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In accoi:dance with Project Document IPIRA.S/891057 ·Regional Networtc on 

Control and Reaulatory Measures Qn:emi• Motor Vehicle F.aissicni 

ltUOO/tHP in coopet ation with Korea Institute of Science and 

Technology(KIST) orpnized an Expert Group Meeti• on In-Use Motor Vehicle 

Inspection for F.aission C'.cntrol in the Asia-Paci fie Region. The meeting 

was held on October 20-22. 1992 in Seoul at the premises of KIST. 

The meetirw was the first in the series of four meetirws to be held 

Wider the project IP~/057. It was devoted to probl- of in-use 

vehicle inspection for •ission cantrol to which top priority is giwn in 

the first phase of the project. 

Main objectiws of the Meeting were as follon: 

1. Dewlopment objectiw 

To initiate. develop and prmote the cooperatimi ..._ the countries 

of the resian in the field of mtor vehicle •ission cantrol and to set 

up the ru:leus of the resional network for the development and 

prmotion of recc o ldations c:oncernirw ahaust •ission standards and 

practical policy -.res. 

2. lmedinte objectives 

a) to provide a fonm for excharwe of experience and informtion 

..,.. countri• o! the resion in the field of in-use a>tor vehicle 

•iuions. 

b) to assess options for the inspection of in-use motor vehicles for 

•iuion control. in particular teat proc:eO.ares and •ission 

li•its. and to identify options and CGm10n approaches which are 

most appropriate for the perticipttina c:ountri•. 

c:) to review the draft of •Guidelines for In-use Motor Vehicle 

Inspection for uiasion Control in the Asia-Paci fie Region'" and to 

adopt i ta term. 
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II. Agmia 

The agenda of the meeting is inclosed in Annex 1. 

III. Partici1111ts 

Partici1&1ts were: 

- the nipi esentatiws of the followirw countries which haw already 

declanxl their participation er.- their int.et-est in the project: Olina, 

tq Kaw. India, Indonesia, Iran, Korea, Malaysia, Philippines, 

Silwapol"e, Sri Lar*a and Thailand. 

- lNF/1JUOO staff. 

- a technical cmsul tent. 

The full list of partici1ants is given in Amex 2. The updated list of 

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

IV. Presmtatioo of the ra&1ltait's Pale' 

The consultant presented his draft of ·Guide I ines for In-use Motor 

Vehicle Inspection for E'llission Control in the Asia-Pacific Region·, 

cmpoeed of two pN"ts. 

The first part included: 

- the status of in-use vehicle inspection for •ission control around 

the world. 

- the status of in-use vehicle inspection in CCU\tri• of the region 

visited during his fact-finding •ission: India. Korea, Millaysia, 

Singapore, Sri Lanka, Thai land, 

- a technical background on pollutant •iuions frc. SI engine-driven 

vehicles and their ~t •thods. 
- a technical beckground on -*8 .....--it of diesel-driven vehicles. 

In the MCOnd part of hi• paper, the ccrwul tant pr~ted: 

- an outline of the 80tor vehicle •iRion control systee ~ for 
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countries participating in the "project. comprising general description 

of the systea. functions of its •in cmponents. organizational 

structure of technical services for mission control. 

- p'Clp058ls for ~ test procedures for in-use vehicles equipped with 

both SI and diesel engines. including aission 1 i•i ts. measureaent 

•thods and required equipment. 

- reccnmdations for i111>lementation of in-use vehicle inspections for 

mission control. 

In the aotor vehicle emission control system proposed for countries 

participating in the project the emission control consists in: 

- legislation empowe1 ing cmpetent authorities to carTy out control and 

specifying its ruh ... · and proadJres. 

- standards (regulations) for new - and in-use vehicles and standards 

for fuel quality. specifying liaits and test methods. 

- network of test centres and inspection stat.ions. 

- supportive and enfon: eu 1t elements such as vehicle registration 

system. ecanmic aeasures: e.g. taxation. custm-duties, incentives 

etc .• enfon:ing measures: e.g. sanctions and penalties, •intenance 

and repli r network. 

Inspections of in-use vehicles for eaission control include: 

a) undatorY periodical inspect i ans. 

b) randoll on-road checks. 

There should be a good cooperation between services conducting 

periodical inspections on one hand and randcw on-road checks on the other. 

These services often report to different authorities. They. in particular, 

llhould: 

- use the saae test methods, 

- use t.he sue •passec1• and "failed• criteria. 

- exchange inf orations. 

On-road check results should be used to 8'Xli tor the perforur.ce of 
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individual inspectian stations. Stations for which the failure rate during 

these checks is high are to cme ooder special surveillance. Their 

equiJ9B11t is to be checked for •l functions and cal ibratim. Penal ties 

should be introcb:ed for violatim. 

In principle. in a long ten the periodic inspectim should be 

mndatocy for all whicle categories. The exception to this rule can mly 

be categories whose cantributions to air pollutim is urginal e.g. mopeds, 

motorcycles in SC9! countries. As the frequency of periodical inspection 

depends on EflY variables different for countries participating in the 

project, general recc• endations in this respect can not be given. lt 

should be de~ined to SC9! extent by the •thod of •tria~s and ftTOl"S·, 

eo&t effectiveness being. uong others, a factor. Ckte of tM criteria for 

the efficiency of periodical il'l5p8Ction is the disct epancy between its 

failure rate and that of on-road checks. A high dibC1epency shows that 

this efficiency, uong others because of insufficient frequax::y, is too 

low. 

It is rec:c•ended that the periodical inspection is conducted on •test 

only• basis. Arrt repairs should not be perfor9ed by inspectim stations. 

The only exception to this rule is the <D adjustment for uncontrolled-and 

reduced-emission whicles if the l i•i t is exceeded. 

The &rn1&l share of vehicles chedced during on-road checks &hould be at 

l'-3St 591 of total number. If this share is lower. the efficier."Y of the 

•ission reduction suffers. Tio«> kinds of limits are recamended: 

- basic 1 i•i ts, 

- ·prohibition" li•its. 

The vehicle which flli ls the periodical inspection, among others because 

it exceed& the basic li•i t, is given a repair order. The owner is obliged 

to have the defects repaired and to submit the vehicle for reinspection 

•i thin the specified period, usually a fortr.ight. If the vehicle fai Is the 

reinspection it is giver" a ·prohibition of use· order. Such an order is 

also issued if the •ission during the periodical inspection exceeJs the 

·prohibition" li•it. In this case it is only permitted to drive the 
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vehicle the shortest way to a repair statioo and back to the inspectioo 

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 •issioo level exceeds: 

- basic 1 iai t for diesel vehicles, 

- •pro1tibi tioo· liai t for vehicles equipped with SI tqlines, the 

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

- the vehicle is submitted for inspection (after road-side checks) or 

for reinspectioo (if it has failed the periodical insoection) after 

the prescribed date, 

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

The basic and ·fine• liaits for smoke are the same as in this case the 

owner/driver is able to see that the vehicle is in poor tednical 

conditions. However, it is recxi•ended to set the ·nne· liait at 

•pro1tibition· liait for vehicles equipped with SI engines. 

Countries particiiating in the project di ff er very auch in respect of 

conditions affecting the •issioo level. Consequently. the i111>lmentation 

of one ~ •ission standard for in-use vehicle in the initial phase of 

the project does not seea to be realistic. Therefore three levels of 

requirements are reoo•ended: 

- for uncontrolled vehicles, 

- for reduced-•ission vehicles, 

- for low-•ission vehicles. 

The ul ti•te goal is. how~:er, to harmonize requirements and to 

introduce ~ standards at least for groups of countries having siailar 

conditions. 

The following ScopP. of in-use vehicle inspections and liai ts were 

proposed fur vehicles equipped with SI qinea. 

- 5 -



lh:ontrol led vehicles 

A.. Visual c:heclcs: 

- em.st system. 

- inlet system. 

- iFi ti on system. 

- oi 1 and fuel leek&. 

B. ~ of carbon 8CIOOXide (CD) concentration at (low) idle speed. 

Basic li•it: 4.S- vol. (&ll vol.). 

Prohibition li•i t: S- wl. 

If the <XJ cancentration at idle mceeds 4. S- wl.. the idle adjustment 

should be performed by means of the cmponents provided for this pll'POSe 

and specified in the Qll'l8r•s mrual. 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. S- wl. is not aooth (vibrations. 

stalling. speed fluctuations) with the •ixture needle not fully turned in 

and visual chedcs have not detected any defects. the vehicle is given the 

•grace• li•it 6.0ll vol. 

Rednced--ission vehicles 

A. Visual checks: 

- exhaust system, 

- inlet system, 

- i&ni tioo system, 

- oi 1 and fuel leaks. 

- crankcue ventilation system, 

- anti-pollution devices. 

B. °'8ck of CD concentration at idle speed 
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Basic liait: 4.5'1 wl. within the ~ine idle speed r-. specified by 

the .... facturer and approwd during the type certification. 

Prohibition liai t: 8. 0. wl. 

If the aeasured m value exceeds 4.5'1 wl. or the ~ine idi.e speed is 

not within specified rmwt. the idle adjustmnt should be performed by 

wns of components provided for this purpose and specified in the omer·s 

mrmal. If the idle can not be adjusted properly. the vehicle is given a 

repair order (see poi11t 5.2.4. }. 

lmr-aission vehicles 

A. Visual checks: 

- exhaust systea. 

- inlet system, 

- isni tion system, 

- crankcase wnti lat ion system. 

- anti-pollution devices. in particular catalytic converter and l -

probe. 

B. aM!Cks of pollutant concentrations 

Two steps of requirements for low-aission vehicles are set: 

- step I - basic requirements, 

- step II - enhanced requirements. 

The details are given in Table 1. For low-•ission vehicles any idle 

adjustments are not perfof'lled. If the vehicle fails to meet any 

requirements, a reptir order is given. 
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Requirements for los--ission Yehicles Table 1 

Specification Step I Step II 

1. CO concentration at loe idle• 

(• vol.): 

- basic 1 iai t 1.2 0.5 

- prohibition liait 4.5 4.5 

2. II: concentration at los idle• 

(ppa as hexane): 

- basic liai t 220 100 

- prohibition liait 800 800 

3. a> concentration at raised idle 

speed 2500 .,. (• vol. ) : 

- basic 1 iai t --- 0.3 

- prohibition liait --- 4.5 

4. II: concentratian at raised idle 

speed of 2500 .,. 

- basic l iai t --- 100 

- prohibitian liait --- 800 

5. Air fuel equivalence ratio at 

raised idle speed or 2500 .,. --- 1 + 0.03 

• Low idle speed should be within the range specified by the aanufacturer 

and approved during type certification. 

The propoeed scope of •i.aian inspections and liaits for 1iehicle 

equipped with Diesel engines are as fol Ion. 

A. Visual checks: 

- exhaust systm, 

- injection systm, 

- inlet aystm, 

- oi I and fuel leaks, 

- 8 -



- anti-P>llution devices. 

B. 0'8Ck of smolce intemi ty by free acceleration method froa lM idle 

speed. 

lbccJntrol led vehicles 

Basic I iai t: 

Prohibition liait: 

Reduced-emission vehicles 

Basic l iai t: 

Prohibition liait: 

Lair-emission vehicles 

Basic 1 iai t: 

Prohibition liait: 

- 65ISJ (2. a.-•) 
- 8CllSlJ (3.7a-I) 

- 5CISJ (1. r.- l) 

- 8CllSlJ (3. 7-1) 

value measured and approved ciurirw the type 

certification increased by a lump figure of 

lCllSU (O . .ta-1) but not hisher than 1.6-1 

(SCISJ) 

- BOHSll (3.7a-I) 

The above 1 iai ta are expressed in HSU. However. it does not aean that 

only Cartridge aokwters can be used. Other types, includirw fi 1 ter-type 

instruments, can be applied providirw the liaits are equivalent to thoee 

specified above. 

In periodical inspections, the full-load stop adjustment screw of the 

injection puap pemor is sealed after the vehicle has passed the test. 

The e•iins ..ices it difficult to decrease the fuel delivery before the 

inspection and to increase it, and therefore the 8llOke level. after the 
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inspection which is smetimes the case. If any repair of the injection 

pmp requiring the removal of sealing is perforaed between two consecutive 

inspections, the vehicle aust be taken to an inspection station, 

imediately after the repair has been completed, for a smke check and 

sealing. Vehicles can not be used without the screw properly sealed. 

The consultant r~Kled the fol lowing equiiment for checks of 

pollutant cmcentrations for mandatory periodical inspections and random 

on-road inspections: 

a) for vehicles equipped with SI engines: 

- mono-component(Cll) analysers for WlCCllltrolled and reduced-emission 

vehicles, 

- bi(Cll,11:)- and 1a1lti-component analysers (Cll, II:, Clli. 02) for 

low-emission engines, 

b) for vehicles equipped with Diesel engines: 

- partial fl0tt opacimeters. 

The main ~lusions of consultant's paper were as follows: 

1. The Eituation in the region with regard to in-use vehicle technical 

conditions and their inspections varies frm country to COWltry. 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 eaissions from motor vehicles 

by: 

- upgrading the standard of current inspections, 

- extending the inspection on further vehicle categories 

sisnif icantly contributing to total air pollution. 

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

the 118jori ty of countries pnrticipating in the project. 

3. The reduction of emission through enhanced inspections can be 

achieved with lower costs l)f initial invest11e11t than nther reduction 

options. On the average, it 11ay be in 111ny cases cost-neutral to 
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motorists as additional costs of inspections and repairs are 

c:mpensated by lower fuel costs resulting froa an improWEnt in 

vehicle fuel economy. 

4. In order to UAVade the technical standard of current inspections 

the fol lowing •in steps should be taken up: 

- to specify in detail and/or to correct test •thods, 

- 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 noke measurements 

in diesel vehicles. 

5. One or two centres for training of senior technical inspectors from 

countries participating in the project are badly needed in the 

region. The region as a whole has sufficient expertise and 

faci 1 i ties for this purpose. 

6. A reliable data base for the assesaent of motor vehicle eaission 

reduction options and for the identification of the most suitable 

ones is required. For this purpose, motor vehicle eaission 

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 al 1 participating countries in August, 1992. 

V. Presentatim of the Qxmtry PaJ8'5 

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. 

Cllina ( Annex 4 ) 

Title: General View of ~tor Vehicle Inspection for Emission Control in 
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Olina 

Authors: Mr.Piao~ Mr.Li Guoxialll and Mr. Ye lilihai. 

Hiahway Research Institute. Ministry of ec-mications. 

Presented by: Mr. Ye lilihai. 

Hong Kang { Amex 5 ) 

Title: Vehicle F.aission Control in Hong Kong 

Presented by: Mr. Kmg Ha 

Vehicle F.aissioo Control Section. Horw Kmg Enviramental 

Protection Department. 

India ( Amex 6 ) 

Ti tie: Country Paper on Inspection of In-Use Motor Vehicle &issions in 

India 

Authors: Dr.B.P.Pundir, Mr.N.Bagchi, Mr.B.~ta 

Presented by: Mr. N. Bagchi. 

Korea ( Amex 7 ) 

Title: Vehicle F.aissiun Standard and Control Strategies in Korea 

Author: Dr.Kil-<mo Moon 

Environment Research Center, Korea Institute of Science and 

Technology (KIST) 

Presented by: Dr. Ki 1-<mo Moon. 

Sinppore ( Annex 8 ) 

Ti tie: Country Paper of Singapore 

Presented by: Mr.Ng Yook Koong 

Registry of Vehicles. 
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Sri Lanca ( Amex 9 ) 

Title: Country Paper of Sri Larh 

Presented by: Mr.D.D. T. lijesundara 

C:C-issianer of Motor Traffic. 

Thailmd ( Amex 10 ) 

Title: In-use Motor Vehicle Inspection for &issims Control in Thailinl. 

Authors: Mr. Pl eecha Orprasirth. 

Depity Director General. 1.-.l Trmspo1 t Departmnt, 

Mr.Suvicll Voravisuthikul, 

Director of Transport Erwineerins Division, Land Trmisport 

Department 

Presented by: Mr. Preecha Orprasi th. 

Malaysia ( Amex 11 ) 

Ti tie: Cauntry Report of Malaysia. Control and Regulatory Measures 

C.oncemins Motor Vehicle &iuians 

Authors: Mr. Marzulti Mclchatar 

F.nvirar--.tal Control Officer, Mobile Sources Section, 

Departmnt of F.nvi~t 

Mr. Yacob imail 

Assistant Director, Technical Division, Road Transport Division. 

Presented by: Mr. Marzulti Mokh3tar. 

Phi 1 ippines { Amex 12 ) 

Title: Status of In-use Motor Vehicle Inspection for &ission Ccntrol in 

the Phi 1 ippinas 

Authors: Mra.Cirila S.Botor, Att.Percival Cendana, Mr.~l 
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Guitierraz 

Pres :;.eel by: Mr&.Cirila S.Botor. 

Indonesia ( Amex 13) 

Title: r.c.ntry Paper of Indonesia 

Author: Mr.Dti lahyono Symuli 

Directorate General of Llr1d Trm&pOrt. Ministry of ~ications 

Presented by: .... Dti lahyono SyarJmdi. 

Inn ( Amax 14) 

Title: tibtor Vehicle Pollution in Iran 

Author: Mr&. Paimmeh Hasteh 

Teheran Traffic Control Centre 

Presented by: Mrs. Paimneh Hasteh. 

VI. Review of the Iraft of 'wioolims' ant ~tioo of Its Tn. 

The Meeting reviewed in great detail the draft of ·widelines for In-use 

tibtor Vehicle Inspection for Eaiaion Control iri the Asia-Paci fie Region· 

prepared by the consultant. The min proposals for ... a.ea.ts wle and 

accepted were as follows. 

1) A•umeuts •i th reprd to the fan and ('.Qlltent of the draft: 

a) to include findirws of the consultant'& •ission to °'ina, Hong Kong. 

Phi 1 ippines, Indonesia and Iran to be held after the Meeting into 

Amax 1, 

b) to consider the pouibility of cmbining chapters 4.4 and 7, 

c) to prepare '"Executive~· and to include chapter 7 '"Conclusions" 

into it. 

2) ~its with reprd to the motor vehicle •inion control sysi.: 

a) certificate of fitneu of the equis-nt used for •inion inspections 
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should be issued not by tedm1cal centers or by regional inspection 

stations, but by an independent aathority. 

3) Ameucants with repnl to aission liaits: 

a) to set up the basic SllJlce I iai t for lm--ission vehicles equipped 

with Diesel engines at 40 HSU instead of at 50 191 as reccac ded in 

the draft, hec-ese particulates and lmlSe aissions are a very 

iaportmtt envinxmental problem in the whole region, 

b) to reduce the ·prohibition· liaits: 

- for reduced-eaission whicles equipped with Diesel engines froa 80 

191 to 70 HSU, 

- for l01J-emission vehicles equipped with Diesel engines froa 80 HSU 

to 60 HSU, 

- for low-eaission vehicles equipped with SI engines (step II) froa 

4. 5111 vol. to 3W vol.. 

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

equipped with SI engines: 

- step 1: m liait 4.5111 wl. (as recCiamded in the draft), 

- step II: m liai t 4. 5111 vol.. OC liai t l()()()ppm ( NDIR m1alyser 

expressed as hexane), 

4) Aaeuments with regard to test •thods: 

a) to specify •at least• four accelerations for the aeasureaent of s.oke 

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

exhaust systa and coabustion chamer and 2 for actual aeasurement. 

The Meeting adopted the aended teras of "widelines" with regard to: 

a) aotor vehicle aission control systa, 

b) inspection procedure, 

c) test aethods, 

d) •inion liai ts. 

e) equiiment. 

VII. Verwe of Next htinp 
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The next workshops wi 11 be dewted to: 

I) new motor vehicle type approval procedures with reprd to •issions. 

2) motor fuel and lubricant specifications for low missions. 

3) practkal pol icy -.res for the reduction of vehicle •issions. 

In order to suesigthen the activities and cooperation under the project 

and to ext£!fld the exc:harw! of aperience, the Meetirw recHn ded to 

orpnize the worlcshap listed under I) in a country where testirw facilities 

for type approval exist and the workshop 2) in mi oil procUcifW country 

with well-developed petroc::hmical industry. The Meetirw sugested that the 

workshop l) be hosted by Indonesia mil the workshop 2) by Sirwq>ore. The 

national focal points of these two c:ounU-ies and also other interested 

counU-ies are requested to infor8 ltHOO by the end of Decenber about their 

readiness to host the workshop&. 

VIII. fatlusioos ard Rtmmatioos 

1. The gradual harmonization of inspection procedures for in-use motor 

vehicle •ission control is required in the region. with a view to 

introcb:ing. as the ulti•te goal. ~ test •thods. equisment Inf 

•ission 1 i•i ts at least for groups of countries havi111 si•i lar c:ondi tions. 

The harmonization will assist in the reduction of mtor vehicle emissions. 

among others, by increasi111 the ...-ket power and volme and by lllki111 it 

easier for vehicle suppliers to .-t ~ standards specific for the 

region. 

2. It is recc•ended to phase in the harmonization in lines with the 

wnded term conceming control systm, inspection procedures, test 

•thods. equipment and e11ission li•i ts specified in ·wideiines for In-use 

Motor Vehicle Inspection for &ission c.ontrol in the Asia-Paci fie Region· 

adopted at the Meeting. 

3. In the Eajori ty of countries perticipating in the project the potential 

of in-use vehicle inspections with reprd to emission reduction is not 

taken sufficient lldvantap of. It is pouible to considerably reduce 
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•issions by upgrading the standard of current inspections. This reduction 

can be achieved with lonr costs of initial investments than other 

reduction options. (kl the average, it is also cost-neutral for vehicle 

MnerS. The detailed recc e dations given in ·Guidelines· for measures to 

be taken in individual countries are vecy useful for this purpose. 

4. In order to harsJnize inspection proceciJres and to upgrade the standard 

of current inspections for in-use motor vehicle eaission control a centre 

for training of senior technical a!I\ in charge of 80tor vehicle mission 

prahleas in countries participating in the project is needed in the region. 

The •in focal point for the project is expected to play an active role in 

the training. 
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of Expert Group Neeti~ 

on In-ll&e Motor Vehicle Inspection 

in the Asia-Paci fie Region 

20 October 1992. Tuesday 

9:00 - 9:30 

9:30 - 10:20 

Registration at KIST 

a) Openirg Re.arks by Mr.Jacob Guijt, 

lHP Resident Representative 

b) lelcaee Address by Vice-president of KIST. Dr.Ch-ban. 

bean 

c) lelcaee Address and Project Objective Description 

by Dr.Hans Seidel, ~IOO Senior Industrial Develqment 

Officer 

10: 30 - 12: 00 Presentation of the draft guide! ines by ~IOO 

Consultant, Dr. S. Radziairslci 

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

mission Control 

14:00 - 15:30 Presentation of the draft guidelines by ~100 

Consultant, Dr.S.Radziairslci 

15: 45 - 16: 15 

16:15 - 16:45 

16:45 - 17:15 

17:15 - 17:45 

Part II: In-Use Vehicle mission Inspection System 

for the Resion 

Country Paper of Qiina 

Country Paper of Hong Kong 

Country Paper of India 

Country Paper of Korea 

- 18 -



21 October 1992. lecklesday 

9:00 - 9:30 Country Paper of Singapore 

9:30 - 10:00 Country Paper of Sri Urita 

10:00 - 10:30 Country Paper of Thailand 

10: 45 - 11: 15 Country Paper of Malaysia 

11:15 - 11:45 Country Paper of Philippines 

11:45 - 12:15 Country Paper of Indonesia 

12:15 - 12:45 Country Paper of Iran 

14: 15 - 18:00 Review of the draft of ·Guidelines· and 

adoption of its tens. 

22 October 1992, lh.u-sday 

9:00 - 12:00 a) Review of the draft final report of 

the meeting and its adoption 

b) Venae of next Expert Group Meetings 

c) Discussion on ~ problems, prospects and ideas for 

additional activities. 

d) Closing remarks by lt-lIOO representative, Dr.Hans Seidel 

14:00 - 18:00 Technical Visit to North lnspectfon Station in Seoul. 
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Olina 

Hong Kong 

UST OF PART! C: ?.\\TS 
Df/RAS/89:057. E:cper~ Gro•.ip '-leeting Jn 

In-use Motor Vehicle Inspection for Emission 
Control in the Asia-Pacific Region 

Seoul. Rep. of Korea. 20-22 October 1992 

1 ) Mr. Piao Zhongxuan 
Highway Research Institute 
48 Bei San Huan Zhong Rd. 
Beijing 100088. P.R. China 

( 2) Mr. Li Guoxiang 
Highway Research Institute 
48 Bei San Hu.an Zhong Rd. 
Beijing 10008. P.R. Olina 

( 3) Mr. Ye Huihai 
Highway Research Institute 
48 Bei San Huan Zhong Rd. 
Beijing 100088. P.R. China 

( 4) Mr. Raymond P.M. Leung 

AmeX 2 

Principal Environmental Protection Officer 
Environental Protection Departaent 
Group Head, Air Service Group 
28th Floor, Couthom Centre 
130 Hennessy Rd. 
wan Olai. Hong Kong 
Fax 827 8040 
Tel : 594 6414 

( 5) Mr. Kong Ha 
Sen. Environmental Protection Officer 
Vehicle Eaission Control Section 
28th Floor, Conthom Centre 
130 Hennessy Rd. 
Ian Olai, Hong Kong 
Fax 827 8040 
Tel : 594 6414 

( 6) Mr. Yat-shing Yaa 
Environmental Protection Officer 
Vehicle Emission Control Section 
28th Floor, Couthorn Centre 
130 HeMessy Rd. 
Ian Olai, Hong Kong 
Fax 827 8040 
Tel : 594 6414 
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--------------------------

India 

Indonesia 

Iran 

Malaysia 

7) Mr. N. Bagchi 
Director 
Ministry of Environment and Forest 
703 Paryavaran Bhavan 
C.G.C. Complex. ·e· Block. Lodhi Road 
New Delhi - 110 003 
Tel : (9111) 362 663 

( 8) Mr. B Sengupta 
Central Pollution Control Board 
clo ~'DP New Delhi 

( 9) Mr. P. Pundir 
Indian Institute of Petroleum 
clo UNDP New Delhi 

(10) Mr. Dwi lahyono Syuhudi 
Subdirector for Vehicle Safety and Environaent 
Directorate General of Land Transport 
Ministry of Comunications 
Directorate Llajr 
JL Tuan Fatahillah No.3 
J 3karta Kota 
lei : (62-21) 677746 

( 11 ) Mrs. Piuan Haszeh, 
Tehnu. Mun;cipali ty 

(12) Mr. Marzuki Mokhatar 
Environmental Control Officer 
Dept. of Envi rorment 
Ministry of Science, Technology and Envirorment 
12th • 13th Floor. lisaa Siae Darby 
Jalan Raja Laut 
50662 Kuala 1.uapur 
Fax : 603-293 6006 
Telex : Mostec Ma 28154 
Tel : 293 8955 

(13) Mr. Yacob bin Ismail 
Technical Director 
Road Transport Department 
Ministry of Science, Technology ar.d Environment 
12th + 13th Floor. Wisma SillP. Darb) 
Jalan Raja Laut 
50662 Kuala 1.uapur 
Fax : 603-293 6006 
Telex : Mostec \la 28154 
Tel : 293 8955 
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Philippines (14) Mr. Perci v&l Acosta Cendana 

Singapore 

S.-i Lanka 

Thailand 

Land Transportation Office 
Dept. of Transportation and C~ications 
c/o ilNDP ~.mi la 

(15) Mrs. Cirila Botor 
&areau of Product Standards 
Dept. of Trade and Industry 
c/o UNDP Manila 

(16) Emanuel Gutierrez 
Supervising Enviromental Management Specialist 
National Caai tal Region. DENR 
c/o UNDP Mani la 

(17) Mr. Tan lee Hock 
Executive Engineer 
Pollution Control Depari.ent 

(18) Mr. Ng Yook Koong 
Head, Vehicle Engineering Division 
Registry of Vehicles 

(19) Mr. D.D.J. lijesunder-a 
Coaissioner of Motor Traffic 
Ministry of Transport and Highways 

(20) Mr. Preecha Orprasirth 
Deputy Director-General (Technical) 
Department of Land Transport 
Ministry of Transport and Coawlication 
c/o ~ 
Bansltolt 

(21) Mr. Suvidh Voravisuthikul 
Di rector of Transport 
Department of Land Transport 
Ministry of Transport and Co..unication 
c/o UNDP 
Bangkok 

UNIOO Mr. Hans Seidel 
Senior Industry Development Officer 

Dr. S. Radzi•irski. Consultant 
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Rep. of Korea 
Ion Hoon Park 
Er.vironment Research Center Korea Institute of S.:ience and 
Technology P.G.Box lll. Oleongryang KORE.\ 
Tel 962-8801 Ext. 4642 
Fax : 969-0230 

Kyu Hong Ahn 
Envin>n11ent Research Center Korea Institute of Science ana 
Tecl'lnology P. 0. BoY. 131. Oteongryang KORH 
Tel 962-8801 Ext. 4642 
fax : 969-0230 

Kil-Choo(K.C.) Moon 
Environment Research Center Korea Institute of Science and 
Technology P.O. Box 131. Clleongryang KOREA 
Tel 962-8801 Ext. 4642 
fax : 969-0230 

Kang-Lae °'° 
EnvironBental Pmtection Institute 
280-17 Bulknng-&.mg Eunpy>ong-Gu. Seoul KOREA 

Myoung-Do Ea. 
National Institute of Environmental Research 
Motor Vehicle Eaission Research Laboratory 

Chang-Beom Ahn 
Planning Department, Hyundai Motors 
140-20 Kye-Dong Chongro-Gu, Seot:I 

Dong-Soo Kia 
The central research laboratory, Kia Motors 
781-1 Soha-Dong Kwanpueong City Kyeonggi-Do 

Kiwon Ko 
Daewoo Motors 
199 Cheonschn-Dong Suk-Gu. lricheon 

Seung-Yong Hong 
The aar.agement Section, Asia Motors 
406-28 Moltl-Dong Yangcheon-Gu. Seoul 

Soo-Seob OK>e 
SSangyong Motors. 448-2 Togok2-Dong Kangnam-Gu Seoul 
The Department of Cert1ficatory technical authentification 
techno!?gy 

Kiwung Baek 
Hyun dai Motors Co. 
14~-2 ll'ye-Dong Changro-Gu. Sc0ti: 

Seonpon Lee 

feon-Guk Kang 

Moon-Soo Ahn 
Son,pa-Gu, 
Ministry of Environ11ent 
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NATIONAL FOCAL POINI'S 

OfINA Mr. Piao Hehcq & Mr. Piao Zhongxuan 
DepJty Director 
Highr.ay Research Institute 
Ministry of ec-.ticaticns 
48 Bei San flat Zhq Roa! 
Bsijing 100088 
Tel : 201 3399(Ext. 2903) 
Fax: 201 41~ 

Mr. Kong Ha 
Senior Enviramental Protection Officer 
Vehicle Eaission Control Section 
Envircrantal Protection Department 

Air Sen.rices Group 
33/F., lanchai Tower 3 
5 Gloucester Road 
lanchai. Hong Kong 
Tel : (852)594 6414 
Fax: (852)827 8040 

INDIA Mr. N. Bagchi 

Director 

INIXHSIA 

Ministry of E'nvinnient and Forest 
703 Paryavaran Bhavan 
C. G. 0. Complex. ·e"Block. Loclli Road 
New Delhi - 110 003 
Tel : (9111) 436 2663 
Fax: (9111) 436 0678 

Mr. Dwi lahymo Syaahidi 
Deputy Director for Motor Vehicles Technology 
and Road lorthiness 
Directorate Gene:-al of Land iransport 
JI. Jenrl. Sudirman TT - Jakarta Selatan 
Indonesia 12190 
Tel : (62-21) 5706674, 5225007 
Fax: (62-21) 5706624 
Telex: 44723 DJPD IA 

Mr. Kyu-Hong Ahn 
Environment Research Center 
Korea Institute of Science and Technology 
39-1 Hawolgok-lblg, Si.ingbuk-Gu 
Seoul 136 - 791 
Tel : (822) 962 8801 Ext. 4642 
Fax: ( 822) 969 O'l30 
Telex: KlS'J'R(I( IC27380 
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MM.AYSIA 

PHIUPPHS 

SltQP(E 

SRI LANCA 

1HAII.At4> 

Mr. Tan Meng Leng 
Dept. Director General {Operation) 
Dept. of £.nviroment 
Ministry of Science, Tedn:>loSY and E'nvinxment 
13th Floor. lism Sime Darby 

Julan Raja Laut 
50662 Kuala Lmpur. Malaysia 
Tel : (603) 2938955 
Fax: (603) 2931480 

tr. Percival A. Cerm. 
Head Executive Assistant, Office of the Assistant Secretary 

Vice - Oairmn. LTO Task Farce an Lepl Affairs 
Dept. of Transportation md ea-inicatian 

East Aveue 
Quezm City 
Tel : (632) 921 9071 
Fax: (632) 921 90'72 

Mr. Mi Yoak K.oorw 
Head 
Vehicle U.ineerins Division 
Sin Mins trive 
Singapore 2fJ57 
Tel : 4509260 
Fax: 4522661 

Mr. D. D. J. lijesundara 
C:O..issicner or Motor TraCCic 
Dept. of Motor Traffic 
Elvitigala Mawatha 
ColOlbo 05 
Tel : (941) 698 n7 
Fax: (941) 694 547 

Mr. Suvicll Voravisuthilwl 
Director 
Transport U.ineerins Divisian 
Land Transport Department 

Phaholyothin Rd. ~ 
Bangkok 10000 
Tel : (662) 271 ~ 
Fax: (662) 271 3037 
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General View of Motor Vehicle Inspection 
for Emission Control in China 

Piao Zhongxuan,Li Guoxiang a~d Ye Buihai 
Highway Research Insiiiuie 

Tht Mi:istrr of Co::::!catio:s 

Be i j ing, China 

September 1992 
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Ge:eril View of Motor Vehi:l! I~s~e:tiot 
for El:ission Cc~trol in C~ina 

I. Current situation of in-use motor Yehicle inspection 
for emission control 

In p&ce with t~e r&,id growth of econocic detelo~ment in 
Chin&, motor tehicles of all kiMds are iM:reaaing all over t:e countr;. 
Bowerer, most of them are rilllning in medium 11d large cities, for iu­
tance1 there are some &00 thousand of motor fehicles in Beijing accoun­
ting fer 1/10 of the total. Therefore, emphasis of motor nhich ins­
pection for emission control in naturally laid upon medium and large 

••• c1 .. 1es. 
'· 

T~e Gotern=ent attaches grate import&nce to efiroci:ental air 
'ual i ty control. At present, an ah qu&l i ty moni t~ring and de he ting 
net•o.rl at all lenh has been set llP: under unified planning1 hy the 
competent enYironmen i proted ion autiiori ty. Jieanwii i le, carbon mono-side 
(CO}. !litroge!!. 0:1ides CNO,J l!?~!!.itoril!.g !nd deteeti!!.g posts are assi=:!!.ed 
i~ sc::e tr1ffie li~es, t~d ~1rtie~!1rlJ in arteries s~c! as t~cse in 
·~e Be1·1·1·p, urLa- dt'·•·1···· a-~ s--~ ~~··· La-e ·o-e u· ·~ ~n :. ---~e· •» un u u •• , -·· u~ ~~M rvO•D M ' ~ w ~ •u uu IU U.u&IU ' 

to seek air polhtion control. It is icformeci tilat, in the period of 1!186-
1s;a, the mean enfironmental NOs and CO concentrations of the Capital 
area are both up to the corresponding national !tandards. The municipal 
goYer~ent has adopted measures of restraining the urban-district­
crietted triffie fsciliti!s s:d estshlis!i:g a ;::ifieati:g syste: i: 
order to alleYiate the congestion and to decrease the pollution 
emios iou. 

