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I. IHllOllil(W 

In 11CC01da11ce with Project Oocment IF~/057 •Regianal Network on 

r.ontrol end Reaulatory Measures Qincemirw Motor Vehicle Eaiaians· 

lNllX)IUIF in cooperation with Korea lrwtitute of Science end 

Tectmology(KISI') orpnized .. Expert Group Mlletirw on In-Use Motor Vehicle 

lrwpection for Emission Qintrol in the Asia-Paci fie Region. The -tirw 

.. held on Octaber 20-22. ! ct92 in Seoul at the praises of Klsr. 

The -tirw .. the first in the 118ri• of four -tirws to be held 

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

whicle inspection for •iasion control to tihich top priority is giwn in 

the first phase of the project. 

Main abjectiYe& of the Meetirw were • follon: 

1. DIMtlas-it cbjective 

To initiate. develop end ...-ote the coopeiation mmw the c:ountri• 

of the regicn in the field of mtor whicle •iaicn control end to •l 

up the rucl- of the reaional Mtworlt for the develas-mt end 

prcm>tion of rec• ldatians cancemirw m..t •iaicn standards end 

practical pol icy _..... 

2. l..tiate objectiws 

a) to provide a fona for achmwt of experience end informticn 

morw c:ountri• of the ,..ion in the field of in-use mtor whicle 

•iaiom, 

b) to ..... options for the inspection of in-use mtor whicl• for 

•iuion control, in prticular test~ ..S •iaion 

1 i•i ta, ..S to identify optiOM ft ~ appi ~ which are 

-t app ops iate for the partici .. tirw count:-i•. 

c) to revi .. the draft of •Guideli,.. for ln-UIMI Motor Vehicle 

Inspection for EaiHion C'.ontrol in the Asia-Paci fie letio1,- n to 

adopt i ta term • 
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II. Agmla 

The ....- of the meetirc is inclosed in Annex I. 

III. Partici1111ts 

Participmts were: 

- the aep umtatiws of the folla.irw countries which have already 

decland their participation or their interest in the project: Olina. 

em. Kcq. India. lndarwsia. Iran. Korea. Malaysia. Phi I ippines. 

SifWllPO"e. Sri Lmaa ..t Thai land. 

- lNF!l.NIOO staff. 

- a technical CCJMUl tmt. 

The full list of perticipmts is giwn in Annex 2. The updated list of 

the ,.ticnal focal points for the projects is encl~ in Annex 3. 

IV. Presentatim of ti! Qmultmt's Pale' 

The consultant presented his draft of "'Guidelines for In-use Motor 

Vehicle lmpection for Faiaion Control in the Asia-Paci fie a..ion·. 

c:mpoeed of tm parts. 

The first part inch.'Cled: 

- the status of in-uN Wlhicle inspection for •iuion control arcx.Rl 

the world. 

- the status of in-... Wlhicle in1p9Ction in c:owitri• of the region 

vi•i ted ckarirw his f11et-findins aiufon; India. Korea. Malaysia. 

Sinppoa e. Sri la*a. Thai 1..t. 

- a tac:Mical bacqround on pollutmt •i•ions fnx. SI -wine-driven 

whicl• .nct their .....,._,t •thods. 
- a technic:al becqround on _.. -..--.i. of di .. 1-driwn whicl•. 

In the HCOnd part of hi• s-per. the consultant pr9Hntad: 

- an outline of the .,tor Wlhlc!e •iuion control ayst.-~ for 
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countries participating in the project. c:mprising general descriptio:i 

of the system. functions of its •in cmpa1•nts. organizational 

structure of technical services for •ission c:mtrol. 

- proposals for ~ test ~ for in-use vehicles equipped with 

both SI and diesel erwines. including •ission liaits. ~t 

•thods and required equis-nt. 

- !"lreec::a• -nimiltions for i11Pl--.tation of in-use vehicle irspections for 

•ission control. 

In the altar whicle •i11&ion control system p'OpJ8fld for countries 

participatirw in the P'Oject the •ission control consists in: 

- legislation &pCHel ing cmpetent •thori ties to carry out control and 

specifying its t"ules and proc:ecb'es. 

- standmd& (reaulatims) for mw - and in-use vehicles and standards 

for fuel quality. specifying liaits and test •thods. 
- network of test c:entr. and inspection stations. 

- supportive and mfon 1 at el_..ts such a whicle registration 

system. economic -.res: e.g. taxatian. custoe-duties. incmtiws 

etc .... forcirw -.res: e.g. unctions ..S penalties. •intenm1Ce 

lnl repair network. 

Inspections of in-me Wlhicles for •i•ion control include: 

a) -adatory periodical inspections. 

b) random on-rmd claec:b. 

There ahauld be a pld coope1 ation bet-. services c:oncb:tirw 

periodical inspections on one hind mad nndaa on-rmd chec:b on the other. 

Theme MrVices often report to differmt •thoriti•. They. in pm"ticular • 

.taould: 

- ue the ._ test •thods. 
- ue the ... •pusec1• and •tailed. criteria. 

- exdwwe informations. 

On-ro.d chec:k rwuh• lhould be UHCI to a:ini tor the perf01 •a of 
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individual inspection stations. Stations for 11hich the failure rate during 

these chedcs is high are to cme under special surW1eiliance. Their 

equisment is to be checked for ul functions and calibration. Penal ties 

&hould be introduced for violation. 

In principle, in a lcxw ten the periodic inspection should be 

-•tory for al 1 whicle categories. The exception to this rule can only 

be categories whose c:mtributions to air pollution is marginal e.g. mopeds, 

mtoreycles in SOE countries. As the frequency of periodical inspection 

defads on mil)' variables different for countries participating in the 

project, pneral recm• idations in this respect c:mi not be given. It 

&hould be det.eniined to SOE extent by the •thod of •trials and errors·. 

cost effectiwness being. ~ others. a factor. One of the criteria for 

the efficiency of periodical inspection is the 

failure rate and that of on-road chedcs. A high discaepancy shows that 

this efficiency, morw others becmme of insufficient frequmcy. is too 

lOlf. 

It is recc:•e ded that the periodical inspection is conducted on •test 

only basis. Any rcpa' rs should not be perf~ by inspection stations. 

The only exception to this rule is the m adjust.mt for uncontrolled-and 

recb:etl--ission whicles if the liait is exceeded. 

The annual share of whicles checked clurirw .. -road c:bdcs should be at 

least 5111 of total ruber. If this share is lower, the efficiency of the 

•iuion reduction suffers. '00 kinds of limi.ts are reccmaended: 

- basic 1 iai ts. 

- •prohibition· liaits. 

The whicle which fails the periodical inspection, aong others because 

it exceeds the basic liait, is given a repair order. The owner is obliged 

to haw the defects repaired and to sut.i t the vehicle for reinspection 

within the specified period, usually a fortnipt. If the vehicle fails the 

reinspection it is given a •prohibition of u.· order. Such mi order is 

also iuued if the •iuion durirw the periodical inspection exceeds the 

•prohibition• liait. In t.'\is cue it is only permitted to drive the 
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vehicle the shortest way to a repair station and back to the inspection 

station. 

If the vehicle fails a road-side chedt. its inspection certificate is 

cancelled. It s'lould be submitted for inspection within the prescribed 

period. If the •ission level exceeds: 

- basic l iai t for diesel vehicl•. 

- ·prohibition• liait for vehicles equipped with SI -wines. the 

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

- the whicle is subaitted for inspection (after road-side chedts) or 

for reinspection (if it has failed the periodical inspection) after 

the p-escribed date. 

- full load stop screw sealirw is remYed (in diesel vehicles). 

The basic and ·fir•• liai ts for &mke are the sme as in this case the 

omer/driver is able to see that the vehicle is in poor technical 

condition&. &we..-. it is recu• ded to set the ·nne· li•it at 

•prohibition· liait for vehic1es equipped with SI erwines. 

Cc:.ultries pu-ticis-ttirw in the project di ff er very auc:h in respect of 

conditions affectirw the •ission level. Consequently. the iapl~tation 

of ane comon •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 recu 1 ided: 

- for uncontrolled whicles. 

- for reduced-•ission vehicles. 

- for low--iuim whicles. 

The ulti•te pl is. "°'8ver, to herwlnize requi~ts and to 

introduce ~ standards at least for goups of countries havirw siai ler 

conditions. 

The fol lowirw scope of in-UM vehicle inspections and I iai ta were 

propoMd for vehicles equipped with SI erwime. 
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lhcontrolled whicles 

A. Visual chacks: 

- exhaust system. 

- inlet system. 

- iFition systm., 

- oi 1 and fuel leaks. 

B. Qaeck of carbon monoxide (CD) concentration at (las) idle speed. 

Basic liait: 4.S- vol. (&w vol.). 

Prohibition Hait: 811 vol. 

If the m conc:entratioo at idle eJJCeeds 4. 515 vol. • the idle adjuswent 

should be perfor.d by - of the components provided for this purp:ise 

end specified in the oner's .... 1. If the idle can not be adjusted 

properly. the whicle is given a repair order (see point 5.2.4. ). lbleYer. 

if the erwine operation belos 4. S- vol. is not saooth (vibrations. 

stallir& speed fluctuations) with the aixture needle not fully turned in 

end visual checks haw not detected mry defects. the whicle is given the 

·.,...,.· Hait 6.0rc vol. 

RedllCed--ission whicl• 

A. Visual checks: 

- exhaust system. 

- inlet system. 

- isii tion system. 

- oi 1 and fuel leab. 

- crncue wntilation system. 

- anti-pollution devices. 

B. Owck of m concentration at idle speed 

- 6 -
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S..Sic liait: 4.S. vol. within the eflline idle speed rarwe specified by 

the mmfecturer and approwd during the type certification.. 

Prohibition iiait: 8.0. vol. 

If the wsured 00 value exceeds 4. S- vol. or the erwine idle speed is 

not within specified rwwe. the idle adjustment should be performed by 

- of c:mpo11ent& provided for this J1U11J06e and specified in the omer's 

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

repair order (see point 5.2.4.). 

Low-eaission vehicles 

A. Visual c:hec:ks: 

- ahalast systea. 

- inlet system. 

- iwaition systea. 

- crankcase ventilation r;ystem, 

- anti-pollution devices. in particular catalytic: converter and 1 -

probe. 

B. Checlcs of pollutant c:onc:entrations 

Two steps of requi.._,tao for loir-emission \lehicles are set: 

- step I - basic requir-.ents. 

- step II - enhanced requi~ts. 

The detai la are liYal in Table 1. For low--iuion \lehiclea any idle 

edjuatmnts are not perfor.d. If the whicle fai Is to -t any 

requi~ts. a reJ8ir order is given. 

- 7 -
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Requireaents for los--ission vehicles Table 1 

Specification Step I Step 11 

I. 00 concentration at 109 idle• 

(• vol.): 

- basic li•it 1.2 0.5 

- prohibition li•it 4.5 4.5 

2. II: concenuation at 109 idle• 

(ppm as heune): 

- basic li•it 220 100 

- prohibition l i•i t 800 800 

3. 00 concentration at raised idle 

speed 2500 rpa ( • vol. ) : 

- basic li•it --- 0.3 

- prohibition liait --- 4.5 

4. II: c:once:1tration at raised idle 

speed of 2500 rpa 

- basic li•it --- 100 

- prohibition l iai t --- 800 

5. Air fuel equivalence ratio at 

raised idle speed of 2500 rpa --- 1 + 0.03 

• I.air idle speed ahould be within the r-. specified by the mrmfacturer 

and approved during type certification. 

The propoHd scope of •i1111ion inspections and l iai ts for vehicle 

equipped with Di .. l erwines are u fol Ion. 

A. Visual c:hec:b: 

- exhaust sylltea, 

- injection sy11tm, 

- inlet system, 

- oi 1 and fuel leMs, 

- 8 -

• 



- anti-pollution devices. 

B. O.::k of S80ke intensity by free acceleration •thod from low idle 

speed. 

lh:ontrol led vehicles 

Basic liai t: 

Prohibition liait: 

Reduced--issian vehicles 

Basic 1 iai t: 

Prahibi tion 1 iai t: 

Low--ission vehicles 

Basic 1 iai t: 

Prohibition liait: 

- 651&1 (2.3a-I) 

- 80HSlJ (3.7a-I) 

- 5CHiU U.&a-1) 

- 80HSU (3.7-1) 

value aeasured and approved during the type 

certification increased by a luap figure of 

lCIB.I (o • .c.-1) but not higher than 1.6-1 

(5CISJ) 

- 80HSU (3.7a-1) 

The above liaits are expressed in KSU. However, it does not .an that 

only c.artridp saokeaeters can be used. Other types, including filter-type 

inst,,_, ts, can be applied providing the 1 i•i ts are equivalent to those 

specified above. 

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

injection puap pemor i• Haled after the vehicle has paaed the test. 

The sealing -.. it dilficul t to decreue the fuel deli very before the 

inspection and to increue it, and therefore the nob level. after the 
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inspection which is smeti885 the C:ase. If any repair of the injection 

p.-p requiring the removal of sealing is perforwed between two consecutive 

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

i-iiately after the repair has been completed, for a S8Dke check and 

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

The consultant reo •rnded the following equiiment for checlcs of 

pollutant concentrations for .andatory periodical inspections and random 

on-road inspections: 

a) for vehicles equipped with SI engines: 

- sino-camponent(a>) analysers for uncontrolled and reduced--iesion 

vehicles, 

- bi(a>,11:)- and .. 1ti-component analysers (a>. II:, COz. Oz) for 

low--ission ensines, 

b) for vehicles equipped with Diesel engines: 

- partial flow Ql*i•ters. 

The •in conclusions of consultant's paper were as follows: 

1. The situation in the resion with reprd to in-use vehicle technical 

conditions and their inspections varies froa country to country. In 

the mjori ty of countries participating in the project the potential 

of in-use vehicle inspections with reprd to mission reduction is 

not taken sufficient advantage of. 

2. It is possible to considerably ~ •issions from motor whicles 

by: 

- upsrading the standard of current inspections, 

- extending the inspection on further vehicle categoria 

significantly contributing to total air pollution. 

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

the mjori ty of countries participating in the project. 

3. The reduction of eaiuion throuah enhanced inspections can be 

achieved with lower coats of initial investmnt than other reduction 

options. On the averqe, it •Y be \n mny c:ues coat-neutral to 
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motorists as additional costs of in5pections and repairs are 

cmpensated by lower fuel costs resulting from an illPf'Ovement in 

vehicle fuel economy. 

4. In order to upgrade 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 aoke 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 purp:>&e. 

6. A reliable data base for the asse&Sllent of mt.or vehicle eaission 

reduction options and for the identificatfon of the most suitab!e 

ones is required. For this purp:>&e, 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 all participating countries in Ausust. 1992. 

V. Presentatioo of the fumtry Paim 

The country papers were presented by the country representatives. They 

are listed below in the order in which they were presented, all papers 

being enclosed as Annexes. 

China ( Annex 4 ) 

Title: General Vin of Motor Vehicle Inspection for Faission Control in 
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Olina 

Authors: Mr.Piao Zhonpuan. Mr. Li Guoxiang and Mr. Ye tuihai, 

Highway Research lnsti tute, Ministry of ec-anications. 

Presented by: Mr. Ye tuihai. 

Hong Kcq ( Annex 5 ) 

Title: Vehicle Eaission Control in Hang Kong 

Presented by: Mr. Kong Ha 

Vehicle Eaissim Control Section, Hang Kong F.nvinxmental 

Protectim Department. 

India ( Annex 6 ) 

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

India 

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

Presented by: Mr. N. Bagchi. 

Korea ( Annex 7 ) 

Ti tie: Vehicle F.aission Standard and Control Strategies in Korea 

Author: Dr. Kil-Oloo Moon 

F.nvi~t Reaean:h Center, Korea Institute of Science Md 

Technology (Klgi") 

Presented by: Dr.Kil-Oioo Moon. 

Singapore ( Annex 8 ) 

Title: r.ountry Paper of Sinppore 

Praented by: Mr.Na Yook Koong 

Reai•try of Vehicles. 

- 12 -
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Sri Lanka ( Annex 9 ) 

Title: r.ourttry Paper of Sri l..elic.a 

Presented by: Mr.D.D.T.lijeswxlara 

Comissioner of Motor Traffic. 

Thailand ( Annex 10 ) 

Ti tie: In-use Motor Vehicle Inspection for F.aissions Control in lbai lend. 

Author&: Mr. Preecha Orprasirth. 

llepaty Director General. Land T1mispo1 t Oepartm!nt. 

Mr. Suvicll Voravi suthikul. 

Director of Tr•ISJIOI t qineerirw Division. Land Tr•l&pOI' t 

Departmnt 

Presented by: Mr.Pteec:ha Orprasith. 

Malaysia ( Annex 11 ) 

Title: r.ourttry Report of Malaysia. Control end Regulatory Meaures 

Qincemirw tibtor Vehicle f.aiAions 

Authors: Mr. Marzuki Mokhatar 

Envirommtal Control Officer, Mobile Sources Section, 

Depart.mlt of Envirommt 

Mr. Yacob Iaai 1 

Assistant Director. Tecmical Division. Roed Trmispo1 t Division. 

Presented by: Mr.Marzuki Mokhatar. 

Phi 1 ippines ( Annex lZ ) 

Ti tie: Status of In-use Motor Vehicle Inspection for mi A ion Control in 

the Philippines 

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

- 13 -
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Gui tiern!'Z 

Presim\ted by: lih.Cirila S.Botor. 

Indonesia ( Amex 13) 

Ti tie: Country Paper of Indonesia 

Author: .... O.i lah1mo s,.tuli 

Directorate General of Uni Trmisport. Ministry of r.c-inications 

Presented by: It-. O.i lah,ymo Symludi. 

Iran ( Amex 14) 

Ti tie: Motor Vehicle Pollution in Iran 

Author: Mrs. Pai..-h Hasteh 

Tehenn Traffic Control Centre 

Presented by: Mrs. Pai..-h ltasteh. 

VI. Review of ti! ltaft of .Qii~lire;' am ~tim of Its Tn. 

1be Meeting revi...S in geat detai I the draft of "Guidelines for In-use 

Motor Vehicle Inspection for Eaiuion Control in the Asia-Pacific Reaion" 

prepared by the conlUI tant. The •in proposals for ... a.ents mde and 

accepted ftl'8 as fol lon. 

1) Mendllerlts •i th reprd to the fora and content of the draft: 

a) to include findirws of the consultant'• •ission to China. Horw Kong, 

Philippines, Indonesia and Iran to be held after the Meeting into 

Amex I, 

b) to consider the p:iuibility of CCllbining chapters 4.4 and 7, 

c) to prepare "Executhe s.-ry• and to include chapter 7 "Conclusions" 

into it. 

2) Ammrdilents with repnl to the motor vehicle •iuion control system: 

a) certificate of fitMH of the equis-it uaed for •inion inspections 
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shol&ld be i.-.d not by tec:lmical cmnters or by reai~l inspection 

stations. but by m independent mthority. 

3) Aw._.ts with repnl to •ission liaits: 

a) to set up the basic aob liait for lm-eaissian vehicles equiAJBCl 

with Diesel -wines at fO HSU i•twl of at 50 HSU es rec• Jded in 

the draft, tJecawe particulates md ..ike •iasions are a wry 

impoMallt envira-.tal probl• in the whole region. 

b) to reduce the •prchibitian• liaits: 

- fer reduced--i•ion Wlhicles equipped with Diesel -wines from 80 

HSU to 70 HSU, 

- for lm--ission whicl• equipped with Diesel swines from 80 HSU 

to 60 HSU, 

- for lw-.iaion Yehiclts equipped with SI engines (step 11) froa 

4. S- vol. to 3'l vol. • 

c) to intromce two •taps of requi~ts for recb:ed--ission Yehicles 

equipped with SI erwims: 

- step 1: m li•it 4.S- wl. (as 1•:ci lded in the draft), 

- step 11: a> liai t 4. 515 wl. . II: liai t IOOOAa ( tl>IR -lyaer 

...... -- - hmmne). 

4) .U.idliailts with reprd to test •thock= 
a) to specify •at 1 .. t· four acceleratiam for the _.,._.t of aake 

lewl at free ecceleration fna las idle: at 1 .. t 2 for cl-.irw the 

ahaust systea md c:mbustion dllllber .nd Z for actual ~t. 

1be Meetirw adopted the •mded term of ·widelines· with reprd to: 

a) aotor vehicle •iaion control aystea, 

b) inspection procedure. 

c) test •thods. 
d) •iuion I iai ts, 

e) equt.-nt. 

VII. Vaue of Next ~ti• 
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The MXt worbhops •i 11 be devoted to: 

1) ,.. mtor vehicle type approval procedures with reprd to •issians. 

2) mtor fuel md lubricant speci ficatians for Im •issions. 

3) prKtical p>l icy -.a-es for the reduction of vehicle •issions. 

In order to strerctflen the 8Ctivities and cocpe1atian under the project 

and to extend the excharge of experience. the Maetirw reo::11e ded to 

orpnize the workshop listed under 1 ) in a country where testirw facilities 

for type approval exist and the tlOl'kshop 2) in an oil procb:irw ax.mtey 

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

1IOl'bhop 1) be hosted by Indonesia and the workshop 2) by SirwqJ01e. The 

m.tional focal p>inls of these two eomttries and also other interested 

countries are requested to inform ltllOO by the end of December about their 

readiness to host the workshops. 

VIII. l'm:Iusi<m am Reccll!lmti<m 

I. The gadual hanonization of inspection procedures for in-use mtor 

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

introcb:irw. as the ulti•te goal, ~ test •thods. equipment and 

•ission 1 i•i ts at least for groups of CCUttries havirw si•i lar c:ondi ti ans. 

The hanonization •i 11 assist in the reduction of motor vehicle •issians, 

--. others, by increaairw the ....Ut ponr and wlme and by mkirw it 

easier for vehicle suppliers to -t ~ standards speci fie for the 

region. 

2. It is reoc ded to phase in the hanonization in 1 ines with the 

... ided ter8s c:oncemirw control system, inspection procedures, test 

•thods, equipment and •ission li•its specified in •Guidelines for In-use 

Motor Vehicle Inspection for F.aiuion Control in the Asia-Paci fie Region• 

adopted at the Meetirw. 

3. In the mjori ty of comitri• participating in the project the potential 

of in-use vehicle inspections •i th regard to •inion reduction is not 

Uken sufficient advantap of. It is possible to considerably reduce 

- 16 -



•issians by upgradirw the stardrd of current inspections. This reductian 

cmt be echiewd with lower costs of initial investments than other 

recb:tian apt ions. ~ the average. it is also cost-neutral for vehicle 

omen. The detailed reo •mdatians gi'1ell in "'Guideline&- for measures to 

be takal in individual countries are very useful for this JUl1llCllH. 

4. In order to hananize inspection pnx:aM es end to ~ the standard 

of CUIT9lt inspections for in-use aotor vehicle wission cantrol a centre 

for trainirw of senior technical mn in charge of mtar vehicle emi&Sion 

probl- in COISltries partici.-tirw in the project is needed in the regian. 

The •in focal p:>int for the project is expected to play an active role in 

the trainirw. 
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of Expert Group Meeting 

on In-Use Motor Vehicle Inspection 

in the Asia-Pacific Region 

Amex 1 

20 October 1992, Tuesday 

9:00 - 9:30 

9:30 - 10:20 

Registration at KIST 

a) Opening Rearks by Mr.Jacob Guijt, 

I.NF Resident Representative 

b) lela.e Address by Vice-president of KIST. Dr.<ll-knn. 

bean 

c) lela.e Address and Project <11.jective Description 

by Dr.Hans Seidel, l.NIOO Senior InW&trial Development 

Officer 

10: 30 - 12: 00 Presentatioa1 of the draft guidelines by l.NIOO 

Consultant. Dr. S. Radziairski 

Part I: Stat'JS of the In-Use Vehicle Inspection for 

Eliit:.;ion Control 

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

Consultant, Dr.S.RJdzi•1rski 

15: 45 - 16: 15 

16: 15 - 16: 45 

16:45 - 17: 15 

17:15 - 17:45 

r'art II: In-Use Vehicle £aiuion Inspection Systea 

for the Region 

Country Paper of Clina 

Country Paper of Hong Kong 

Country Paper of India 

Country Paper of Korea 
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21 October 1992. temesday 

9:00 - 9:30 r.ountry Paper of Singapore 

9:30 - 10:00 Country Paper of Sri I..ar*a 

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 - lZ: 15 Country Paper of Indonesia 

12:15 - 12:45 r.ountry Paper of Iran 

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

adoption of its term. 

22 October 1992. 1hursday 

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

the meeting and its adoption 

b) Vsue of next Expert Group Meetings 

c) DisaPJsion on ~ problem, prospects and ideas for 

additional activiti•. 

Dr. Hans Seidel 

14:00 - J8:00 Tecmical Visit to North Inspection Station in Seoul. 
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Cllina 

LIST Of P:\RTICP.\\IS 
Df.'RASl891057"Expert Group '-leeting on 

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. Otina 

( 2) Mr. Li Guoxiang 
Highway Research Institute 
48 Bei San Huan Zhong Rd. 
Beijing 10008, P.R. Cllina 

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

( 4) Mr. Raymnd P.M. Leung 
Principal Environmental Protection OfficeT 
Environmental Protection Oepart11ent 
Group Head. Air Service Group 
28th Floor. Couthom Centre 
130 Hennessy Rd. 
wan Otai. Hong Kong 
Fax 8Z7 8040 
Tel : 594 6414 

( 5) Mr. Kans Ha 
Sen. Environmental Protection Officer 
Vehicle Emission Control Section 
28th Floor. Conthom Centre 
130 Hennessy Rd. 
1:-. Otai. Hong Kong 
~ax 827 8040 
Tel : 594 6414 

( 6) Mr. Yat-shing Yaa 
Environmental Protection Officer 
Vehicle Eaission Control Section 
28th Floor, Couthom Centre 
130 Hennessy Rd. 
Ian Otai, Hong Kong 
Fax 827 8040 
Tel : 594 &U4 
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India 

Indonesia 

Iran 

Malaysia 

7) ~r. N. Bagchi 
Director 
Ministry of Environ.mt and Forest 
703 Paryavaran Bhavan 
C.G.O. Co.plex. ·e· Block, Lodhi Road 
Ne• Delhi - 110 003 
Tel : (9111) 362 663 

( 8) Mr. B Sengupta 
Central Pol h1tion Control Board 
c/o UNDP He• Delhi 

( 9) Mr. P. Plmdir 
Indian Institute of Petroleua 
c/o UNDP Netr Delhi 

(10) Mr. O.i lahyono Syuhudi 
~irector for Vehicle Safety and Environment 
Directorate General of Land Transport 
Ministry of eo.unications 
Directorate Llajr 
JL Tuan Fatahillah No.3 
Jakarta Kota 
Tel : (62-21) 677746 

(11) Mrs. Piuan Haszeh, 
Tehran Municipality 

(12) Mr. Marzuki Mokhatar 
Enviromental Control Officer 
Dept. of Environment 
Ministry of Science. Technology and Environment 
12th • 13th Floor, lisu Siee Darby 
Jalan Raja Laut 
50662 Kuala l.ullpur 
Fax : 603-293 6006 
Telex : Mostec Ma 28154 
Tel : 293 8955 

(13) Mr. Yacob bin Ismail 
Technical Director 
Road Transport Depart11ent 
Ministry of Science, Technology and EnvironM.lt 
12th + 13th Floor, lisaa Si11e Darby 
Jalan Raja Laut 
50662 Kuala ~r 
Fax : 603-293 6006 
Telex : Mo1tec Ma 2815-t 
Tel : 293 8955 
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Philippines (14) Mr. Percival Acosta Cendana 
Land Transportation Office 

Singapore 

Sri Lanka 

Thailand 

UNI DO 

Dept. of Transportation and Co.unications 
clo UNDP Mani la 

(15) Mrs. Cirila Botor 
Bureau of Product Standards 
Dept. of Trade and Industry 
clo UNDP Mani la 

(16} Emanuel Gutierrez 
Supervising Envinxmental Management Specialist 
National Caai tal Region. DENR 
clo UNDP Mani la 

(17) Mr. Tan lee Hock 
Executive Engineer 
Pollution Control Deparl8ent 

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

(19) Mr. D.D.J. lijesundera 
C:O..issioner of Motor Traffic 
Ministry of Transport and Highways 

(20) Mr. ITeecha Orprasirth 
Deputy Director-General (Technical) 
Departeent of Land Transport 
Ministry of Transport and Coaunication 
c/o UNDP 
Banakok 

(Zl) Mr. Suvidh Voravisuthikul 
Director of Transport 
Department of Land Transport 
Ministry of Transport and Co1111W1ication 
c/o UNDP 
Bangkok 

Mr. Hans Seidel 
Senior Industry Development Officer 

Dr. S. Radzi•irski. Consultant 



Rep. of Korea 
Ion Hoon Park 
Environment Research Center Korea Institute of Science and 
Technology P.O.Box 131. Cheongryang KOREA 
Tel : 962-8801 Ext. 4642 
Fax : 969-0230 

Kyu Hong Ahn 
Environment Research Center Korea Institute of Science anci 
Technology P.O. Box 131, Cheongryang KOREA 
Tel : 962-8801 Ext. 4642 
Fax : 969-()230 

Kil-Choo(K.C.) Moon 
Environment Research Center Korea institute of Science and 
Technology P.O. Box I31, Cheongryang KOREA 
Tel : 962-8801 Ext. 4642 
Fax : 969-0230 

Kang-1.ae Clo 
Environmental Protection Institute 
280-17 Bulknng-Dong Eunpyung-Gu, Seoul KOREA 

Myoung-Do Eoa 
National Institute of Environmental Research 
Motor Vehicle Emission Research Laboratory 

°'8ng-9eoa Ahn 
Plaming Department, Hywidai Motors 
140-20 Kye-Dong <llongro-Gu, Seoul 

Dong-Soo Kia 
The central research laboratory, Kia Motors 
781-1 Soha-Dong Kwana-ueong City KYeon&1i-Do 

Kiwon Ko 
Daewoo Motors 
199 0'8ongchell-Dong Buk-Gu, Incheon 

Seung-Yong Y.ong 
The 118ft88eaertt Section, Asia Motors 
406-28 Mold -Dons Yangcheon-Gu, Seoul 

Soo-Seob Choe 
SSangyong Motors, 448-2 Togok2-Dong Kansnam-Gu Seoul 
The Department of Certificatory technical authentification 
technology 

Kiwung Baek 
Hyun dai Motors Co. 
140-2 Kye-Dong Changro-Gu, Seoul 

Seonpon Lee 

leon-Guk Kang 

Moon-Soo Ahn 
Sonoa-Gu, 
Ministry of EnvirofUUlnt 
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NATIONAL FOCAL POINI"S 

Mr. Piao Hehong & Mr. Piao 7.hcqpcuall 
lleplty Director 
HigJnray Research Institute 
Ministry of ec-.tications 
48 Bei San ~ Zl1'q Roml 
Beijing lOIDIB 
Tel : 201 3399(Ext. 2903) 
Fax: 201 41:.I> 

Mr. KawHa 
Senior Enviromental Protectian Officer 
Vehicle Eaissian OJntrol Section 
Enviror9!ntal Protectian Depu't8ent 
Air Services Group 

33/F. , lanchai Tomer 3 
5 Gloucester Road 
lanchai, liq Kaw 
Tel : (852)594 6414 
Fax: (852)827 8040 

OOIA Mr. N. Bagchi 

Director 

INXHSIA 

Ministry of Envinxmint and Forest 
703 Paryavanm P.havm 
C. G. 0. c.c.plex. '"B'"Block. Lcchi Road 
New Delhi - 110 003 
Tel : (9111) 436 2663 
Fax: (9111) 436 0678 

Mr. Dlri lahycno Syandi 
lleplty Director for Motor Vehicles TecmolOI)' 
and Road lorthiness 
Directorate General of Uni Transport 
JI. Jend. Sudiran 11 - Jakarta Selatan 
lncblesia 12190 
Tel : (62-21) 5706674, 5225007 
Fax: (62-21) 5706624 
Telex: 44723 DJPD IA 

Mr. Kyu~Am 
Envirament Research Center 
Korea Irwti tute o( Science ~J Tfdn>lO&Y 
39-1 Halolgdt-Dq. &ql:Ut-Gu 

Seoul 136 - 791 
Tel : (822) 962 8801 F.xt. 4642 
Fax: ( 822) 969 O'l30 
Telex: KlST1UC IC2'1380 
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IW.A'YSIA 

FHIUPPIE 

SltG\PCE 

Mr. Tan Meng Leng 
Dept. Director General (Operation) 
Dept. of Fnvira.nt 
Ministry of Science, Technology and Fnvirarmnt 
13th Floor. liSllil Sime Darby 
Julan Raja Laut 
50662 Kuala l.ullpur, Malaysia 
Tel : (603) 2938955 
Fa::: (603) 2931480 

Mr. Percival A. Qnfana 

Head F.xecutive Assistant, Office of the Assistant Secretary 

Vice - Oiairmn, LTO Task Force on Lepl Affairs 
Dept. of Transportation and r.c-.tication 
East Averut 
Quezcn City 
Tel : (632) 9Zl 9071 
Fax: (632) 9Zl 9072 

Mr. N:i Yock ~ 
Head 
Vehicle Fngineering Division 
Sin Ming Drive 
Si~re 'l057 
Tel : 4509260 
Fax: 4522661 

Mr. D. D. J. lijesundara 
C:O-issioner of a.btor Traffic 
Dept. of a.btor Traffic 
Elvitisala Mawatha 
Colombo 05 
Tel : (941) 698 n7 
Fax: (941) 694 547 

Mr. Suvicll Voravisuthikul 
Director 
Transport Fngineeri,. Divisim 
Land Transport Deplrtmmt 

Phaholyothin Rd. BarWchen 
Bangkok 10900 
Tel : (662) 271 3053 
Fax: (662) 271 3037 
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Amex 4 

General View of Motor Vehicle Inspection 
far Emission Control in China 

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

Th! Mi:ist:y of Co::::iettio:s 

Be i j ing, China 

September 1992 
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Ge:ersl View of Motor Vehicle l:s~eetioc 
for El:ission Ccntrcl in China 

I. Carreat sitaation of ia-ase motGr rehicle inspection 
for emission control 

It 91ce wit1 t~e r&)id growta of econoc:ic derelo9me~t in 
Chia&, motor rehicle; of all ti;d; are in::eaaing all over t:e co;nt:;. 
Bowenr, most of them are running in medium 111d large eitiu, for iu
tance: there are some &OD thousand of motor rehicles in Beijing accoun
ting for 1/10 of the total. Therefore, emphasie of motor rehicle ins
pect!on for emission control in n1tur1llJ l&id upon medium &nd large 

• f • c 1 .. 1es. . 
The Gorerlll:lent attaches grare importance to erirotmental air 

quality control. At pruent, an air qulity monitoring and detecting 
net•o.rk at 111 lenh has been set UP: under unified plaaniag, by the 
competent enrironment protection autilority. ileanwiiile, carbon mono-1ide 
(CO), nitroge~ oxides (NOal ecnitoricg ind deteeti~g posts are assig~ed 
i: sc:e tr1!fic li~es, ttd ~1rtic~!arly in arteries sue! &s t~cse in 
·~e Bet'J't'p~ ttr~a· ~,·-··1·-·· a·~ s--~ ~o·•· ~a-e -o-~ u~ •o ?n ;. ---~e•K Ka K u u ~ O•& ~·o UK W~K r O•O K ' ~ w~ f • vu •K u ..... u & 

to seek air polhtiaa control. It is icformeci t~at! ia the period of 1986-
JSSO, the mean enrironmental NOs and CO conce11tr1tions of the Capital 
area are both up to the corresponding national standards. The municipal 
gofernme~t has 1dopted measures of restraining t!e urban-district
ori::t:d triffic facilities a:d establishi:g a p:rificati:g syste: i: 
order to a11eriate the cotgestioa and to decrease the pollution 
eminion&. 

