece trace trace G32€0
. , | ] i
Acidiiy. mc EOH/1002). > 5 5 : 10 G3268 {
| |
19% Distillation, !
Carbon residuce, &, > 0.3 0.3 0.4 0.3 | G3Z58
As2, %, et higzer thar 0. 01 1 9.01 0.02 G2598
Copvar corrosion grade, 1 1 1 GD5036
(56°C, 3h}, not bhigher than |
l 2l
water solvbie pore pore noce G5259 |
gcid or alkali
Mechanical impurities pone none | none G3511
; —-
Hexadecare pumber 45 | 45 5 G3386
Il
Distilisticn range:
50% vaporized at a temp., khH) 300 390
C, oot bigher thaan
§0% vuporized at a temp., 355 355 355 G36536
‘C, not higher than
96% vaporized at = temp., 365 385 3e5
‘C, cot Bigher thaz
Density (20C), kg/n® GB183¢
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Table § ceriirued

Itezs of detection & - for all grades of fuel testicg
peasurement : meitlod

Kipematic viscosity 3.0-8.0 2.0-8.0 i1.6-7.0 G3265

(20C),em?/5s

Cozdensatics paize, 10190  -10 -20 -29 1 -69 {GB510

‘C.oot hicker than

Corndensing point, C 13/4 1-5 -14 -35 | -44 | SY2413
Closecup flaskpeirt, C £5 45 GR2s!
Data resource : @52-87. N
2-stroke SI engine oil standard Tsble 7
Items of detection Quality index Testing
& meascremept i rethos
Appearance Browaish-red by ese
oily liquid
Kicemaiic viscosity (i60C), mm3/s §. 3-12.5 E GB255
|
L e . [
Opec-cu2p flashpoizt, C,cot lower taen 150 G32€7 }
Condensstion point. C, oot higher thaa -1 G3510
Ash , % pot higher than 0. 49 | GB5Ca
Carboz residue, %, cot bigher thac 0. 50 GB2ss
Mechanical impurities, % not Ligher thae 0. 01 G35i1
Maxium load on smooid operation report GB3142
coeditions (P3), N
Diameter of abrasion spot, report GDa142
D(30kg/30min. ), mm
Dezsity (20C), kg/e® ' renort G31684

Data resource- Internal standard for Chine National Petro-chesical Corprration.
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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 ngSSlng problems of
particulate and NOx pollution are identified. 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 paper 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
control technologies and implementation of emission control

gram: The section is headed by a Senior Environmental

tection Officer, and assisted by 3 Environmental Protection

f ;gers and a team of 15 technical and clerical supporting

sta

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

1) Policy and develogment 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 vehicie smoke control program.

Pro
Off
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The senior officer regorts to the Principal Environmental
Protection Officer, head of the Air Services Group, who reports
to the Assistant Director of the Air and Noise Division, ADEAN).

QD(QN)tis held responsible by the Director of Environmental
rotection.

Draft policies will be put forward to the Policl 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 Regulations/Ordinance

Type Date
Unleaded Apr 1991 Air Pollution Control (Amendment)
Petrol ordinance 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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Our regulations reflect that the approach we are taking is
techno ogy complying, not forcing. However in future we don’t
want to be too far behind from the most advance applicable
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 3,000

Taxi 5 3,000

Public/Private 16 4,000

Light Bus

Public/Private 17+ 24,000
Bus

Goods Carrying Vehicles:

Light Goods 5 5,500
Vehicle
Medium Goods 5 24,000
Vehicle
Heavy Goods 5 38,000
Vehicle

6. Status of Control of Vehicular BEmissions in Hong Kong

1) Petrol engined vehicles

Under the Air Pollution Control (Vehicle Design Standards)
(Emission‘ Requlations 1991, Cap. 311 of Law of Hong Kong,
all petrol engined vehicles registered on or after 1.1.9
must use unleaded petrol.

The regulation also lag down the design standards of.
passenger cars and 11g 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 Honguzong 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 O0.1%

respectively.

7. Some Background of Air Quality in Hony 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 specified, the Total Suspended
Particulates {TSP), Respirable Suspended Particulates RSP% and
N1trogen Dioxide (NO2) are of concern. In urban areas, the TSP
and RSP level are consistently exceeding their_ respective AQ0s
while the NO2 level is at the marginal level. It was estimated
that vehicular emission contributed approximately 75% of both
gart1cqlate and nitrogen oxides (NOx) emissions and, thus, are
he major source of pollution.

Further inforaation 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 gassenger 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, formln?.typica] street canyons.
Dispersion modeling on situations Tlike this is difficult, and,
although new town planning being exercised is improving the air
pollution impacts on people, such benefit is not shared by the
people living 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
gart1culate and NOx emission as compared with 1992 level due to
he expected increase in traffic volume. (See figures 5 & &)

Figures 7 & 8 shows the breakdown of the pollutant contribution
by class for 1992 and 200!. 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” control_of vehicular emission
is a must as a solution to improve air qualit¥ 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
pl@nqing'on transportation arrangements in the areas of demand,
utilization, routing etc. not onl{ to minimize the impact of
emission on the environment, but also to emit as little
pollutant as possible to assist the global environment.

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

See chart 9.

A1l the light duty petrol vehicles would be regulated using the
most stringent standards feasible.

A program to.upgrade the medium and heavy duty Diesel vehicle
regulations is being formulated in the draft proposal aiming at
US standards or equivalent of 0.6 a/bhp-hr particulate and 5
g/bhp-hr NOx standards by 1994 and 0.1 ?/bhp-hr particulate and 4
g/bhp-hr NOx standards by 1998. Feasibility of accelerated
grqgram 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 sugglg 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 Rropose all new vehicles be required 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 -f nuisance of Diesel black smoke and the
resulting higher particslite emission, this office will propose

that all Di2Zel vehicle- .wst maintain below HSU 40 at tailpipe,
as measured with accessors load, throughout its useful life. In
fact the HSU 40 may b. convenient point to define useful life!

Also the possibi, ty ~F retrofitting of particulate trap oxidizer
(PTO) on some exi-ti~3 heavy dut¥ Diesel vehicles such as urban
buses, where they usually last tor about 20 years, is being_
%onzigereg. 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 requirements by the air qua]1tg objectives.
Introduction of unleaded petrol (ULP) and three way converter
(TWC) technology was a corner stone for the development of
vehicle emission control, which the salution for Hong Kong lays
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 Program

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)
Requlations of Hon _Kong, vehicle emitting excessive smoke is
illegal. Tne regulation defined excessive smoke as 60 HSU as
tested by Hartridge Mark 3 smoke meter.

Hong Kong Environmental Protection Department is running a
spotter Rro ram where some 450 trained volunteers will report
smoky vehicles sgotted to the enforcement agency. 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 b{ adding designated private
tesglng 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 Vink.
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 meil. At the same time a
computer code will be added fo the vehicle reglster to prevent
vehicles under action from licence renewal or fransfer. 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. -

Froe acceleration test procedure is adopted for testing with
maximum limit set at 60 HSU. Vehicle belng tested would be put in
neutral transmission, with clutch engagg , 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
accoleration ﬁrocedure 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 S HSU and
the average 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 tﬁﬁt&ng, would result in the vehicle licences being
cancelled.

Training is provided to the testers of the testing centres by the
Environmental Protection Department. 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 parallei 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
resuits seems to show:

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

b) the program tends to be more effective for Tight buses and
taxis which most of our spotters are active,

c) 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 Tight buses exhibit more freguent 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
ogeration conditions. It is also believed from field experience
that tamgering of fuel infection 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 runmning ogeratxon
condition and may not able to rectify some defects. Therefore the
aqp]ication of artificial loading such as air-conditic .ing and

e ec;gic 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
Just below 60, while for results from EPD centre is smooth
throughout. It is obvious that testers will most likely report
resulfs 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 Forward

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 strateg1es in introduc1n? the world most stringent

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

Standards for light duty petrol vehicles will be kept upgrading
as long as it is” required. The development in transitional low
emission vehicles (TLEVS%. low emission vehicles (LEVs) and the
Zero emission vehicles (ZEVs) would then become the backbone of
our control tools.

The two aforementioned items of air-conditioning and electric
loading 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 deterioration 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 ]ight duty Diesel emission
control technology worldwide, our targeting classes of vehicles
such as taxis and light buses may have an unknown future. Until
there is a clear indicztion or break through of real Rossibility
of smokeless as well as odorless li?ht 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 quantity
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 regulation such that all
vehicles to be registered after 1.1.1992, both new or used,
must conform to the current emission 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.
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4.

-

_—— .

Fines and licence cancellation on v1olat10n of e-1551on
limits: :
Licence cancellatlon is being enforced in Honq Kong. However
if the fine is too Iow, then offenders would just pay the
fine 1nstead of malntalnlnq/repalrlng their vehicles.
Haxntenance,_spaze—parts nechanlc cost and equlpnent level:
We believe the use of non genuine parts is a problem
impacting on emiss'ion performance; Hence using certified
parts of critical effect on emission performance should be a
direction to go.-Génerally speaklng the cost of equlpments
for smoke and CO checking at englne idle condition is not
~subs»ant1a1. . _ -

6.

Inspection functlonal groups:

Mobiles: must clarify the objective of roadside checking
since it is Highly -manpower intensive and probably create
traffic slow down. Deterrent effect?

Local stations and repair shops: a comprehen51ve code of
practlce must be stralghtly observed.

Inspection nethoas

smoke -~ related to partlculate. Accessory and air
conditioning load suggested.

CO & HC - recommend to determine the conversion eff1c1ency
and Lamda of the catalyst.

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

T e vt v -
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:it National 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.

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




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

Director of
Env. Protection
Department

Asst Director

{Air & Noise Dw.)
PEP.C.

Head ot
Arr Services Group

S.EP.O.
Head of
VECS.

EP.O. EP.O. 20 =]
Subject Otficer Sutyect Officer Subject Officar

Strategy New Tecnnology i Enforcement g

L Policy Formaion L. Emussion Control L. Smoky Venictes
Research Control Program

L. Legsiation L_ Research Programs L Certthication
Development

V.E.C.S. - Vehicle Emission Control Section
PEPO/SEPO - Principal/Senior Environmental Protection Officer . lﬂ CHART 1
EPO - Environmental Protection Officer
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Air Quality Objectives
(AQOs) of Hong Kong

Pollutant

Sulphur Dioxide

Total Suspended
Partliculates

Respirable Suspended
Particulates

Nitrogen Dioxide

Carbon Momnoxide

. Ozone
Lead

Al units in micro gram per cubic metre

800

300
30000
240

80
BO
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- Total Vehicle Populatidn as at Sept 92

Car
228809

i$

SN [8% Others
ﬁhﬁﬂﬂ« 33877

Taxi+Light Bus

LN
- 23688 pys MH + HH Truck
8129 30152
L + LH Truck
89334
Data from Vehicle register HFlgure 3

L - Light LH - Light Heavy
MH - Medium Heavy HH - Heavy Heavy




Petrol & Diesel Vehicle Population
as at Sept 92

Light truck Bus
20348 8128

Ciinnann 23688

224187

8s

..... Motor cycle
¥ 18221

.........

K Light heavy truck
Light Trd@R87
a7es Heavy truck
85088

Petrol | Diesel

Figure 4

N

AT Taxi + Light Bus



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

Normalized Total PM Emission

1.8

6$

For light duty cars and trucks < 2500kg GVW HFigur e5

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)

1.8 \ . ‘ ' ) . ' \ . . . ' -

0.6

RS T S T G S i

Year

For light duty cars and trucks < 2500kg GVW 'qFlgure ]

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




Particulate Contribution Breakdown by Vehicle Class

for 1992 and 2

! bus

Current Control Measures




- Nitrogen Oxides Contribution Breakdown by Vehicle Class
for 1992 and 2001

Light truck  Taxi+Light bus Taxi+Light bus
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Proposed Motor Vehicle Emission Control Strategy lor New Vehicles

Vehicle Approx. Popu. Short Intermedinte Long
Class as of Sep 92 92-94 94-97 98 and after
*Diesd
Car 4600 ULP & iWC 1&M LEVs
Taxi 17000 Smok= Ctrl. Prog. 91/441/EEC ULP & TWC?
+ stringent 1&M (Alt. fuels)
o Light Van 20000 Smoke Cirl. 91/441/EEC + 1&M ULP & TWC?
” Light heavy track 55000 Smoaoke Ctrl. US 90 or equv. US 98 or Equv.
Mediua heavy truck 27000 -ditto- -ditto- -ditto-
Heavy keavy truck 1000 -ditto- -ditto- -ditto-
Light bus 4000 Smoke Ctrl. 91/542/EEC ULP & TWC ?
+ stringent 1&M (AlL. fuels)
Bus 5000 Smoke Cul. + Retrofit US 90 or equv. US 98 or Equv.
Others | minimal

All new standards will be complemented with emission warranty
Alternative fuels: reformulated gasoline, LPG, NG etc.
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Proposed Motor Vehicle Emission Control Strategy for New Vehicles

Vehisle Approx. Popu. Short Intermediate Long
Class as ol Sep 92 92-94 94-97 98 and after
»Petrol

Car 230000 ULP TLEVs LIEVs
Light Van 4000 uLp TLEVs LIZVs
Light heavy truck 10000 ULP TLEVs . LIEVs
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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Organisation of Control Setup

of Smoky Vehicle Control Program

Authority

Training provided
by VECS
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Tianspoti
Road Tialhic Ovd
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Priect Degatiinem
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Tisined volunieersd
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—
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Ncoett sma o veh
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End of report [ ! ]
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Vehiciet pasted Lesis
Acive code aimsed

Vehicies lalied 10
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Smoky Vehicles Spot and Inspect Program
Jperated by the Hong Kong Environmental Protection Department

-

» Objectve: To encourage vehicle owners 1o maintain their vehicles reguiary
» Target Vehicles smitting saxcessive smoke while operating on the road

»  Control mode: Trained spotters to spot smoky vehicles for excessive smoke, subsequent inépecﬁon(s)
at designated centres until vehicles passes in-use smission standard (HSU 80 tested by free
acceleration method) ‘

»  Status: ) . |
Program started: 1988 {
Number of spotters: 450
Number of inspection centres: EPD (1)

Designated private {20)
Estimated number of inspection for 1992: 43,000 vehicle-inspecions
Test fee: HKS140 per every and subsequent inspections
Current passing rate: 80%

»  Functional groups:
Entorcement ragulations: In-use emission standard (60 HSU smoke} (Road rraffic Reguijatons)
Enforcement agency: Eavironmental Protection Department
Control mode: Requiring the vehicle owners to serve \nspesction notice issued by the authority
Initiation mode: Reports from trained voiunteered spotters
Call up mode: Inspection notices to vehicle owners by ragistered mail
Inspaction mode: decentralized
Inspectors: Testers trained by the enforcement agency
Control of inspectors: Code of practice issuad by the agency
Penaity of non-conformity of standard: Cancellation of vehicle license 18 days after notice issued

»  Organisation of convol sewp: see chart

»  Test procedures: No Inad free acceleration
Authorized equipment. Hartridge Mark 3 partial flow meter
Limit 60 Hartridge smoke unit (HSU)

> Enforcoment statistics: ses charts
»  Effectiveness: 33% of inspections results in no reappearance of smoke probiem within 12 months

» Experience of enforcement:
cenvalized Vs rdecentralized: reservaton in marginal readings (see charts)

testing method: insufficient to rectfy probiems
irspection items: unable 10 prevent tampering of welling squipments




Statistics of the Smoky Vehicles Control Program

1991 1992
19088 1089 1990 Jan-Sept Jan-Jun

# of reports 16418 25145 29032 23623 28665
received
# of exam. 8256 16938 17648 11885 18184
performed
Passing 86% 72% 71% 78% 83%
rate
# of licence 467 1092 1390 561 797
cancellations
reccmmended
# of vehicles 208 456 602 110 159

scrapped

Table 12|



Comparison of Passing Rate
between EPD and Private Centres

Occurance Occurance (thousands)

1ISU range

il epp B Private ‘ﬂf‘—ﬁ"—"li‘—:’— |
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Comparison of Passing Rale
between E.PD and Private Centres

C. Freq
1.2 . - . _ ; , \ , 1.2

1 1

0.8 0.8

0.6 0.6

0.4 0.4

HSU range

> EPD * Privale Figure 14,
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Proposed Motor Vehicle Emission Control Strategy for New Vehicles

Vshicle Approx. Popu. Short intermediate Long

Class as of Sep 92 92-94 94-97 98 and after

»Peatrol

Car 230000 ULP & TWC &M LEVs

Light Van 4000 ULP & TWC 1aM LEVs

Light heavy truck 10000 ULP & TWC &M LEVs

Medium heavy truck minimal - - .