Motor Yehicle inspec\ion for emi11ion control 1hould be str­
ictly undertaken by all motor Yehicle manufacturers, refitting •orks, 
users, m!inten!nee t!!.d repair stttio!!.s and ie,orters to comply w!th the 
emission re:~lation stipulated in the releYsnt nstiocsl le~islation. The 
Minis!ry of Comm;nicationa (M.0.C) and the Ministr; of P;blic Sec;rity 
OtP.Sl will joi~tly carry out periodic check-out and 1uperYi&ion works 
Ofer running aid oYerhauled motor Yehicles. In-use motor fehicle inspec­
tion for emission control are carried out by the motor-,ehicle-performa­
nce-inspection stations and competent maintenance and repair workshops 
w!ic! hafe bee~ fo:::lly &:t!o:ized by t!e go1e:c:c~t1l dep:rt:et~ ic 
charge. 

At the moment~ there are over 300 motor-Teh~cle-perform1nee­
in1pection stations of all kind& in the country, and half of them are 
belong to K.O.C. Motor·Ye4iele-performance-inapeetion 1tation1 14ould 
at lesst undergo such sa!ty and enYironme!!.t tests upon.Yehicles once 1 

year to enforce a faithful eompJisnee with the eorrespondini national 
1tandarda and to iaa;e and withdraw a motor or busineaa licence aeeord­
inglJ. 
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·ieguiatious for t!c4nic1l control on motor tenicles· i1sued 
hJ t~e M!~!st:J of Coc:ttnie~tio!s sti,~!1ies correspondi!g c!!:ses for 
in-use mctor Yehic!e inspection for emission control and ec,~~sizes a 
w&ud&tor7 maintenance and re~ai& ;;stem of periodic in&pectivn, enf~&c­
ed maintenance and careful repair for in-u&e motor wehicles. C~ina is 
no• applying a twQ-clts& maintenance SJ&tem which consists of the first 
a~d the sec:onl The first cl!ss m!inte~!nce mainly perfor~s operations 
on f2stenin: and lnbric!iing and the effecti~e running period is gene!­
all; b2t7ee: 1,800-2, 2~0 k= while t!e. secoc~ class ~'i:ten::ce 1171 
1tre11 u~cn check and adjustment and the running period can 111t between 
13,00G-15,000 km. On completion of the second class detection course&, 
measurements of the e1haust gas up to the present legal standards mmst 
also be ueeriaineci. 

Toget~e: wit~ sece!c-e!!ss :!inten!~ce a~d tests =!de by 
repairer,mainlJ with appropriate checking and adjusting processe&, t~e 

motor o'Wilers m~&t mlke thei; wotor rehicle; 2-4 tiwei of iu;;ectiou 
agai·nst exhaust gas per year to be? them under the national threshold. 

At the moment, medium and large scale road transportation 
corporations in Chin~ are g!n!r~!!J profided with inspection facilities 
for e~~~~st e~i!!ion CQntroi. T~e Go?e?ueent require! tno!e not !a?itg 
s:c= faci!i:i2s ~c adc;t =~s: 1i~crc:s s!2;s f~: :22:::~ :!e d2=a:~ as 
soon as possible acd will resort to harsher meas~res to those who fail 
to implement the aboTe-mentiijned reqijirements on a deadline, or their 
business should be 1uspended by order. 

!s ior q~ality checking on compieted products oi OTerhaui 
werks(or c: owe?!~:!e~ e:gi:e asse:biies o:!y}, t!e GoYer:c!:t !~s st!­
p:ilued eo:;J:lsory inspectioz: on e:!1:s! e:ission for 1 loz:g ti::e. Now, 
the oreih&~l life of dowe&tic motor rehi~l~s generally l&it foi abo~t 
150, 000 km, implying that a normally operated motor wehicle can run f6r 
3-4 yetrs befQre its next OYerhaul. Exhaust emission test is a signifi­
C!!t it!~ o~ the list oi pr~duct co~for~ity a!d exhaust shou!d cirefuliy 
be measureci and t.hen adjusted with p: icision iuuuments !!!!iii tile na­
tiocal t!:es!old of the ectss1c: is attli:ad, or co ~:od:ct is allowed to 
lean workshop. 

In addition to the annual te&ting at standing inspection 
stations of superYised by public &ecurity authorities, on-the-road 
random checks are also carried out by inspection tell!l authorized by 
public 1ec~rity department snd enYiron:e~t protectio: depart:eet. 
DriYers found to run a motor whose e1h1ust emission leYel beyocd limits 
should be fined and ordered to get o;er the problem ·within a definite 
time. 

As abo'e mentioned, the mntnr Yehicle users-and the 1dmini1-
tr1tiYe departments attach major importance to in-use ~otor Yehicle 
inspection for emission control, •~ic~, 11 a renJt,hu contributed to 
a ~roi:essiYe exh1:;t ecissioc coct:ol 10 fa:. 
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IL inEiiiuiionai structure of motor-1ehitle emisEion control 

In order to conduct s1?errision ind control ore: motor rehi~ 
cle emi&&iono, t?ie N&~ional EiliiroGent Prvtectio& Bilre&ii (?IBP.A~, China 
Mohr hidiiitrJ Cc;rpora.tion(C.I. LC}! t~t Xiili&try of Ci>iiiiiiunication&(l1l.C}, 
the Nd icu1al Import l Export Commod i tJ In spec ti on Bureau lNIECLD) and 
the Ministry of Public Security!'H.P.5.} haYe joi!tly r!le!s!d ~ d!Jc'!!!!!e!!.t 
in which the woriing sc~e~e and m~il!al relaiions are demonstrated as 
f ollo;:s: 

(The National EnYironment I -------1 Protection Bureau ._I -------

1 I 
,--~ .....___c_. Y_. 1_. c_. _..r .__I _N_IE...,...CI_B~ 

I 
I 
I 
I 
I 

I 
I 
I 
I 

I 

.-, 
I t>•C•• .. ,." Inc t: t' t:l!te of I ~------- --- . I 
I E!!.firo~e!!.hl Sciel!.ce I 

l l Bighw~:.R~earch 
----, Insi1iuie 

China Rueuch ! 
Center of Motor I 

I 
I 
I 
I 

Ve ;, 1',. J 0 I - ...... l 
Tec:hnol ogy I 

I 

I Research Ins ti tuh I 
I of Traffic C!J!lt?~>! I 

I 

I : Standards l 
I Reg~Ia ti O!!.S 

l 

I 
H 
' I 

local commodity 
ins?eeti9n organs 

I 

I 1ocal taf'f ic I I control agenciei I I I 
I I 

I 
I 

I 
I 

I 
I 
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I I 
C:!i::te::s::ee i ! 
re~:tir worksho~ 

I 

in-use motor Jehicles 

I mot er 
I m&n ufac t ur es 

I _ _._ ___ ___.....___, a e• mot or uh i cl e 

29 

inspection 
&iations 



- ------------~---------------------------

Hi Th.e Nttioc.ti EnTiroll1!1e!!.t Protection B1lreau tNEPB} 
T!e N:tio:il f:Ti:o:::ent P:otectio: B::ea: e:t::sts C!in: 

Researc~ Center of Motor Vehicle Tec!nology and Highway lesearc~ Iasti­
tatc tu dr&w u~ t~~ ewiooiva 6taadiido and the inspection ?iOcedare Ga 
the baoi& of the releYant air-quality &tan~ard& and the air pollution 
control regulations. The bureau is in cnarge of ~~proTing anu puhliaaing 
those atandards and res?onsihle fo? t~e •~perTision ae~ i~p!e~eetation 
act i "it i u. 

(2) China Motor Industry Corporation (C.ll I. C. J 
Variou& motor Tehicle research iaatitutes aader China Motor 

Industry Corporation nnderttle the ttuding programs on reducing the 
emission Jere! of moior Je~icies a!d the preparation oi the related 
e=issioc ec:t:ol st:~c:rds ::d t~e alike sta:c:rds a:d reg:!atiocs for 
t~e cotor ind~str;, partic~larlJ for the newlJ canufact~red zotor­
nhiele&. 

{3) The Jliait:try of Communicationi: OI. C! 
Highwsy iese!?ch I~stit~te !~der the Mi~istry of Co~~nic!­

tic:s is res,ocsibie for rese!r~! works on te~!nicti ~e!s~res for t~e 

t~e related st;nda;ds. reg~lationi and in&?ection processe&. Ia addition, 
the institute a[so assume& the r~•~oniibility of deYeloping ftrious 
detecting methods, de!iCe! and equipme!lh during maintenance and repair; 
mainiy for i!e purpose of the e~ission. control of in-use m~t~r te!icles. 

l!) The Mi:ii&hJ of P~blic Securit.7 Bt.P.S.J 
Traffic cuntrol department of th~ Mini&tr; of P~~lic Security 

is in charge of traffic safty •hich meani sufficient enforcement of the 
reieTant laws and regulations. A newly manufactured motor vehicle must 
be &~hject to the check-o~t before the registrsti~~ a~d lice~s~!e f~r 
bein~ ai,~red t~at it ig a procuct of a le~tl esnufact~rer and gold DJ a 
legal sale-ageucy. In·;se motor fe!icle ~:;t be s;bject to a co~r•a of 
annual inspection at aar of the traffic control agency 1athoriied inspe­
ction atations. Unqualified motors hue to he adjuahd or repaired until 
the requirements are conformed in a subequent inepection. 

Ctrbon mono·1ide and hydrocirhons emissions of motor-,e~icles 
e~:i;ed wit! SI e:gi:e s!c:!d be ce~s~rec at idling a:d sccie icte:sity 
of diesel powered Jehicles shoald be ceasured at free acceleratio~. 

[n the light of ·Administrati1e regijl&tions for motor fehicle 
e1hau1t c~ntrot• , the en,ir~nment pr~tection adminiAtratiYe 1er.ti~ns of 
the Gofer11111ent at all leYela are bodies obligated to enforce unified 
superYision on motor eih!~St emis!ion coctrol t!d to instr~ct acd coor­
dinate works of the emission control brsnches. 

T:e envirocmental protectio~ administrative jectioca of th, 
GoYer~ment at leTels of pro1ince, aatGnom; and municipalit1 directly 

30 



under tne central GoYernment ansd cities unaer the jurisdiction oi pr~­
,i~eia! Go,er:!!e~t s!ocld enforee ~otor e~!~~st eoissie~ e~ntrol oTer 
motor re!iicles ind the engine usecblies produced!.-.' in ~heir district~ 

rei?ectirel;. Tr1ffic dey&&twe~t; of ?;blic &ec;ri!; u&gan; u~der the 
GoTerument at all leYel& should map out and implement concrete control­
ling reguiatiocs gQYerning in-use motor Yehicle exhaust emi,sion. The 
!!lions! i~?ort i ex,ort co..-odity ins,ecti~n org!ns snd their hrsnches 
hear the resposibiliiJ oi enforcing t!e special eontrollin: regulations 
orer ~otcr e::::st cf the i=;crt prociets. AC=i:istr~ti1e de;~:t:2:ts 
of miiitarJ motor Yehicles should carr1 ~ut t:e s~ecial controlling re­
gulations OYer the exhaust emi&aion& from military motors in accordance 
with the national enrironmental protection law. 

I!!. Ecission cc~trol sta~carcs for in-~se ootor re~ic!es 

In A;g~;! 1990, the N&t~o~&! Environwent Prutectioa BKrea~ 
presjded orer a conference with working groups on preparatian and reri­
sion of the comprehen&iYe emission standards of ~otor-,ehicles/motorcy­
c!es .!t the l!!O!!!e!lt, the to-be-e~eined !!?!!lisc!ipt of the first reYised 
sia~dtrds of •The eiht~st e~issio~ li~iis on idling co!ldiiio!l! tnd m!ss­
::i:~ cet!od fc: taso!i:e :c:o: re!~e!2/:ctcrejele" a:: • !!2 e%!a~st 
ecissicn licit& and measuring met:ocs for gasolice moto; re:icles above 
3. 6T on 9-modes cycle teit• hare all been reported to the leidershi~ for 
e1amination and appro,al. In addition, the conference decided to set up 
a nation-wid~ 5!5tem oi the emi5sion controi standards and reg~iations, 
tA c··· "~ ~i.ee{ eMiseioft CA"troI stoRAS,•fts !ft~ fRO 5+0RftO•fts fftr i"ftsn-.... • _ .. •r ___ ,,,,.... - ... a. ..,.,. .... _..,. • - -- ·-- ·----· - _, - ~ 

ection, tte li:its of gssolice cotor 1e!icle eT:por~ti~e ecissioi:s s:d 
the &t&nd&rd; of lead-free fae1s. 

The • Fir;t refi&ed &tandard& of gasoline motor-Yehicle ex­
haust emissions on idling conditinns" set by the China n1tiontl atandard 
G33842-S3 lists respectife allowable li~its in the !!t!ched table I. 
(papers of ihe solicited opinions and iceas hare not been publisheai ana 
t!2 allo~ablc li:its cf t!2 o:i~ical stacdard~ GB2842-83 'r2 sho~: ic 
attac!ed table 2. 

IV. lupection methodi; and iutrumenttJ 

Beside t!e st!:d!rds of t!e e~i!sio: co:trol &:d t!e i~s~ee­
tioc cet!oas and processes, iec!nicsl specif icstioi:s f.or t!e inspection 
instr;ment; have bee" laid do•n according!; to ass~~ the me•sarement 
accuracy, 5uch a&, • Technical '~ecif ications for carbGn mGnoxide and 
hydrocarbon& analyier1 of gasoline mo~or rehicle exhaust emission on 
idling condition • and • Technical speci!icstio~s for ·for diesel s~o!e 
intensity detectors·. 

Briefs of csu:l i:s~e~tioc i:st:::2:ts for cote: emissio:s at 
present in China are giTen in attached table 3. 
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T?e oxyge~ 1:1!y:er i:d!cstes t~e oxyge: co:tent oi e:~t~st, 
with whicl tte operator est icdirectly determice w~ether t!e CO scd HC 
emiooiGii h&1e coge ~¥ tu releeaat natioaa! standa&d; &nd the ca&b~&etu& 
can he adja&ted to the optimized &tate a& to achie•e economical running 
and dynamic performance of a motor uhicle. MoreOTer, engine failures 
can there by diag~osed as wel!. The iespeeti9n proced~?e is briefed as 
follows: 
1) l::;~:tio: a:d :dj:st:ec~ of ex!;&:t e=issions a~ idlini 

R~n an engine at idling speed and preheat it t~ the deaigned 
operational temperature(7o-so·c;. 

lfeanre the oxygen content oJ exhau t with the anll ly ur. T!le 
oxygen conieni should be kepi wiihin 8-15i ai idling. The CO and HC 
cecce:tratioc cs: be held ~rc::d <:e~ s:d <:3COOppc respectifely. l~c!se 
the ox,gen conte~t is <!~ the gas mixt~re sho~ld be too dense to conform 
with the natioaa1 CO, BC ewissioa limit and the adj~stab!e &top &cie• of 
the carbaretor shoald then be adjusted as to restore idling 'tability of 
the engine and to keep the o~ygen content •tthin 6-15~ as &tipulated. 

The o~ygen content withi~ t~e ra~ge of 4-E. 3~ i~dic!t!s the 
carh~ret!r ~a! bear ~cjusted prc,eriy tnd t~e eec~o~ie !~d «yc~~ic 

·-~ I;,._;,. WM~ a 't.., • '6 

lerel of t:e carb:retor acd t:e carburetor b1lance should be readjusted 
DJ> to the 1pecified oxygen limit. 

V. Motor Jehicie fueis and two-Eiroke engine oil 

I.Gecersl gssolice 
(lJThe resea&ch octa"e ;~ber• fall intv 3 g;ade;, Nv.90,Nu 93 a~d 

No. 91. 
(2}The anti-knock inde1 is one haif the sum of the RON and MON (ihe 

researeh oct~ne n~~ber and motor octa~e ~~~hers}. 

(3iT~e specification can be seen in attached iable 4. 
~ LP.ft~-'ree #Asc 1 1"•e ,,. • ...... 6 ... & ... 

The &?eeificationa can be seen in attached table 6. 
3.Light dieiel fuel 

{!)The fuel only applie' to high speed diesel engines in full-load 
operation where the running &peed eiceeds 16 r/sec .. 

(2)The specific!tions c~: be see: in attsc!ed tsble S. 
(~) •Lig!t diesel f:el No. 10 l?tlies to hig! speed diesel etgines 

eqyi~ped with a preheater. 
•Light dieul fuel Na. O applies to nhiclu operated ia 
district& •here the lowest ambient temperature.is aboYe 
fC and the risk rate is lt>S. 
•Lig~t diesel fuel No. -10 ''plie1 t~ fehicles operated in 
districts where t!e acd t!e lo~est a=hient tec~~rat:re is 
above -6'C and the risk rate is 10'1. 
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•Lignt dieEel ilel No.•iQ tpplies to Ye4icles operated in 
~is+r1·-+s wft•r• •ft• le-es+ ·~Li•n+ t•Mft••a+"r• i·s bet•e•ft .... • - • -- ... ·-.. .. • -.-:1 ... • --r- .. •• .... ... --
5·C -14C a:d the risk rate is 10!. 

•Light diesel fa2l No.-35 applies to r!hicles operated in 
dc&tiict; •hcic the lo•e&t amhieut tempcratare i& between 
- i fC -2; ·c tn d the r i 'k rate i s Urn. 

•Light diesel f~e! No.-60 applies to Jehic!es operated i~ 
disiricis where the lowest ambrient temperstion is bei•een 
-29°C -4fC 1:.d U:.e : isk ::~e is l&l. 

4.Nahral gas 
China his not faeled any motor-Jehicle with liquified natural gai 

10 far and u&ing compres&ed gas to power motor Yehicles is still on tr-
ial. in o!der to 5tJe energy resources and to reduce the exhaust emis-
s io:, t~ose districts 1:.d praYi!!.ees w!de~ ue rich ic. n.s.t:rsl g!.s li!:.e 
.Sich~an proTince hare ado?ted co:pressed natural gas as an alter:a:iTe 
fael; for the rehicle; w~ich are &~eciall; ~o~nted with a large storage 
bag on the to~. 
o.Lubricating oil for two-stroke petrol engine 

I~ Chi~!, r.o n!tio~!l st!nd!?d of lub?ic!ti~g oil for two-st?oke 
petrol engine has been worked out till now. The internal st!ndsrds of the 
l:b:icatic.~ cil =a:;f;et::e~ br C!i~a N:tio:.al P2t:o-c!2cic:l Cc:;c::­
tion for two-at:ote ~etrol e~gine can be seen in tttaehed table 7. 

VI. Executive stutEgy for imptdving in-uu motor rehicle iup~ction~ 
for emission controi 

l.Ot t!e basis of t!e air qualitJ acd the tec!tical leTel of motor 
re~icle, moto:c;cle and vehicle engine manufg•ctu:era in c:ina, CO and 
IIC emiuioms from gasoline engines and smoke emiuian from diesel 
powered engines are of first emergency among the items of exhaust 
emissio~s to be co~tr~lled. Nitr~ge~ 01ides in the e1haust emissio~s 
frci: ectcr te!!.icl!!, i:otorcyciu t~d. .;:·l:=:.:_ er.gir.u, 1cd. CO,HC tr.ti 
No. fro:: diesel ;o-:e:ed n!ides ac.d ;._~.;~ ::-:. diesel e:iiic.u are h be 
controlled gradually in t:e next place. 

2.The eihau&t emii&ion control should clusely link with energy-11Ying 
actiYitie&. 

3. The maintenance and repair 1erTice industry should be well equipped 
wit! ~iag!!.ostic deYiees for the e~gi!!.es acd t!e operators aho:ld kcow 
ho• to use them properly. · The csictensnce acd repair 1erTice system 
ahou!d be i~?rored to create the no:mal technical (onditions of an 
engine and h auure it up h the required national emi u iona 1 len 1. . 

4.The emi11ion1 or in-u1e motor fehicles are controlltd on the idling 
or free acceleration conditions. In order to implement a perfect 
control of the entire air pollution emiuiou step by 1tep, in-uu 
motor ychicle sho~ld, at the mo=ent, be ~rcvccted froc ~rankcase link­
ing and fuel Ya?oriiing with hel? of forced-equipment method. That 
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means in-use motor ,ehicies (except those oi wnic4 engines take the 
crt~kc1se in ste1d of t!e f~:etio: of s~ i:-l!t syste:} s~o~ic he 
equipped with s closed system of forced cr:ft syste: of f:el ripor 
control. 

6.»otor Yehicle; and motorcyc\~; shoald only u&e such fae\s •hich ar~ 
of the designed requirement and Yith an officially marked grade or an 
officia!Iy certificated s~h!tit~te. Dele!opee!ts of low-lesd or Iesd­
free petrols are encouragei 

&.St1:d1ra cJste= of the e:icsio~ co:!:ol cctsi~ti:~ cf 1t1:da:ds ot the 
hating methods. limit, anllJ&ia, umpling. correction and c.dibration 
should he com,Ieted in stages under a unified program. 

7.le~earch subjects of motor Yehicle emission control in the coming days 
are: 
A.iese&rc~ o: diesel e:gi:e ,srtie~l&tes e:issio: ce:trcl. 
B.Rese~rch a:d deTelopment on ihe fuels and the lubric~ti&g oils. 
C.Re&earch a"d deYelopment on the anal;zei& and te&ting e~aiv~ent&. 
D.Research and derelo~ment on tha eleetraoictlly cont;olled ignition 

acd the lubricating system. 
E.Rese!rch a~d deTeiopme~t O! the three-wsy c~talytic conTerter. 

VL Cc:cl:s ~c: 

Mvtor yehicle emiiiiuni control and regiunil 1ir-qu1lity 
impro•ement are particularly of benifit to the regional ecological 
sy!te~ ae a whole. Through tn eii9rt of interanational or interregionai 
coorpe:atio: networ!, it is possible i: seeki:g scie:tific, ra~id !:d 
effectiTe St?rosc!es of cotor re!icle emission control to protect regi­
Gnil a~d e1en glubal atwo&phere en;irou.went. We aie alwiji willing to 
cooperate c\o;ely with international or interregional organization& and 
the e1perts to make a contribution to the efiectiYe improYement oi 
global ee~!ogic e!Yiron~e~t. · acd are re!dy to carry on a~y nece!S!!Y 
organizieg a~d iec~~ical works thereby. 



Items ofdetection 
i meanremell.t 

Si engine exhau~i emiEEion 1iand1rd Tabh 1 

Oc. .nor::tl idlic.g 
condHions 

1500-2500r/ain 
id2 I ing speed 

t-----------+--..,.........------------ .. --- ____ _, 
Motor-uh icle Qi. V.} I COi J HC•ppm I 
claEsifi!d i I f 
date of imp iemen ta ti 011 I ~ - I - I shou 1 2 1trou 

Date of issue I I 
New-mode 1 M. V. I ' 1500 I 6500 
NewlJ manufactured M. VI 4. 6 2000 6500 
In-use II. V. 6. 6 2500 7500 

I 

After Jan, 1. 1995 
I I I I 

Newly manilf'ac tilred M. V I 4 I 1500 I 6000 
In-use M. V. deli nred 4. 6 2000 I 7000 
afhr Jan. 1. 1996 { 

I I i .Uter !10!)0 I I 
Nc-::-::cdc 1 ?t. V. I :. 6 I 1000 I 6000 

de 1 i vered I h.-ue K. V. I I: I 2SQO I 7500 I ti I I T 
I I " I I before "an, 1. l 9:i5 

SI engine exhaust emission standard 

I hr::s cf fospee t ioc. 
l cus:zrecer: t 

co 

BC• 

!!. V. c lus if ied 

Newly manufactured M. V. 
In-use M. V. 

Newly manufactured M. V. 
lc-::u ?I.. V. 

P.e~r~~:HC concantr~t;on i~ ~!cu!~tad a~ C~>-tex~ne eG~iv~ler:t. 
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I 
I 

I 

I 

I 

CGi 

2. 6 
3 
4 

2. 5 
3. 6 

2 
4 

Table 2 

I im i t 

<2600ppm 
<aoco;n:= 

I 

I 

I 

I 
I 
I 

I 
I 



Inspection instrU!lleut T1.b le 3 

I N~e cf f uses .:u:.d scope 
J 

pri:c ij) le of Techcicil ) M.:::::fict:zrer I 
I 

ill& tiiliiieu. t I of application I detecHoli. parameter; J i model 

I t 
M. V. I r.,r CO and BC Irtri\AD (/I/ D I R) I Model: I I 
e!!? i SS ! O!! I concentrat ~0!!$ r Meacurino r•n•o· I ~~-a2~ 

I 
- - • -~ --o-• 

ll?!lJ.?!! m!asurement O!! t CO: (1-3!; 0-!S; E!!S!!!! 

ct:oke or 2 BC:50C;2000;4000;8000; 1·11·•; .. 

I 
a& J ...... 

atroke-enginea ppm ins trmuen t 

I and motorcycle tab i 1 By: plant 
j emissions. wide 1 y zero drift < + 3CZ 

I used at the (fuj 1 1ule/3h) 

' 
I st• .. dine i"S"•'"- Ip !!l dr i ft < + 31! -M • II .. , ..... 

I J ti on st :t. t i oc s (fd 1 1cde/3h) 
J for M. V. reprodilcibilit:: 

I performances <Z' hi 1 scale 
I 

Smole!!?eter For smoke inte!!- Filter-type 
I 1 1ity meaEureeent !!easuri~g range:ib0-10 

I llode1· I - -· 
I FQD-201 

I c' ~: .. se 1 e .... : .. e I C""•1'c• .. , ...... 1·•;· 
I & w,... & "'"""' I ....... al .. ,., ..... . 

i oc free accele- 330~ 15ml 
I ration and fill! 1 nm~ling til:li: G. 25-l. O:i. 
I • 

I

I ien:!o: 
iMstrtili1ent 

1 plant 
I ) load condition& air\.ightneu: inlet air 

I I less thtn 10ml/min. 
I 
I 

I " k i 1. J F. 1 I :;::o e::cte: I u::e u 1 .. on : ter-type 
I 
I !!o~e I: 

1 

j 1' l.fc?&iiire ing range: Rb0-10 
, paci; ior.i: leu than 3% 

I FB'I 
I Fo&han 

analytic 
instrll!!!e!lt 
pl!l!t 

I 
' 

M.V. o:::ygu 
analyzer 

I I or the full scale 
I 
I 
I 
) 
I 
I 

I 
I 

For gsscl ice 
engine eih:tust 
ga& Oljgen COD t-
eat miasuremea t 

suction Cl?!City: 
330± 15!!>1 

Re~:cch1cibil it:v: 
2~ of the fi111 scale. I I zero drift:<.+ 31 after 

I I p r eh ca t i Q g 0 r 6m i D. 

Port!hle basic measuring 
rat;e:0-5,, 0-25'11 

Mode 1: DJ-11 
Tianjin 

Indicating precision: I ehctdc 
±61 of the tall 1c1le coadeaur 
Reapoau iime: 20nc. · I plani 

i 
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generai gasoiine 

Itec5 cf dete:tioc 

l meauurement 

!!! t Lhoc!: p!!f O?~!e~!: 
iesesrc! Octane Number (ROID I> 
A-•=k·o·k 1&•& u. ... i;dex { (Rn\1.LU0\1) ./II\ -, vn ••V&t I •11 , 

1 Lead content, g/ 1, not more thlll 

Distiliaiion range: 

I l na. ....... ~·1··.1 ·• .. t ...... ·1 .. ·c ~ 
'1# • •rv• .... ..,., • .. -r·' 116 ' ""' 

I 6Qci Yapori zed at a hm~. , in ·c, :> 
I 9"" ,-.,..o-: T!!l~ , ... I ... "'__ =- ., ....... I VJI •!' I&., .. " .. ""'"'!'· • &U ~. / I Final boiling point, ia ·c, > 
I ruidue ,;, nt1t higher than 

I 
i:i K,s.. I Va'c~r 'r~sn.re 

1 '·o- 1 Se·t .:ii 11 9 Fe" ., I''"' ............. ,,,. 
I From I Mar. till 31 Aiig., ........ 

/ 

I 

1-~etual g!l!!l;mg/!OOmL not m9!e than 

I r .. .;" ... i .. . . > ?!Ue, :1:., I & .. -. ......... 

I 

'Su'"-· CC.ii teli t. I 11 ll1 %. not \, . \, 
"l §;ief than 

I 
I 
1 Copper corrosion grade, :> 
I 

I water-solu!:tle acid or alkali 

I I Acidity, mg. u KOH/ l OOmg, > 
I I Meehani:al im?ur it ies l water 

I Dc"'•c· I .. • A test 

ta.hie 4 

4:ialit7 inc!e: I Tes!i:g 

J I I 
Nn. 90 I No. 93 I 

I I 
No. g; ! methr.d 

I 90 
I s5 

o. 35 

I . 
I 

I 
I 
I 93 
I s-: I 

I o. 45 

70 
120 
190 
205 
2 

88 
H 

5 

480 

o. 1 s 

i 

none 

3 

n9ne 

?:SS 

197 

f n 
0.45 

I 

GBH87 
GB5437 

( GBo03ii 
I 

I 

I GBesJE 

I 
I 
I 
I 
I 

I 
I 
I ~!>Ont"' 
' \jJUU I. I 

I 

' I 
I I GBS0!9 
I 
I r.-::i.,5.: I ........ ,, v 

I Gn"8" .;.h) v 

) G"'-o· -I DOI :.o 
I I GB259 
I 

' I GB319 

I 

I 
I 

I 
I 
I 
I 
I 

I 
I­
I 

I 
I 
I 

' I 
I 

I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
~ 

I 
I 

I 
I lli1:11100,, I I _.... .. ! 

!!e::3d~: The .i!!~>·!.ited .i::t:k::ock ;iet:p! :!i::u!::! !:~ :!~i!ci::;;!>· ::.i:-!c*<! •i!!: !~e !cd 
indication coi~ur. th•s• data coce fr~= the national stan~rd CO~i•-;;. 
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le!d-fre! g!so!ine t2ble 6 

lte=& of detection 
I I quality index I Testing I 

1:--N-1•l-.-9-o_,l_N_o_. -9-s-i _N_o_. 9-7---:1 method I I meaasaremea t 

I I I I I I 
j .~!!.t iinock perf or~!!lce: 

I 0 o I 23 197 l GB5487 ,1 I Research Octane Nl!mber (RON}, > 
I AnHknock index { (P.ON+MON}/2_}, > I SS I 89 1' 92 I GBS487 I ! I I l GB503 I 

Lead content, g/L not more than f 0. 013 I GB8020 

'1 Disti!!ation rl~ge: 1 

1
1 OI ruor hed at a te:::>. , in ·c, > I 
60i npori zed at a temp .. • in. ·c.. > I 

1
90~ n~or i zed at a temp. , in ·c, :> I 
Final boiling point: in ·c1 > 1 

I residue, '!, !!.ot higher th!!l I 

VapG;;; p;ess~ie ic. Kj)a. 
I from 1 Se:it. till 29 Feb., 
I " 1 \! - t. ' , "l A· I tr om .JJU. i 1 1 ., u g. , 

I .~ctual g:lm, mgilOOmi, 

I Inco;c tin 11ha.se, c i :.. , 
I -
I 

> 
........ ,, 

Su I f u r con te a t: ~: n o t h i g h e r th a a 

I wa!er-sol;hle acid or alkali 

Acidity, mg, as KOH/!OOmg, > 

I Meehan ictl imp'lt it ies t 11e.ter 

I Doctor test 
I 

70 
120 
190 
205 
2 

88 .. , 
11 

5 

480 

0. 15 

1 

ii C:l e 

3 

noae 

pass 

R.:=irk:!he st~ft~rd set~ a li:it for lc.oid cor.t~nt and ~hould not~~~ 
cnnscjou~ly np tn th" li~it any·uy. 