Motor fehicle inspection for emission control should be str
ictly undertaken by all motor rehicle manufacturers, refitting works, 
users, mainte~anee a~d repair stations ind importers to comply with the 
emission re~ulation stipulated in the relersnt nstiocal leiislation. The 
Miz:.istry of Communications (M. 0. C) and the ?tinist:; of Public Security 
'11.P.Sl will joi~tl1 carry out periodic checi-out ind &uperTi&ion works 
o•er running aoi orerhauled motor •ehiclea. In-use motor 'ehicle ina~ec
tion for emission control are carried out by the motor-,ehicle-performa
ace-inspection 1taiion1 and competent maintenance and repair workshop• 
which haTe bee~ for::lly &:thorized by the goye:c::c~tal dcp~rt:e:t in 
c~arce. 

At the moment~ there are oTer 300 motor-feh~cle-perf orm1nee
inspection 1tations or all kinda in the country, and half of them are 
belong to M.O.C. Motor-fehicle-performaace-in1pectio1 1t1tioua 1houid 
at lesst under10 such 11fty and en•iroll!!!ent tests upoo'Yehicles once a 
year to enforce a faithful compliance with the correspo~dinr c1tion1l 
1tandarda acd to i11ue and withdraw a motor or buaineaa licence accord
ingly. 
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·ieguiations for Cec4nic~l control o~ motor Ye4icles· issued 
by t!e Ministry of Coe:~nic!tio:s sti,~!ites correspondi:g c!!:ses for 
in-use motor rehicle inspection for emission control and ec~~~sizes a 
mandatory maintenance and re¥&ir &;stem of periodic inspection, enforc
ed maintenance and careful renair for in-use motor Yehicle&. C~ina is . . 

now applying a two-class maintenance system which consists of the first 
and the sec:ond. The first class ~aintenance m1inl7 perfor~s operations 
on fastening and l~bricating and t~e effectire runninr period is gener
all; hat~ae~ 1,800-2,200 k:: w!ile the· second class Qli~ten&~ce la;s 
stress upon check and adjustment and th~ running period can laat between 
13, OOu-15, 000 km. On com~letion of the second class detection coursei, 
measurements of the exhaust gas up to the present legal standards must 
also be ueer ii ined. 

Together with secc:d-el!ss m!ietet!:ce a:d tests =!de by 
rep1irer,m1inly with appropriate checking and adj~sting processes, t~e 
motor owners m~st make their motor Yehicles 2-4 times of inspectiGn 
1g1in5t exhaust gas p~r year to keep them under the national thre5hoJL 

At the moment, medium and large sctle road transportation 
corporations in Chin~ are generally proYided with inspection facilities 
for e~!!~st emission ccntroi. T!e GoTe!cment requires tnose not haTing 
s:e~ faci!i:ies ~c adc;t :cs: Tigcrc:s ste;s fer :22:i:~ ~!e de:a:~ as 
soon as possible and will resort to harsher measures to those who fail 
to implement the aboTe-mentioned requirements on a deadline! or their 
business should be suspended by order. 

As ior quality checking on completed products oi o'erhaul 
wcrks(or c: oYerha~!ed e:gine asse:hiies o:ly}, the GoYer:cent !as sti
pul:ted eo:p:lsory inspection on e:!a:st e:ission for a long ti:e. Now, 
the o;erha"l life of domestic motor Tehicles generally last fo; &bout 
150, 000 km, implying that 1 normally operated motor Yehicle can run f6r 
3-• years before its next OTerhaul. Exhaust emission test is a signifi
·c!nt ite~ on the list of product co~formity and eihaust should carefuliy 
be measured and then adjusted with pricision insiruments uniii the na
tional t!ras!olc of t!e eciuic: is att1i::.ec, or no isrod:ct is allowed to 
lean workshop. 

In addition to the annual testing at standing inspection 
stations or 1uperYised by public security authorities, on-the-road 
random ch-.cis are also carried out by inspection team authorized by 
public security department and enYiron=e:t protection department. 
Drirers found io run a motor whose ui:aust emission lerel beyond limits 
should he fined and ordered to get over the problem ·within a definite 
time. 

As aboTe mentioned, the m~t~r Tehicle users.and the 1dmini1-
tr1tiYe departments attach major importance to in-use ~otor Ythicle 
iupection for emiuioa control, which, u a result, llu contributed to 
a isro~ressiYe eiha:at 1ci11ioc coctrol 10 far. 
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Ii. iaEiitu&ional structure of moior-rehicie emisEion control 

In order to conduct superrision and control ore: motor rehi~ 
cle emiuiono, the N&Honal EiiTiraGent PrvtecHoii Bueaii <MEP.AJ, Ch.ina 
Motor hdu;try Corpordion(C.l. l.C}. th~ Kinii;try of Cammunication;('.L.C}, 
the National Import l Export Co111DoditJ Inspection Bureau (NliCIB} and 
the Ministry of Public Security•ll.P.S.) haTe jointly rele~sed 1 docl!!!!ent 
in wiic4 tie working scie~e ana muiual relaiions are demonsiraied as 
fol lo-::s: 

I 11. ,P.S. I 
I 

I The Nati 0111 l Eu i r onmen t I 
I Pro tee t ion Bureau I 

I I 
..... , ---4~ c. !l I. c. 

l 
I 
I 
I 
I 

I 
I 
I 
I 

I 

j Reseuch hsti tl!te of 
I Eu iro~ec.t1i Sciecce 

I I Bighwa~ Rsearch 
~ Institute 

China Research I 
Center of Motor I 

Ve!icl! • 
Technology I 

I 

I 
I 
I 
I I 

NIECI'B 

J 
I 
I 

I 
I 
I 
I 
I 
I 

I 

' I I 
I 

Research Institute I 
of Traf!ic Control I 

I 1 Slaadar~• l H 
r·:.i•tl•o••_i I 

loca 1 commodity 
inspection organs 

I 1oeal traffic I 
j control agencies I I I 

I I 
I I 

I ms ic. te:scee l I 
I repa.ir workshop I 

j mo to: 
I I 

I I I manufactures 

I 
in-use motor Jehiclea ! ae• mohr Je h icle 

iaspec t ion 
1htiou 

. 
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(Ii 'i'!!.e Na.tiol!.d Enironmeni Putectiol!. Bt?.reau ih1!P!ii 
!!e N:tio:~I E:Yi:o:=eni Protectio: B:rea: e:t::sis C~in: 

Research Center of Motor Vehicle Tec!oology and Highway Besearc~ Insti
tatc tv dri• U? t~c emiooivn &~andiidi and the in&~ection ;rocedire on 
the basis of the releYant air-quality standard& and the air pollution 
control regulation&. The bureau is in charge of approYing tni publishing 
those standards and resp~nsihle for t~e s~,erYision and ie,Iemeniaiion 
acthities. 

(2) China lotor Industry Corporation (C.M. l.C.) 
Various motor Jehicle research institutes under China Motor 

Industry Corporation undertake the ~tuding programs on reducing the 
emi11ion Je,el oi moior fehicies ana i!e preparation oi tne related 
e=issioc cc:t:ol st:ad:rds ::d the alike stacd:rds a:d reg:laiiocs for 
the motor ind~str;, par~ie~la:ly for the newly ~anufact~red motor
re.hicle_&. 

(3i The Jli.ai.stry of Communicatio.ai: (M. Ci 
High~sy Rese!?eh Institute ender the Mi~istry of Co~~nie!

tic~s is res,otsibie for rese1re! works on tec!nicti ~e1sures for the 
eQi;;ioK coKtrGI a"d takes c•er t:e c:arge a;;igued b; tIBPR to draw ;p 
the related sta~dards. reg~lationo and iu&pection processes. In addition, 
the institute also assumes the re,ponsibility of deYeloping tarious 
detecting methods, de!ices and equipments during maintenance and repair; 
mainiy for the purpose oi the emission coctrol oi in-use motor lthicles. 

(.0 The Mi:ii&tr; of Pilblic Securit7 <M.P.S.) 
Tr1ffic contiol dep&rtment of the Mini&tr; of Public Security 

is in charge of traffic safty •hich means sufficient enforcement of the 
releYant laws and regulations. A newly manufactured motor rehicle must 
be s~bject to the check-o~t be!ore the rpgistratio~ t~d lice~s~re for 
bein~ ai&ured t~at it i& a product of a le~&l m1nufacturer atd 1old DJ a 
legal sale-&gecc;. In-use motor Te!icle m~;t he s~bjeci to a course of 
annual inspectioa at any of the traffic control agency aathorized inspe
ction stations. Unqualified motors haYe to be adjusted or repaired until 
the requirement• are conformed in a subequent ins~ection. 

Carbon mono-iide and hydroctrbons emissions oi motor-Tehicles 
eq:iped wit! SI e:gi:e s!c:!d be ce~s~red at idling a:d acoie icte:sity 
of diesel powered rehiclea should be measured at free acceleration. 

In the light of ·Administrati1e regulation& for motor Tehicle 
e1hau1t er,ntrol' , the euirt>nment prohction adminhtratin aectiou of 
the GoTerlllDent at all leTela are bodie1 obligated to enforce unified 
superTision on motor 11h1ust emission control and to instruct and coor
dinate works of &he emission control branches. 

The envirocmental protection administrative Jectiona of the 
Government at leTela of province, a~tonomy and municipalit7 directly 
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under tne central GoTernment ansn cities under the jurisdiction oi pr~
Yine!a! GoYer:!:!tt s!o~ld enforee ~otor e~!!~st eoissie! control oTer 
r:iotor rehicles ud the engii:e usecblies produced !~: in their districts 
re;pectivel;. Tr1ffic dep&rtwe;t; of piblic sec~rit; urgau& uEder the 
GoTernment at all leYel& should map out and implement concrete control
ling regulations goYerning in-use motor Yehicle exhaust emi&sion. The 
~!tio~a! i~port ! export co"""odity inspection org~ns and their hranc~es 
hear i~e resposibiliiy of enforcing tbe special cGnirolling regulziions 
0T2r =otc: e:!:~st of t!e i=;o:t ~roc~:ts. A:=inistr:tiTe de;::~:e:ts 
of military motor Yehicles should ctrrJ o;t the s~ecitl controlling re
gulation& OYer the exhaust emissions from military motors in accordance 
with the nat1Jnal enrirotUDental protection law. 

I!!. D:ission control sta!dards for in-~se motor Ye~ic!es 

In Aug;st 1990, the N1tional En1ironment PrGtection Bireaa 
presjded orer a conference with working groups on preparation and reri
sion of the COmpreh~n&iYe emission Standards Of motor-Yehic}e&/motOrCJ
c!es .!t the moment, the to-be-ex!.!!!ined maniscript of the first reYised 
siandards of •the e%n&:st e~ission limits on idling conditio~! tnd mea£
;:i:~ cet!od fc: ~asoli:e :cic: Ye!i:!2/=cto::y:le• a:d • T:2 e~!;:st 
emission limits and measaring methods for gasoline motor vehicles above 
3.6T on 9-modes cycle te&t• hare all been repurted to the leadershi~ for 
e1amination and appro•al. In addition, the conference decided to &et up 
a nation-•ide &?stem oi the emi!siou controi standards and reg~lations, 
to d:!w :~ diesel e:ission ccntrol sts:c1:~s a:d t!e st!:dards for i:sp
ection, t:e limits of gasolice cotor reticle eTapor3tiTe ecissiocs a:d 
the &tandards of lead-free faels. 

The • Fir;t reri&ed 1tanda!d& of gasoline motor-Yehicle ex
haust emissi~ns on idling conditions• set by the China national standard 
G33S42-83 ·lists respectire atlow1tble limits in the athc!ted table 1. 
(papers oi ihe solicited opinions and ideas hare not been published; and 
t!a allowable li:its cf tha oriiical stacda:ds GB38t2-83 1r2 show: ic 
attached table 2. 

IV. Inspection methods and instruments 

Beside t!e st1:dsrds of t!e e:issio! control 1:d the inspee
tioc methods and processes, iechnical 1peci!ication1 tor the inspection 
in1tr~menta haTe been laid down accordingly to ass;~ the measarement 
accuracy, iuch 111 ' Technical 1pecif ications for carbon monoxide and 
kydrocarbon1 analyzers of 1a1oline motor •ehicle exhaust emi11ion on 
idling condition • ind • Technical S?eci{ic1tion1 for ·ror diesel smoke 
intensiiy detectors'. 

Briefs of usu:l i:s~ectioc i:st::::s2ct1 for ~otor emis1ioc1 1t 
preaent in China are giTen in attached table 3. 
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T~! oxyg!n s:s!J!!? i~cicstes t!! oxy:e: co:tent oi e:~s~st, 
with whic~ the O?er~to: c~c icdirectlr determ ce w~ether t!e CO ~cd BC 
emi;;~Gu& hire coge ;¥ t~ rele••nt national standard; lnd tha c&rbaretvr 
can he adjusted to the optimized 5tate a& to achieYe economical running 
and dynamic performancr of a motor nilicie. Moreonr, engine hilure& 
can there by diagnosed ~! well. ihe iespeetion procedure is briefed as 
follows: 
I} I:s;eetio: a:d :dj:st:ec! of ex!:u:t e~issions at idlicr 

a~n an engine at idling g;eed and ~reheat it to the designed 
operational tempeuture (70-80°C}. 

Measure the oxygen content of e1haust with the aoaly1er. The 
01yge11 conhnt should be kept wit.hin 6-15i ai idiing. Tile CO and BC 
cccc!:tratio~ c!n be he!d 1rc~:d <:ei a:d <:300C~~: respectiYely. lcc!se 
the o:ygeu coute~t is <!'7 the gas mixt~:e sho~ld be too dense to conform 
_: .. ~ '~"' D.1.,'t••- 1 CQ Ut, e-1'•·1·0· 1:..,'1' lll.f .. ~ .. .,.J:"·•-Lf,. • 4 0~ "C•e"" Or .,.,.,_ ., .. ,. 11 v&&a& , &:v w •• && ,.., 11 " """' &l.4J1&!:11o&u&"' 011 l' • a • & 

the earharetor 'hoald then he adjusted'' to restore idling 'tahility of 
the engine lDd to keep the oxygen content •ithin S-15i as stipulated. 

The oxygen content within the range of 4-5. 3~ indic!tes the 
carh~reter ha! bear icj~sted pra,e?iJ a~~ t~e eccno~ie tcd dyu!l!lic 
'e:fo:::.:eu :a-:e buc ac!ie-:a:!. If t:2 :a:i2 is 2:e22:ied, ~.!:2 liCi:id 
le•el of t:e carb~retor acd the carburetor balance shGald be readjusted 
up to the specified 01ygen limit. 

V. Motor Ye~irie fueis and two-siroie engine oil 

1.Gecer1l gssolice 
(l}The re&earch oct&"e n~ber; fall into 3 grade;, No. 90.No 93 and 

No. 97. 
(2}ihe aoti-krock index is one half the sum of the RON and MON (The 

research~ t!ne n~mber and motor octane n~~bers). 
(3jf~e speeiiicaiion can be 1een in attached iable 4. 

2.Le~d-free ~:.scli:e 
The specifications can be seen in attached table 6. 

3.Light dieoel fuel 
(!)The fuel oaly applies to high 1peed die1el engines io full-load 

operaiion where the running 1peed exceed• 16 ri1ec .. 
(2}The specif ic1tions cs: be seen i~ attse!ed tsble 5. 
(a) •Light diesel f:el No. 10 a~~lies to hig! speed diesel e~g1ne1 

eq;i~~ed with a preheater. 
•Light diesel fuel Na. 0 applies to ~ehicles operated in 
diatricts where the loweat ambient temperature.if aboYe 
fC 111d the risk rate is lO'i. 

•Lic~t diesel fuel No.-10 applies to Ythir.le1 operated in 
dis~rict& where t!e a~d ~!e lowest acbien~ tecp~rat::e is 
abon ·6'C and Uie r i 1t ti h h I ot. 
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•Ligat diesel i~el No.·2~ applieE to Teaicles operated in 
d!striets •!er! t!e Ic,est ~bient te:~erat~r! is betwee: 
5·c -IfC :1::~ the risk rd~ is IO!-. 

•Light diesal faal No. -35 applia; to 1ehicles opeiaied in 
dc&trict• where the lo•e&t ambient tem~eratare i& bet~een 
-ifC -2;·c ud the risk rah is liti. 

•Light di!sel f~!! No.-60 applies to Tehicles op!rated i~ 
aisiricis wnere the lowest amhrient temperstioe is beiweee 
-2!°C -4fC a:d the risk rate is 10'1. 

4. Natiiral gas 
China has not faeled any mutor-Tehicle with liquified h&tural gas 

10 far and u&ing compressed gas to power motor Tehicles is still on tr-
ial. In ordet to saTe energy resources and io reduce t~e etiausi emis-
sio~, those districts a:d praTi:ees whic~ are rich ic nat~rsl gas like 
.Sichuan proTiace haTe sdo?ted eo=pressed natural gss as aa alier:atiTe 
fael; foi the vehicles w~ich are ;peciali; mounted with a 11rge storage 
bag on the top. 
o.Lubricating oil for t~o-stroke petrol engine 

r~ Chi~s, l!.O n!tionsl stand~!d of lubricttieg oil for two-stroke 
peirol engine !as been worked out till notr.. The internal stsedsrds oi the 
1 -~·;cat1"p~ c; 1 -·-·'···-·e; b· c~·1~· ~ •• :o~a 1 0~•·o-c~ec;c• 1 Cc·~c---....... ~.. "" • & ............. .......... .. J .... u.• At ....... & & ~·· .. .. •& • .,. .... 
tion for two-atroie ~etrol engine can be seen in attached table 7. 

VI. E.ucutiTe stratigy f1Jr improring ill-uu motor nhic:le iupectio1u 
ior emission controi 

I.Ot t!e basis of t!e air qualitJ &td the tec!tical leYel of ~otor 
Yehicle, motorc;cle and Tehicle engine manufgac~urer& in China, CO and 
DC emissioms from gasoline engines and smoke emission from diesel 
powered eagine1 are of first emergency among the items of e1haust 
emissio!!.s to b! co!!.trolhd. Nitroge!!. osides in the exhaust emissio~s 
frc~ ent'lr n!!iclu, eotorcJclu 1~ci .::~.:L=L=- engines, inti CO, BC tl!.0. 

Nos fro= diesel ~owered ra:icles &cd :.~: ::~ diesel e:iices are to be 
controlled gradually in t:e ne%t place. 

2.The exhau&t emi&iiun contrul &hould closely link with energy-11ring 
actiJi ties. 

3.The maintenance and repair 1erYice industry should be well equipped 
with diag:ostic deTie!s for t!e e=gines and t!e opersters sho:lc know 
how io u1e &hem properly. · T~e caiaienaace acd repair 1erriee 171tem 
ahould be improTed to cieate the normal techn;cal ~ondition1 of an 
engine and to a1•ure it up to the required national emi11ional leTel .. 

4.The emi11ion1 or in-uae molor fehicle• are conlrolltd on the idlinc 
or free acceleratioa conditions. Ia order to imp~emen( 1 perfect 
control of the entire air pollution emi1sioa1 step by step , ia-111 
~oto: ychicle sho;ld, a~ tha mo::ent, be ~reYented from ~r1nkc111 link
ing and fuel Taporiiing with hel~ of forced·equipmen~ method. That 
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means in-use motor yenicles (except tnose oi wnicn engines take tne 
cr!:ic!se in stesd of t!e f::etio: of st i:-let syste: } s~':1c he 
equi??ed with s clcsed systec of foreed dr:ft syste: of f~el ripor 

control. 
6.»otor •ehicle• and motoicycl~• 5hould only u&e 5uch fuel& which ar~ 

of the designed requirement and ~ith &n officially marked grade or an 
officially certificated suh!titute. DeYe!opme~ts of low-le~d or le~d-
free petrols are eacouragei 

&.St:nd:rd syste= of t!e e:issio~ co:t:cl ccnsi:tin~ cf sta~d::ds ot the 
hating method;. limit. analy1i1, 1ampli11g. correction and calibration 
should be completed in 1t1ges under a unified program. 

7.Reiearch subjects of motor Yehicle emission control in the coming days 

are: 
A.iese!reh o: diesel e:gi:e p!rtie:l!tes e~issio: e~:trcl. 
B.lese~rch a~d deTelopment on the fuels and the lubricatitg oil&. 
C.Reiearch aud development on the anal;zers and testing e~aipwent;. 
D.Re&earch and derelopment an the electronically cont;~lled ignition 

acd the lubricating system. 
E.iese!rch and deTeiop~e~t on the three-wsy c~talytic conferter. 

VI. Cc::l:sic: 

Mvtor Tehicle emisiiuni contrul and regionil iir-quality 
impro•ement are particularl? of benifit to the regional ecological 
system ae a •hole. T~rough an eiiort oi interanational or interregionai 
coorpe:atio: network, it is ~ossible i: seeking scie:tific, t!~l~ a:: 
effectiTe S??rosc!es of cotor Tehicle emission control to ?rotect regi
Gnil a~d even global atmGs1here envirGument. le are alway; willing to 
cooperate clo&ely with international or interregional organization& and 
the experts \Q make a contribution to the effecti•e improYement oi 
g!obai ecologic e:riro:!!!ent, · and are resdy to carry on any necesssry 
organizing and technical works thereby. 
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Si engine eihausi emission sianasrd Tahie l 

Itemg ofdetection Ou nor:il idling J 1500-2500r/ciu 
l meanremut 1 con.di ti on& -Lde ling &~eed 

Mohr-nhicle (M. v.} i ccn ' HC•p-;-- I -- . -~~ 
clusif ied & I J J 

1 
d1h of ie11iemeniatio11 ! J t 1troie i 2 stroke I 
Date of issue I 
New-mode 1 II. V. I ' ~ewly man.ufac hred M. V J '· 6 
in-use K.V. 6.6 

i 

After Jan, I. 1995 
I 
I 

Newly manufactured M. V I ~ 
J In-n&e I. V. delinred I 4. 6 
I 1Her Jan. 1 1996 I 

.4.fhr 20QO 
Nc-::-:::::c 1 ?l. V. 

I lii-uoe M.V. delivead 
j hef ore : aa, 1. 1995 

I 
I ., 6 
I "· 
I S:: 
I Ill 
I 

I 
I 

I 
I 

I 
I 
I 
I 

1600 
2000 
2500 

1500 
2000 

1000 
2SCO 

I 
I 

. I 
I 

I 
I 

I 
I 

I 

SI engine e1haust emission standard 

6500 
&500 
7500 

6000 
7000 

5000 
1500 

I ter:::s of i:s~ee t iot 
& eunrecect 

M.V. clsssified 

co 

BC• 

I II 1111111111 
II 11111111111111 I I II 111 I //I 11111111 I lllll 

Newly manuf&ctured M. V. 
In-use M. V. 

Newiy mannfacturea M. V. 
lt-:n M. V. 
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I 
I 
I 
I 

2. 6 
3 
4 

2. 5 
3. 6 

Table 2 

I ii:d t 

<2500ppm 
<3000;;:: 

I 
I 
I 
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Inspection instrument Tao ie 3 

I N:i:e cf I uses .:u:d scope i pri::ciple of Techcicsl I M::::hct:rrer · 

I 
iutiuweu.t 1 of &jJplication I clehcHan paramehfii I l model I 

~-~~~~t~~~~~~~~~~~~~~~~~-;-~~~~'--1 

I M. V. I Fc>r CO and BC Ilt'FRAD (ND IR) I Model: 
e!!!ission co!!.ce!!tr!tio!!.S . 1 Measu!i!!.g ?!!!.ge: ( ~~-32~ 

( ualyur m!asuremeni on t CO: 0-2!; t>-!S; E!lS.!l.H 

I 
stroke or 2 BC: 500; 2000; •OOO; 8000: acll;Hc 
atroke-enginea ppm instrilliient 

I and mutorcycle t&bility: I plant 

1 
emissions. wide 17 zero drift <± 3'i [ 

I used at ihe (fui l 1eaie/3h} 1 
standing icspee- sp!:t drift <+ 3'! I 

I ti on stitions (fd 1 1cde/3h) 
for M. V. reprodacibilit; 

I ! perf ormaaces <ZI fii 11 scale 

Sl!!o'kemeter I For smoke inte!!.- Filter-type 
I I aity measureeent l!e1suring range:ib0-10 
I ! cf diesel ec;ti~e I s:ctic~ ca;1eit;: 
I I on free accele- I 3301: 15ml 
I i ration &nd fiill 1 umpiing time:G.25-1.0&. 
I J load condition& airtight.neu: inlet air 
I 1 iess thtn loml/min. 

I 

I 

I S:oke:oler 1 •=• as abore 

I 
I 
I 
I 
I 

I 
I I 

I I 

I 
I 

!4.V. o:z:ygec For gsso! ine 
1na11zu engine exhaust. 

caa ox11en cont-
111 t meaauremea t 

' 
I 111111111 I 

I Fiher-type 

I lfeasilreing range:Rb0-10 
preciiion: le&i than 3% 

1 of the full scale 
suction capacity: 

330± J6ml 
Re~:cd~cibility: 

2, of the full acale. 
j uro drift:<.± 31 after 
j I preheating of 6mi:i. 

Portable basic measuring 
rat;e:0-5,,0-25' 

Indicating preci1ion: 
± 61 at. the ful 1 1cale 

I Reaponae time:20aec. 

I Mode 1: 
I FQD-201 

I

I fen:!c: 
iiistramen t 

I JI lan t 
I 
I 
I 
I Mo~e I: 
I FBY 
I FHh&.ll 

analytic 
instrlll!!ent 
plant 

Mode 1: DJ-11 
Tianjin 
electric 
coadeaur 
plant 

I 
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generai gasoiine 

Itecs cf dete:tion 

l meauurement 

!fttikftock ft••fo•m•ft~•· 
-- • - r-· ·---·-· 
Resesrch Oct11e Number (RON; I> 
A-•: k- o'" k : • .Jr { (Rra111 .1.uo111} ., ,,\ ~, 

&&•& && .. l&&V... vn•• n 1•1 1 _, 

1 Lead content, g/ l! not more than 

Disiiliation range: 

' 

11\11. ........ • 1· • • .1 • • • • ...... ·l.. ·c ~ u~ ••rv• ·-~ ~ •• •·-r·• M , ~ 

I 60Ci taporized at a hm'?., in ·c. > 
1 9,,.,. , ...... -:z-~ aA a •:s-- :_ ., .. > I UIO a!.'v' ' ll:ll " """'!:'· 1 lU ""'' I Fin~~ boi ~ illg poia.t •. i~ ·c,. > 
I reElaue , 2, not .n1g.ner taan 

! Vuc'.!r -,resnre i:i K,t. 
1 # • .. - 1 Se· • • : ' 1 "9 Fe .. I , . vw I!' ... • • , • • . .,. , 

1
Frum I Mar. till 31 Aiig., 

I I Actual g~; mg/!OOmL not more than 

I r .. .; .... + t· ... .,;.. 5 .... ·t.. '':!>. I .............. .r-• ,..., IM ... ' ,-

I 

I Slllfwr 
I 
I 
1 Copper corrosion grade, :> 
I 

I wuer-soll!ble acid or aik&li 

I I Acidity, mg1 u KOH/ l OOmg, > 
I I Mecht!!.ical impurities l water 

I Dcctc: test 
I 

tabie 4 

q:iality i11c!21 J Testi:g 

I I I 
Nri. 90 I lfo. 93 I 

I I 
Nn. 9i ! methc1d 

i 
I 9o 
I as 

0. 35 

I 
I 

I 
I 
I 
I 93 
I 89 

' 1 o. o 

70 
120 
uo 
Z05 
2 

88 
H 

6 

480 

o. 15 

i 

none 

3 

!lO!!e 

p:ss 

! 

I n 
f 9: 

0.45 

I 

) 
J GB6487 
, GB5481 
! 

I G~., •• I 000..,0 
i 

I , 
) G3E5:!& 

I 
I 
I 
I 
I , 
I 
I r.t>o nw" I vJUYI I 

I 
I 
I I GB80!9 

I G!l38G 

I G"' -o· -t .oo• :ra 
I 

GB259 

l 
J 
I 

I 
I 
I 
I 
I 

I 
1. 
I 

: I I GB3'19 l 
I I 
I I 
I lli"~lOO'> I l .. ._.. .. ! 

!o!e-~:k:I!:e :i!ky!:itr.:! ~::~ik:iQCk ;Nt!:-91 s:!lou!d !:e s:!::!tir.;;!y :i:ked •i!!: the !ad 
indication colQur. thes~ data coc:e ''"" the national staneard CD~i4-iS. 
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hnle 6 

Item& of detection I 1 · ' d I T ' I 
li--_q_u___,1.-t 1_1_n _e_,x,....-----tl es ti cg I 
I I I I 

I meaasarement I N11. 90 I N'1. 93 I No. 91 
1 

method I 

I I I I I 
~tik~ock perfo?~!~ee: 

Researc! Octane Number (RONi, > 
AnHknock ind2x { (P.ON+MON} /2_}, > 

I ao I 1' I I 
J 

I a3 91 I GB5487 J 
is ' sg I 92 ' GB54S7 I f f l GB503 I 

Lead content, g/L not more than I 0. O! 3 i G:S8020 

Disti!!ation ra:ge: l 

f 

IOI ra=otiied at a te:::»i., in ·c, > 
5°' npor ized at a temp .• ill ·c . .> 

I 
I 
I 
I 

1
90~ npor ized at a temp., in ·c, > 
Final boiling point: in "Cs > I 

I 
I I r•s i tln• " ,. .. + 'Li •'-er t_;.._,._ I ... ___ ... , ,..,, -- " :l-D-
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1. sumry 

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

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

Short, intermediate and long terms draft strategies are laid out 
in this paper. 
Finally this short draft paper shares .some of the operational 
experience learned from the last 4 years of operation of smoky 
vehicles control program. 

2. Nation Focal Point 

1 

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

Hr. KoDt} 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 respons1ble for the 
matters of formation of policies, development and introduction of 
control technologies and imP.lementation of emission control 
program. The section is headed by a Senior Environmental 
Protection Officer, and assisted 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 
vehicle emission; · 

2) Technical services and tntroductton of new technologies tn 
vehicle emission contr·ol, 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 Lands for decision making. 

{See attachment chart 1) 

4. Control of Air Borne Eaission froa Motor Vehicles 
- List of Related ordinances and Regulations 

Autoaotive Fuels 

Fuel 
Type 

Effective 
Date 

Regulations/ordinance 

Unleaded Apr 1991 Air Pollution control (Aaencment) 
Petrol Ordinance 1991 

Diesel Proposed Draft proposed specifications 
1994 ' 98 

Eaission Standards (Hew Register Vehicles) 

2 

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

1994: 

1998: 

Draft Emission Standards for Heavy Duty Vehicles 

Draft Emission Standards for Heavy Duty Vehicles 

Emission Standards (In-use Vehicles) 

Present: Road Traffic (Construction and Maintenance of * 
Vehicles) Requlations 

1994: Draft In-use Emission Standards for ALL Vehicles 

Inspection o~ 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 approach we are taking is 
technology co,lying, not forcing. However in future we don't 
want to be too ar behind frOll tfie 11ast 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 
Bus 

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 Honq Kong 

1) Petrol engined vehicles 

Under the Air Pollution Control (Vehicle Design Standards) 
(Emission) Regulations 1991, tap. 311 of Law of Hong Kong, 
all petrol eng1ned vehicles registered on or after I.1.9Z 
must use unleaded petrol. 

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

Under the aforementioned regulation the design standards of 
passenger cars and light duty vehicles below ZSOOkg GVV are 
required to conform to the current US and/or Japanese 
em1ssion 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 Allendllent Ordinance. is of minilllllll RON and 
MON of 95 and 85 respectively. Lead and sulphur contents are 
also limited to maxi11111 of 0.013 g/L an~ 0.1: 
respectively. 