Heavy heavy truck minimat - . -

Light bus minimal - - -

Bus minimal . . .

M/C+ Others 18000 - - .

*Diess!

Car 4600 ULP & TWC &M LEVs

Taxt 17000 Smoke CUul. Prog. 91/441/EEC ULP & TWC 7
+ stringent &M (AL, fuels)

Light Van 20000 Smoke Ctil. 91/441/EEC + 1&M ULP & TWC 7

Light heavy truck 55000 Smoks Ctil. US 80 or equv. US 98 or Equv,

Modlun.l heavy. truck 27000 -ditto- -ditto- -ditto-

Heavy heavy truck 1000 ~ditto- -ditto- «ditto-

Light bus 4000 Smoke Cul. 91/542/EEC ULP & TWC ?
+ stringent 1&M {Alt, fuels)

Bus 5000 Smoke Cul. + Relofit US 90 or squv, US 88 or Equv.

Others minimal - - .

All new standards will be complemented with emission warranty
Allernative luels: reformulated gasoline, LPG, NG etc.

HChart 9
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- Proposed 1&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



Proposed Motor Vehicle Emission Control St,rategy
for Current Vchicles

® Smoke Control Program

® Enhanced Smoke Test Procedures
-add air-conditioning load
-check governor setting

££

¢ Bus Retrofit
-trap
-catalyst
-TEpoOwer .
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Proposed Motor Vehicle Emission Control Strategy
for New Vehicles

e Emission Standards
-emission level
-emission warranty
-lamper prool

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



Proposed I&M Concept

¢ Diesel Vehicles (i.e. Commercial Vehicles)
-Smoke Control Program. Spotting at IISU 60
-Test by Free Acceleration method, with accessory load
-Pass at HSU 40 |

e Petrol Vehicles (Passenger Cars)
-Annual emission test alter 4 years
“Test with accessory load
-Mainly test for converter efficiency

e Petrol Vehicles (Cominercial Cars)

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

The vehicle population -in India, 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 3%,
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 gquality 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). 1Indian
Standard, 'Smoke Emission Levels for Diesel Engines (IS:811¢-
1976)' and 1Indian Standard, ‘'Emission Limits for Cartcen
Monoxide for Vehicle Powered by Spark lgnition Engines (IS:
9057 - 1§79)' 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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(1]

vehicle inspection for enission control particularly in
Bombay in view of fast growing problem of pollution in this
biggest city of India. Later, other Indian states also,

adopted the same standards during the period 1986-§8.

2.0 EMISSION LIMITS FOR IN-USE VEHICLES

The emission Jlimits for 1in-use vehicle inspection
specified from time to time in india are given in Table-1l.
IS : B8118-1976 specified separate smoke limits for urban ard
non-urban areas. The smoke limits were specified both under
'Free Acceleration' and ‘'full Load on Road or Chasis
Dynamoneter’'.

Carbon monoxide emissions from petrol vehicles werz
specified under 'engine idle"'. Two different limits wers=
first specified in 1979, viz. (i) For vehicles less than 5
years old and (ii) For vehicles having completed 5 years cr
80,000 kns.

Later, both the standards were amended by CPCB an:
notified by Ministry of Environment and Minstry of Surfac=
Transport, Govt of 1India (Motor Vehicle Rule 115). The
revised limits are also given in Table-2. For the diesel
snoke enissions, in the amended standards no distinction 1is
made for vehicles wused in urban or non-urban areas.
Secondly, for the smoke limits in addition to Hartridge snok.:
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
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engine capacity ¢ 50 cm®, (ii) 2.and 3 wheelers with engines
other than in category (i) and (11i) the passenger ceérs,
jeeps and light commercial vehicles.

TABLE-1

IN-USE INSPECTION LIMITS OF VEHICLE EMISSIONS IN INDIA

Year Vehicle Emission Limits
----------- Description

PETROL VEHICLES Idle CO
1979 1984
< 5 Yr Age 3.0%
> 5 Yr Age or 4.5%
80,000 Km
1986 1937-88 (1) 2 & 3 Wheelers -do- 5.0
< 50 cC
(11) 2 & 3 wheelers -do- 4.5%
> 50 CcC
(1ii) Cars, LCV's ~-do- 4.0%

DIESEL VEHICLES

1976 1¢33 Urban Vehicle Free Accn 65 HSU
-88
Non Urban Vehicles Free Accn 70 HSU
1986 - All Free Accn 65 BHSU c¢r
2.3 m-1

Full Load 75 HSU

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.
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3.0 EMISSION MEASURING EQUIPMENT
Emission equipments specified'and 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 I1P*
Impingement

on a specified
wvhite paper

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

vehicles

* This smokemeter altnough not specified in the ctandards 1is
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.




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

The organisation stru;ture for implementation of inuse |
vehicle exhaust emission standards in Delhi is given in
Annexure I. 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 Department of Delhi Administration is
responsible for reois;ration of wvehicles and issuing
certificate of “pollution under control’at the time of
registration. The inspection team checks the emission fron
in-use wvehicles on road periodically and sometimes at
random. These team alsc give the “pollution under control’
certificate after checking . This team also charges fine
if the wvehicle u aer test is not passing the test. The
matter mny 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 ard
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 snd also maintains traffic discipline. The
integrated approach to control vehicular pollution in Delhi

1is given in Annexure II.
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S.0 EMISSION LEVELS FROM INDIAN VEHICLES

In addition to inspection tests being carried out by the
concerned Stéte Government Authlorities, 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, Gerrnment of 1India, the Central

Pollution Control Board and other ‘organisations.

5.1 STODIES BY IIP
Two surveys were carried out by the Indian Institute of
Petroleum in 1984 and 16531-92 in Delhi. The number »f

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

Table-3

Number of In-Use Vehicles Surveyed for Emissions

Sl1. Vehicle Pollutant Vehicle Nos
No. Type

1984 1991
1. Diesel Smoke

(Free Accn)

(1) Buses 364 367
(ii) Trucks 70 591
(iii) LCV's v 74 108

2. Petrol Vehicles Idle CO & HC

(1) Passenger Cars 253 1092
(ii) Two Wheelers 194 496
(iii1) 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 in different
ranges 1.e. between 0-1%, 1-2%, 2-3% and so on. 1In Fig.6,
commulative frequency distribution for different levels of CO
emissions are compared.

During 1984 only 20% ;ars 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 than doubled.after
1985).

Idle CO emissions of two wheelers observed during 1682
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, ir
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 iﬁprovements

over enission levels of 1984 were observed.

5.1.2 IDLE RC EMISSIONS
Although ro limits on idle HC emissions 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
measvred in the 1984 survey. It. may Le noted that most
Indian two and three wheelers are powered by the crankcase
scavenged, air-cooled, two-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 8% of the total production of
two-wheelers during 1989-920. Of the total population of twc
wheeler (approx. 13 rmillion) in the country, 4-stroke erngine
pqwered motor cycles are estimated to amount of about 0.52'

onlf:.

5.2 DIESEL SMOKE EMISSIONS

- Free acceleration_smoke emissions measured irom diesel
vehicles during 1984 and 1991-92 s;rveys are comwared irn
Fig.12. Practically all diesel vehizles in India are powere:l
by naturally aspirated diesel engines and hence fre:z
acceleration smoke test may be considered adequate for
inspection of emissions due to ease of its implementation. =
slight reduction in smoke emissions is observed during 1991i-
92 compared to 1984. During 1991-32 about 47% of diesel

vehicles surveyed gave smoke below 65 HSU compared to oaly

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 1992 Seoul
Meeting. In this presentation | address the current standards and control
strategies for new and in-use motor vehicle and over all environmental
issues. | also outline some of the approaches to envircnmental 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 pollution 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, most 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 polliution
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 Sociai 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 was revised. However the revised law
could not successfully cope with the increasing environmental problems
cccurring as a result of the rapid ecoromic 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 sirengthen 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 pollutants
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

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.

T

Pollutant
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ii) 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 to
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
exazmple, 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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ii) Diesel Vehicle Emission Standard 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 pollution
prevention in Korea, because Korea has more diesel vehicles in percentage
than any other developed couniries. The diesel 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 Seoul is due to the diese!
particulates, because each diesel vehicle emits more than 30 to 50
times particulates than gasoline cars. Also the driving distance of
diesel vehicle is about 49% of total distance, and 35% and 16% for
gasoline and LPG, respectively. This shows that the poliution 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 RC Stoke
Type of Vehicle €0 | NOx
Year Procedure Exhaust |Evaporative| (%)
(g/test)
Small Car ) ]1987. 7. 1.|CVS-T5(g/km) 8.0 1.5 2.1 4.0 -
2000. 1. 1.]CVS-75(g/km) 2.11 | 0.62} ©.25 2.0 -
Passenger Car 11980. i. 1.]|10-Hode(g/km) |26.0 | 3.0 3.8 - -~
1984. 7. 1.]|10-Hode(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 | 0.25] o0.16 2.0 -
Light-Duty Truck|1987. 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-Duty 1980. 1. 1.} 6-Hode(ppm) 1.62 | 2200f 522 - -
Vehicle 1987. 7. 1.} Irensient 15.5 |10.7 1.3 4.0 -
(g/b.hp-hr)
1991. 2. 1 G-13 Hode 33.5 |11.4 1.3 - -
(g/KWH)
2000. 1. I.| G-13 Mode 33.5 | 5.5 1.3 ~ -
(g/KWH)
Motor Cycle 1991. 8. 1.1 1dling(1) 5.5 - [1.1/0.45 ¢° - -
1993. 1. 1.} 1dling(%) 4.5 - [1.1/0.45 &) - -
1996. 3. 1.| 1dling(7) 3.6 - 10.45/0.40 4 - -

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
Iype of Vehicle Co NOx EC  |Particulate

Year Procedure (2)

Passenger Car {1980. I. 1.} Full Load - - - - S0Z
1984. 7. 1.| 6lode(ppm) 980 |1000/590 1| 670 - 5C7
1988. 1. 1.} 6lode(ppm) 980 850/450 1| 670 - S0Z

1993. 1. 1.} CVS-75(g/ka) _ 2.11| 1.5 0.25 0.25 -

199%. 1. 1.| CVS-75(g/kx) 2.11 0.62 0.25 0.12 -

2000. 1. 1. CVS-75(g/km] 2.11] 0.62 0.25 0.05 -
Light Duty 1980. 1. 1.] Full Load - - - - S07Z
Truck 1984. 7. 1.] &tode(ppn) 980 }1000/590 €70 - S0%
1988. 1. 1.| 6lode(ppm) 980 850/450 670 - 507
1993. 1. 1.| 6Yode(ppm) 930 750/350 670 - 407

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

2000. 1. 1.|CVS-75(g/km) 20 | 2.11| 0.62 0.25 0.05 -

CvS-75(g/km) 3 | 6.21 1.3 0.5 0.16 -
Heavy Duty 1980. 1. 1.| Full Load - - - - S0Z
Vehicle 1984. 7. 1.| 6Hode(ppa) 980 1000/530 670 - SO%
1988. 1. 1.| 6lode(ppm) 980 850/450 670 - 507
1993. 1. 1.} 6tode(ppm) 980 750/350 670 - 407
1996. 1. 1.|D-13llode(g/KVl) | 4.9 11.0 1.2 0.9 407
2000. 1. 1.|D-13Modefg/KVll) | 4.9 6.0 1.2 0.25 4) | 257

(0.10)

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

persons or less

3) Light duty truck ex'cept. 2)

4) {

) City Bus

104




i) _Fuel Quality Standard

The fuel quality standard followed the ambient air quality stancard,

especially the sulfur content in fuel

Table 4.

of catalytic medium.

As shown in the table, the regulatior: 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 Fuel Additives

The detailed standard shows in
Moreover the lead will not be contained in gasoline from
1993, and phosphorous has also been introduced in the fuel for a function

Hodel Year Feb. 2, ‘91 Jan. 1, ‘93 Jan. 1, ‘96
Fuel Type of Automobile Dec. 31, ‘92 Dec. 31. ‘95
Aromatics Com- - Hax. 55 Max. 55
pound(Vol. %)
Benzene(Vol. %) - Max. 6 Max. 5
Gasoline Lead(g/liter) Max. 0.013 Max. 0.013 Max. 0.013
Phosphorous Max. 0.0013 Max. 0.0013 Max. 0.0013
(g/liter)
Oxygen - Min. 0.5 Min. 0.5
(Weight %)
107 Residual Max. 0.20 Max. 0.20 Max. 0.15
Carbon (%)
Diesel
Sulphur Max. 0.4 Max. 0.2 Max. 0.1
(Weight %) :
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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. Aliso the
tendency of using bike becomes to 4-stroke engine in Korea which
means prefers large bikes.

INSPECTION AND MAINTAINS PROCEDURE

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

Pollutants
Type of Vehicle o Co lc Smoke Remark

Gasoline and| 1979 - 1984. 6 4.5/ - -
LPG Cars -
1984. 7 - 1987. 7 | 4.5/ 1200ppm -
Afg§§ July 4.5 1200ppm - 0ld model car
1.2/ 220ppm - New model gasoline car
1.27 400ppm - New model LPG car
Diesel 1979 - 1990 - - 507
Cars As of Jan.1991 - - 407

* Test Method : CO / HC : Idling (NDIR)
Smoke : Free Acceleration (opacity)




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
Inspectinn 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 1 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
Pollutant Standards
Year Fuel Year lfaintenance| Suspensinn Fine
Order of Operation
Saoke |All Model|Diesel [All 407 417 60-707: iday 417
Fuel Vehicles 70-807.: 2days
Min.807:5days
€0 87 Model ]Gasocline|All
giar or land LPG |[Vehicles | 4.5/ 4.6/ S.1%
d
Ezcess 7 of
88 Model |Gasoline|Passenger| 1.27 1.3% 4.5/
gear or |and LPG |Cars standards
lew
Others 4.5/ 4.6/ - 400-5007 =1 9.1%
2days
HC 87 Hodel {Gasoline|All
Year or {and LPG |Vehicles | 1200ppm { 120ippa - min. 500%:| 4<.0ppm
0ld . 3days
88 Model |Gasoline|Passenger| 220ppm 221ppm 831ppm
Year or Cars
New
LPG Passenger| 400ppm 401ppm 15C1ppm
Cars
Gasoline
and LPG | Others | 1200ppm | 1201prm 4%01ppm
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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
pollution and health risk were educated to the drivers and mechanics in
regular base . Also government gives many public seminar and educatior.
in order to reduce the smoke emission. However the government uses
diese! vehicles as a basic public transportation system and not enough
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 poliuted, 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

Figure 1 © Roadside

Order
— ! to fix |-{Replace/fix | Inspection ﬂlka;nrttoﬁov't}

Eceed the I °
Standard Report the  [-| Order again || Report to Gov't
Incompletion

Gov't Inspection|

| Accusation

Report not performed the order
|

Accusation and Penalty

$ Do not Perforped the Order

Order ot to use| —| Perfors the order | - | Ok touse

Figure 2+ Video Inspection

Exceed the  |-3| Report to the local |-+{Search the (-3 Order to |-¥ame as
Stardand governpent omership fix above
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FUTURE AUUTOMOBILE EMISSION AND CONCLUSICN

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

As shown already in above, Korea has well developed 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 FOR EXPERT GROUP

MEETING ON IN-USE

MOTOR VEHICLUES 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 populaticn 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.

Page 1

113




I TRANSPORTATION IN SINGAPORE

2.1 By virtue of its small size, Singapore is a highly
urbanised city-state. Hence, road fransport 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.

II MOTOR VEHICLES EXHAUST EMISSION CONTROL IN
SINGAPORE

3.1 singapor;ans 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 befofe they can be

used on the roads.

Page 2
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3.2 The ROV assigts 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 ZType 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 Requlations 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 vehicles

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.
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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 motorcy:cles
and scooters must be able to use unleaded
petrol before they can be registered for use

in Singapore.

ii) With effect from 1st 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 Periodic 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 and that they do not pollute the
environment. The stationary exhaust emissions are checked
during these inspections. The schedule of inspection is given

in Annex 3.
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3.5 Enforcement Inspection

3.5.1

Enforcement inspection is cc ducted 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 periudic inspection.