38 

I 
I GB&53& 

I 

I 
I 
I GB8017 
I 
I 
I 
I 

I GB8019 

I 
I GB256 
I 
I I GBS80 

GBsogs 

G1J11r:g 
) ~'"' 

GB" .... ,,, , 

! I I IREa10021 



. 

light diesel iuel 
I 

I hems of detection l 
meanr emeu. t J

I Qi:~lityltirrst 
, j grade 

Iodine number, 12g/lOOg, Jo I s I 
Colour, colour it~ ::(> I 3. s 

I AccleaHng ahbl ued 
deposit, mg/tOOml, 

Aeiual gum, mg/IOOmg, 

I Sulfu coutent,l!i 

' J 
A" I 

>I 
> 0.2 

sulfur eon teat in thio-al· O. 01 
cohol5, i, not higher than 

. . . . . I wuer, '1, 11.ot tug.!ler ue.r. tn.ce 
I 
I . . 
I Acid i: r. me • .KOH/I OOml. > 5 I . - . 

1
1 o~ Dist i 11 at ion, I 
Carbon residuce,~, >. 10.3 

I I 

I Couuer corr o& ion grade. I l 
I c5o·c, Sh} I II.Qt higher .than I 
I ! 

I waier soll!bie I noce 
I aeid or a!ka.li I 

lllech&nical impurities I none 

Heiadecane number 45 

Distill&ticn r111.ge: 
I 50~ n~or ized at a hiiip., J 300 
I ·c, not higher than 

90i Yaporized at a temp., J 355 
·c. 11.ot higher than I 
96~ ''~oriied &t 1 temp., 

I 
3E5 

·c, not hiiher t:a~ 

Density (2.0"Cl, kg/m• i 
39 

3. 6 

2. 0 

I . -
I 

I o. 5 

I 
f o. 01 

I 

I 

I uace 
I 

I 
I 5 
I 
I 
I 
I 
I 0. 3 
I 
I 
I D. 01 

I 
I 
I 
I 

I 

noce 

nun e 

r .o 

300 

355 

365 

Tabie 6 

Qulif ied I testing! 
I method I 

I 

I 
I 
I 

I 
7. 0 

1. 0 

I trace 
I 
I 
I 10 
I 
I 
I 
I 
I 0. ( 
I 
I 
I 0. O:? 

I none 

I 

i 
1 none 
I 

45 

300 

365 
I 

365 
. 

I 
SY2150 

GB609 

GB380 

i 

J GDI 792 I 
I~ 

I - I I G:s260 
I 
I 
I G.32&8 

I 
I 

0. 3 I G32S8 
I 

I G!!JOS 
I 
I I G'35096 
I 
I 
I 

I GB259 

I 
I GB5t t 

G3386 

G.B6636 

I 
I 

GBl88• 

I 
I 

I 
I 
I 

I 
I 



l he::s of det.ecticc. ~ 
I 
I measurement 

for all gr:des 

Table 6 con i inu'ci 

cf hel 
I . 
I te & t.11:.g t f me~llod I 

I I I I 

I 
1~~~~~~~~~-T-~~~~~-:-~~~~~~~~-:-~~~~ 

I Ki nemat i c Y ls co i; i t y 
I (20'C). !!!!!2 

/ 5 

I Co::.de::.utic::. ~ci::.i, 
·c;,not higher than 

' a. G-S. 0 
I 

110 I 0 I -10 

J 2. o-s. o 
I 
I 

I -20 

I Ls-;.o I G32&5 

I I I I 

I 

I -au I -r>o I G!!510 I 

I I I 

1 
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1. Summary 

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

The current control status, both regulatory and enforcement 
issues, are also described. The most pressing proble11S of 
particulate and NOx pollution are identified. Draft 1994 and 1998 
emission standards are proposed to tackle the problems. 

Short, inteT'111!diate and long terms draft strategies are laid out 
in this paJler. 

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

2. Ration 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: 

lfr. IC.ong BA 
Senior Environmental Protection Officer 
Environmental Protection Department 
33/F, Wan Chai Tower 3, 
5 Gloucester Road, 
Wan Chai, 
Hong Kong. 

Country code: 
Tel: 
Fax: 

852 
594 6414 
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 
program. The section is headed by a Senior Environmental 
Protection Officer, and assisteij by 3 Environmental Protection 
Officers and a team of 15 technical and clerical supporting 
staff. 

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

1) Policy and development of emission control strategies and 
legislation, including standards on fuel propert1es and 
venicle emission; · 

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

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

Draft policies will be put forward to the Policy Branch of 
Planning, Environment and L&nds for decision making. 

(See attachment chart 1) 

4. Control of Air Borne Eai.ssion fro• Motor Vehicles 
- List of Related ordinances and Regulations 

Auto:aotive Fuels 

Fuel 
Type 

Effective 
Date 

Regulations/ordinance 

Unleaded Apr 1991 Air Pollution Control (Aaendlaent) 
Petrol ordinance 1991 

Diesel Proposed Draft proposed specifications 
1994 ' 98 

Ellission Standards (Hew Register Vehicles) 

z 

* 

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

1994: 

1998: 

Oraf t Emission Standards for Heavy Duty Vehicles 

Draft Emission Standards for Heavy Duty Vehicles 

Eai.ssion Standards (In-use Vehicles) 

Present: Road Traffic (Cons:ruction and Maintenance of * 
Vehicles) Regulations 

1994: Draft In-use Emission Standards for ALL Vehicles 

Inspection ot In-use Vehicles 

Present: Road Traffic (Amendment) Ordinance 

*(These documents in qazette form are available from the 
nation focal point) 

.... 

* 
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Our regulations reflect that the a~proach we are taking is 
technology c~lying, not forcing. However in future we don't 
want to be too far behind from tne 110st advance applicable 
technology. _ 

5. Vehicle Classifications in Bonq Konq 

3 

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

Class Maximum Passenger 
Seating Capacity 

Passenger Carrying Vehicles: 

Private Car 

Taxi 

Public/Private 
Light Bus 

Public/Private 
13us 

7 

5 

16 

17+ 

Goods Carrying Vehicles: 

Light Goods 5 
Vehicle 

Medium Goods 5 
Vehicle 

Heavy Goods 5 
Vehicle 

Maximum Gross 
Vehicle Weight (kg) 

3,000 

3,000 

4,000 

24,000 

5,500 

24,000 

38,000 

6. Status of Control of Vehicular Emissions in Bong Kong 

l) Petrol engined vehicles 

Under the Air Pollution Control (Vehicle Design Standards) 
(Emission) Regulations 1991, Cap. 311 of Law of Hong Kong, 
all petrol eng1ned vehicles registered on or after I.1.92 
must use unleaded petrol. 

The regulation also lay down the design standards of. 
passenger cars and light duty vehicles below 2500kg GVW to 
conform to the current US and/or Japanese emission 
star.dards. 
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2) Diesel enqined vehicles 

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

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

3) Unleaded petrol specifications 
\ 

Unleaded petrol of Hong Kong 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 maxi111U111 of 0.013 g/l and 0.1: 
respectively. 

7. Soae Backqround of Air Quality in Bong Kong 

4 

Background of local air quality in relation to vehicular 
emissions 

Ambient air quality objectives (AQOs) are being implemented in 
Hong Kong wh1ch are of similar stringency as in the US. (Table 2) 

Among the pollutants being specified, the Total Suspended 
Particulates (TSP), Resp1rable Suspended Particulates CRSPl and 
Nitrogen Dioxide {N02) are of conc~rn. In urban areas, the TSP 
and RSP level are consistently exceeding their respective AQOs 
while the N02 level is at the marginal level. It was estimated 
that vehicular emission contributed approximately 75: of both 
particulate and nitrogen oxides (NOx) emissions and, thus, are 
the major source of pollution. 

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

8. Pleet Population and Vehicle-kilo•etre Travel 

(See attachment fiqures 3 & 4) 

The city state of Hong Kong is a dense development comprising 
residential, coaaerc1al and industrial activities. In most 
~laces, situations of •ixed goods and passenger transpo~ts can be 
found. The situation is even worse with the •old towns• where 
traffic flow volume, passenger and goods enibarkment are 
difficult to manage in terms of m1n1mizing 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, forming typical street canyons. 
Dispers1on modeling on situations like this is difficult, and, 
although new town planning being exercised is improving the air 
pollut1on impacts on people, such benefit is not shared by the 
people living in the old towns. 

9. Estimated Tonnage of Emission fro• Motor Vehicles 

Trend of pollutant emission fro~ motor vehicle~ 

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

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 sourcen contro\ of vehicular emission 
1s a must as a solution to improve air quality of Hong Kong. 
This requires stringent control on emiss1ons from new and 
in-service vehicles. 

Of course one should not ignore the important ~ole of proper 
planning on transportation arrangements in the areas of demand, 
utilization, routing etc. not only to minimize the impact of 
emission on the env1ronment, but also to emit as little 
pollutant as possible to assist the global environment. 

5 

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

See chart 9. 

All 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 oeing formulated in the draft proposal aiming at 
US standards or equivalent of 0.6 g/bhp-hr particulate and 5 
g/bhp-hr NOx standards by 1994 and 0.1 g/bhp-hr particulatP. and 4 
g/bhp-hr NOx standards by 1998. Feasibility of accelerated 
program for urban buses to advance the 98 standard to 96 is also 
being considered. 

In parallel with the Diesel program. the required low sulphur 
Diesel fuel supply is under negotiation with the oil industry 
targeting at 0.2~ by 1994 and 0.05~ by, or, no later than 1998. 
The objective is to have low sulQhur fuel standards set Jn 
parallel with the requirements of particulate emission standards. 
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The draft will also propose 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 particul1te emission, this office will propose 
that all Oi~:~I vehiclo- olll'St maintain below HSU 40 at tailpipe, 
as measured with acce:~~r1 load, throughout its useful life. In 
fact the HSU 40 may b. convenient point to define useful life! 

Also the possibi. ty nf retrofitting of particulate trap oxidizer 
(PTO) on some exirti"3 heavy dut¥ Dtesel vehicles such as urban 
~uses, where the~ usually last or about 20 years, is being 
considered. Feas1bility study/demonstration programs are being 
looked 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 quality 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 solution for Hong Kong la¥s 
more in the proposed intermediate and long term strateaies o 
most stringent light duty petrol and heavy duty Diesel emission 
standards, and the technology development in light duty Diesel 
vehicles. 

6 

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) 
Regulations of Hong Kong, vehicle emitting excessive smoke is 
illegal. The regulation defined excessive smoke as 60 HSU as 
tested by Hartr1dge Hark 3 smoke meter. 

Hong Kong Environmental Protection DeP.artment is running a 
spotter program where some 450 trained volunteers will report 
smoky vehicles spotted 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 by adding designated private 
testing centers in 1991. Currently there are 20 such private 
centres. 

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

Fr0 e acceleration test procedure is adopted for testing with 
maximum limit set at 60 HSU. Vehicle being tested would be put in 
neutral transmission, with clutch engaged, 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 innediately. The process would be repeated for 3 times to 
clear any loose soots inside the exhaust system. The same free 
acc~leration procedure would be repeated for 3 time and a 
Hartridge Hark 3 smoke meter is used for the smoke measurements. 
Maximum allowable deviation of the measured results is 5 HSU and 
the average of 3 valid measurements would be taken as the test 
result. 

7 

A limited time period (currently 18 days from the date of notice) 
would be given to the owners to obtain an emission certificate of 
compliance from the testing centres. Owners whose vehicle failed 
to compl~ to the HSU 60 standard or fail to present the vehicles 
for test1ng, would result in the vehicle licences being 
cancelled. 

Training is provided to ~he 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 program, Environmental 
Protection Department also conducts a roadside survey to monitor 
the trend of the percentage of smoky vehicles. Data collected so 
far is not sufficient to draw any solid conclusion, but the 
results seems to show: 

b
a) there are fewer IOOHSU smoky vehicles as it was, 
) the program tends to be more effective for light buses and 

taxis wnich 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 light buses exhibit more frequent smoke problems. Technical 
report is available from the nat1onal focal point on request. 

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

The other problem with the free acceleration test procedure is 
that it failed to reflect the on-load road running operation 
condition and may not able to rectify some defects. Therefore the 
applicatiGn of artificial loading such as air-conditir .ing and 
electric loading during the test is being investigated and 
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 40-60 HSU. In figure 14 the cumulative 
frequency for results from private centre ex~ibit a hump for HSU 
just below 60. while for results from EPO centre is smooth 
throughout. It is obvious that testers will most likely report 
results slight above 60 HSU as below 60 HSU to allow a pass, 
though the average passing rate for private centres is just a 
couple percentage points above EPO'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 pri~~r1 objective of the Vehicle 
Emission Control Section to enact o~ the "at source" control of 
vehicular emissions. 

Heavy duty vehicles, whom were identified to has contributed 
majority of urban air pollutions, must relay on the medium and 
long term strategies in introducing the world most stringent 
emission standards and best available control technology for Hong 
Kong. 

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 t~e 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, coupl;ng 
with an I&H program would keep the deterioration of ~etrol 
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 lit~le development in light duty Diesel emission 
control technology worldwide, our targeting classes of vehicles 
such as taxis ana light buses may have an unknown future. Until 
there is a clear ind1c2tion or break through of real possibility 
of smokeless as well a5 odorless light duty Diesel vehicles. we 
will keep working on the strategy of reduce reliance on light 
duty Diesel veh1cles, which may include a forced shift to 
alternative fuels. 

ENO 
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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 Kon~ Environmental Protection Department would like to 
make comments as follow: 

l, Certification of S11all 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. 

2. Liait 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 e~ceptions 
are vintage cars of 20+ years old and private imports for 
expatriates. 

3. 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 
emissio~ check on petrol vehicles is required. 

This off ice 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 -violation of eaission 
lilli.ts: ·-
Licence cancellation is being enforced in Hong Kong. However 
if the fine~ i§'·too low, then offenders would just pay the 
fine instead of maintaining/repairing their vehicles. 
·-·--- - .. 

s. ltai-nterianca.,.-sp;;te; ·parts, aechan.i,_c;_ cost and ~paent level: 
We believe the use of non genuine· parts is a problem 
impacting on emiss"i.on performance~ Hence using.certified 
parts of cr~al :effect on emission performance should be a 
direction to go>- Generally speald;rig the cost of equipments 
for smoke and co checking at engi~e idle condition is not 

.. .::.-·subs~antial. ------ -= -··------ - . -- ---· -- . 

6. Inspection functional qroups: . 
Mobiles: must clar~%Y the objective of roadside checking 
since it is·lfiqhly-manpower intensive and probably create 
traffic slow down.· Deterrerit effect? · 
Local stations and repair.shops: a comprehensive code of 
pra~~ice must be ~traigh~ly obse~ed. 

----- ----- . 
7 • Inspection •ethOds: . 

smoke - r~la~ed t9 particulate. A~cessory and air 
conditioning '1.~ad suggested. 
co & HC - recommend to determine the conversion efficiency 
and Lamda of the catalyst. 
HOx_~ a problem for Hong Kong, how to check? 

.. --------··- ---· .. - -------·· 

. ·, 

·. 
' .... 

- --- - - -- .. ----J ... 
---- -----

...... 
- - --··· - ·----- -· 



::: National Focal Point: 
In relation to the matters of vehicle emissions. with respect to 
leglslatlons, 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 
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Air Quality Objectives 
(AQOs) of Hong Kong 

P n II u tan l 1 hr 0 hrs 24 hrs 3 1nths 

Sulphur Dioxide noo - 350 -
Total Suspended - - 260 -

Parliculales 
Respirable Suspendud 

100 -

Parllculale~ 150 -
Nitrogen Dioxide 300 

Carbon Monoxide 30000 10000 

Ozone 240 

Lead - - - 1.5 

All u.nill In micro 1rem per cubic ntelre 

~l' 

00 
BO 
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00 
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Total Vehicle Population as at Sept 92 

r::·: 

Taxi+Light Bus ;~:: .. 
2.3688 Bus 

8129 

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

Car 
228809 

L + LH Truck 
89334 

Others 
33877 

MH + HH Truck 
30152 

~Figure 3 I 
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Car ·---
224187 

Petrol & Diesel Vehicle Population 
as at Sept 92 

Light truck Bue 
20348 8128 

6r0~ 

"'V- Motor cycle 
18221 

._ __ Light heavy truck 

--Light Tr~8"87 
3768 Heavy truck 

85088 

Petrol Diesel 

Taxi + Ught Bus 
23888 

~Flgu~e 41. 
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Estimated Total Particulate Matters Emission 
From Motor Vehicles . 

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

(Current Control Measures) 
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Particulate Contribution Breakdown by Vehicle Class 
for 1992 and 2001 

Ugtt bus 

light truclc --

HM¥Y truck 

-Taxi 

~r::+:/-4~+-J--Car 

1992 

Current Control Measures 

2001 

~-u.:-91-1 

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

Bus 
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/
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light truck 
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Bu•/: 
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. 20% 

Heavy truck 

Heavy truck 

1992 2001 
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Current Control. Measures 
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J>roposed Motor Vehicle E1nission Control Strategy for New Vehicles 

Vt-hicle I A1>pro•. Pop11. I Shorl I lnlermcclintc 
Clnss 92-9•1 94-97 as of Sep 92 

•Diesd 

Car 14600 I ULP&TWC l&M 

THi I 11000 I Smuk~ Clrl. Proe,. 91/Hl/EEC 

·t- slrinseaii I& M 

Lisht Vnu 20000 Smoke Clrl. 91/.141/EEC + l&M 

Lip.ht hravy truck 55000 Smoke Clrl. tlS 90 or ec1uv. 

Mediu• hea\'Y trndt 27000 -Jitlo- -Jitto-

J len\-y leavy true k 1000 -ditlo- -clitlo-

Lisht bas . 4000 Smoke ClrJ. 91/S•ll/EEC 

+ slringenl l&M 

Bus 15000 I Snwkc Ctd. + Hclrofil I US 90 cir equv. 

Others minimal 

All new standards will be co111p)e111entcd with e1nission warranty 
Alternative fuels: refonuulated gasoline, LPG, NG e.tc. 

I Lon~ 
98 and nfler 

LEVs 

ULP & TWC? 

(1\lt. focls) 

ULP & TWC? 

US 98 or Ec1uv. 

·<litto· 

-ditto· 

ULP & TWC? 

(1'\ll. fuels) 

US 98 or Equv. 



J>roposed Motor Vehicle 131nission Control Strategy for New Vehicles 

Ve hide I Approx. Popu. I Short I Intermediate I Long 
Class 92-94 94-97 98 and e1fler as of Sep 92 

-
... Petrol 

Car 230000 ULP TLEVs LE Vs 

Light Van 4000 ULP TLEVs LE Vs 
°' ... 

Light heavy truck 10000 I ULP I TLEVs I LEVs 

Medium henvy truck mininrnl 

Hen\'Y heavy truck minimnl 

Light bus minimnl 

Bus minimnl . 
M/C+Others 18000 

All new standards will be co1nplen1entcd with en1ission warranty 
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Organisation of Control Setup 
of Smoky Vehicle Control Program 
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Smoky Vehicles Spot and Inspect Program 
~perated by the Hong Kong Environmental Protection Department 

• Objec:ive: To encourage vettid• owne.-s to maintain 1heir vehides regularly 

.... Target: Vehicles emitting excessive smoke while opera1ing on 1he road 

• Con1rol mode: Trained spotters to spot smoky vehides for excessive smoke, subsequent inspeclion(s) 
at designated centres un1il vehides passes in-use •mission standard (HSU eo tested by frH 

acceleration mdlod) 

• Status: 
Program started: 1 988 
Number of spotters: 450 
Number at inspection cernres: EPD (1) 

Designated privat9 (20) 

Estimated number ot inspection for 1992: 43,000 vehicle-inspections 
Test fee: HK$140 per every and subsequent inspections 
current passing rate: 80% 

• FunC1ionaJ groups: 
Ettforcement r3gulations: In-use emission standarJ (CSO HSU smoke) (Road rraftlc Regulations) 

Enforcement agency: E.'1vironmenul Protection Department 

Control mode: Requiring 1he vehide owners to serve inspection notice issued by the authority 
lnitia1ion mode: Reports t'om trained volunteered spotters 
Call up mode: Inspection notices to vehicle O'l.'fters by registered mail 
Inspection mode: decentralized 

Inspectors: Testers trained by 1ne enforcement agency 
Con1rol of inspectors: Code of practice issued by th• agency 
Penalty of non-conformity of standard: Cancellation of vehicle license 18 days after notice issued 

• Organisation of con1rol se11.1p: sH Chart 

• Test procedures: No •~ad tee acceleranion 
.Authorized equipment Hartridge Mark 3 partial tow meter 
Umit: eo Hat1ridge smoke unit (HSU) 

• Enforcement statistics: SH charu 

• Effectiveness: 33% o1 inspections results in no reappearance of smoke problem wl1tlin 12 mon1ns 

• Experience of enforcement: 
c:en1raJized Vs l'Jecentralized: reservauon in marginal reaidings (see charts) 

testing me1hod: in;:iuftlcient to recuty problems 
;r..ipection items: unable to prevent tamFenng ot tietling equipmen1S 

66 

~Chart 11 
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Statistics of the Smoky Vehicles Control Program 

#of reports 

received 

#of exam. 

performed 

Passing 

rate 

# of licence 

cancellations 

recommended 

# of vehicles 

scrapped 

1988 

16418 

8256 

86% 

467 

208 

1989 

25145 

16938 

72% 

1092 

456 

1990 

29032 

17648 

71% 

1390 

602 

1991 
Jan-Sept 

23623 

11885 

78% 

561 

110 

1992 
Jan .. Jun 

28665 

18184 

83% 

797 

159 
..-lq-n-a-bl-e -@---. 
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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 

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

· -Mainly test for converter effici.ency 

• Petrol Vehicles (Commercial Cars) 
-Annual emission test 
-May require annual rebuild I catalyst replacement 
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Proposed Motor Ve.I1icle En1issio11 Co11trol Strategy 
fc)r Current Vehicles 

-----·-----·-----

• Smol(e Cont1·0I P1~og1·a111 

• E11hancecl Smol(e rlbst Procedu1 .. es 
-add air-co11ditioning load 
-check gl)Vcr11or setting 

• .Bus Retrofit 
-trap 
-catalyst 
-rept1wer. 



~ 

Pro1Josed Motor Vel1icle E111issio11 Control Strategy 
for New Vehicles 
------

• Emissio11 Sta11darcls 
-en1ission level 
-cn1ission warranty 
-tntnpcr proof 

• Reduced relia11ce 011 Ligl1t Duty Diesel Vel1icles 
-alternative fuels 

rcfonuulatcd diesel 
refonnulatetl petrol 
LPG 
NG 
J~lectric 



Proposed l&M Concept 
• Diesel Vehicles (i.e. Conunercial Vehicles) 

-Sn1oke Control Progra1n. Spotting at I-ISU 60 
-Test by Free Acceleration n1ethod, witl1 accessory load 
-Pass at 1-ISU 40 

~ • Petrol Vehicles (Passenger Cars) 
-Annual e111ission test after 4 years· 
-'"fest witl1 accessory load · 
-Mainly test for converter efficiency 

• Petrol Vehicles ( Co1nmercial Cars) 
-An11ual e111issio11 test 
-May require an11ual/rebuild catalyst replace111e11t 
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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 t,...o 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, respectively. By the end of this 

century, 1050 tonnes CO and about 300 tonnes of NO. wil 1 be 

emitted everday in Delhi. 

The air quality is being monitored at several pojnts in 

many major cities. At a busy intersection of roads in Delhi, 

ambient CO and N0 2 concentrations are shown in Figs 3 and 4, 

respectively. Al though, upto 1990. both Carbon monoxide anc 

Nitrogen dioxide are still within acceptable limits, bu~ 

if vehicle emissions are not controlled, these may reach the 

values well above the a~bient air quality standards. 

Emission standard for vehicles were formulated for the 

first time in India by the Indian Standard Institution <ISI>, 

now known as the Bureau of Indian Standards <BIS). Indian 

Standard, 'Smoke Emission Levels for Diesel Engines (IS:811£-

1976)' and Indian Standard, 'Emission Limits for Car~Ln 

Monoxide for Vehicle Po,..ered by Spark Ignition Engines <IS: 

9057 - 1979>' were publish~d in 1976 and 1979, respectively. 

Based on these standards, the State of Maharashtra amended 

the Bombay Motor Vehicle Rules in 1984 introducing in-use 
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vehicle inspection for emission control particularly in 

Bombay in view of fast gro"'ing problem of pollution in this 

biggest city of India. Later, other Indian states al SCl, 

adopted the same standards during the period 1966-88. 

2.0 EMISSION LIMITS FOR IN-USE VEHICLES 

The emission limits for in-use vehicle inspection 

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

IS : 8118-1976 specified separate smoke limits for urban ar.d 

non-urban areas. The smoke limits were specified both under 

'Free Acceleration' and 'Full toad on Road or Chasis 

Dynamoneter'. 

Carbon monoxide emissions f rorn petrol vehicles •ere 

specified under 'engine idle'. T"'o different 1 imi ts •e:-e 

first specified in 1979, .. ; ., 
~--· <i> For vehicles less thc.r. 5 

years old and <ii> For vehicles having completed 5 years c:-

80,000 kns. 

Later, both the standards ~ere amended by CPCB ar.= 

notified by Ministry of En .... ·ironnent and Minstry of Surface 

Transport, Govt of India <~lotor Vehicle Rule 115>. The 

revised limits are also gh·en in 1·able-1- For the diesel 

sr.ioke enissions, in the araended standards no distinction is 

made for vehic 1 es used in urban or non-urban area£. 

Second) y, for the smoke 1 irni ts in addition to Hartridge srnok.'.· 

units and Bosch units, the equivalent light absorption 

coeff ir.ient was also specified. 

As regards idle CO emissions, the in-use vehic 1 es "'ere 

grouped in three categories viz < i J 2 and 3 wheelers ~i th 
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engine c~pacity i 50 cm>, <ii> 2 and 3 wheelers with engines 

other than in category < i > and <iii> the passenger c.?rs, 

jeeps and light commercial vehicles. 

TABLE-1 

IN-OSE INSPECTION LIMITS OF VEHICLE EMISSIONS IN INDIA 

Year 

Reg. Ir.ipl. 

Vehicle 
Description 

PETROL VEHICLES 

1979 1984 

( 5 Yr Age 

> 5 Yr Age or 
80,000 Km 

1986 1987-88 ( i) 2 & 3 Wheelers 
< 50 cc 

(ii> 2 & 3 wheelers 
> 50 cc 

<iii> Cars, LCV's 

DIESEL VEHICLES 

1976 

1986 

1 ~-3.; 
-88 

Urban Vehicle 

Non Urban Vehicles 

All 

Emission Limits 

Idle CO 

3.0\ 

4.5% 

-do- 5.0 

-do- 4. S'o 

-do- 4.0% 

Free Accn 65 HSU 

Free Accn 70 HSU 

Free Accn 65 HSU er 
2.3 m-1 

Full Load 
itt 60 to 
70\ of 
~ated 

75 HSU 
or 5.2 Bosch 
or 3.1 m- 1 

Engine speed 

These lirnitff 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 

Diesel Smoke 

CO f ron 
Petrol 
vehicles 

Test Method 

Free Ace"'\ 
Acceleration 

Ful 1 Load 

Full Load 

Idle 

Principle of 
Measuring 
Equipment 

Light 
Extinction 

Smoke 
Impingement 
on a specified 
white paper 

Light 
Extinction 

Filteration 

NDIR 

Typical 
Hakes 

Hartidge 
AVL 

IIP· 

Hartridge 
AVL 

Bosch 

Horiba 
Riken 

* This smokemeter Glthough not specified in the Ltandaro~ is 
being used b}· several organisations due to sirnpl ici ty of 
its operation and low cost and a good correlation i.;ith 
Hatridge smoke meter under free acceleration. 
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4.0 ORGANISATIONAL STRUCTURE FOR IMPLEMENTATION OF IN-USE 
VEHICLE EXHAUST EMISSION STANDARDS IN DELHI 

The orgenisation structure for implementation of inuse 

vehicle exheust emission standards in Delhi is given in 

Annexure I. Central Pollution Control Board, Ministry of 

Environment & Forests & Bureau of Indien Standard are 

responsible for development of exhaust emission stendard 

end Ministry of Surface Transport efter examining the same 

notified the stendard under Motor Vehicle Act. The 

Trensport Authority Oepertment of Delhi Administration is 

responsible for registretion of vehicles and issuing 

certificate of -Pollution under control'at the time of 

registration. The inspection team checks the emission fro~ 

in-use vehicles on road periodically and sometimes at 

random. These team else give the -pollution under control' 

certificate after checking • This team elso charges fine 

if the vehicle u der test is not passing the test. The 

matter mc.y be sent to court if required. The Transport 

Department also recognises testing agency such es petrol 

pumps, workshops end garrege where the vehicle owners are 

reQuirect to check their vehicles and get the "pollution 

under control' certificate. The motor driving school ~,f 

this department gives treining for driving vehicl~s a~d 

.. 
also maintains calibrat~ end repl!lir the monitoring 

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 end ·pollution under control' 

certificate end elso meinteins traffic disc·ipline. The 

integrated epproech to control vehicular pollution in Delhi 

is given in Annexure II. 
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5.0 EMISSION LEVELS FROM INDIAN VEHICLES 

In addition to inspection tests being carried out by the 

concerned State Government Authorities, emission surveys on 

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

of Petroleum, Dehra Dun at the instance of the f'linistr::· of 

£nvironment and Forests, Government of India, the Central 

Pollution Control Board and other·organisations. 

5.1 STUDIES BY IIP 

Two surveys were carried out by the Indian Institute of 

Petroleum in 1984 and 1591-92 in Delhi. The number ,..,f 

vehicles monitored in the t~o surveys are given in Table-3. 

Table-3 

Number of In-Use Vehicles Surveyed for Emissions 

Sl. Vehicle 
No. Type 

1. Diesel 

( i) Buses 
(ii> Trucks 
(iii> LCV's 

2. Petrol Vehicles 

( i) Passenger Cars 
(ii) Two Wheelers 
(iii> Three wheelers 

Total 

Pollu~ant Vehicle Nos 

1984 1991 

Smoke 
<Free .;ccr.> 

364 367 
7 Cl 593 
74 108 

Idle CO & HC 

253 109:? 
194 496 
143 254 

1098 2908 
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5.1.l 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 shm .. ·s, 

the perce'lt of vehicles giving CO emissions in different · 

ranges i.e. between 0-1\, 1-2\, 2-3\ and so on. In Fig.6, 

commulative frequency distribution for different levels of CO 

emissions are compared. 

During 1984 only 20\ cars met ~\ idle CO limit ~hile ir. 

1991 about 46\ cars met this limit. This is perhaps, largely 

due to introduction of a large number of new rnodel passenger 

car after 1985 (production of cars more than doubled aft:r 

1985>. 

Idle CO emissions of t"'o "'heelers observed during 19S.; 

and 1991 are compared in Fig.7. It is seen that \>;hile in 

1985 about 67% of vehicles r:iet the 4. 5'~ idle CO linit, ir 

1991 only about 57% vehicles r:1et this lir:iit. It may ho~eve~, 

be mentioned here that the sample size in 1984 •as relativ~~r 

small. 

CO emissions from three wheelers observed in 1984 a:::d 

1991 are compared in Fig. 8. In 1991 sur~·ey no improvemer.ts 

over emission levels of 1984 were observed. 

5.1.2 IDLE BC EMISSIONS 

Although ~o limits on idle HC emissions have been 

specified in India, these ~missions were also measured 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. Idle HC emissions from two and three wheelers were no! 

measured in the 1984 survey. lt may be noted that most 

Indian two and three wheelers are powered by the crankcase 

scavenged, air-cooled, Lwo-stroke SI engines. Only three 

makes ~f motor_ cycles (one ·was introduced only in 199:? l 

are currently po"'·ered by 4-stroke engiil~S and production of 

these amounted to only about 8\ of the tota 1 production of 

t~o-wheelers during 1989-90. Of the total population of t~~ 

wheeler (approx. 13 ~illion> in the country, 4-stroke ensin~ 

powered motor eye )es are estimated to ar.lount of about 0. 5;: 

only. 

5.2 DIESEL SMOKE EMISSIONS 

Free acceleration smoke emissions measured trom diese! 

vehicles during 1984 and 1991-92 survej·s are cor.i~Jared in 

Fig.12. Practically all diesel vehi=les i~ India ~re po~e:e~ 

by naturally aspirated diesel engines and hence fre-: 

accele~ation smoke test may be considered adequate fo: 

inspection of emissions duP. to ease of its implenentation. 

slight reductio~ in smoke emissions is observed during 1991-

92 compared tr.. 1984. During 1991-92 about 47% of diesel 

vehicles surveyed gave smnke below 65 HSU compared to Oi1!:r 

36\ 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 I address the current standards and control 
strategies for new and in-use motor vehicle and over all environmental 
issues. I also outline some of the approaches to environmental policy 
which are developing within Korea. 

INTRODUCTION 

Last twenty years, Korea has been experiencing a rapid economic growth 
with an average annual GNP growth rate of more than 8 %. So Korea is 
now one of industrializing country with many other Asian countries. 
As a result, air pollution problems in Korea mainly arise in large cities 
and industrial complexes. tn 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°/o for gasoline, 44% for diesel and 5% for liquefied 
petroleum gas (LPG). 

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

98 



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 industriali_zation, 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 
cccurri~g as a result of the rapid economic development. 

In 1977, ~he 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 Administrntor of the Environment 
Administration. In 1981, the EPL w~s strengthened through the 
introduction of a pollution charge system, and the promotion of an 
environmental pollution prevention fund. However the vehicle emission 
charge system was not enforced. 