7. Some Background of Air Quality in Hong !tong 

4 

Background of local air quality in relation to vehicular 
emissions 

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

Among the pollutants being specified, the Total Suspended 
Part1culates (TSP), Resp1rable Suspended Particulates CRSP) and 
Nitrogen Diox1de {N02) are of concern. In urban areas, the TSP 
and RSP level are consistently exceeding their respective AQLs 
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 information can be obtained from the Principal 
Environment Protection Officer of the Air Services Group of the 
Hong Kong Environmental Protection Department. 

8. Fleet Population and Vehicle-kiloaetre Travel 

(See attachment figures 3 ' 4) 

The c;ty state of Hong Kong fs a dense development.comprising 
residential, co1111erc1al and industrial activities. In most 
~laces, situations of •ixed goods and passenger transpor.ts can be 
found. The situation is even worse with the •old towns• where 
traffic flow volume, passenger and goods embarkment are 
difficult to manage in tenas of •in1mizing 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. for111ing typical street canyons. 
Oispers1on 110deling on situations like this is difficult, and. 
although new town planning being exercised is improving the air 
poilut1on impacts on people. such benefit is not shared by the 
people living in the old towns. 

9. Estimated Tonnage of Eaission fro• llotor Vehicles 

Trend of pollutant emission fro~ motor vehicles 

5 

It is estimated that by 2001, tnere 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 2001. It can be observed that goods 
ve~icles and buses are the major contributors and they are 
primarily Diesel engined vehicles. 

With the expected growth in traffic volume the situation will 
get worse and hence the •at source• contra\ 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-serv1ce vehicles. 
Of course one should not ignore the important role 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. 

10. Short, Xntenaediate and r.ong Tena Solutions to Tackle 
Vehicle Emission 

See chart 9. 

All the light duty P.etrol vehicles would be regulated using the 
most stringent standards feasible. 

A program to upgrade the medium and heavy duty Diesel vehicle 
regulations is ~eing formulated in the draft proposal aiming at 
US standards or equ1valent of 0.6 g/bhp-hr particulate and 5 
g/bhp-hr NOx standards by 1994 and 0.1 g/bhp-hr particulate and 4 
g/bhp-hr NOx standards 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 su~phur 
Diesel fuel supply is under negotiation with the oil industry 
targeting at O.~ by 1994 and 0.05~ by, or, no later than 1998. 
The objective is to have low sul~hur 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 
e~ission warranty. The warranty will form the foundation of 
implementing in-use emission standards and inspection and 
maintenance programs. . 
To address the problem of nuisance of Diesel black SIM>ke and the 
resulting higher particulate emission, this office will propose 
that all Diesel vehicles lllUSt .aintain below HSU 40 at tailpipe, 
as measured with accessory load, throughout its useful life. In 
fact the HSU 40 may be a convenient point to define useful life! 

Also the possibility of retrofitting of particulate trap oxidizer 
(PTO) on some existing heavy duty D1esel vehicles such as urban 
~uses, where they usually last for about 20 years, is being 
considered. Feasibility 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 
(TVC) technology was a corner stone for the development of 
vehicle emission control, which the solution for Hong Kong lays 
more in the proposed intermediate and long term strategies of 
most stringent light duty petrol and heavy duty Diesel emission 
standards, and the technology development in light duty Diesel 
vehicles. 

11. Brief Information on the S:aoky Vehicles Control Progr~..a 

Implementation of the Smoky Vehicles Control Proqram 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 aefined excessive smoke as 60 HSU as 
tested by Hartr1dge Hark 3 smoke meter. 

Hong Kong Environmental Protection De~artment i~ running a 
spotter program where some 450 trained volunteers will report 
smoky vehicles spotted to the enforcement age.icy. In 1988 the 
program started to test smoky vehicles by one testing centre 
operated by Environmental Protection Department ~lone. 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 4Di. 
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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 presented to any one of the ZO 
designated centres for emission testing. · 

Free acceleration test procedure is adopted for testing with 
maxiaum 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 11axi1111m travel until 
the engine speed achieve its governed maximum speed and then 
release ianediately. The process would be repeated for 3 times to 
clear any loose soots inside the exhaust system. T~e same free 
acceleration procedure would be repeated for 3 time and a 
Hartridge Mark 3 smoke meter is used for the smoke measurements. 
Maxi1111m allowable deviation of the measured results is 5 HSU and 
the average of 3 valid measurements would be taken as the te~t 
result. 

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 complf 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 the testers of the testing centres by the 
Environmental Protection Department. Also their operations are 
guided by the authority in the form of code of practice. 

Following are some enforcement statistics: 

(Refer to table 12) 

7 

Svme experience in the operation of the smoke control program 

In parallel 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: 

a~ there are fewer lOOHSU $moky vehicles as it was, 
b, 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 ins~ection. It was r~vealed 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 estimated 
effectiveness of 33~ indicates that the inspection procedure 

49 

' . 
11111111111 111111111 111111111 1111111111111111111111 111111 11111 

111111 I I 111111 II 1111111 11 1111 11111 I I 
1111 I 111 I Ill 111 111111111111 II 11111 I 111111 I 11111111 I 111111 11111 I Ill I 

1111111111 11 1111111 



Country Pa(Rr,Hong Kong EPD 

itself is not stringent enough to reflect the actual or. load 
operation conditions. It is also believed from field experience 
that tampering of fuel injection equiPJ!ent to pass inspections 
and reset to a higher fuelling level after~ard does exist among 
some operators to avoid actual maintenance work on the engine. 
Hence physical inspection on the injection equipment may oe 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 
application of artificial loading such as air-conditioning 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 froa 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 EPD centre is smooth 
throughout. It is obvious that testers will 110st likely report 
results slight above 60 HSU as below 60 HSU to allow a ~ass, 
though the average passing rate for private centres is just a 
couple percentage points above EPD's results. 

12. The Way Forward 

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

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

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

Standards for light duty ~etrol 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 tfie 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 reguired for all new cars, which 
would define the responsible parties and liabilities, coupling 
with an l&M program would keep the deterioraticn of ~etrol 
vehicle to a mini11U11. Such approach would become the future shape 
of our in-use vehicle emission control. · 
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While there is little development in light duty Diesel emission 
control technology worldwide, our targeting classes of vehicles 
such as taxis and light buses may have an unknown future. Until 
there is a clear ind1cation or break through of real possibility 
of smokeless as well as 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. 

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

1, Certification of s.a.11 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 emiss~~n standard which will 
require TWC technology and must use ULP. The only exceptions 
are vintage cars of 20+ years old and private imports for 
expatriates. 

3. COP requireaents and inspection for reqistration and licence 
renewal: 
There is no COP requirement for Hong Kong. Pre-registration 
inspections are only limited to goods and passenger service 
vehicles. 

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

This 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 

limits: 
Licence cancellation is beinq enforced in Hong Kong. However 
if the fine~ i~·tpo low, then offenders would just pay the 
fine instead of mal.ntaininq/repairing their vehicles. 
·-·--- - ~ 

5. ilai~erian~-spii:e: ·parts r aechani,.c;. cost and equipaent level: 
We believe the use of non genuine· parts is a problem 
impacting on emiss'ion performance:~ Hence using certified 
parts of cr~al :effect on emission performance should be a 
direction to go>-Generally speakj;rig the cost of equipments 
for smoke and co checking at engi~e idle condition is not 

.. ~:--substantial. - . ---·--- _; --------
6. Inspection functional groups: . 

Mobiles: must clar~JY the objective of roadside checking 
s~nce it is<H'iqhly-manpower intensive and probably create 
traffic slow down.- .Deterrent effect? · 
Local stations and repair shops: a comprehensive code of 
pra~~ice must be ~traigh~ly obse~ed. 

---- ------ - ... 

7. Inspection aetb00s: . 
smoke - rel.a;ed to particulate. A~cessory and air 
conditioning lqad'suggested. 
CO & HC - recommend to determine the conversion efficiency 
and Lamda of the catalyst. 

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

. ·, 

' ... 

·-... 
- ----···-------·-· 

53 



"' ... 

::: National Focal Point: 
In relation to the matters of vehicle emissions. wltl1 respect to 
leg/slat/ons, policies and controls, the national local point for 
Hong Kong Is: 

Mr. Kong HA 
Senior Environmental Protection Officer 
Environmental Protection Department 
33/F, Wan Chai Tower 3, 
5 Gloucester Road • 
Wan Chai, 
Hong Kong. 

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



Organisation .Structure of Hong Kong . 
Environmental Protection Department 

on Vehicle Emission Control 

I 
E.P.a 

Suqea Officer 

SUal•g, 

- POiiey Form•1on 

- Leg.,.1on 
0.V.loPl'l•nt 

Oireaor cl 

Env. PrCll•C!JOft 

Oeomtment 

Asst. Oirecror 

(lilt & No• Dv.) 

P.E.P.0. 

Headd 

lw Services Grouo 

S.E.P.O. 

Headd 

V.EC.S. 

E.P.O. 

suoiecr Officer 

I 

N.- T•c:nnotogy 

_ Em•••on Control 
~en 

- A• .. cfl Prog11na 

V.E.C.S. • Vehicle Emiuion Control Section 
PEPO/SEPO • Principal/Senior Environmental Protection Officer 
EPO • Emironmental Protection Officer 
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Air Quality Objectives 
(AQOs) of Hong Kong 

Pnllutan t J hr 0 hrs 24 hrs 3 1nt.hs 

Sulphur Dioxide 000 - 350 -
Tolal Suspended - - 200 -

Parliculales 
Respirable Suspendud 

100 -
P arU cu la le~ 150 -

Nilrogen Dioxide 300 

Carbon Monoxide 30000 10000 

Ozone 240 

Lead - - - 1.5 

All ••I\• la micro 1nm p.r cubic ntelr• 

~r 
()0 

80 

55 

80 
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Total Vehicle Population as at Sept 92 

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 

lqf:igure 3 j 



Car ---
224187 

~ 

Petrol & Diesel Vehicle Population 
as at Sept 92 

---

Motor cycle 
18221 

Light heavy truck 

-- Light Tn181t87 

Light truck Bus 
20348 8128 

~--,/ 
/ 

3768 Heftvy truck 
85068 

Petrol Diesel 

Taxi + Light Bus 
23688 

~Flgu~e 4]. 
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Estimated Total Particulate Matters Emission 
From Motor Vehicles . 

(Current Control Measures) 

Normalized Total PM Emission 
1.8 .----.---------- ~~~~~~~~ . 

1.6 
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For Ught duty car• and 1ruck• < 2500kg GVW 
PM •td. equlvalent to current US Federal •td. 
No PM control on vehlclH > 2500kg GVW 

t I I t t I -·~~~~J 

q,OJ,,,, ,.{?) "" ,~J ,,..q,rl" b ~ " _o,'b ..0 ,a ~ 
,,..<¥> ,~ "~ "q," ,,..~ ,,,,CS' ,,,,<S> 

Year 

~gure -51 



~ 

Estimated Total Nitrogen Oxides Emission 
From Motor Vehicles 

(Current Control Measures) 

---..---------~~-:--~~~:---:1 1.8 

. ' ' . . ' 1.61 ............................ ................... •t• •••••••••• , .................. "' •• 

I I I t I ' I f I t I 

. 
1.4 I · ... : .... '. : . . . . . . . ' . : ' .... ~ ..... : : ' : . . . .... .... .. . . : . 

1 

. . . : . . ·:· ........ " . : . 
.21 ·.. . . . . ... . . ~"" . . . . . . . . . . . . ...... ' . . . . . . . . . . . ,,.. . . . . . . 

0 0 '•'. 0 o 0 ~V'"" I • • • 
. . . . . . . . . . ' . . ..... 

o o o .,, ... o ~ 'I . : . . : . . . ... . . . . ' . : . . . . . . . ... . . 
1 I . . . . . . . . . . . .;,_........- " . . . . . . .. . . . ... '~....,,.:- . . . .... . . . . . . . . . ; . . . . .......... . . . ... "'-' . . . . . . ... 

", __.._,,,, . . . .. . . . . . . . . . ... . . . ' . . . . .............. : ..... : ..... ~ : ...... 
I • o • o 

I t I • I 

0. • • • • 4 • • • • • • • • • .. • • • • of • • ' o ol • • • • •' ' o • • •I• ' o • t I' ' • ' • 1,. • • • • lo • ' • ' ~ ' • ' • .. • • • ' 

t I I f 

o. ~" !IP g,°-' J) ~ a,. A?> fl' b ~ ,{\ lb Ab ,a ~ 
"q "Q] "q "CG" "~ "cf.> "<:5" "q; "~ "q; "~ "r;p "~ ti,(;tl ti,~ 

For tight duty cars end trucktl < 2SOOkg GVW 
NOx atd. equlvelent to current US Federal std. 
No NOx control on vehlcle1 > 2500kg GVW 

Year 

~1Flgure e I 



°' -

Particulate Contribution Breakdown by Vehicle Class 
for 1992 and 2001 

Ugtt bu.---.. 

ltghl lruclc --

,,,---Taxi 

~~.+J--Car 

1992 2001 

~Figure i \ 

Current Control Measures 

Taxi 
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. Nitrogen Oxides Contribution Breakdown by Vehicle Class 
for 1992 and 2001 

Light truck 

Bus Light truck 

...,.k~~ ....... }•xl+Llght bus 
/ ... 

/: 19% 

.A.TJo\.xxxxT\....,..... Car 

/. Bua/ Car 

Heavy truck 

Heavy truck 

1992 2001 

~Figure a j 

Current Control Measures 
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J>roposed Motor Vehicle En1ission Control Strategy for New Vehicles 

v,hiclc I Appro•. Popu. I Short I lnlermcclinlc 
Class 92-9·1 94.97 as or Ser 92 

• Dicsc.o( 

Car 4600 ULr & ·rwc l&M 

1'ui 17000 Snwk' Ctrl. Prog. 91/•Hl/EEC 

·I stringcn1 l&M 

LiBht \'a11 20000 Smoke Chi. 91/"41/EEC + l&M 

Lip.ht hravy truck ssooo Smoke Ctrl. llS 90 or ec1uv. 

Mcdiu• laeavy lrm·k 27000 -tli llo- ·tliUo-

lle1n-y lHY)' truck 1000 -diuo- · clitto-

u 8bt t.11 . 4000 Smoke Ctrl. 91/SH/EEC 

+ slringt:nl l&M 

Dus I sooo I Smoke Chi. + HC'lrorit I llS 90 <•r NJUV. 

OthHS minimnl 

All new standards will be con1ple1ncntcd with e1nissio11 warranty 
Alternative fuels: refonuulated gasoline, LPG, NG etc. 

I Lonp. 
98 •nd nrtcr 

LE Vs 

ULr~TWC? 

(/\It. Cuc Is) 

llLP ~ TWC? 

US 98 or Ec1u"" 

-tliUo· 

-dillo· 

ULP & TWC? 

(Alt. foels) 

US 98 or Eqm". 



11roposed Motor Vehicle 1~1nission Control Strategy for New Vehicles 

Vehide I Approx. l'opu. I Short I lntenuec.liale I Long Class 92-94 94-97 98 and nfter 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 m ininrnl 

Ilen\'y hen\'y truck I minimal 

Li~hl bus .... I minhnnl 

Bus minimnl 

M/C+Others 18000 

All new standards will be co1nplen1entcd with e111ission warranty 
' . 
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End of report 
processing 

Organisation of Control Setup 
of Smoky Vehicle Control Program 

Authority 

Training provided 
by VECS 

VECS provide training 
to testers of Inspection 
centres 

I 
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I 

Computer m1tnned by 
VECS hooked up to 
vehicle register 

I 
Actlonlble 11po111 
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acll,,.11 ~•"'llUltt cod• 

I 

l 
V1hlClll lalled II 

co ... ly wllhln II d1r1 

I 

Llctn11 canctll•_•_•~-"-------..1 

l 
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111111 llcenc• 11n1wal 

01 11an1111 

~Chart 10) 

VECS • v.Ncle Eni .. lon Conrol Section 
End of repott 
processing 

End of repott 
processing 



Smoky Vehicles Spot and Inspect Program 
~perated by the Hong Kong Environmental Protection Department 

• Objediv9: To encourage vehid• owners 1D maintain 1tleir vehicles regutarly 

.- Target: Vehides emitting excessive smoke while opera1ing on 1tl• road 

.. Cornrol mode: Trained spaars 1D spot smoky vemdes 1br excessive smoke, subsequent inspection(s) 
at designated centres until vehicles passes in..use emission standard (HSU SO t9sted by frH 

acceleriltion mdlod) 

" Status: 
Program S1arted: 19e8 
Number o1 spouers: 450 
Number o1 inspection cernres: EPO (1) 

Designated priva19 (20) 

Estimated number o1 inspection fOr 1992: 43,000 V9hide-inspec:lions 
Test tie: HKS140 per every and subsequent inspections 
Current passing me: 80% 

• Functional groups: 
Enforcement regula1ior1s: ln~se emission standard (80 HSU smoke) (Road Tra11c Regulaiions) 
Enforcement agency: E.'1vironmental Protection Department 
Control mode: Reqaming 1h• vehid• owners to serve inspeciion notice issued by th• authority 
lnilia1ion mode: ReportS t-om trained volunt•er•'2 spotters 
Call up mod•: Inspection nouces to vehid• owners by registered mail 
Inspection mode: decer.tralized 
lnspeciors: Testers trained by 1n• enfDrcement agency 
Con1rol of inspeciors: Cod• o1 practice issued by the agency 
Penalty o1 non~on1ormity o1 standard: Cancellation o1 vehict• license 18 days after notice issued 

" Organisation o1 con1rol se1Up: sn chart 

" Test procedures: No load frH accelera'lion 
Au1norized equipmenl: Hartridge Mark 3 partial low meter 
Limit eo Hanridge smoke unrt (HSU) 

"' Enforcement statistics: see Chans 

~ Effec:Dveness: 33% o1 inspecnons results in no rHppearance of smoke problem wi1nin 12 monitts 

" Experience of enforcement: 
cen1ralized Vs decemraliz•d: reservation in marginal readings (see charts) 

tH1ing method: insufftcient 1D rectitf problems 
lnsp9C11on it8ms: unable to prevent tampering o1 tl•lllng equipments 
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Statistics of the Smoky Vehicles Control Program 

#of reports 

received 

ii of exam. 

performed 

Passing 

rate 

ii of licence 
. 

cancellations 

recommended 

II of vehicles 

scrapped 

1988 1989 

16418 25145 

8256 16938 

86% 72% 

467 1092 

208 456 

1990 

29032 

17648 

71% 

1390 

602 

1991 
Jan-Sept 

23623 

11885 

78% 

561 

110 

1992 
Jan-Jun 

28665 

18184 

83% 

797 

159 
~---11-a-bl-e -1-2 I 
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Compa1·iso11 of 
betwee11 EPD a11d 

Occurance 
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Proposed Motor Vehicle Emission Control Strategy for New Vehicles 
Vehlole Approx. Popu. I Sh .. t lflttrn11dl1te _I Long 
Cla11 as of Sep 92 92-94 94.97 Hand •her 

•Petrol 

Car 230000 ULP & TWC l&M LE Va 

light Van 4000 ULP & TWC l&M LE Va 

light heavy truck 10000 ULP & TWC l&M LE Va 

Medium hHYt truck minim ii 

Heavy hHvy truck minim al 

light bua minimal 

Bua I minlm1I 

MIC+ Others 18000 

~ 

•DIHel 

Car 14800 I ULP & TWC l&M LE Va 

Taxi 17000 Smoke Ct1I. Prog. 91/441/EEC ULP & TWC '1 

+ stringent l&M (Alt. fuels) 

light Van 20000 Smoke Ct1I. 91/441/EEC + l&M ULP & TWC 'I 

Light hHvy truck 55000 Smoke Chi. US 90 or equv. US 98 or Equv. 

Medium heavy. truck 27000 -ditto- -ditto· -ditto· . 
Heavy heavy truck 1000 ·ditto- ·ditto· -ditto· 

light bu1 4000 Smoke Ct1I. 91/!142/EEC ULP & TWC 'I 

+ 1trlng1nt l&M (Alt. fuel1) 

8u1 I $000 
Smoke Ctrl. + Relront US 90 or 1quv. US 98 or l!quv. 

Others minim al . . . 
All new standards wlll be complemented with emission warranly l;]chart 9 I 
Alternative fuels: reformulated gasollne, LPG, NG etc . . . 
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Growll1 Tre11d of Vel1icle-l{ilo1nelre. 'fravelled (VI<T) 

Normalized VKT 
2 

0.5 ... __ _ 

0 
1986 

From CTS·2 

1989 1992 1995 1998 

Year 

2 

1.5 

1 

0.5 

0 
2001 



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

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

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

· -Mainly test for converter efficiency 

• Petrol Vehicles (Commercial Cars) 
-Annual emission test 
-May require annual rebuild I catalyst replacement 
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Proposed Motor Vel1icle En1issio11 Co11trol Strategy 
for Current Vehicles 

-----·------ -----

• Smol(e Control Progrc1111 

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

• .Bus Retrofit 
-trap 
-catalyst 
-rept1wer. 
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Pro1Josed Motor Vel1icle En1issio11 Co11trol Str<ttegy 
for New Vehicles 

• Emissio11 Sta11darcls 
-en1ission level 
-cn1ission warranty 
-ta1npcr proof 

• Reduced relia11ce 011 Ligl1t Duty Diesel Vel1icles 
-alternative fuels 

rcfonuulatcd dicsc) 
refonnulatcd petrol 
LPG 
NG 
Electric 
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Proposed l&M Concept 
• Diesel Vehicles (i.e. Conunercial Vehicles) 

-Sn1oke Control Progra1n. Spotting at I-ISU 60 
-Test by Free Acceleration 111ethod, \Vitl1 accessory load 
-Pass at 1-ISU 40 

• Petrol Vehicles (Passenger Cars) 
-Annual e111ission test after 4 years 
:rest witl1 accessory loacl 
-Mai11ly test for co11verter ~fficiency 

• Petrol Vehicles ( Con1mercial 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 ti..o wheelers of all the metropolitan· 

cities of India. The daily dis~harge 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 toniles of NO. wil 1 be 

emitted everday in Delhi. 

The air quality is being monitored at several points in 

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

ambient CO and NO~ concentrations are shown in Figs 3 and ~. 

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 ~he 

values well above the ambient air quality standards. 

Emission standard for vehicles were formulated for the 

first time in India by the Indian Standard Institution (!Sil, 

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

Standard, 'Smoke Emission Levels for Diesel Engines (15:8118-

1976)' and Indian Standard, 'Emission Limits for Carbon 

Monoxide for Vehicle Powered by Spark Ignition Engines <IS: 

9057 - 1979>' were published in 1976 and 1979, respectively. 

Baaed 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 a I so, 

adopted the same standards during the period 1986-88. 

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 limit$ for urban ar.d 

non-urban areas. The smoke limits •ere specified both ur.der 

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

Dynamor:ieter'. 

Carbon monoxide emissions from petrol vehicles •ere 

specified under 'engine idle' . Tk"o different limits 

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

years old and CiiJ For vehicles having completed 5 years c: 

80,000 kns. 

Later, both the standards ~ere amended by CPC8 ar.~ 

notified by Ministry of Em.-ironDent and Minstry of Surface 

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

revised limits are also given in 1'able-1.. For the diesel 

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

made for vehicles used in urban or non-urban areas. 

Secondly, for the smoke li~its in addition to Hartridge &Dok0 

units and Bosch units, the equivalent light absorption 

coeff}cient was also specified. 

As regards idle CO emissions, the in-use vehicles ~ere 

grouped in three categories viz Ci> 2 and 3 wheelers 1'>ith 
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engine capacity i SO cm 3
• Cii> 2 and 3 wheelers with engines 

other than in category ( i > and (iii> the passenger cars. 

jeeps and light commercial vehicles. 

TABLE-1 

IN-USE INSPECTION LIMITS OF VEHICLE EMISSIONS IN INDIA 

Year Vehicle 
----------- Description 
Reg. Ir.tpl. 

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 Urban Vehicle 

Non Urban Vehicles 

1986 Al 1 

Emission Limits 

Idle CO 

3.0\ 

4.5\ 

-do- 5.0 

-do- 4.5% 

-do- 4.0% 

Free Accn 65 HSU 

Free Accn 70 HSU 

Free Accn 65 HSU or 
2.3 m-1 

Full Load 75 HSU 
at 60 to or 5.2 Bosch 
70\ of or 3.1 m-J. 
Rated 
Engine speed 

These limit111 have been now adopted by the different Indian 

States. 
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3.0 EMISSION MEASURING EQUIPMENT 

Er.tission 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 Accn 
Acceleration 

Full Load 

Full Load 

Idle 

Principle of Typical 
Measuring Makes 
Equipment 

Light Hartidge 
Extinction AVL 

Smoke !IP* 
Impingement 
on a specified 
white paper 

Light Hartridge 
Extinction AVL 

Filteration Bosch 

NDIR Horiba 
Riken 

* This smokemeter dlthough not specified in the standards is 
being used b:· several organisations due to simpl ici tj" of 
its operation and low cost and a good correlation •ith 
Hatridge smoke meter under free acceleration. 
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~.O ORGANISATIONAL STRUCTURE FOR IMPLEMENTATION OF IN-USE 
VEHICLE EXHAUST EMISSION STANDARDS IN DELHI 

The organisation structure for implementation of inuse 

vehicle exhaust emission standards in Delhi is given in 

Annexure I. Central Pollution Control Board, Ministry of 

Environment & Forests & Bureau of Indian Standard are 

responsible for development of exheust emission stendard 

end Ministry of Surface Transport efter examining the same 

notified the standard under Motor Vehicle Act. The 

TrensPort Authority Department of Delhi Administration is 

responsible for registration of vehicles end issuing 

certificete of -pollution under control"at the time of 

reoistretion. The inspection team checks the emission fro~ 

in-use vehicles on roed periodically end sometimes st 

random. These teem also give the -pollution under control' 

certificete after checking • This teem e!so charges fine 

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

matter may be sent to court if required. The Trensport 

Department also recognises testing egency such es petrol 

pumps. workshops end garrage where the vehicle owners are 

reQuired to check their vehicles and get the ·pollution 

under control" certificate. The motor driving school of 

this department gives training for driving vehicles and 
.. 

elso meintains calibrete end repair the monitoring 

instrument. The Ministry of Petroleum ensures that the 

fuel sur:>r:>lies for the vehicle is ur:>to the standerd. The 

office of Deputy Commissioner of police ch~cks the licence, 

registret ion, insurance end ·pollution under control' 

certificate end also maintains traffic disc"ip.Line. The 

integrated approech to control vehicular pollution in Delhi 

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

In addition to inspection tests being carried out by the 

concerned State Government Authorities, emission surve}·s on 

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

of Petroleum, Debra Oun at the instance of the Ministr;· of 

Environment 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 lS91-92 in Delhi. The nur.ibe I" of 

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

Table-3 

Number of In-Use Vehicles Surveyed for Emissions 

SI. 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 

Smoke 
<Free Accn> 

Idle CO & HC 

82 
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Vehicle Nos 

1984 

364 
70 
74 

253 
194 
143 

1098 

I 111111111111111111 I 11 11 11 1111 11 

1991 

367 
591 
108 

1091 
496 
254 

2908 
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5.1.1 IDLE CO EMISSIONS 

Idle CO emissions from Indian passenger cars as measured 

in 1984 and 1991 are compared in Figs. S and 6. Fig.S sho•s. 

the percent of vehicles giving 

ranges i.e. between 0-1\. 1-2\, 

CO emissions in different · 

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 l~ 

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

due to introduction of a large number of new ~odel passenger 

car after 1985 <production of cars more th~n doubled aft-e!'" 

1985>. 

Idle CO emissions of t1i00 ...-heelers observed durin3 19g.; 

and 1991 are compared in Fig. 7. It is seen that 1i0hile iri 

1985 about 67\ of vehicles r.iet the 4.S'o idle CO linit. ir. 

1991 only about 57% vehicles r.iet this lir.iit. It may ho~evc~. 

be mentioned here that the sample size in 1984 ~as relative~y 

small. 

CO emissions from three wheelers observed in 1984 a:"'.d 

1991 are compared in Fig. 8. In 1991 survey no improvemer.ts 

over er.iission levels of 1984 were observed. 

S.1.2 IDLE BC EMISSIONS 

Although no limits on idle HC er.iissions have been 

specified in India, these emissions were also measured using 

an ND~P hydrocarbon analyser. These results for th~ 
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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 not 

measured in the 1984 survey. It ma::r· be noted that most 

Indian two and three wheelers are powered by the crankcase 

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

makes of motor_ c::r·c les (one was introduced only in 199:? l 

are currently po"'ered by 4-stroke engin~s and production of 

these amounted to only about 6% of the total production of 

t•o-wheelers during 1989-90. Of the total population of t"'~ 

wheeler (approx. 13 million> in the country, 4-stroke engin~ 

powered motor cycles are estirr.ated to anount of about 0. s~, 

only. 

5.2 DIESEL SMOKE EMISSIONS 

Free acceleration smoke emissions measured from diesel 

vehicles during 1984 and 1991-9:? surveys are comp-2red ir. 

Fig.12. Practically all diesel vehicles in India are po"'e=e= 

by naturally aspirated diesel engines and hence !re: 

acceleration smoke test n1ay be considered adequate fo: 

inspection of emissions ~Je to ease of its imple~entation. A 

slight reduction in smoke emissions is observed during 1991-

92 compared to 19&J.. During 1991-92 about 47\ of diesel 

vehicles surveyed gave smoke below 65 HSU compared to onl:r 

38\ in 1984. 

84 

II 1111 I I 111111 I 11111 I 1111 11 1111111111111111 1111 1111 11 111 1111 I 111 



0 
c. ..... 
~ 

JI( 

0 
z 

FIG. 

300 

200 

100 

0 

LEGEND 

~ TRANSPORT 

INOU5TRIAL 

DOMESTIC 

• ·1 ........ , ........ , 
......... 4 

............ -i 
........... •.41 . · ......... . 

• • • • • • •• ti ............... , .................. · .... • ......... . . • ................ . • •• • • •• • • •• • • •1 
:-:-::·:-·:·:-·:·:~ .............................. J 

.................................. I 

• • • •• • • •• • • •• • • •• • • . : ............................................ :.::; . . . . . . .. . . . . . . ..................... ::::.·.:·::::.:::::.-·:· 
·:-·:·:-·:·:-·:·:-·:·:-·:·:··~ ·:-·:·:-·:·:-·:·:-·:·:-·:·:··:·: 

...................................... t ........................................... .. :.·:·:-·:·:··:·:··:·:··:·:··:·:··:· ..................................... , 
• • •••••••••••••••••••••••••••••••••••••• ............................................. 

e e e ...................... e .......................... I .. : : . : .... : . : .... : ....... : . : ....... : ......................................... , .. : : ::·::::::.-·:::.::.:::::::.-·::::::.-·:::.-::.-·:::.-::.::::::::·:::.-::.::::.-·:.::::.-·:.::] 

.·1 .... ·g} .. t·trt·):·1:;·:1·::··;}f f il.!W{ii,"$t1f t.Jl11;1f~!:Itlfil!:!:Jti&f~lil 
1970-1971 1980-1961 1990-1991 2000-2001 

YEARS 

1 NOx EMISSIONS IN DELHI 1971- 2001 

85 



-c 
Q. 
I-

~ 

0 
u 

1200 

II 00 

1000 

900 

800 

700 

600 

500 

1.00 

300 

200 

100 

0 

LEGEND 

~TRANSPORT 

• • • • • • ... • • • . . . . 
•••• • • • • • • . . . . . . 

[2J . . INDUSTRIAL 
. . . . . . . . . . . . . . . . . . . . . . . ...... . . . . . . . . . . 

f::J\f\:1 DOMESTIC 

.. ·.·.·.·.·.··:·:-:· ....... · ... .·.·.·.·.·.·.··:·.·.·.· ..... ·.·.· ..... , 
.·.·.•.·.·.·. ·.·.· ·.·.·.· .. ·.·.·.·.··:·:·:·.·.·~·.·.·. 

.·.·.·.·.·.·.··.·•·.·.·.·.·.•.·. ...... ·.· ...... ·.·.·. 
.·.··:·:·:·:·:·:·.·.·.··:·:·:·:·.·.· . . ·.·.· .... ·.·.·.·.·.· ... ·.·.·.· . . . . . . . . . · ........ · ... . 

.·.·.·.·.·.··:·:·:·.·.·.·.·.·.··:·:·.·.·.·.· ....... · ........ ·.· ..... . . . . ·••.•.·.· .... ·.·.•.·.· .... ·.·.·.· . ·.·.· ...... ·.·.· ...... ·.·.· ... . . . ·.·•.·.·.·.·.·.·.·.··.·.·.·.·.·.·.·.··.·.·.·.·.·. 
.·.:·:·:·.·.·.·.·.··:·:·:·.·.·.·.·.··:·:·:·.·.·.·.·.· . . . ·.·. ·.·.•••.·.·•·•·. ·.·.•.·.·.•.·.·. ·.·.•••.•.·.·.· . . ·.·.····:·.·.·.·.·.·.·.·.··.·.·.·.·.·.·.·.··.·.·.·.·.·.·.·. 

•.••••·•·•• ••• •.·.•.·.·.·•· •• ·•••·•·•·.·.· .. ·.·.·.·.·.··1 .. ·.· .. ·.·.·.·.·.•.· .. ·.·.·.·.·.·.· .. ·.•.••·.·.••· .. ·.·.·.· . . ·.·.•.·.·.· ... ·.·.·.·.·.· ... ·.·.·.·.·.· ... ·.·.•••.·.· ... . . . . . . . . . . . . . . ' . . . . . .... , .. ·.·.·.·.·.··:·:·.·.·.·.·.·.·.··:·.·.·.·.·.·.··:·:·.·.·.·.·.·.·.··:·.·.·.·.·.·. 