3.5.2

"The enforcement standard and penalties imposed on

smoky diesel vehicles are as follows:-

a)

b)

c)

Smokxe Level

51 - 70 HSU

71 - 85 HSU

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 be
charge in court. Vehicle
prohibited from the road until

faults are rectified.
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IV Conclusion

4.1 Vehicular exiaust emission have a significant impact
on the ambient air gquality 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 1legislative measures such as
-setting of emission standards and carrving out enforcement
' action, educating the owners on the proper usage and
maintenance of their vehicles is also important. It is hoped
that with our in-use vehicle inspection prﬁgram, 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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Annusdl Report 1991

TABLE 2 MOTOR VEHICLE ANNUAL GROWTH RATE 1982 — 1991

TYPE OF VEH!CLES

ALL MOTCRVEHICLES (TOTALY

1.6e%
1.1%

12.1%

7.3%
-4.8%
4%
.0%

0.1%

TABLE 3 MOTOR VEHICLES BY TYPE OF FUEL USED 1582 - 1991

YEAR

1982

1983

1984

1968

1988 .
1087

1988 "

1960

1990

1991

CARS

Petrol

182,230
204,%8
219,362
20209
21940
223,454
238,900
250,838
272,474
283,204

Diese!l

ah = N &N NN L O

Note : Exchude metorcycies, taxis and exempted vehiclos.

TI'TIADMM IADAIASa MM {8_LMlee 05

1.8%
-8.4%
5.3%
~14%
-1.6%
0.0%

BUSES

Petrol

492
ert
o819

1,189
1282
1,380
1,398

0.7%
-3.2%
1%
-1.2%
-0.T%
8.9%

Dicsel

6,048
1109
1288
1509
147
7523
7.620
T.743
7048
7944

8.0%
0.0%
24%
-0.7%
4%
2%

1909

8.4%
2%
3.4%
14.9%

Petrol

67,200
70,117
68,852
08222
e5,447
68,346
67,849
or872
67,962

19

4.T%
-0.1%
0.5%
30%
am
6.8%

GOODSG & OTHERVEHICLES

Dicael

3,04
37.984
41200
41,188
%840
39,001
42,238
46,224
91

tm“




Ivpe of Vehicle

All motorcycles
and scooters

A1l cars and
station-wagons

All tuition cars
All private hire cars

All public service
vehicles

Taxis

SBS buses
TIB buses
CSS buses
Other buses

A1l light goods
vehicles (MLW 3000 kg
and below)

A1l heavy goods
vohiclegv(HLH 3001 kg

& above)
Al]l other heavy
vehicles

dsk17/inspctrs

Below 3
years

Nil

Nil
Annually

Annually

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

Annually

Annually

Annually

SCHEDULE OF COMPULSORY MOTOR VEHICLE INSPECTION

Ereguency
3 to 10
years

Annually

8iennially
Annwally

Annually

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

Annually

Annually

Annually

10 yrs &

Annually

Annually
Annually

6-monthly
6-monthly
6-monthly
é-monthly

6-monthly

é-monthly

6-monthly




PROCEDURE FOR OIESEL VEHICLE EXHAUST SMOKE TEST

(A) BEFORE CONNENCEHENT OF TEST

(1)

(2)

(3)

(B) TESTING

(4)

(5)
(6)

M

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 exhaust system.

The manometer must be zero—checked before switching
on.

Insert the probe into the exhaust pipe.
Zero check the smokemeter.

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.

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 above 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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PETROL VEHICLE EMISSION TEST PROCEDURE (Crypton Model 270)

1

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

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.

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

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.

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

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

Check the readings.

dsk25/petrolem
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Expert Group Meeting on in - use vehicle inspection for
Emission Control in the Asia - Pacific Region. South Korea

20 - 22 October 1992

Presentation by
D.D.J.Wijesundara
Commissiorf 0f Motor Traffic
Sri Lanka.




(1)

, The Government 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 quiding legislation for the kegistracion,
construction, prohibition, cancellation.etc. of motor vehicles and
framing of regqulations 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 in 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 Environmen:al
Improvement Programme. A country workshop on Air Quality Management
was conducted for one day in August 1991 in association with the
Central Environmental Authority. 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

Parliamentary Affairs and approved by the World Bank, United Nations
Development Programme, United States Agency for International A
Development (NAREPP - IRG) the Japanese Internatinnal Cooporation
Agency coordinated by the staff of the Ministry of bPolicy Planning

& Implementatiorn from 6th to 10th July 1992,

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

Sri Lanka did not have regulations to control vehicle emissins
But a recent Gazecte Notification has given new regulations with
qzi ducsed
regard to the change of petrol engin 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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(2)
from petrol to diesel. This is to discourage people from converting
pectrol cars to diesel, as most of the engines are discarded and over

3 years old.

-ﬂae Ministry of Transport G'aighways spearheaded a campaign
to eliminate excessive vehicle emission and remove pollution caused
by defective vehicles on roads dur:ing the first fortnight of June
1992, This vehicle emission control campaign (YECC) was carried
ouz 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 i

general public through the media and other agencies.

Environmental dangers caused by motor vehicle emission Lave
adverse effects on public health. Carbon monoxide, lead, garticulaté
nitrogen oxide, toxic hydro carbon are some of the elements which
cause a variety of adverse effects. The Department of Motor i‘raff,ic
and cthe Central Environmental Authority took up the initiative to
obtain unleaded petrol through the Ceylon Petroleum Corporation.
Catalytic converters are avallable 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 gaseline engines. Diesel exhaust
accounts for a major portinn of the pollution of ambient air. More

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

The organisational structure of the motor vehicle emission
control in Sri Lanka is comprised of the following institutions:-
1. Miniscry of Transport & Highways

2, Miaistry of Environment & Parliamentary Affairs
3. Department of Motor Traffic
4. Department of Police

The Department of Motor Traffic is empowered under the Motor

Traffic Act to prohibit unroadworthy motor vebicles.

A Cabinet Tender Board headed by the Secretary, Ministry of
Environment and Parliamentary Aftairs has been appointed to conside’
the purchase of 65 smoke meters for:the purpose of inspecting diesel
vehicles regarding emmission. The other. members of the Tender
Board are representatives of the Ministry of Policy Planning &

Implemencation and the Department of Motor Traffic.
corl'cd.....‘...o’
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(3)
The measuring standard proposed is the I.S.C.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&toaduorthy 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 mutor -
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 motor 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:-

l. Various steps could be takén 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 are taken for mandatory inspection for
issue of fitness certificates, which are issued

by approved garages.

2. An awareness programme of vehicle emission control
will be launched in cooperation with the Ministry
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 Sii Lanka to protect nature
and conserve her riches. For the implementation
of this task Sri Lanka has Statutes directly or
indirectly important for Natural Resources

Management and Environment Protection.

4. The fuel used in Sri Lanka is a contributory factor
for air pollution. The Ceylon Petroleum Corporation.
which imports crude oil purifies it in its refineries
Lanka Petrol is classified incé 3 categories as :

2 star & 3 star, Lanka Auto Diesel and Lanka Super
Diesel. Approxima;ely 150,000 matric tons of
2-5:3? Petrol, 2,000 metric tons of 3-Star Pecrol,

550,000 metric tons of Lanka Super Diesel are
Contd,....04.
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4)
produced by the Ceylon Petroleum Corporation., which
are of good standard.
(Annexure )

* . 5.5ri Lanka has no iaw to estadblish 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
foundations regarding performcnces. The preliminary
steps would be the adoption of necessary and feasible
standards. The Department of Motor Traffic has
tecouuende& the I.S.0. Standards to be adopted for
‘vehicle emission. Imports of vehicles should also
be limited. The present requlation that motor cars
over 3 years old should not be imported is necessary
to beig;nsidered. The Government is going ahead with
the decision to stop import 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 continue to develop
in other countries. The experience of other countries
could be usetullil adopted in Sri Lanka. Many countries
have shown that by reducing tie lead content 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,
such as, lead-free gasoline and lo-sulphur diesel
in most of the indusctrialised world. Unleaded gasoline

has been the norm in these countries for more than

. : . a decade. The substitute clearyer burning alternative
fuel as liquified petroleum gas could reduce belching.
. However, Sri Lanka is not producing this alternative

fuel,

Contd......05,
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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 stopp?d. Suitable action has also to be

taken against violators of the Emission Control

Campaign.
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LANKA- - PETROL

(2t

SPECTPICATTON
" Appearsnce ' Clear and free from-
S water and hlo |
impurities:
S.ﬁ..GOIGOOP ‘ To-be reported
* fotal Sulphur, % wt. Max. .0.10
" Distillation: - S )
I8P, © : To .be reported
108, % . 45 =70
508, % 80 - 125
9% %, C Kax. 180
rep , % Nax. 205
R"p “ v Max. 2
R.V.P. © 100%F Ibs, - Max. §
Octane Number °F-1 Mia. 90 =22
Existeat guam mg/100 ml. ' u;x.z'
T2L, m1/IG. _ Hax 3.0
Cu-strip Kax, IB
Dr, Test Neg. or less t.an
15 ppm. RSH :
Iad, period ° 212°F Mia, 500 minutes

Code : -011, C24

HETHOD

IP .160
IP.243
.ASTID 86/IP 123

IP 69

ASTHD .- 908
ASTMD 381/IP 131
IP 96

ASTHD 130/IP 154
IP 30

ASTMD 525/IP 40

If e mogas blending componontfts transferied to
Kolonngwa it should meet all specifications besides

octane number.

" Marketing Colour = Webes
;’gqyii’a;.: ‘19/Q§/}§82

-

vbgge/e fous’
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LAHK> AUTO- DIESEL OIL

Cec .: 01
_sEeciﬁ.canou ' : .}ie thod
Appearance. " Clear and free “rom
water and visidle -
impurities.
Colour cax. 3.5 LETM D 1500/IP 196
g.c. €0/60°F Max. 0.870 IF 160
' Plesh Poiat P cc,°F Min. 140 ASTID 93/IP 34
Riz. Viscosity cs at 100°F 1.6 - 6.0 ASTID 445/IP 71
Cloud Point,°P Max. 55 ASTHD 2500/IP 219
Carbon residue, conradsoa
carboa on 10% potioxs
% wt. Hax. 0.2 ASTID 189/IP 13
Ash, % wt liax. 0.02 IP/4
. Sulphur, % wt, lax. 1.1 ASTUD 129/IP 61
. Distillation : : ASTHD 86/IF 123
e, ¢ ' To be reported
108, ¢ To be reported’
50%, o To ‘be reported
-90%, °c _ To be reported
FBP, °c dax. 400
Rec. at 315% % V. Min. 50
Rec. at 350% % V. o, 80 -
Diessl Index . Min. 45 IP. 21
Cu - Strip ' Hax. IB. " ASTMD 130,IP 154
fotal Acid No.KOH mg/g . Max. 0.2) '
Stroag Acid ilo. XOH iiC/g nil ) IP 1
Calorific Value Min. 10,556 IP 12
Gross, Kcal/kg.
Marketing Colour: ~ Aaber

" ll;gvisod: 19/08/1982

"
v

Qijygi./cnn
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U’ DIECSEL OZIL

Code : 016
Appearance Clear and free from
water and visible
impurities .
Colour | Max. 35 ASTHD 1500
S.g. 60/60°F Mex. 0.870 IP 160
Flash Point BM cc°F " Min. 140 ASTED 93/IP 34
Vi;f:gg ’.Rgf:f°d -1 C 0-43 ASTMD 445/IP T1
.Cloud 261:::»."’? . Max. 55 ASTMD 2500/IP 219
Carbon residue, Couadst.m. . -
Carbon.on 10% bottom,% wt. Max. 0.2° ASTLD 189/IP 13
Sulphur, % wt. Max. 0.5 ASTID 129/IP 61
Diesel Index Min. 45 IP 21
Cu = 3trip Max. IB ASTHD 130/IP 154
Calprific Value Gross,Koal/kg. Min 10,556 - IP 12
DISTILLATION: _
I3P, %% . To be reported
10%, % © To be reported
50%, °c | To be reported
'90$;.°c : To be reported
"FBP, % 5 : _Max. 400
* ‘Rec 0 315° C%V © Min; 50
Rec @ 350° C®V Min, 80
Ash, % wt.’ Hax. 0402 pa
Acid No. Total KOH mg/g. Max. 0.2 1P 1,
Strong Acid No. KOH mg/g. N1 .
Marketing COIOu;' ' ;mbor >

‘Revimed 1 19.08.1982
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REGISTRATIONS OF NEW MOTOR VEHICLES

1977 - 1992 , JANUARY , JUNE ’
PETROL .
YEAR  bo--ecceeclocaanana- 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 | 119317 12374 2463 181 "42394
1980 34725 3 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 22792 7287 15184 647 1 45903 :
1986 26593 7533 12169 678 - 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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Armex 10

IN-USE MOTOR VEHICLE INSPECTION
POR EMISSIONS CONTROL IN THAILAND
by
Preecha Orprasirth
Deputy Director General

Land Transport Department

Suvidh Voravisuthikul

Director of Transport Engineering Division
AY

Land Transport Department

ABSTRACT

Air poilution situation in Thailand is serious in Bangkok and major
cities, from the high levels of particulate matter, carbonmonoxide 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 wmajor cities. The recent surveyed conducted by JICA in

1987 revealed that the particulate matter in Bangkok comsisted of about 40%

black smoke from Diesel-engine vehicles, which was the largest contributor.
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In addition, surveys conducted by ONEB's air quality wmonitoring statioas
located in Bangkok have particulate matter at an annnal average of wmore
than 100 micrograms per cubic metre, vhich is the ambient air quality

standards of Thailand.

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

engines, make the air pollution condition in Bangkok become even vorst.

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 VEHICLE EMISSIONS

All wotor vehicles, under the Land Transport Act, must be
registered and inspected by the Land Traansport Department (LTD) , Minmistry
of Transport and Communications (MOTC). Buses, trucks and commercial
vehicles will have to undergo insp{ction including the black smoke and/or

carbon monoxide.

For 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 omne year, taxi, public motor tricycle,

business service car, chartered vans and for hire car.

In use motor 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. For motorcycles, a fipne of 100 BAHT is enforced.
At the present, there are about ten random check points per day and more

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

S8ince the air pollution from motor vehiles in Thailand is

considered as a serious environmental problem, the Royal Thai Government
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has set up policies for relevant orgamization coacerning the 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 two stoke cycle engine for wmotorcycle are finished. The
standard for diesel engine (small and large engine) is expected to be

finished vithin this year.

2. The requirement of inspection 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 renev annunal registration. The Land
Transport Department will! authorize the private sector to make an
inspection of these cars. At the beginning , the car at th- age of 10 or
more vill be inspected. If everything go well, the car at the age of 3, 5,
7, 9 vill be inspected. For the car that is wmore than 10 years vill be

inspected every year.

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

beginning from September 1, 1991.
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LINIT POR IN-USE PETROL/DIESEL MOTOR VEHICLES

The Land Transport Department has established the emission standard

measuring instrument by referring to the announcement of ONEB and the

Ministry of Science, Technology and Enviromment.

method is showvn in the below table.