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

For example, the Air Quality Control Law (AQCL) included continuous 
monitoring of air quality; authorization procedure for air 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 Standard 

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. 

Pollutant 

Table 1: Ambient Air Quality Standards 

Averaging 
Time 

Korea 
(ppm) 

LI.SA 
(ppm) 

---~-----------------------------------------------------------
Annual Avg. 
24-Hours 

0.05 
0.15 

0.03 
0.14 

---------------------------------------------------------------
CD Monthly Avg. 

8-Hours 
1-Hour 

8.0 
20 
na 

na 
9.0 
35 

---------------------------------------------------------------
Annual 
1-Hour 

0.05 
0.15 

0.053 
na 

---------------------------------------------------------------
Annual 
1-Hour 

0.02 
0.10 

na 
0.12 

---------------------------------------------------------------
Annual 
1-Hour 

3 
10 

na 
na 

---------------------------------------------------------------
TSP for Korea 
PM-10 for U.S. 

Annual 
24-Hours 

150 µg/m3 

300 µg/m3 

50 µg/m3 

150 µg/m 3 

---------------------------------------------------------------
Pb Quarter 1.5 µg/m3 1.5 µg/m3 

---·-----------------------------------------------------------
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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. Governn.ent set the new vehicle emission standard as similar 
U.SA. 

In 1990, the emission contribution from motor vehicles in Seoul showed 
that 56% for CO. 82% for HC 12% for S02 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 em1ss1on 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 
ex~mple, the test procedure for passenger car changed in 1987 from 
I 0-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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iii) Diesel Vehicle Emission Standard and Distribution in Korea 

Diesel em1ss1on 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 n:iore diesel vehicles in percentage 
than any other developed countries. 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 diesel 
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 35o/o and 16% for 
gasoline and LPG, respectively. This shows that the pollution contribution 
by diesel vehicle is much higher than other vehicles. Especially for 
particulates. 

The CO and HC are from gasoline and LPG fuel using vehicles. and N011 , 

S011 and particulates are from diesel vehicles. The HC and CO pollutants 
can be controlled by catalytic converter, however the N011 , S0 11 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 Stuxbrds for New Gasoline am LPG Vehicle: 

. 
Hodel Test HC 

Type of Vehicle co fl)x 
Year Procedure Exhaust Evaporative 

(g/testl 

Small Car I) 1987. 7. l. CVS-75(g/km) 8.0 J.5 2.1 4.0 
2000. 1. 1. CVS-7_5(g/baJ 2.11 0.62 C.25 2.0 

. 
Passenger Car 1980. I. 1. 10-Hode( g/kaJ 26.0 3.0 3.8 -

1984. 7. 1. 10-Hode ( g!biJ 18.0 2.5 2.8 -
1987. 7. l. CVS-75Cg/tml 2.11 0.62 0.25 2.0 
2000. I. 1. CVS-75Cg/tal 2.11 0.25 0.16 2.0 

Light-Duty Truck 1987. 7. 1. CVS-75Cg/lcml 6.21 1.43 0.50 2.0 
2000. I. 1. CVS-75Cg/blJ z > 2.11 0.62 0.25 2.0 

CVS-75Cg/bJ ,, 6.21 1.43 0.5 2.0 

Heavy-Duty 1980. 1. 1. 6-Hode(ppm) 1.6% 2200 5~ -
Vehicle 1987. 7. l. Transient 15.5 10.7 1.3 4.0 

(g/b.hp-hr) 
1991. 2. 1. G-13 Hade 33.5 11.4 1.3 -

(g/KW) 

2000. J. 1. G-13 Hode 33.5 5.5 I.3 -
(g/KWH) 

Hotor Cycle 1991. 8. I. ldlingCXJ 5.5 - 1.1/0.45 4 ' -
1993. 1. 1. Idling(%) 4.5 - 1.1/0.45 4) -
1996. 1. I. Idling(%) 3.6 - 0.45/0.40 .., -

lJ Less than 800cc of displacement 
21 loaded veight 1.5 ton or less of truck and passenger car capable of seating 15 

persons or less 
3) Light duty truck except 21 
4) 2 stroke/4 stroke 

JOJ 

Smoke 

<Z> 

-
-

-
-
-
-

-
-
-

-
. -

-

-

-
-
-



Table 3. Emission SranJards for New Diesel Vehicles 

Hodel Test Smoke 
Type of Vehicle ro NJx RC Particulate 

Year Procedure CZJ 

Passenger Car 1980. 1. 1. Full Load - - - - soz 
1984. 7. 1. 6nodeCppm) 980 1000/590 I) 670 - 50% 
1988. 1. 1. 6Hode(ppa) 980 850/450 I) 670 - soz 
1993. 1. I. CVS-75Cg/UI) 2.11 1.25 0.25 0.25 -. 
1996. 1. 1. CVS-75Cg/blJ 2.11 0.62 0.25 0.12 -
2000. 1. 1. CVS-75Cg/bal 2.11 0.62 0.25 0.05 -

Light Duty 1980. 1. 1. full Load - - - - 507. 
truck 1984. 7. 1. 6Hode(ppll) 980 1000/590 670 - soz 

1988. 1. 1. 6Hode(ppm) 980 850/450 670 - soz 
1993. 1. 1. 6Hode(pp11) 980 750/350 670 - 40Z 
1996. 1. 1. CVS-75Cg/kmJ 6.21 1.43 0.5 0.31 -
2000. 1. 1. CVS-75Cg/km) u 2.11 0.62 0.25 0.05 -

CVS-75(g/lan) ,, 6.21 1.43 0.5 0.16 -

Heavy Duty 1980. 1. 1. full Load - - - - soz 
Vehic!e 1984. 7. 1. 6Hode(ppm) 980 1000/590 670 - soz 

1988. 1. 1. 6Hode(ppm) 980 850/450 670 - soz 
1993. I. I. 6Hode(ppm) 980 750/350 670 - 40Z 
1996. 1. 1. D-13HodeCg/KVHJ 4.9 11.0 1.2 0.9 407. 
2000. 1. 1. D-I 3Hode C g/KVll J 4.9 6.0 1.2 0.25 4) ZS.! 

C0.10) 

lJ Direct Injection/Indirect Injection 
2) Loaded veight 1.5 ton or less of truck and passenger car capable of Sf3ting 15 

persons or less . 
3) Light duty truck except 21 
4) ( ) City Bus 
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iv) Fuel Quality Standard 

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

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

Table 4: Standard for Automobile Fuel Additives 

Hodel Year Feb. 2. '91 Jan. I. '93 Jan. l, '96 

Fuel Type of Automobile Dec. 31. '92 Dec. 31. '95 

Aromatics Com- - Hax. 55 Hax. 55 
pound(Vol. Z> 

BenzeneCVol. 7.> - Hax. 6 Hax. 5 

Gasoline Lead( g/li ter) Hax. 0.013 Hax. 0.013 Hax. 0.013 

Phosphorous Hax. 0.0013 Hax. 0.0013 Hax. 0.0013 
(g/liter) 

Oxygen - Hin. 0.5 Hin. 0.5 
(Weight 7.1 

107. Residual Hax. 0.20 Hax. 0.20 Hax. 0.15 
Carbon (~) 

Diesel 
Sulphur Hax. 0.4 Hax. 0.2 Hax. 0.1 

<Weight %1 : 
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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 C3 engine size. Also 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 fo" in-use vehicle was adapted a 
long time ago in Korea. However, the emission standard for in-use 
vehicle was not well classified until 1984, and the standard was 
classified for different vehicles in 1987. The detailed exhaust emission 
permissible standards are shown in below Table 5. 

Table 5. Emission Standards for In-use Cars 

Type of Vehicle 
Pollutants co llC Smoke Remark 

-Gasoline and 
LPG Cars 

1979 - 1984. 6 4.57. - -
1984. 7 - 1987. 7 4.57. 1200ppm -

As of July 4.57. 1200ppm - Old model car 1987. 
1.27. 220ppm - New model gasoline car 
1.27. 400ppm - New model LPG car 

Diesel 1979 - 1990 - - 507. 
Cars As of Jan.1991 - - 407. 

* test Hethod : CO I HC : Idling CNDIR) 
Smoke : Free Acceleration (opacity) 
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--------------------

Table 6 shows interval of inspection. The interval of inspection for 
in-use vehicle depends a type of motor vehicle and used age. For 
example, private passenger cars are inspected every 2 years until 1 O 
year old, after that it should be inspected every year. 

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

Period of Validity 
Classification of Hotor Vehicle 

Inspection Certificate 

Private Passenger Used vehicles less than 10 years 2 years 
Cars Used vehicles not less than 10 years 1 year 

Coa:mercial Passenger Cars J year 

tight Duty trucks Used vehicles less than 2 years I year 
Used vehicles not less than 2 years 6 months 

Other Hotor Used vehicles less then 2. years I year 
Vehicles Used vehicles not less th~n 2 years 6 11onths 
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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. The roadside 
inspection penalty provision is shown in Table 7. 

Tabl~ 7. ~hy Provision of Roadside lnsp=ction Program 

Hodel Kind of ttodel Penalty Provision 
Pollutant Standards 

Year Fuel Year Hainte:iance Suspension Fine 
Order r Op ,_. 

o~ erat.1on 

Saioke All Hodel Diesel All 40Z 41% 60-70Z: iday -t:7. 
Fuel Vehicles 70-807.=2days 

tf in.807.:Sdays 

co 87 Hodel Gasoline All 
Year or and LPG Vehicles 4.SZ 4.6Z S.lZ 

I Old 
E:r.cess 7. of 

88 Hodel Gasoline Passenger 1.27. 1.37. 4.57. 
Year or and LPG Cars standards 
Hev 

Others 4.5Z 4.67. - 400-5007. : 9. li. 
2days 

HC 87 Hodel Gasoline All 
Year or and LPG Vehicles 1200ppm 120lpplil - min. 5007.= 4.:;;:oppm 
Old 3days 

88 Hodel Gasoline Passenger Z20ppm Z2lpp:n 88lppm 
Year or Cars 
Hev 

LPG Passenger 400ppm 40lppm 15Clppm 
Cars 

Gasoline 
and LPG Others 1200ppm 120l?rm 480lppm 
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If roadside inspection shows exceed than the exhaust permir;sible 
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 governmer.t uses 
diesel 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 polluted, the 
government and the higher education sector were concerned the public 
education to restore the clean environment. 
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Enforcement Procedure for Accusation 

Figure l : Roodsi<E 

--+ Replrt to lA1v' t -

Rep>rt to &lv' t -·----
• Repirt tlE -ii OnEr again 1--i 

lrmpletioo 
I . 

I Accusal ioo 

I RepJrt oot JErfnd tlE m I 
1 

I Accusatim an1 Penalty 

~ lb oot Perfonal the Order 

lllnEr oot to usel -ii PerfOl'E tlE m 1-j I lk to use 

Figure 2: Video I~tioo 

._ 

F.xceel !IE -i l!epJrt lo tlE local -ilSearch tlE \-ii OtW lo \--+SaE as 
Stardard govemelt omership fix a00ve 
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FUTURE ~ IJTOMOBILE EMISSION AND CONCLUSICN 

As alrea(· 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 
metrop~titan 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 
plan_ed. 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 I hope you have very good time in 
Korea. 
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Amex 8 

COUNTRY REPORT FOR EXPERT GROUP 

. 
MEETING ON IN-USE 

MOTOR VEIDCLES INSPECTION 

FOR EMISSION CONTROL 

IN 'I'HE ASIA-PACIFIC REGION 

20 OCTOBER.1992 TO 22 OCTOBER 1992 
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I INTRODUCIJQN 

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 u~es in 

Singapore is one of the highest in this region. 

1.3 The population is about 2.76 million growing at an 

annual rate of about 2 .1 percent. Population density is about 

4323 persons to a square kilometre. 

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

has grown rapidly from 5$9,854 in 1981 to 5$20,031 in 1991. 

1.5 The development of transport infrastructure played 

an important role in the overall economic development of 

Singapore. 

Page 1 
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n JRANSPORTATION JN SINGAPORE 

2.1 By virtue of its small size, Sinqapore is a highly 

urbanised city-state. Hence, road transport is the major mode 

of transport within Sinqapore. The Reqistry of Vehicles 

(ROV), a department ~nder the Ministry of Communications, is 

the authority in charqe of reqistration and licensinq of all 

vehicles in Singapore. 

2.2 Motor Vehicle Population 

At the end of 1991, there are about 559,300 motor 

vehicles reqistered with the ROV. Of these about 285,300 are 

cars and stationwaqons, 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. 

m MOTOR VEHICLES EXHt\UST EMISSION CONTROL IN 
SINGAPORE 

3.1 Singaporeans have a relatively wide range of choice 

of make and models of vehicles for their transport needs. 

There are no import restriction and the vehicles in Singapore 

are mainly imported from Europe and Japan. However, all 

vehicles must be registered with the ROV before they can be 

used on the roads. 

Page2 
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3 . 2 The ROV assists the Ministry of the Environment 

(ENV) in vehicular pollution control. ROV adopts a 3-pronqed 

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.J Type Approval Inspection 

J.J.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. 

J. J. 2 The current exhaust emission standards and the 

requirement ot fuel used for all vehicles are as follows:-

Page 3 
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3.3.2.1 

3.3.2.2 

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 reqistered 

for use in Singapore. 

ii) With effect from 1st Jul 1992, all petrol­

driven vehicles must comply with the ECE 83 or 

the Japanese Safety Regulations for Road 

Vehicles (Article 31) emission standards 

before they can be registered for use in 

Singapore. A more stringent revised version 

of the ECE a 3 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. 

Diesel-driven vehicle~ 

i) With effect froIU 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. 

Page4 
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3.3.2.3 

ii) With effect from 1st Jan 1992, all used 

diesel-driven vehicles must comply with the 

ti"ll/ECE Regulation 24.03 before Uley can be 

reqistered for use -in Singapore. 

Motorcycles and scooters 

i) With effect from 1st Jul 1991, all motorcy::les 

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 itchedule of inspe~tion is given 

in Annex 3. 

Pagc5 
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;.s Enforceaent rnspection 

J.5.1 Enforcement inspection is cc du~ted daily by spot 

checkinq on vehicles runninq on the road. This will ensure 

that the vehicles are beinq maintained regularly and not only 

durinq ~he periCidic inspection. 

J.S.2 The enforcement standard and penalties imposed on 

smoky diesel vehicles are as foll~ws:-

smoke Level 

a) 51 - 70 HSU 

b) 71 - 85 HSU 

c) 86 HSU and above 

Penalty 

Fines (owner $100; Driver $100) 

Fines (owne:z:- $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. 

Page6 
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IV Conclusion 

4 .1 Vehicular exi.1aust emission have a siqnif icant i.lllpact 

on the ambient air quality of Singapore. To improve our 

ambient air quality, we need to keep abreast with the latest 

developments in automotive technoloqy and vehicular exhaust 

emission controls and to implement suitable control measures. 

4.2 Besides imposing leqislative measures such as 

setting of emission standards and carryinq out enforcement 

action, educatinq the owners on the proper usage and 

maintenance of their vehicles is also important. It is hoped 

that with our in-use vehicle inspection program, owners will 

maintain their vehicles regularly so that eventually the air 

quality is enhanced through less emissions from vehicles 

dsk_lp0992/korea 
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Annuli A9polt ,., 

TABLE Z MOTOR VENCLE ANNUAL GAOwnt RATE 1H2 - 1191 

Tl'PE OF \IEH:CLES 1!:Hl2 1903 HHl·l Hl!JO. 1!10[; 1'10/ 1'1!10 l'lfl'I 1'1'10 1'l'l1 

CARS "·"' 12.1% 7.3" 1.ft -o.ft 0.7" I."' 1.1% ..... '4,7" 

MOTOACVCLE8. 7.1% 3.8" -4.8" -1.4% -IS.ft -s.a o."' 2-W ta -0.1• 
.. .... •• .. ... 1.41' I.ft -0.7" t.ft 1.41' 2.4% 1.4" OB 

TAXIS 4.ft 3.ft 3.ft -t.1% -1.41' -ta -0.7" '·"' t4.ft I.ft 

OOODSANDcmaVEHKUS , 10.41' I.ft I.ft -1.8" -a.n -0.7" 3.4" 4.ft 1.41' 1.7" 

EX&l'rB> Y&ta.E8 sa -0.8" O.t• 0.8" -1.t•· '·"' I.ft .. , .. 7.ft I.ft 

- l\LL ~.·~ncn \.'EH:CLES {TOTl\L) D [,'.',', o.2x. 3.2"'.· -0 'JX, -'MIX. -0.G'.\'. "'1'.\', [j O'.{, ";:i;..:, 3.1% 
N -

TAlll.E a MOTOR VEtCLE8 BY TYPE OF FUEL USED 1N2 - 1191 

Cl\f~S !lUSl~; COO[)'.; K. UIHLll VI HICUc'.) 
Yf,'\R PC'trol OiPtPI Prlrol OiC'r,rl f'..trot D'"'"'I ,_ 

182.230 I 412 1,945 u,oeo U,941 

1113 204,llS a 17t 7,t• 
. 

17/aO 17,114 -1114 211,112 3 at• 7,215 70,tt7 4tta0 

1115 223,211 2 Ml 7,811 ••• 41,tU 

19!1' . 221,943 2 .. 7,477 11,IZI 31,940 

1117 223,454 2 t,OIO 7,523 15,447 31,801 

1111 - 231,980 4 t,1151 7,121 11,341 42,235 

1 .. 251,1535 2 t,252 7,743 17,141 41,124 

'"° 272,474 1 1,SSO 7,941 17,112 41,772 

1-. 215,294 4 t,191 7,944 17,1111 82,lllO 

Note: &.,.,. ... e.tsplN. ..,,,. Md .,,.,,,pied whlcl••· 

'ft"Tl.t..-1.t..-tAta -- tA-U--M 

.. . 

r 
~ 



Annex 3 

SCHEDULE OF mtPULSORY tl>TOR VBaCl.E INSPECTION 

Type gt yeh1cle FCIQYIOCY 

Below 3 3 to 10 10 yrs & 
years years abcMt 

A11 mtorcycles 
and scooters Nil Amually Annually 

All cars and 
station-wagons Nil Biennially Annually 

A11 tu1t1on cars Annually Annually Annually 

A11 private h1re cars Annually Annua11y NA 

All public service 
vehicles 

Taxis 61ontbly &-mnthly NA 
SBS buses 6-mnthly 6-mnthly 6-mnthly 
TIB buses e-.onthly 6-mnthly 61onthly 
css buses 6-mnthly &1onthly 61onthly 
Other buses Annually Annually 6 monthly 

A 11 11 ght goods 
vehicles (MLW 3000 kg 
and below) Annually Annually 6-mnthly 

All heavy goods 
vehicles (MLW 3001 kg 
& abovef • Annually Annually &-monthly 

All other heavy 
vehicles Annually Annually 6-tllonthly 

dsk17/1nsPctrs 
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PROCEDURE FOR DIESEL VEHICLE EXHAUST SMOKE TEST 

(A) BEFORE COtl4ENCEHENT OF TEST 

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

(2) The accelerator must be depressed a few times to clear 
the exhaust system. 

(3) The manometer must be zerc:rchecked before switch1ng 
on. 

(B) TESTING 

(4) Insert the probe into the exhaust pipe. 

(5) Zero check the smokemeter. 

(6) Close "gate valve· and open by-pass valve fully. 
Depress acce 1 era tor to fu 11 extent, and open gate 
valve until the mananeter pressure is 50 111n. Release 
accelerator and close by-pass valve. 

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

(8) The above test is to be repeated the required nl.lllber 
of times in quick succession within 5 seconds to 
obtain at 1 east 2 cons 1 stent readings ( i e. 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/smkprd'ce 
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PETROL VEHICLE EMISSION TEST PROCEDURE (Crypton Model 270) 

1 Switch on the analys'!r and allow it t, wara-up (about 
minutes) before conducting any test. 

1 0 

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

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

4 Warm up the engine to normal operating temperature and ensure 
that all cQ111POOents essential to performance, i.e. spark plugs, 
contact points, etc. are in good condition. 

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

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

7 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 - 210crober 1992 

Presentation by 
D.DJ.\Vijesundara 

Commissio{bf ~lotor 'Iraftic 
Sri Lanka. 
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(1) 

nw Government of Sri Lanka has embarked on a prog:-aane . 

of industrialisation, lllhich 1o10uld result in ur~isation. Due 

to cilis change there has been • rapid growch of almost a tour-told 

increase in the vehicle population during Che last 12 years. 

The present vehicle population is over 950.000. The Hotor 

traffic Act is the guiding legislation tor the registration, 

construction, prohibition, cancellation.etc. of motor vehicles and 

tr~ing of regulations with regard to vehicle emission control. 

The 1-pletaenting authoritg is the Department of Hotor Traffic 

llhich comes under Che Ministry of Transport and Highways. T~e 

vehicles in use in Sri Lanka are gassoline and diesel operated 

vehicles. 

The Hinistrg ot ~ransport & Highways and the Department 

of Motor Traffic in conju.~ction vi~h the Ministry of Policy Planning 

and Implementation have launched on a Hetropolitan Environmen:al 

Improvement Progrillllllle. A country workshop on Air Quality Management 

was conducted tor one day in August 1991 in .association with the 

Central Env1romnental Authority. The workshop covered areas of 

vehicular emissi~n. pollution conerol, testing, monitoring, and 

enforcement measures. Prior to :he above programme, the tec~nical, 

legal, ,?Olicy and institutional aspects of Air Quality Management 

ttere discussed. A short course on Air Quality Management was 

conducted b9 the Metropolitan Environment Improvement Programme 

(HEIPJ which was implemented bg the Ministry of Environmen: and 

Parliamentary Affairs and approved by th~ World Bank, United Nations 

Development Programme, United ..9tates Agency for International 

Development (NAREPP - IRGJ the Japanese International Cooporation 

Agency coordinated by the staff of the Ministr9 of Polic~ Planning 

& Implementation from 6th to 10th Jul~ 1992. 

The Heccopolitan Environment Improvement Programme, UNDP 

and World Bank funded initiative is being ex~uted in five Asian 

Hetropolitan cities : Be1jing,B(»nbay,Co1otabo,3akarta, and Hanila. 

Sri Lanka did not have regulations to control vehicle emissi~ 

But a recent GazRtte Notification has given new regulations with 
tn -r..·c..1e1 

regard to the change ot petrol engin.9'ia engine$(Annexure IJ. 

The Government has enforced a special registration fee of Rs.JS,000/· 

(approx.US $ SBOJ for motor cars and dual purpose vehiclos converted 

Contd •••• 02, 
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(2} 

fr<#J petrol to diesel. This is to discourage people from converting 

petrol cars to diesel, as llOSt .of the eng~s are discarded and over 

3 !Jttars old. 

2'he lfinistry of 2'r4UJsport ~ BifJIJIM!IS spearheaded a c.t111paign 

to el.iainace excessive vehicle emission and remove pollution caused 

by def~1ve vehicles on ra.ds dur!Jlg the first fortnight of June 

1992. !'his vehicle eaission control campaign (VECCJ was carried 

ou: bf} the lfinistry of Environment and Parliamentary Affairs with 

the assistance of State sponsored organisations such as the Department 

of Police. It was intended to educate-IDOto:ists as 1o1ell as the 1 

general public through the media and other agencies. 

Environ11ental dangers caused by .motor vehicle emission have 

adverse effects on public health. Carbon monoxide, lead, !'Clrticulate 

nitrogen oxide, toxic hydro carbon are some of the e.lements which 

cause a variety of adverse effects. 'l'he Departlllent of llotor Traffic 

ancJ the Central £nvir~nmental Auchorit!I took up the initiative to 

obtain unleaded petrol through the Ceylon Petroleum Corporation. 

Catal!ltic converters are available in most of the new used .gassolint. 

operated cars imported frCJlll Japan, but this is of no use as the 

petrol available in Sri Lanka is leaded. Uncontrolled diP.sel 

engines emit 1110re particulate than gasoline engines. Diesel exhaust 

accounts for a major portion of the pollution of ambient air. Hore 

than 90 oer cent of carbon monoxide emitted come frcxa Hotor Vehicles. 

The organisational structure of the motor vehicle emission 

control in Sri Lanka is "comprised of the following institutions:-

1. #i.,istry of Transport • Hightn19s 

2. lfi.~istry ot Enviro1J11Jent • Parliamentary Affairs 

J. Department of Hotor rraftic 

f. Department of.Police 

The Department ot Hotor_Trattic is empowered under tha Motor 

~rattic Ace to prah1bit unroadM:>rChlJ 1110tor vehicles. 

A C.blnet render ·soard headed bl} the Sec~etarlJ, lfinistry ot 

£nv1rvnntent and Parliamentary Atta1rs has been appointed to considl" 

the purchase ot 6S smoke #Oeters tor:the purpose ot inspectlng diesel 

vehicles regarding .,.,ission. 2'ho other.,,,.,,,ber• ot the render 

Board are representatives ot the Hi~istr!I ot PoliC!I Planning • 

Implementation and the Department ot Hotor Tratt1c. 

Contd ••••••••• 03 
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rhe measuring standard proposed is the I.S.O.standard. The 

Department of Motor.Traffic conducts road checks with the assis~ance 

of the Police regarding road tK>rthiness of vehicles. The Government 

would take strict measures to curb the use of unroadworthy belching 

vehicles on all roads as the vahicle population will be double the 

present number over the next 10 to 15 !1f!ars. The standard of motor • 

cycles will have to be improved to eliminate po11utaion. For this 

purpose the two stztoke 111e>tor 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 talcen 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 ~aken for mandatory inspection for 

issue of fitness certificates. Which are issued 

by approved garages. 

2. An awareness prog:azame_ot vehicle emission control 

will be launched in cooperation with the Hinistr1} 

of Environment and Parliamentary Affairs to educat~ 

vehicle owners. road users and school children. 

J. T."le Constitution of the Socialist De:nocratic Republic 

of Sri Lanka. Article 28, states th2t it is thCJ 

duty of every citizen of Sri Lanka to protect nature 

and conserve her riches. For the implementation 

of this cask Sri Lanka has Statutes directly or 

indirectly important tor Natural Resources 

Management and Environment Protection. 

4. The fuel used In Sri Lanka is a contributory factor 

tor air pollution. The Ceylon Petroleum Corporation. 

Which .Imports crude oil puritl~s it in its retineries 

Lanka Petrol is classified into J categories as : 

2 star ~ J star, Lanka ;Auto Diesel and La.nka Super 

Diesel. Approximately 150,000 111etric tons of 

2-Scar Petrol, 2,000 metric tons ot J-Star Pecrol, 

.HO ,000 metric cons of L.lnka Super Diesel are 

Contd ••••• 04. 
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"" produced blJ the Ceylon Petroleum Corporation. which · · 

are of good standard. 

(Annexure J 

S.Sri Lanka has no law to establish eeiss1on standards. 

It is necessary io .ake decisions about phasing of 

the various strategies. 1'he tNrly stages of the 

progra111:t1e should be devoted for laying down firm 

foundations regarding performc:.nces. The preliminary 

steps M:>uld_ be the adoption of necessary and feasible 

standards. 2'be Department of llotor Traffic has 

reconaended the I.s.o. Standards to be adopted for 

·vehicle emission. I.m;>orts of vehicles should also 

be limited. The present regulation that motor cars 

over J years old should not be imported is necessary 
re-

to be/considered. The Government is goi!lg ahead tfith 

the decision to stop import of second-hand diesel 

engins which are over J 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 usefully adopted in Sri Lanka. Hany countries 

have shown that blJ reducing tile lead content in gasoliM 

and sulphur in diesel; the noxious emission in veh1cles 

coul~ be lowered considera~ly. The same problems 

which led to the adoption of tight stdndards in the 

highly industrialised countries have to be taken into 

considera·tion by developing countries like Sri l.an.ica. 

6. Host countries are moving towards clearer options. 

such as, lead-free gasoline and lo-sulphur diesel 

in most of the i~duscrialised world. Unleaded gasoline 

has been the nor.w in these countries for more than 

a decade. The substitute cleareer burning alternative 

fuel as liquifi.ed petroleum gas·could reduce belehing. 

Hawver, Sr1 Lanka is not producing this alternative 

fuel. 

Contd •••••• OS. 
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7.· Root causes for vehicle emission h•ve to be 

understood and addressed as a part of a long 

te.1'11 strategy. Penalties have to be imposed Lor 

the control of high pollution. Overloading 

of vehicles. which causes pollution of .iir. has • 

to be stopped. SUit•ble action has also to be 

taken against violators of the Emission Control 

Gul,,.ign. 

130 



LANKA· • PE·TROL 

. .Appearaace 

s.G.. .60/600., 
. . 

Tot~ Sulph~. ~·wt. 

: DisUllat1o!i: 
· IBP C . . .. 
· 10 ,, OC 

. 0 
.50 . .9', c 
9o ,, ·De 

l'BP.., OC 

a .... ,c v 

·R. V .P·. 0 1000., Lbs, 

Octaa• tlumber 0, •. 1 

Existept gum .mg/100 cl. 

T?L, ml/IG. 

cu-strip 

Dr •. Test 

(:l~.· 
SPECIPICAfiO?I 

Clear aad·tree·from· 
~ter a!Jd '.blo . 
1mpurl.tie~· 

. 
To. be r.eP.o.rted 

Uax. 0.-10 

To.be r•pc:»rted 

45· --79 
eo - 125· 

11ax •. 180 

Max. 205 

Kax. 2 

Max. 9 

llfa. 90 -~2 

Uax.2 

1.lax ).0 . 

Sax. IB 

Neg. or less t•i&O 

15 ppm. ii.SH 

Ui.p. 500 m.ioutea 

~ode : . 011, c~.-, 

!4ETHOD 

IP .160 

IP.24) 

. .ASruD 86 /IP 12) 

IP 69 

.AST?m.• 908 

.AS'?JID )81/:p> 1)1 

IP 96 

ASTMD 1)0/IP 154 

IP .30 

ASTlm 525/IP 40 

I! a mogas blending component. 1s traosf er:.·ed ·to 
KoloooAwa it should meet all specifications besides 
octane number. · 

..... 

~·-~-'·I~ /c~·· -~· ... .. . . . . 
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LAHK~ Atrr<>·DIESZL OIL 

-Colour 

S.G. f.0/60°'F 

' Pluh. Po1!1t P~! cc, °F 
i\1.c. Viscosit1 cs -at 1oo°i' 
Cloud Poi.At. 

0r 
Carbon residue, coar•d3oa 
c&l'boa on. la.I bOt~olDS 
~wt. 

Ash, ~wt 

.. Sulphur , ~ wt , 

. Distillatio.a 
IDP, . 0 c 

. ;~ •. oc 

5~.- 0
o 

-9a.I, 0
c 

P!P," 
0

c 

.Rec. at J15°c ~ v. 
Rec. at J50°c iv. 
Dioul Index 

Cu - St.rip 
'fotal .Acid Bo.I~OH mqJg 
~troag Acid·Uo. KOH ~G/g 

Calorific Va.luo 

Gr.OH' Kcal/kg. 

Markotiaa Colour: 

·. ~Yiaed: 19/08/1982 .. . . 

" ... 
~fbgs./om 

£! . 013 

Specitic:ib.-011 · !tethod 

Cl•~r aad tree :roa 
water and Yi.81..bl• 
1:mpW'1t1••·. 

aax. ).5 
i'.tax. 0.870 

Ilia.. 140 
·1.6 - 6.9 
mu. 55 

:lo.cc. 0.2 

lla:c. 0.02 

IlaA. 1.1 

To be'reported 
To b'• r~porte.d · 

To :be reported 
To be l'eported 

r.t:ix. 400 

Uin. 50 

!lia. 80 

· Ilia. 45 

Yax. IB. 

r.rax. 0.2 ) 

?111 ) 

nr£. 10,556 

Amber 
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J.~T?! D 1500/IP 196 

IP 160 
ASmD 93/IP )4 

~STUD 445/IP 71 
AS!lilD 2500/IP 219 

A STUD 189/IP 13 

IP/4 

AST?l.D 129/IP 61 

ASTl!D 86/IP 12) 

IP. 21 

·ASfllD 1)0/IP 154 

IP , 
IP 12 



.Appear a.ace 

Colour 

s.&. ·6o/6o°F 

Plash Point PM cc°F 

Viscosity Redwood - 1 
O .100"'1 • Sec. · 

.Cl~ucl &o1nt1, °r 

Cazbon·residue, Co~adson 
Cazbon. 011 .1CI bottom,J wt. 

Siilphu.r , J wt. 

Diesel Index 

Cu - 3trip 

Calprific Value Gross,Koal/kg. 

DISTILLA~IO?J: 

DP, 0c 

1~, 0 c 

0 50$, c 
, 0 
9~;. c 

. 0 
l'BP, .o 

·Rec O 315° C'IJ{ . 
Rec O 350° C'/JI 

Ash, ' wt.· 

Acid No. Total KOH m&/g. 

Stron1 icicl No. KOK llJ&I&• 

. Rev.i'Hd I .19.08.1982 

.bg•/-/cns· 

DIESEL 0 IL 

Code 016 

SPECD'IC.ATION METHCI> 

Clear and· tree from 
wat•~ and .vlsible 
impurities . 

llax •. J.5 . 

.. 

Max-. 0.870 

1110. 140 

)0 - 43 
' 

11ax. 55 

Max. 0.2. 

Max. 0.5 

Mia. 45 

Max. IB 

1410 10,~~6 

To be repol'.ted 

To. be reported 

To be reported 

To be roported 

llax. 400. 

Ilia.; 50 

m.n • .80 

U.x. ·o~02. 
'• 

Jl&x. 0.2. 

)fil 

Amber •· 
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IP 160 

.AST?m 93/ll )4 

ASTllD 445/IP 71 

ASTJID 2500/IP 219 

ASTL!D 189/IP 11 

ASTr.tD 129/IP 61 

IP. 21 

ASTrfD 1)0/IP 154 

IP 12 

IP 4 

IP 1. 