:::tt1tlltttt~tlt~~~ttttttt\\f 
.;!.~f·~---"-"~~ 

1970-1971 1980-1981 1990-1991 2000-2001 

YEARS---_...-

FIG. 2 co EMISSIONS IN DELHI 1971-2001 

. . 

·- . ~~ - - - ·-- ... - -



. .-

LEGEND 

9S"t. 

10.0 go•1. 

BO"!. 

9-0 

e.o 

1.0 

~ 6.0 a.. 
a.. 

t/l 
z 

5.0 Q 
I-
<{ 
a: 
I-z 
w 
u L..O z 
0 
u 

w 
0 
>< 3.0 0 z 
0 
~ 

z 
0 2.0 CD 
c:: 
<{ 
u 

1.0 

0.0-t---....,-----r-----~--------J 

0 1987 1988 1989 1990 

YEARS--,.JI!~~ 

Fl G. 3 TREND OF CARBON MONOXIDE CONCENTRATIONS AT INTEGRATED 
MONITORING STATION, BAHADUR SHAH ZAFAR MARG DELHI FROM 
JULY 1987 TO DECEMBER 1990 

,•' 87 



M 

E 
......... 
CTI 

~ 

VI 
z 
0 ,.... 
<l 
c: .... 
z 
w 
u 
z 
0 
I.) 

w 
0 
>< 
0 
0 

z 
w 
\,;) 

0 
er .... 
z 

FIG. t.. 

LEGEND 

90•• - .. 
250 90·1. 

225 

200 

175 

150 

125 

100 

75 

50 

25 

eo·1: 
AM 
so·:. 

20·1. 

o....-~~---~~~~~~~~~~~~--.~~---

o 1988 1989 

YEARS 

TREND OF NITROGEN DIOXIDE ( N02) CONCENTRATIONS AT INTEGRA
TED MONITORING STATION, BAHADUR SHAH ZAFAR MARG DELHI FROM 
SEPTEMBER 1988 TO DECEMBER 19 ~O 

88 



• 

10 

10 

0 

100 

80 

60 

40 

20 

-1884 .,981 

0-1 1-2 2-3 s-4 c-a a-e e-7 1-a e-o e-10 10-11 11-12 
CO EMISSION RANGE (,,) 

flG. 6 COMPARISON OF 1984 ANO 1991 CO 
EMISSION TRENDS FOR PASSENGER CARS 

- FREQUENCY DISTRIBUTION 

PERCENT CUMULATIVE VEHICLE POPULATION 

o~---.----~-T-~---~----~-----------..----..-----.-----t 

o 1 2 a 4 a e 1 a e 10 11 12 
CO EMISSION (-.) 

flG. I COMPARISON OF 1984 AND 1991 CO 
EMISSION TRENDS FOR PASSENGER CARS 
- CUMULATIVE FREQUENCY DISTRIBUTION 

89 
1111111 I II Ill 11111 1111111111 I Ill II 111/IJI I Ill I 11111 1111111111 111 1111 I 111 11111 11111111111 1111 II I Ill I 

11111 I 1111111111 1111111111 1111 11111111111/IJllllll 111 11 11 I 11111 Iii 1111111 11 Ill I I 



o---~---~~---.~~--'-~~~~~---~~~ 

0 2 4 e a 10 
CO EMISSION (%) 

- wae · -+- M1 

FIG. 7 COMPARISON OF CUMULATIVE FREQU~NCY 
DISTRIBUTION OF 1985 AND 1991 CO 

EMISSION TRENDS FOR TWO WHEELERS 

12 

PERCENT VEHICLE POPULATION 
100.-~~~~~~~~~---::::ois---.----1--~--, 

80 

eo 

40 

20 

o~~~--'-~~~.__-~--'-~~-..._~~--J 

0 2 4 e I 
CO EMISSION (%) 

-see ~1991 

FIG.8:COMPARISON OF CUMULATIVE FREQUENCY 
DISTRIBUTION OF 1985 AND 1991 CO · 

EMISSION TRENDS FOR THREE WHEELERS 

90 

10 



PERCENT CUMULATIVE VEHICLE POPULATION 

-1884 -A-1991 

100 

80 

eo 

40 

20 

o..-~~~~~~--~~~~~~--~~~~~~~ 

0 2 4 
HC EMISSION ('000 ppm)Hexane 

FIG. 9 COMPARISON OF 196.C ANO 1991 HC 
EMISSION TRENOS FOR PASSENGER CARS 
• CUMULATIVE FREQUENCY DISTRIBUTION 

91 



PERCENT CUM. VEHICLE POPULATION 

100 

80 

60 

40 

20 

o~;~--~~--~--~--~~~~~~~~~~~ 

2 4 a a 10 12 14 1e 
HC EMISSION ('000 ppm} 

FIG. 10 CUMULATIVE FREQUENCY DISTRIBUTION 
OF SCOOTERS AND MOTORCYCLES FOR 

DIFFERENT RANGES OF HC EMISSION LEVELS 

92 ' 

18 2C 



PERCENT CUM. VEHICLE POPULATION 

100 

0'--~~~--1-~~~---'-~~'--~...;._~_;._~~~---' 

2 4 6 8 10 12 14 16 
HC EMISSION ('000 ppm) 

FIG. 11 CUMULATIVE FREQUENCY DISTRIBUTION 
OF THREE WHEELERS FOR DIFFERENT 

RANGES OF HC EMISSION LEVELS 

93 

' 

18 20 

I 11 11 I I 11111111111111 11 111 I 111 111 11111 1111111 1111 111111 1111 11 1111 11111111 I I I 11 1111111 Ill I 11111 111 111111 1111 11 1111111111111 1111 1111111111 11 11111 111111 1111 11 11111111 11 11 11111 1111111 111111 I I I 1111 1111 1111111 I 111111 11111 11 



PERCENT OF VEHICLES 
100--~~~~~~~~~~~~~~~--=-

10 

eo 

40 

20 

oL-m=::::!~~~-L.-~-L-----'-~..1.-~L.-_J 
~ ~ ~ ~ ~ ~ ~ 20 

FREE ACCELERATION SMOKE, HSU 

-1992 -+-1984 

FIG. 12 : COMPARISON OF SMOKE EMISSION 
TRENDS OF DIESEL VEHICLES - 1991-92 

AND 1984 SURVEYS. 

·94 
I I I I • 

I Ill 11111111 111111 111111111 Ill Ill 111111111111111111111111 I I 1111111 1111 1111111111 1111111 111111 Ill II Ill I 11111111111111111111 I I I 1111111 II 11111111 11111111111 11111 11111111 II 11111111 I II I I II Ill II 



-

-

Ev -.iation and 

modification or 
exhaust 
emssion 
stanct.d I 

- I 

Mnstry ot Mus.-y 
Minbur1ze ~t 

'Yet.ide !'Nl'Llfacturwl 

~htU\ the mass ' emission standard 
ProlotJP• COP ) 

Modti:atlon ot I I enfjtlte c1Hi9'S I. 
CIP« ating condition 

Ministry of 
petroleum 

I Retnerles 

ffiontrolonTEl 
ON Hnmatic 

Low fuel 

Implementation Qf I 
I irwsewNd• stnd. 

I 

MEF 
CPCB 

y ARAI ,llP, BISI I 
YAOE, ~ IAM 

I Regional transport I 
authoflty 

I 

Mass ••t>neH .. 

I CR RI 

lransportatlon 
road ptamng 

I Traffic plan'*'g 

Inspection station 
at A 10 

1 1 Authorise petrolPl'lPl--IAuthorlH wcrll lhop 

INIEGRATED 
VEHICULAR 

APPROACH TO CONTROL 
POLLUTION IN DELlll 

ANNE XURE - II 

I I Munlclpal· 
ccr~OI' at ion of I IA &O Institution 
D•I I 

.. lree pllantatlon .Substitute for 
new road side TEL 

.Cheap 
catalytic 
converter 

I 1g 

I 10 _· ~ 



ANNIXUAI .I 

transport a.thorltr(DelM adlnilWstrat~R) Mff\lstrr •t Petroleu"' DetNf1 HIMllHloner('ft'aftlc police) 

~ . 

~~atian of 
whi:les 

PeclDdlc ctlecll 
of polutlan Ml 
and luue d 

tian und•r 
cont~tlat• 

w 1r 11 

~tlon tNm 

Randaft check 

~led 
~'t 

#lulhor lsed petrol 
~ ....... 
&prag .. to 
Cheek h pallJion 
lewf and Issue 
of 
cet11flcat• 

Momr drlvin9 
school 

Training of drlYinCJ 
Ythiclel 
Malnteunc• and 
,.,..., ot......_;,g 
Instruments 

P\Jllic aiwar.,,eH 

Hoardln9, 
1.'I. m•dla, 
Radios I. 
News papers 

SupJll't of cl4an 
fuel 

Petrol pumps 

Melling of Ncral IMllnwn..:e of 
In sunnce • traffic d•me 
,_.stratlon and 

ollutlon under 
cannl'cllrttfkate 

ORGANISATIONAL STRUCTURE FOR IMPLEMENTATION OF 
IN.USE 1YEHICLE EXHAUST EMISSION STANDARD IN DELHI 

~ 

i 



VEHICLE EMISSION STANDARD 
AND 

CONTROL STRATEGIES IN KOREA 

by 

Kil-Choo (K.C.) Moon 
Environment Research Center 

Korea Institute of Science and Technology (KIST) 

Presented 
at 

knex 7 

United Nations Industrial Development Organization (UNIDO) 
in cooperation with 

Korea Institute of Science and Technology (KIST) 
Seoul, Korea 

20 • 22 October 1992 

1111111 I 11 111111 111111 I 1111 I 11111111111 111 llNll 11111111 Ill II II llll I 

!!!::===~~~~--------------------------~-11111 II 1111 Ill Ill 1111 1111 11111111 1111111111111111 I 

Ill Ill Iii 1111111 Ill 1111 1111 I 111 111 JJllllllll 11 I 
97 

1111111111111111 111 11 11111 111 



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. In conjunction with rapid economic 
development, the population of large cities has increased with an 
enormous inflow from rural areas. leading to an acceleration of air, 
water and waste pollution problems in urban areas. For example, the 
number of automobile in Korea increased to over 5 million in year 1992 
from 0.5 million in 1980. The number of automobiles increase more 
than 2700 vehicles per day in 1992, most of them (about 80%) are 
passenger cars. Seoul itself has more than 1 .5 million automobile 
includin~ many diesel vehicles. The number vehicle ratio of different 
fuel using are 55% for gasoline. 44% for diesel and 5% for liquefied 
petroleum gas (LPG). 

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

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

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

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

For example, the Air Quality Control Law {AQCL) included continuous 
monitoring of air quality; authorization procedure for air pollutants 
emission facilities; establishment of emission standards; use of low 
sulfur fuel and prohibition of solid-fuel use; inspection and improvement 
orders tor 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) 

U.SA 
(ppm) 

---------------------------------------------------------------
Annual Avg. 
24-Hours , 

0.05 
0.15 

0.03 
0.14 

---------------------------------------------------------------
ro 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' 

---------------------------------------------------------------
Pb Quarter 1.5 µg/m' 1.5 µglm' 

--------------------------------------------------------·------



ii) Automobile Emission Standard for Gasoline and LPG Vehicles 

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

LI.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 emission standards for new gasoline and 
LPG Vehicles. Automobile manufacturers must meet the emission 

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

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

IOI 
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iii) Diesel Vehicle Emission Sta~dard and Distribution in Korea 

Diesel emission standard for new vehicle is different than gasoline car 
as other countries. The standard shows in Table 3 including test procedure. 
Especially the diesel standard is very important for air pollution 
prevention in Korea, because Korea has n:aore 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 o/o and So/o for gasoline, and 
liquefied petroleum gas (LPG). respectively. 

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

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

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

102" 

' 
11 II 111 1111rrr 1111111111111 1111111111 11111111rn/1 I 111111 111111 1111 1111 1111111111111 I 11111111111 Ill 

II I ill II 111111 Ill 111111111111111111 11111111 I 
11111 111111111111 1111111 1111 II 111111111111111111 II 11 I 11111 111111111 I 111111 Ill 

111111111 I 11111111111 llf I 



Tahle 2. Emission StinJards for New Gasoline and LPG Vehicle 

. 
Hodel Test BC 

Type of Vehicle co UOx 
Year Procedure Exhaust Evaporative 

Cg/test> 

Small Car I) 1987. 7. 1. CVS-75Cg/b1J 8.0 !.5 2.1 4.0 
2000. 1. 1. CVS-~5(g/klll 2.11 0.62 0.25 2.0 

Passenger Car 1980. 1. 1. 10-HodeCg/kaJ 26.0 3.0 3.8 -
1984. 7. 1. 10-HodeCgftaJ 18.0 2.5 2.8 -
1987. 7. 1. CVS-75(g/b1J 2.11 0.62 0.25 2.0 
2000. 1. 1. CVS-75Cg/b1J 2.11 0.25 0.16 2.0 

Light-Duty Truck 1987. 7. 1. CVS-75Cg/baJ 6.21 1.43 0.50 2.0 
2000. I. 1. CVS-75(g/bl) ZJ 2.11 0.62 0.25 2.0 

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

Heavy-Duty 1980. 1. 1. 6-Hode(ppm) l.6Z 2200 520 -
Vehicle 1387. 7. 1. lransient 15.5 10.7 1.3 4.0 

(g/b.hp-hrJ 
1991. 2. 1. G-13 node 33.5 11.4 1.3 -

(g/IMI) 

2000. 1. 1. G-13 Hade 33.5 5.5 1.3 -
Cg/KWJ 

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

1) Less than SOOcc of displacement 
Z> Loaded veight 1.5 ton or less of truck and passenger car capable of seating 15 

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

!03 
' 

Smoke 

CZ> 

-
-

-
-
-
-

-
-
-

-
. -

-

-

-
-
-
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Tabli: 3. Emission SranJards for Ni:w Diesel Vehicks 

Hodel lest 
Type of Vehicle co mx RC Particulate 

Year Procedure 

Passenger Car 1980. I. 1. Full Loaa - - - -
1984. 7. I. 6ltode(ppm) 980 1000/590 J) 670 -
1988. 1. 1. 6Hode(ppm) 980 850/450 J) 670 -
1993. I. I. CVS-75Cg/bll 2.11 1.25 0.25 0.25 . 
1996. I. 1. CVS-75Cg/laD) 2.11 0.62 0.25 0.12 
zooo. 1. 1. CVS-75(g/laDJ 2.11 C.52 0.25 0.05 

Light Duty 1980. I. 1. Full Load - - - -
I ruck 1984. 7. I. 6Hode(ppm) 980 1000/500 670 -

1988. 1. I. 6HodeCppm) 980 850/450 670 -
1993. 1. I. 6Hode(ppm) 980 750/350 670 -
1996. 1. 1. CVS-75Cg/lcm) 6.21 1.43 0.5 0.31 

2000. I. 1. CVS-75Cg/laa) u 2.11 0.62 0.25 0.05 
CVS-75Cg/lan) ,, 6.21 1.43 0.5 0.16 

Heavy Duty 1980. 1. 1. Full Load - - - -
Vehic:le 1984. 7. 1. 6Hode(ppm) 980 1000/590 670 -

1988. 1. I. 6Hode(ppm) 980 850/450 670 -
1993. 1. ). 6HodeCppm) 980 750/350 670 -
1996. 1. 1. D-1 :riode ( g/KVll J 4.9 11.0 l.Z 0.9 
2000. 1. 1. D-13Hode(g/KVHJ 4.9 6.0 1.2 0.25 4) 

C0.10) 

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

persons or less . 
3) Light duty truck except 2) 
41 ( ) City Bus 
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Smote 

CZJ 

50% 
50% 
50% 
-
-
-

507. 
507. 
507. 
407. 
-
-
-

507. 
507. 
SOX 
407. 
40:! 
25:! 

I 111!11 1111111 1111 I 111 I 



111111 1111 

iv) Fuel Quality Standard 

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

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

Table 4: Standard for Automobile Fuel Additives 

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

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

Aromatics Com- - Hax. 55 Hax. 55 
poundCVol. 7.J 

BenzeneCVol. 7.J - Max. 6 Hax. 5 

Gasoline Lead(g/liter) Hax. 0.013 Hax. 0.013 Max. 0.013 

Phosphorous Hax. 0.0013 Max. 0.0013 Max. 0.0013 
Cg/liter) 

Oxygen - Hin. 0.5 Hin. 0.5 
(Weight ZJ 

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

Diesel 
Sulphur Hax. 0.4 Hax. 0.2 Hax. 0.1 

(Weight %J 

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

Table 5. Emission Standards for In-use Cars 

Type of Vehicle 
Pollutani:s co IlC Smoke Remark 

Gasoline and 
. 

1979 - 1984. 6 4.57. - -LPG Car:: 
1984. 7 - 1987. 7 4.57. lZOOppm -

As of July 
1987. 

4. 5"/. 1200ppm - Old model car 
1.27. 220ppm - New model gasoline car 
1.27. 400ppm - New model LPG car 

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

* Iest Hethod : CU I HC : Idling CNDIRJ 
Smoke : Free Acceleration (opacity) 
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Table 6 shows interval of inspection. The interval of inspection for 
in-use vehicle depends a type of motor vehicle and used age. For 
example, private passenger cars are inspected every 2 years until 10 
year old, after that it should be inspected every year. 

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

Period of Validity 
Classification of Hotor Vehicle 

Inspection Certificate 

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

Cor.mercial P~ssenger Cars I year 

Light Duty Trucks Used vehicles less than i years 1 year 
Used vehicles not less than 2 years 6 months 

Other Motor Used vehicles less then 2 years I year 
Vehicles Used vehicles not less th~n 2 years 6 months 
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Also the in-use vehicle can be inspected randomly on roadside for 
exhaust emission and maintenance records by government inspection 
team. The inspection team belongs to an inspection and maintenance 
branch of the Ministry of Environment or special inspection team of 
city or/and local government, and prosecuting authorities. The roadside 
inspection penalty provision is shown in Table 7. 

Tabl~ 7. Penalty Provision of Roadside l~on Program 

lfodel Kind of ttodel Penalty Provision 
Pollut.ant Standards 

Hainte~ancel Suspensi~n Year Fuel Year Fine 
Order of Operation 

Smke 1\11 node! Diesel All 40Z 4IZ 60-70Z: iday 4!Z 
Fuel Vehicles 70-8DZ=2days 

Hin.807.:Sdays 

co 87 tfodel Gasoline All 
Year or and LPG Vehicles 4.~l 4.6Z S. lZ 
Old 

Excess 7. cf 
88 Hodel Gasoline Passenger I.2Z 1.3Z 4.57. 
Year or and LPG Cars standards 
Hev 

Others 4.SZ 4.67. - 400-SOOZ : 9.1! 
2days 

HC 87 Hodel Gasoline All 
Year or and LPG 
Old 

Vehicles 1200pplll 120lpplil - II.in. 50QZ: 
3days 

4.:,·.:,~ppm 

88 Hodel Gasoline Passenger 220ppm 22Ipp:n 88lppm 
Year or Cars 
Nev 

LPG Passenger 40Qppm 40lppm 160lpp111 
Cars 

Gasoline 
and LPG Others 1200ppAl 120lppm 480lppm 
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If roadside inspection shows exceed than the exhaust permissible 
standard. Then the vehicle is subject to maintenance order with or 
without accusation. The driver of the accused vehicle is fined to the 
maximum of 2,000,000 won (about U.S. $2500) for it. In case of a 
company owned vehicle, both the owner and the driver of the vehicle 
are fined to the maximum of 4,000,000 won (about U.S. $5000) in total. 

In addition to the roadside inspection, the emission effects on air 
pollution and health risk were educated to the drivers and mechanics in 
regular base . Also government gives many public seminar and education 
in order to reduce the smoke emission. However the government uses 
diesel vehicles as a basic public transportation system and not en"ugh 
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 I : P.oodsi (f 

rl ~x l~IRepl~fix I~~ -i Rep>rt to &>v' t .... 

~1 lnEr again 1-~ Rep>rt to &>v't .,,_ F.xcero the • - 9 

Stamanl Reix>rt the 
lrmpletioo 

~ Accusatioo 
I 

1 Repirt oot (El'foml them 1 

l 
1 &:cusatim cn1 Penalty 

~ lh oot Perfol'Ei the Order 

lllrM oot to useH PerfOfl them I~ i 11 to use 

Figure 2: Video I~tioo 

.._ 

fmel the ~ Repirt to the local ~1Seardi the 1~1 Order to]-&.? as 
Stardard goverrElt onrship fix alx>ve 
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FUTURE AUTOMOBILE EMISSION AND CONCLUSION 

As already 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 
metropolitan area of Seoul due to the diesel particulates. 

As shown already in above, K~rea has well develo~ed 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~d. 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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COUNTRY REPORT FOP.. EXPERT GROUP 

:MEETING ON IN-USE 

MOTOR VEIDCLES INSPECTION 

FOR EMISSION CONTROL 

IN THE ASIA-PACIFIC REGION 

20 OCTOBER.1992 TO 22 OCTOBER 1992 
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I IN1RQDUCTIQN 

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 Jell in length and 23 Jell in breadth. 

1.2 Due to its size,~iand is a very scarce resource in 

Singapore. Land-use is ::herefore 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 qrowing at an 

annual rate of about 2.1 percent. Population density is about 

4323 persons to a square kilometre. 

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

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

1.5 The development of transport infrastructure played 

an important role in the overall economic development of 

Singapore. 

• 
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Il TRANSPORTATION IN SINGAPORE 

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

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

of transport within Singapore. The Registry of Vehicles 

(ROV), a department under the Ministry of Communications, is 

the authority in charge of registration and licensing of all 

vehicles in Singapore. 

2.2 Motor Vehicle Population 

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

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

cars and stationwagons, 121,200 are motorcycles and scooters, 

120, 800 are goods vehicles and 22, ooo are public service 

vehicles (please see Annex 1 for details). Annex 2 shows the 

motor vehicles by type of fuel used. 

m MOTOR VEIHCLES EXHAUSI EMISSION CON'fROL 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 includinq the exhaust emission standard 

set by the ENV. Compliance of these requirements is ensured 

throuqh:-

a) Type Approval Inspection 

b) Periodic Inspection 

c) Enforcement Inspection 

3.3 Type Approval Inspection 

3.3.l All new models of vehicles imported into Sinqapore 

must pass a type approval inspection at ROV before they can 

be reqistered for. use on our roads. The type approval 

inspection ensures that these vehicles meet constructional and 

safety standards includinq exhaust emission standard set by 

the ENV. ·· 

3. 3. 2 The current exhaust emission standards and the 

requirement o~ fuel used tor all vehicles are as follows:-

Page3 
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3.3.2.1 

3.3.2.2 

Petrol-driven vehicles except aotorcycles and 
scooters 

i) With effect from 1st Jul 91, all petrol-driven 

vehicles are required to be able to use 

unleaded petrol before they can be registered 

for use in Sinqapore. 

ii) With effect frolli 1st Jul 1992, all petrol-

driven vehicles must comply with the ECE 83 or 

the Japanese Safety Requlations for Road 

Vehicles (Article 31) emission standards 

before they can be registered for use in 

Singapore. A more stringent revised version 

of the ECE 83 standard known as the 

consolidated ECE 83 standard (Directive 

91/441/EEC) is currently being considered by 

the ENV to replace the ECE 83 emission 

standard. 

Diesel-driven vehicles 

i) With effect from 1st Jan 1991, all diesel

driven vehicles must comply with the UN/ECE 

Requlation 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 

UN/ECE Requlation 24. 03 before they can be 

registered for use in Singapore. 

Motorcycles and scooters 

i) With effect from 1st Jul 1991, all motorcycles 

and scooters must be able to use unleaded 

petrol before they can be registered for use 

in Singapore. 

ii) With effect from 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 ani that they do not pollute the 

environment. The stationary exhaust emissions are checked 

durinq these inspections. The schedule ot inspec:tion is given 

in Annex 3. 

Pages 
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3.5 Enforcement Inspection 

3.5.l Enforcll!Dlent inspection is conducted daily by spot 

checkinq on vehicles runninq on ~e road. This will ensure 

that the vehicles are beinq maintained regularly and not only 

durinq the periodic inspection. 

3.5.2 The enforcement standard and penalties imposed on 

smoky diesel vehicles are as follows:-

Smoke Level 

a) 51 - 70 HSU 

b) 71 - 85 HSU 

c) 86 HSU and above 

Penalty 

Fines (owner $100; Driver $100) 

Fines (Owner $100; Driver $100) 

Vehicle prohibited from the 

road until faults are 

rectified. 

OWner and driver will be 

charge in court. Vehicle 

prohibited from the road until 

faults are rectified. 

Page6 
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IV Conclusion 

4 .1 Vehicular exhaust emission have a significant impact 

on the ambient air quality of Singapore. To improve our 

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

developments in automotive technology and vehicular exhaust 

emission controls and to implement suitable control measures. 

4.2 Besides imposing legislative measures such as 

setting of emission standards and carrying out enforcement 

action, educating the owners on the prop?r usage and 

maintenance of their vehicles is also important. It is hoped 

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

maintain their vehicles regularly so that eventually the air 

quality is enhanced through less emissions from vehicles 

dsk_lp0992/korea 
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Annutll Report 1991 

TABLE 1 MOTOR VEHICLE POPULATION 1982 - 1991 

ITEM 1982 1983 1984 Hl85 1086 1987 ' 1988 • 1989 1990 1991 

1 CARS 

' Pwtwte can & atatlon wagont 160,757 182.120 195,873 200,032 
Ii) Company can & •talion wagont 18,044 16,992 18.248 18,105 
tit Tuhlon cen a; atallon wagoM 920 1,090 1,085 1,104 

Prfftl• N!e c.,. & •talon wagoM 4,515 4,168 4,159 4,030 
182 238 204 370 219 365 223 271 

2 UOTOAC'WCLES 

M.firj '••and acodara 135,359 140287 133492 128337 
. 135 359 140 267 133.492 120 337 

3 BUSES 

200,183 201,651 215,92 .. 
17,558 17,868 11,9!50 

910 858 957 
3,314 3,081 3,140 

221 945 223 456 238 98 

119241 115 478 '18.C78 
119 241 115 478 116 476 

234,438 
20,010 

954 
3,135 

111897 
119 

247,11011 
20,38t 

963 
3,343 

121.338 

281,050 
19,879 

904 
3,665 

·•: 

t2U84 
i'TI 

• Omnlbua•• 3,219 3,287 3,354 3,597 3,530 3,482 3,410 3,304 3,220 3,145 
II) SchoolbuHe 2,738 2,733 2,845 2,573 2,427 2,345 2,207 2,047 2,011 1,959 
It P!MtebUHI 848 86tl 1,062 1,232 1,27f 1,354 1,475 1,815 1,7M 1,1118 
ht ~ N,. bwea 507 818 687 779 862 944 1,039 1,174 1,2011 1,234 
1an Excunlon bulea 327 338 358 358 383 <458 857 855 1 083 · 1,088 

- §Ni 7.437 7.840 8. 104 B 537 B 473 8 583 e 788 B 995 ei 298 9 342 

4 TAXIS 
I) Publotn• 
II)_ Sc:hool tu.§1 

10,271 
5 

10,888 
5 

11,058 
4 

10,938 
3 

10,877 
0 

10,552 
0 

10,47.f 
0 

10,852 
0 

12,2311 
0 

12,705 
0 

- ~· I 10.283 1 .673 11 ,06 10. 41 10. 7 1 .5 ,4 3 10.652 12.239 12.705 

5 GOODS~ .. 'D OnlER VEHICLES 
Q Oooda-oum-paeHngervehlcles 555 e,757 8,959 8,781 8,834 8,562 8,525 8,<488 8,344 8,202 
IQ Ught Ooocb VeNclea 63,531 59,208 59,940 57,915 55,4.C2 54,211 53,933 • 53,125 53,065 52,272 
It .._....,, o~ Y•hlcll• 29,173 33,198 38,438 39.299 38,2<4t 311,758 43,'83 48,4111 52,1141 158,573 
M Othere 3,744 4,081 • 4,042 3.71t 3,445 3,519 2,140 2,989 3,294 3,7155 
Sub-To1.:11 97.003 10 224 1 1,3 1 9. 10 . 6 0 48 1 1 113. 73 11 .644 12 .802 

8 EXEMPTED VEHICLES 

I) 'Cari end atallon wagons 1,914. 1,190 1,913 2,038 1,935 2,t12 1,957 1,1189 .'.2,042 ?., 113 
I) Motorcycl•• Md acoocera 1,540 1,302 1,201 1,227 1,148 1,061 1,094 1,099 '1,187 1,248 
It Buaer 184 164 179 180 165 150 138 131 150 138 
M Oooda Vehicle• 1,373 1,370 1,298 1,152 1,112 1,114 1,202 1,1118 1,188 1,183 

othera 2,967 3.188 3.333 3,372 3.203 3,565 4,117 4,328 <4.7113 15,3315 

All MOTOR VEHICLES (TOTA\.) · 440,276 476,288 491,322 486,760 · 473,659 471,1 491,808 520,537 542,352 559,304 

TCT/AR91/AR!U01L.01 - 18-Mar-92 . . 
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TABLE 2 MOTOR VEHICLE ANNUAL GROWTH RATE 1982 - 1991 

TYPE OF VEHICLES Hl82 1983 1984 1985 1988 1087 1988 1989 1090 1991 

CARS 11.6% 12.1" 7.3" u" -0.6" 0,7"' 8.9% 8.2" 8.4" 4.7" 

MOTOfQ'Cl.ES. 7.1" 3.6" -4.8" -5.4" -5.W -3.2" 0.9% 2.9% u" -0.1" 

BUSES 1.3" 5.4% :u" 5.3" -0.7" 1.3" 2.4% 2.4" 3.4" 0.5" 

TAX1S 42" 3.8" 3.8" -1.1" -2.4" -1.2" -0.7" t.7% 14.K 3.8" 

GOODS ~D OlHERV&ilClES • 10.4" 8.s" 5.8" -u" -3.8" -0.7" 3.4" 4.8" 3.4" 2.7" 

EXF.MP1lD veHIClES 5.2" -0.6" 0.1" 0.6" -11.1% 5.K 8.2" 2.1" 7.8" 8.8" 

AU MOTOR VEHl.CLES (TOTAL) 9.6% 8.2% 3.2% -0.9% -2.7% -0.6% 4.4% 6.8% 4.2% 3.1% 
N 

TABLE 3 MOTOR YEHfCLES BY lYPE OF FUEL USED 1812 - 1991 

CARS DU SES GOODS & OTHER VEHICLES 
YEAR Petrol Diesel Petrol Dies cl Pc ho I Dier.al 

1982 182,230 8 492 8,94!5 13,080 33,143 

1983 204,365 5 111 7, 189 
. 

17,290 37,184 -1984 219,3e2 3 819 7,285 70,1t7 41,290 

1985 223,269 2 94& 7,589 81,5112 41,1113 

1~ . 221,943 2 998 7,4n ee,222 38,540 

1987 223,454 2 1,060 7,523 811,447 39,801 

1988 - 238,980 .. 1,159 7,829 81,341 42,235 

1989 258,535 2 1,252 7,743 17,541 48,224 

1990 272,474 1 1,350 7,948 87,172 41,772 

1991 285,294 4 1,398 7,944 87,152 52,ISO 
~ 
§ 

Nol• : EAclude lftOton:ydH, lalli• •nd •xemplod vohlcle•. ~ 
f'.l 

TCT/AR911ARIHOta..02D3- 11-Mar-92 



AnneX 3 

SCHEDULE OF COFULSORY t«>TOR VEHICLE INSPECTION 

Type of Vehjcle Frequency 

Below 3 3 to 10 10 yrs & 
years years above 

All motorcycles 
and scooters Nil Annually Annuall>· 

All cars and 
station-wagons Nfl Biennially Annually 

All tuition cars Annually Annually Annually 

All private hire cars Annually Annually NA 

All public service 
vehicles 

Taxis 6-monthly 6-monthly NA 
SBS buses 6-lllonthly 6-.onthly 6-.onthly 
TIB buses 6-monthly 6-tn0nthly &1onthly 
CSS buses 6-monthly 6-llOnthly 610nthly 
Other buses Annu&lly Annually 6-9:1nthly 

All light goods 
vehicles (MLW 3000 kg 
and below) Annually Annually 6-monthly 

All heavy goods 
vehicles (MLW 3001 kg 
& abovef • Annually Annually 6-mnthly 

A 11 other heavy 
vehicles Annually Annually 6-llOnthly 

dsk17/inspctrs 
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PROCEDURE FOR DIESEL VEHICLE EXHAUST SMOKE TEST 

(A) BEFORE COMMENCEMENT 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 ti•s to clear 
the exhaust system. 

(3) The unmeter must be zero-checked before switching 
on. 

(8) 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 accelerator to full extent, and open gate 
valve until the mananeter pressure is 50 nm. 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 unti 1 the engine attains its ful 1 governed 
speed and release accelerator, Read off the highest 
SD reading on the micro811111eter. 

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

(C) AFTER TESTING -
Check that the meter still reads zero at the end of the 

test. 

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

disk 24/smkprdce 
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fETROl VBfIClE EMISSION TEST PROCEQtJRE CCrvpton Model 270) 

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

1 0 

2 Operate the black rocker svitch·to start the gas pmp. The pmp 
may be switched on at other times if required but the switch 
should nonially be left 1n the OFF position when not required to 
aaaxi•ise the life of the puap assembly. 

3 Check tt·.e condition of the gas flow indicators. If the red 
lups are ON, filter need servicing. The green laps indicate 
that the systa is clear foC' test. 

4 Wann up the engine to nonaal operating temperature and ensure 
that all cmponents 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 exnaust 
tailpipe. 