The summary of measuring

BLACK SMOKE AND CARBONMONOXIDE EMISSIONS STANDARD FORM MOTOR VEHICLES

_ POLLUTANTS MEASURING EMISSION SUMMARY OF REMARKS
SYSTEM STANDARD MEASURING METHOD
Black smoke - BOSCH 50 % No-load at rapid Maximum value
acceleration of the two
maximum rotating measurements
speed.
- BOSCH 40 % On test bench, Average value
running with of the two
or full-load at measurements
60% of the
HARTRIDGE 52 % maximum rata-
ting speed
Carbon - Non-disper- 6% Idling Average value
monoxide sive infrared of the two
detection measurements
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CONCLUSIOR

It is not possible to solve the air pillution problem in the
country vithout cooperation from the public. The year 1989 have been
designated by the government 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 growth in the
country has been rising more than 10 perceant 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 problea with may " produce the actunal decreasg of pollution in
the next fev years. Some pollutants, however, will be more difficult to
solve. Suspended particulate matter will still be a major problem until the

traffic problem can be solved.
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Details of the Appendix of the Avmomowssmt of Ministry of Comerce No.2

an the Quality Standard of Gasoline

Begular Leaded: Premiue Unlead:Premium
Item Max./Min. | gasoline Test Method
1. Octane Number
1.1 Research Octane Number AS™M D 2699
(RON)
(1} Producer Min. 87.0 9%5.0 %.0 9%.0 9%5.0
(2) Distributor Min. 86.6 %.6 %4.6 94.6 | 9.6
1.2 Motor Octane Nuwber (MN) ASTM D 2700
From [ Jan.1994
{1} Producer Min. 76.0 84.0 84.0 84.0 84.0
(2) Distributor Min. 5.6 81.6 83.6 83.6 83.6
2. Lead Content , ¢/1 ASEM D 2700
ASTM D 2700
2.1 Before 1 Jan. 1995 Max. 0.15 0.15 | 0.15 0;013 0.013
2.2 Prom 1 Jan. 19% Max. 0.013 0.15 0.15 0.013 | 0.013
3. Sulphur Content, % vt Max. 0.15 0.15 0.15 0.10 0.10 |ASMM D 1266
4. Phosphorus Content , ¢/1 | Max. ~ - - 0.0013] 0.0013 JASM D 3231
5. copper Strip corrosion, mmber | Max. 1 1 1 1 1 ASTM D 130
6. Oxidation Stability, mimites Min, 30 30 | 360 360 30 |ASMD 525
7. Existent Gum, 9/100 ml Max. 0.004 0.004 | 0.004 0.004 | 0.004 {ASTM D 181
8. Distillation AS™M D 86
8.1 Temperature ¢
(1) Bvaporated, 10% vol. Max. 70 L L) L) 70




Regular | Leaded:Premiva | Unlead:Premimm
Item M x.Min. | gasoline Test Method
Ast. Kind|2nd. Kind{lst. Kind|2nd. Kind| '
(2) Bvaporated, 50% vol. Min. L y ) Y ] 0
and.
Max. 110 110 110 o | 1o
(3) Evaporated , 90k vol | Max. 17 10 10 10 10
(4) Bnd Point Max. 200 200 200 200 200
8.2 Residue, % wol Max. 2.0 20 | 2.0 20 | 2.0
9. Vapor Presure @ 37.8°C , kPa.
9.1 Nor-Oxygenate Blends Max. 62 62 62 62 62 Hm D 3B
9.2 Oxygenate Blends Max. 62 62 62 62 62  |ASMMD 4953
10. Benzeme, % vol Max. 3.5 35 | 35 3.5 | 3.5 |ASMD 3606
11. Aromatic , % vol
11.1 From 1 Jan. 19% Max. - 50 50 50 50
11.2 From 1 Jan. 2000 Max. - 35 35 % 35
12. Colour
12.1 Hue Red Light | Light | Green | Greem
Yellow | Yellow
12.2 Dye Content , ng/1 Min. 10.0 - - 4.0 4.0
12.3 Intamsity Min. - 05 | 0.5 - -
ad
Max. - 1.0 1.0 - -
13. Water , S wt
13.1 NonOxygenate Blends Max. e nme none e none
13.2 Oxygenate Blends Max. 0.7 07 | 0.7 0.7 0.7 [ASME 203
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Reqular Leaded :Premimm Unlead:Premium
Item Max.Min. | gasoline Test Method
14. Oxygenmated Compounds , % vol Min - - 5.5 - 5.5 JASME 4815
and
Max. 10.0 10.0 10.0 10.0 10.0
15. PF1I/IVIC Mhtwe
15.1 Before 1 Jan. 1995 Min. - X X X X
15.2 From 1 Jan. 1995 Min. X X X I X

16. Appearance

Clear Liquid and No Suspended Particle

Government Gazette : Vol.109 Sectian 119 Dated 17 September 1992
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Detail of the Appendix of the Amnouncement of Ministry of Commerce No.3

on the Quality Standard of Diesel

Ites Max./Min |lst kind [2-31 kind | Test Method
1. Specific gravity at 15.6/15.6 T Min. 0.81 0.21 ASTM D 1298
and
Max. 0.87 0.87
2. Cetane Number or Min. 47 17 ASTM D 613
Calculated Cetane Index Min. 147 47 AST™ D 976
3. Viscosity at 40 T , cSt Min. 1.8 1.8 AST™ D 445
and
Max. 4.1 4.1
4. Pour Point , °C Max. 10 10 ASTM D 97
5. Sulphur Content , % wt. ASTM D 129
or
Equivalent
5.1 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 130
7. Carbon Residue , & wt. Max. 0.05 0.05 AS™ D 189
8. Water and Sediment , % vol. Max. 0.05 0.05 ASTM D 2709
9. Ash , % vt. Max. 0.01 0.01 ASTM D 482
~10. Plash Point , °C Min. 532 52 ASTM D 93
11. Distillation (90% recovered , *C) Max. 357 357
12. Colour Max. 4.0 4.0 ASTM 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)

Item Characteristics Limit
1 Viscosity at 100 °C , cSt 5.6 to 16.3
2 Viscosity Index , not less than 95
3 Flashing Point , °C not less than T0
4 Pour Point , °C nmot exceed -5
5 Sulphali Ash , & vt. not exceed 0.5
"6 M- a1]l*, % vt. not less than X

Note : * only principle metal have to specified.

X Figured by the maker and report to TISI or consuaer.
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REGISTRATIONS OF NEW MOTOR VEHICLES

1977 - 1992 , JANUARY , JUNE

| PETROL _
YEAR  }e--ec-mecemcfomecaaaa- 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 678 - 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

1 s 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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8yl

Registration of new wotor vei:ucles. 1977 to 1992 (Jan-June)

(By fuml tyrm)

Year! Cars M/Cyc! Buses !D/Purpose! Lorries !L/Trac!l/Trail!Asbu/MHers!L.V/Trac!L.V/Trail! Total ! G/Total
: ' . R R e e P R N J R et ettt R oo R e
: tPetr!Diea!Ker!Petr !Petr!Dies!Petr!Dies!Petr!Dies! Dies ! Non !Petr!Dies!Dies!Ner! Non !Petr !Dies !Non !Ker!All Type
Y P S Y S P SR PO
§1977easvse 379! -! 1104 44! 995! -1 -1 231! Baq) 1 160 9 211478! 67! 680! 4384 3677! 496! &7! 1)
ngvaesvase 958! -! S257! 184! 489! -!  -11488!3237¢  2a! 47! 143 -14763! 41! 1259113198 956911306 41! 2421
31979!9059!1711! 8211545911005!1318! -! ~!1636!4428" -1 40! 18! -!4717!'101! 2423137376112374124631181! 4239
11980148201 1654! 48!34725! 495!2951! !  -'2033!'7378@! 39! 156! 18! 2!5503! 50! 3495142099117726138511100! 4377
'198114377013631 117180 253131027 -1  —173591s4aa: 1! 194 38! -130668! 34! 941:2418411203611135¢ 36! 3739
11963149071 7601 110847 112129761 -t  -1350812094! 2y 103 27T -'12869! 21! 503119401! 9453¢ 604! 21! 2948
|19M31a789) 6B1! -114431%1 572138971 -1 1385814271 ay 8! 27! -18069! 8! 711123672112722! 769! 8! 3717
11999141291 9911 1188731 132141190 -1 1216415935} -1 128! 17! -136A8! 164! 718:23310114691! B4&! 14! 3864
11905 15723112551  ~1227831  46!13602¢ 401! 7201110816004 ! 1! 108! 9!  -13603! 3! 543130069!15184¢ 647! 3! 4590
|198416295110521 ~126593! 3911996!1219126731 1313281 -1 96! 17!  -13207¢ 1! S82!34126112169! 478! 1! 4677
19U716AS2112931 -1290411 4112321 417128171 2212870 -1 9! &' aat2060! -! 667136143110065! 674! ~-! 4680
|19B816978110571 -127837!  -11108! 52112481! 14!2945! -1 30! 18!  -11971! - 371135362 9062! 401! -! 4402
119¥917308114681 1666961 41 700! 514:2635! 1113937 -1 19t  ar 10!2334! - 319174535! 9574! 338! -! 8444
:199058757310749_ -'84424¢  311233! 637!4588% 29!2747! - 38! -! 21'2430! -! 242193850!1209@! 280! -! 10622
11991147451 1675 ~15B6A3! 2134441 2A3!B173! 4013107t 10! 431 131 A3!13870! -} 333:63726120344! 376! -' 6444
119921293911490! -133485! 115181 75!S390! 281183S! S 2ar -1 131126071 - 234138527113167! 258! -!  499°
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CONTROL AND REGULATORY MEASURES CONCERNING
MOTOR VEHICLE EMISSIONS

Marzuki bin Mokhatar *
&

Yacob bin Ismail **

INTRODUCTION

1. 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 urban
areas. At present, the growth rate of motor vehicles
is 10 - 12 % a year.

2. In Malaysia, motor vehicles had been identified as
the major contributor to air pollution problems,
particularly in urban envirorment. 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)

3. The type of fuel used determines the type of air
pollutants emitted by the motorised vehicles.
Particulate matters (black smoke) and 0, 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
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powered vehicles. Lead oxides, carbon monoxide (CO),
hydrocarbons (HC) and nitrogen oxides (NOx), are the
air pollutantls emitted from gasbline-powered motor
vehicles.

VEHICHLE 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 % 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 1litre 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



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 Departmert of Environment together witl. 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 petrol 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 oil refineries or storage depots and
selected petrol kiosks throughout the ‘country were
taken for analysis to ensure compliance to the
stipulated limit.
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In 1991, a total of 105 samples of both Premium and
Reqular 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 Requlations.

VEHICLE INSPECTION

As stated in Koad 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 S5 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 includgs inspection

4
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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 1initial
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 §7
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 Nafions 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 alsc 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 o0il
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) oxr 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

pPrice and conversion cost US $950 the owner can

recover the initial conversion cost within one year.
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21.

30.

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 emission is serious and
require urgent attention not only from the Government
but also from the private sectors.
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Table “f.

Malaysia : Sumnary of Emission of Pollutant (Uncontrolled) to the Atmosphere
by Sources (000 MT), 1987-1991

Sources . Stationary Sources Open Burning Practice
Mobile
Power Industrial Industrisl | Municipal lndustrial
Emission Station | Fuel Domestic | Processes Disposa Vaste
Particulate
1991 3.6 2.60 1.40 1.12 15.76 18.3 13.60
1990 5.0 2.57 9.64 1.126 15.58 L.6 9.20
1989 3.7 2.62 6.44 0.88 15.4 1.3 5.96
1988 33 2.44 8.9 0.001 3.7 3.0 1.2
1987 3.0 1.1 16.4 0.002 - 4L 1.88
SCx .
1991 4.4 32.00 33.78 3.2 0.05 1.1 - 0.72
1990 3.2 31,26 39.21 3.0 0.04 0.1 0.0%
1989 3.0 30.31 31.79 2.64 0.03 0.1 0.0009
1988 2.7 w2 $3.3 0.06 9.5 0.2 0.086
1987 2.7 |85.0 S¢.1 0.0¢ - 0.1 0.08¢
NOx
1991 47.2 | 3800 26.00 1.7 1.3 3.4 9.72
1990 43.2 40.02 26.55 1.6 1.15 1.0 0.01
1989 2.4 38.47 21.37 1.23 1.1 0.5 0.004
1988 35.9 36.9 21.6 0.008 1.9 1.0 0.523
1987 35.6 £i.9 25.9 9.0 - 1.0 0.442
co B
: 1931 595.5 .10 5.¢5 7.149 0.32 2.3 7.1
' 1990 | 551.¢ 3.28 7.3 DIRETY 0.3 8.2 ¢.2
1929 510.9 1.67 1.75 9.13 0.3 6.4 0.6
1988 475.9 0.3 1.8 0.00¢ 1.2 ¢.7 17.0
1987 | S06.1 0.2 $.7 0.016 - 8.2 21.5
HC
1991 3n.3 2.7 5.48 0.18 0.15 20.¢ 9.60
1990 28.0 1.13 1.667 0.177 0.1 %0 2.10
1989 25.9¢4 0.29 1.59 0.12 0.2 3.2 0.03
1988 2.3 1.7 1.7 0.02 0.2 6.2 2.2
i 1987 23.7 1.9 3.0 0.02 16.9 0.4%
i
101AL
1991 681.0 7.8 8.1 6.378 17.91 19.5 31,94
1990 630.8 78.2¢ 84.41 6.069 17.22 17.9 15.92
1989 572.7 .26 62.94 5.0 17.0 1.9 6.59
1988 542.1 223.4 87.3 0.093 36.5 23.1 - 20.976
1987 $71.1 260.1 98.1 0.089 . 30.6 26.2¢
Percentage
1991 70.9 8.0 8 c.7 1.8 7.2 . 3.3
1999 74.20 9.2 9.9 0.8 2.0 2. 1.8
1989 76.5 9.8 8.4 0.7 2.3 1.% 0.9
1988 $8.1 23.9 9.4 0.001 3.9 2.5 2.2
1987 9.1 .8 10.2 0.009 - 3.2 2.7
Percentage .
Campared 1987 [ +11.8 |-16.8 ‘2.1 0.8 1.8 .0 +0.6

]
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Table 2

Registered Motor Vehicles In Malaysia
As At 30th June 1992.

Gasoline Diesel
Type of Vehicle |-----—-——--cooclomommomennmn—ae 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 | 1,67 | 27,624 | 29,241
Taxis | 16,897 | 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 | 526,353 |6,063,393

WICEP 150
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Table . A

o e d P 1178 g v e e i

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

Yeor
Subject
1989 1990 1991
Total Number of
Diesel 3 268,913 332,080 347,895
Vehicles Registered
Numnber of
Enforcement (37} 439 445
Campaligns
Total Number of
Vehicles Stopped 42,284 38,322 40,487
for Inspection
Type of Vehicles L ] 7 0 PC L 8 T 0 pC L 8 1 0 PC
Number of Summons 2670 | 1726 11205 | 1145 1519|2506 | 1900 | 1140 | 1175 | 458 | 4344 | 2085 | 1259 | 1350 | 406
1ssued
Total Number of
Summons lssued 7.08S 199 9,444
Type of Vehicles L 8 1 [} pC L 8 1 0 [{ L 8 1 0 PC
Percentage of 89 78 75 7 | .14 76 71 76 |68 81 {1 73 70 n 4
Compl fance
Ovirall Percentage
of Compliance 83 81 77

1

Source: Roed Transport Department, Halaysia.

Note:
Type of Vehicles

L - Lorry

8 - Bus

T - taxd

0 -« Others

PC - Private Cor
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INSPECTED ITEM DURING VEHICLE INSPECTION

STATIC INSPECTION

Engine & Chasis No.

F/Whee! Bearing, K/Pin & Bushes

Rad. Grill & Engine Bonet

H/Lamps & Driec. lndicators Cond.

W/Screen glass, wiper & washes & R/Vision Mirrors
pvr. 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. 8 Int. Body Marking & Paintwork

Base Marking, Roof Sign & Yellow Top
Entrence Door 8 Exit

Rear Bumper & Reg. No. Plate

Mudguards & MWudflaps 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
Floor-board & Closet Cond

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

Steering Box & Mounting

Ft/Brake & H/Brake Linkages Cond.

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

Main Chasis Frame & Subframe Cond.

Body Mounting & Connection

Prop. Shaft U/Joints & Connection.

SMOKE AND ROAD TESTY

Smoke Emmision HSU

Elect. Wring, Wst. Sys & Audible Warning
, Air/Vacum Warning, Buiid Up & Control

Mech. H/8rake Condition

Foot Brake Performance

Cluth 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 exercise of the powers conferred by section S1 of the Environmental
Quality Act, 1974, the Minister after consultation with the Council, makes the
following regulations:

1. Citation. ~

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

2. Interpretation.
In these Regulations, uniess the context otherwise requires—

“authorised officer™ means such officer appointed under section 3 of the
Act or any other officer to whom the Disector 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 epressed as lead in excess of 0.40 gramme per litre

on anj after the date following the date of publication of these Regulations
in the Gazerte.

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 198¢.

5. Restriction on import, etc.

Notwithstanding the provisions in segulations 3 and 4, no person shall
impor., manufacture, possess, offer or exhibit for saie, sell, deliver for use or
exchange for use any motor gasoline which contains lead or lead compounds
expressed as lead in excess of 0.15 gramme per litre on and after the 1st
January 1990,

6.  Magufacture for export.

Regulations 3, 4 and 5 shall not apply if the motor gasoline is manufac-
tured for export outside Malaysia provided prior notice on the date of manuy-
facture, quantity, plaze of storage, name of customers and anticipated date of
export have been communicated to the Director General.

® Published as P.U, (A) 296/1985, Came into force on 1.8, 1986,
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7. 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) Whée an application has been made to the Director General by the

manufacturer 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 gzsoline and shall issue receipt foi 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 luthoriscci'ofﬁcer.

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

11.  Licence required 10 contravene conditions.

No person shall, unless liccnscd. contravene the conditions specified in
regulations 3,4 and $.

12. Granting of licence.
(1) Where the Director General is satisfied that—

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

for the investigation or rzsearch relevant to 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; of

(iii) the motor gasoline with higher lead concentration is required
for specific uses which in the opinion of the Director General
are not contrary 1o the intent and spisit of these Regulations:
and

(b) that the use of such motor gasoline is confined 1o a small segment

of the environmen: and for such period that the accumulated level
of lead is not likely to cause adverse effect on the environment,

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

13. Compounding of offences.

Offences against regulations 3.4,5and 10shall 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 necessary fees specified in the Second Schedule provided that
such fees shall not be required in respect of piant, facilities or vehicles wholly
owned by the Government of Malaysia.