REGISTRATIONS or NE~ MOTOR VEHICLES 

1977 - 1992 • JANUARY • JUNE 

PET ROL 

YEAR ---------- --------- DIESEL NON-FUEL ·-MOR TOR OTHER 
CYCLES VEHICLES 

. 
1977 1106 3280 3677 69696 

1978 5257 7941 9669 1306 
. 

1979 15459 11317 12374 2463 

1980 34725 7374 17726 3851 
- ·-

1981 17160 7024 12036 1135 

1982 10847 - 8554 9~53 605.: 

1983 14431 9246 12.722 769 

1984 16873
1 

6437 14691 846 

. 1985 ; 
i2782 7287 15184 647 

1986 2.6593 7533 1~169 678 

1987 29041 7102 10065 6:76 

1988 21837 7525 9062 401 

1989 66696 7837 9574 338 

1990 84424 9426 12094 280 

1991 58643 5083 20344 376 

1992 33485 3042 13167 258 
Jan-June 

Total 465359 116608 194007 15326 

58 967 

' 58.8 14. 8 24.S 1.9 

TOTAL VEHICLE POPULATION ENO OF 1976 

TOTAL VEHICLE POPULATION END OF JU~E 1992 -

TOTAL NO. OF VEHICLES CANCELLED IN THIS PERIOD 

134 

: 

KEROSENE 

67 

41 

181 

100 

36 . 

21 
- - . 

8 

16 

l 

-
-
-
-
-
-
-

474 

-

199660 

954330 

37139 

I' 

TOTAL 

8826 
, 

24214 
. 
~2394 

63776 

37391 

29481 

----
37176 

. 
38863 

·-
4590~ 

46974 

46884 

44825 

84445 

106224 

8444 6 

49952 

i91774 

100.0 
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ABSTllt"T 

IN-USE tl>TOI. VEHICLE INSPBCTION 

POI lltllSSIONS CONTROL Ill THlILAllD 

by 

Preecha Orprasirth 

Deputy Director General 

Land Transport Departllent 

Suvidh Voravisuthikul 

Director of Transport Engineering Division 

Land Transport Departaent 

Annex 10 

Air pollution situation in Thailand is serious in Bangkok and major 

cities, frOll the high levels of particulate aatter, carboDMOnoxide and 

hydrocarbon. Lead level has been relatively constant despite the increasing 

use of gasoline, 

This report shows 

due to the goveru.ent's reduction of lead in the fuel. 

the 110tor vehicle emissions problem in Thailand and the 

ways that 9overDR1ent performs to solve the proble•s. 

IN'l'IODUCTION 

The situation of air pollution in Thailand is considered critical 

in Bangkok and •ajor cities. Tbe recent surveyed conducted by JICA in 

1987 revealed that the particulate matter in Bangkok consisted of about 40\ 

black s•oke from Diesel-engine vehicles, vbich was the largest contributor. 
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In addition, surveys conducted by ONEB"s air quality llOllitoring statioD& 

located in Bangkok have particulate aatter at an i.llD.ual average of llOre 

than 100 •icrogra•s per cubic •tre, vllich is tbe abient air quality 

standards of Thailand. 

The cause of 1ir pollution described is motor vehicles, and in 

Bangkok alone there are about 2.5 •illion of the11 on which about 1 •illion 

are tvo strokes engine 110torcycles. With the traffic congestion problem, 

and the rapid annual increase of new 110tor vehicles including about 

600,000 11<>torcycles frOll 5 llaDUfacturers and 200,000 cars frDll 12 

. •anufacturers per year. ·In addition, lack of proper Inspection for 

emissions frOll these 11e>tor vehicles, poor aaintenance and operation of the 

engines, make the air pollution condition in Bangkok beCOlle even worst. 

TYPE OP HOTOR 

VEHICLE 

ALL TYPE 

l'tOTORCYCLES 

TRUCIS AND B~SBS 

IUfOI VEllICLB POPULATIOllS 

(As of Dec. 31, 1991) 

BANGKOK 

ftE'l'IOPOLIS 

l, lll ,284 

887,289 

102,366 

13i 

OTHER 

PROVINCES 

6,315,802 

4,634,102 

359,751 

WHOLE IINGDOtt 

8,427,086 

5,521,391 

462,117 
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IE60LITIONS 1111> ORGDIZlTimlS CDIClllllD "1ft llJD Ylllla.B llllSSimlS 

All 11<>tor vehicles, under the Land Trusport Act, nst be 

registered and inspected by the Land Transport Departllent (LTD) , Ministry 

of Transport and ec-mications UtOTC) • Buses, trucks and ~rcial 

vehicles vill have to undergo inspection including the black S110ke and/or 

carbon 11<>noxide. 

For 11<>tor vehicles under Kotor Vehicle Act, 11<>tor vehicles ue not 

required to have inspection except for the one which has not renewed 

its registration for 11<>re than one year, taxi, public 11<>tor tricycle, 

business service car, chartered vans and for hire car. 

In use 11<>tor vehicles on street are subjected to randoa spot 

checks, conducted by the police and Land Transport Departllent ; the 

violated vehicles in black s11<>ke for Diesel-vehicles or carbo11110noxide for 

gasoline-vehicles face a fines of 500 BAHT and vehicles nst be corrected 

before the fines are paid. For 110torcycles, a fine of 100 BAHT is enforced. 

At the present, there are about ten randOll check points per day and 11<>re 

than 25,000 arrests have been •ade last year. 

tlBUUUS TAIEN TO SI.DVB AD POLLO'l'ION PIOBLPJfS 

Since the air pollution troa 11<>tor vehiles in Thailand is 

considered as a serious environaental proble•, the loyal Thai Governaent 
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has set up policies for releYant or9~ization coaceruiJl9 the solution to 

solve this problem. The illportant 11easures ue : 

l. F.aissioa studard for aev mtor Yehicle. Tile Technical 

eo..itte 697 (TC 697) vas appointed to deteraine emission standard for new 

110tor vehicle. Two standards for 9asoline en9iae (leaded and unleaded 

9asoline) and two stoke cycle enqine for mtorcycle are finished. The 

standard for diesel en9ine (small and lar9e en9ine) is exi.ected to be 

finished within this year. 

2. The requireaent of inspection for private car and mtorcycle. 

The Land Transport Departllent has studied and planned to have an inspection 

for private car such as passenqer car. liqbt truck, and 11e>torcycle. These 

car aust have an inspection before renew annual registration. The Land 

Transport Department will authorize the private sector to aake an 

inspection of these cars. At the be9innin9 • the car at tJt-· aqe of 10 or 

11<>re will be inspected. If everytbin9 90 vell. the car at the aqe of 3, 5, 

7, 9 will be inspected. for the car that is 110re than 10 years will be 

inspected every year. 

3. Exhaust eaission control device. The Royal Thai Goven111ent 

announced that the passenger car which bas 1600 c.c. en9ine or mre llUSt 

equip a catalytic converter be9innin9 frOll January 1, 1993. Por the 

passenger car less than 1600 c.c. •ust equip a catalytic converter 

be9innin9 frOll September 1, 1993. 
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LDIIT POI Df-USE PB'DOL/D!BSBL IDl'Ol VBllICLBS 

The Land Transport Departllent bas established the emission standard 

aeasuring instrUllellt by referring to the illlllOUDCetaent of ONEB and the 

Plinistry of Science. Teclmol09Y and Environment. Tbe summary of measuring 

•etbod is shovn in the below table. 

BLACI SttOIB DD CllBC8DIOIIDB lllISSICllS ftlllDUD Pm!t mTOl VElllCLP.S 

POLLUTANTS 

Black smoke 

Carbon 

monoxide 

MEASURING 

SYSTEM 

- BOSCH 

- BOSCH 

or 

HARTRIDGE 

- Non-disper­

si ve infrared 

detection 

EMISSION 

STANDARD 

50' 

40 \ 

52 \ 

6 \ 

140 

SUMKllY OF 

KEASUIING PIETllOD 

- No-load at rapid 

acceleration 

maximum rotating 

speed. 

- On test bench, 

running with 

full-load at 

60\ of the 

aaxiaua rata-

ting speed 

Idling 

Maxi•u• value 

of the two 

11easure•ents 

Average value 

of the tvo 

•easureaents 

Average value 

of the tvo 

11easure11ents 
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COllCLUSION 

It is not possible to solve the air pillution problea in the 

country rithout cooperation frOll the public. The year 1989 have been 

designated by the goverllllent to be the year for protection of the 

environ11ent. The theme is on atmospheric pollution with soae eapbasis on 

.global change. Public caapaign has been launched on black S80ke and 

carbomionoxide from llOtor vehicles. Even as the econoaic growth in the 

country has been rising 110re than 10 percent in the past three years. with 

even greater growth rates of 110tor Yehicles. transportation and industry in 

_ the cities and countryside, the air pollution in Thailand and Bangkok is 

not proportionally increased. The 9overn11ent is taking the right direction 

by facing the prob lea vi th aay · produce the actual decrease of pollution in 

the next few years. SOile pollutants. however. will be 110re difficult to 

solve. Suspended particulate •atter will still be a •ajor problea until the 

traffic problea can be solYed. 
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Detai.1.6 at. till! ...,ix at. tbe -- et of ftinistry at. Qw:roe M>.2 

Its 

1. Q:tane tbDet" 

1.1 lesa1rdl Q:tane Mllber 

OUfl 

(1) PruUer 

(2) Di.strilJutor 

1.2 Pt>tor <kt31e ratJeI- (PCM 

Prm 1 Jan.191}4 

(l) Prc:Ulcer 

(2) Distribltor 

2. lead Q:ntent • C]/l 

3 

4 

5 

6 

7 

8 

2 .1 Before 1 Jan. 19'1.> 

2.2 Pl'OI l Jan. 1995 

• SUlplmr Qmteot, \ vt 

• ~ C<lltent , q/l 

• CXJlllJl!l" Strip mrra;im, llllber 

• Ox.idali<ll Stability. lliDJtes 

• Blistent CD, q/100 Ill 

. Distillatim 

8.1 ~rature c 

(1) Evaporated, 10'6 vol. 

<ll till! ()ality Stmdard of Gasol toe 

1"9'Jar Iaded:Prama 

tlllX.htin. 9'B'iliM 

1st. IiJd 2nd. Kim 

\ 

Hin. 87.0 95.0 95.0 

Kin. 86.6 94.6 94.6 

Hin. 76.0 84.0 84.0 

Hin. 15.6 8'\.6 83.6 

Hax. 0.15 0.15 0.15 

ftlx. 0.013 0.15 0.15 

ttn. 0.15 0.15 0.15 

Hill. - - -
f'tilX. l l l 

Hin. 360 360 360 ... 0.004 0.004 0.004 

Hax. 70 70 . 70 

142 

Qaleed:Prmi.111 

1st. lim 2nd. lilll 

95.0 95.0 

94.6 94.6 

84.0 84.0 

83.6 83.6 

0.013 0.013 

0.013 0.013 

0.10 0.10 

0.0013 0.0013 

l l 

360 360 

0.004 0.004 

10 70 

'l\!&t~ 

~Dl69J 

~D2700 

ASJM D 2'100 

Amtt D 2700 

~Dla 

Amtt D 3231 

ASJM D 130 

AS'J!t D 525 

AS'lH D 381 

M'lM D 86 



Itm 

(2) Bvap:rated, SC.. 101. 

(3) Evaporated • D 101 

(4) lbl Point 

8 •. 2 lesjciJe, ' \'OJ. 

9 . vasxr Pl1!sme • n .s 'c • kPa. 

9.1 ~te Blends 

9.2 Olygenate Blmls 

o. Bemme, '101 1 

ll • Anmtic , \ vol 

ll.l Prm 1 Jan. 1994 

11.2 Prc:a 1 Jan. m> 

12 • Ollcm 

12.l Ille 

12.2 °" <mtent • -.i/l 

12.3 Intansity 

1 3. water , \ wt 

13.l ~te Dlmll 

13.2 Olygmate Blmf& 

--

".t.lttin. 

Min. 

illd. 

Kilt. 

Kilt. 

rm. 

ttn. 

Kilt. 

ttn. 

Kilt. 

Pm. 

ttn. 

Kin. 

Kin. 

alll 

ftll. 

ttn. 

Kilt. 

-2-

"9J1ar Iaded:Prmim Dllelll:Prmim 

CJIBOlilP 'l\5t ft!tJIJd 

)st. liJd 2nd. liJd 1st. liDd 2nd. liDd 

'JO 10 'JO 10 'JO 
\ 

no llO uo no uo 

110 110 110 110 l'JO 

:m D> :m :m :m 

2.0 2.0 2.0 2.0 2.0 

62 62 62 62 62 M'JMD 323 

62 62 62 62 62 M1M D 4953 

3.5 3.5 3.5 3.5 3.5 AS1M D 3606 

- 50 50 50 50 
-

- 35 35 JS 35 

led Licjlt Li9lt Green Green 

Yellow Yell.aw 

10.0 - - 4.0 4.0 

- 0.5 0.5 - -

- 1.0 1.0 - -

11111! Dm! 11111! 11111! DID! 

0.7 0.7 0.7 0.7 0.7 IS1't E :1>3 

lfl 



-3-

Aegillar leaded:Prmim Qll.ead:Prmilll 

Itm PllX./!tin. gasou .. 'l&t ft!tJol 

1st. liDd 2nd. liDl 1st. liDl 2111. liDd 

14. Ol:Jgmatecl 0 ....... , ' vol ttin - - 5.5 - 5.5 ~E4815 
•. 

Cllll 

tllx. 10.0 10.0 10.0 10.0 10.0 

15. PFIJIVOC Mditive 

15.1 Beftn 1 Jan. 1995 ttin. - I I I I 

~-2 Pim 1 Jan. 1995 ftin. I x x J'. x 

16.~ Clear LicJlld ml ti> SUSpaK'ed Particle 

GcM!lment Ga1.ett.e : Vol.109 Sectial 119 Dated 17 Septaber 1992 
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Deutl of the Appendix of the lmlouncelM!llt of tlillistry of o-erce No.3 

on the Qaality Standard of Diesel 

Ita Max./Ki.D 1st llid 2.- ! kind Test tlethod 

1. Specific gravity at 15.6/15.6 't Kin. 0.81 o.u ASTH D 1298 

and . 
Hax. 0.87 0.87 

2. Cetane Nuaber or Hin. 47 47 ASTH D 613 

Calculated Cetane Index Hin. 47 47 ASTH D 976 

3. Viscosity at 40"c, est Kin. 1.8 1.8 ASTH D 445 

and 

Hax. 4.1 4.1 

4. Pour Point , •c Hax. 10 10 ASTH D 97 

5. Sulphur Content , ' vt. ASTH D 129 

or 

Equivalent 

5.1 Before l Sep. 1993 Hax. 1.0 0.5 

5.2 frOll l Sep. 1993 Hax. - 0.5 

5.J From l Jan. 1996 Hax. - 0.25 

5.4 fr<>11 l Jan. 2000 Hax. - 0.05 

6. Copper Strip Corrosion, nuaber Max. l l ASTH D 130 

7. Carbon Residue , ' vt. Max. 0.05 0.05 ASTPI D 189 

8. Water and Sediment , ' vol. Max. 0.05 0.05 ASTM D 2709 

9. Ash , ' vt. Hax • 0.01 0.01 ASTPI D 482 

10. Flash Point • "c Min. 52 52 ASTM D 9J 

11. Distillation (90\ recovered , -C> Max. 357 357 

12. Colour Max. 4.0 4.0 ASTH D 1500 

13. Detergent Additive - x x 
. 

Govern11ent Gazette Vol. 109 8ectio1111 119 Dated 17 Septeaber 1992 
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The currently used oils for 2 stroke engines in Thailand must has 

the physical and cheaical properties of Thai Industrial Standard 1040-1991 

(TIS 1040-1991) 

Item Characteristics Li•it 

1 Viscosity at 100 •c , est 5.6 to 16.3 

2 Viscosity Index , not less than 95 

J flashing Point , •c not less than 70 

4 Pour Point , •c not exceed -s 
5 Sulphali Ash , \ vt. not exceed 0.5 

"6 "' :11•, \ vt. not less than x 

Note • only principle metal have to specified. 

X Piqured by tbe •aker and report to TISI or consW1er. 
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REGISTRATIONS OF NE~ MOTOR VEHICLES 

1977 - 1992 , JANUARY , JUNE 

I PET ~OL 

YEAR --------- ·--------- DIESEL NON-FUEL 
MORTOR OTHER 
CYCLES VEHICLES 

1977 1106 3280 3677 69696 

1978 5257 7941 9669 1306 

1979 15459 11917 12-374 2463 

1980 34725 7374 17726 3851 

1981 17160 7024 12036 1135 

1982 10847 8554 9453 606.: 

1983 14431 9246 12722 769 

1984 16873 6437 14691 846 

1985 22782 7287 15184 647 

1986 26593 7533 12169 678 

1987 29041 7102 10065 6:J6 

1988 27837 7525 9062 401 

1989 66696 7837 9574 338 

1990 84424 9426 12094 280 

1991 58643 5083 20344 376 

1992 33485 3042 13167 258 
Jan-June 

Total 465359 116608 194007 15326 

58 967 

' 58.8 14. 0 24.5 1.9 

TOTAL VEHICLE POPULATION END OF 1976 

TOTAL VEHICLE POPULATION END OF JUNE 1992 -

TOTAL NO. OF VEHICLES CANCELLED IN THIS PERIOD 
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KEROSENE 

67 

41 

181 

100 

36 

21 

8 

16 

1 

-
-
-

-
-
-

-

474 

-

199660 

954330 

37139 

TOTAL 

8826 , 
24214 

42394 

63776 

37391 

29481 

37176 

38863 

45903 

46974 

46884 

44825 

84445 

106224 

84446 

49952 

791774 

100.0 



.. 
go 

Aa9istratian of neu motor vehicles. 1977 to 1992 (.Jan-.Jun•> 
<II)' fuel tnwl 

--------------~~---------------------------------------------------------...------------------------------------------------------

'Year! Cars !"/Cyc! Buses !D/Purpose! Lorries !L/Trac !L/Trail !Anbunters!L.VrTrac!L.V/Trall ! Total ! G/Total 

----!----!----!---!-----!----!----!----!----!----!----!------!-------!----!----!----!---!---------!-----!-----!----!---!--------
!Petr!Dies!Ker!Petr !Petr!Dies!Petr!Dies!Petr!Dies! Dies ! Nan !Petr!Dles!Dies!tcer! Nan ! Plttr !DietS !Nan !K•r!Al I Type• 

----!----!--~!---!-----!----!----!----!----!----!----!------!-------!----!----!----!---!---------!-----!-----!----!---!--------

1977!CB9S! 379! -! 1106! 44! 995! -! -! ZU! 824! l ! 

1978!5925! 958! -! 5257! UM! 689! -! - ! 1688!3237! 2a! 

1979!9059!1711! 8i!!l5459!1005!1318! -! -! 1836!%28! _, 

1990!4820!185'1! 48!34725! 495!2951! -! -!2033!7378! 39! 

.1981!4377!1'383! -!17160! 252!2102! -! -!2359!5482! 1 ! 

1 1912!4907! 760! -!10947! 112!2976! -! -!3508!aMb! 2! 

l'l&3!47'89! 681 ! -!14431 ! 572!3697! -! - ! 3858 ! 4271 ! 4! 

1991t!4li!4! 991! -!16873! 132!4119! -! -!2164!5935! -! 

19B5!5723!1C!SS! -!22782! 46!3602! 401! 720!110B!600lt! 1 ! 

.19B6!6i:!45!10S2! -!26593! 39!1996!1219!2673! 13!3241! -! 

!19B7!6453!124C!! -!29041! 4!1232! 617!2617! 22!2870! -! 

!1988!6974!1057! -!i!7837! -!1108! 521!2481! 14!2445! -! 

! 1989!73M! 1468! -!66696! 4! 700! 514!2635! 11 !2427! -! 

! 1"190!8757! 1074! - !84424! 3 ! 1234! 637!4588! 29!C747! -! 

!l9'91!4745!1B7S! -!58643! 2!3446! 283!8173! 40!3107! 10! 

16! 9! 

47! 14'3! 

40! 16! 

156! 18! 

194! 36! 

103! C7! 

58! 27! 

128! 17! 

104! 9! 

2! 1476! 67! 

-!4763! 41! 

-!4717!101! 

2!5502! SO! 

-!3068! 36! 

-!2869! 21! 

-!4069! 8! 

- !;1646! 16! 

-!3603! 3! 

'76! 17! -!3207! 1! 

9! 6! 44!2060! -! 

30! 16! -!1971! -! 

19! 4! 10!2334! -! 

39! -! 21!2430! -! 

43! 13! 63!3670! -! 

680! 4386! 3677! 6?6! 67! 

1259!13198! 9669!1306! 41! 

i!4a~i!7376! 12374!2463! 181 ! 

3695!4C!099!17726!3BS1!100! 

941!24184!12036!1135! 36! 

503! 19401 ! '1453! 606! 21 ! 

71l!Z3672!1C72a! 769! B! 

718!23310!14691! 946! 16! 

543!30069!15194! 647! 3! 

582!34126!12169! 678! 1! 

667!36143!10065! 676! -! 

371!35362! 9062! 401! -! 

319!74535! 9574! 338! -! 

24C!!93BSO!l2098! 280! -! 

333!63726!20344! 376! -! 

Bli-'1 

2421• 

4Z3'1· 

b3n 

3739 

29'JO 

37l7 

380l. 

4590 

46?7 

468(1 

4'10C 

944'1 

10622 

B44'l 

!1992!2939!1690! -!33485! -!1514! 75!5390! 28!1835! -! 24! -! 131!2607! -! 234!36!X!7!13l67! C!SO! -! 499~ 

;----;--~;--;f";--~;--:~;--~;--;f;--~;--~;---:;---~;-----;;-----~~:--~~;---;_~;--~;--;;-------;,;---~~;---~~;---~;--;;-----~~~ 
! Iat ':. ! .. ! ,,. ! C? ! ~. ! 41 ! ~ ! "' ! "' ! "' ! c-"' ! ~ ! ,,'8 ! ,, ! fV ! t ! J' ! "' ! ' ! ~ ! ;- ! " ! ""' 
! !..R ! !' ! .... ! : ! "' ! .., ! oi ! r1' ! ..... fb ! "' ! ! ! ! ! ~ ! ! "~ ! ~fl ! ' ! ... . ! O' ! -1.; 
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1. 

CONTROL AND REGULATORY MEASURES CONCERNING 
MOTOR VEHICLE EMISSIONS 

Marzuki bin Mokhatar * 

' 
Yacob bin Ismail ** 

INTRODUCTION 

Malaysia, as a developing country is 

towards industrialisation by the year 

now moving 

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 t a year. 

2. In Malaysia, motor vehicles had been identified as 

the major contributor to air pollution problems, 

particularly in urban environment. Studies and 

prediction based on local conditions conducted by the 

Department of Environment (DOE), showed that more 

than 7Q 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 sox 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 pollutants emitted from gasoline-powered motor 

vehicles. 

VEBICBLE STATISTICS 

4. As at 30th June 1992, there are about 6 million 

registered vehicles in Malaysia of which 91. 5 t of 

the vehicles were petrol driven while the remaining 

8.5 t are diesel powered vehicles. Most of the diesel 
\ 

powered vehicles are for commercial use su.ch as 

lorries, taxis and buses. (Table 2) 

5. 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. 

6. As for private vehicles , Malaysian national car is a 

common sight on the road. It is petrol driven vehicle 

with engine capacity of 1. 3 litre and 1. 5 liter. 

Japanese models such as Toyota , Mazda , Honda etc 

are also popular. 

REGULATORY CONTROLS 

Present Motor Vehicle Leqislations 

Control of Emission from Diesel Vehicles 

• 

7. Motor Vehicle {Control of Smoke and ·Gas Emission) 

Rules, 1977 came into force in 1978 in order to 

control the emission of black smoke from diesel 

2 
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in which 50 Hartridge Smoke Units (HSU) is a limit to 

be complied .At present Hartridge smokemeter is used 

to measure the smoke density. 

8. Enforcement officers of the Department of 

Environment, the Road Transport Department and the 

Traffic Police are empowered to enforce the Rules. 

The Department of Environment together witl. the 

Police have conducted numerous enforcement campaigns 

throughout Malaysia. ~he 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 

9. In order to limit the level of lead emission from 

petrol-driven vehicles, the Department of Environme~t 

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 o. 84 grams/litre to o. 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 k.;;..osks throughout the ·country were 

taken for analysis to ensure compliance to the 

stipulated limit. 

3 
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10. In 1991, a total of 105 samples of both Premium and 

Regular grades of petrol were ~aken for analysis. 24 •. 

were taken from petrol refineries and storage depo~s, 

while the remaining 81 samples were from petrol 

kioks, selected at random. All the samples complied 

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

the Regulations. 

VEHICLE INSPECTION 

11. As stated in Road Transport Rules of Malaysia , the 

Director General of Road Transport Department of 

Malaysia has the power to inspect all motor vehicles 

at any time before registration. 

12. 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. 

13. Basically there are 5 different types of Vehicle 

Inspection being carried out namely 

a) Initial Inspection 

b) Routine Inspection 

c) Vehicle Re - inspection 

d) Special Inspection 

e) Accident Inspection 

a) Initial Inspection 

This inspection is for new vehicles imported from 

overseas or new vehicles manufactured from local 

assecbly plant in Malaysia. It includes inspection 

4 
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of weight, measurement , physical body inspection 

and fitting such as lamps, number plate etc. Only 

then the vehicle is allowed for registration. 

b) Routine Inspection 

These are inspections carried. out every 6 months 
• 

after the initial inspection. Checks are carried 

out especially on ce~ain parts such as engine, 

brake , ball and steering joints, axles and tyres. 

Smoke test is also carried out to determine 

emission level. 

c) Vehicle Reinspection 

Any veticle that fails during the initial 

inspection has to rectif iy the failure before 

clerance is given. 

d) Special Inspection 

The inspection is for vehicles involved in certain 

modification of the body or upgrading the engine. 

e) 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. 

5 
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FUEL QUALITY 

14. At present there are 2 types of petrol available in 

Malaysia market, leaded and unleaded petrol. Lead 

content for leaded regular and 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 S7 

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 o.s % by volume. 

FUTURE PLAN 

15. In order to effectively control the emission from 

motor vehicles, several approaches and strategies 

preventive in nature have been formulated. 

Introduction of New Requlations to Control 
Emission from Gasoline and Diesel Enqines 

16. A set of regulations concerning gasoline engine has 

been proposed. The draft regulations is based on 

United Nations Economic Commision for Europe , UN/ECE 

R 15-04. Another set of regulations have been 

proposed for diesel engine based on UN.ECE R 24 and 

R 49. 

6 
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17. 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. 

18. Several discussions have also been initiated with 

motorcycle assemblers and traders for the purpose of 

introducing a set of regulations to control emission 

from motorcycles. 

Clean FUel 

19. Of late, the use of unleaded gasoline (ULG) has been 

aggressively promoted by the Government. The oil 

industries responded favourably to the call and 

almost all of them have introduced lead-free gasoline 

by the end of 1991. At present the retail sale of 

unleaded gasoline is J1% of the total sale of 

gasoline in Malaysia. 

20. The use Compressed Natural Gas (CNG) or Natural Gas 

for Vehicles (NGV) has also been encouraged by the 

Government. By the end of this year , the first 200 

petrol engine will be fitted with dual fuel converter 

as a pilot project by PETRONAS, the National Oil 

Company of Malay&ia. 

With the incentive price of NGV 50\ of the petrol 

price and conversion cost US $950 the owner can 

recover the initial conversion cost within one year. 

7 

156 



1 .• 

CONCLUSION 

21. The air pollution problems in Malaysia are mainly due 

to the rapid development of m~nufacturing acitivities 

and urbanization. Emission from motor vehicles is 

the major contributor to the deterioration of air 

quality especially in urban areas. 

JO. The need to control vehicular emission is serious and 

require urgent attention not only from the Government 

but also from the private sectors. 

8 
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Table '·L· 

Kaleysie : Sunnary of E•ission of Pollutant (Uncontrolled> to the At910sphere 
by Sources ('000 MT), 1987-1991 

sources . Stetionary Sources Open luming Practice 
Mobile 

P-r lndustri•l lncldtrial Mu1icipel Industrial 
E•ission Station Fuel Domestic Processes Oisposa Waste 

Perticulatc 

1991 3.6 2.60 7.40 1.12 15.76 18.3 13.60 
1990 5.0 2.57 9.6' 1.126 15.58 4_6 9.20 
1989 3.7 2.42 6." o.88 15.4 1.3 5.96 
1988 3.3 Z.4' 8.9 0.001 Z3.7 3.0 1.21 
1987 3_0 1.1 10.4 o.ooi . 4.4 t.as 

sex . 
1991 4_4 32.00 33.78 3_21 0.05 1. 1 

i.:- 0.72 
1990 3.2 31.24 39.21 l.O 0_04 0.1 0.01 
1989 3.0 30.31 31. 79 2.64 0_03 0.1 0.0009 
1988 2.7 182.1 53.l 0.06 9.5 0.2 0_086 
1987 2.7 195.0 54.1 0.04 . o_ 1 0.084 

NOx 
1991 47.2 38.40 26.00 1. 7 1.23 3.4 o.n 
1990 43.2 40.02 26.55 1.6 1. 15 1.0 0.01 
1989 29.4 38.47 21.37 1.23 1.1 0.5 0.004 
1988 35.9 36.9 21.6 0.00!1 1.9 1.0 0.523 
1987 35.6 4 i.9 25.9 0.0?1 - 1.0 0.442 

co . l'>'Fl 505_5 :. 10 5·_,5 .; . ieQ 0.32 26.3 7.1 : 
lQ90 551.' ~.28 t.3S 1j_ !!,.!) 0.31 8.2 '.2 
19!!? 510.9 1.67 I. 75 0. 13 0.3 6.4 0.6 
1988 475.9 0.3 1.8 0.004 1.2 4.7 17.0 
1987 506.1 0:2 4.7 0.016 - 8.2 21 .5 

HC 

1991 30.3 2.7 5.48 0.18 0.15 20.4 9.60 
1990 28.0 1.13 1.667 0.177 0.14 4.0 2. 10 
1909 25 .94 0.29 1.59 0.12 0.2 3.2 0.03 
1988 24.3 1. 7 1. 7 0.02 0.2 14.2 2.21 
1987 23.7 1.9 l.O 0.02 16.9 0.45 

! 

-·-·· .. .. _ ... _.__._ 
IOIAL I 

1991 681.0 76.8 111. II 6.li'll 17 .St 19.5 31.94 
1990 630.8 78.24 114.41 6.069 17 .22 17.9 15.52 
1989 572.7 n.21- 62.94 s.o 17.0 11.5 6.59 
1988 542.1 223.4 117.3 0.093 36.5 23.1 20.976 
19117 571.1 240.1 98.1 0.0119 . 30.6 26.24 

P1~unta9e 
1991 70.9 11.0 8.1 C.7 1.11 7.2 • l.l 
1991) 74.20 9.2 9.9 0.11 2.0 2 .1 1.11 
1989 76.S 9.8 8.4 0.7 2.3 1.5 0.9 
1988 58.1 23.9 9.4 0.001 3.9 2.5 2.2 
1987 59.1 24.8 10.2 0.009 . 3.2 'l..7 

I 
P<,.cencage .. 
C~red 19117 •11.8 ·\6.11 ·2. 1 •0.8 •1.8 •4.0 •0.6 

; . 
' 
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Table 2 

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

Gasoline Diesel 
Type of Vehicle --------------- ---------------

No. of Vehicles No. of Vehicles 

Motorcycles 3,363,287 

Total 

3,363,287 

Passenger Cars 1,970,542 68,177 2,038,719 

Buses 1,617 27,624 29,241 

Taxis 16,99/ 22,371 39,368 

Lorries/Truck 167,540 258,994 426,534 

Other (excluded 17,017 149,227 166,244 
Trailer) 

Total 5,537,000 526,3S3 6,063,393 
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Table· a.. 

Malaysia: Enror.:ement or Motor Vehicles (Control or Smoke and Gns Emission) Rules 1977, 1989·1991 

S\.t>Jtct 
1989 

Total N\Jlf:>er of 
Di Ht I , 2~8,913 

Vehicles Registered 

N\Jlf:>er of 
Enforc-nt 4411 
C~lgM 

Total N\Jlf:>er of 
Vehicles Stopped 42,284 
for Inspection 

iype of Vthf clt• L I T 0 

N\Jlf:>er of Sumions 2470 1726 120S 1165 
Issued 

Total N\Jlf:>er of 
S"""'°"9 Issued 7,0115 

Type of Vehicles L 8 T 0 

Percentage of 119 711 7S 78 
CC!q)llanct 

OY4 ral l Ptrctntage 
of COll'pllance 113 

Source: Road Transport Otpartmtnt, H1laysl1. 