6 Start the engine and check that the eng1ne is at the correct 
idl;ng speed. 

7 Check the readings. 

dskZ"/petrolern 
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Annex 9 

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

20 - 210ctober 1992 

Presentation by 
D.DJ. \Vijesundara 

Commissiod!J>r ~Iotor Traffic 
Sri Lanka. 
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(1) 

2'he Government ol Sri Laalca has embarked on a progr..- · 

of industrialiution. lllhich would result 1n urbilnisation. Due 

to this change there has been • r•pid growch of allk>st • four-fold 

increase in Che vehicle population during Che last 12 years. 

The present vehicle population is over 950.000. 2'he lfotor 

frat~ic Act is the guiding legislation tor Che registration. 

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

traaing of regulations with.regard to vehicle efllisslon control. 

'l'be imp1e9enting authority is the Dl!parc-ent of llotor ~raftic 

tihich comes under t!M! lfinistry of Transport and Highways. The 

vehicles in use in Sri Lanka •re gassoline and diesel operated 

vehicles. 

The Hinistry of ~ransporc ~ Hightlflys and the Departaient 

of Hotor Traffic in conju.~ccion wieh the Ministry of Policy Planning 

and Implementation have launched on a Metropolitan Enviro~n:al 

I•provement PrClfJral9/le. A country worlcshop on Air Ouality Management 

...as conducted for one day in August 1991 in association wich the 

Central Env!ron111ental Authority. The worlcshop covered areas of : 

vehicular •ission, pollution control. testing. monitoring. and 

· entorce11Jent measures. Prior to :he above progra11111te. the technical, 

legal. policy and institutional aspects of Air Qualit!:I Management 

..ere discussed. A short course on Air Oualit!:I Nanagernent was 

conducted by the Metropolitan Environment Improvement Progrillllllle 

(HEIPJ which was implemented by the Ministry of Environment and 

ParliaJDentary Affairs and approved by th~ llorld Bank, United Nations 

Development PrograJllllle. United ..tutes Agency for International 

Development (NAREPP - IRGJ the Japanese Internacional Cooporation 

Agency coordinated by the staff of the Ministry of Policy Planning 

~ Implementation from 6th to 10th July 1992. 

The llfetropolitan Environment Improvement Progralllllle, UNDP 

and World &Ink funded initiative is being ex"'?uted in five A•ian 

ltetropolitan cities : Beijin9,~ba!1.Col011bo,3alcarta, and Han1la., 

Sri Lanka did not have regulation• to control vehicle emi••i~: 

But a recant Caz.ttte Not1t1cation has given new regulations with 
~ ..... ..,.. 

regard to the change ot petrol engl.n!ltia enginel(Annexure IJ. 

The Government has enforced a •peel.al registration tee ot Rs.JS,000/

(approx.US $ SBOJ tnr motor cars and dual purpose vehicles converted 

Contd., •• 02. 
126 

II[ I 1111 11111111 Ill 1111 11111111 II Ill 111111 I 
II 1111111 111 111111 I 

I 1111111 II 11111111 111111111111 1111111111 1111111 II 
Ill 1111111 11111 II I I Ill 11 I 111 11111111 



I 111111111111111111 I 1111 Ill II II 11111 I II 11111111 

(21 

fr~ petrol to diesel. 'l'his is to discour•ga people froa conv.!rtin9 

petrol cars to diesel. •s .,st .of the engines are discarded and over 

l 1Jears old. 

-n. llbaistry of !'r.nsport 5 Bigbweys spearheaded • c .. paign 

co eliainace excessive vehicle eaission and r.-:>ve pollution caused 

bf} detece1ve veh..fcles on ra.ds dur!J>g the tirsr. fortnight of June 

1992. 1"his vehicle ellission control campaign (VECCJ was carried 

ou: b9 Che ~inistry of Environment and Parliamentary Affairs with 

the assistance of State sponsored organisations such as the .Department 

of Police. It was intended to educate-110to:ists .as wll as the 1 

general public through the media and other agencies. 

Environmental dangers cau.ed by motor vehicle emission have 

adverse efreccs on public health. carbon manoJtide. lead. ,!>articulate 

nitrogen oJtide. toJtic hydro car'bon are s~ of the e.Hlments llhich 

cause a varietg ot adverse affects. rhe .Depa~nt of llOtor Traffic 

ancJ the Central Envir~ntal Authorit9 took up the initiative to 

obtain unleaded petrol through the Ceylon Petroleum Corporation. 

C.t•l!ltic converters are ava1lable in most of the nev used.gassolinc. 

operated cars illported !rota .Tl!plUJ , but this is of no use as the 

petrol available in Sri Lanka ts leaded. Uncontrolled di~sel 

engines e1ait D')re particulate than gasoline engines. Diesel exhaust 

accounts tor a ,..jor portion of the pollution of an:bient air. Hore 

·than 90 per cent of carbon 100no1tide emitted CClfle trora llotor Vehicles. 

rbe organisational structure of the llOtor vehicle emission 

control in Sr! .tanka is "comprised of the fo11ov1ng institutions:-

1. lli.nistry of rransport ~ Bighva!I• 

2. Hi.~.1.stry ot Environment ~ Par11.-entary Affairs 

J. Department of Notor Traftic 

4. Department of "Police 

rhe Depart111ent of Hotor_rraLt1c is empowered under tho Hotor 

:r•lf1c Act to prohibit unroad11110CChg aocor vehicles. 

A Cab.tnet render ·so.rd !Waded by Che Seccecary, 11tn.i•U1J ot 

Env1rCJlll8flnt •nd P•rlt ... nt•rv AIL•tra lw• btlen •ppo1nted to con•tdl· 

the purchase ot 65 ..,,,kll •t•r• Lor:the purpoH oL .tnspecdng d.t.-1 

veh.l.cl•• rflt}•r41n9 .319ts•ion. rho other .... ber• ot the render 

Board •re repre•ent•clv•• ot th• Htntscrv oL Policy Planning ' 

lmpl.,..nt•tion •nd the Dep•rCllCnt oL llOtor 1r•Lt.tc. 
Contd ••••••••• OJ 
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f'he measuring standard proposed is the I.S.O.standard. The 

~partment ot Hotor Traffic conducts r~d chec~.s with the assis~ance 

of the Police regarding road M>tthiness of vehicles. f'he Government 

would take strict measures to curb Che use of unroadM:>rthy belching 

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

present number over the next 10 to 15 years. 2'he standard of Jll()tor 

cycles will have to be improved to eliminate pollution. For Chis 

purpose Che tlllO stzioke motor cycles will have to be elildnated and 

the tour stroke motor cycles encouraged as pollution is much less 

in the latter category. Necessary steps 111.ll be eaten co control 

pollution !rota motor vehicles! as given below: -

l. Various steps could be taken to reduce vehicle 

em.ission in Sri Lanka by way of prohibition, 

cancellation of registration of high: polluting 

vehicles. 2'his"coiild be easilg done at the time 

vehicles ~re ~arcen tor mandatory inspection tor 

issue of fitness cercificates. which are issued 

by appruved garages. 

2. An awareness prog:.-.e_or vehicle emission control 

will be launched in cooperation with the Hi~istrg 

of Enviro1JJJ1ent and ParliaJDentary Affairs to educat8 

vehicle owners, road users and school children. 

J. The Constitution of Che Socialist Democratic Republic 

ot Sri Lanka, Arcicle 28, states that it is tht1 

duty of every citizen ot Sri Lanka to protect nature 

and conserve her riches. Por the .implementation 

ot this task Sri Lanka has Statutes directly or 

indirectly imporcant ~or Natural Resources 

Ha~gement and Envirunlflent Protection. 

4. The fuel used .1n Sri Lanka i• a contributory !actor 

tor dr pollution. 2'he Ce!llon Petrole11111 Corporation •• 

Which bllports crude oil purifies it in its retJ.ner!es 

r..nka Petrol .ta classified into J categories as 1 

2 star ~ J •t•r, I.lib ;Auto D1esel and ~nu Super 

Diesel. Approrimatelv 150,000 .. tr1c tons of 

2-Star Petrol, 2,000 metric tons or J-Star Petrol, 

5SO ,000 metric tons ot Lank• Super DJ.esel are 

Concd ••••• 04. 
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'"' produced btJ the Ce!llon Petrole~ Corpor•tion. which · · 

•re of good standard. 

(Annexure J 

s.sri l.anh MS no law to •U•blish emission standards. 

It is necesory to aa.te decisions about phasing ot 

the various strategies. 2'he early st•ges or the 

prograJll:lle should be devoted tor lar;ing down firm 

foundations regarding pertonaances. The preliminary 

steps IWOUld_ be tbe Mloption of necessary and feasible 

standards. nte .Depart11ent of llotor Traffic has 

recollftended tbe z.s.o. Standards to be adopted for 

·vehicle emission. Imports of vehicles should also 

be limited. 2'he present regulation that lllOtor cars 

over 3 !#ears old should not be imported is necessary 
re-

c o be/considered. 2'he Government is goi!Jg •head ..,ith 

the decision to stop import or second-hand diesel 

engins llhich are over 3 !le•rs old. Sri I.anlca could 

profit bg the adoption ot current and appropriate 

policies and technologies lilhich concinu~ co develop 

in other countries. The experience of other countries 

could be usefully adopted in Sri Lanka. Many countries 

have shown that by reducing Lhe lead content in gasoli11f" 

and sulphur in diesel~ the noxious emission in vehicles 

could be lowered considera~lr;. 'the same problems 

which led to the adoption of tight standards in the 

highlr; industrialised countries have to be taken into 

considera·cion bg developing countries like Sri Lana. 

6. #ost countries are moving towards clearer options, 

suc/r ••, lead-free gasoline and lo-sulphur diesel 

in most of cne industrialised world. Vnleadad gasoline 

has bdf!n the nor.If in these countries for more than 

• decade. rhe sub•titute cleareer burning alternati"9 

fuel as liquif1~ petroleum ga• ·could reduce belching. 

Howver, Sri Lanka i• not producing chi• •lternat1"9 

fuel. 

Coned ••••• • as. 
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7.· Root causes for vehicle e19ission have to -be 

understood and addressed as a part of a long 

t:e.m st:rate9!1. PelYlt:ies have to be iaposed for 

the control of high pollution. 0'1erloading 

of vehicles. which causes pollution of air. has 

to be ~opped. Suitable action has also to be 

taken against violators of the Emission Control 

C'all~ign. 

1.30 



L.A?IKA-

. Appearaao• 

s.G. _60/60'? 
- . 

!ot~ Sulph~, ~·wt. 

_· DisUllatio~: 

.IBP.- C 

. 10 J, Oc 
. 0 
.50. -"· c 
9o '· ·oc 
Pl5P-., OC 

Res .. ' V 

·R.V.P-. 0 1000, L~s_. 
Octaae flWlb•r '7-.1 
Exi•tept gum mg/100 ml. 

T~L, ml/IG. 
-Cu-strip 

Dr •. 'rest 

PE·TROL 

c~-~-
SPECIFIC.AfiO:t 

Clear aad·free·troa· 
water a:1d •.t.lo . 
1apur1 t:1el!-

To- be r~Rorted 

Uax •. 0~10 

,_ 

To.be rep~rted 

45· - -7~ 

eo - 125-

11ax •. 180 

llax. 205 

l&ax. 2_ 

llax. 9 

111."a. 90 -~2 

Uax.2 
Uax ).0. 

bx. IB 

Neg. or l••• t ;;aa 
15 ppm. RSH 

<rode : -011, C:?1 

!~HOD 

IP .160 

IP.24) 

• ASruD 86/IP 12) 

IP 69 

ASTUD.- 908 

ASTMD )81/IP 131 

IP 96 

ASTMD 1)0/IP 154 

IP )0 

Iod. pe:iod O 2120P Uip. 500 llliaute• . ASTJ.m 525/IP 40 

I! a mo gas blending component. j.s traosf or;.·ed ·to 
Koloaaawa it should meet all sp1c~ticatioas besides 
octane awnber. 

· lla.rke_tiag Colou.r - 'i '• • 
·~ ·a.,18ea' : ·19/oe/19e2 

. . . . ., . . . . . . 
. ~ . . . . 

~--~./-i /c~·· -:· ... ,, 

UJ 

' 
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~HK.~ AU'l'O·DIESEL OIL 

Code 01i 

S_pec1:t1c3 t.1.orr · !ilethoc! 

-Colour 

S. G. 60/60°'1 

' Pb.sh. Po1!1:C ?~~ cc,°!' 

Aic. Viscos1t1 ca -at 100°1' 

Clolld Potat, °r 
Carbon rc:sidue, conrad~o~ 
cal'boa oa_ 1~ bot~oms 

Cle~r and tree fl'om 
water and •1a1ble 
1mpur1ti•••. 

aax. J.5 

:'.ax. o.~o 
' . 

111.n. 140 

·1.6 - 6.9 
»ax. 55 

S wt. :..ix. 0.2 

.Ash, ~ wt 

. _ S&.1lph1.1r , ~ wt , 

. Distilla tio.a : 
DlP, . oc: 

. 1<* •. 0 c 

,~ .. 00 

.-90S, 0 c 
PBP; _0 c 

.Rec. at 315°c ;; V. 

Hee. at 350°c iv. 

I.ia;c. 0.02 

Uax. , • 1 

To be.reported . 
To be r~po.rte_d · 

To :be l'eparted 

To be l'eported 

;.taX. 400 

W.a. 50 

!l1a. eo 
DiH.el Index · Mia. 45 

Ca - Strip Yax. ll. 

total Acid Bo.?,OB ti(&/& Uax. 0.2 ) 

~tl'Ollg Acid ·ilo. XOH -.AG/g ?111 . ) 

Calon:t.ic V&l1.1e :Un. 10,556 
G1:0.H 1 Kcal/kg. 
larketiaa Colour: 

·. bvised: .. 19/08/1982 
, 

fl ••• . . ... 

'ff.lfb:1•./on. 

.tmber 

132 

AST?! D 1500/IP 196 

IP .160 

ASTilD 93/IP 34 

~STUD 445/IP 71. 

.AS'?m> 2500/IP 219 

ASTUD 189/IP 1) 

IP/4 

JS'??lD 129/IP 61 

!STHI> 86/!P 12) 

IP. 21 

·· A6~ 130/IP 154 

IP 1 
IP 12 
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., • "!'-:! ., • 
.,,,, . l. ·' 

Appear11ace 

colour 

s.&. ·6o/6o°F 

Plash Point PY cc°F 

Viscoait~ Redwood - 1 
O. 100"'1, Sec:. · . 

. ClC?Ud Point•. °r 
Carboa.·residue, Con.radaon 
Carbon.on .1~ botto=,• wt. 

Sulph\U , J wt. 

Diesel Index 

Cu - 3tr1p 

Calpr1!1c Value Groas,Koal/kg. 

DISTI-LLA TIO?J: 

IDP, 0 c 
1~, ~c 

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

. l'BP, ~o 

·Rec O 315° CIV , 

Rec O 350° C'IN 

Aah, •wt.· 

Acid Bo. Total KOH 'llC/g. 
. . 

S~l'ODK icid Bo. KOH ~,. 

llazketiag Colaw-. 

' 
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DIESEL 0 IL 

Code : 016 

SPECilICATIO!f 

Clear aad·tr•• from 
wat~r &ad vls1ble 
1mpuri t1es . 

llax •. ).5 . 

Jlar. o.87o 

1110. 140 

)0 - 43 
' 

Jiu. 55 

Max. 0.2· 

Jlax. o.5 

Ilia.. 45 

Max. IB 

Ilia. 10,~~6 

To be repol'.ted 

To. be reported 

To be reported 

To be reported. 

llax. 400. ,. 

11111• 50 

Ilia. • .80 

u.x. ·0~02. .. 
llax. 0.2. 

)fil 
.. 
A.mbei• •. 
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HETH(!) 

AS'rYD 1500 

IP 160 

AS'rKD 93/IP )4 

AS1'11D 445/IP 71 

.lStnlD 2500/IP 219 

:ASTJ.m 189/IP 1) 

ASTLm 129/IP 61 

IP- 21 

ASTMD 1)0/IP 

IP 12 

IP 4 

IP 1. 

154 
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REGISTRATIONS OF NE~ MOTOR VEHICLES 

1977 - 1992 , JANUARY , JUNE 

PET mL 

YEAR --------- ~--------- DIESEL NON-FUEL KEROSENE 
MORTOR OTHER 
CYCLES VEHICLES 

. 
1977 1106 3280 3677 69696 67 

1978 5257 7941 9669 1306 41 

1979 15459 11917 12374 2463 181 

1980 34725 7374 17726 3851 100 
. --

1981 17160 7024 12036 1135 36 . 

1982 .L084 7 - 8554 9453 606- : 21 
. - . 

1983 14431 9246 12.7 22 769 

1984 16873
1 

6437 14691 846 

. 1985 
; 

i2782 7287 15184 647 

1986 2-6593 7533 12169 678 

1987 29041 7102 10065 646 

1988 2i637 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 

1 58.8 14. 0 24.5 l. 9 

TOTAL VEHICLE POPULATION END OF 1976 

TOTAL VCHICLE POPULATION END OF JUNE 1992 -

TOTAL NO. OF VEHICLES CANCELLED IN THIS PERIOD 

134 

8 

16 

l 

' -
-
-
-
-
-
-

474 

-

199660 

954330 

37139 

. 

,, 

TOTAL 

8826 , 
24214 

0

42394 

63776 

37391 

29481 

----
37176 

. 
38863 

-
4590~ 

46974 

46884 

44825 

8~445 

106224 

84446 

49952 

i91774 

100.0 
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\A 

flmslistration af l'4W watar vehlcl-. 1977 'to lfti! Cl'en-Junw> 
(It)- fulll t..-> 

------~-------~-----:----------------------------------------------------------------------------------------------~-------------
!V..r! Carw • 

! Gl'Tota~ l !t1/C)'c! Bu- !D/Pur-.! Lorri- !LFrrac!L'l'rail !~rs!L.V/Trac!L.VrTratl ! 
Total 

!----!----!----!---!-----!----!----!----!----!----!----!------!-------!----!----!----!---!---------!-----!-----!----!---!---------! ! ! 

! !P9tr!Ot .. !Ker!Petr !Pwtr!Dies!Ptttr!Di .. !Pwtr!Di .. ! 01 .. ! Nan !Ptttr!Di-!Di .. !K•r! 
! ! 
!----!----!-~--!---!-----!----!----!----!----!----!----!------!-------!----!----!----!---!---------!-----!-----!----!---!---------! 

Nan !Petr !Di .. !Nan !Ker!All r,,,.._! 

1977!i!S9S! 37'9! -! 1106! 44! 9'95! 

1978!59i!S! "58! -! SC!S7! 184! 689! 

19'79!9059!1711! Bi!!IS4S9!1005!131B! 

!1980!48al!18$11! 48!347i!S! 495!<?951 ! • 
;1981!437'7!.1383! -!17160! i!Si!!i!10i!! 
' 
~1~!4907! 760~ ·-!10M7! 112!1!976! 

-! 

-! 

-! 

-! 

-! 

-! 

-! 231! 824! 

-!1689!3237! 

-!1836!4628! 

-!i!033!7378! 

-!i!359!5482! 

- ! 3508 ! 284.!. ! 

!1983!4789! 681! -!144]1! 572!3697!. -!' -!3BS8!4i!71! 
! 
~· "M!412"! 991! 

; 1'9115 ! 5723 ! ti!'Ss ! 
-!16873! 13i!!41J9_,! ... -! 

I 

-!i!l6"!5935! 

' 
- !C2?R ! 46 ! 360i! ! 401 ! 720 ! U OB! 6Qt4 ! 

!1'9&6!6C!llS!J05i!! 
! 

-!26593! 39!1996!li!l9!i!673! 13!3C!41! 

!1987!64!3!124C!! -!29041 ! 

!1998!69'74!1057! -!C!78l7! 
I 

; 1989!7°304!1468! - !6669i-! 
! 
!1990!8757!1074! -!~! 
! . 

! 1991 !4745! l87S! -!58b43! 

4! li!la! 617!i!617! i!i!!i!870!" 

-!1108! SC!l!C!481! 14!2445! 

4! 700! 514!i!635! ll!i!4C!7!. 

3! 1i!l4! 637!4SBe! i!9!i!747! 

2!3446! 283!8173!. 40!3107! 

" 
i!a! 

-! 

3'J! 

1 ! 

2! 

'4! 

-! 

l ! 

-! 

-! . 

-! 

-! 

-! 

10! 

!6! 9! 

47! 143! 

~! 16! 

156! 18! 

194! 36! 

103! i!7! 

58! &!7! 

lat! 17! 

104! 9! 

96! 17! 

i!! 1476! 67! 

-!4763! 41! 

-!4717!101! 

2!5SOa! SO! 

-!3068! 36! 

- 2869! 21! 
I 

- 4069! .B! 

: -!3646! 16! 

.-!3603! 3! 

-!3i!07! l ! 

9! 6! '44!i!060! -! 

30! 16! -!1971! -! 

19! .. , 10!2334! -! 

38! -! 21 !2430! -! 

43! 13! 63!3670! -! 

680! 4386! 3677! 69.!t! 67! 

•.1259! 13198! 9669! 1306! 41 ! 

2'4a!i!7376!12374!i!q6'J! 181 ! 

3695!4C!O'f9!177i!6!3851!100! 

941!24184!12036!1135! 36! 

503!19441! 9453! 606! 21! 

711!23672!127i!a! 769! B! 

718!23310!14691! 844! 16! 

543!30069!15184! 647! 3! 

SBC!!341i!6!11169! 6'78! l! 

667!36143!10065! 676! -! 

371!3536i!! 906i!! 401! -! 

319!74535! 9574! 338! -! 

24C!!93850!11098! 290! -! 

3J3!6J7i!6!20344! 376! -! 

ee.?6 

24C!l4 

423,4! 

63776! 

373'JS ! 

~481! 

3?176 

3SB63 

45903 

44974 
!• 

46884! 

448c?S! 

IM'MS! 

1062.24! 

.84446! 
!l~!i!939!1690! -!33485! -!1514! '15!5390! i!8!1835! -! 24! -! 131!2607! -! 234!36Si!'7!13167! i!S8! -! 49952! 

·----·~--·----·~-·-----·----·---"'·----·---~·----·----·------·-------·----·----·----·---·---------·----~·----~·----·---·---------· ! ! ;i ,f! 0 ! "'! ,/! "'i ;; I),; ~; ~; oi 6'?! ~~; ""'i ~; "! ->-'i i>-tt"! .9! it'! .,,.; .,_"\"'! 
! lat~ ! ' ! f' ! l'J ! .1.o"> ! jfi ! ;: ! tr ! · "° ! tt- ! ~~ ! 
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by 

Preecha Orprasirth 
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Laacl Transport Departaent 

Suvidh Voravisuthikul 

Director of Transport En9ineerin9 Division 

Land Transport Departllent 

AmPJc 10 

Air pollution situation in Thailand is serious in Banqkok and •ajor 

cities, frOll the hiqh levels of particulate aatter, carboDJK>noxide and 

hydrocarbon. Lead level has been relatively constant despite the increasing 

use of gasoline, due to the 9oven111ent•s reduction of lead in the fuel. 

This report shows the 11<>tor vehicle emissions proble• in Thailand and the 

ways that 9overn11ent perfot'lls to solve the probleas. 

INTRODUCTION 

The situation of air pollution in Thailand is considered critical 

in Bangkok and •ajor cities. The recent surveyed conducted by JICA in 

1987 revealed that the particulate aatter in Bangkok consisted of about 40\ 

black s11<>ke frOll Diesel-engine vehicles, which was the largest contributor. 
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In addition. survey& conducted by ONEB'& air quality 11e>nitorin9 stations 

located in Bau9kok have particulate matter at an annual average of llOre 

than 100 •icrogr•s per cubic metre, which is tile ubieat air quality 

standards of Thailand. 

The cause of air pollution described is aotor vehicles. and in 

Bangkok alone there are about 2.5 •illion of tllea on which about 1 aillion 

are two stroies engine 11<>torcycles. With the traffic congestion problem, 

and the rapid annual increase of new motor vehicles including about 

600,000 aotorcycles frOll 5 aanufacturers and 200,000 cars frOll 12 

.. aanufacturers per year. · Ia addition, lack of proper "inspection for 

e11issioas frOll these aotor vehicles, poor •aintenance and operation of the 

engines, make the air pollution condition in Bangkok becoae even worst. 

TYPE OP KOTOR 

VEHICLE 

ALL TYPE 

HO'l'ORCYCLES 

TRUCIS AND BUSES 

tmOI vr.&ICLB POPULATIONS 

(ls of Dec. ll. !991) 

BANGIOIC 

ttE'l'lOPOLIS 

2,111.284 

887,289 

102,366 

J37 

OTHEI 

PROVINCES 

6,315,802 

4,634,102 

359,751 

WHOLE IINGDOff 

8,427,086 

5,521,391 

462.117 
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IEGOLlTIOBS AID ORGUIZlTICllS CXJlfCBllllD "1111 llJIOI. Vlllla..I lllIUIOlfS 

All 110tor vehicles, under the Lud Transport Act, aust be 

registered and inspected by the Land Transport Departllellt (LTD) • Ministry 

of Transport and Colllnulications (PIOTCJ. Buses, trucks and eo1111ercial 

vehicles will have to undergo inspection including the black &90ke and/or 

carbon 11e>noxide. 

Por 110tor vehicles under Motor Vehicle Act, 110tor vehicles are not 

required to have inspection except for the one which has not renewed 

its registration for 110re than one year, taxi. public 11e>tor tricycle, 

business service car. chartered vans and for hire car. 

In use 110tor vehicles on street are subjected to randoa spot 

checks, conducted by the police and Land Transport Departllent ; the 

violated vehicles in black s11e>ke for Diesel-vehicles or carboD110noxide for 

gasoline-vehicles face a fines of 500 BAHT and vehicles 1111st be corrected 

before the fines are paid. Por 110torcycles, a fine of 100 BART is enforced. 

At the present, there are about ten rand011 check points per day and 110re 

than 25,000 arrests have been •ade last year. 

ltEISUUS TllEN TO SI.DVB III POLLDTION PIOBLPllS 

Since the air pollution f rOll 110tor vebiles in Thailand i• 

considered as a serious environ•ental proble•, the loyal Thai GoverDJ1ent 
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has set ap policies for releYant or9anization conceI'Jliag th• solution to 

solve this problem. The i.apor~t aeuures ue : 

1. F.aission standard for nev 110tor vehicle. The Technical 

Com11itte 697 (TC 697) was appointed to deteraine emission standard for nev 

110tor vehicle. Tvo standards for 9asoline engine (leaded and aaleaded 

gasoline) and tvo stoke cycle engine for 110torcycle are finished. The 

standard for diesel engine (small and large engine) is expected to be 

finished within this year. 

2. The requireaeat of inspection for private car and 110torcycle. 

The Land Transport Departaent has studied and planned to have an inspection 

for private car such as passenger car. light truck. and motorcycle. These 

car llDSt have an inspection before renew annual registration. The Land 

Transport Departllent will authorize the private sector to make an 

inspection of these cars. lt tbe beqinnin9 • the car at the aqe of 10 or 

11<>re will be inspected. If everything go well. the car at the age of J. 5, 

7, 9 will be inspected. For ~he car that is 110re than 10 years will be 

inspected every year. 

3. Exhaust emission control device. The loyal Thai Govel'Jlllent 

announced that the passenger car which has 1600 c.c. engine or 110re 1111st 

equip a catalytic convertor beginning frOll January 1. 1993. Por the 

passenger car less than 1600 c.c. 1111st equip a catalytic converter 

beginning fr<>11 September l, 1993. 
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The Land Transport Department ~s established the emission standard 

11easuring instrullellt by referring to the anaoancelleJlt of ONEB and the 

ftinistry of Science. Technology and Enviro1111ent. The &Ulllary of 11easurin9 

11ethod is shown iD the belov table. 

POLLUTANTS 

Black s110ke 

Carbon 

llODOXide 

WSUUBG 

SYSTEPI 

- BOSCH 

- BOSCH 

or 

HARTIIDGE 

- Non-disper

si ve infrared 

detection 

EMISSIOtl 

STANDARD 

50 ' 

40 " 

52 " 

6 " 

140 

SUtllllY OF 

KEASUllBG METHOD 

- No-load at rapid 

acceleration 

maxi•ua rotating 

speed. 

- On test bench, 

running vitb 

full-load at 

60\ of the 

aaxi•u• rata-

ting speed 

Idling 

11111 I I 1111 11111111111 I I 11111111111 I 
Ill Ill 111111 I Ill I 1111 111111 1111 111 1111111111 II 1111 111111111 Ill 11111111111 I II 

ttaxi•ua value 

of the tvo 

aeasureaents 

Average value 

of the tvo 

•easure•ents 

Average value 

of the two 

measurements 
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CONCLUSION 

It is not possible to sol•e tile air pillution problea in tile 

country without cooperation from the public. Tile yen 1989 have been 

designated by tile governaent to be the year for protection of tile 

enviro1111ent, The theme is on atmospheric pollution with scme emphasis on 

.global change. Public cupaign us been launched on black smke ud 

carbo1U10noxide froa motor .Yellicles. Even as the ecoll09ic growth ia tile 

country us been rising more than 10 perceat in the past three years, witll 

even greater grovtll rates of 110tor •etlicles, transportation and industry in 

__ the cities ud coontryside, tile air pollution ia Tllailand and Bangkok is 

not proportionally increased. file 9o•enameat is takia9 tile right direction 

by facing tile probln vitll aay · produce the actual decrease of pollution in . 
the next few years. Some pollutants, howe•er, will be 110re difficult to 

solve. Suspended particulate utter will still be a aajor problea ontil the 

traffic problem can be sol•ed. 
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Details of tbe '41P'a'b of the 1 - t of ftilliatty at Qw;roe tt>.2 

Ita 

1. <k:t.aDe lbliJel" 

1.1 leseardl ~ Mllber 

ODO 

(1) Pmb:er' 

.. (2) Distrillutar 

1. 2 ftJtor" Q:t.ane lillber' (PD-0 

Pral 1 Jan.19.N 

(1) Proker 

(2) Di&trilutor 

2. lad <mtmt , CJfl 

3 

4 

5 

6 

7 

8 

2.1 Befare l Jan. 191Jj 

2.2 Pral 1 Jan. 19'JS 

• Sll.J.)Dlr cmt.ent, \ vt 

• PlaiplD1Js Cmtmt , CJ{l 

• cqJpe1" Strip comsim, llllber 

• Ox.idaticll stability, mmta 

• BWtent b, g/100 al 

• Di.ltillatim 

8.1 Teijleiatnre c 

C 1) Bvaponted, lO't vol. 

II II !11111111111 11111 111111 11111111 

Cll the Qality St•+lard af Gw>lilM" 

1"9'lar leadad:Pl1mila Olleild:Pnmim 

tllx.Atin. gamu,. 

1st. liDd 2nd. liDd 1st. liDd lad. liDd 

' 

Plin. 17.0 95.0 95.0 95.0 95.0 

Hin. 86.6 94.6 94.6 94.6 94.6 

Ptin. 76.0 84.0 84.0 84.0 84.0 

Ptin. 75.6 83.6 83.6 83.6 83.6 

Hix. 0.15 0.15 0.15 0.013 0.013 

tm. 0.013 0.15 0.15 0.013 0.013 

tlill. 0.15 0.15 0.15 0.10 0.10 ... - - - 0.0013 0.0013 

l'tilX. l 1 l 1 l 

Ptin. 360 J60 360 360 360 

.... O.CXM 0.004 O.CXM 0.004 0.004 

Hix. 10 70 . 10 iO 70 

142 

'fest ft!tJDI 

ISltt D l699 

IS'lM D %100 

~D 2700 

:ASJM D 2'100 

AS1M D U66 

IM'1K D 3231 

Anf D 130 

IAS'JM D 525 

A8'JM D 381 

•086 
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Itm 

(2) !wpratal, ~ 10l. 

(3) £nporated , - 101 

( 4) 8111 Poiat 

8 .•. 2 tesiu, ' w1 

9 • Vapor Presure I 37 .8 "C , JIPa. 