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

FIRST SCHEDULE
COLLECTION, SAM_PL!NG AND ANALYSING PROCEDURES
(Regulation 9)
Parameters Methods
Lead Concentration .. .. Malaysian Standards MS 1i8 and
MS 912 or ASTM D3341

ASTM — American Society for Testing and Materials, USA

SECOND SCHEDULE

FEES PAYABLE TO OBTAIN LICENCE
(Regulation 14,

1. Application under regulation 12 (1) (2) (i) and 12 (1) (a) (iii)—
$300.00

2. Application under regulation 12 (1) (@) (i)~
$500.00

Dated the 27th June 1985,
DATUK AMAR STEPHEN K.T. YONG,

Minister of Science, Technology and
Environment
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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:

I. Citation and commencement.

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

2.  Interpretation.
In these Rules—

*authorised officer™ means a road transpont officer, police officer or any

officer duly au.horised in writing by the Director General of Environmental
Quality;

*free acceleration test™ means a test for smoke emission of 2 motor vehicle
with the *-ansmission disengaged (in neutral gear) when the engine thereof 1s
tested on full throttle from its lowest to its highest engine speed;

**Ringelmann Smoke Chart™” means a miniaturised version of the Standard
Ringelmann Smoke Chart as shown in Schedule A 1o 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 near the point of smoke discharge;

**smoke meter” means—

(a) the Hartridge MX. 3 smoke meter which is constructed to receive
2 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 dcgrees Centigrade and 1o measure the

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

(b) a device constructed to receive 2 volume of exhaust gas from 2
motor vehicle within spec.fied pressure and temperature ranges and
to measure the complete range of density or opacity of its smoke
content in Absoiute Units of Light Absorption from clear to total
darkness or in such other correlated light absorption units;

(c) any other equivalent device which may from time 10 time be pre-
scribed by the Minister az a2 smoke meter.

¢ Published as P.U. (A) 114]1977, Came into force on 15.3.1978.
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3. Prohibition on emission of excessive smoke.

(1) No person shall use or cause to be used any motor vehicle which emits
smoke of 2 density which exceeds 50 Hartridge Smoke Units or its equivalent.

(2) For the purpose of this rule, the smoke emission capability of 2 motor
vehicle found on a free acceleration test conducted by an authorised officer
and in 2ccordance 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 shallbe recorded —
as shown in Schedule C to these Rules.

(3) A Ringelmann Smoke Chart may be employed in conjunction with the
Hartridge/Ringelmann Correlation Chart as shown in Schedule D to these
Rules to check density of smoke emissions for the purpose of detention of 2
motor vehicle for inspection and test on 2 smoke meter.

(4) A motor vehicle 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 engine. _ Aoz oS h

4,  Crankcase v:-ntila!ion.

Every motor vehicle powered by 3 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
escap: of gas from the crankase of such motor vehicle into the atmosphere.

S.  Exemption.

The Director General for Road Transport may, with the prior agreement in
writing from the Directo:r General of Eavironmental Quality, exempt any

person or class or type of vehicle from the full compliance of any or all of
these Rules.

6. Penalty.

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

RINGELMANN SMOKE CHART

This chart is 2 dizect facsimile reduction of the Stanéard Ringebmann Chart as issued by
the United States, Bureau of Mines, in Information Circular 8333 of May 1967,

INSTRUCTION FOR USE

}.  Hold chart at arm’s length 1o view gmoke at source.
2 Source of ight or sun should be behind the observer.

3. Maich smoke as ciosely as possible to corresponding shade on chart.

SCHEDULE B
(Rule 3(2))

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

I.  The test shall be casried out with 4 smoke meter.

2. The smoke metes including its accessories shall be regulatly serviced and maintained
in accordance with the manufacturer’'s instructions. It shall have undergone tests
and calibration not more than 2 months before the date of its use, by a competent
authority appointed by the Disector General for Road Transport, and be issued with
2 certificate of fitness recording the date on which as a result of those tests and cali
bration, the smoke meter was found to be in good working order.

3. Smoke test res. s provided by 2 smoke meter complying with the requaements of
paragraph (2) shall be deemed to be accurate.

4. Test results shall be recorded on a Test Certificate as in Schedule C.

SCHEDULE C
(Rule 3(2))

MOTOR VEHICLE SMOKE EMISSION TEST CERTIFICATE

171




Class. aL
Type.

M3ke Model and seral number of Smoke Meter used for test
Date last calibrated

Type of Test: Free Accelerstion,

RECORD OF SMOKE EMISSION TEST

Test No. | Smoke Units <
Test No. 2 Smoke Units -
RESULTS:

Average Test No. ( ) and Test No. ( ) F——. < 1. T3 §1 T

I certified that the above-mentioned motor vehicle has been tested (or smoke emis-
sion capability and found 10 emit a smoke density of. Smoke Units which
does not exceed/®exceeds the smoke limit of......................Smoke Units permitted

under paz _raph (1) of rule 3 of the Motor Vehicle (Conuol of Smoke and Gas Emission)
Rules, 1977.

Issued and Signed by

Name (Block letters)
and

Designation of Testing Officer

TEST CERTIFICATE ISSUED TO

Owner/*driver of motor vehicle (name).
of (Address)

TiMe...oeoeereeeees am./*p.m. Date Place.
To whom issued: Owner/*driver (signature)

Driving Licence No.... Expiring.

® Delete where applicable,
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SCHEDULE D
(Rule 3 (3))

HARTRIDGE/RINGELMANN CORRELATION CHART

0.5

0.1

0.6

Carbon concentration In ';m/m’

20 40 60 80 100

HARTRIDGE SMOKE UNITS

1 2 3 4 s

Ringelmann Density Number

Made this 14th day of December 1977,

DATUK HAJI ABDUL GHANI GILONG,
Minister of Works and Utilities

173




Amnex 12

“-7 STATUS OF IN-USE
s M__OTOR VEHICLE INSPECTION

Prepared by:

Mrs. Cirila S. Botor
Atty. Percival Cendana
Mr. Emmanuel Gutierrez
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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 Vcaicle Emission
regulation and to deputize other agencizs 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 moter 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 Envirensnent and Natural Resources. The DENR/
- National Capital Region then became responsiblz for enforcing PD 1181 motor vehicle emission
control in Metro Manila.

Present enforcement activities focus on control of particulate emissions (black smoke) from
exxstmg diesel-fueled vebicles using the Metro Manila Road System.

The DENR/NCR has teams in the field each day on key Metro Manila routes to identify and
stop suspected excessive smoke emitters. The team members visually test the vehicles and failed
vehicles receive “citations” and the license plates thereof are coniiscated 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

dj  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




c¢) 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
4

I) Electrical System

The inspection with regard to emissions and general safety are combined. This is '
conducted in 5 stag~; as: )

I Stage 1 l

The vehicleisidentified and various information is fed into the computer.
The first inspection is done to check the vehicles 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. s

Stage 2

Stage 3

P

Stage §

This consists of three tesis namely:

The side-slip test which checics the frbnl 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 vnsually to check under
chassis systems.

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

verdictis handed over to the vehicle owner in official computer forms. In
case of failure re-inspection may be sckeduled
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Inspections are cor:ducted 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 stardards:

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

For diesel-fueled engines
Smoke-up to 50%

A

Readings for CO and HC are taken at idle speed by insesting 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 §5 5 27

Diesel smoke 192 13 7
June 1992

HC-CO 167 52 31

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
JESTFEES

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 rcinspection fee in the same amount is col-
lected once only if the vehicle which failed in the initial test is reinspected.

177




(G /C-STRCKE 1. 070E0YCLES)

Mctereyclas represent a large =nd growing portion of the Metro Alanila
vehicie popu! 12'is. Since these are nqu ipnad with twe-sircke engines (wwhica
ccmbine tha fus! a*d lubricant in the combustion prccess) their ‘contribution
to tha overall cir rellution burde 1 of the city is disproportionate to thelr
numbzars. :

It has been estimated that these motorcycles emit up to three times as
rauch hvdrocerbons perkilometre drivanthen do much larger passengser €ars.
For paru*u.at-ﬁ thzy emit a'mest twice as much as jeepneys psir Kilemetre
criven.

((EUEL STANDARDS IN THE PH'L!PPII\ES)

The Bureau of Product Stendards has formulated the foilcwing Phiiippine
Nationel Standards ioriuels:

PNS 12:71990- Qpe"iﬁc::«ztic;r'. for Motor Gasolire

PNS 20:1892 - Spoecification for Diesel Oils

PNS 21:1552 - Sgeciiication for Fuel Oiis

PNS 22:1¢54 - Specificaticn for Liqueiiad Petrcleum Gas

PNS 235 - Specificaticn for Two-Strz':e Cycle Gasoline Engine Oil

The existing :2veis of lead in gasoline are as follows:

Reguler Pramium
unto 1293 040 g/L 0.60 g/L

it has been prcosec thet for tha coming years lead levels snall be as Toi.ows:
Ragutar(g/i) Premium(g/l.)
1994-19¢5 0.20 G.40
1646 onward 0.15 ¢.20

For Fuel Oils

Sulfur
up to 1904 38°%
192335 2.5%
For I"izse! Cil
upto 1594 0.8 %
1885 05%

178




TABLE 4.5

DISTRIBUTION OF VEHICLES ACCORDING TO FUEL TYPE (1990)

—_—

CARS Gas 292.527 95.30%

Diesel 14,432 4.70%
Tozal 306.939
uv Gas 137.357 54.59%
Diesel 114.278 4541%
Total 251,635
TRUCKS Gas 7 5898 13.75%
Diesel 36924 86.25%
Total 42,892
BUSES Gas 349 6.65%
Diesel 4,898 93.35%
Total . 5.247
MOTORITRICYCLcS Gas 66.577 100.00%
’ Diesel 0
Total 66.577

Source: DOTC-LTO
MIS Data for 1990

2
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STATUS OF MOTOR VEHICLE FOLLUTION CONTROL
IN THE PHILIPPINES
(In- use Mctor Vehicle)

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

Metro Manila's explosive population increase in recent
decades has bteen accompuniad by significant growth in thke
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), jeepneys, other utility vehicles, buses
and trucks make up 2 major portion of the vehicle kilometer

driven. Many of the diesel engines undersized for their
loads and characteristically emit large quzntities of black
=moke (particulate matter). 'Many of the diesel engines are

either worn out or poorly maintsined, 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
pcllutants. The people walking on the streets and
sidewnlks, those waiting on the streets for publie
transportation, and those riding in jeepneys ard 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 rarticulate matter concentrations of as
much as two (2) to three (3) fimes the accejted standards
establishied to protect health. Pollutants aside from
particulate matier, are of 1less importance, although lead
measurements also indicate ambient levels in excess of
health tased andards.

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
(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 rule in 1978 by
prescribing visible emission standards for registered
diesel-engine. It prohibited visible emission from gascline
vehicles for a coniinuous 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 countryv,
prarticularly in wurban areas, P.D 1181 was issued in 1977

specifically Lo control vehicular air pollution. In 1980,
P.D. 1181 implementing rules and regulations were
promulgated, superseding previous rules. These rules

provided revised emission standards for both registered and
non-registe.ed, diesel and gasoline-fueled vehicles, 1. e.,
smoke opacity standards for diesel vehicles and carbon
monoxide and hydrocarbon exhaust emission standards for
gasoline vehicles.

The above latest ru.es are now enforced by the
Department. of Environment and Natural Resources (DENR)
pursuant Lo Executive Order No. 192, issued in 1987,
integrating the NPCC powers and functions into
DENR-Environmental Management Rureau. Presently,
enforcement  of these rules is done by the DENR/National
Uapital Region-DENR-NCR {rlease see Annex 1 for the
organizational chart).

The opacity 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
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 Cenier in Quezon City for final
testing using a Hartridge Smoke Meter. Vehicles failing
this test nare impised an appropriate penalty and are
required to report for re-test befo.re thev can receive a
Certificate of Compliance. Below is the 15-Year
Accomplishement of the Antji-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 2149 P 75,800
1978 5,060 1,860 521,200
1979 5,780 1,730 265,40C
1980 3,096 809 109,720
1981 9,948 2,173 340,200
1982 18,054 3,543 477,870
1983 16,224 5,366 619,680
1981 12,584 3,160 548,349
1985 13,371 5,297 859,150
1986 7,520 1,726 409,280
1987 9,190 2,047 454,45
1988 2.43€ . 1,484 617,575
1989 26,551 : 19,592 5,049,475
1990 12,088 16,827 7,554,251
1991 27,781 16,609 4,716,180
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SUMMARY OF STANDARDS AND
TEST PROCEDURES

I. Mon regictered Light-duty Gasoline Fueled Vehicle

A.STANDARDS:

Weight GW (Ke.) 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:

= >

o0

mnm

. CVS System using LA-4 mode cf driving

FCv. Tvpe-1 Test

J1. Ncn-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-Ac~eleration

2. Standard - 2.5 m-1 light absorption coefficient
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IIT. Registered Gasoline-Fueled.Vehicles

A. STANDARDS:

Inclusive CTarbon Monoxide Hydrocarbon
Model Year Percent ppm

1976 - 1981 4.5 1000
1971 - 1975 5.0 1000
1965 - 1970 5.5 2000
1964 - older 6.0 2000

2 stroke engine 6.0 7800

B. TEST PROCEDURES:

Idling Speed

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

Free Acceleration
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ROCEDURE/FLOY CHART FOR
PQYI1[N¥ OF PEMALTIES AND I1SSUANCE OF
COC AMD GO FOR SMOKE BELCHING

nge ][ campo
LYY . RELEASED

st

FTAYNINT
"&HI
LEGEMND:
AU o - Npprehended Hotor Vehiole Owner
SFTY c fimoke Emisasion Tesnt
cocC - Certificate of Conformity
Go - Grounding Order
CAT 1 ~ Repo.ted for Testing within
724 hours after apprehension
¢NT 11 - hheporied for Testing after

24 hours after opprehenwion
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STATUS OF MOTOR VEHICLE POLLUTION CONTROL
IN THE PHILIPPINES
(In- use Motor Vehicle)

Mcter vehicle pollution in the Philippines 1is highly
localized. It is commonly found in the cities, like Metro
Manila where there is a big volume of traffic. For this
reason, pollution control in the country particularly for
the in-use vehicles are concentrated 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 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 veople walking on the streets and
sidewalks, 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) times the accepted standards
established to protect health. Pollutants aside from
particulate matter, 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 th.. "Pollution Control Law", in 1964 .Teating the
National Water and Air Pollution Contro. Commission
(NWAPCC). The NWAPCC in 1967 published Rule No, 59, which
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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 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 urban areas, P.D 1181 was issued in 1977

specifically to control vehicular air pollution. In 1980,
P.D. 1181 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, 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 Lhe
Department of Environment 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 DENR/National
Capital Region-DENR-NCR {please see Annex 1 for the
organizational chart).

The opacity rule, applied almost exclusively to diesel
vehicles, is currently enforced by the Anti-Smoking Teams
ocperating 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 tzam 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.
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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 657 349 P 75,800
1978 5,060 1,860 521,200
1979 5,780 1,730 265,400
1980 3,096 209 109,720
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 40¢, 380
1987 9,190 2,047 454,945
1988 2,436 - 1,484 617,575
1989 26,551 19,592 5,049,175
1990 42,088 16,8217 7,554,251
1991 27,781 16,609 4,716,180
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SUMMARY OF STANDARDS AND
TEST PROCEDURES

I. Non registered Lighi-duty Gasoline Fueled Vehicle

A.STANDARDS:

Weight GW (Kg.) CO g/km. HC g/km.
1,000 or less 25 2.5
1,001 - 1,5¢C0 30 3.0
1,501 - 3,000 35 3.5
B. TEST PRODEDURES:

1. CVS Svystem using LA-4 mode of driving

2. ECE Type-1 Test

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

British Standard BS AU 141 (a); 1971
European Economic Community Directive 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-Acceleration

2. Standard - 2.5 m-1 light absorption coefficient

190




I11. Registered Gasoline-Fueled Vehicles

A. STANDARDS:

Inclusive Carbon Monoxide
Model Year Percent
1976 - 1981 4.5
1971 - 1975 5.0
1965 - 1970 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
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1.2

COUNTRY PAPER OF INDONESIA

INTRODUCTION

LAND AND POPULATION

Land

Total the Indoneéia's area is 5,193,250 square kilometres,

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

square—-kilometres. - Number-—of - -island- is around 13,579-

islands. 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 1is 123,813,993. Poputation 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 c2ntre 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.
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1.3

Based on data of Ministry of Public Work, the teotal 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 in 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 in-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 of areas sensitive to air

poliution.

The growing demand for better road transportaticn 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, increase 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
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noise pollution caused in part by proliferation of mqtoﬁ
vehicle. Therefore, the Jakarta has been chosen as a first

big city to be observed and studied their air quality.