Nott: 

Type of Vehicles 

l • lorry 
I • lus 
T • T111I 
o · Others 

PC • Private Car 

PC 

S19 

PC 

74 

Year 

1990 1991 

332,080 367,89S 

439 465 

38,322 40,487 

L I T 0 PC L I T 0 PC 

2S06 1900 1160 1175 4511 4344 20115 1259 1350 406 

7, 199 9,444 

L 8 T 0 PC l 8 T 0 PC 

117 76 71 76 66 81 73 70 73 65 
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INSPECTED ITEM DURING VEHICLE INSPECTION 

STATIC INSPECTION 

Engine & Chasis No. 
F/Wheel Bearing, K/Pin & Bushes 
Rad. Grill & Engine Bonet 
H/Lamps & Driec. Indicators Cond. 
W/Screen glass, wiper & washes & R/Vision Mirrors 
Ovr. Seats, Ovr Cab & Floorboard Condition 
Crash Barrier & Link Chains 
Coup. Gears, K/Pin, Sty Pin, Chains & L/Gear 
Anti-Lighting Chain & Fire Shield 
Tipping Equipt & Tipping Pivot Cond. 
Semi Treler No. Plate 
Ext. & Int. Body Marking & Paintwork 
Basa Marking, Roof Sign & Yellow Top 
Entrence Door & Exit 
Rear Bumper & Reg. No. Plate 
Mudguards & Nudflaps Cond. 
R/Lamps, D/lndia, Reflec & Pass Ligh Cond. 
Body Panel, Wooden D/S & ~/TB Cond. 
Luggage Booth & Compartment 
Passengers Seat Cond._ 
S/Window, Glass, Seals, Winders & Door Lock 
S/First Aid, W/lnstrument & 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. 
Oil, Leaks, Engine Mounting & Cond. 
Ft/Brake N/Pump. W/Cyls & Air Vacuum Tank 
FIR/Spring Assy S/absobers & Axle 
Main Chasis Frame & Subframe Cond. 
Body Mounting & Connection 
Prop. Shaft U/Joints & Connection. 

SMOKE AND ROAD TEST 

Smoke Emmision HSU 
Elect. Wring, Wst. Sys & Audible Warning 
Air/Vacum Warning, Build Up & Control 
Mech. H/Brake Condition 
Foot Brake Performancd 
Cluth Pedal & Operation 
Transmission & Gear Level Shift 
Engine Performance 
Ste/alighment, Dve. Control & S!meter 
Taximeter Operation & Condition. 
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ENVIRONMENTAL QUALITY (CONlROLOF LEAD 
CONCENTRATION IN MOTOR GASOI.JNE) 

REGULATIONS, 1985* 

In exercise of the powers conferred by section SI of the Environm=ntal 
Quality Act, 197 4, the Minister after oonsult•tion with the Council, makes the 
following regulations: 

I. 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 Director ~neral has delegated his 
power under section 49 of the Act. 

3. Restriction on import or manufac~. 

No person shall impon or manufacture any motor gasoline which contains 
lead or lead compounds e.tpressed 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 Gazetu. 

4. Restriction on possession, etc. 

No person shall ~e in possession, offer or exhibit for sale, sell, deliver for 
usc or exchange for usc 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 
Isl January 1980. 

S. Restriction on import, etc. 

Notwithstanding the provisions in regulations 3 and 4, no person shall 
impon, manufacture, possess, offer or exhibit for saie, sell, deliver for use or 
exchange for use any motor gasoline which contains lead or lead compounds 
e),.pressed as lead in excess of 0.1 S gramme per litre on and after the ht 
January 1990. 

6. M11111factun: for export. 

Regulations 3, 4 and S shall not apply if the motor gasoline is manufac· 
lured for export oubide Malaysia provided prior notice on the date "of manu· 
facture, quantity, pla:e of storage, name of customers and anticipated date of 
export have been communicated to the Director General. 

• P11blUlicd •11.U. (A} 296/198S. Clme Into force"" J.41916. 
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7. Wahrer of aotifacation. 

(1} For the purpo~ of effecting exemption under regulation 6 lhe Direc­
tor Genenl may establish J recording ;mxxdure to be followed by the manu· 
f:acturer. 

(2) Where an applic::ation h:as been made to the Director Gener:al by the 
mJnufacturer to adopt such procedure the requirement to give prior notice 
as prescnl>ed under regulation 6 may be waived. 

8. Authorised officer to produce identifacation and issue receipt. 

Every authorised officer shall produce his identification before the collec­
tion of samples of motor gasoline and shall issue receipt foi such quantity of 
Slmple collected. 

9. Collection, sampling and amlysing procedures. 

For the purpose of determining the lead contents prescribed in these Regu­
lations, the motor gasoline shzll be collected, sampled and analysed in accor­
dance with the procedures s;>ecified in the Fust Schedule. 

10. Obstruction of authorised officer. 

N<. person shall obstruct or delay any authorised officer in the collection 
and sampling of motor gasoline under regulation 8. 

11. Licence required to contravene conditions. 

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

12. Granting of licence. 

( 1) Where the Director General is sat;sfied that-

(•) (i) the :Tlotor gasoline with higher kad concentration is needed 
for the investigation or r:search relevant to pollution problems; 
or 

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

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

(b) th;t the use of such motor gasoline is confined to a small segment 
of the environmen; and for such period that the ac;umulated level 
of lead is not likely to c::ause adverse: effect on the envjronmenl, 

he may pant a licen.:e to contravene the: conditions in regulation 3, 4 or S. 

167. 
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(2) Appliatior. for such licence shall be made in such forms as ~y be 

prescribed by the Director-General. 

13. Compounding of offences. 

Offences against regulations J. 4, 5 and 10 shall be offences which may be 
compounded by the Director-General. or any officer specifically authorised 

by the Director-General. 
. . 

14. Fees payable. 
(1) Eyay application for a licence under regulation 12 shall be accon1· 

panied by the necessary fees specified in the Second Schedule provided thit 
such fees shall not be required in respect of piant. facilities or vehicles wholly 

owned by the t;overnment of Malaysia. 

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

realis;ition of the payment. 

FIRST SCHEDULE 

COLLECTION, SAMPLING AND ANALYSING PROCEDURES 
· ·(Regulation 9) 

Paramctcn 

Le.ad Concentr3tion 

Methods 

Malaysian Standards MS I i8 and 
MS912or ASlM 03341 

ASlM - Atneric:an Society for Testing and Materials. U.S.A. 

SECOND SCHEDULE 

FEES PAYABLE TO OBTAIN LICENCE 
(Regulation 14~ 

l. Application under regulation 12 (1) (a) (i) and 12 (l) (a) (ili}­

S300.00 

2. Application under regulation 12 (1) (a) (ii}­

SS00.00 

lnted the 27th June 1985. 
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MOTOR VEHICLES (CONTROL OF SMOKE ANO GAS 
DUSSION) RULES. 1977* 

In exercise of the powers conferred by sections 57, 73 and l3S of the 
Road Traffic Ordinance 1958, the Minister makes the following n;lcs: 

I. Citation and com~nccmcnt. 

These rules mJy be cited as the Mctor Vehicles (Control of Smoke and Gas 
El!lission) Rules, 1977 and shall come into force on such date as the Mraistcr 
may by notification in the Gaurc~ appoint. 

2. Interpretation. 

In these Rules-

"authorised officer" means a road transpon officer. police officer or any 
officer duly auJioriscd in writing by the Director General of &l\'ironmental 
Quality; 

"'free acceleration test" means a test for smoke emission of a motor vehicle 
with the •~ansmission disengage~ (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 vers.ion of the Standard 
Ringelmann Smoke Chart as sho~n in Schedule A to these Rules; 

"smoke limit" means the highest acceptable smoke density or opacity 
for any· volume of gas that a motor vehicle may at any tune emit into the 
atmosphere at or near the point of smoke di!charge; 

''smoke meter" mcans-

(a) the Hartridge Mk. 3 smoke meter which is constructed to receive 
a volume of exhaust gas of a motor vehicle within a pressure range 
of 40 mm-65 mm of water and a temperature range from 140 
degrees Centigrade-210 dc.grees Ccnt!gradc and to measure the 
density or opacity of its smoke content from 0 to 100 Hartridge 
Sf?!olce Units (H.S.U.); 

(b) a device constructed to receive a volume of exhaust gas from a 
motor vehicle within spec.fled pressure and temperature ranges and 
to measure the complete range of d'!:nsity 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 to timc'i>e pre· 
scribed by the Minister a~ a smoke meter. 

•Published tU l'.U. (A} ;f/4/1977. <Ame Into f01cr on /$.J.1978. 
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3. Prohibition on emission of cxcasift smoke. 

(I) No person shall use or cause to be used any motor vehicle which emits 
smoke of a density whlch exceeds SO Hartridge Smok~ Units or its equinlent-

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

(3) A Ringdmann Smoke Chart may be employed in conjunction with the 
Hutridge/Ringclmann Correlation Chart as shown in Schedule D to these 
Rules to dledt density of smoke emissions for the purpose of detention of a 
motor vehicle for inspection and test on a 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 appar~nt to an authcrised 
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. _ /_:o: ,_j 

4. Cnnkcasc ventilation. 

E¥ery motor vehicle powered by a four-stroke petrol engine (other than a 
motor cycle) first registered for use on or after the coming into force of these 
Rules shall be so constructed or equippec! with such device as to prevent the 
csc:ap: of gas from· the crankcase of sud. motor vehicle into the atmosphere. 

5. Exemption. 

The Director General for Road Transport may, with the prior agreement in 
writing from the Dire::to1 General of Environmental 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 .:.:.mply with the requirement of any of thuc 
Rules is guilty of an offence and is liable to a fi.ne not exceeding five hundred 
ringgit or ta a term of imprisonment not exceeding two weeks for a first 
offence and to a fine not e;;ceeding one thousand ringgit or to a term of 
imprisonment not exceeding one month for a subsequent offence. 
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No_ I 

SCHEDULE A 
(Rule 2) 

RINCELMANNSMOKECHART 

No.2 No 3 No_ c No.S 

This ch:ut is a dire.ct facsimile reducuon of 1he St&ne::ud Rmcebn:ann Ch:ut u issued by 
1hc Uni1ed Slates. Burau of Mines. in lnform11ion Circular lllll of May 1967. 

INSTRUCTION FOR USE 

l. Hold chMt al :um·s len&th to view smoke al IC'urcc_ 

2 Source of li&hl or sun should be behind lhe obser•c:r. 

J. Much smoke as closely IS poniblc_ 10 corrcspond1111: shade on char1. 

SCHEDULE B 
(Ruic 3 (2)) 

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

I. The 1cs1 shall be c:uricd ou1 with • smoke me1er. 

2 The smoke meter includin& its accessories shall be re&ubrly tcl\l'ic:ed and maintained 
in accordance with the manu!ac1urer"s instructions. h shaU have unc:!crionc tes1s 
and calibr11ion not more than 12 m;inths before the due of its use. by a competent 
au1horny appoinlcd by the Director General for Road Transport. and be issued with 
a ceruticate of fitness recordin& the date on which as a result or those tests and ca.lt­
bra1ion. the smoke meter was found 10 be in &ood workin& orller. 

J. Smoke tell fCS','.s pro•ided by a smoke meter comply111& with 1he requirements of 
puasraph (2) shall be deemed to be accurate. 

4. Tes1 rnullS shall be recorded on a Test Certificate IS in Schedule C. 

SCHEDULEC 
(Rllle 3 (2)) 

MOTOR VEHICLE SMOKE EMISSION TEST CERTIFICATE 

Serial No ..................... : ......•.....•.. 

Rq1s1r111on No. or Mo1or Vehicle ............................••...........•...........••.........•.•.................. 

Tmc ................................................ Da1e ............................................................ :··· .. ·•······ 

Make or Vchiclc ............................................ Testin& S1111on ....................................•........ 
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ews_ ________ _ 
·----- •'------·--·-----·····--·-·-········· 

T)11C.. ___________________________________ ••••. _ ••.• -·-·· 

Maltc Model and saial number of Smoke Meter uted for test.--·---·-·························· 

Date ba calibrated .... ---·-·---··-··----·-·-···-···-··-···--····-··-··-············-···--··· 

RECORD OF SMOKE EMISSION TEST 

Test No. •---------------·--------······-·-··-··-·····-·-····-----Sinoltc Unsts 

Test No. 2 .• ·-····--·------··-·--·-···········--····-----·------··--Smoltc Uni1s 

RESULTS: 

Awerqc Test No. C ) and Test No. ( 1--·--------···Smolte Units 

I catu11:d tl?at the above-mentioned motor YChiclc has been tesled for smoke cmis­

SIOn capability and found to anit a smoke density oC--·----·--····.Smoke Uniu which 

does no1 exceed/ 0 excccds the smoke limit oL ••.. --·-·----------.Smoke Units permitted 

under pu ..nph CI) of rule 3 or the Motor Vehicle CConuol or Smoke and Gas Emission) 

Rules, 1977. 

Issued and Sipcd by ........................................ . 

Name (Block kucis) ••...................................... 
and 

Ocsipation of Testin& Officer ...................•....... 

TEST CERTIFICATE ISSUED TO 

O....ner/•dri•er or motor Yehidc (name) .... - ..................................................................... .. 

of (Address) ............ _ ............... - .. - ........ _ ................ _ .. ,_ .................................................. . 

Time ....................... a.mJ• p.m. Datc. ............. _.Pbee ...................................................... . 

To •·hom isrued: Owncr/•driYct (sipature) ..... - .............................................................. . 

DriYin& licence No ... , .......................... - ........ Expirine-••.•.••..• _ ......................................... . 
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SCHEDULED 
(Rule 3 (3)) 

HARlRIDGE/RINGELMANNCORRELATIONCHART 

O.S 

--
... 0.7 

~ 
;:, 

- 0.6 

.. 
u O.~ 

!! e 
u O . .; 

-
·" - o.~ 

O.~ 

0.1 

IJ 

20 40 60 80 100 

HARTRJDCE SMOKE UNITS 

0 
2 3 4 s 

Rin&c:lmann Density Number 

Made this 14th day of December J 977. 

J 73 

DATUK HAJI ABDULCHANI CILONC, 
Minister of Works and Utiliti~s 
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_ . ST ATIJS OF IN-USE 
. -~-~~~:~~~~rMoroR VEHICLE INSPECTION 
-)~~\;.~t~::0~~-i7'-\R EMISSION CONTROL .-; ·;4~=i:~--L~V . -
~~?~~11¥~~~~~;1:::-·N---·-'· _-_--TH-E PHILIPPINES 
<..-';;~ ... ~...,~~~~~'!~~~~-;.... . 

: :~;-!. ·~~- ;~· :~.. .. . . ~. ~ 

:- ·: ·...:-

Prepared by: 

' 
Mrs. Cirila S. Botor 

Atty. Perciv.Il Cendana 
Mr. Emmanuel Gutierrez 
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STATUS Of IN-USE MOTOR VEIIlCLE INSPECTION 
FOR EMISSION CONTROL IN THE PHILIPPINES 

Environmental ~d 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 emis.tjon control with regulation of horns and mumers and empowered 
the then Land Transportation Commission (L TC) as the enforcement agency. Later the Philip­
pine Environment Code (PDC 1152) gave the LTC responsibility for Motor Vd1icle Emission 
regulation and to deputize other agencies as needed. The National Pollution Control Commission 
(NPCC) was designated as the standard selling agency 1'itb the L TC as the enforcement arm. 
Presidential Decree 1181 (PD 1181) later modified the Environmental Code to give the NPCC 

. enforcement power over motcr vehicle emissions with the L TC and the other agencies rendering 
siipportive roles. 

E'lterutiYe Order 192 in 1987 subsequently eliminated the NPCC and p~d the powers 
functions of that agency to the Department of Environment and Natural Resources. The DENR/ 
National Capital Region then became responsibl~ for enforcing PD 1181 motor vehicle emission 
control in Metro Manila. 

Present enforcement activities focus on control of particulate emissions (blacl~ smoke) from 
existing diesel-fueled vehicles using the Metro Manila Road System. 

The D&,"R/NCR has teams in the field each day on key Metro Manila routes to identify and 
stop suspected excessive smoke emitters. Tht: team members visually test the vehicles and failed 
vehicles recehe "citations" and the license plates thereof are confiscated until a certificate of 
DENR clearance is issued to the said vehicles 

Pursuant to Republic !.ct No. 4136, an administrative order numbered A0-91-005 was 
~ 

is.sued in 1991 by the Land Transportation Office establishing the New Motor Vehicle lnspectfon 
System. The motor vehicles covered are: 

a) AJJ for hire motor vehicles except tricycles 

b) AH for hire pro.,focial buses where authorized rou~es include Metro Manila 

c) AH prirnte trucks, buses and mini-buses 

d) AH motor \·ehicles found to have been operated without properly registered or with 
delinquent registration except tricycle~ and motorcycles. 

!nspection or motor vehicles under the NMVIS cover the following: 

a) Identity and Construction 

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

d) Lamp/Light 

e) Brake System 

0 Steering System 

g) Buffer System 

h) Running System 

i) Safety devices 

j) Fuel System 

k) Exhaust Emission Control System 
f 

I) Electrical System 

The inspection with regard to emissions and general safety are combined. This is 
conductett in 5 stag.., as: • 

I Stage I ! The vehideis identified and various information is fed into the computer. 
The first inspection is done to check the vehic!es 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 inserted into 
the exbaust pipe to check HC-CO emissions from the vebide. __ .. -. 

I Stage 2 I This consists of three tests namely: 

The side-slip test which chec~ the front and rear wheel; 

The brake tests; and 

The speedometer tea 

I Stage 3 I Tht third stage is the headlight test. The vebide is made to stop at a 
specified position which automatically activates the headlight tester. 

I Stage 4 I In this stage the vehicle is driven to the pit wbere tl~e amdercarriage 
checking i~ done. The inspe.ction Is conducted visually to check under 
chassis systems. 

·' 

I Stage 5 I Finally, the results from all the prevSous tats are tabulated and the 
verdict is banded over to the vehicle owner in offidal computer forms. In 
case o' failure re-ins~on may be scl:eduled 
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Inspections arc ~(';:ducted by the North MVIS and South MVIS in the National 
Capital Region. There is one inspection station each in Region 3 and Rtgion 4. 

EXHAUSf 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 ii1spected with the 
following star.dards: 

For gasoline-fuelf(! engines: 
CO: upto6% 
HC: up to 1200 ppm for vehicles with 4-stroke e=igines; 

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-l!p to 50% 

Readings for CO and HC are taken at idle speed by insea"!ing 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 i~ sh mm as follows:· 

Inspected Failed 'ii 
Mtl) • ..,-1.9, 1992 

HC-CO 55 15 27 
Diesel smoke 192 13 7 

June 1992 
HC-CO 167 52 31 
Diesel Smoke 484 16 3 

Jaly 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 

TESTEEES 

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 rdnspection fee in the same amount is col­
lected once only if the vehicle which failed in lbe initial test is reinspected. 
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Mctcrcycl;:?S r~;J:-eseiit a lc.rge :.nd growing portion of the r_.:etiO ~:!:mi!a 
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c~mbir.e th~ :u2! a:~d l:.ibri~ant in t?":r::? ccmbustior. prc:e~s) their ccntrib:JE0:1 
to tt:a o;rerall :~r ~c!!ution burcc 1 of the city is cisproportlor.ata to !~e:r 
m.m1b.=rs. 

It has been estimated that these motorcycles emit up to three tlm~s as 
r.iuch hydrocc..rbcns per k:loi"::etre driven thc::11 do much larger passenger c~rs. 
For particuiate t:i~y ~~lt a:mcst twice as much ss jeepneys pei kilcmetre 
Griven. 

@EL STANDARDS IN THE PH!L!PPINES) 

The Bureau of Produ:t Standards has formulated the f ollc\•1ing Philippine 
Natior.al S~ar.:!c;r.:::s fer ·iuc!s: 

PNS 19:~ 990 - Specification for Motor Gasolir.e 
PNS 20:1~92 - S~ecificat!on for DiesEI Oils 
P~S 21::592 - Soecification for Fuel Oiis 
PNS 22:1 ~St; - Speclflcat!cn for Lique:ied Petrcleum Gas 
PNS 235 - Spec:t:caticn fer Two-Stri:!:e Cycle Gasoline Eng!ne Oil 

The e~isting :::veis of lead in gasoline are as follows: 

P.egul2r Pr:lmium 

up ti:> 1£93 0.40 g!L 0.60 g/L 

it has been pr~:;c;sec thc;t fer t~a coming years laad levels shall be a: ~oi:0ws: 

1994-1995 
1S::l6 onward 

For Fuel Of Is 

Su!fu; 

up to 1994 
1995 

For r·,ese' Oil 

uoto1S94 
1925 

3.8% 
3.5% 

0.8% 
0.5% 

Regui~r(g/i...) 

0.20 
0.15 
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, 
'TABLE 4.5 

DISTRIBUTION OF VEHICLES ACCORDING TO FUEL TYPE (1990) 

Ct6.RS Gas 292.527 95.30% 

Diesel 14,432 4.70% 

Total 306.959 

UV Gas 137.357 54.59% 

01esel 114.276 45.41% 

Total 251,635 

TRUCKS Gas " 5,898 13.75% 

Diesel 36994 86.25% 

Total 42.892 

BUSES Gas 349 6.65% .. - -, : ..; ...... 
Diesel 4.898 93.35% 

Total . 5.247 

MOTOR\TRICYC~d G3S 66.sn 100.00% 

Diesel 0 

Total ser.sn 
.. -: ... -"'.· . 

Source: OOTC-L TO 
MIS Data for 1990 

. ~ .... 

. · 

( . 

I 
• .. 

4-21 
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STATUS OF MOTOR VEHICLE POLLUTION CONTROL 
IN THE PHILIPPINES 

(In- use ~~tor Vehicle) 

Hotor vehicle pollution in the Philippines is highly 
localized. It is commonly found in the cities, like Hetro 
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 Hetro-Hanila. 

Hetro Hanila•s explosive population inc~ease in recent 
decades hes been accomp~~i?d by significant growth in the 
number of motor vehicles. Metro Manila has become notorious 
for it.:; e~treme traffic cong<•r;t.i.on and motor vehicles caused 
air pollution. Diesel powered vehicles, which include cars 
(primarily taxis), jeepneys, other utility vehicles, buses 
and trucks make up a major portion of the vehicle kilometer 
driv~n. Many of the diesel engines undersized for their 
loads and characteristically emit lar~e qu~ntities of black 
smoke (particulate matter). ·Ma~y of thc diesel en~ines are 
either worn out or poorly mainl~!ned, aJding to their 
tendency to emit air pollutants. 

Motor ~ehicle emissions not only qegrade overall urban 
air qunlily, in Metro Maniln but also expose the cummuting 
public, comprising a significant portion of thf> population 
each business dny to the hazards of high doses of air 
pcllutants. The people walking on the ~lreets and 
sirirwnlks, those wnit.ing on t.hc st.r~Pt.s for puhlic 
trnnsportntion, and those riding in jeepneys ar~ buses 
likewise receive relatively undilluted concentrations of 
these motor vehicl~ exhaust pollutants. The results of the 
air quality measurements conducted before and during this 
project in Hetro Manila indicate that the public. is 
exposed to ambient ~~rticulate matter concer.trations of as 
much as two ( 2) t.o three ( 3) times the acce _>led standards 
Pstnblis~1ed to protect health. Pollutant!· aside from 
pnrtirulate m~t~er, Are of less importance, although lead 
mensurements also indicate ambient levels in excess of 
health based andards. 

The 
known ~s 
Notional 
( NWAPCC). 

Philippine Co11gress passed Republic Act No. 3931, 
th~ "Pollution Control Law", in 1~61 creAting the 

Wnter and Air Pollul~ott Conlrpl Commission 
The NWAPCC in 1967 publishe~ Rule No: 59, which 
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limited exhaust emission to a specified Ringlemnn number 
(degree of blackness) for no les~ than a "reasonable 
p~riod". This lnw was nmendeJ by Presidential Decree No. 
984, crenlin~ the National ?ollution 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 con;,.inuous period of no more than ten (10) 
SP.conds. Recognizing that increasing motor vehicles use was 
fnsl becoming a m;tjor cause of nir pollution in the countrv, 
particularly in urban areas, P.O 1181 was issued in 1971 
specifically to control vehicular air pollution. In 1980, 
P.fl. 1181 implementin~ ruJes ;rnci re~ul~tions were 
promulgalE"d, superseding previous rules. These rules 
providP.d r~vised emission standards for both registered and 
non-registe.ed, diesel and gasoline-fueled vehicles, i. e., 
smoke opacity standards for diesel vehicles and carbon 
monoxide and hydrocarbon exhaust emission stanJ11rds ior 
gasoline vehicles. 

The above In lest ru~es nre now 
nrpnrlmrnt of Environment and Natural 
pursunnl lo Executive Order No. 192, 
integrating the NPCC powers and 

enforced by the 
Rf>snurcP.s (DENR) 
issued in 1987, 
functi~ns into 

OENR-Environmental Hanng~ment Rurenu. Presently, 
DENR/National 

I for the 
rnfnrc-,.mrnt of t.hE>Sf> rules is ilone b~· the 
C;tpi tal Rrgion-DF.NR-NCR (please see Annex 
organizational chart). 

The opncity rule, applied almost exclusively to diesel 
vd1ir.Jcs, is currently enforced by the Ar.ti-Smoking Teams 
operating out of four (4) offices in Hetro-Hanila. These 
lt:~ms identify potential offending vehicles, pull them over 
for n more formal visual check using a Ringlemann Chart, and 
if th~ vehicle fails the test, the team issues a ticket 
instrucling the driver to have the vehicle properly tuned-up 
or repaired, and require the driv~r to report to the 
DENR-NCR Motor Vehicle Test CPnler in Quezon City for final 
testing 11sing n HRrtridge Smokr Heter. Vehicles failing 
this l~sl nre implSE"d an Appropriate pennlty and are 
requi1·eci to report for re-lest befo,:e the~· can receive a 
CPrtiricnte of Compliance. Re low is the 15-Yenr 
Accomplishement of the Anti-Smoke Belching CAmpaign. 
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YEARLY SUMMARY OF ANTI-SMOKE 
BELCHING CAHPAIGN 

1977-1991 

No. of Motor No. of Motor 

Ve-hicle Vehic!e- Penalty 

YEAR Apprehe-nsion Complied Collected 
. -------------- ------------------- ---------------

1977 657 ,,,9 r 75,800 

1978 5,060 1,860 521,ZOO 

1979 5,780 1,730 265,40C 

1980 3,096 809 11)9,720 

1981 9,948 2,173 340,200 

1982 18,05.J 3,543 477,870 

1983 16,22-1 5,366 6·19,680 

'· 98-1 12,584 3, 160 5.J8,349 

1985 13,371 5,297 859,150 

1986 7,520 1,726 409,280 

1987 9, 190 2,047 4 5·1'£45 

1988 2.43E 1,484 617,575 

1989 26,551 19,592 5,0 119,175 

1990 ·12.088 16,827 7,554,251 

1991 2·1,781 16,609 4,716,180 

( . 
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SUHHARY OF STANDARDS AND 
TEST PROCEDURES 

I. Non regi~tered Light-duty Gasoline Fueled Vehicle 

A.STANDARDS: 

Weight GW (K~.) 

1,000 or less 
1,001 - 1,500 
1,f'Ol - 3,000 

B. TEST PRODEDURE~: 

CO g/km. HC g/km. 
---------------- ------------

25 2.5 
30 3.0 
35 3.5 

1. CVS Syst~m using LA-~ mode of driving 
2. EC~ T?pe-1 Test 

JJ. Nc.n-registered Diesel-Fueled Vehicle 
Test Procedures and StAndnrd 

A. British Standard BS AU 141 (a); 1971 
D. European Economic Community Directive 72/306/EEC Economic 

Commission for E~rope 
C. AulraliAn Design Rule No. 30 Regulation No. 24 
D. U.S.A. EPA Federal Regulations Part 85 or Federal 

Regulation Part 86 
E. NPCC Rules nnd Regulations Implementing P.O. 1181 
f, Non-Registered Diesel-Fueled Vehicles with Reconditioned 

Engines 
I. Test Procedures - Free-Acrelerntion 
2. Standard - 2.5 m-1 light nbsorption coefficient 
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III. Re~istered Gasoline-Fueled Vehicles 

A. ST/\Nl>AHllS: 

Inclusive 
Model Year 

19i6 - 1981 
1971 - 1975 
19'55 - 1970 
196..t - older 
2 stroke engine 

B. TEST PROCEDURES: 

Idling Speed 

Carbon Monoxide 
Percent 

4.5 
5.0 
5.5 
6.0 
6.0 

IV. Registered Diesel-Foeled Vehicles 

A. STANDARD: 

2.fi m-1 light absorption coefficient 

B. TEST PllOCEJ>UHE: 

FrPP Ac~Plrration 

18~ 

Hydrocarbon 
ppm 

1000 
1000 
2000 
2000 
7800 
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PROCEDURE/FLOU CHART FOR 
PAVl1[HT OF PE HALT IES AUD ISSUANCE 
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STATUS OF MOTOR VEHICLE POLLUTION CONTROL 
IN THE PHILIPPINES 

(In- use Motor Vehicle) 

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

Helro Manila's explosive population in~rease in recent 
decades has been accompaniPd 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), jeepneys, other utility vehicles, buses 
and trucks make up a major portion of the vehicle kilometer 
driven. Mnny of the diesel engines undersized for their 
loads and characteristically emit large quantities of black 
smoke (particulate matter). Many of the diesel en~ines arP 
either worn out or poorly m~inlained, adding to their 
tendency to emit air pollutAnts. 

Motor vehicle emissions not only de~radP overall urban 
air quality, in Metro Manila but also expose the cummuting 
public, comprising a significant portion of the population 
each business day to the hazards of high doses of air 
pollutants. The people walking on the streets and 
sidewalks, those waiting on the streets for public 
tronsportntion, and those riding in jeepneys and buses 
likewise receive relatively undilluted concentrat~ons 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 ns 
much as two (2) Lo three (3) times the accepted slandRrds 
established to protE'ct heal th. Pollutants aside from 
pnr·til:ulate mat.LPr, nre of less importance, although lead 
measurements also indicate ambient levels in excess of 
health based standards. 

The 
known as 
Nn t. ion al 
(NWAPCC). 

Philippine Congress passed Republic Act No. 3931, 
th., "Pollution Control Law", in 196-1 ,"."eAting the 

Wnler and Air Pollution Contr~. Commission 
The NWAPCC in 1967 publishe~ Rule No, 59, which 
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li•ited exhaust emission to a specified Ringlemnn nuaber 
(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 
vehirles for a continuous pP.riod of no more than ten (10) 
seconds. Recognizing that increasing motor vehicles use was 
fRst becoming a major cause of air pollution in the country, 
rarticulnrly in urban areas, P.D 1181 was issued in 1977 
sp~cifically lo controJ vehicular air pollution. In 1980, 
P. ll. 1181 implementing rules and regulations were 
promulgated, superseding previous rules. These rules 
providP.d revised emission standards for both registered and 
non-registered, diesel and gasoline-fueled vehicles, i.e., 
smoke opacity standards for diesel vehicles and carbon 
mtlnoxide and hydrocarbon exhaust emission standards for 
gasoline vehicles. 

The ahove lntest rules are now 
n~rnrlmenl of Environment and Natural 
pursuaral lo Executive Order No. 192, 
integrating the NPCC powers and 

enforced by lhe 
Resources lDENR) 
issued in 1987, 
functions into 

DENR-Environmental Management Bureau. Presently, 
OENR/NAtionaJ 

I for the 
rnfnrrrmrnt of t.hr~~ rule!'; i!'; rlonr. by t.he 
Capital Region-DENR-NCR {please see Annex 
or~ani?.Ational chart). 

The opacity rule, applied almost exclusively to diesel 
vrl1icles, is currently enforced by the Anti-Smoking Teams 
op~rating out of four (4) offices in Metro-Manila. These 
lenms identify potential offending vehicles, pull them over 
for n more formal visual check using a Ringlemann Chart, and 
if the vehicle fails the test, the t?am issues a ticket 
instructing the driver to have the vel1icle properly tuned-up 
or repaired. and require the driver to report to the 
DENR-NCR Holor Vehicle T~st Center in Quezon City for final 
teRting using n Hartridge Smoke Heter. Vehicles failing 
this test nre imposed an appropriate pennlty and are 
rec1ui red to report for re-tesl before t.hey can receive a 
CPrt.Iricnte of Compliance. Below is the. 15-Year 
Accomplisheme11t of the Anti-Smoke Belching Campaign. 
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YEARLY SUMMARY OF ANTI-SMOKE 
BELCHING CAMPAIGN 

1977-1991 

No. of Motor No. of Hotor 
Vehicle Vehicle Pennlty 

YEAR A_pprehens ion Complied Collected 

------- --------------- -------------- ------------
1977 657 349 p 75,800 

1978 5,060 1,860 521,200 

1979 5,780 1,730 265,400 i 

1980 3,096 eo9 109,720 
I 
I 

1981 9,948 2,173 340,200 I 
1982 18,054 3,543 477,870 I 

1983 16,224 5,366 6-19,680 
; 
i . 

198·1 12,584 3,160 548,349 

1985 13,371 5,297 859,150 

1986 7,520 1,726 409,380 

)987 9, 190 2,047 4 5·1, 94 5 

1988 2,436 1,484 617,575 

1989 26,551 19,592 5 t 0•19 I 175 

1990 42,088 16,827 7,554,251 

1991 27,781 16,609 4,716,180 
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SUHHARY OF STANDARDS AND 
TEST PROCEDURES 

I. Non registered Light-duty Gasoline Fueled Vehicle 

A.STANDARDS: 

Weight GW (Kg.) 

l, 000 or less 
1,001 - 1,500 
1,501 - 3,000 

D. TEST PRODEDURES: 

CO g/km. HC g/km. 