9.l~Bl.mds 

9.2 QLJ9!mte Blm:ls 

o. Btmlfle, ' \Ul 1 

11 • Armitic , ' wl 

11.1 rrm I Jan. 1994 

11.2 1'ml 1 Jan. m> 

12 • Qllcm 

12.1 ltle 

12.2 Dye Olltent , 8Jl1 

12.3 JJJbmity 

1 3. Vilt.er , 'vt 
13.l ~ Blmdll 

13.2 Qcygmate B1mdl 

II II 111111111111 Ill 11 111111111 111111111111 
111 11111111 1111111111111 111111 

-2-

lecJ'lar laled:Prsim 

tllx.Atia. 919Dline 

lst. liDd 2Dd. liDd 

ttin. "JO 'JO "JO 
\ 

•• 
ltlX. no uo no 

KIL l'JO 110 110 ... 2m D) D) 

ltlX. 2.0 2.0 2.0 

... 62 62 62 

tn. 62 62 62 ... ).5 3.5 ).5 

Pm. - 50 50 

-- - 35 35 

lad Ligbt Licjlt 

Yell.ow Yellow 

ttin. 10.0 - -
"1B. - 0.5 0.5 

ml 

tin. - 1.0 1.0 

HIX. 1111! 11118 111111! ... 0.7 0.7 0.7 

' ' 

IH" 
111111111 111111 1111111111 I 1111 111111 1111111 I I Ill I 

Ollal:Prmim 

1'5t fl!tJmd 

l&t. l:iBll 2111. liDI 

10 'JO 

no 110 

110 110 - D) 

2.0 2.0 

62 62 Ami D 323 

62 62 JSl!f D 4953 

3.5 3.5 ASDI D 3606 

50 50 
-

35 JS 

Grem Grem 

4.0 4.0 

- -

- -
DCllll! 11111 

0.1 0.1 Jl1M E J)3 
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1f!91ilar Ialed:Pnmm tblal:Prmim 

Itm flilx.Jttia. CJISl'ine 'l9st fl!tJIOd 

1st. liDd lid. liDl l&t. lind 2nd. lind 

14. Qqgmataf ~nts • ' \'Ol tfin - - 5.5 - 5.5 Am!t E 4815 
•. -

fin. 10.0 10.0 10.0 10.0 10.0 

15. l1F.I/1VOC Addi.ti.le 

15.l Before l Jan. 1935 tfin. - I I I I 

~-2 Ptm l Jan. 1995 Plin. x x x I x 

16.~ Clear ~d alll ti> -aded Particle 

Yol.109 Sectim ll9 Dated 17 SeptallJer 19'J2 
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Detail of the Appendix of the Announcement of tliaistry of ~rce No.3 
. 

on the Qaality Sttuldard of Diesel 

ltell Kax./KiJl 1st kind 2nd kind Test llethod 

1. Specific gravity ~t 15.6/15.6 't Hin. 0.81 0.81 AS'ftt D 1298 

ud 

Max. 0.67 0.87 

2. Cetane Nuaber or Min. 47 47 ASTl1 D 613 

Calculated Cetane Index Hin. 47 47 AS'ftt D 976 

l. Viscosity at 40'=, est Hin. 1.8 1.8 ASTl1 D 445 

and 

flax. 4.1 4.1 

·4. Pour Point ,•c Max. 10 10 ASTM D 97 

5. Sulphur Content • 'wt. ASTM D 129 

or 

Equivalent 

5.1 Before l Sep. 1993 Hu. 1.0 0.5 

5.2 PrOll 1 Sep. 1993 Max. - 0.5 

5. 3 PrOll 1 Jan. 1996 Max. - 0.25 

5.4 PrOll 1 Jan. 2000 Max. - 0.05 

6. Copper Strip Corrosion, number Max. 1 1 ASTK D 130 

7. carbon Residue • ' wt. Max. 0.05 0.05 ASTM D 119 

8. Water and Sediment • \ vol. Max. 0.05 0.05 ASTK D 2709 

9. Ash , ' wt. Max. 0.01 0.01 AS'ftl D 482 

10. Plaab Point , "c Min. 52 52 ASTM D 93 

11. Distillation (9°' recoYered , t> Max. 357 357 

12. Colour tlax. 4.0 4.0 lS'ftl D 1500 

13. Detergent Additive - x I 

Govel'Dll8nt Gazette Vol. 109 Bectio1111 119 Dated 17 Septeaber 1992 
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The currently used oils for 2 stroke engines in Thailand •ust has 

the physical and chet1ical properties of Thai Industrial Standard 1040-1991 

(TIS 1040-1991) 

ltUI Characteristics Li•it 

l Viscosity at 100 •c , est 5.6 to 16.3 

2 Viscosity Index , not less than 95 

3 Flashing Point , •c not less than 10 

4 Pour Point , •c not exceed -5 

5 Sulphali Ash , \ vt. not exceed o.s 
"6 Metal•,\ vt. not less than x 

Note .. only principle metal have to specified . 

X Figured by tbe aaker and report to TISI or consUJ1er. 
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REGISTRATIONS OF NEW MOTOR VEHICLES 

1977 - 1992 • JANUARY • JUNE 

PET mL 

YEAR ~--------- --------- DIESEL NON-FUEL ·-MORTOR OTHER 
CYCLES VEHICLES 

1977 1106 3280 3677 69696 

1978 5257 7941 9669 130b 

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 f"18 

1987 29041 7102 10065 6~6 

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 14.8 24.5 1.9 

TOTAL VEHICLE POPULATION END OF ~976 

TOTAL VEHICLE POPULATION END OF JUNE 1992 -

TOTAL NO. OF VE.HICLES CANCELLED IN THIS PER.100 
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KEROSENE 

67 

41 

181 

100 

36 

21 

8 

16 

1 

-
-
-
-
-

-
-

474 

-

199660 

954330 

37139 

I 1111 II 111111111 1111111111111111111 II 11111111 Ill 11111111 1111111 I I II 1111111111111111111 1111 111111111 1111111 I I Ill Ill Ill 11111 I 11 11 Ill 111111 Ill 1111 I 11 Ill I 11111 11111111 

TOTAL 

8826 
, 

24214 

42394 

63776 

37391 

29481 

37176 

38863 

45903 

46974 

46884 

44825 

84445 

106224 

84446 

49952 

791774 

100.0 
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Registration of neu 110tor vehicles. 1'717 to 19"12 C~an-3una> 
<Ibo f11el tnwl 

~-~---------------------------------------------------------------------..------------------------------------------------------
! 
!Year! Cars !"/Cyc ! Buses !D/Purpose! Lorries !L.rTrac ! l.fTrai l !Anbu/Hers ! l .VrTrac ! L ~V.fTral l ! Total ! G/Total 

·----•----•----•---·-----·----·----·----·----•----·----·------·-------·----·----·----·---·---------·-----·--~·--·----•---·--------. . ... . . . . . . . . . . . . . . . . . . . . 
! 
! !Plttr!Dles!Ker!Petr !Petr!Dies!Petr!Dies!Petr!Dies! Dies ! Non !Petr!Oles!Dies!Her! Non !Petr !Oles !Nan !Her!All Type· 

!----!----!--~!---!-----!----!----!----!----!----!----!------!-------!----!----!----!---!---------!-----!-----!----!---!--------

!1977!21195! 379! -! 1106! 44! 995! 
! 
! 1978!S9C!S! 958! -! 5257! UM! 689! 
! 
!1979!'l059!1711! Bi!!l5459!1005!1318! 
! 
!1990!4828!185111! 48!34Tc!5! 495!2951! 

!1981!4377!1'383! -!17160! i!SC!!2102! 

!19Bi!!4907! 760! -!109117! 112!2976! 
! 
! 19EB!4789! 6111 ! -! 14431 ! 57i!!3697! 

!19911!41i!ll! 991! -!16873! 132!4119! 
! 

-! -! 231 ! Bi!lt! 

-! -!1608!3237! 

-! -! UB6!%i!B! 

-! -!2033!7378! 

-! -!2359!5482! 

-! -!3508!284la! 

-! -!3BS8!q271 ! 

-! -!2164!5935! 

! l9115!57i!3!1255! -!i!i!78C!! 46!3602! 401 ! 720!1108!6004! 
! 
!1986!62115!105!! -!265'13! 39!19"16!1219!2673! 13!3241! 
! 
!1987!64SJ ! li!lli!! -!i!.9041 ! 
! 
!1989!6974 !1057! -!i!7837 ! 
! 
!1989!7304!14MI! -!66696! 
! 
!1990!8757!1074! -!84424! 
! 
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CONTROL AND REGULATORY MEASURES CONCERNING 
MOTOR VEHICLE EMISSIONS 

Marzuki bin Mokhatar * 

' 
Yacob bin Ismail ** 

INTRODUCTION 

l. Malaysia, as a developing country is now moving 
towards industrialisation by the year 2020. As a 
result, transportation has become more essential and 
important for daily activities especially in urban 
areas. At present, the qrowth 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 7 Q per cent of the emission load are due to 
Motorised vehicles. (Figure 1 and Table l) 

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 o.e pollutants normally associated from diesel-

* 

** 

Environmental Control Ofticer 
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. 

VEBICHLE STATISTICS 

4. As at 30th June 1992, there are about 6 million 

registered vehicles in Malaysia of which 91. 5 ~ of 

the vehicles were petrol driven while the remaining 

8.5 % are diesel powered vehicles. Most of the diesel 
\ 

powered vehicles are for commercial use such as 

lorries, taxis and buses. (Table 2) 

5. Motorcycles represented about 5. 5 t of the whole 

population, all petrol driven. Smaller motocycyles up 

to 150 c.c dominated the market although there are 

some bigger c.c, the volume is small. 

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 f roa 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 trom diesel 

2 
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in which so 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 with 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 Environment 

has introduced and enforced the Environmental Quality 

(Control of Lead Concentration in Motor Gasoline) 

Regulations, 1985. Under these Regulations, all 

petroleum refiners and importers in Malaysia are 

required to reduce the lead content in petrol from 

the initial 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 kiosks 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 reqistration. 

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 

assembly plant in Malaysia. It includ~s 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 cert;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 vehicle 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 97 

with lead content of 0.013 gram/litre and yellow in 

colour. 

For diesel, the minimum and average value for cetane 

number is 47 and 51 respectively with sulphur content 

of 0.5 i 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 Nev Requlations to control 
Emission from Gasoline and Diesel Engines 

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. 
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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. 

installation of catalytic 

compulsory. 

For new motor vehicles, 

converters will be made 

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 31% 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. ay 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 Malaysia. 

With the incentive price of NGV 50\ of the petrol 

price and conversion cost US $950 the owner can 

recover the initial conversion cost within one year. 

7 
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1 .• 

CONCLUSION 

21. The air pollution problems in Malaysia are mainly due 

to the rapid development of ma.nufacturinq acitivities 

and urbanization. Emission from motor vehicles is 

the major contributor to the deterioration of air 

quality especially in urban areas. 

30. The need to control vehicular emission is serious and 

require urqent attention not only from the Government 

but also from the private sectors. 

8 
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I.tile '-{,. 

Malaysia : s-ry of E•ission of Pollutant <uncontrolled> to the Atmaspllere 
by ~ces <'000 Mf>, 1987·1991 

Sc.urccs . Stetionary Sources Open Surnins Pre<:tice 
Mobile 

P-r lrdastriel l!ldustriel Municipel tmatriel 
E•ission Stet ion fuel D~stic Processes Disposel Vaste 

Particulete 
1991 3.6 2.60 7.40 1.12 15.76 18.3 13.60 
1990 5.0 2.57 9.64 1.126 15.58 4.6 9.ZO 
1989 3.7 2.42 6.44 0.88 15.4 1.3 5.96 
1988 3.3 2.'4 1.9 D.001 23.7 3.0 1.21 
1987 3.0 1.1 10.4 0.002 . 4.4 1.aa 

Sox . 
1991 4.4 32.00 33.71 3.21 0.05 1.1 - 0.72 
1990 3.2 31.24 39.21 3.0 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 53.3 0.06 9.5 0.2 0.086 
1957 2.7 195.0 54.1 0.04 . 0.1 0.084 

llOx 

1991 47.2 38.40 26.00 1.7 1.23 l.4 0.72 
1990 41.2 40.02 26.55 1.6 1.15 1.0 0.01 

~ 1989 29.4 38.47 21.37 1.21 1.1 0.5 0.004 
1988 35.9 36.9 21.6 0.00! 1.9 1.0 0.523 
1987 35.6 4 i.9 25.9 O.OH . 1.0 0.442 

co 
1~;1 505.S l.10 f. LS .;_ 'e9 0.32 26.3 7. 1 : 
:wo 551.L ~.ca 7.15 .;. !~ 0.31 1.2 4.2 
19e9 510.9 1.67 I. 75 !l.13 0.3 6.4 0.6 
1988 475.9 0.3 1.8 0.004 1.Z 4.7 17.0 
1987 506.1 0:2 4.7 0.016 . 8.2 21.5 

MC 

1991 30.3 2.7 5.48 0.11 0.15 20.4 9.60 
1990 21.0 1.13 1.667 0.177 0.14 4.0 2.10 
1989 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 3.0 0.02 . 16.9 0.45 

I 

- --- .. --· .. ----
fOJAL 

I 

1991 661.0 76.8 71.11 6.li8 17.51 19.5 .31.94 
1990 630.1 78.24 84.41 6.069 17.22 17.9 15.52 
1989 572.7 73.26 62.94 s.o 17.0 11.S 6.59 
1988 542.1 223.4 87.3 0.09J 36.5 Zl.1 • 20.976 
1987 571.1 240., 98.1 0.089 . l0.6 26.24 

Pt~CenC•ge 
1991 70.9 8.0 1.1 C.7 1.8 7.2 • 3.3 
1990 74.20 9.2 9.9 0.8 2.0 2.1 1.8 
1989 76.S 9.8 8.4 0.7 2.3 1.S 0.9 
1988 58.1 23.9 9.4 :l.001 3.9 2.S 2.2 
1987 59. 1 24.1 10.2 0.009 . 3.2 . 2.7 

I 
P~rcern19e . 
C~red 1917 •11.1 ·16.8 ·2 .1 •0.8 •1.1 •4.0 •0.6 

: . 
' 
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Table 2 

Reqistered Motor ~ahicles In 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 16,997 22,371 39,368 

Lorries/Truck 167,540 258,994 426,534 

Other (excluded 17,017 149,227 166,244 
Trailer) 

Total 5,537,000 526,393 6,063,393 
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Table·~. 

Malaysia: Enforcement or Motor Vehilles (Control of Smoke and Gas Emission) Rules 1977, l98!M991 

51.bject 
1989 

loul Nunt>er of 
Diesel 1 29!!,913 

Vehicles Registered 

Nurber of 
£nforct111tnt 448 
C~lgns 

Tout Nurber of 
Vehicles Stopped 42,284 
for Inspect Ion 

Type of Vehicles l I T 0 

~r of Suimons 2470 1726 1205 1165 
Issued 

lout Nl.al'ber of 
SumlOnS Issued 7,085 

Type of Vehicles l I T 0 

Percentege of 89 78 7S 78 
Coq>\lence 

Overall Percentage 
of Coq>\ I ance 83 

Source: Road Tr1n~port Dtpartmtnt, H1leysla. 

Nott: 

Type of Vehlclts 

l • Lorry 
I • Bus 
T • Tul 
0 • Othen 

PC • Private car 

PC 

519 

PC 

74 

T11r 

1990 1991 

332,080 367,895 

439 46S 

38,322 40,487 

l I l 0 PC L I T 0 PC 

2506 1900 , 160 1175 458 "344 2085 1259 1350 406 

7, 199 9,444 

l 8 T 0 PC l 8 T 0 PC 

87 76 71 7~ 66 81 73 70 73 6S 
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INSPECTED ITEM DURING VEHICLE INSPECTION 

STATIC INSPECTION 

Engine & Chasis No. 
F/Wheel Bearing, K/Pin & Bushes 
Rad. Gril I & Engine Bonet 
H/La•ps & Driec. Indicators Cond. 
W/Screen glass, wiper & washes & R/Vision Mirrors 
Dvr. Seats, Dvr Cab & Floorboard Condition 
Crash Barrier & Link Chains 
Coup. Gears, K/Pin, Sty Pin, Chains & L/Gear 
Anti-Lighting Chain & Fire Shield 
Tipping Equipt & Tipping Pivot Cond. 
Se•i Treler No. Plate 
Ext. & Int. Body Marking & Paintwork 
Base Marking, Roof Sign & Yellow Top 
Entrence Door & Exit 
Rear Bumper & Reg. No. Plate 
Mudguards & Mudflaps Cond. 
R/La•ps, D/lndia, Reflec & Pass Ligh Cond. 
Body Panel, Wooden D/S & ~/TB Cond. 
Luggage Booth & Co•partment 
Passengers Seat Cond .. 
S/Window, Glass, Seals, Winders & Door Lock 
S/First Aid, W/lnstru•ent & Lighting 
Floor-board & Closet Cond 
Sty/Belt, Ref/Tri, F/Ext & Lift/Jack 
Steering Joints & Connection 
Steering Bex & Mounting 
Ft/Brake & H/Brake Linkages Cond. 
Oi I, Leaks, Engine Mounting & Cond. 
Ft/Brake M/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 Emmislon HSU 
Elect. Wring, Wst. Sys & Audible Warning 
Air/Vacum Warning, Build Up & Control 
Mech. H/Brake Condition 
Foot Brake Performance 
Cluth Pedal & Operation 
Transmission & Gear Level Shift 
Engine Performance 
Ste/allghment, Dve. Control & S/meter 
Taximeter Operation & Condition. 
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ENVIRONMENT AL QUALITY (CONTROL OF LEAD 
CONCENTRATION IN MOTOR CASOUNE) 

REGULATIONS, 1985* 

In exercise of the powers conferred by section SI of lhe Environmenral 
Quality Acl, 1974, the Minister after consultation with the Council makes the 
following regulations: 

I. Citation. 

These Regulati~ns may be cited u the Environmental Quality (Control of 
Lead Concallntion in Motor Gasoline) Regulations, 1985. 

2. lnteipretation. 

In these Regulations, unless the context otherwise rcquires-

.. authoriscd officer" means such officer appointed under section 3 of the 
Act or any other officer to whom the Director General hu delegated rus 
power under section 49 of the Act. 

3. Restriction on import or manufacture. 

No person shall import or manufacture any motor gasoline which contains 
lead or lead compounds ex'presscd as lead in excess of 0.40 gramme per litre 
on and after the date following the date of publication of these Regulations 
in the G.uc11c. 

4. Restriction on poS'CSSion, etc. 

No person shall t>e in possession, offer or exhibit for sale, sell, deliver for 
use or exchange for use any motor gasoline which contains lead or lead com
pounds expressed as lead in excess of 0.40 grarrune per litre on and after the 
I st January 1986. 

S. Restriction on import, etc. 

Notwithstanding the provisions in regulations 3 and 4, no person shall 
import, manufacture, possess, offer or exhibit for sale, sell, delner for use or 
exchange for use any motor guoline which contains lead or lead compounds 
expres.sed as lead in excess of 0.1 S gramme per liue on and after the 1st 
January 1990. 

6. Munai.chl~ for export. 

Regulations 3, 4 and S shall not apply if lhe motor gasoline is manufac· 
tured for export outside Malaysia provided prior notice on the date ·or manu
facture, quantity, place of storage, name of customers and anticipated date of 
export have been communicated lo the Director Ccneral. 

• P116UsMd" l.U. (A} 296// llS. C:.tM Into'°'" on l.'1916. 
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7. Waivu of notifiic:atioa. 

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

(2) Where an application has been made to the Director General by the 
manufacturer lo adopt such procedure the requirement to give prior notice 
as presaibed under reg'Jlation 6 may be waived. 

8. Authorised officer to produce identification and issue receipt. 

Every authorised officer shall produce his identification before the collec
tion of samples of motor psoline and shall issue receipt for such quantity of 
sample collected. 

9. Collection, sampling and analysing procedures. 

For the purpose of determining the lead contents presaibed in these Regu
lations, the motor gasoline shill be collected, sampled and analysed in accor
dance with the procedures s;>ecified i.r1 the First Schedule. 

JO. Obstruction of authorised officer. 

No person shall obstruct or delay any authorised offi~r 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. Crantmg of licence. 

(l) Where the Director General is satisfied that-

(a) (i) the motor gasoline with higher lead concentration is needed 
for the investigation or research relevant to pollution pr"blems; 
or 

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

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

(b) that the use of such motor gasoline is confined to a small segment 
of the environment and for such period that the 1ccumula1ed level 
of lead is not likely to cause adverse crrcct on the envjronmcn1, 

he may crant a licence to contravene the conditions in regulalion 3, 4 or S. 
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(2} Application Cot such licence shall be made in such forms as may be 
prescribed by the Dircctor~eral. 

13. Compouading of offences. 

Offcnl%s against regulations 3, 4, Sand 10 shall be offences which may be 
compounded by the Director-General, or any officer specifically authorised 
by the Director-General. 

14. fees payable. 

(l) Eftt}' application for a licence under regubtt0n 12 shall be accon1-
pinied by the necessary fees specified in the Second Schedule provided thit 
such fees shall not be required in respect of plant, facilities or w:hides wholly 
owned by the Government of Malaysia. 

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

FIRST SCHEDULE 

COLLECTION, SAMPUNC ANO ANAL YSINC PROCEDURES 
· (Regulation 9) 

Puamc1cn 

Lead Conc.cntration 

Methods 

Malaysian Sranduds MS 118 and 
MS 912 or ASlM 03341 

ASlM - American Society for Testing and Materials. U.S.A. 

SECOND SOIEDULE 

FEES PAY ABLE TO OBTAIN LICENCE 
(Regulation 14) 

l. Application under regulation 12 (l) (a) (i) and 12 (I} (a) (iil)
S300.00 

2. Application under regulation 12 (I) (a) (ii)
SS00.00 

Dated the 27th June 1985. 
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MOTOR VEHICLES (CONTROL OF SMOKE AND GAS 
DUSSION) RULES. 1977* 

In exercise of the powers conferred by sections S7, 73 and 13S of the 
Road Traffic Ordinance 19$8, the Minister makes the following rules: 

I. Citation and commencement. 

These rules may be cited as the Motor Vehicles (Con11ol of Smo~ and Gas 
Emission) Rules, 1977 and shall come into force on such date as the Miaister 
may by notification in the Gazctrt! appoint. 

l_ lnterprEUtion. 

ln these Rules-

"authorised officer" means a road transport officer. police officer or any 
officer duly au.horised in writing by the Director General of Emironmental 
Quality; 

.. free acceleration test" means a test for smoke emission of a motor vehicle 
with the transmission disengaged (in neuual gear) when the engine thereof is 
tested on full throttle from its lowest to its highest engine speed; 

.. Ringehnann Smoke Chart .. means a miniaturised version of the Standard 
Ringelmann Smolce Chart as sho·wn in Schedule A to these Rules; 

.. smoke limit,. means the highest acceptable smoke densuy or opacity 
for any· volume of gas that a motor vehicle may at any lime emit into the 
atmosphere at or near the point of smoke discharge; 

••smoke meter" means-

(a) the Hartridge Mk. 3 smoke: meter which is constructed to receive 
a volume of exhaust gas of a motor vehicle with.in a pressure range 
of 40 mm·6S mm of water and a temperature range from 140 
degrees Cen rigrade· 210 degrees Centigrade and ro measure the 
density or opacity of its smoke content from 0 to 100 Hartridge 
Sn,oke Units (H.S.U.); 

(b) a device constructed 10 receive a volume of ex.hausl gas from a 
motor vehicle wilhin specified pressure and temperaiure ranges and 
to meuure the complete range of density or opacity of its smoke 
content in Absolute UnitJ of Ught Absorprion from clear to total 
darkness or in such other correlated ligh1 alisorption unirs; 

(c) any other equivalent device which m1y from time to time"be pre· 
scribed by the Minister as a smoke meter. 
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3. Prohibition on emission of cxcasivc smoke. 

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

(2) For the purpose of this rule, the smoke emission capability of a motor 
vehicle found on a free acceleration test conducted by an authorised officer 
and in accordance with Schedule 8 to these Rules shall be taken as an indi
c.ation that the w:rucle has discharged and will continue to discharge smoke of 
an equivalent density when in use on the road and test results shaJJ be recorded -... 
as shown in Schedule C to these Rules. 

(3) A Ringelmann Smoke Chart may be employed in conjunction with the 
tbrtridge/Ringelmann Correlation Chart as shown in Schedule D to these 
R\. · ·s to dledc density of smoke emissions for the purpose of detention of a 
motor vehicle for inspection and test on a smoke meter. 

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

(S) In this rule "motor vehicle .. means a motor vehicle fitted with a com· 
pression ignition engine. _ ~':.:1>: •J 

4. Crankcase ventilation. 

EY-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 equipped with such device as to prevent the 
esape of gas from the crankcase of such motor vehicle into the atmosphere. 

S. Exemption. 

The Director General for Road Transport may, with the prior agreement in 
writing from the Director General of Environmental Quality, exempt any 
person or class or type of vehicle from the full compliance of any or all of 
these Rules. 

6. Penalry. 

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

RJNCELMANNSMOKECHART 

No. I No. 2 No 3 No. c No. S 

This chart is a ducct facsimile redueuon of the S1anC:ard R1n&cbnann Ctw1 ;;n issued by 
the United Sutei. Bureau or Mines. in Information Circular 1333 of May 196 7 

INSTRUCTION FOR USE 

I. Hold chart at arm·s lcn&th to "ic"' smoke at ill'urce. 

2 Source or b&hr or sun should be behind the obscrnr. 

l. Match smoke as closely as poss1blc_ 10 concspondui& shade on char1. 

SCHEDULE B 
(Rule 3 (2)) 

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

The 1cs1 shall be carried our wnh •smoke mc1er. 

The smoke meter ineludin& its accessories shall be re&ula!ly scf"iccd and mainrained 
in accordance with lhc manufacturer's instructions. II shall ha"e under1onc tests 
and calibration not more than 12 months before lhe da1e or iu use. by a compelenr 
au1hori1y appointed by the Director General for Road Transport, and be issued with 
a ccnific:.atc of fitness record in& the da tc on which 11 a result or !hose tesis and ca1;. 
bration. the smoke meter was found lo be in &ood workin& order. 

l. Smoke 1e11 results pro.,ided by a ssnoke meter c:omplyift& wllh the r-iuirements of 
p11a11aph (2) shall be deemed 10 be acC\lrate. 

c Tcsr results shall be recorded on a Ten Certificate as in Schedule C. 

SCKEDULEC 
(Rule 3 (2)) 

MOTOR VEHICLE SMOKE EMISSION TEST CERTIFICATE 

Serial No .•..••••.•..••.•...•• : ••...••••••••.. 

Rqistration l\lo. or Motor Vehicle ...........•........ ·································-····~··~········ .. ······•··· 

Tilnc ................................................. Date ............................................................ ~············· 

Make or Vchiclc ............••.............•................ Te111111 Station .............•..•.•.....•.....•.....•....•... 

.. 
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ewa _________________ _ 
. •'-----·-------···---·········-·-········· 

TJ"PC.----··--·-·-·--·------·--·---·--·--···········-·-· 
Make Model and iaial number or Smote Meta utied for ICSI.------·-·········-············· ·-

Date laSI calibrated .... --······-····-··-··--·······-·--·---···--·--····-··-···············-····-- .. 

T>11C of Test: Free Accclu•rion. 

RECORD OF SMOKE EMISSION TEST 

Test No. '····-··-·····-···--·······················-······-·-·····-·-·········Smolcc Una1s 

Tes1 No. 2---·····--····-·-··-·········-······························-·-······Smolce Una1s 

RE.SUL TS: 

Aftrqc Tesr No. < ) and Tesr No.< >--·-··-··-··--·-·-Smoke Unus 

I certified thll the aboYc·mcntioncd motor Ychiclc has been tested for smoke cmi5-

11on capabili1y and :ound lO emit a smolcc density oL-···-·--···-····.Smolce Unus which 

docs not nmed/"cxceeds the 1molce limit oL •... ·-·······-··-····.Smote Unns pcrmined 
under p~ flPh (I) or ruk 3 of the Motor Vehick CConuol of Smote and Cas Emission) 
Rules. 1977. 

Issued and Sipcd by .•.....•................................ 

Name (Block kncrs) •....................................... 
and 

O.:sen11ion or Testin& Of'faccr .......................... . 

TEST CERTIFICATE ISSUED TO 

""'·ner/"dm•er or motor YChick (name) ... ·-···················•••••••••••••••••··································· 

of (Adorcss) ...........•......••. ····-·-······························-·················································-····· 
Tirne ......................• a. m./• p.m. Daac. .•.••........ _.Placc ................ _ •.•..•..•...•........................ 

To .-hom issued: Owncr/•driYer (sicnalurc). ............................ _. ____________ •.•.•.••..•...•.......•.• 

DriYin& Licence No ... , .............. - .................... Eapir~ ........ --....... ·-····························-·· 

• !H/tft w#itTI •pp/icGb/t. 
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SCHEDULED 
(Rule 3 (3)) 

HARTRIDCE/RINCELMANN CORR.ELATION CHART 
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l 3 4 s 

Rin&clmann Density Number 

Made this 14th day of December 1977. 
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STATUS OF IN-USE MOTOR VEIDCLE INSPEl.llON 
FOR EMISSION CONTROL IN THE PHILIPPINES 

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

The earlier rules merely addrmed particulate tmissioos for motor vehicles while the more 
recent muances also address gaseous emmions rrom gasoliJJe..powered vebides. Early legisla
tiom lumped vehicular emission control with regulation or homs and mumers and empowered 
the then Land Transportation Conunmion (LTC} as the enforcement agency. Later the Philip
pine Environment Code (PDC 1152) gave the LTC responsibility ror Motor Vebide Emmion 
regulation and to deputize other agencies as needed. The National Pollution Control Conumsgon 
(NPCC) was designated as the standard setting agency with the LTC as the enforcement arm. 
Presidential Decree ll81 (PD 1181) later modified the Environmental Code to give the NPCC 

. enforcement power ovP.r motor vebide emissions with the L TC ud tbe other agencies rendering 
siipportive roles. 

Executin Order 192 in 1987 subsequently eliminated the NPCC and ~ the powers 
ftmdions of that agency to the Department of Environment and Natural Resources. The DENR/ 

· . National Capital Region then became responsibl~ for enforcing PD 1181 motor vebide emmion 
control in Metro Manila. 

Present enforcement activities focus on control of particulate emmions (black smoke) from 
existing diesel-fueled vehicles using the Metro Manila Road System. 

The DE.,lUNCR has tearm in the field each day on key Metro Manila routes to identify and 
stop suspected acessive smoke emitters. The team members visually test the vehicles and failed 
vehicles receh"e "citations" and the license plates thereof are confascated until a certificate of 
DENR clearance is issued to the said vehicles. · 

Pursuant to Republic Act No. 4136, an administi;ative order numbered A0-91-005 was 
issued in 1991 by the Land Transportation Office establishing the New Motor Vehicle Inspection 
System. The motor vehicles covered are: 

a) All for hire motor vehicles except tricycles 

b) All for hire provincial buses where authorized routes include Metro Manila 

c) All prh"ate trucks, bu.~es.and mini-buses 

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

Inspection of motor vehicles under the NMVIS cover the following: 

a) Identity and Construction 

b) Engine and Power Train System 
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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 
1 

I) Electrical System 

The inspection with regard to em~ions and general safety are combined. This is 
conducted in 5 stages as: • 

[ Stage 1 I The vehicle is identified and various information is fed into the computer. 
The first inspection is done to check the vebic!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 exhaust pipe to check HC-CO emissions from the vehicle. . . . .. . · . 

I Stage 2 I This consists of three tests namely: 

The side-slip test which checks the front and rear wheel; 

The brake tests; and 

The speedometer mt. 

I Stage 3 I The third stage is the headlight test. The vehicle is made to stop at a 
specified position which automatically activates tbe headlight tester. 

I Stage 4 I In this stage the vehicle is driven to the pit where u,e undercarriage 
checking is done. The inspection ls conducted visually to check under 
chassis systems. 

·' 

( Stage 5 I Finally, the results from all the previous tests are tabulated and the 
verdict is banded over to the vehicle owner in official computer forms. ID 
cue o' failure re-inspection may be scheduled 
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Inspections are CT'~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. 

EXHAUST EMISSION TEST 
A Non-dispersive Infrared Analyzer (NDIR) type test is employed to measure 

the volumetric concentraton of CO and HC of the vehicle being inspected with the 
following standards: 

For gasoline-fueled engines: 
CO: upto6% 
HC: up to 1200 ppm for vehicles with 4-stroke engines; 

up to 7800 ppm for vehicles with 2-stroke engines; ar.d 
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 inserting the probe into the tail 
pipe to a depth of 20-25 cm. 

Readings for smoke are taken with pressed pedal. 

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

Since the North MVIS started operation on May 15, 1992 the ·percentage of failure 
of inspected vehicles is show11 as follows:· 

Inspected Failed ~ 
Mil} _.,.J9, 1992 

HC-CO SS 15 17 
Diesel smoke 192 13 7 

June 1992 
HC-CO 167 52 31 
Diesel Smoke 484 16 3 

July1992 
HC-CO 389 32 8 
Diesel Smoke 1165 IS 1 

August 1992 
HC-CO 253 23 9 
Diesel Smoke 744 18 1 

September 1992 
HC-CO 187 s 3 
Diesel Smoke 694 39 6 

IESTFEES 

The NMVIS charges a fee of P 50.00 and P 75. 00 for the inspection. or a light 
vehicle and bus unit, respectively. A reinspection fee in the same amount is col
lected once only if the vehicle which failed in the initial test is reinspected. 
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Mctc;cycl:?s re~~eseii! a large ~nd growing portion ot the rlet;o ~.bni!a 
vahicie pop~!a!::-::. Since these are equip;Jec:! •·1ith twc-strn~c eng:nes (v:h:c:i 
combine th~ :u:?~ a:~c l:.ibri~ant in t?":I) ccmbl!stior. precess; their ccntrlb~t!o:i 
to tt:~ O"./erall ~ii ~C!!ution burdr l Of the City is Cisproportior.ate to t~e'.r 
nl!mb~rs. 

It has been estimated that these motorcycles emit up to thiee t!mas as 
r.iuch hydroc'-rbons per klloi::etre driven thc:n do much larger passenger C!:irs. 
For particuiate t~~Y ~~:t a:mcst twice as much ss jeepneys per kilcmstre 
diiven. 

(FUEL STANDARDS IN THE PH!LIPPINES) 

The Bureau of Product Standards has formulated the follcwing Philippine 
National S!an=zr.:s fc; ·iu.c:!s: 

PNS 19:"! 990 - Specification for Motor Gasolir.e 
PNS 20:19£2 - S:)eclficat!on for DiesEl Oils 
P~S 21 :~ ;92 - Soecii;cation for Fuel Oiis 
PNS 22:195.!i - Specmcatlcn for Lique~ied Patrcleum Gas 
PNS 235 - Speclf!caticn fer Two-Strc!:e Cycle Gasoline Eng!ne Oil 

The e::.dsting ::?veis o~ lead in gasoline are as follows: 

up t0 1 ~93 0.40 g!L 0.60 g/L 

H has beer. pr~'.1c;sec th't fer t~a coming years laad levels shall be a~ 1ol:ows: 

1994-1995 
1596 onward 

For Fuel Oils 

Su!fu; 

up to 1994 
1995 

For Diesel Oil 

upto1994 
1995 
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3.8% 
3.5% 

0.8% 
0.5% 

Aegul~r(g/L) 

0.20 
0.15 
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Premium{g/L) 

0.40 
C.20 
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TABLE 4.5 

DISTRIBUTION OF VEHICLES ACCORDING TO FUEL TYPE (1990) 

Source: OOTC-l TO 
MIS Data for 1990 
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STATUS OF MOTOR VEHICLE POLLUTION CONTROL 
IN THE PHILIPPINES 

(In- use Motor Vehicle) 

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

Metro Manila's explosive population increase in recent 
decades has been 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. Many of the diesel engines undersized for their 
loads and characteristically emit large quantities of black 
smoke (particulate matter). ·Many of the diesel en~ines are 
either worn out or poorly maintained, adding to their 
tendency to emit air pollutants. 