Bearing this 1in mind, the methodology has considered the
temporal and spatial evolution of air pollutant, as it 1is
emitted - from the source and dispersed and diffused in 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 simulate the air poliution spatial and temporal
characteristics in the urban area. One model deals with micro
scale poliution 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 the validation
process has been used to refine the models. Examination of
- air pollution- 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 poliutant 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 traffic. 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 -emission.
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 1locations. This
transportation pattern will cause traffic congestion, so that
the magnitude of emission injected in those location, will
also increase. That is why spatial distribution of
poliutants concentration created inthe Jabotabek area is not
uniform. .

Beside that, concentration of pollutants are caused by
industry,. solid waste burning and residentizl area.

Increase in activities coming from industrial sector will be
accompanied also by the use of energy and commodities
traffic. This situation will increase the emission of
pollutants especially in industrial areas which in some cases
will contribute as specific pollutants 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 poliutants emission
coming from industry, transportation, residential area and
solid waste burning.

Contribution of each sector in detail (figure) can be seén on
Table 5 as follows.
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: TYPE OF : TOTAL : INDUSTRY : HOUSE- : SOLID : TRANSPOR-:
: POLLUTANT : EMISSION : (%) :  HOLD : WASTE : TATION :
: : TON/YEAR : : (%) : (%) (x) :
: CO : 325578 : 0.10 : 0.10 : 1.00 : 98.80 :
: HC : 14593 : 1.20 : 2.20 : 7.70 : 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—- T —24710. : -62.70 : 10.70 : 0.20 : 26.50 :

- - — - -

AIR QUALITY STANDARDS

1

To

QUALITY STANDARD OF AMBIENT AIR

control the ambient air, the Government of Indonesia has

issued regulations as followed :

a.

The
8.

Law Number 9 of 1960 on the National Public Health
Lecislation, regulates the 1importance of a clean
environment, these cover air and water, to the
public health.

Law Numher 4 of 1982 on The National Environment
Legislation, regulates the management of environment in
the Republic of Indonesia.

The Decree of State Minister of Population and

Environment Number 02/MENKLH/1/1988 which is a
directive to regional Authorities in determining the
pollutants 1levels, these cover air, water and se2a

water in their territories.

The Decree of the Governor of DKI Jakarta Number 587 of
1990 for ambient air quality and noise.

quality standards of ambient air are presented in Table
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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, 1984 about roadworthiness
inspection of motor vehicle production, trailer, semi ~
trailer, caroseri and its components.

The Decree states that ail kind of new vehicle which was
imported or assembled 3in domestic have to get
approval of roadworthiness requirements before being
produced or imported, including c¢n this roadworthiness
requirements is exhaust gas emission inspection.

The Decree of Minister of Communications Number KM 8 of
1989 -on February 20, 19839 about requirements of maximum
1imit of roadworthiness against motor vehicle, trailer,
semi trailer and its components. This Decree alss 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 riumber ) is determined maximum 50 X.

The Director 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

199




policy to control p611utant and smoke emitted from motor
vehicle. '

The maximum levels of these pollutants are presented 1in
Table 7.

MOTOR VEHICLE EMISSION AND SMOKE TEST

EMISSION TEST

According to the Law Number 14 of 1932 about Traffic and
Road Transport, all motor vehicles, trailler, semi trailler
2nd special purpose vehicle will be operated on the road
compulsory to be inspected. These are 1including motor..
vehicle emission—and smoke:

Vehicle 1inspection abovementioned devided into 2, i.e. type
approval inspection and regular inspection. Type . approval
inspection to be done by Directorate Ceneral 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 1issued by Director General of Land
Transport Decree Number AJ.402/8/5 on September 11, 1990.
This procedure 1is used for type approval inspection and
recular inspection, covered inspection procedure of carbon
monoxide (CO), hydrocarbon (HC) and opacity of smoke.
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The procedure can be explained as followed :

a.

The nrocedure of testing to measure carbon monoxide (CO)

and

hydrocarbon in exhaust gas of motor vehicles in

idling poesition

1)

2)

3)

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 1in the
position of idling rotation.

Definition

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 (X%).

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.

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) A1l 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 lever 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 propelling 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 engine
must be stable and the ignition period in line
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.

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 ga 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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. - The

c) Immediately after the rotation of the engine has
returned to the 1idling, attach the equipment
(probe) into the exhaust gas dispecsal pipe as deep
as 30 cm. .
After approximately 20 seconds, the measurement of
the CO and HC content can be carried out in 1line
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.

If 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) In 4 stroke engine, the probe must be placed
minimum - 30 cm inside the exhaust gas pipe, in so
far as the testing 1is not 1influenced by the
surrounding air.

b) If 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)

2)

Scope

This procedure explains the steps of testing the
opacity of smoke content of diesel motor vehicles at a,
stationary rotation,

Testing condition

a) Condition of the prope.ling engine and  test
vehicle.

(1) The ' seal on the engine must be in accordance
with the fTactory specifications.
(2) The exhaust gas system must not be leaking.

10
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(3)

Before being warmed up until the working
temperature in 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 jt 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 s 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
rarallel, an additicon must be used.

The quality of the filter paper used must be in
line with the class 5A filter paper shown at
JIS P3801 or the equivalent.

To know the opac:ty of the filter paper ang to
ensure the reflection of the smoke tester in
line with the type Bosch (JIS D8004).

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.

11
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d) Condition of the testing place

The absolute temperature of the testing place (T)
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)

To measure the value of F as correcting factor of
the testing place can be taken : 0.38 < F > 1.02.

3) Testing procedure

a) The transmission transfer lever must be place at
the neutral position, and the position of _ the
clutch must be Tre=.

Before starting the measurements, clean the

disposal system by pressing the accelerator 2or 3
times without load.

After the cleaning as mentioned in point 2 above,
leave 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 vrom 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.




e) The sequence of the exhaust gas measuring shall be
conducted.

4) Test results

The 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 1G0 is 2.2.4
trimetil-pentana and the fuel of standard octane 0 1is n-
heptana. The number of octane in gasoline that is used mostly
is between 85 to 95. Some gasoline premium have octane numbter
more than 100. It is the result of using lighter hydrocarbon
and or adding additive substances such as tetraetil 1lead
(TEL).

Table 8 .presents typical test Tigure of commercial gasoline
(premium) in Indonesia.

Diesel Fuel

standard fuel for diesel vehicle/motor is classified into
octane number. Its cetane 100 standard is n-heksaoktana
(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 % amylnitrate will rise
cetane number 7 to 30 and addition of 0.5 ¥ - 4 X
acetoperoxide will rise cetane number 10 - 35.

Table 9 presents the Indonesia specification for diesel

13
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fuels (PERTAMINA).

5. PROPOSAL TO MINIMIZE AIR POLLUTION DUE TO MOTOR VEHICLES

To minimize air pollution due to motor vehicles, there are
many actions ‘can be done. The actions that proposed to
minimize air pollution are as follows :

1) Relating to engine of motor vehicle

a.

The engines must be good conditions, i.e

The ignition system -should be tuned properly
according to factory specification, otherwise bad
‘combustion will result o

Air filter must be cleaned. A dirty filter may choke
air inlet

The driving style should be improved; . less
-acceleration and deceleration. Acceleration needs
extra power, thus producing more pollutants.

The use of wide thread tires should be discouraged,
for examp‘e 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.
encouraged.

. 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 engine,
the more likely it is for the need of other control
devices to meet HC and NOx limitations. :

14
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2)

3)

4)

Alternative policies on city mass transportation

a. Replacing diesel or gasoline engines used as prime
movers for city mass transport (busses) by electric
motors to become electric trolley busses, or even
electric tirain commuting on elevated railway system; it
has the advantages of :

- Free from road traffic

- lLarge carrying capacity

- Fast

- Air pollution free

- More economical (one third of the fuel consuption
per ton kilometer of convebtional bus)

b. Promoting the use of smaller and lighter motor vehicles
in the city by drastic changes in the vehicle taxation
system.

c. Improving other communications facilities (telephone,
telefax) to reduce people leaving their domiciles by
driving cars to meet each others, thus saving fuels,

" reducing traffic load and air pollution. )

The gquality of fuels has an important role in the exhaust

gas pcllutant constituent and content, and are influenced

by : .

“a. Fuel volatility, which affects the richness of the

fuel/air mixture, its homogeinity and also on its
repartition in each cylinder.

b. Chemical composition of fuel, which influences the
nature of pollutants constituent and content.

c. TEL content, which may produce lead containing
particulates.

d. 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 to CNG (compressed natural gas). Typically a 90
X reduction in CO and a 40 ¥ in HC (from that of
gasoline) is expected to be achieved when the conversion
system 1is 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 pollution in areas whera 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 1level of air ambient pollution as «ell as
emission 1in 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 handied and controlled early to

prevent level of air pollution exceeding air quality
standards.

Maximum 1imit of pollutants of motor vehicle exhaust gas
have already determined py Ministry of Communications.
Therefore all 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

- 1Improve mass transportation especially in urban area

- Using additional equipment to reduce emission and smoke
level

16
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TADEL PERSEDARAN PENDUDUK INDONESIA DAN PERTUMBUMANNHYA
1 MENURUT PROPINSI/PULAU
Table Population pistribution and Growth by Province/Island

1971, 1980 & 1990

Rata~-rata Paeartumbuhan
Penduduk/Populstion *) Penduduk /Average
{(» 1 000} Annual Population G "awth
PROPINSI/PULAU
Province/Island 1971 1980 1990
Penduduk/ \ Penduduk/ s Penduduk/ \ 1971-1980 1980-1990
Populacion ‘Population Popul:tion (V) (V)
{1) (2) (3 (4) (5) (6) (7 (8) {9
1. Jawa-Madura 76 086,13 63,0 91 269,S 61,9 107 581,4 60,0 © 2,02 1,66
= a. DKI Jakarta 4 579,) 3,0 6 503,4 4,4 8 259,) " 4,6 3,9 2,47
o b. Jawa Barat 21 623,585 18,1 27 45)3,5 18,6 35S 384,4 19,8 2,66 2,59
c. Jawa Tengah 21 88?7,1 18,4 25 372,9 17,2 286 520,6 15,9 1,64 1,16
d. D.I. Yogyakarta 2 4089,4 2,1 ‘2 750,8 1,9 2 913,1} 1,6 1,10 0,3s
e, Jawa Timur 25 517,0 - 21,4 29 188,9 19,8 32 504,0 18,1 1,49 1,08
2. Sumatra 20 808,1 12,5 28 016,2 19,0 36 506,7 20,3 3,32 2,7
3. Kalimantan S 154,8 a,4 6 723,1 4,5 9 099,9 5,1 2,96 3,1
4. Sulawesi 8 526,9 7.1 10 409,5 7,1 12 520,7 7,0 2,22 1,86
' S. Xepulauan Laln/ 8 632,1 7,2 11 072,0 7,5 13 s'{o.z 7,6 2,77 2,05
' . Other Islands :
INDONESIA 119 208,2 100,0 147 490, 100,0 179 J378,9 100,0 2,32 1,97
*) Termasuk penduduk tlidak bertempat tinggal tetap (tuna wisma, awak kap:l, pcnqhunl perahu/rumah apung -
) dan masyarakat terpencll).
Including non permanent resident (homeless people, sailor, boat people and remote

area community).




1z

’ .
TABEL KEPADATAN PENDUDUK PER KILOMETER PERSEGI
i 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.km.
Province/Island Area (sq.km) Percentage
1971 1980 1990
(1) (2) (3) (4) (5) (6)
1. Jawa--Madura 132 186 6,089 576 690 814
a. DKI Jakarta 661 0,03 7 796%) 11 017%*) 12 495
b. Jawa Barat 46 229 2,41 A664%) 592%) 765
c. Jawa Tengah J4 206 1,70 640 742 831
d. D.1. Yogyakarta J 169 0,17 789 884 915
e. Jawa Timur 47 921 2,50 532 609 678
2. Sumatra 471 481 24,67 44 59 77
3. Kalimantan 539 460 28,11 10 12 17
4. Sulawesi 189 216 9,85 45 55 66
5. Kepulauan Lain/ 584 974 30,48 15 19 2]
Other Islands
INDONESIA 1 919 317 100, 00 62 77 93

*) Kepadatan penduduk sebelum perubahan luas wilayah (DKI Jakarta 590 Km?
dan Jawa Barat 46.300-Km?),

Population density before expanded (DKI Jakarta 590 Km? and Jawa Barat

46,300 Km?) .




TABLZ 3 :TOTAL LENGTH OF ROAD THROUGHOUT INDONESIA
ACCORDING TO ITS FUNCTICN AS ARTERIAL
CCLLECTOR AND LCCAL ROAD.

No.| - - - ’ - |.= - FUNCTION OF RCAD j
' -~ PROVINCE . TOTAL | ARTERIAL [COLLECTOR, . LOCAL
LT Kod 1 ®m) | e | K
1 !DISTA. ACsH I 2.087.65 778.30 1.220.59 $5.26
2 | SUMATERA UTARA } 5.81271 | 633.51 | 2,835.63 93.57
3 | SUMATERA BARAT I 1,860.25 | 331.90 | 1,455.51 2253
4 [RIAU I 1.975.57 275.16 1,700.41 | 0.00
5 |JAMBI ) 1,69i.01 124.45 1,467.74 | .82
6 | BENGKULU | 970.71 | 186.46 78435 | 0.00
‘7 | SUMATERA SELATAN | 3.265.08 | 621.63 2.568.47 | 74.98
8 | LAMPUNG ] 1.725.30 | 343.77 | 1,556.32 | 5.1
9 | D.K.1JAKARTA I 56.10 | 56.10 | 0.00 | 0.00
10 | JAWA BARAT i 3.053.59 | 674.17 2.271.13 | 108.5%
1l [JAWA TENGAE | 2,857.36 €25.66 2,204.07 | 37.65
12 | D.: YOGYAKARTA A 25832 | 70.87 ! 354.60 42.65
13 |JAWA TIMUR | 3,614.65 | 622.55 | 2,732.84 258.96
14 | iZALIMANTAN BARAT ] 2771.85 | 491.53 1,780.27 0.00
15 | KALIMANTAN TENGAH [ 943.17 | 118.79 $24.38 0.00 |
16 | KALIMANTAN TIMUR ] 1.297.56 | 115.00 | 1,166.56 16.00 |,
I 17 | KALIMANTAN SELATAN ! 1.037.17 ! 275.5€ | 811.61 0.00 |
{ 18 |BALI i 795.57 | 306.90 | 446,27 42,40
| 19 | NUSATENGGARA BARAT | 1,185.45 356.91 813.61 | 1591
| 20 |'NUSATENGGARA TIMUR [ 2,720.67 | 592.09 183355 - 305.03
21 | TIMOR TIMUR [ 1,501.38 | 138.02 1,165.36 | 0.00
22 | SUGLAWESI UTARA | 1,743.04 489.99 1,234.03 24.02
I'"'23 | SULAWESI TENGAH [ 2,551.30 235.74 2,415.08 30.68
24 | SULAWES] SELATAN | 2.572.06 | 550.44 1,969.16 52.46
25 | SULAWESI TENGGARA | 1,081.39 | 169.39 843,45 69.01
26 | MALUKU [ 1.581.49 381.38 | 1.160.70 39.41 |
27 | IRIAN JAYA [ 1.601.84 . 648.40 934.44 19.00 |
| | [
TOTAL INDONESIA | 50050.00| 10315.00 38,368.07 1,366.97 |
-3
1991

rce : Ministry of Public Work,
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IABLE 4 : TOTAL NUMBER OF MOTGR VEHICLE THROUGHOUT
: INDONESIA ACCORDING TO ITS TYPE
No.| ~PROVINCE | aees | 1ese | 1se7 | - 1 999 | 990 | 199
aforacE | mase| 1395|110 1eos|  segss| 15800
696%  STSE LM sossl  296%  2.uK
Passenger Car| &7S| ~ 73 }0._?9_2! xs‘j 12m3]  peoo] 13.867)
isifl o7sl - 2imsel  sise 4538 3375
Bus 3632|  40s3]  LME| .‘,-‘!??ZJ . LI6T) 20631 2353
1268 139925 1428l 2003% 9sox|  1236s

Goods Vehicle| . 12403| 12526]  wax2| 1257) 1560] 16179 16456

3309 1L13% <IN 19.68% 3.7% 1.63%)