25 2. 5 
30 3.0 
35 3. 5 

1. CVS System using LA-4 mode of driving 
2. ECE Tyre-1 Test 

II. Non-registered Diesel-Fueled Vehicle 
T~sl Procedures and StRndnrd 

A. British StRndard BS AU 141 (a); 1971 
D. European Economic Community Directive 72/306/EEC Economic 

Commission for Europe 
c. Autralian Design Rule No. 30 Regulation No. 24 
~. U.S.A. F.PA Federal Regulations Part 85 or Federal 

Regulation Phrt 86 
E. NPCC Rules nnd Regulations Implementing P.D. 1181 
f. Non-Registered Diesel-Fueled Vehicles with Reconditioned 

En~ines 
1. Test Procedures - free-Acceleration 
2. Standard - 2. 5 111-J light nbRorption coefficient 
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III. Register~d Gasoline-Fueled Vehicles 

A. STANllARDS: 

Inclusive 
Hodel Year 

1976 - 1981 
1971 - 1975 
1965 - 1971) 
196·1 older 
2 stroke engine 

B. TEST PROCEDURES: 

Idling Speed 

Carbon Monoxide 
Percent 

4.5 
5.0 
5.5 
6.0 
6.0 

· .. 
JV. Registered Diesel-Fuel~d Vehicles 

A. STANDARD: 

2.5 m-1 light ab~orption coefficient 

O. TEST PROCEDURE: 

Frrr ArrPlrrnt.ion 

191 

Hydrocarbon 
ppm 

1000 
1000 
2000 
2000 
7800 
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PROCEDURE/FLOU CllART FOR 
PAYMENT OF PEHALTIES AHD ISSUANCE 

COC AND GO FOR SNOKE BELCHING 
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COUNTRY PAPER.OF INDONESIA 
--------------------------

1. INTRODUCTION 

1.1 LAND ANO POPULATION 

Land 

Total the Indonesia's area is 5,193,250 square kilometres, 
consist of land and sea. Total of land area is 1,919,317 
square-·-k·t-lometres. -· Ntnnber--of · i s-1 and- is around 13, 5 7-9-
i s 1 ands. The big five are Irian (the western part of Irian), 
Kalimantan {the major part of the island of Borneo), 
Sumatera, Sulawesi and Java Island. 

-Popu-lation 

Total Indonesia's population- is 179,378,946 (Data 1990). 
Population that live. in urban area is 55,433,790 ·and rural 
area is 12.3,813,993. Population dh.tribution and growth by 
province/island, and population density per square kilometer 
by province/island can be seen in Table 1 and 2. 

1.2 ROAD CONDITIONS 

According to the road function, these are classified into 3 
.classes, they are 

Arterial 
Arterial 
connect 
harbours 

road· 
road is roads 
main cities 
or harbour to 

that service high traffic flows to 
or production centres to export 
distribution C9ntre 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 
connection 
region. 

is purposed to service local activity and 
between isolated area to activity centre in 

1 
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Based on data of Ministry of Public Work, the t~tal length of 
road in Indonesia is 50,050 km. Detail data-can be seen on 
Table 3. 

1.3 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--r-ises--
23.37 s compared by 1986. The number of vehicle in 1985 
1991 can be seen on Table 4. 

2. AIR QUALITY STANDARDS AND POLLUTION 

2.1 BACKGROUND 

A general tendency of rapid urbanization exists in Indonesia 
are not exempted, especially at 6 (six) big cities in 
Indonesia,· i.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. intensfty 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 
pollution. 

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 
exis~ing 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 
vehicle. Therefore, the Jakarta has been chosen as a 
big city to be observed and studied their air quality. 

motor 
first 

Bearing this in mind, the methodology has considered the 
temporal and spatial evolution of air pollutant, as it is 
emitted --from the source and dispersed and diffused in the 
atmosphere. This consideration implies the control method to 
be selected in preventing air pollution problem. Two 
simulation models therefore have been developed in this study 
to simulate the air pollution spatial and temporal 
characteristics in the urban area. One model deals with micro 
scale pollution in the roads and highways within the city, 
and the other will be aimed at identifying the meso scale 
characteristics of the air pollution problem in the urban 
area as a whole. The two models consider and were based on 
the emission and meteorological data as the input. These data 
were made available during the course of the study. 

Using these-models, air pollution prediction for a given area 
or for the whole urban area has been obtained through 
simulations. Isopleth of each pollutant concentration 
have been constructed in the regional map. Emphasis has been 
given to areas suspected as being sensitive, i.e. areas with 
high intensity of emission or those with dense vehicle volume 
(vehicle kilometer as basic unit). Assessment of the 
reliability of the models has been done by means of 
validation procedures, by which ambient air measurement data 
acquired from predetermined number of points has been 
calibrated to those resulted by the models. Correction 
factors, such as power factor, a new method proposed to be 
used for air quality modeling, obtained-during 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 pollutant in Jakarta is attached. 

3 

196' 



2.2 POLLUTANTS SOURCES 

The main source of air pollution in OKI 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 s 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 
wi 11 -be- other factors -wh-ic.~h 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 locations. This 
transportation pattern will cause traffic congestion, so that 
the magnitude of emiss1on. injected in those location, will 
also increase. Tha·t is why spatial distribution of 
pollut~nts concentration created inthe Jabotabek area is not 
uniform. 

Beside that, concentration of pollutants are caused by 
industry,. so 1 id waste burning and resident i a 1 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 
emission. 

Residential area allows to contribute pollutants emission 
from the use of commercial energy. 

Figure 1 to 4 show the contribution of pollutants 
coming from industry, transportation, residential 
solid waste burning. 

emission 
area and 

Contribution of each sector in detail {figure) can be seen on 
Table 5 as follo~s. 
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TYPE OF TOTAL INDUSTRY HOUSE- SOLID TRANSPOR-: . POLLUTANT . EMISSION . (S) HOLD . WASTE . TA TI ON . . . . . . TON/YEAR . (S) (S) (") . . 
------------------------------------------------------------------

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- -24-7-10- -62 .-70 10.70 0.20 26.50 

2 .3 AIR QUALliY STANO.\ROS 

2.3.1 QUALITY STANDARD OF AMBIENT AIR 

To control the ambient air, the Government of Indonesia has 
issued regulations as followed : 

a. Law Number 9 of 1-960 on the National Public Health 
Le£islation, regulates the importance of a clean 
environment, these cover air and water, ·to the 
public health. 

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

c. The Decree of State Minister of · Population a~d 
Environment Number 02/MENKLH/I/1988 which is a 
directive to regional Authorities in determining the 
pollutants levels, these cover air, water and sea 
water in their territories. 

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

The quality standards of ambient air are presented in Table 
6. 
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2.3.2 MOTOR VEHICLE EMISSION STANDARDS 

The motor vehicle emission standards have 
Minister of Communications Decree.- These 
valiJ to all over Indonesia, they are : 

been issued by 
regulations 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 in domestic have to get 
approval of roadworthiness requirements before being 
produced or imported, including on this roadworthiness 
requirements is exhaust gas emission inspection. 

c. The Decree of Minister of Communications Number KM 8 of 
1989 ·on Febn.iary 20, 1989 about requirements of maxim~m 
limit of roadworthiness against motor vehicle, trailer, 
semi trailer and its components. This Decree als~ states 
the maxtmum-level of emission content of Carbon monoxide. 
(CO), Hydrocarbon (HC) and the opacity of smoke of 
exhaust gas of ~tor vehicle. 

c. 

The maximum value/level are as follows 

The content of CO with premium fuel ( >= 87 P.ON) is 
determined maximum 4.5 s 

The- content of HC with premium fuel ( >= 87 RON ) is 
determined maximum 1200 ppm. 

The opacity of smoke with diesel fuel ( >= 45 
cetane number ) is determined maximum SO s. 

The Director· General of Land Transport issued 
guideline of procedure of roadworthiness inspection 
motor vehicle, especially on exhaust gas emission 
opacity of smoke. 

the 
. for 

and 

d. To implementing the regulation concerning emission and 
smoke abovementioned, The Governor of OKI Jakart~ issued 
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policy to control pollutant and smoke emitted from moto~ 
vehicle. 

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

3. MOTOR VEHICLE EMISSION ANO SMOKE TEST 

3.1 EMISSION TEST 

According to the Law Number 14 of 1992 about Traffic and 
Road Transport, all motor vehicles, trailler, semi trailler 
and special purpose vehicle will be operated on the road 
compulsory to be inspected. These are including moto~. 
vehicle emi·ss;·on··and··smoke; 

Vehicle inspection abovementioned devided into 2, i.e. type 
approval inspection and regular inspection. Type . approval 
inspection to be done by Directorate Qeneral of Land 
Transport, against each type of new vehicle before the 
vehicles ere produce~ or imported. 

Resular inspection to be done··by·Local Government twice a 
year against each vehicle operated on road. For time being 
vehicle to be inspected iimited on public passenger cars, 
bus, goods motor vehicles, special purpose vehicles, taxis, 
traillers and semi traillers . 

. ---- - - - 3 .2 - ?ROCEOURE .. OF..MOTOR VEHICLE EMISSION INSPt::CTION 

The procedure of motor vehicle exhaust gas emission and smoke 
inspection has been issued by Director General of Land 
Transport Decree Number AJ.402/8/5 on September 11, 1990. 
This procedure is used for type approval inspection and 
regular 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 procedure of testing to measure carbon monoxide (CO) 
and hydrocarbon in exhaust gas of motor vehicles in 
idling position 

1) Scope 

This procedure covers the method to determine the 
carbon monoxide (CO) and hydrocarbon (HC) content 
which is contained in exhaust gas of fire ignited 
intrenal combustion engines- of motor vehicle in the 
position of idling rotation. 

2) 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 (%). 

b) The concentration of HC is the ratio of the volume 
of hydrocarbon (HC) equalized with normal hexane 
(C6H14) in the exhaust gas and expressed in ppm. 

3) Test condition 
·. 

a) The surrounding condition (outside) 
The outside air temperature for the 
vehicles and the measuring (testing) 
should be arround 25 ± 5 o C. The testing 
should not be exposed to direct heat of 
rain or wind. 

b) The condition of the motor vehicle 

testing 
equipment 
equipment 
the sun, 

(1) The vehicle to be tested should be on a flat 
place 

(2) All 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). 

8 

201 



(4) The engine 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 
availab-le 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 reacheda 
which mean that the warming up is su~ficient. 

(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 procedu~e of operating the testing equipment. 

5) Testing procedure 

a) Investigate whether there 
propelling engine exhaust 
testing equipment. 

is a 
gas 

leakage at 
system and 

the 
the 

b) After the warming up has been completed, the 
rotation of the engine should be increased to the 
medium rotation during 15 minutes without load and 
then back to the idling rotation. 
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c) Immediately 
returned to 
(probe) into 
as 30 cm. 

after the rotation of the engine has 
the idling, attach the equipment 

the exhaust gas disposal pipe as deep 

After approximately 2u seconds, the measurement of 
the CO and HC content can be carried out in line 

.with the SOP of the testing equipment. 

If the vehicle has 2 or 3 exhaust gas disposal 
pipes, it should be arranged that the exhaust gas 
is discharged through 1 pipe. 
If the disposal can not be made through 1 pipe, the 
measurement must be conducted at each disposal 
pipe, in this w~y, the connection must be 
calculated by way of finding the average value. 

Notes 

a) In 4 stroke engine, the probe must be 
minimum · 30 cm inside the exhaust gas pipe, 
far as the testing is not influenced 
surrounding air. 

placed 
in so 

by the 

b) If the probe can not be placed inside the exhaust 
gas pipe as required, then we must extend the 
exhaust gas pipe~ 

b. ·The procedure for measur;ng the opacity diesel of smoke 
content of motor vehicles 

1) Scope 

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

2) Testing condition 

a) Condition 
vehicle. 

of the prope~ling engine and. test 

(1) The: seal on the engine must be in accordance 
with the factory specifications. 

(2) The exhaust gas system must not be leaking. 
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( 3) Before be in~ warmed up until the work i n3-
temperature 1n line with the specifications of 
the manufacturing factory, in particular, the 
cooling water and oil must reach the working 
temperature determined by the manufacturing 
factory requirements. 
The warming up of the propelling engine should 
be carried out in line with the instructions of 
the manufacturing factory, if it is available 
in the operating manual or in another manual 
for the propelling engine. 
The thermometer or other measuring equipment 
used for measuring whether the working 
temperature of the propelling engine has been 
reached, in the meaning of the warming up is 
sufficient. 

b) Fuel oil 

The fuel oil used must fulfill the requirement3 
issued by the Government. 

c) Testing equipment 

(1) The equipment is constructed in such a way that 
i~ is capable of sucking exhaust gas as much as 
(330 ± 15) ml within 1.4 + 0.2 seconds through 
a filter pape·r. 

(2) The installation of the probe in the exhaust 
gas pipe must be parallel to the axis of ~he 
pipe. If it is imposible for the probe to be 
~ara11el, an addition must be used. 

(3) The quality of the filter paper used must be in 
line with the class SA filter paper shown at 
JIS P3801 or the equivalen~. 

(4) To know the opac;ty of the filter paper and to 
ensure the reflection of the smoke tester in 
line with the type Bosch (JIS 08004). 
The calibration of the smoke meter is carried 
out in line with the requirements issued by the 
manufacturing. factory of the equipment as an 
example of th~ deflection type. 
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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 
F = {750/H) x 

0.5 
(T/298) 

To measure the value of F as correcting factor of 
the testing_place can be taken : 0.98 < F > t.02. 

3) Testing procedure 

a) The transmission transfer lever must be place at 
the neutral position, and the position of _the 
clutch must be free. 

b) Before starting the measurements, clean the 
disposal system by·pressing the accelerator ~.or 3 
times without load. 

c) After the cleaning as mentio11ed 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 from the injection pump. 

9 

This condition is maintained 4 seconds so 
maximum rotation will be reached and the 
will be working. 

that a 
governor 

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. 

d) The measurement is repeated 3 times and for each 
measurement must be used a new filter paper. 
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e) The seQuence of the exhaust gas ineasuring 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. 

4. AUTOMOTIVE FUELS 

The outomotive fuels in Indonesia can be classified into 3 
cate~ories : 

a. Gasoline 
b. Diesel fuel 
c. Gas fuels 

Gasoline 

Gasoline is fuel for otto engine. It can be classified based 
on octane number. The fuel of standard octane 100 is 2.2.4 
trimetil-pentana and the fuel of standard octane O is n­
heptana. The number of octane in gasoline that is used mostly 
is between 85 to 95. Some gasoline premium have octane number 
more than 100. It is the result of using lighter hydrocarbon 
and or adding additive substances such as tetraetil lead 
(TEL). 
Table 8 .presents typical test figure of convnercial 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 O 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 s - 4 s amylnitrate will rise 
cetane number 7 to 30 and addition of 0.5 s 4 s 
acetoperoxide will rise cetane number 10 - 35. 

Table 9 presents the Indonesia specification for diesel 
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fuels (PERTAHINA). 

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 ba~ 

·combustion will result 
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 1 e by special taxation. 

b. 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. 
er.couraged. 

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 
the more likely it is for the need of other 
devices to meet HC and NOx limitations. 
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2) 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 1 or even 
electric t•ain commuting on elevated railway system; it 
has the advantages of : 

Free from road traffic 
Large carrying capacity 
Fast 
Air pollution free 
More economical (one third of the fuel consuption 
per ton kilometer of convebtional bus) 

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

c. Improving 
telefax) 
driving 

·reducing 

other convnunications facilities (telephone, 
to reduce people leaving their domiciles by 

cars to meet each othe~s. thus saving fuels, 
traffic load and air pollution. 

3) The quality 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 
particulates. 

lead containing 

d. The use of multifunctional additives, whi~h may produce 
new pollutant to be observed. 

4) 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 
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conversion to CNG (compressed natural gas). Typically a 90 
X reduction in CO and a 40 s in HC (from that of 
gasoline) is expected to be achieved when the conversion 
system is tuned correctly. Since the gas fuel is in a 
gaseous state when entering the carburetor the fuel-air 
mixture are more uniform than gasoline, thus allowing· the 
engine to run on much leaner mixtures. The repartition of 
the charge to the cylinders is more uniform and the 
combustion is expected to be more complete. 

Using- of CNG in high milleage city fleets not only will 
help to reduce air pollution in areas where the pollution 
levels are already high, but it has also an advantage of 
gaining premium due to its lower price. 

6. CONCLUSIONS 

From 
that 

the explanation abovementioned, it can be concluded 

a. The biggest contribution aga~nst pollution in several big 
cities of Indonesia especially in Jakarta.due tQ exhaust 
gas and smoke of motor vehicle. 

b. Generally level of atr ambient pollution as ~all as 
emission in Indonesia are still below quality standard. 
However this level will increase and increase rapidly, and 
at certain area of big cities have already exceeded. 

·Therefore it must be handled and controlled early to 
prevent level of air pollution exceeding air quality 
standards. 

c. MaxiMum limit 
have already 
Therefore all 
these limit. 

of pollutants of motor vehicle exhaust gas 
determined oy Ministry of Communications. 

motor vehicle operated on road must fulfill 

d. To control and minimize air pollution due to motor vehicle 
there are many actions to be done, i.e 

Good maintenance of motor vehicle 
!~prove engine technology 
Using better fuel quality 
Improve mass transportation especially in urban area 
Using additional equipment to reduce emission and smoke 
level 
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N 

0 

°' 

PROPINSl/PULAU 
Province/lshnd 

( 1 , 

2'ADEL 

---· 1 
2'•L•Je 

1971 

Penduduk/ 
PopuJ•cJ.on 

(2) 

r£RS£Ul\RJ\ll l"EtlDUDUK I HDOHES I" Dl\lf PEftTUHDUlll\lltfY I\ 

MENURU't PROP 1115 I/ PULJ\U . 
PopuJ•tJ.on DistrJbutJ.on and Grouth by ProvJnce/l•Jand 

1911, 1980 ' 1990 

Aata-rata Pert"mbuhan 
Penduduk/PopuJatJ.on •) Penduduk/Average 

(>« 1 oooi Annual PopuJatlon G ''.l"'th 
. 

1980 1990 

\ Pend\lduk/ \ Penduduk/ \ 1971-1900 1980-1990 
·PopuJaci.on PopuJ.:.tJ.on ( \) (\I 

(l) (4) ( 5) ( 6) (7) (8) (', 
l. Jawa-Hadura 16 086,l 63,0 91 269,5 61,9 107 581,4 60,0 2,02 1,66 

a. OKI Jakarta 4 579,3 3,0 6 503 ,·4•' 4,4 8 2~9,3 . 4' 6 3,93 2,47 
b. Jawa Barat 21 623,5 18, 1 27 453,5 ·' 8, 6 35 3~4,4 n, a .2' 66 2,59 
c. Jawa Ten9ah 21 887, 1 1 a," 25 372,9 17, 2 28 520,6 15,9 1,64 1, 16 
d. D.l. Yo9yakarta 2 489,4 2' 1 2 750,8 l, 9 2 'HJ, 1 1, 6 1,10 0,35 
e. Jawa Timur 25 517,0 21, ., 29 180,9 19,8 32 504,0 18,1 1, 49 1, 08 

2. Sumatra 20 808,l 17,5 28 016,2 19,0 36 506,7 20,3 3,32 2, 71 

3. Kallmantan 5 154,8 4' " 6 723,1 4,5 9 0~9,9 5, 1 2,;6 3, 11 

4. Sul•weai 8 526,9 7,1 10 409,5 1, 1 12 520,1 1,0 2,22 1,86 

' S. Kepulau~n Lain/ 8 632,1 7,2 11 072 ,o 7,5 13 6~0, 2 1,6 2,11 2,os 
Other Islands 

JHDOHESIA 119 208,2 100,0 147 490,3 100,0 119 378,9 100,0 2,32 1,97 

•) Termaauk penduduk tldak bertempat tin99al te~ap (tuna wlama, awak kap~l, pen9hunl perahu/rumah apun9 
dan maayarak•t terpencll). 

• 

Including non permanent resJ.dent (hoinele•s peopJe, saJ.Jor, bo•t paople and remote 
area co111111uni.tyJ • 
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Table 

PROPINSl/PUL>.U 
Province/Island 

( 1) 

XEPADATAN PENDUDUK PER XILOHETER PERSEGI 
MENURUT PROPINSI/PULAU 

Population Density per Square Kilometer by Province/ Islt1nd . 
1971, 1900 ' 1990 

Kepadatan Penduduk Per Kilometer/ 
Lu as < l<m J ) I . Persentase/ Population Density per sq.km. 

Area (sq.km) Percentage 

I 
1971 1980 1990 

(2) (J) ( 4) (5) ( 6) 

1. Jawa··Hadura 1)2 186 6,69 576 690 814 

2. 

) . 
4 . 

5. 

a. OKI .Jakarta 661 O,Ol 7 796•) 11 017•) 
b. Jawa Darat 46 229 2 I " l 4 66.) 592•) 
c. Jawa Tenqah )I\ 206 .. 1,76 640 742 
d. 0.1. Yogyakarta J 169 0,17 789 884 
e. Jawa Timur ·47 921 2,50 532 609 

Sumatra 47J '101 24,67 44 59 

Kalimantan 539 "60 28,11 10 12 

Sula'.tesi 189 216 9,85 45 55 

Kepulauan Lain/ 504 974 )0,48 15 19 
other Islands 

. 
INDONESIA 1 919 Jl7 100,00 62 77 

•) Kepadatan penduduk sebelum pe~ubahan luas wilayal\ <PKI J~karta 590 xma 
dan Jawa Barat 46.JOO-Km 3 ). . . • 

Population density before expanded (DKI Jakar~~ 590 Km 1 and Jawa Barat 
46,300 Km'). 

12 495 . 
765 
BJJ 
915 
676 

77 

17 

66 

23 

93 
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TABLE 3 !TOTAL LENGTa OF RQAD THROuuHOUT INDONESIA 
AC::OROING '!O ITS FmlCTICN AS ARTERIAL 

C0LLECTOR .\ND LCC.\L ROAD. 

NO. ... .. .. . .. · . . . FtJNCTION OF .. 
·-.. 

-) 

ROAD 

PROVINCE . TOTAL ARTERIAL ~OL~~?R,·_.~ ~~~ I -·- .. .. ... (K:n) ····· (Km) 

1 

., 
I DIST A. AC~!-! 

2 I SUMATE?.A UT ARA 
3 ! SUMA TERA 3AP--\ T 
4 jP.IAU 
s IJAMBI 
6 I BENGKULU 

·7 I SUMATE?-4- SELATAN 
g I L-\MPUNG 
9 I D.J(.J JAKARTA 
10 I JAWA BARAT 
11 I JAWA ! .c..:,;'GAP. . . . 12 ID.:\ OGYAKAR1A 
13 I JAWA TIMUR 
1.t I i:.-\LIMANTAN oARAT 
15 j K.4.!..!MANTAN TESGAn 
16 I KALIMANT AN TIMUR 
17 I KAL!MANTAN SELA TAN 
18 IBA LI 
19 I NUSATENGGARA 3AR.-\T 
:o ! ·fl.-IJSATENGGAR.A TIMUil 
11 I TIMOR TIMUR 
22 I SUL.s. WESi UT ARA 
23 I SULA.WESt TENGAH 
24 I SULAWESI SEL.r.. TAN 
25 I SULA WES[ TENGGARA 
26 I MALUKU ., . .7 I I RIAN J A y A 

I 
! 
I 

2.0S7.65 I 
3.612. 71 
1,$60.25 
l.915J1 
l,6ilL01 

9i0.71 
3,265.0S 
1.723.30 

56.10 
3.053.S9 
2,S57.36 

. 

3,!it-'.63 I 
2.~71.!5 I 

943.17 I 
I .'2!J7 .56 
i.~:r7.!7 

795.57 
l,!S9A3 
2.i20.67 

1.301.38 
l,i4S.04 

2,5SL50 

2.5i2.06 
l,OSl.S9 I 
1,581.49 I 

I l.601.S4 I 

I 

771.SO I 
653.51 I 
3Sl.90 I 
275.16 
124.45 
1&6.46 I 
62!.63 I 
343.27 I 
50.10 I 

674.17 
f25.66 .. 70.S, ! 
621.33 I 
491.SA 
I IS.79 

115.oo I 
27S.5e ! 
306.90 i 
356.91 I 
592.09 I 
138.02 I 
419.99 I 
235.74 I 
sso.44 I 
169.39 I 
381.31 I . • ().;S ... o I 

I 

1.220.591 
2.335.63 I 
l.~55.51 I 
1,700.41 I 
1.467.74 I 

7&4.25 I 
2.561.47 I 
1,356.32 

0.00 
2.271.13 
2,204.07 -.JS4.60 

1.780.27 
S24.3~ 

1,166.56 
s 11.51 
.146.27 I 
813.61 I 

t,823.55 I 
1,163.36 I 
t,234.03 I 
2,415.os I 
1,969.16 j 

843.4!; I 
1.160.70 I 

934.44 I 

i 
ss.~6 i 
93.57 
22.$4 ! 
0.00 
l.12 
0.00 

74.9$ 

23.71 
0.00 ! 

IOS.59 j 
27.63 ! 

- I 

25S.96 I 
o.oo I 
o.oo f 

16.00 

0.00 

lS.91 f 

30;.03 I 
0.00 

24.02 

30.6S 
52A6 
69.01 
39.41 

19.00' 
I 

T 0 T A L INDONESIA so.oso.oo I 10,315.oo 38,361.01 1,366.9? 

-==-=---..... =------------------------------""--=-==----==---=-----=-
rce : Ministry of Public.Work: 1991 

,. • 9,,4.3 .. :., c·**i·H& *HRSW a &&*M&'F .. ss aa+ a 

212 

• 



• 

• 

TABLE 4 TOTAL NUMBER OF MOTOR V~HI~LE THROUGHOUT 
IND~NESIA-ACCORDING TO,iT.S TYPE 

~, 

1=====================19=ES==l=t=9=s'==-=' =·=m=~' ~~!:~ · !_ · !9S9 I 1990 I 1991 I =' "~J ·~:d "::;:J ··~~ ·~~:-J ·~:::J 
No. I "PROVINCE I 

. 

I 
I 
I 

.. 

1 '1.L ACEH 

I Passenger Carl 

I Bus 
l 

! Goods Vehicle I 
I 

I Motor Cycle I ! 
I 

2 I SUM>.1c.AA UTARA 
I 

I Passenger Car I 
Bus I 

I 
Goods Voehicle i I 

I Motor ~ycle I 
I 

3 I SUM.~TER.A BARA1 

I 

Passenger 

Bus 

Goods Vehicle 

Motor Cycle 

6,71S I 1.S.CO IO.S91 I 13,..! · 1 .• !2:-?!.3 _13.400 I . -~3.167 
Ul J0.74~ 2l.7S -H6 U35d 3..37 

3.6.Jlt. 

99~1 101.1~ 1_12.il~I- 114~".f 119_~111 122.~1 1:s.m 
7.1:?,. 4-96~ 1.40~ C.10~ !.6"iJ . 2.30Sj 

-20.~~~ .... 3•.~.E. _p_.~ ·.··- 21.SS7 :z:z411 n16~.1- 2.S.541 6.°'' •. en · · ····~_09-s · N---~~01; - -s:~;;~r · -·6.961 
l~,J21 _106,s~ 110,1as_ . ..~.~~ ... ?'!.~ . . :; 1~1.m.1 lOJ,112 

S.SJ'li 3.1421 ·16.93 3.40,; 3.63Sl l.93'li 

. 
4 RIAU 

I Passenger Car 

I 

132.901 "::::: ";-::; ·· 1~:J ' ~jif J ·~d ·~:;'.; 
i---;----------+-1_1_·4_52...:,.._.:.::~:.:.::~:.:1'1~---:.:.:.:.:~:.i-J ... -~·lfi~ -· .. ~t~7J .. ·. i:~ 1!:~~ 

.~:~~~ 1~:~~ -· · .~jsw ... : :t.:~~ 2::i~"1 -::~,_ Rus 

Goods v·hicle 

I Motor Cycle 
I 

~ 

1,123 

IS,007 . 16,304 11:.~ , )~ .• ~5:' 

104,620 

7.9n 7.9n 1.oo'Ai 

lll,32! 

6.03' 

213 

~l~~~ __ :_ •.:1~ 
7.llti .5.!M,; 

IJ,~ 13,352 J4,S96 

-72.?9 11.1n: 1 . .5~~ 

111.~s 1~6,311 131,S7S ... 

··-~~ 6.Sl~ 4.00~ 



i I 
I I I 

5 I .SUMAl'l:RA SELATAN (1) 476,6271 

' 
I 

I Passenger Car 41.750 I 
I 

I Sus I 13.S!S ! 
I 

I Goods Vehicle I n.175 I 
I Motor Cycle I 342,ll7 I 
i I 

61 OKI JA.'CART A 1,:S6,60l I 
i 

Passenger Car 340,177: 
! 

I ! 

I Bus I 99,0711 I I 

Goods Vehicle I 149,751 ! 
I 
I 

I Motor Cycle I 697,572 I I 
I I I 
I . 
l I I 
I i I JAWA BARAT s.i1,.i02 I 
I I ! I I 

I 160,147 ! 
I I Passenger Car 

I 
I I 

I Bus :!.S.797; 

I 1~7.:9;; 
I 

· Goods Vehicle 

~otor Cycle 524.165 i 

I 
I 

I 
I ! JAWA TENCi . .\11 (2) 965,109 I 

I I 

I 

I Passenger car 92,2191 

Bus I 14,3371 

I I 

Goods Vehicle I 

98,5071 I I 

Mo!or Cycle 7S9,976 I 

•· 

Sll,6691 606.~ ~3,462 I . 658,Z?9 
I w .·1 

S.63J 13.9'?"' 5.76~ 2.245 

I 

I 
676.~I 

. I 

2.64~ 
692.198 

:.33~ 

73,745 I S6,S!OJ· 99,793 .. _J~l.!?Sl :04.~~7 i 107,14~ 
2.13~ 14.77f 13.JC~ 1.92"' 2.74'1; 2.361 

m,1nj 41S,426 I <J4.76.4 ...... ~s.~~.!J .... ~ .. 1.~ I . 465.S51. 
9.53$1 9.6!$1 3.76~ 2.33~ 1.42~1 2.0l'!C 

~ I I. 
l,J'.'-i.196 1.3S.0,461 I 1,435.731 1,515,2991 1.&i9.C37 

3.62'" J.SI~ 3.57~ 5.2.S~ 1.:1~1 
356.llS I 379,0i6 I 398,&6; 1- . 4J.;,659 I 455,S.U i 

·.so~ 6 Gi~I ... 4 96~1·. ·ziJ~ .. 10 54 .. 
~ 

lll,147J 
IO.S6"'. 

l~.491 

3.05'.e 

71j.063 

~-17'i~ 

SIS.916 

..:.:mi 
15~.251 I 

S . ..:O';I 

2S.672 j 
IG.Ol'il 

1.:0.216 ; 

:.cs:;i 
5oli.S17 i 

i 
l,035.2SS I 

E.711 

99,S'l'I 

i.31~ 

15,521 

7.6;~ 

1().$.!80 I 
HS~ 

815,9!6.i 
6.16~ 

214 

124,MO J 
10.97 

!59,7491 
3.29~ 

720,796 i 
:.01-.-1 

785,3191 

-12.52~ 

151,?60 I 
-11.99'; 

Jl,IOS j 
9.S6'i! 

::o.~5j; 

-!~.Ii!~; 

-is1 . .:ss: 
.::;.;:;i;: 

.. 
136,SS l ,. 

S.il~! 

164,331.1 
2.79~ 

735,6SO I 
2.02~ 

793,1691· 

1.0S~I 

148,i?! J 
-1.6-1~ 

40,5521 

21.56~! 

. ' .. -.- : .... .,,.. , ~ 

I 

-:.:s~: 

493,2ol::? I 
I 

: :;si;., 

I 

IS0,077.1 
a.st~ 

1n.110 I 
5.10~ 

. .,57,39) 

2.17~ 

73s,i7.: 
-0.6.5~ 

I 
155,_~20 I 

4.12~. 

39,604 

lll,7C6 ! 
I 

O.l:?!Cj 

.cs:.~1 
-2 26';9, 

: I ... 

1,062,2961. l,131,66'7J· :.1.3?1_;3.~~ .. 

2.55SI 6.13 17.48$ 

101,303 l 111,565 1.~!·~I 
.. 

.. · . .. .. 
1.71 ,., 9.20~ 21.~~ 

..! 

169,027 j 
I l.'?I '.; 

IS9,980 I 
s.!5~1 

504,186 I 
I 

5.S2~1 

&.i7,IOO 

6.89~ 

170,STI I 
9.2!~! 

49,295: 
I 

19.665'! 

120,610 i 
7.31~ 1 

S06.322 I 
I 

1,39S,367 

1.72~ 

141,859 

4.17~ 

15.•&.i I 16,~s. :.'. '--~···!.tl 20,135 .. .. · . 

.C.24S 7.21"" I0.95S 6.92fi 

100.sul . 1_<>,6. 11~. .• ·_.125~421 137,122 .. .. 
-3.655', 5.2U 15.39~ a.SJ~ 

s.s.:.99a I 197,Z96 I _ 1,085,6_16. J,059,151 

3_.i:;$1 Hlfi 17.35~ 0.33'1 

. 
I 

1,i95,090 j 
S.14~ 

534,210,. 

9 05• "· 
l9l~J 

11.95"' 

203,!Sl l 
9.04~ 

&60,056 i 
6.sod 

I 

I 
837,795 I 

.i.5a~I 
176,436 i 

3.IS'!! 

49,714 I 
I 

12S,5~ I 
3.9S~ 

s:;6.011 I 
5 SS~ 

1,470.545 I 
I 

5.13t;Wj 

l.S7,151 1 
S.2H 

22,~J 
11.39 

144,1n I 
U9~1 

1,146,799 

S.02~! 

• 



9 

! -

10 

I 
I 
I 

JI 

., I· 

I 

I 
I 

11 

I 
I 

JAWA TIMUR 

Passenger Car 

Bus 

Goods Vehicle 

Motor Cycle 

BAL.I (3} 

Passenger Car 

Bus 

Goods Vehicle 

Motor Cycle 

KA.UMANT AN BAS:.AT 

Passenger Car 

BiJS 

Goods Cehicle · 

Motor Cycle 

KALJMANTAN SELEl.ATAN (4 

Passenger Car 

Bus 

Goo cs 

Motor 

Vehicle 

Cycle 

. ,, 

I 

I 

I 
I 
I 

I 
I 
I 

I 
1.320,427 1.439.241 I 

1.265 

164,l.SS IM,ll~ 
10.S9 

1,115 11.~o 

31.16 

131,1221 145,0021 

.&.74~ 

1,0i0,27~ 1,091,.SS~ 
&.O: 

255,407 271.'7S 

s . .;u; 
. 22,751 .. 23,.230 

2.06 

6,169 6,SJ5 
... .... 