Motor vehicle emissions not only 4egrade overall urban 
air qunlily, in Metro Manila but also ex~ose 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 
siric-wnlks, l.hosr. wnit.ing on t.hr. st.rr.Pt.s for puhljc 
trnnsportntion, and those riding in jeepneys end buses 
likewise receive relatively undilluted concentrations of 
these motor vehicle exhaust pollutants. The results of the 
air quality measurements conducted before and during this 
project in Metro Manila indicate that the public.· is 
exposed to ambient particulate matter concentrations of as 
much as two (2) to three (3) limes the accepted standards 
estnblished to protect health. Pollutants aside from 
particulate matter, Are of less importance, although lead 
measurements also indicate ambient levels in excess of 
health based standards. 

The Philippine Congress pnssed Republic Act No. 3931, 
known as th~ "Pollution Control Law", in 1964 creating the 
Nntional Water and Air Pollution Contr~l Commission 
(NWAPCC). The NWAPCC in 1967 published Rule No: 59, which 
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limited exhaust emission to a specified Ringleman number 
(degree of blackness) for no less than a "reasonable 
l'<'riod". This law was nmendeJ by Presidential Decree No. 
984, crentin~ the National Pollution Control Commission 
(NPCCl which subsequently revised t.he above rule in 1978 by 
prescribing visible emission standards for registered 
diesel-engine. It prohibited visible emission from gasoline 
vehicles for a continuous pP.riod of no morf' than ten (10) 
seconds. Recognizing that increasing motor vehicles use was 
fnsl becoming a major cause of nir pollution in the country, 
p~rticularly in urban areas, P.O 1181 ~as issued in 1977 
spC'cifically Lo control vehicular air pollution. In 1980, 
P.n. 1181 implementing rules nnri re~ulations were 
promulgated, superseding previous rules. These rules 
providPd revised emission standards for both registered and 
non-registered, diesel and gasoline-fueled veliicles, j. e., 
smoke opacity standards for diesel vehicles and carbon 
monoxide and hydrocarbon exhaust emission standards for 
gasoline vehicles. 

The above latest rules are now 
nrpnrtmrnt of Environment and Naturnl 
purs11.1nl to Exl'.'cutivC' Order No. 192, 
integrating the NPCC powers and 

enforced by lhe 
Rr!:;nt1rc:P.s (DF.NRJ 
issued in 1987, 
functions into 

OENR-Environmental Hanngement Rureau. Presently, 
OENR/National 

1 for lhe 
,..nfnrr,.mrnt of t.hese r11l el' is cionP. by t.he 
C;qii ta 1 Region-Df.NR-NCR (please see Annex 
organizational chart). 

The opacity rule, applied almost exclusiv~ly to diesel 
Vt'hiclcs, is currently enforced by the Anti-Smoking Teams 
operating out of four (4) offices in Metro-Manila. These 
lea.ms identify potential offending vehicles, pull them over 
for n more formal visual check using a Ringlemnnn Chart, and 
if the vehicle fails the test, the team issues a ticket 
instrucling the driver to have the vehicle properly tuned-up 
or repaired, and require the driver to report to the 
DENR-NCR Motor Vehicle Tesl CPnler in Quezon City for final 
l.P.sting using :t HArtridge SmokE' Heter. Vehicles failing 
thi~ t.est nre imposed an ~ppropriate pennlty and are 
rcqui red to report for re-test before the:.· can receive a 
C.p1·tificnte of Compliance. Below is the 15-Year 
Accomplishement of the Anti-Smoke Belching Campaign. 
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YEARLY SUMMARY OF ANTI-SMOKE 
BELCHING CAMPAIGN 

1977-1991 

No. of Motor No. of Hotor 
Vehicle \'ehicle Penalty 

YEAR Apprehension Complied Collected 

------- . ----------------------------- ------------
1977 657 34 9 I' 75,800 

1978 5,060 1,860 521,200 

1979 5,780 1,730 265,400 

1980 J,096 809 109,720 

1981 9,948 2,173 340,200 

1982 18 '05-1 3,5~3 477,870 

1981 16,224 5,366 6·19,680 

198·1 12,584 3. 160 548,349 

1985 13,371 5,297 859,150 

1986 7,520 1,726 409,380 

1987 9, 190 2,047 4'H, 945 

1988 2.436 l, 484 617,575 

1989 26,551 19,592 5,0 119,175 

1990 .\2,088 16,827 7,554,251 

1991 27,781 16,609 4,716,180 

l .. 
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SUMMARY OF STANDARDS AND 
.'EST PROCEDURES 

I. Non registered Light-duty Gasoline Fueled Vehicle 

A.STANDARDS: 

Weight GW (K~.) 

1,000 or less 
1,001 - 1,500 
1,501 - 3,000 

B. TEST PRODEDURES: 

CO g/km. HC g/km. 
---------------- ------------

25 2.5 
30 3.0 
35 3.5 

1. CVS System using LA-~ mode of driving 
2. F.CF. Type-1 Test 

JJ. Non-registered Diesel-Fueled Vehicle 
TE"st. Prcicedures and Standnrd 

A. British Standard BS AU 141 (a); 1971 
n. European Economic Community Directive 72/306/EEC Economic 

Commission for Europe 
C. Autrali nn Design Rule No. 30 Regula ti on No. 24 
o. 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 
t. Test Procedures - FreP-Acrelerntion 
2. Standard - 2.!l m-1 light nbsorption coefficient 
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III. Re~istered Gasoline-Fueled Vehicles 

A. STANlJAIH>S: 

Incht~ive 

Model Year 

1976 - 1981 
1971 - 1975 
1965 - 1971) 
196 t - older 
2 stroke engine 

B. TEST PROCEDURES: 

Idling Speed 

Carbon Hono:'tide 
Percent 

4.5 
5.0 
5.5 
6.0 
6.0 

IV. Re~istered Di~sel-Fueled Vehicles 

A. STANDARD: 

2.5 m-1 light absorption coefficient 

B. TEST PflOCEl>UHE: 

Frrr Ac~rlrralion 

Hydrocarbon 
ppm 

1000 
1000 
2000 
2000 
7800 



PROCEDURE/FLOU CHART FOR 
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(oc AHD GO FOR SNOKE BELCHIHG 
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STATUS OF MOTOR VEHICLE POLLUTION CONTROL 
IN THE PHILIPPINES 

(In- use Hotor Vehicle) 

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

Melro Manila's explosive population increase in recent 
decades has been accompani~d 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. Hnny 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 maintained, adding to their 
tendency to emit air pollutAnts. 

Motor vehicle emissions not only de~radP overall urbnn 
air quality, in Metro ManilA but also expose the cummuting 
public, comprising a significant portion of the population 
(."Reh business dAy to the hazards of high doses of air 
pollutants. The people walking on the streets and 
sidewalks, those waiting on the streets for public 
transportation, and those riding in jeepneys and buses 
likewise receive relatively undilluted conce~trations of 
lh(."se motor \"ehicle exhaust pollutants. The results of the 
air quality measurements conducted before and during this 
project in Metro Manila indicate that the public is 
exposed to ambient particulate matter concentrations of as 
much as two (2) to three (3) times the accepted standards 
estabUshed to protect health. Pollutants aside from 
pn:liculAle matter, nre of less i~portance, although lead 
mensurements also indicate ambient levels in excess of 
health based standards. 

The 
known as 
Nn t. i anal 
( NWAPCC). 

Philippine Congress pnssed Republic Act No. 3931, 
the "Pollution Control Law", in 196-1 "crel'ting the 

Wnter and Air Pollution Contrpl 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 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 
~·ehic-les for n continuous pP.riod of no more than ten (10) 
srconds. Recognizing lhat increasing motor vehicles use was 
fnst. becoming a major cause of air pollution in the country, 
particulnrly in urban areas, P.n 1181 was issued in 1977 
spt.•cifically lo control vehicular air pollution. In 1980, 
P.n. 1181 impiementing rules and regulations were 
rnomulgat.ed, superseding previous rules. These rules 
providPd revised emission standards for both registered and 
non-registered, diesel and gasoline-fueled vehicles, i. e., 
smoke opacity standards for diesel vehicles and carbon 
mr>noxide and hydrocarbon exhaust emission standards for 

.. gasoline vehicles. 

The ahove lntest rules are now 
0Ppnrlment of Environment and Natural 
pursiuml to Executive Order No. 192, 
integrating the NPCC powers and 

enforced by lhe 
Resources (DENR) 
issued in 1987, 

DENR-Environmental Hanngement Bureau. 
functions into 

Presently, 
OENR/Nl'\tional r•nrorrrmrnt of t.hrsr rule!"> l!'; rlonr. by t.he 

Capital Region-DENR-NCR (please see Annex 
or~anizntional chart). 

I for the 

The opacity rule, applied almost exclusively to diesel 
Vf•h i c lcs, is current! y en forcf?d by the Anti -Smoking Teams 
oprrating 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 th~ vehicle fails the test, the team issues a ticket 
instructin~ the driver to have the vel1icle properly tuned-up 
or repaired, and require the driver to report to the 
DENR-NCR Hotor Vehicle Test Center in Quezon City for final 
testing using n Hartridge Smoke Heter. Vehicles failing 
thi~ lest nre imposed an appropriate pennlty and are 
rc1111i red to report for re-test before t.hey can receive a 
c .. rt j ficnt~ of Compliauce. Below is the. 15-Year 
Accomplishemenl of the Anti-Smoke Belching Campaign. 
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·---------------·-·---·-. 

YEARLY SUMMARY OF ANTI-SMOKE 
BELCHING CAMPAIGN 

1977-1991 

No. of Motor No. of Motor 

Vehicle Vehicle Penalty 

YEAR A_pprehens ion Complied Collected 

------- --------------- -------------- ------------
1977 657 349 I' i5,800 

1978 5,060 1,860 521,ZOO 

1979 5,780 1,730 265,400 i 

1980 3,096 809 109,720 i 

1981 9,948 2,173 340,200 
I 

! 
1982 18,054 3,543 477,870 

1983 16,224 5,366 6-19 '630 
I 
I . 

198-1 12,584 3,160 548,349 

1985 13,371 5,297 859' 150 

1986 7,520 1,726 409,380 

1987 9,190 2,047 45·1'945 

]988 2,436 1,484 617,575 

1989 26,551 19,592 5,0·19,175 

1990 42,088 16,827 i,554,251 

1991 27,781 16,609 4' 716' 180 

189 
II 111111 •I I 



SUHMARY 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 

B. TEST PRODEDURES: 

CO g/km. HC g/km. 
---------------- ------------

25 2.5 
30 3.0 
35 J.5 

1. CVS Syslea using LA-~ •ode of driving 
2. ECE Tyre-1 Test 

II. Non-registered Diesel-Fueled Vehicle 
TPRl Procedur~s and Stftndnrd 

A. Driti~h Standard BS AU 141 (a); 1971 
D. European Economic Co•munity Directive 72/306/EEC Economic 

Commission for Europe 
C. Autralian Design Rule No. 30 Regulation No. 24 
D. U.S.A. EPA Federal Regulations Part 85 or Federal 

Regulfttion Part 86 
E. NPCC Rule~ nnd Regulations l•ple•enLing P.O. 1181 
f. Non-Registered Diesel-Fue?ed Vehicles with Reconditioned 

En~ines 
l. T~st Procedures - Free-Acceleration 
2. Standard - 2.5 •-I light ab8orption coeCCicie"t 
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III. Re~istered Gasoline-Fueled Vehicles 

A. STANl.lAROS: 

Inclusive 
Horlel Year 

1976 - 1981 
1971 - )975 
1965 - 1971) 
1964 - older 
2 stroke engine 

8. TEST PROCEDURES: 

Idling Speed 

Carhor. Honoxide 
Percent 

--------------
... 5 
5.0 
5.5 
6.0 
6.0 

IV. Registered Diesel-Fueled Vehicles 

A. ~TANDl\RD: 

2.5 m-1 light absorption coefficient 

n. TEST PROCEDURE: 

Frrr Arrrlrrntion 

I I I I I 111111 II I Ill I 1111 I I Ill I II 111 Ill II 11 111111 I 111 111 11111111111 111 1111 111 1~11111 1111 11111 

H)·drocarbon 
PP• 

1000 
1000 
2000 
2000 
7800 
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PROCEDURE/FLOU CllRRT FOR 
PAYMENT OF PEHALTIES AHD ISSUANCE OF 

COC AND GO FOR SN3KE BELCHING 
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COUNTRY PAPER OF INDONESIA 
--------------------------

t. INTRODUCTION 

1 • 1 LAND AND 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---ki-lometres. - Ntnnber--of is-land- is around 13,579-
islands. The big five are Irian (the western part of Irian), 
Kalimantan (the major part of the island of Borneo), 
Sumatera, Sulawesi and Java Island. 

-Popu-1 at ion 

Total Indonesia's population- is 179,378,946 (Data 
Populatior1 that live. in urban area is 55,433,790 
area is 123,813,993. Population distribution and 
province/island, and population density per square 
by province/island can be seen in Table 1 and 2. 

1.2 ROAD CONDITIONS 

1990). 
and rural 
growth by 

kilometer 

According to the road function, these are classified into 3 
_classes, they are 

Arterial 
Arterial 
connect 
h~rbours 

road· 
road is roads 
main cities 
or harbour to 

that service high traffic flows to 
or production centres t6 export 
distribution centre areas. -

Collector road 
Collector road is purposed to service middle traffic flows 
to connect big cities to smaller cities and service the 
area around. 

Local road 
Local area 
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 total 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 ~-

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 urba~ air pollution problem ir.-many-big 
cities could, to some extent, be correlated -to the 
development of activities in the sectors of transportation 
and industry, although commercial and residential sectors 
still contribute significantly. 
Examination of available data concerning ambient air Quality, 
veh i c 1 e. i ntens i_ty 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 oT areas sensitive to air 
pollution. 

I 1111 Ill 1111 11 11 I I 111 

The growing demand for better road transportation encourages 
construction of urban highway and toll road, or access
limited highways of higher standards. However, these have 
adverse effects on urban life. For example, plans for future 
expansion of highways and toll road to ease the heavy flow of 
traffic will encourage more motorists to utilize _these 
roads, increase the amount of noxious fumes emitted from 
motor vehicle and, in turn, worsen pollution problems already 
existing in the area. 

Jakarta as the biggest and the capital city of Indonesia 
confronted with various environm&ntal 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 emissior. and meteorological data as the input. These data 
were made available during the course of the study. 

Using these models, air pollution prediction for a given area 
or for the whole urban area has been obtained through 
simulations. Isopleth of each pollutant concentration 
have been constructed in the regional map. Emphasis has been 
given to areas suspected as being sensitive, i.e. areas with 
high intensity of emission or those with dense vehicle volume 
(vehicle kilometer as basic unit). Assessment of the 
reliability of the models has been done by means of 
validation procedures, by which ambient air measurement data 
acQuired from predetermined number of points has been 
calibrated to those resulted by the models. Correction 
factors, such as power factor, a new method proposed to be 
used for air Quality modeling, obtained·during tne validation 
process has been used to refine the models. Examination of 
air 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 managernet system of vehicle emission control 
in Jakarta area. 

Isopleth each pollutant in Jakarta is attached. 
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2.2 POLLUTANTS SOURCES 

The main source of air pollution in 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 X per year is only one of 
the reason causing the worsening of pollutant emission. The 
increse of traffic volume, travel distance and travel time in 
the area of dense traffic especially in the center of city 
will -be-other factors which increase-the- exhaust -emission. 
The later situation is closely related with the unbalance of 
the development of infrastructure and transportation system). 
Due to the uneven distribution of urban activities the 
traffic tends to concentrate on certain locations. This 
transportation pattern will cause traffic congestion, so that 
the magnitude of emission injected in those location, will 
also increase. That is why spatial distribution of 
pollutants concentration created inthe Jabotabek area is not 
uniform. 

Beside that, concentration of pollutants are caused by 
industry,. solid waste burning and residential area. 
Increase in activities coming from industrial sector will be 
accompanied also by the use of energy and commodities 
~raffic. This situation w111 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 populat~on and 
industries. ·This activity will contribute to the pollutan~s 
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 . TATION . . . . . 
: TON/YEAR . (") (") (") . 

------------------------------------------------------------------co 325578 0. 10 0. tO 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 QUALITY STANDARDS 

2.3.1 QUALITY STANDARD OF AMBIENT AIR 

To control the ambient air, the Government of Indonesia has 
issued regulations as followed : 

a. Law Number 9 of 1960 on the National 
Legislation, regulates the importance 
environment, these cover air and 
public health. 

Public Health 
of a clean 

water-, - to· the 

b. Law Number 4 of 1982 on The National Environment 
Legislation, r~gulates the management of environment in 
the- Republic of Indonesia. 

c. The Decree of State Minister of · Population and 
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 ~ir are presented in Ta~le 
6. 
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2.3.2 MOTOR VEHICLE EMISSION STANDARDS 

11111 fl JI II I 11111 I 

The motor vehicle emission standards have 
Minister of Conrnunications Decree.· These 
valid to all over Indonesia, they are : 

been issued by 
regulations are 

a. The Decree of Minister of Conmunications Number KM 
483/AJ.401/Phb-84 on April 25, t964 about roadworthiness 
inspection of motor vehicle production, trailer, semi · 
trailer, caroseri and its compont:11ts. 

The Decree states that all 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 exhaus~ gas emission inspection. 

c. The Decree of Minister of Communications Number KM 8 of 
1989 -on February 20, 1989 about requirements of maximum 
limit of roadworthiness against motor vehicle, t.railer, 
semi trailer and its components. This Decree also states 
the maximum-level of emission· content of Carbon monoxide. 
(CO), Hydrocarbon (HC) and the opacity of smoke of 
exhaust gas of :notor vehicle. 

c. 

· .. 
The maximum value/level are as follows 

The content of CO with premium fuel ( >= 87 RON) 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 50 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 Jakarta issued 

6 
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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 AND SMOKE TEST 

3.1 EMISSION TEST 

Ac:ording 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 rnoto~. 
veh i c 1 e 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 General of Land 
Transport, against each type of new vehicle before the 
vehicles are produced or imported. 

~e5ular inspection to be done··by ·Local Government twice a 
year against each vehicle operated on road. For time being 
vehicle to be inspected fimited on public passenger cars, 
bus, goods motor vehicles, special purpose vehicles, taxis, 
traillers and semi traillers . 

.... - - - 3.2 - ?ROCEOURE .. OF .. MOTOR VEHICLE EMISSION INSPECTION 

The procedure of motor vehicle exhaust gas emission and smoke 
inspection has been issued by Director General of Land 
Transport Decree Number AJ.402/8/5 on September 11, 1990. 
This procedure is used for type approval inspection and 
re5ular 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 veh·icles in 

I 111111111 II I 11111 11111 I Ill 11 I 1111 111 

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 surroundins condition (outside) 
The outside air temperature for the 
vehicles and the measuring (testing) 
should be arrouAd 25 ± 5 o C. The testing 
should not be exposed to direct heat of 
rain or wind. -

b) The condition of the motor vehicl~ 

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). 
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{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 wh~ther the working 
temperature of the engine has been reached. 
which mean that the warming up is su~ficient. 

(2) The idling rotation of the propelling en?ine 
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 

II II 111 I 1111 ii 11 I I I 111111 1111 

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 err.. 

after the rotation of the engine has 
the idling, attach the equipment 

the exhaust gas disposal pipe as deep 

After approximately 20 seconds, the measurement of 
the co and HC content can be carried out in line 
.with the SOP of the testing equipment. 

If the vehicle has 2 or 3 exhaust gas disposal 
pipes, it should be arranged that the exhaust gas 
is discharged through 1 pipe. 
If the disposal can not be made through 1 pipe, the 
measurement must be conducted at each disposal 
pipe, in this way, the connection must be 
calculated by way of finding the average value. 

Notes 

a) In 4 stroke engine, the probe must be 
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 measuring the opacity diesel of smoke 
content of motor vehicles 

1) Scope 

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

2) Testing condition 

a) Condition 
vehicle. 

of the propelling 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. 

10 
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(3) Before bein~ wanned up until the workin~ 
temperat~re 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 ther:nometer 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 requirements 
issued by the Government. 

c) Testing equipment 

(1) The-equipment is constructed in such a way that 
i~ 1s capable of sucking exhaust gas as much as 
(330 ± 15) ml within 1.4 + 0.2 seconds through 
a fi 1 ter pape·r. 

(2) The installation of the probe in the' exhaust 
gas pipe must be parallel to the axis of the 
pipe. If it is imposible for the probe to be 
par~11el, en.addition must be used. 

(3) The quality of the filter paper used no•Jst be in 
line with the class SA filter paper shown at 
JIS P3801 or the equivalent. 

(4) To know the opacity 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 the 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 : O. 98 < F ~ 1 .02. 

3) Testing procedure 

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

b) Before starting the measurements, clean the 
disposal system by·pressing the accelerator 2....or 3 
times without load. 

c) After the cleaning as mentioned in point 2 above, 
leave th& 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 . 

• 
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 ~o 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 automotive fuels in Indonesia can be classified into 3 
categories : 

a. Gasoline 
b. Diesel fuel 
c. Gas fuels 

Gasoline 

Gasoline is fuel for otto engine. It can be classified based 
on octane number. The fuel of standard octane 100 is 2.2.4 
trimetil-pentana and the fuel of standard octane 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 ~oo. It is the result of using lighter hydrocarbon 
and or adding additive substances such as tetraetil lead 
(TEL). 
Table 8 .presents typical test figure of commercial gasoline 
(premium) in Indonesia. 

Diesel Fuel 

Standard fuel for diesel vehicle/motor is classified into 
octane number. Its cetane 100 standard 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 x - 4 s amylnitrate will rise 
cetane number 7 to 30 and addition of 0.5 s 4 x 
acetoperoxide will rise cetane number 10 - 35. 

Table 9 presents the Indonesia specification for diesel 

13 

206 

• 



fuels (PERTAMINA). 

5. PROPOSAL TO MINIMIZE AIR POLLUTION DUE TO MOTOR VEHICLES 

To minimize air pollution due tc motor vehicles, there are 
many actions can be done. The actions that proposed to 
minimize air pollution are as fc~lows : 

1) Relating to engine of motor vehicle 

a. The engines must be good conditions, i.e 

The ignition syst'~ - should be tuned properly 
according to factory ~pecification, otherwise bad 

-combustion will result 
Air filter must be cleaned. A dirty fil~er 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 t~read tires should be discouraged, 
for example 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 ca~buretor, and therefore the use of it must be. 
er.couraged. 

Improved design, closer ~anufacturing tplerances and 
accurate adjustments are necessary for any 
components which affect combustion, viz. carburet~r 
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. 

14 
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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 
mot~rs to become electric trolley busses, or even 
electric train convnuting on elevated railway system; it 
has the advantages of : 

Free from road traffic 
Large carrying capacity 
Fast 
Air pollution free 
Hore 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 taxatio~ 
system. 

c. Improving 
telefax) 
driving 
reducing 

other convnunications facilities (telephone, 
to reduce people leaving their domiciles by 

cars to me~t each others, thus saving fuels, 
traffic loaj and air pollution. 

3) The quaiity 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 tne 
nature of pollutants constituent and content. 

c. TEL content, which may produce 
particulates. 

lead containing· 

d. The use of multifunctional additives, which may produce 
new pollutant to be observed. 

4) The use gaseous fuel (Compressed Natural Gas or L1quified 
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 tc CNG (compr·essed natural gas). Typically a 90 
X reduction in CO and a 40 X in HC (from that of 
gasoline) is expected to be achieved when the c~nversion 
system is tuned co~rectly. 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 lowe~ price. 

6. CONCLUSIONS 

From 
that 

the explanation abovementioned, it can be concluded 

a. The biggest contribution against pollution in several big 
cities of Indonesia especially in Jaka~ta.due t~ exhaust 
gas and smokP of motor vehicle. 

b. Generally level of air ambient pollution as well as 
emission in Indonesia are still below quality standard. 
However this level will in~rease and incre~se 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 
There~ore all 
these limit. 

of pollutants of motor vehicle exhaust gas 
determined by Ministry of Communications. 

motor vehicle operated on road must fulfill 

d. To control and m1n1m1ze air pollution due to motor vehicle 
there are many actions to be done, i.e 

Good maintenance of motor vehicle 
I~prove engine technology 
Using better fuel quality 
Improve mass transportation especially in urban area 
Using acditional equipment to reduce emission and smoke 
level 
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r£RSEIU\1tl\H I' EH DU DU~ l UDOtfES 11\ Dl\tf PE"TUHDUlll\llHY I\ 
>tEHURU'l' PMOPltlSl/PULl\U . 

Population Di.Cr.ibution and Growth by ProvJnc•/l•land 

1971, 1,80 ' 1990 

Penduduk/Popul•tJon •t 
Aata•rata Pertumbuhan 

Penduduk/Aver•g• 
(x l 000) Annu•J Popul•tion Growth 

PAOPJHSl/PULAU 
l'rovince/l•J•nd 1971 1980 1990 

Penduduk/ \ Pendutluk/ \ Penduduk/ \ 1971-1900 1980-1990 
l'opuJ•tJon ·PopuJat.i.on PopuJuJon (', (') 

cl, C2l (3) ( 4) IS) (6) (1) (8) (', 
l. Jawa-Hadura 76 086,l 63,0 91 269,S 61,9 107 581,4 60,0 2,02 l, 66 

a. DKI Jakarta 4 579,l l,O 6 503 ,.4;· 4,4 8 2~9,l ... '6 J,93 2,47 
b • .Jawa Barat 21 623,S 18,\ 27 453,5 ·' 8, 6 JS 3~4,4 19,8 . 2, 66 2,59 
c. Jawa Ten9ah 21 887,l 18," 25 372,9 17' 2 28 520,6 15,9 1,U 1, 16 
d. 0.1.·Yogyakarta 2 489,4 2,1 2 750,8 1, 9 2 913,1 l, 6 1,10 0,35 
•· Jawa Tlmur 25 517,0 21 t •\ 29 180,9 19, 8 32 504,0 18 I 1 1, 49 1, 08 

2. S1.1matra 20 808,1 17, s 28 016, 2 1CJ,0 36 506,'1 20,3 3, l2 2,71 

l. K•llmantan s 154,8 4 I" 6 723,1 4,5 ' 0~9,9 5, 1 2,;6 l, 11 

4. Sulawe•l 8 526,9 '1, l 10 409,S '1, 1 12 520,l '1,0 2,22 1,86 

I 

5. Kepulau~n Laln/ 8 632,1 '1 t 2 11 0'12' 0 '1 t 5 u 610, 2 '1, 6 2,77 2,05 
Other l sJ .,,ds 

INDONESIA 119 208, 2 100,0 147 .U0,3 100,0 179 378,9 100,0 2,32 1,97 . 
•) T•rma•uk penduduk tldak bertempat tln99al t•t•P (tuna wlema, awak kapal, pen9hunl perahu/rumah apung 

dan masyarakat terpencll). 
Including non p•r~•n•nt resident (homele•• people, aaJJor, boat peopl• and remote 
area co111111unity). 
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KEPADAT~H PENDUDUK PER KILOMETER PERSEGI 
HENURUT PROPINSI/fUL~U 

Population Density per Square Kilometer by Prov1nce/Is1tand . 
1971, 1900 ' 1990 

Kepadatan Penduduk Per Kilometer/ 
Population Density per sq.km. PROPINSI/PULAU Lu as ( Km 2 ) ! . Persentase/ 

Province/Island Area (sq.km) Percentage 
1971 1900 

(l) ( 2) ( l) ( 4) (5) 

l • .Jawa-Hadura 132 186 6,09 576 690 

a. Ol<I .Jakarta 661 0,03 7 796*) 11 017*) 
b • ..Jawa narat 46 229 2, I\ l 4 66 *) 592*) 
c . .Jawa Tengah 31\ 206 .. 1,70 640 742 
d. O.I. Yoqyakarta 3 169 0,17 789 884 
e • .Jawa Timur ·47 921 2,50 532 609 

2. Su•atra 473 401 24,67 44 59 

). J<ali•antan 539 1\60 28,11 10 12 

4. Sulawesi 189 216 9,85 45 55 

s. Xepulauan Lain/ 584 974 30,48 15 19 
Other Islands 

. 
INDONESIA 1 919 31"' 100,00 62 77 

•) Kepadatan penduduk sebelum pe~ubahan luns wilayall (OKI J~karta 590 Km• 
dan .Ja"'a Barat 46.JOQ.J<m 2 ). . . ! 
Population density before expanded (DK! Jakarta 590 Km' and Jawa Barat 
46,JOO Km'). 

1990 

( 6) 

814 

12 495 
765 
83) 
915 
678 

77 

17 

66 

23 

93 

, 
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TABLE 3 :TOTAL LENGTa OF ROAD THROuuHOUT INDONESIA 
ACCOROING '!'O ITS FUNCTICN AS ARTERIAL 

COLLECTOR AND LCCAL ROAD. 

I- NO. 
.... .. . . ·· ·;:· ·_.: FUNCTION OF ROAD I 

.. 
.. 

PRO'/ INCE . TOTAL ARTERIAL COLLECTOR ·.: LOCAL I I .. 
(Km) ····· (Km) ... (Km) .. , I=·: ... : .(Km> ..• 

I 1 ·1 DISl 
I 1A. A'--· -·""' : . 778 so I . ·- ..;) 

I 
gg "'6 i ·- I 

2 f SUMATE?.A UTARA 3.512.71 
3 I SUMA ~?..A 3AP--\ T 1.S60.!S 
4 IP.iAU l.9i5.5i 
s IJAM:SI J.6\JLOI 
6 I BENGi<ULU 9i0.7l 

·7 I SUM.A.1E?~6- SELA TAN 3.155.0S 
s I L"-MPUNG 1.m.:;o 
9 I D.K.I JAKARTA 56.10 
IO I JAWA BARAT 3.053.S9 
11 I 1.:.. W.61. TB.:GAE 2,S57.36 . . . 12 I D.; '\ OGY AKAi\ 1 A 

. 

13 I JAWA TIMUR 3,!;t.i.63 I 
14 I KALIMAXTAN BARA T 2.~7l.S5 I 
IS j K..o\!..!MANTAN TENGAH 943.17 I 
16 I KALIMANTAN TIMUR 1,197.56 ! 
17 I KAL!MANTAN SELAT.~N • n-z~ I~ I '·--· ... : 
l 8 I B . I A L. 795.57 I 
19 I NUSATENGGARA 3ARAT l,JS9.43 I 
:o 1 ·r-."USA TENGGARA TI:\iTJR 2,720.6i: 
11 I TIMOR TIMUR 1.301.38 I 
22 I SUL"'-WESi UT ARA l,i4S.04 I 
23 I SUL&. WESI TENG AH 2,SSl.50 I 
24 I SULAWESI SEL.&. TAN 2,Si!.05 I 
25 I SULA WES[ TENGGARA l,0Sl.S9 I 
26 I MALUKU 1,581.49 I 

6S3.5l I 2.SJS.63 I 
331.90 I 1.455.Sl I 
275.16 I I.700.41 I 
124..;5 I I.467.74 I 
1S6.46 I 7S4.25 I 
62!.63 I 2.568.47 

343.27 I 1,356 . .32 
ScUOI 0.00 

674.17 I 2.271.13 
t25.66 I 2,204.07 

70.S7 ! -..>84.60 

62~.S3 I 2,i32.S4 
491.5l 1,780.27 
l lS.79 S24.3~ 

115.oo I 1,166.56 

275.Se ~ Sll.61 
306.90 I .146.27 

356.91 I s 13.61 

592.09 I 1,823.55 

13&.02 I l, J 63.36 

489.99 I 1,234.03 

235.74 I 2,415.0S 

sso.44 I 1,969.16 I 
169.39 I 843.49 I 
381.38 I 1.160. 10 I 

93.57 
22.S4 I 

0.00 
l.E2 
0.00 

74.9S 
2.3.71 
0.00 1 

103.59 i 
27.63 ! 

- I .i2.6.) I 

!SS.96 I 
o.oo I 
o.oo I 

16.00 
0.00 

~1.40 I 
IS.91 r 

3o5.o3 I 
0.00 

24.02 

30.6S 
52.46 
69.01 

39.41 I , .. 7 llRIANJAYA I . J.60LS4 , . <Hs ... o I 934.44 I 19.oo ! 

===~=:==:==~~"'!"'"=-=!-==-====~'==========*'===r===~'=======:.:~ T 0 T A L INOONESlA 50,050.00 I J0,3 IS.00 38,368.07 1,366.93 I 

rce : Ministry of Public Work~ 1991 

.... ,,. I 
3 .pc. ·!'?SE WEE** • ?;;+&••+ffii±*''*· 
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TABLE 4 TOTAL NUMBER OF MOTOR V~HICLE THROUGHOUT 

INDONESIA -ACCORDING TO US TYPE 

No. I . · PROVINCE 19'5 1916 I · 1917 ·· t ~--!~i-- I . !9S9 I ... 1990 I . -1991 . -

l=.=J_==D=.L=AJ=CEH= __ =. =============.=n=.='?56==_ =. =__l=l=_~,39=.5'6=-~=--= ___ = ___ =_~?9=_;=~~=~~=-;,---!•:c~J A·~~' ;;~~s- '';::;i 

Passenger Car 

I Bus 

I I Goods Vehicle' 

Motor Cycle I 
I 

I 
. . . 