Motor Cycle 99.506| 107.13€| 1I2724[- 14381 1921|142 12530

7025 4965  1.40%  4.10% 2638 2.30%

2| sumaTERAUTARA | suo01| sassT| o sase ) enass| esigin] eseons| f70.80

s23%  susl sTm 390% 425 6%
46715| 50424 - 56068] '66414’ 2824 |  €399] 63,60

7245 10075 15.58%  880% -1958%  11.237
67| mgm| os006f 0551|3333 3ses6l 51

Passenger Car

Bus
11.39%] 6.30 1.75% 8.35%! 6.09%  5.90%
Goods Vehicle| 62537 - &501| - 68.059( 707 76917} -~ 23,09 85935
4S3% 336 s8] 62wl 743 3304
Motor Cvcle 3%0,2¢2} 395,638 | 0348 . 462,356 | 473,005) S506527) 52835
' cotl osesl | assm  2¢ss 6.‘291 5915
3| SUMATERA BARAT 19,767) 150516| 15922 15709 | 1a2808)  veoser| 156452
' 643% S mJ 6.14% 4008 s7im <%l
Passenger Car; M.A741- 15706| ° 17376| " 11,694 | 1242|1287 | 14326
10058 9.21%]  43.59% 3.58% 5.78%0 10.15%
Bus e8| emal - 77631 0 9007|012 ’.1'.“_1’, . 12,756
9.51% 1248 14.66%  10.12%] 11559 10.58%
Goods Vehicle| ~ 20124} = 21417| 23,300 -° 21,557 22471} 23769} 25,548 |'
604%  308% 3.09%  407% 5465  6.96%
Motor Cycle 100,321 {306,529 (- 130,785 . . 94,746 |" 98,084 | - 101,779 103,782
5.83 1M -16.93 3.40% 3.63% 1.93% -
s{Rlav. 20| 1a2ie| 155967 [ aeran | amao| issaa| sz
6.90%  s.43%  ces%l  -1s.e3% 8708 4

Passenger Car| 11452 13009| 15507] n,rnJ e umsl s
1978 1ensl e 4ssisl tesesi  ssig

v Bus 1,823 2003|  2750) - 1| - 347] o 434| 45D
sl zsE  sassl eum 20028 enw

- Goods V-hicle| 15007 16304 17,720 15,054 1,09 | 13352 14,59
7.9¢ 1.99%  1.00% Mm% 1093 ss524

Motor Cycle 104620 [ 111,328 119,990 | > 127,568 | 118,075 | 126311 ) 131,57

6009 178 ssem| 4.0l 6523 _ 4.00%
, é
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[ ; |
5 | SUMATERA SELATAN (i) 475,521i 52[,669;’ 60657T3| 633462 658229) 676,054 692198
se3nl  13.97% s76% 2298 2s3] 2:ms
Passenger Car | 4.7%| s579 ﬂmslj.‘-n?t_.oz.;_‘ Lesm0|  mse| o 2620
2s:% 22008 8365l 2395 4068l 330%)
Sus 13,585: 14022)  29385| 3033 | 31,349 |- 31,386| 33296
3.12% 53.03 3.C8 % 1.64%] 1.635] 4.23%)
Goods Vehicle 72.175| T,045| 650 99793 | 101,751 ] - 104,617] 107,142
2.13% KT 13.30% 1.92%  2.M4%  2.36%
Motor Cycle MLUT| ITITI| 4134261 434,761 445,149 | 456,199 | 465,551
. 9.53%  9.629]  376% 2333l  24%  201%
]
6 | DKIJAXARTA 1.236.608 | 1,374,896 | 1385461 | 1435731 | 1,515,299 | 1.649.€37 | 1,795,090
I 56w 3sssl 3stRl sassl 81w sanl
Passenger Car 30,177 3s6.183| 375,076| 398865 |- -435,650| asspui s3e2m0f
i 350%  6.04%  496%  8.23% 10543  9.05%
Bus WOT[ ULMT|[ 2480 13651 [ 150077 | 169,027 | 191973
i 1086% 10978 s7asl  ssi® g 11959
| Goods Vehicle 149,751 15498 159,749 164331) 175,170] 189,980 208,351
! i 505% 3208 2795 5008 5259 9.04%
| Motor Cycle 01512 715.063 m,noi 735,680 | . 757,393 | 304,186 | 260,056
i b 2w rovml 20ms 2898 ssm 6soql
7 ! JAWA BARAT m,mE ses.986| 785319| 793869 | 73, s) 847,100 as‘m;si
! 'oaasel aasam 1esml 06550 6.89% 458
| Passenger Car 160,147 | 165251 | 151,000] 1487 | 1s5120) 170T3] 176,336
| D 5308 -11.99%  -1.63%l 4n2al 9mg  3gsal
! Bus TR 25.672| 31,808 40,552 59,604 49,295 49,744 |
! | f16.03%  9.56%  20.56% -2.39%  19.66% 0343
- Goods Vehicle i [157.293; 10.215; :m.sss§ .»." 113,7C6 120,610 125,568
3 i _Mess ami§ assE 0336 7389 39w
| Motor Cycle | S24.065 ) STSITI 4548 4932421 4s23es! 506322 536.077 |
i i F oS3R8 235%  -2.26G 4.74%  5.55%
, _
8| sawa TENGAN @) 965,109 | 1,035.258 | 1,062,296 |. 1,131,667 | 1,371,386 | 1,395,367 | 1.470,345
€T8% 2558 613%  17.48% 1.12%  5.13%
Passenger Car 92,289 99571 101,303 111,565 | 141,608 |- 143,859 | 157,151
7318l 1mw  szozl  2ipal <l sk
Bus 14357 15521 15484 | 16,688 f - 18741[ - 20135] 22,73
1.63%  0.23% 7219 10.95%] 6923 11393
Goods Vehicle 93,507 { 104.130( 100,511 "106,118 | - 125421 137,122 144,172
SAS%  3.65%  S28% 15399  8.53%  4.39%
Motor Cycle 159,976 | 815986 ) ss1998| 897,296 | 1,085,616 | 1.089.251 | 1,146,799
6865  343%]  se3wl 173590  0.33% sS04




) 9 | JAWA TIMUR 13204271 1.439.241( 1,348.059 | 1,570,566 | 1.519.429 | 1,711,613 x.m.gi
8.265 -6.76 % $.535%] 3.20% 11.23% 13455

. Passenger Car 164,155 184,218 91,572 109088] 121960| 149940 152,431
10.59% -101.17% 16065 105581  15.66%1 11815

! Bus 7.875 11,230 53,386 2,497 9:,992 100,062 | 102,137
{ 3.16% 73578 35095  16.59 1.165% 2.03%,
§ Goods Vehicle 135,122 us,mi 1313681 143,075 | 146929 158.429| 185,770
474%  -10.33 3.52%) 1.4 7.26%  13.79%
b Motor Cycle 1010275 | 1,098,581 | 1,070,733 § 1,135,205 | 1.151,635 | 1,503,182 | 1,505.274 §
! s.ossl 2518 __s.s% 143%] 1163 13.66%)

!

i {BALI@) - 255,407 | 278878 317446 33855 ) 34,540} 432,037 415381
3 s<aml 12as%l emsl  eersl 15218 1Lus
, Passenger Car S RIS2| 323000 289011 34,607 | - 40,648 | 4T AT2f 52692
206%  19.62% 16495  14.35% 14355 9.91

Bus Ceawl ess|  emel 6wl 736] 30 7957

9.74% -1.735% A6% 1491% 12175 5.2
Goods Vehicle | 30.091| 32553| . 36378| 314m|. 407s4] -46595] 45569

7.51% 10.32%) 3.18 3.03%  12.56% .25

Motor Cycle | 196.395| 216250 25,5151 260705 | " 285,753 | 7 539,560 1 369,643

9.19% 11.92:' 5.63%) 3.95% 15.34%] 8.13

n KALIMANTAN BARAT 73,361 81,747 7,987 { 100,667 113450 119475| 130,375

9.62%) 7.09% 12.60% 9.65 %] 6.72% 5.71 5

;. Passenger Car 4,635 5274 6,032 8,511 939 10,209 11,289
l ’ - VLT 12.57 31.07% 6.51% 3.02% 9.57%
gus 2,346 2,874 291 | 2,183 2265 - 2412 2289

18.37% 2R -53.53%) 3.54%) 4.19%i 5115

Goods Cehicle- 5,856 6.471 1515|8402 9,114, .. 9530) 10,637

9.50%  13.89%  10.56%| 3.42% 31.74%  10.41%)

Motor Cycle 60,994 67,028 | 71525| - 81,331 90,623 | 97,564 105,660

9.14%) 6.15% 12.06%  10.25% 7.1 % 8.53%)

12| KALIMANTAN SELELATAN (4] 103,570 137,962 | 153.285| 162,463| 170,999 | 139,422 202,600

24.20%;  10.00%| 5.65% 4.9% 9.75% 6.47%

Passenger Car 12,207 12,184 15,011 15,719 16,485 24979 27,081

_ 0.19% 18.83%, 4.50% 4.65%  34.00% 1.76%

Bus 4,905 757 1? 911 31,024 202 1,091

547.95%) LM% 11.29% |o.oszl -13.53%]  56.86%)

Goocs Vehicle 9,441 2507 yi40¢|  12314|  13,088)  1s1S4| 20549

o 0.69% 16633 7398 s91% 27919 11.66%
Motor Cycle 780171 1S519] 126,053] 133S14] 140,402 | 145447} 152378

32.46% 8.36% 5.59% 491% 3.47% 4.36%
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[ f
13 { KALIMANTAN TiMUR 33| 10068 | 14595| 121102] 128381 139.359| 1191
' 1608  395% 537 soixl 1% isiwl
Passenger Car | 12635 11ses) 198} 12| 4] |1.4_;_3J 18,746
| 534%  030%  9.00%  735%  ses T
{  Bus sess| sz s.m;! - 6092] 6452} saos]| 520
Y 1077% 3.96%! ssesl  -19.59 3.70
Goods Vehicle 15755 | 1S917{. 167%6| 17574) 15516] 19599| 1.3
L02S 221 1.39% 5.09% S8 112N
Motor Cvcle 7aas| 76936  sosm|  sizsa| sl 95-9‘3’.[ 91313
- -1.38%) 4445 4.49% 6.07%l 7.43%) 0.39%|
|
14 | SULAWESI UTARA (5) 3812 n9ms) ueass| 1241 'm,oxsl 132.097‘ 136,052
12.465i 0375 7.23%! 15.81%: g 2915
: Passenger Car 14,243 16,961 15,752' 17,672 zz.m| x9,sze§ 20.192
| 16.00%  -7.68%f  10.86%  20.17%  -1357%  3.30%
| Bus 4965 6.581 6702{ 5658}  10.303 174 3233
| | 23.56% 1.81%  -13.45%  4S.61%  -33.65% 5.45%
| Goods vehicle 14907 6qz} 58|  1si3| mss|  2006s|  21313
] 10263 -5.54%  9.s8%]  23.67%f 223650 ssesmy
| Motor cycle | Ts2| M4B s0995! 70398 T2 &3] w63
: i D6 18S%  -15.05%]  11.92% 5675 1L%%
| T
15 | SULAWESI SELATAN (6) 302,633 ] 324,100 'm.us' 306,818| 316200 30561 l 343,050
! 6625  292%  3.31% 2.97% 4R%  3.65
, Passenger Car , nso] .50 30,881 | n,mi 20253 | 21901 | 2341
I ! | 676% 4355 64.99% T61% 13655  1213%
Bus | sam 9:02| 10| 9002) .85 HIEXTE | 165 ]
' 9.73%) 12.72%  -15.66%; 3.65%. 5.39%! 5355
‘1 Goods vehicle 275527 59,509 51,825 R e T ;3.-393;
Pl . P oosaem 2.8 3343% 2R 355% 2929
| | Motor Cycle P90 | 234620 200370 | 20263} 2:5533) I52423]  259.136
i : P 6.64%) 239% 003§ 2.07F 15is 2.59%)
: | t . :
16 | MALUKU 26386| 09| nam| pan| m2ssi 22| 2183
] asss| 45.63% 8.s1%  0.02%  11.20% 361%
Passenger Car 1826) - 21my . LIS 21570 LISTHo. 3,006( - 3,290
15.97% -26.71%  2049% -8643% 61.S1%  3.63%!
Bus - — . 154 uy. TRy 0 81| 4817) 5277|1305
1.0%  -1900%  9.28%  s2.:% smal 337934
Gooas Vehicle saos|  60] - saas) o ami7| ooast|  L110] 5589
B 12.64% 40.25%]  6.39% 466.04%| 23.33%  30.14%
Motor Cycle 18211 21,604 14307] 15,436 xs,;.'si 16,508] 17,101
15.71 -51.00 71.37% 6.08%  2.15%| 1L71%)
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No.| PROVINCE i 1ses ] 1986 | 1957 1988 | 1939 199 | 1991 .
|

17 ] IRAIN JAYA {31226 40.660i 42,305 4,113 44,137 413 45599

i M 3878 210%  oo0ss oo 3.20%

{ Passenger Car 6.632 6.929 6.390 7,098 7,059 6.056 6.157
i 2980 0.51%  293%]  0.55%  -16.56 1.32%
; | Bus 1,257 2211 Lﬁ;l 2,950 2,302 4177 463
; 205% 0498l nasl  asasel  axnsl  jess
' Goods vahicie 4252 4,456 4742 4 4,5«;, 479 5,520
: S48%  6.03 053% 376 3878 148
;' Motor Cycie ,615| 27064 2s4ds) 29348 302:0| 292261 29714
: i . 3838 asssl  3oam 295%l  Tursl—- re:al
l INDONESIA | 5825007 | 7308433 [ 7426075 | 7.761.€27 | 3,253,504 | 8550343 | 9,537.557
i 664%  19%  432%  S96%  675H 1.0
i Passenger Car 987,139 | 1,059,851 | 1,011,342 | 1.073.106 | 1,174,241 | 1,295,335 | 1,416,157
! 6565  4.50%)] 5.76% 8.61% 9.23%] 3.635
! Bus 231,463 | 256574 | 33414 eS| <3156 4685635 SoL015(-
' 9.7958  23.28% 13308  10.70%  1.82%  6.46%
' Goods Vehicle 39328 | §76.084| 0330 $92581| 937,299 | 1,009.357 | 1,084,334
i $.205 0.60%; 2.43% 3.771%] 145 6.91 5%
; Motor Cycle 4,765,117} 5,115,925 | 5,209.535 | 5,410,007 _75.719,_905|'_§_,o_'_rs,9|§_ 6,556,050
68565! 1508  3mg]  S3s% 6075  6.90%l

(1) Including Province

" — —

{2} 1Including Province

(3) 1Including Province
Timur and Timor Ti

{4} 1Including Province
(5) 1Including Province

(6) Including Province

Source :

Directorate of Traffic, Police pepartment . Republic of
Indonesia, April 1992.

of Jambi, Bengkulu and Lampung

of Yogyakarta

cf Nusa Tenggara Barat, Nusa Tenggare

mur

of Kalimantan Tengah

of Sulawesi Tengah

of Sulawesi Tenggara




TABLE ¢ :

QUALITY STAND&2D Of AMBIENT AIR

ANALYSIS

- SEASUSTHERT QUALITY IPMENT
NO JPARAMETER TE | STANOARD  METHODS Ew
1. Sallus dloksid (SO:) i e 0,10 ppm Psratosaniiin Spekt:ophotometcr
3 -
(160, jt/m~)
‘2. Kesbon monoksids (CO) § hm 20 ppm NDIR MOIP. Anslyres
aee.  jxim?) :
AR Ok gids nivogen 10} 24 i 0.95 ppm Salzman Specuophctometes
O 92350 jum?]
4. Ok sidan (O)l 1 jam 0.10 ppm ChemBumlaciceat Sprecunpholrmetes
(200, p3/m))
. loevs 14 pam 0.26 izl | Gravimetiic 11 - Vol
6. Timah hitgem (i 14 aam 0.06 m‘[mj - Geavimetic - Hi - Vol
- Exstaktf, penpbuan] - AAS
1. - ﬂlqrv;!;cn nltl3 n.s )G mcenit 0.0) ppm Mesourythlocysnsie Spaciinphatamelar
(4 aim))
‘8. Amonls LY 24 fim 1 ppm Hersder Speciroshatameter
1360 /e
9. Hidrokart-on ) im 0.4 ppm Flune lonl:stion c<
(160 jx/m})

Sle o - Measurement T.me is aversging

count by Geometric Mean

time ang for me2surement

-~ Stendaru HZS not velid for regionuwhicn contzins natural st

= *) : suogested

- NOIR : Non-dispersive Infrared
= HI-Vol : High Volume Sasmpling Methog
- AAS : Atomic Absorption Spectrophotometer

- GC : Gas Caromatograph

218

each hour is to be done




TABLE 7 : QUALITY STANDARD OF AIR EMISSION

- -—— -—————

TYPE EMISSION AIR QUALITY
NG TYPE OF VEHICLES OF ——— -
FUEL CcO NOXx HC SMOKE
(%) (ppm}  (ppm) (%)
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 5C
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 *) . 3.0 - - -
4. Motorcycle gasoline 4.5 2,800 2,400. -
or premix
gasoline 4.5 3.600 3,000 -
2 tax

— - —————————— — ——— S . — T —— —_". S —— — " . o U L S (S e S S5 5 S S

x) CNG : Compressed Natural Gas
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: .
: I
' pistiilation 25374 D g3 :
* ;0% vol.evap- Sc 72 :
' 50% vol.evap. 9 iCT '
' ¢0x vol.ev2D. S¢ 122 :
' Ead point cc 172 .
' 20% - 10% evao.tamd. Sc 10 '
! Reid Vapcur Fressure '
' at 100°F gsi 3,5 ASTM D.3222 :
' Octane Number , F-1 35,53 AST 0.263%-70,
‘ Octane Numbder,F-2 ag.,7 ASTH D.270C2-700
! Lead Conte:t g1 2,38 ASTH D.Z29 '
! TEL Content ml/AC 2.7 Caicutiated H
! Existent Gun ma/ 100 al I ASTH D.Z31 :
' sulenur Lcnient % wWC c,GQ7 ASTM DL 12535 '
' Corrosion Cu-sirip AZTH ROl 25T D120 :
' §pec.Gravity 50/60°F G,7t2< STM D.1288
' API Gravity at €0°F z2,9 '
! Colour,Visuzl yn!icw :
! Qcdour morkectaSle '
: :
TABLE g :TYPIC'L TEST FIGERE CF CHMERCIAL MOTCR FUIn i ITCGHESL (PRTERE -
[ 4
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0,820-0,85°% G,330-G,920

spec:Tic Graviiy 50/€0 F

Zlash PoinCiT.i.cc) 1547 387C) 154(68°C

viscosity Kinematic at 100

A

viscasity R=2¢wocdl at 1007 cee S 25 - 45

-

pour Pcoint max. F 55

O¢

Clcud point max. ¢ 60

seciment ccrntent % wt max. 0,03

max.0,28

yater contant X S

Colcur ASTHM

(o]
m

- max.0,02

Ash content 5 wi

3
g
i«
(o]
(o]
n .
3
[&]
P
(]
(@)

Carbon residue(Conracson) ~ oWl

sulphur conient % Wt max. 0,2

0
[d]
»
=
Q
ot

Copper Sirip corrosion

strong acid nuiber mg v H/er nil il

fotal acid number mg KOH/ar max. 0,6

3
(91}

Sin.