9.74 

30,091 32,533 . . 

7.5l'lii 

196,395 I- ·_216,lSO 

9.191 

I 
s1.'1.:1 I 73,Sll I 
9.62~ 

4,605 5,274 

11.17~ 

2,346 l,S74 

IS.37'.; 

.S,156 6,471 

9..SO'ii 

60,994 67,llS 

9.141 

l~,570 137,962 

24.201 

12.207 12,114 

.0.19~ 

-<,90S 757 

-s.i7.9s,; 

9,441 9.SO~ 
0.69 

73,017 1 IS.Sl9 

3V6'1t 

215 

1,711,6131 
I '·"'·°'~ l,.;70,S66 1,519,429 l,9ii.612 I 

-6.76 S.3511: 3.20S ll.23J n . .:ss 

91.S~ 109,0U 121,960 149,940 I 151,431 

-101.17 16.06~ 10.55 IS.66$1 17.Sl 'i 

53,356: !2,497 91,90~ 100,06"'~ 102.ll7J I 7S.S7!ij JS.29§ 16.5~ 1.16 2.03 

13l,361J 14-l,075 146,929 1Sl,4:!9J Jl3,i10 i 
-10.31 U!S 1.9-J~ 7.26 13.79st 

l,071,iJ~ 1,135,lOS . _1._1~1.~~ 1,303,lSlJ l,50i,li4 i 

-2.51 __ S.59Si 1.43'3 11.63 .. 13.'6d 

. I 
335,..SS.C 374.540 . 442,0371 •n.s•~ .317,'4J 

12.15 6.2J'lli 9.6lS lS.27Sj 7.11 
. .. . 21,9011 34,607 -~·. 40 6441 ·· :47,•nJ .. 52,6'92 

19.6?..J 
: ..... ··' 

16.49'i l-i.sss 14.3S 9.91Si 

6,7~91 
-1.73~ . ~t~~- >..i~~7,J . l,390J 

12.17 

.7,9571 

. s ··~ - --
36~~J 3.7 ~~!2. ., ___ 40~?.~ I ~46~9~J 45.S~J .• 10~2:- .•. 

3.19ii S.03~1 1:?.56 . _., 2S 

· 2.;5,s:.s t ·· 260,:os ···ru7S31·· ?.~9,550 j . 36~.6"'3 
-~.I 1.'2~r. .. S.63~ •·.· ····.-~95~ . IS.14S 1.m; 

·~ ;;,,.,~ I 

n ... ~ . 100 (&1 . 

. "'''~ 130.s15 I 
i.09 . 12~~~ 9.6S 6.7! s.11sl 

6,03~ 
12.57 

l,7SIJ 
Jl.07"'. 

9.390 I 
6.SI~ 

J0.209 I 
S.025 

Jl~9J 
9.51"' 

2.915 I· 2.1631 :?,263 2._112 I _ l.2691 .. 
- ·1~ 1..: I lS -33.SJ~ :; • .s.;r:- -U9~ ).& 

7,51~ 1,40! 9,174 i . 9,530 I 10,637 

13.&9 10.56 l.42~. 3.74~ 10 . .a1~ 

_7l,52S, . . 11,Jll ·906231 ·"~J 106,660 

6.15~ 12.06 10~:.SS 7.11 l.S3S 

I 
IS).215 j ·~·"J 170,999 119,412j m.Q»j 

10.00 5.65 •.99~ 9.7S". 6.47 

JS,011 l 15,719 i6,41S 1-4.9791 21.011 J 
ll.Sl~1 4.50~ •.6SS 34.00~. 7 .76Sj 

117J 9211 J,024 -13.~~I 2,091: 

7.J.4"' 11.29']; 10.06~ 56.IH 

11,.&~J 12,314 13,0lll I 11.154 j 20.549 
16.63 7.JH !.91~ 17 .91 'ii ll.66S 

116,0SJ J 133,Sl4 l~ • .wl l4S,447J lS::?,171 

l.JH S.59'1. 4.91~ J.•7 •.a6i 



13 ICJJ..JMANTAN Tt.MUR. ll l.SJJ 

I 
Passenger Car I ll.63S 

I 
I I s.osa I Bus I I 

I Goods Vehicle I IS,7SS 

Motor Cycle 71.JIS 

14 SULAWESI UT • .t.RA (S) IO.S.112 

I 
I 

I 14,!41 I . Passenger Car I I 
I Bus I "·'6S I 
I I 

I I 

Goods Vehicle 14,997 l 
I 
I 

Mo~or Cycle 10,602 

; 

I 
IS I SUL.\'-''ESI SELATAN (6) 302.633 

! 

i Passenger 
I 

Car 27,570 

I 

i Bus 1.4~1 
I 

Goods Vehicle .:.7_s:;1; 
! 

Motor Cycle :19,c.:.; I 
I 
I 

I 
16 MALUKU 26,3161 

Passenger Car J,126 

Bus·-. 154 

Gooas Vehicle 5,495 

Motor Cycle 11,211 

uo.oe J l 14_59; 

-1.60 us~ 

U,99~. Jl.9S9 

-S.34 -0.JO 

S,221 I s.~~ 
3.1'!~~ 10.11• 

15,9111.:. 16,27~ 
1.025 

· .. _76,936 

-I.II~ 

..... 

119,77! 

12.46~ 

16,96~ 
16.00 

6..5!1 I 
24.S6~ 
16.11: I 
10.26~ 

•I ,,., 

ru.100J 
6.62"' 

29,5691 
I 

6.76~ 

9.~1 
9.73~ 

S!!,5091 
5.19"'1 

234,620 i 
6.6.i~ 

30,911 

216 

··.· 

2.21 

·····~:J· 
119.:?S' 

-0.37 .... 

IS,7521 

-7.61"'1 

6,70l ! 
I 

l.SI~ 

15,SJS I 
-S.54~1 

I 
. 333,s.;51 

2.92~ 

30,11! I 

4.2SJ 
10,1121 

12.12~: 

51,t"'..3 i 
l~<:c! 

2.io,370 I 
:?.39~i 

:1_,211 

lll.102 J 
S.37 

D,l~l 

9.00 

:~:?J 
17,S:4 

7.J9S 

14~, 
4.491 

lll,241 

-7.~~ 

17,67"'~ 
IO.S6 

S,651 

-lS.-'5"' 

17,5131 
9.5&~ 

70,3911 
1· O'"' - ::>. ) ... 

306,811 

-8.Sl'l.i 

lS,717 ! 

9,002 i 
-1~.66~i 

-- ~--· •,J." ... ~11"" 

2..,..1611 l 
-0.c:s! 

I 

_n.211_ I 
a.s1SI 

! 

·~~~ 139,JS9 I 
6.o.i 7..52sl 

14,110 J 
7.!S~ 

17.~I~ 
11.6'1 

6,4Sl I s.;J s.sad. -19.39 

15.Sl_6. , 

S.09~ 
19,599 J 

S..53 

.... ~.743 I ... 96~~ 
6.07~ 

I 
in.01s I 
IS.SI~ 

22,1371 

20.17~ 

10 • .w3 I 
~S.61~ 
~,.552 I 
1S.67!M 

.. -iiri 

I 

::16,200 I 
' 

2.97~ 

!O,'.!SS i 
I 

"?.61~1 

>.1.>i ! 
I 

S.6:~. 

-.•vw· 

:.:s.:;;.: i 
~.c:~= 

7.43 

132.0971 

-3.72si 

19,S26 I 
-n.n~ 

7,iS4, 

.;3.6S'ij 

=o.06S I 
-:!.36~ 
••-. .. I 
--·~j ... --r..· ).01 ;ii; 

I 
::;JQ,561 I 
"'-~~ 

24.~I 

13.65';;; 

i0.315 I 
U9~1 

.. __ ,_ 

~-7~--

:::.4U I 
;.Sl s: 

2.lS 

141.591 

I.Sit; 

IS,7~ 

7.11" 

S,111 

-3.70Si 

19,nJ 

l.llS 

97.~1~ 
0.19ti 

136,0SZ 

2.91~ 

20.192 

J.30:1 

1,23JJ 
5.,S'"' 

11.3131 
5.S6~ 

16.3141 

l S4~ 

~J-J 
3.~ .... 

21.341 I 
I 

12.l.$~1 

1 l.S65 ! 
s.s5c;I 

.;:;,.;;i i 
:?.92~ 

259.1361 

:?.59~ 

• 



I 
I 

• 

Ho. I PROVINCE I lS!S I 1956 I 1957 I IHS I 1939 I 1990 I 1991 -I 
I 

37.2:'6 I 
I I I I I 

l7 IRAIN JAYA 40.66c. i ··~J «.ll~ '4,14~ ...... J 4S.S99 

i i 1.3-1~ ;17 .:.10 o.os ..0.01 3.205 

I Passenger Car I 6,6nl 6,929 J 6,S90J 7,09~ 7,0S~ 6,0S& J 6,137 

I ~.29 -'0.51 2.9) ..o.ss- -16.S6 1.325 

I Bus I 1,7571 2.217 ~~:J !.'~J 1.30"~ •.1=:1 4,CS 

I :0.7S~ 2.s .. n -21.IS .. .c.J .... JO.OS I - . 

I Gooas Vehicle I 4,2111 4,456 4,742 I 4.71~ 4SC~ 4.729 J S,inJ 
I s . ..;n; li.OJsj ..O.SJ .J.76 3.17 7.f..I 

' 
Motor Cycle I 2~.67S I 17.064 J 2S.~~ 29,34~ 30.21 · 29,226 I 29.714 

I &i.53 4.S.S 3.0I 2.95 · -:J . .s1sl- ·· r.&: 

I JN!>ONESIA I s.m ... ,1 , 1.:;as.•D I . . . 
. 6.64~ 

1 • .c21i.175 j '·7.~1.~21 I 5.153~ J s.sso.7:"~ 9.S37.ID_ 
t.59~ A.JlSI S.96 6.iS 7.?0'Ji 

I 
I 

I 

I 
I 

Passenger Car I 9i7,IS9 I l,OS9.IS~ 1,011,34~ l~0?3.I06J l,li4-2.4~ .. I,293.iJS J '•'!6.157 
6.16 ~-50 5.i6 1.61 9.24 1.6-:~ . 

Bus I :!.J 1.463 I 2S6.S7"' I 3J4,.;1~ 3&5.n~ .;J1,S6lJ A6',63i I Slll,015 

9.79~ 23.21 13.30 I0.7il ... 7.$2~ 6.46S 

Goods Vehicle I SJ9,321 I S76.0l4 J rro.s!O I S~.Sll .I 931;!9') i l,009.3S7 i 1.oa.c;1::;.; 

I .;.:o .0.60~ 2.435, 4.77'i9f 7.14~ 6.91~ 

Motor Cycle ! ~.:a6S.1111 s.us.r_s I 5,209.SJ~·I s.~!o.ooTj .s.11o~oos, .. ''.<>?S-''~ I· 6~:;6'.0SO 
I 6.S6'i! I.SO~. 3.71 -:.1 S.'.!S~ 6.075, 6.99! 

( l ) Including Province of Jambi, Bengkulu and Lampung 

( 2: Including Province of Yogyakarta 
( 3) Including Province cf Nusa Tenggara Barat, Nusa Tenggara 

Timur and.Tirnor Timur 
( 4 ) Including Province of Kalimantan Tengah 
( 5) Including Province of Sulawesi Tengah 
{ 6) Including Province of Sulawesi Tenggara 

Source : 

Directorate of Traffic, Police Department , Republic of 
Indonesia, April 1992 • 
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TABLE 6 

QUALITY STA..~DA?.D Or A~BIENT AIR 

NO PA.ilAM~TE=t 

J. ~:rUlu dloinilli 

· l. Kuboa -•lulcb CCOJ 

J. 

... 
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TABLE 7 QUALITY STANDARD OF AIR EMISSION 
• 

------------------------------------------------------------------
TYPE EMISSION AIR QUALITY 

NO TYPE OF VEHICLES OF ---~----------------------------
FUEL co NOx HC SMOKE 

(S) (ppm} (ppm) (S) 

------------------------------------------------------------------
1. Passenger car - gasoline 4.5 1,200 ~.200 

or premix 
- diesel fuel 1,200 1 , 2.00. 50 
- gasoline 4.5 1,200 1 ,200 SC 

2 tax 
- CNG *) 3.0 

2. Goods vehicle - gasoline 4.5 1 ,200 1 ,200 
or premix 

- diesel fuel 1 , 2.00 1 ,200 50 
- CNG *) 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 

-----------------------------------------------------------------
*) CNG . Compressed Natural Gas . 

• 
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Ois:.~ilat~on 

~o: vol .evap. 
• 50: vol .e'l:tP. 

SOX •101. ev~o. 

·: E~d point 
• io: to~ evao. temp. 

Reid Vapo~r Fressure 
at t ooc:= 

I oc:.~ne Numcer,F-t 
: Oct~r.e Num~er,F-2 
• Lead Conte:;t 
• TEL Content 

Ex 1s:.ant Gui;; 
• Sulphur Ccn~c!"\t 
I Cor:-osior. c~-;:;t:-~p 

' Scac.Gravity S0/50°F 
~P! Gravity ~t eo°F 

• Colcu:-,Vis-..ial 
• Ocour 
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ISOPLETH OF PARTICULATE POLLUTANT IN THE OKI JAKARTA 
ANNYAL 1989 (ug/mJ) 
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ISOPLETH OF LEAD POLLUTANT IN THE OKI JAKARTA 
ANNUAL 1989 (ug/m3) 
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I.50PLETH OF UN-BURNED HYDROCARBON POLLUTANT IN THE OKI JAK..\R'! 
ANNUAL 1989 (ug/m3) 

• 

226 



• 

- ----~---------------

~ 
--.---:---:---:----:---:---:----,-----------

I I· I 
I I I 
I I I 
I I I 

ISOPLETH OF LEAD ?OL:i.JTANT IN THE OKI JAKARTA 
ANNUAL 1989 lug/mJ) 

227 



~··-· ·--

I i 

·I 

I 
I 

I 

I 

I 
I I 
I I 

ISOPLETH OF 502 POLLUTANT IN THE OKI J.\KARTA 
ANNUAL 1989 (ug/mJ) 

... ··- - . -·-- 228- . . . ... -- -·· 

: 
I 
I 

I 
.1 

I 

• 



. 
i . . 

ISOPLETH OF CO POLLUTANT IN THE OKI JAKARTA 
ANNUAL 1989 (ug/m3) 

229 

. I 



i 

I 
I 

I 
i 

I 
I 

I 
I ' 

I 
I 

. I 
I f 

I 

I i i I ! 

I 1· I ., . 
' 

I I 
I 

ISOPLETH OF NOx POLLUT.~NT IN THE OKI. JAKARTA 
ANNUAL 1989 (ug/m3) . 

• 



I 
·I 

• 

I i 
-I I 

= periodically e~posed high concentration than standard 
(es?ecially on January, February 1989) 

= all year exposed to high level than standard 

8.16 SENSITIVES AREAS IN THE OKI JAKARTA 
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•= 
EJ = 

concentration equal with concentration of back~round area 

concentration higher than air ambient standard qualit7 

concentration lower than air ambient standard quality, 
but concentration higher than concentr3tion of 
background 'aren. 

. 17 DISTRIBUTION OF POLLUTANTS CONCENTRAT~ON 
IN THE OKI JAJ-\,\RTA 
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!. rte ~resP.nt ~ituati?c 

'· Urban ·c-anspcrt is generally bel1eved to be respcnsible for betueen ·1u to 8U 
percent oi the e:nissions causing air pollution in the greater Tehran aro..a. 
While autc:no!n.les are responsible for a ·majority oi these emissions, urban 
buses and 2 large nl!mber of o:otorcycles also contribute to the problem. 
Tehran r.unicipality is therefore actively pursuing the development of 
alte:-nate, ·less polluting transport. modes such as a metro and trolley buses. 

A. Tehran's Urban 1~ 

J. .Lt 1s estimated that there are about u.·1~ million passenger cars and 
lieht du~1 trucks « J::> t) 1n tile Greater Tehran area. Around U.!> million 
passenger cars, on average, are ope?"at.ing on any given day, each Olaking H.~ 
trips/day oith an occupancy cf 1. % passengers, ·and the total passenger trips 
generated is around H.:> million pax-trips/day. Light duty trucks number about 
bU,uuu, and ciake on averace ~-~ trips/day ~ith a~ cccupancy oi l.b, generati~ 
an additional U.!> million pax-trips/day. in total, passenger cars and light 
c!uty tru::ks account for about Y million (!>1:%) oi ~n estimated total of about 
11. ~ million pax-trips generated ~ch day in the city. 

4. in addition to the above passenger cars, there are about iu.uuu taxis _ 
vhich operate cit~er as share taxis ~n a fixed route, or as regular taxis. 
The tor:r.er charge a fixed fare per passen&er (Hials 2UU) irrespective of 
distance. lt vas estimated ClYYU) that there are on average YUUU active taxis 
cr.:?rating on a given day, vith each gencrat1n& ll!> pax-trtps/day, for a total 
oi l.b million pax-trips/day. Passenger cars. light trucks and taxis 
therefore account tor about ou percent of all pa3senger trips in the city. 

• 
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~. The number of motorcycles 1n the city is not knoun precisely: .there are 
about J~u.uuu registered motorcycles, but it is estimated that the total 
nUt:Jber could be as hieh as bUu,uuu. Hased on·an average of "I.~ trips/day and 
an occupancy of 1.~. it is estimat~d that motorcycles generate about 2.1 
million pax-tr1ps each day. : 

b. Huses and mini-buses 2ccount for an.additional 4.2 million pax-trips per 
day. l'here are about J~ou buses and a similar number of mini-buses, thouch 
the latter are planned to be phased out as larger buses.become available. 
~ublic transit services (bus and mini-bus) therefore account for less than a 
qua~er (2~~) of total passenger trips. 

"I. it is estimated that there about 20,uuu heavy trucks in the (;?"eater 
l"ehran area, and about 2uuu of these are government ovned. About bU% oi goods 
imported to 1ran pass through Tehran for distribution to other parts of the 
comitry. Kuch of the truck traffic can be bypassed around the city. and heavy 
trucks can be kept avay from the city center by using smaller trucks for-urban 
goods dell very. :>everal distribution centers for goods are currently being 
.planned for construction along the periphery of the city. t·or instance, one 
such center for fruit 5 vegetable distribution is being located to the south 
of the city. ,. 

B. Urban Iransport Operations 
I 

H. congestion Levels: At present little.or no d~ta eXist on capacities or 
traffic volumes on various road sections in the city. ttovever, visual 
observations indicate that a high level of congestion takes place during most 
oi the day, particularly in the city center. Average vehicle speeds are said 
t.o be belov us kmph in this central uusiness Uistrict (CHU) area. There are 
several ~-wand N-S arteries that operate at or near capacity,·vith the ~-w 
corridors carrying someuhat. more traffic. Hottlenecks are common at 
intersections vhich are not designed for high volume flov, and many major 
intersections are roundabouts. 

y_ l'raff ic ManagemeQk: in order to manage the spiralling grovth of traffic 
in Tehran, the city center vas designated as a restricted traffic are~ a;out a 
decade ago. This area, covering about 2J sq.km. (sec map attached), is the · 
focus of current ·and· planned traffic management schemes. · .t:Tesently, about lU 
percent of the vehicles in Tehran have been issued stickers vhich allov them 
to access this area during restricted hours (UbJU tO·lJJU hrs>. About tvo­
t~irds of these permitted vehicles are uovernment ouned vehicles, another 1i% 
are physician's cars and the remainder include taxis and.other vehicles. t:ach 
permit costs bctveen Hials Ju,uuu and JUU,UUU por year depending on the type 
of user. A survey conducted ~ years aio indicated that about J.~ million 
daily passenger-trips vere either originated or destined in this area. 1n 
addit1on, there is a larger area, covering about half the city, vhcre truck 

v restrictions apply. ln this area only abOut 1U% of the truck fleet can enter 
during restricted hours cu~uu to iiuu hrs). No restrictions are placed on 
motorcycles throughout the city. Although no data exist, traffic personnel of 

• '!'l1 believe that these re~tr1ct1ons have sign1f icantly reduced automotive 
traffic in the city center. 

10. uemand Haoa&.emeot: in ordor to manago peak demand on road facilities, a 
staggered vork hours program vas instituted 1n ·rchran about tvo years ago. 
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The program called for separation of educational Cschcol}, government, and 
commercial start times cu1uu,uauu,u~uu hrs respectively), but vas abandoned 
uhen found to be too rigid for most needs Ceg. dropping school children off 
could r.at be combined uith the uork trip). Alternative programs can be. 
pursued, particularly employer based and flexi-time procram3, vhich ftave been 
iound to be successful in many countries. 

11. ~rkiog Hanaz~: A major component·of an urban transport system 1s 
parking, and this aspect appears not to have·reccived 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 allou 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 sho~ld include development of a 
detailed parking management scheme for the city center as a high priority. 

ii. ~: Urban bus services in Tehran are provided by the United 
_Hus co. CUtlCt, a government subsidised public sector company. There are J~uu 
buses in the UHC fleet, 1J% of vhich are lo or more years old. -All units are 
diesel pouered <see LPU conversion belov). The number of buses operating each 
day on the road is about ~~uu. 1'be level of' maintenance, as evidenced by· 
observed emissions, of most of the buses is boor. The age, poor condition, 
along vith overcrouding and high N-S~adients found in ~he city, cause the 
bvses to E:mit a high level of air pollutants, mostly particulates. l'hcre are 
l~l bus routes vith a total route length of lHUU km. Average bus speed is 
about lU kmph. Total current ridership is about J million passenters/day 
uhich is up Ji% since last year. A Park & Hide facility ciuuu cars), served 
by express bus service, located to the east of the restricted CHU area has 
proved successful, and three more such facilities are planned 'to the north, 
south and vest. Hus tares currently are very lou, Hls lU tor regular service 
ar.d Hls ~u for express service. Parking in the Park ~ Hide costs Hls iuu. 
The operating cost of regular bus service has been estimated at Hls bU per 
passenger trip , and therefore the tariff covers only one-sixth of costs. 
There are about 3~UU mini-buses in Tehran. Houever, they are being phased out 
and replaced vith regular buses in viev of the difficult congestion situation 
in the city. The current public transport system is poorly integrated, and in 
the future it is hoped that vith the development of other mass transit modes 
(see belo~) a more integrated service can be offered to effect a sign1f 1cant 
shiit avay from private automobile use. 

lJ. ~ct.e.t:is.~: The major characteristic of all vehicle sub- . 
tleets in Tehran is their hi&h average age. The mission estimated the average 
aee of the pa9senger car fleet to be 1~ years, and the trend is to higher 
average age. According to data from the United Hus ~o., the average age.of 
the bus fleet is also high, exceedinc lb years. As regards the compo~ition of · 
the passeneer car & light d~lY truck fleet, there are a limited number of 
vehicle types: based on domestic production data about 1J% of the f lcet is 
medium size carsCl.4 to 2.u lt engine), mostly ~aykan (lbUU cc Hillman Hunter 
engine), and ~U% small ~izo cars, mostly ~aipa/ ~enault ~ c11uu cc engine>. 
The rest being distributed among a number of other locally produce~ vehicles 
Ceg. nazda pick-ups. Land Hover. Peuceot ~U4, etc.>. About ~u%·of the 
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n:otorcycles in use ar~ of domestic manUf acture. and of those larcer than ~u 
} cc, most are Honda (4-stroke) or Yamaha (l-strokel, Yhile those less than ~U 

cc are all 2-stroke Ceg. Vespa, Bravo,. Peugeot, etc.). The bus fleet consists 
mainly of locally produced 1ran-Hercedes Henz CUJUl) Yhich make up b~% of the 
total, and imported vehicles (Mercedes Henz, lkarus, Volvo) make up the 
rema!.nder. 1·hree types of mini-buses (f!AT, 1Vt.UJ, Hercdedes Henz) are 
locally produced. No data exist on the composition of the heavy duty truck 
fleet, ho~ever, the fleet consists of a large variety of imported and locally 
produced truck.s. 

14. t:neine ·res;hnoiogy. t:missjon t;ootrols and 1c~: As more than YU% of 
Tehran's vehicle fleet consists of the above-me~tioned types produced locally 
under license, the engine technology of the in-use fleet. is mostly of t:uropean 
technology from the early lYbUs Cthe Paykan produced since l~bb, the Henault 
since iy·rn. l'his means that no e.11ission controls at all are used, and fuel 
efficiency is poor Clov compression, no engine modifications). Therefore it 
is believed that the so~lled pre-tl.'t: emission levels of the turopean cars 
are most representative Of the actual emifs1ons of the Tehran fleet. A 
preliminary calculation using t"t; CUJ:'t:Hl:IU suggests the f olloving 
representative emission and fuel consumption factors for the light vehicle 
fleet of l'ehran: . 
llJ: b:J &!km Hl!: ~.2 g/km NUx: i.·1 g/km i-·uel t:ons: US.1 lt/lUUkm · 

The above assume an average speed al°AlH kmph and includes cold start and 
evaporative emissions (in the case of Hl!) and do not a~count for altitude and 
slope effects. The cu, HC, and fuel consumi>tion figures above are 
particularly disturbing: a vell tuned conventional engine of the ·1~r1us could 
generate about 4U% less cu and Bl!, and the f ue! consumption could be on the 
order of 12 lt/lUU km. 

1~. .IJ.Qal~ic Al\tomo~iye rroau~: in !ran there are iU manuf~cturers of 
road vehicles, and J manufacturers of engines. As regards the production of 
light vehicles, ·vhile capacity exists to produce 1~u.uuu vehicles per year, 
the ac.tual yearly output nov is about 2~.uuu. Also, plans are undervay to 
manufacture more modern vehicles: t'eugeot 4U~ and 2U!> Uran .Modro CO.), 
HeQault 21 (Saipa t:o.), and soon Mercedes, Citroen, Vaivoo, and volksuagen. 1t 
vas noted that these vehicles are of the latest ~uropean conventional 
technology vith regard to emission controls, 1.e. tJlcy"can ~amply vith the ~ct: 
1~-U4 emission standards. 

lb. fllel.s: l'he mission estimated fuel consumption in Ureater Tehran to be 
1.~ million tonnes of normal (H'l octane rating) gasoline and ~~u.uuu t of 
diesel for transportation. only a'minor quantity {about bUUU kl) of super 
(high octane number) gasoline uas consumed, vhich is a further indication of 
the poor f1Jel efficiency of the in-uze vehicle fleet. ·rho quality of fuols is 
also rather poor: l.11 &!gal <or u.~b g/l) lead content 1n the gasoline, and 

, 1% by \leieht sulphur content 1n the diesel. ~·ucl volatility is also high, and 
the mission estimated the Heid vapor ~ressure to be YU/BU kPa. 
(vinter/summer). A recent attempt to introduce unleaded gasoline uas not 

• 
l/l::uropcan i.:ommunity's "t:cmputer Program to t:alculate !::missions from Hoad 
l'raftic" 
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accepted by the public probably bccJusc the fuel h~d a lov octane rating vhich 
caused engine knocking. 

u. Air l'Ollution Situation 
( 

1"1. wierall Air uuality: According to available air quality data, the city 1 

of Tehran faces severe pollution from cu, suspended partic_ulates, SJ2, 
airborne lead Tl ug/m:J yearly averace> and Nt!l, the levels often exceed VHU 
guidelines. Although no recent measurements of ozone are available, it is 
strongly believed that photcchem1cal episodes occur frequently. l'he topography 
of the city (mountains to the n~rth and east, and flat terrain to the south 
and vest), vind direction and s~ea <calm most of the time vi th mild uinds 
from the gest/northc~t). s.m~.'."~;,_. CJ!> • .\N latitude), and frequent temperature 
inversions <about 2bU in one y:~-- usually occurring dltring the night and 
lasting till _lllid-morning> pro\iw~ the necessary conditions for photochemical 
transformation of the big vu; and NUX concentrations •. 

1H. t;mjssion sources: To date no emiss:!.on inventory exists for Tehran .. 
Apart from road traffic, all of the "traditional" emission sources are to be 

.found around the city: industries (metal and chemical factories s1u:ated 
mostly upvind to the vest of the city, and a.refinery to the south), as uell 
as small factories located throughout the city. 'Ihe city authorities, based 
on a theoretical approach, estimate that road traffic is responsible for 1u to 
BU% of the overall em~ssions, .vbile the rest' is attributed to industrial and 
residential emissions. · • 
19. Local t'<>llutants: 1'h~ mission, based on the assumptions laid dovn-in 
Annex 11, made the follou1rig estimates of the annual road traffic· emissions 
for Tehran (reference year 1Y9U): cu "/!>U kt; vu.; YO kt: Nux 2?> kt; Lead 1 
kt: ::;u2 ~ kt; and Particulates U.Y kt. 

2u. ureenhouse uases: Hased on the fuel consumption (including.industrial 
activities) in the 11rban agglomeration of l'ehran in 1~u~. and taking into 
account the above estimates vith regard to road traffic, the mission estimated 
the f olloving emissions of url: 

uasoline 
JJ1esel 

. 

of which ·transport 
Kerosene 
Heavy .t·uel 

consumption kt 
14~!1 
24 .,'J 
2~U · 

lUY~ 

~U:S4 . 

CU2 t:missions kt 
J2UU 
·1uuu 

BUU 
'J~UU 

JUUU 

Note: No data for natural gas consumption are 1nciuded. 

The above indicates that road traffic accounts for approximately i~f of the 
cu~ emissions, houever, tho total does not include natural gas uhich is used 
by nearly three quarters of Tehran households for cooking and heating. Apart 
from ur~. the other greenhouse gases are also emitted in minor quantities by 
road traffic in ·rehran, eg. CH4 'J:J kt, NW u.1 kt. 

~!. Health Imgacts: Studies have shoun high lead concentrations in the 
blood ot 'l'ehran•s residents. '!he relatively trequent occurrence of 
temperature inversions cas_many as ibu days in a year), vould indicate that 
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the health impacts of air pollution are significant. uouever, spcc1u.c 
information on other health impacts ~ere not availa-Ola to the mission. 

ll. Air t'QllutiOn..lfQD.it.Q.I'..ing: Ambient concentrations of a number Of 
pollutants are systematl.cally monitored by the £ollouing institutions: 

• 

11le uepartment of t:nvironment operates one (used to be !> in lYYl) 
s~ation measuring UJ, NUx and ~Ul ambient concentrations (until 
recently TH~ and suspend~ particulates vere also measured). 

Ministry of Health operates 1J stations, monitoring SUl, suspended 
particulates and lead. · I 

Ministry of Uil operates 2 stations Cone mobile), monitoring ~l. 
NU2, particulates, sulfation rates, haze, and meteorological data • . 
The Atomic ~'nergy urganisation of !ran measures ~race elements 
(eg. lead, etc.). 

~. t'Qlicies Affe_s:ting Urban transport . 
23. t"Uel pricing: t"Uel prices 1n !ran have h1stor1cally been set at 
extremely loY levels. ~resently, gasoline is priced at Hls. ~u /libre CU8S 
u.14 /gallon), and diesel at Hls. 10 /libre ~USS u.uJ /gallon). These lov· 
fuel prices have several implications for urban transport and air pollution in 
Tehran. Automobile use is favored o~er public transit. _since the latter 
cannot compete at such extremely lov fuel prices. further, fuel efficiency is 
not an important consideration, and the continued use of extremely inefficient 
and obsolete vehicles Cabout 4UJ of Tehran's automobile fleet can· no longer be 
tuned-up) is the major cause of htgh vehicle emission !actors, and the 
consequent high contribution of urban transport to air pollution in Tehran. 
introduction of unleaded gasoline has also been hindered by tfie lov prices 
vhich make the cost of producing such· fuels uneconomic. 

~4. frovision of public l'ransjt: ~ublic policy has long favored auton:obile 
ounership over the provision of public transport. ln fact, previous 
governments had made the ovnership of one automobile per tamily an objective 
of public policy. As a result, de~elopmen~ 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 tr~nsport. 
Hus tariffs have accordi03ly, and in line vith the lou cost of automobile use, 
been kept extremely lou Cl<ls. lU /trip) vith the result that the public bus -
company recovers about one-sixth of costs, and on sdme routes only minimal 
services are provided. 'J.'he Hnnicipality is· nou actively· pursuing a nu.11ber Of 
public transport initiatives such as express buses from Park & Hide 
locations, the Metro and l'rOlley tius <see belou), houever the success of these 
efforts uill depend to a large extent on either rectifying the distortions 
caused by Iou fuel prices, or reliance on heavy subsidies for public 
transport. · 

~~. ~and use policies: Tehran has groun rapidly from a city of less than 
one million _people in 1~4b, 4.~ million in lY/b, to over b million in lYUb. 

, 'l'~e resident population nou is estimated to be about ·1. 2 million, and 
including the people ~ho come into the city durin& the day, the population 
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served by t.he urban transport :system iS estimated to approach lU million. 
This rapid grovth in demand has led the city to.increase zoning densities in 
the dovntovn areas. vith densities be1nt tripled in some cases. These 
increases in densities have not been coupled vith increased provi.sion of · 
competitive public transport facilities, and even though the city is 
adequately endoved vith road space (24% of land area), the resulting increase 
in vehicular traff 1c has caused severe congestion in the dovntovn area. 
Agglomeration diseconomies may already have set in: there nou appears to be a 
net out- migration from the city. v1th the urban grouth rato, vhich vas over 4 
% pa. recently, declinine to 1.H %, vhich is belov the rate of natural 
increase for the nation. 
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