Cetzne numcar

o

min. =

-

Recovery a2t 200° ¢ % vol

2]
4]
”
o
(2}
[3]]

SCURCE : PIRTAMINA.
TABLE g : THE INDONESIAN SPECIFICATION FCR DIECTL FUELS. .
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(especially on January, February 1989)

%

all vear exposed to high level than standard

8.16 SENSITIVES AREAS IN THE DKI JAKARTA
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Amnex 14




]
1. The vresent Situation

3

AN

Urban transpert is generally believed to be respensible for between 7U to 8V
percent o the emissioas causing 2ir pollution in the greater Tehran area.
while automobrles are responsible for a2 -mejority of these emisgions, urban
buses and a large number of motorcycles also contribute to the problem.
Tehran Municipality is therefore actively pursuing the development of
alternate,- less polluting transport modes such as 2 metro and trolley buses.

a. Terran's Urban Trapsport Systep

3. It 13 estimated that there are about U.75 million passenger cars and
lizht duty 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 1.9Y6 passenzers, and the tctal passenger trips
generated is around .5 million pax-trips/day. Light duty trucks number about
bU,ULU, and make on average 5.4 trips/day vith an cccupancy of 1.0, generating
an additional U.5 million pax-trips/day. In total, passenger cars and light
duty trucks acccunt for atout Y million (51%X) of 2n estimated total of about
17.5 million pax-trips generated each day in the city.

§, 1n additicn to the above passgnger cars, there are about 2U,UUU taxis .
vhich opcrate either as share taxis 3n a fixed route, or as regular taxis.

The former charge a fixed fare per passenger (Rials 200) irrespective of
distance. It vas estimated (1YyU) that there are on average YUUU active taxis
oporating on a given day, with each gencrating 1/5 pax-tripssday, for a total
of 1.6 million pax-trips/day. Passenger cars, light trucks and taxis
therefore account for about bU percent of all passenger trips in the city.
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5. The number of motorcycles iIn the city is not knoun precisely: there are
about 350,000 registered motorcycles, but it is estimated that the total
number could be as high as 6UU,U0U. Based on an average of /.5 trips/day and
an occupancy of 1.%, it is estimated that motorcycles generate about 2.7
million pax-trips each day. :

6. Buses and mini-buses 2ccount for an additional 4.2 million pax-trips per
day. There are about 350U buses and a similar number of mini-buses, though
the latter are planned to be phased out as iarger buses become available.
Public transit services (bus and mini-bus) theretfore account for less than a
quarter (2&%) of total passenger trips.

7. It is estimated that there about 20,000 heavy trucks in the Creater
Tehran area, and about 2UUU of these are government ovned. About bUX of goods
imported to Iran pass through Tehran for distribution to other parts of the
country. Much of the truck tratfic cap be bypassed around the city, and heavy
trucks can be kept away from the city center by using smaller trucks for -urban
goods delivery. Several distribution centers for goods are currently being
planned for construction along the periphery of the city. ror instance, one
such center for fruit & vegetable distribution is being located to the south
of the city. I :

B. Urban Transport Uperations :

8. Congestion Levels: At present 1itt1e,or no data exist on capacities or
traffic volumes on various road sections in the city. However, visual
observations indicate that a high level of congestion tzkes 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 (UBU) area. There are
several E-W 2nd N-S arteries that operate at or near capacity, vith the E-W
corridors carrying somewhat more traffic. Bottlenecks are common at
intersections which are not designed for high volume flovw, and many major
intersections are roundabouts, ’

Y. Traffic Management: In order to manage the spiralling growth of traffic
in Tehran, the city center was designated as a restricted traffic arez ahout 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 1U
percent of the vehicles in Tehran have been issued stickers which allov them
te access this area during restricted hours (UbJU to 133U hrs). About two-
thirds of these permitted vehicles are Uovernment owned vehicles, another 127
are physician's cars and the remainder include taxis and.other vehicles. Each
permit costs between Hials 3U,UUU and 3JUU,UUU por year depending on the type
of user. A survey conducted b years ago indicated that about I.5 million
daily passenger-trips vere either originated or destined in this area., In
addition, there is a larger area, covering atout half the city, where truck

v restrictions apply. In this area only about 1U% of the truck fleet can enter
during restricted hours (UdUU to 210U hrs). No restrictions are placed on
motorcycles throughout the city. Although no data exist, tratfic personnel of

* M believe that these restrictions have significantly reduced automotive
tratfic in the city center.

1U.  Uemand Managemept: in order to manage peak demand on road facilities, 3
staggered vork hours program vas instituted in lehran about two years ago.
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The program called for separation of educational (schcol), government, and
commercial start times (U70U,UBUU,UYCU hrs respectively), but vas abandoned
vhen found to be tco rigid for most n€eds (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
found to be successful in many countries.

11. Parkips Management: A major component of an urban transport system is
parking, and this aspect appears not to have received much attention in Tehran
so far. Much can be accomplished through careful controls on the amount and
pricing of parking facilities. At present, most of the streets 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 traffic separation/discipline is adversely affected.
Any future program of traffic management should include development 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. (UB), a government subsidised public sector company. There are 35UU
buses in the UBU fieet, 73% of vhich are 16 or more years old. -All units are
diesel povered (see LPU conversion belov). The number of buses operating each
day on the road is about 250U. ‘'Ihe level of;maintenance, as evidenced by -
observed emissions, of most of the buses is poor. The age, poor condition,
along with overcrouding and high N-5 gradients found in the city, cause the
buses to emit 2 high level of air pollutants, mostly particulates. There are
151 bus routes vith a total route length of 18UU km. Average bus speed 183
about 10 kmph. ‘otal current ridership is about J million passengers/day
vhich is up 32% since last year. A rark & Hide facility (2000 cars), served
by express bus service, located to the east of the restricted UBD area has
proved successtul, and three more such facilities are planned to the north,
south and west. Bus fares currently are very low, Rls 10 for regular service
ard Rls 5U for express service. Parking in the Park & Hide costs Hls 2u0,

‘The operating cost of regular bus service has been estimated at Kls bU per
passenger trip , and therefore the tariff covers only one-sixth of costs.
‘'here are about J5UU mini-buses in ‘Tehran. #However, they are being phased out
and replaced with 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) a more integrated service can be offered to effect a significant
shift avay from private automobile use.

C. Yehicle Technology ' '

13. rleet. Characteristics: ‘The major characteristic of all vehicle sub- |
tleets in tehran 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 Co., the average age of
the bus fleet is also high, exceeding 16 years. AsS regards the composition of -
the passenger car & 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(l1.4 to 2.0 1t engine), mostly Paykan (16UU cc Hillman Hunter
engine), and z2u% small size cars, mostly Saipa/ Renault 5 (110U cc engine),
The rest being distributed among a number of other locally produced vehicles
(eg. #3azda pick-ups, Land Kover, Feugeot SU4, etc.). About YU% ‘of the
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motorcycles in use arc of domestic manufacture, and of those larger than U
cc, most are Honda (4-stroke) or Yamaha (2-stroke), while those less than su
cc are all 2-stroke (eg. vespa, Bravo, Peugeot, etc.). The bus fleet consists
mainly of locally produced lran-Hercedes Benz (U3UZ) which make up b5% of the
total, and imported vehicles (Mercedes Benz, lkarus, Volvo) make up the
rema:inder. Three types of mini-buses (FIAT, 1VELU, Mercdedes Benz) are
lccally produced., No data exist on the composition of the heavy duty truck
fleet, however, the fleet consists of a large variety of imported and locally
prcduced trucks.

14. Eknmine Technoiosy, Emission Uontrols and Levels: &s more than YUX of

vehran'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 196Us (the Paykan produced since 1965, the Henault
since 1Y77). This means that no emission controls at all are used, and fuel
efficiency is poor (lov compression, no engine modifications). Theretore it
is believed that the so-called pre-tUt emission levels of the LEuropean cars
are most representative of the actual emifsions of the Tehran fleet. A
preliminary calculation using EU CUPERTYU" suggests the folloving
representative emission and fuel consumption factors for the light vehicle
fleet of Tehran:

(U: 63 g/km  HC: 5.2 g/km  NUX: 1.7 g/km  Fuel Const 18.1 1t/1UUKm -

‘the above assume an average speed of; 18 kmph and includes cold start and
evaporative emissions (in the case of HU) and do not account for altitude and
slope effects. The LU, HC, 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. Domestic Automoiive Production: In Iran there are iU manufacturers of
road vehicles, and 3 manufacturers of engines. As regards the prcduction of
light vehicles, while capacity exists to produce 150,0U0 vehicles per year,
the actual yearly output nov is about 25,UUU., Also, plans are undervay to
manuf acture more modern vehicles: Peugeot 4Ub and 2u5 (lran Khodro to.),
Kenault 21 (Saipa Co.), and soon Mercedes, Citroen, Daivoo, and Volkswagen. It
vas noted that these vehicles are of the latest European conventional
technology with regard to emission controls, i.e. they can comply with the ECE
15-U4 emission standards.

16. tuels: ‘Ihe mission estimated fuel consumption in Creater ‘lehran to be
1.5 million tonnes of normal (87 octane rating) gasoliné and 25U,U00 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. The quality of fuels is
also rather poor: 2.11 g/gal (or U.5b g/1) lead content in the gasoline, and
1% by weight sulphur content in the diesel. Fuel volatility is also high, and
the mission estimated the Heid vapor Pressure to be Yu/dU kra.
(vinter/summer). A recent attempt to introduce unleaded gasoline vas not

1/turopean Community's "Ucmputer Program to Lalculate Emissions from Koad
Traffic”

N
(5]
~1

('\




accepted by the public probably because the fuel had a lou octane rating vhich
caused engine knocking. :

v, Air volluticn Situation

17. Querall Air tuality: According to available air quality data, the city
cf Tehran faces severe pollution from (U, suspended particulates, SUZ2,
airborne lead "(7 ug/mJ yearly average} and NUZ, the levels often exceed WHU
guidelines. Although no 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), wind direction and sp=ea (calm most of the time with mild winds
from the uest/northc 5e), sanshins (35.4N latitude), and frequent temperature
inversions (about 26U in one y:s-_ usually occurring during the night and
lasting till mid-morning) provi.= the necessary conditions for photochemlcal
transformation of the hig VUU and NUX concentrations. .

18. Emission Sources: To date nc 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 sitvated
mostly upuind to the west of the city, and a refinery to the south), as well
as small factories located throughout the city. The city authorities, based
on 2 theoretical approach, estimate that road tratfic is responsible for v to
BUZ of the overall emissions, .wvhile the rest is attributed to industrial and
re51dentia1 emissions, ;

19. Local Pollutants: ‘The mission, based on the assumptions 1aid down.in
Arnex 11, made the following estimates of the annual road traffic-emissions
for Tehran (reference year 1Y9U): LU 750 kt; VUC 90 kt; NUx 25 Kkt Lead 1
kt; 8U2 5 kt; and bFarticulates 0.9 kt,

20. Ureenhouse Uases: Based on the fuel consumption (including.industrial
activities) in the 'irban agglomeration of Tehran im 1Y8Y, and taking into
account the above estimates with regard to road traffic, the mission estimated
the following emissions of LUZ:

Consumption kt Lu2 Emissions kt

tasoline 1459 ’ J200
biesel 24873 7800
of ehich transport 250 - 80U
Kerosene 109y . J5U0
Heavy Fuel Yg4 Juuu

Note: No data for natural gas consump(ion are inciﬁded.

The above indicates that road traffic accounts for approximately 25% of the
U2 emissions, hovever, 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 minor quantities by
road traffic in ‘lehran, eg. CH4 3.7 kt, N2U 0.1 Kkt.

21, Health Impacts: studies have shovn high lead concentrations in the
blood of Tehran‘'s residents. ‘he relatlvely frequent occurrence of
temperature inversions (as many as 26U days in a year), vould indicate that

.

238




the health impacts of air pollution are significant. Hovever, specific
information on other health impacts were not available to the mission.

22. Aix pollution Monitoring: Ambient concentrations of a number of
pollutants are systematically monitored by the follouving institutions:

x The bepartment of Environment operates one (used to be 5 in 1Y41)
station measuring CuU, NUx and SUZ ambient concentrations (until
recently THC and suspended particulates vere also measured).

x Ministry of Health operates 13 statlons, monitoring SUZ2, suspended
particulates and lead. |

® Ministry of Uil operates 2 stations (one mobile), monitoring Suz,
NUZ, particulates, sulfation rates, haze, and meteorological data.

® The Atomic Energy Urganisation of lran measures trace elements
(eg. lead, etc.).

E. bolicies Affectipe Urban Transport .
. . !
23. Fuel Pricing: tuel prices in iran have historically been set at
extremely lov levels, Presently, gasoline is priced at Kls. 5U /libre (uss
U.14 /gallon), and diesel at K1s. 1U /libre (USS U.03 /gallon). These low-
fuel prices have several implications for urban transport and air pollution in
Tehran. Automobile use 1s favored oyer public transit, since the latter
capnot compete at such extremely lov fuel prices. frurther, fuel efficiency is
not an important consideration, and the continued use of extremely inefficient
and obsolete vehicles (about 4UX of ‘fehran’'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 lov prices
vhich make the cost of producing such fuels uneconomic.

24. provision of public Trapsit: 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 family 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 a socially inferior form of transport,
Bus tariffs have accordingly, and in line vith the low cost of automobile use,
been kept extremely low (i#l1s, 1U /trip) with the result that the public bus .
company recovers about one-sixth of costs, and on some routes only minimal
services are provided. ‘The Hunicipality is-now actively- pursuing a number of
public transport initiatives such as express buses from Park & Hide
locations,the Metro and Irolley Bus (see below), however the success of these
efforts will depend to a large extent on either rectifying the distortions
caused by low fuel prices, or reliance on heavy subsidies for public
transport. ' ,

25. lLand uUse Policies: ‘lehran has grown rapidly from a city of less than
one million people in 1946, 4.5 million in 1Y/6, to over b million in 19YUb.
Ihe resident population now 13 estimated to be about 7.2 million, and

including the people who come into the city during the day, the population



served by the urban transport system is estimated to approach 1U million.
rThis rapid growth in demand has led the city to ‘increase zoning densities in
the downtown areas, with densities being tripled In scme cases. These
increases in densities have not been coupled with increased provision of
competitive public transport facilities, and even though the city is
adequately endoved with road space (¢4% of land area), the resulting increase
in vehicular traffic has caused severe congestion in the downtoun areas. .
agglomeration diseconomies may already have set in: there nov 2ppears to be a
net out- migration from the city, with the urban grovth rate, vhich was over 4
% pa. recently, declining to i.8 %, which is below the rate ot natural
increase for the nation.
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