2 SUMA TilA UT AIUt.. . . ..· -·· · ...... ··-· .. 

Bus 

Bus 1,111 · 2,103 ,' .- 1,750 ;/.:;.J,14thl·:···.;:_;;~3,47~ · :.,<.,· '-'.354 <. 4,oll .,_., .... , ,-,. · -u ... ,.,.,,, ,'•.~ ...... .,,.,,,,.,,.,.., ,,S,.•·.·n.<•i·'·•"'''' ,,,,,.,,,,, ..• ·,.,.,,.,,. •,., -;.• 

13.31' 23.Sl~ IS.IS 6.11 20.llSI 9.71'JI 
Goods Vehicle 1s,001 J6,304 · ;· 17;720 /:; .. · 19,054 ~; :·' •u,OS9 ': .:·1J,3Sl , · 14,596 

" • ,_.,. • ~ .. -. ... ,.,,.,_e.;.· .,.,..( '¥Nh .. ,. ....... ···~ L .... : ...• ,., /I•''' ·_.·, .. ·.;d., •. · . ·• .. "•, •· ., ,...,:: 

- 7.961 7.99!1 7.00'J ·72.?9 17.17'J it.Sn 

Motor Cycle J~ •. 6~ 111,321. ;: 119,990 .::~m.7,561 ··,~. -.111;01s ·:·126,311. :.131,57S' 6.oil .,,,,7,.il'l ""'·"s.f,;';; .... ··:a.04 · · ···~-6~52i ,,. -··· ·•.oo~ 

•1 I Ill Ill Ill I 1111111111 I 
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I 
I I 

s I SU.MAO'ERA SEl.AT AN (I) .&76.6271 

I Passenger Car 'l.7SO I 
I 

I Sus 13.SIS l 
I 

Goods Vehicle 72.l7S I 
Motor Cycle 342.IJ7 I 

i I 

I 
61 DKJ JAKARTA l .,:!6.601 I 

I 

Passenger Car :W0.177 ! 

Bus 99.071 

Goods Vehicle 149.7!1 

Motor Cycle 697,572. 

i 
I 
I ; JA.WA BARAT S.&7,402 
I 
I 

I 16'>,147 
I Passenger Car 
I ! 

Bus '!S,79i : 

·Goods Vehicle 137.:93 i 

Motor Cycle 524,165 i 
; 

965.1091 I JAWA TENOAll ('2) 
I 

I 
Passenger Car 92,2191 

Bus 14.3371 

I 

Goods Vehicle 91,.507 

I 

Motor Cycle 7.59,976 

.. 
111111111 111111111111111 I I II II II 

II I I 11111 I 11111111 1111 I 11 1111 1111 I 
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9 JAWA TIMUR 

Passenger Car 

Bus 

Goods Vehicle 

Motor Cycle 

10 BAL I (3) 

l,320,4:!7 l,439,241 1' l,3'1,0S9 I l,.;70,S66 ISl:i,429 1,711,613 

a.:65 -6.76~ S.35°' 3.20~ I l.23"i 

. I 
1,9'i'i,G12 I 

IJAS~ 

164,155 114,211 I 91,572 I 109.011 l'll,960 149,9-10 I l&,431 

10.S9-&l -101.17~ 16.06~ 10.55'i IS.66~1 17.Sl~ 
11,~0 SJ,JS6 i !2,497 91,905 j 100,062 I 
31.16~ 7U7~1 l5.29Si 16.59~ 1.16~ 

7,175 

13S,l22 145,0021 131,3611 144,075 146,929 lSl,429 I 
I U4$i -10.31"i U!'i l.9-a~ 7.26~ 

l,010,275 1,091,SU 11,071,T.13 j 1,IJS,lOS . _l,_15.1.~~ 1,303,152 j 
S.O:S -2.51~ . __ S.S9'i 1.43~ ll.6;sj 

102,137 I 
2.0359j 

m,rn I 
13.79~ 

l,509,li4 I 
. l3.66J 

m.•01 2~::~ ':::-J "::. ":~ · ~~:d ~::'.~ 
t---+~~~~~~~~~~~~~~-

1 
Passenger car · 22,751 ·· 23.230 ·· · · :?&,901 I · 34.~ ·h· 40,6441 ··· : 4? ,472 j ··· S!,692 

2.06'.i 19.6'.?sj 16.49~ ,.. 1~.IS'i9 14.35~ 9.9Uii 

I Bus 6,169 6,SJS 6,71_9_ I 6,270 ' . 7,3691 . 1,390 i 7,957 I 
... . 9.74'ii -1.73~ .· .. -7.16~ l4.91S ·. 1i:11Sl .s . .:.:~ 

l 1 KALlMANT AN BAR.AT 7J,SSI 

-

-1 Passenger Car I 4,6851. 5.274 6,on 1 1,151 I 9,390 I 10.2091 11.2S9 
11.17" 12.S7~ 31.07~. 6.SI~ S.0:?~ 9.S7!0 

,-~~~~~~~~~-:-~~~-r-~~--;~~~-;..~~~-+-~~~-.-~_.,;.~:__~....;;_~ 

Bus I 2.346 2,574 2.915 I· .. i.m 1 2.~6.3 .. 2._112 L. 2.2S9 
I 1s.11o; 1 . .:1 is -33.SJ'M 3.54~ -u9~j 3.il so1 

Goods Cehicle. I 5,!56 j 6,471 1.s1s, . 1,402 'J,1741 · .. 9,s30 j 10,637 
9.SO~ 13.S9'i9. 10.561 1.42~ 3.74~ 10 . .tl ~ 

12 KALIMANTAN SELELA!AN (4 

Passenger Car 

Bus 

Gooas Vehicle 

Motor Cycle 

. 
~ 
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0.6H 

llS,519 
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13 KAUMANT AN TaMUR 

Passenger Car 

l • Bus 
I 
I Goods Vehicle 

Motor Cycle 

1• SULA V.'ESI UT ARA (S) 

I . Passenger Car I 
I Bus 
I 
I Goods v ehicle 

Motor Cycle 

I 
IS,SUL~~"ESISELATAN(~ 

j Passenger Car 
I I Bus 

I Goods Vehicle 
! 

Motor Cycle 

16 MALUKU 
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Bus· - . 
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Motor Cycle 
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. ,,. 
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· S,.221 . l:~ri~- ;~:J .. .6,452 s.~J S,211 . . 

3.12• s.sisl -19..39 .J.705 

_ 15,917 j_:. 16.D~ 17,S:4 11.S~~ Jt,.599 J lf.121 .. 
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-l.IUi 

.... 
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RS6..J 
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10.26..i 
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9.73 ... 
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5.07~ l.54 ... 
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I 
I 

I .. 
I 

! 

No. I PROVINCE I IS!S I 19'6 19'7 I 19'3 I 19S9 I 1990 I 1991 

I 

37,.2761 
I I I I 17 llt.'\JN JA \"A 40.66c» i ~~ 44.1131 '4.1"~ .... ,.J 4S.S99 

i I ·-~~ ~17 . .:.10~ o.os .0.02 . 3.205i 

I Passenger Car I 6.m, 6329 J 6.S90 I 7.09,~ 7.0S;~ 6.056 J 6.tn 
I ,_29 ~.57~ 1.93 .o.ss- -16.56 l.3:!5i 

I Bus I 1::57 1.117 ~.:J !.'SO J :.:mJ '·'::J 4.~ 

I I :0.7S~ 24.47"' -21.IS .. '-'..1:! . 10.D 

I Gooas Vehicle I 4.1121 4.456 ... 7'21 . 4.7171 4.546 I 4,729 J S.i~ 

I S . .:H 6.03si .O.S3si -3.76sf J.17 7.t.iii 

I Motor Cycle I 24.675 27,06' J :ZS.~~ 29.3'~ 30.2.:0,. 29.%!6 I :?9.714 

i.!3 4.SS 3.0I 2.9Ss! - -:J.41,J- ·· r.6-:~ 

I INDONESIA I s.m.097 7,.lOi,433 1.c10.17S j '·!~1.~111 5ZiJ..$i I s.sso.-i:;~ 9.Sl1.SS1_ 
I 6.6"tl 1.59~ 4.32SI S.96SI 6.iS . 7.20'1 

I 
I 

I 

I 

Passenger Car I 957.lU l.OS9,ISJ l,011,34~ ~'.07J.l06J l,li4~·~ .. l.2'J., 1.4!6.JSi 

6.56 . ~.10 S.i6 5.61 9.24 1.6-;Si . 

Bus I :?ll,4631 2S6.S7-' I 334.41~ JiS,73~ .;11.s6~ •65.631 I SOJ,OlS 

9.791i91 :?l.21 13.JO 10.70"'. 7.52~ 6 . .:6'1 

Goods Vehicle I SJ9,321 576.0M J m.sso I 192.Sll .I 9n _299 1 1,009 ,.3S7 I 1,004;3;.& . W I I .;.20 .0.605'; 2.43Si 4.77 7.14~ 6.91 Si 

Motor Cycle j ... ,~.11? I· _s.ns.9"'.s I s.209.S:U.-I s.~_!o.oorl s.110._oo~ .~!CJ?S.91~ 6~36'.050 
. 6.S6S! I.SO~. 3.71~1 S.~ 6.G7. 6.~'J 

( 1) Including Province of 
· .. Jambi, Bengkulu and Lampung 

( 2: Including Province of Yogyakarta 
( 3) Including Province of Nusa Tenggara Barat. Nusa Tenggara 

Tiraur and.Timer 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 Oc A~BIENT AIR 

CSO.J . 1• ;:n: 

I ;a,.. 

O\rlcbn r jur: 

Tlma h hf1~,., '"'' 
·. ni.t,;,1cn ... 1!:.11 "':'."• )Ii ... c,.h 

Amo"u 
(1"11; :I lf Jun 

lllJ1oi:.uf!C'n 
I 

) !:m 

0,10 ppm l'srarouftil!n 

c 260, Wm1J 

lO I'll'" N D I 11. 
C2:6C. ~.'m 3 J 

0.0J ,.r,., ~IU:..an 

C '1.Jo l.t/m'I 

0.10 rP'" CrrmOnmlt•nccnt 
( :O!J, J;fm)J 

O.lt; i::;.!m J C•~•lmdric 

0.06 rn&/mj · C:u•Lrnrtrlc 

Spckr:orl101o:nc1cr 

tlUIP.. An•lyro 

1U - Vol 

• Ill - Vol 
• VucuUf. r·cn;;:al:uan • AAS 

O.OJ ,.,..,. Mruvr)·Chlorr•nur Srw-.:1"t•lo111nmc1.., 
( 0 1«i;,.1, 

J ppm flcnld Spcc:ro;-h;,l:)lftClct 
fll60 

• J 
1um > 

O.H rrr.:1 name lnl\l:ar:on cc c "o ft/mJJ 

~~--~~----~--~~.._~~~-----'------------'-----~----------'- ---------------------~ ~te Measu,.~ 'ti-e is aver.llging ti• and for ~reraen: each hour is to be done 
count by ~t,.ic Hean 

- Stanclaro H2S no"t vaUd for re;ionsW\ic:n contains natural H

2
s 

- •) : S\IS!Si9Sted 

- NOIR : Non-dispersive Infnirect 
- HI-Vol : Hign VoJu.e S-pling Me1hocs 

- AAS : Ato:aic AbsorPtion Spectropnotc.ieter 
- GC : Gas CarOllatograJ)h 
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TABLE 7 : QUALITY STANDARD OF AIR EMISSION 

------------------------------------------------------------------EMISSION AIR QUALITY 
NO TYPE OF VEHICLES 

TYPE 
OF 

FUEL 
--------------------------------

co 
(S) 

NOx 
(ppm) 

HC 
(ppm) 

SMOKE 
(S) 

------------------------------------------------------------------
1. Passenger car - gasoline 

or premix 
4.5 1,200 1, 200 

- diesel fuel 1 ,200 1 ,200_ 50 

- gasoline 4.5 1 ,200 1 ,200 50 
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 

"'-· 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: vo 1 • evao. 

so: 'JO l . e•t:tP. 

SOX ·101 .evao. 

E:id ~oint 

20: 10% evap.temo. 

Reid Vapol!r :=ressure 

~t tOOc!= 

Oc .. ar.e N~mcer,:=-1 
' Oct.~r.e :-!um=>e r • :=- 2 

Lead Ccnt.C?!it 

TEL Cont.en'-
Ex 1::; :.en t· Gui;; 

Su 1 chur Ccnt.<:!'l t 

Cor~osior. C~-~tr~p 

Scec.Gr;:ivi~y 6u/o0°F 
~P! Gravity ;:it ec°F 

'Colour,VisOJ;;;.1 

' Oc!our 

TABLE 

r..----

OC 
o ... 

oc 
C-

"" 
OC 

p::; i 

s/1 
:r.1 I AG 

mg/100 ::ll 
.,. .... ~ ... "'-
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!:,007 
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=~ " _...,' -

y•"111c·.-1 
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c 60/60 F 

· ;:: l a:ih Po~ n c. ( =. :-L c~} 

• Pour Pco int. ma:' . 
0-

1'" 

'Clcud point m:ix. 
0

i= 

' Secirr.ent ccr:t.en~ 

: ~O? te :- con t.~a i:. ~ .,, :; 

• co lcur ASTM 

' .\::;h ccn tent. ,; '" t. 

' Carbon r~s~due(Conradson) 

·I Sulphur conterlt. % wt. 

TABLE 9 
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!·.CC 

o~e:::e! fuci, 

!GO 

------------· ------------
o,a;:o-o.es: G,950-G,920 

• c s.a 

~5 45 

55 

60 

i:t~x. o.o• ma;.c. 0, 02 

111~:(; • 0 I 55 ma:<. 0, 25 

ir.:.;-: • 

m~:-::. 0, 'Ji 

a.cs ::ia:-:: • t • 00 

max. 0,3 !llD.Y. • t 

raax. i.fo. 1 

nil r.il 

:nax. 0,6 

::;!i1 .. al 5 

rr.1n. .+O 
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I 
- ...... 
- ..... 
- ..... 

----------------··-· 
SOx Jakarta 

Tolal 24,710 ton/year 

lndusulal 
62.~ ............ , ...... ' 

Figure 

Transpor 1a11on 
26.5 

SollcJ Wrt:ilO 
02 

L. ........................................................ _ ............................................ ...... 

-------- tW a F _....,,....._... 

Solld 1Nas1.J 
U.I 

Partlculate Jakmta 
Total 7 ,071 ton/yuor 

Ttan:;µut l&llon 

" .· .;~~~~'.iJt-'.~ '1. I 
~~~i~j,\'~;_;.?.f~:l>J'~~.~~.~~ 

~>~2:~~~~·~f~if:~ ·;!/~/"~~· 4Y°?.;·~$.'..:~~,~ •.• ~iJf.J..i!]?'}ll';;,11~'f':. "'..:.' 
,,('").C<f'J-'•n....,;. '""'k• li'·~E-"'"""-'" ''% .:;< .ff'~~.;;~·:--:~w~~~~/;t-:~~: .. ~ ... 
··~~-r;~:t:.~rr~~~~~; .. ~-r~~f. 

"· 1 •:.::?WJ!°~"'1Wv.1",+t£~&1i'f,.' . 
.. i "~"1t"~m'1 11·11 ttmllin11ni:

1
11H!'iHhH' 

·~~· . '1'· " ~jtt.if~ ~· .. :1!i!l!!!1ijH!111.rn::'' ~~· . ~~~P1,.. ;i11..~~ ... t· , .. vfl .. 1·1111m:l1,,,."1wrn1:v , r.r.r~. ,,.·~"1 .. ,.( .• . .. '""'ll'i"l!'·""lii' · Jl~~i·~ 1:. ·~~·<.it ~':l:!i 1'iJ il1 1 i;.IH!~ , ·~,w~p~1rt·~:tr1r~~r.i4·:;1Hn·1 • 1nc11s1r, 
... :,: .. (jJl·~··111,;tktJhi:>,.;Y'il / 1·1 l3 

"" "·~~G!;i~."'°'~. / 
........ _ .. ,,,.· -----·--RoslcJenllal 

33.2 
'''"'•' ......... '" ' 

F lgurt 2 
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= pe~iodically e~posed high concentration than standard 
(especially on January, February 1989) 

= all year exposed to high level than standard 

8.16 SENSITIVES AREAS IN THE OKI JAKARTA 
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•= 
CJ= 

concentration equal with concentration of background area 

concentration higher than air ambient standard ~ualit1 

concentration lower than air ambient standard quality, 
but concentration higher than concentration of 
background ·area 

.17 DISTRIBUTION OF POLLUT~NTS CONCENTRATION 
IN THE 01-\I JM~,\RTA 
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!. :r?;e ures~nt ~ituatiQC 

2. ' 
Urban t=2nspcrt is generally believed to be responsible tor betveen ·1u to 80 
percent oi the ~issions causing air pollution in the greater l"ehran area. 
While autc.'to!:>iles are responsible for a ·cicjority of these emissions, urban 
buses and a large nt!lDber Of cr.otorcycles also contribute to the problem. 
"l'ehran Hunicipality is therefore actively pursuir.g the cievelopmer.t of 
alte:-nate.·less polluting transport. modes such as a metro and t.rolley buses. 

A. Tehran's Urban l~ 

J. it 1s estimated that there are about u. ·1~ million passenger cars and 
liet1t du~1 trucks C< ~:!> t) 1n the Greater ·rehran area. Around U.!> million 
passenger cars1 on average, are operating on any given day. each making 8.~ 
trips/day gith an occupancy of 1. ~b ~sser.,:ers. ·and the total passenger trips 
generated is around 6.!> lllillion pax-trips/day. .Light duty trucks number about 
bu.uuu, and ciake on average !>.4 trips/day ~i~h an cccupancy oi l.b. generating 
an additional u.~ million pax-trips/day. 1n total, passenger cars and light 
<!Uty trucks acccunt for about CJ million (!>1%) oi an estimated total of about 
H.:> million pax-trips generated e2Cb day in the city. 

4. Ln addition to the above passenger cars, there are about zu,uuu taxi3 
~hich operate either a, share taxis ~n a fixed route, or as regular ta.xis. 
The tor.r.er charge a f i.Xed !are per passenger (Hials 2UU) ircespective of 
distance. lt vas estimated (l~~U) that there are on average ~uuu active taxis 
c~~rating on a given day. vith each generating 11~ pax-trips/day. for a total 
oi l.b million pax-trips/day. Passenger cars. light trucks and taxis 
the~efore account tor about bU percent oi all passenger trips in the city. 
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~. The number of motorcycles in the city is not knovn precisely; .there are 
about J~u.uuu registered motorcycles, but it is est.imated th~t the total 
nUt:lber could be as hi&h as bUu,uuu. Ha·sed on·an avera~e of ·1.-:, trips/day and 
an occupar.cy of 1.~. it is estimated that motorcycles generate about 2.1 
million pax-tr1ps each day. : 

b. Huses and mini-buses account for an_additional ~-2 million pax-trips per 
day. 11lere are about J~uu buses and a similar number o! mini-buses, though 
the latter are planned to be phased out as larcer buses_ become available. 
t'ublic transit services <bus and mini-bus) therefore account for less than a 
quart.er (lo\~) of total passenger trips. 

"I. 1t is estimated that there about 2u,uuu heavy t.rucks in the Greater 
Tehran area, and about wuu of these are government ovned. About bU% oi goods 
imported to 1ran pass through Tehran for distribution to other parts of the 
country. Huch 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 delivery. :>everal distribution centers for goods are currently being 
.planned for const.ructioo along the periphery of the cit.y. t·or instance, one 
such center for fruit 1 vegetable distribution is being located to the south 
of the city. ,. 

J:S. Urban transoort operations 
' 

H. congestion Levels: At present little.or no ~ta exist on capacities or 
traffic volumes oo various road sections in the city. Houever. visual 
observations indicate that a high level of congestion takes place during most 
of the day, particularly in tbe city center. Averaee vehicle speeds are said 
to be belou us kmph in this central Business Uistrict Cl!tsU) area. There are 
several ~-v and N-S arteries that operate at. or near capacity,·vith the ~-w 
corridor~ carrying somevhat. more traffic. HOttlenecks are coaxnon at 
intersections vhich are not designed for high volume flov, and many major 
intersections are roundabouts. 

Y~ Iraffic Management: !n order to ~.anage the spiralling grovth of traffic 
in Tehran, the city center ~as designated as a restricted traffic area about a 
decade ago. This area, covering about 2J sq.km. (see map attached>. is t.he · 
focus of current ·and° planned traffic management .sche:nes. · t'I"esently, about lU 
percent of the vehicles in Tehran have been issued stickers vbich allov theaa 
to access this area during restricted hours (UbJU to-lJJU hrs). AbOut tvo
thi~ds of these permitted vehicles are t;overnment ovned vehicles, another 12i 
are physician's cars and the remainder include taxis and.other vehicles. ~ch 
permit costs betveen Hials Ju,uuu and JUU,UUU per year depending on the type 
oi user. A survey conducted ~ years ae;o indicated that about J.:> million 
daily passenger-trips vere either originated or destined in this area. ln 
addition, there 1s a larger area, covering about half the city, vhcre truck 
restrictions apply. in this area only abOut 1U% of the truck fleet can enter 
during restricted hours (u-:,uu to 21uu hrs>. No restrictions are placed on 
motorcycles throughout the city. Although no data exist, traffic personnel of 
TH believe that these restrictions have significantly reduced automotive 
traffic in the city center • 

1u. uems:ind Honagcment: !n ordor to manago peak demand on road tacilities, a 
staggered vork hours program uas instituted in Tehran about two years ago. 
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1'!1e program called for separation of educational Cschcol>. government. anrl 
coma:ercial start times cu·1uu.ueuu.uyuu hrs respectively>. out uas abandoned 
\lhen f OUnd to be tCO rigid for lllOSt needs (et. dropping school children Off 
could not be combined uith the uork trip). Alternative programs can bE:
pursued, part1cul3rly employer based and f lexi-time progralll3. vhich ?\av~ been 
iound to be successful in many countries. 

11. ~rkine rsanae~: A major component ·of an urban transport systen 1s 
parking. and this aspect appears not to have· received much attention in Tehran 
so far. Huch can be accomplished through careful controls on the amount and 
pricing of parking facilities. At present, most of the street~ in the city 
center allou on-st.reet 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 trafiic .separation/discipline is adversely affected. 
Any future program of traffic management should include development of a 
detailed parking management scheme for the city center as a high priority. 

14:!. ~: urban bus services in Tehran are provided by the united 
_uus t:o.CUHCt. a government subsidised public sector company. There are ~~uu 
buses in the UtJC fleet, ~J% of vhich are lb or more years old. -All units are 
diesel pavered Csee J.K: conversion belov). The nmber of buses operating each 
day on the road is about 2~uu. The level of' maintenance. as evidenced by • 
observed emissions, of mo.st of the buses is Poor. The age. poor condition. 
along vitb overcr®ding and high N-S ,gradients found in _the city, cause the 
l;>_uses to er.tit a high level of air pollctants, mostly particulates. l'here are 
l!>l bus routes vith a tot.al route length of 18UU km. Average bus speed is 
about 1u kmph. Total current ridership is about J million passengers/day 
vhich is up J,% since last year. A ~ark A Hide facility czuuu cars>. served 
by express bus service. located to the east of the restricted CHLJ area bas 
proved successful, and three more such facilities are planned.to the north, 
south and vest. ~us fares currently are very lou. Kls 1u for regular service 
and Hls ~u ior express service. Parking in the Yark & Hide costs Hls '~u. 
1"he operating cost of regular bus service has been estimated at ffls bU per 
passenger trip , and therefore the tariff covers only one-sixth of ~osts. 
l'here are about 3~UO mini-buses in Tehran. Hovever, they are being phased out 
and replaced vith regular buses in vieu of the difficult congestion situation 
in the city. l'he current public transport. system is poorly integrated. and in 
the future it is hoP.ed that vith the development of other mass transit lllOdes 
(see belou) a more integrated service can be offered to effect a sign1f 1cant 
shift aYay from private automobile use. 

lJ. ~ctedstj~: l'he 1r.ajor characteristic of all vehicle sub- _ 
fleets in Tehran is their hiBh average age. The Mission estimated the average 
age of the pa~senger car fleet to be 1~ years, and the trend is to higher 
average age. According to data from the United ~us co., the average age.of 
the bus fleet is also high. exceeding lb years. As retards the composition of · 
the passen~er car I light duty truck fleet, there are a limited number of 
vehicle types: based on domestic production data about "IJ"/. of the fleet is 
medium size carsCl.4 to i.u lt engine), mostly ~aykan (lbUU cc Hillman Hunter 
engine), and ~U% small sizo cars, mostly Saipa/ ~enault ~ (llUU cc engine>. 
The rest being distrib~ted among a number of other locally produccq vehicles 
Ceg. nazda pick-ups, .Land Hover, ~e~geot ~U4, etc.). About ~U%'0f the 
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rcctorcycles in use arc of domestic manufacture. and oi those lar&er than ~u 
cc, most are Honda (4-stroke} or iamaha Cl-stroke>, uhile those less than ~u 
cc are all i-stroke Ceg. Vespa, uravo •. Peuceot., etc.). The bus fleet consists 
mainly of locally produced iran-ttercede.s Henz CUJUl) uhich make up b~% of the 
total, and imported vehicles CHercedcs ucnz, !karus, Volvo) make up the 
remainder. Three types oi mini-buses Ct'!AT, 1 Vt.UJ, r.ercdedes tsenz> are 
lccally produced. No data exist on the composition of the heavy duty truck 
fleet, houever, t.he fleet consists of a large variety of imported and locally 
prcduced truck3. 

14. ~neine technology, ~mission t:ontrols and tie~: As more than YU% of 
Tehran's vehicle fleet consists of the abOve-me~tioned types pioduced locally 
under license, the engine technology of the in-use fleet is mostly of ~uropean 
technology from the early l~bUs <the ~aykan produced since 19bb, the Henault 
since l~ffl). This means that no emission controls at all are used, and fuel 
eiticiency is poor (lou compression, no engine modifications}. Therefore it 
is believed that the so~lled pre-U.'t: emission levels of the ~uropean cars 
are most representative of the actual emifs1ons of the Tehran fleet. A 
preliminary calculation using t1! llJ.l:'t:HT9U suggests the folloving 
representative emission and fuel consumption factors for the light vehicle 
fleet oi l'ehran: 

. 
w: bJ &!km HC: ~.2 g/lun NUx: 1.1 g/klll t·uel cons: ltS.1 lt/lUUkm • 

The above assume an average speed of,1H kmph and includes cold start and 
evaporative emissions Cin the case of HC.:) and do not account for altitude and 
slope ef iect.s. The cu, .UC, and fuel conswn?tion figures above are 
particularly disturbing: a vell tuned conventional engine of the ·19·1us could 
generate about 4U% less llJ and HC, and the fuel consumption could be on the 
order of 12 lt/100 km. 

1~. JJgal~ic Automo~ive l'rQduction: ln lran there are 1u manufacturers 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 actual yearly output nov is about 2~.uuu. Also, plans are undervay to 
manufacture more modern vehicles: l'eugeot 4U~ and zu~ Uran Modro co.>, 
Heoault 21 C:>aipa co.), and soon Hercedes, Citroen, uaivoo, and Volkswagen. lt 
'las noted that these vehicles are of the latest turopean conventional 
technoloey vith regard to emission controls, i.e. t}ley·can comply vith the ~c~ 
1~-u~ emission standards. 

lb. f.lJe.l..s: l'he mission estimated fuel consumption in ureater Tehran to be 
1.~ million tonnes of normal (61 octane rating) gasolin~ and ~~u.uuu t of 
diesel for transportation. unly a·minor quantity (about bUUU kl) of super 
<high octane number) gasoline vas consumed, vhich is a further indication of 
the poor iuel e£f icienc1 of the in-use vehicle fleet. l~e quality of fuols is 
also rather ·poor: 2.11 &Ital <or u.~b &fl) lead content in the gasoline, and 
1% by veieht sulphur content 1n the diesel. ruel volatility is also high, and 
the mission estimated the Heid vapor l'ressure to be YU/HU kYa • 
(vinter/sumner>. A recent attempt to introduce unleaded gasoline vas not 

l./t::uropcan community•s '"CCmputer t'rogram to Calculate t:missions from Moad 
l'raU1c" 
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accepted by the public probably occ~use the fuel h~d a lo~ cctane rating vhich 
caused engine knocking. 

u. Air POllm..ion :>itua.t.i.Qn 

n. W[erall Qir ouality: According to available air quality data, the city 
of rehran faces severe pollution from l.'U. suspended partic_ulates, ~2. 
airborne lead·c1 ug/m:J yearly averace> 3nd NU2, the levels often exceed VHU 
guidelines. Although no recent measurements of ozone are available, it is 
strongly believed that photochemical episodes occur frequently. The topography 
of the city (mountains to the north and east, and flat terrain to the south 
and vest), vind direction and speed Ccalm most of the time vith mild vinds 
from the vest/northvest}, sunshine CJ~.~N latitude), and frequent temperature 
inversions <about ZbU in one year, usually occurring during the night and 
lasting till mid-morning> provide the necessary conditions for photochemical 
transformation of the higH vuc and NUX concentrations •. 

18. t:mis.sj.on sources: To date no emission 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 situated 
mostly upvind to the vest of the city. and a.refinery to the south), as vell 
as small factories located throughout the city. ".rbe city authorities, based 
on a theoretical approach, estimate that road traffic ts responsible £or "/U to 
~U% of the overall emissions, .vbile the rest!is attributed to industrial and 
residential emissions. · • 
1~. Local PC>llutants: 'l'h~ mission, based on the assUAJPtions laid dcwn-in 
Annex ll, made the follouirig estimates of the annual road traffic-emissions 
for Tehran (reference year 199U): cu 'l~U kt; vu.: 9U kt: Nux 2~ kt; Lead 1 
kt: su2 ~kt; and Particulates u.~ kt. 

zu. Greenhouse uas~s: Hased on the fuel consumption (including .industrial 
activities) in the urban agglomeration oi Tehran in lYUY, and taking into 
account the above estimates vith regard to road traffic, the mission estimated 
the f olloving emissions of ~"02~ 

uasoline 
JJ1esel 

Of vhich ·transport 
Kerosene 
Heavy .t·uel 

consumption kt. 
14!>~ 

24"/J 
~!>U . 

1U~9 
~l:S4 

CU2 t:missions kt 
:.S2UU 
·1uuu 

ISUU 
J!>UU 
JOUU . . 

Note: No data for natural ga! consumption are 1nciuded. 

The above indicates that road traffic accounts for approximately ~~t of the 
cu~ emissions, houever, tho total does not include nat•Jral gas vhich is used 
by nearly three quarters of Tehran households !or cooking and heating. Apart 
from l...'U'~. the other greenhouse gases are also emitted in minor quantities by 
road traffic in ~·ehran, eg. CH4 :s:1 kt, N2U u.1 kt. 

~!. Health Impacts: Studies have shoun high lead concentrations in the 
blood ot ·rehran•s residents. l'he relat1ve1y trequent occurrence of 
temperature inversions <as.many as 2bU days 1n a ye~r), vould indicate that 
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the health impacts of air pollution are significant. uouever, spcc1nc 
information on other health impacts vere not availaolo ~o tho mission. 

l"L air t'Ollution..lfQDit.Q.d.ng: Ambient concentrations of a number Of 
pollutants are systematically monitored by the iollouing institutions: 

• 

• 

• 

1'be uepart.ment of ~nvironment operates one Cused to be ~ in 1Y91) 
st~tion measurinG UJ, l'IUX and :>Ul ambient concentrations Cuntil 
recently THC and suspend~ particulates ~ere also measured) • 

. 
Hinistry of Health operates lJ stations, monitorin~ SU-l, suspended 
particulates and lead. · ~ 

Ministry of Uil operates l stations Cone mobile), 1DOnitoring &rl_ 
Mrl,, particulates, sulfation rates, haze, and meteorological data • 

. 
The Atomic ~"nergy organisation of !ran measures ~race elements 
Ceg. lead, etc.). 

~. t'Olicies Affecting llrbaD transport, 
. 

C!"J. t'Uel f>rictng: t"Uel prices in !rar. have b1stor1c.ally been set at 
extremely lov levels. l'resently, gasoline is priced at Hls. ~u /11bre CU.SS 
u. 14 /gallon>. and diesel at Hls. 1u /libre ,lUSS u.cr.J /gallon>. These lov· 
fuel prices bave several implications for urban transport and air pollution in 
Tehran. Automobile use 1s favored o~er public transit, .since the latter 
~nnot compete at such extremely lov fuel prices. t"Urtber, fuel efficiency is 
not an important consideration, and the continued use of extremely inefficient 
and obsolete vehicles Ca bout 40J of Tehran• s automobile fleet can· no longer be · 
tuned-up) is the major cause of htgb vehicle emission factors, and the 
consequent high contribution of urban transport to air pollution in Tehran. 
1ntroduction of unleaded gasoline bas also been hindered by tile lov prices 
vhich make the cost of producing such· fuels uneconomic. 

24. Provision of t'Jlhlic transjt; l'Ublic policy has long favored automobile 
0'1nership over the provision of public transport. ln fact, previous 
governments had made the ownership of one automobile per family an objective 
of public policy. As a re3Ult, de~elopmen.t of public transport services in 
·.rehran '1as not, until recently, accorded much priority. and even today public 
bus services are generally regarded as a socially 1nf erior form of transport. 
~us tariffs have acc0rdingly, and in line vith the lov cost of automobile use. 
been kept extremely lov CHls. lU /trip) vith the result that the public bus . 
company recovers about one-si.Xth of costs, and on sdme routes only minimal 
services are provided. '!he ffunic1pal1ty is·nou actively· pursuing a number of 
public transport initiatives such as express buses from ~ark I Hide 
locations.the Metro and l'rOlley ~us Csee belou), hoYever the success of these 
efforts vill depend to a large extent on either rectifying the distortions 
caused by lou fuel prices, or reliance on heavy subsidies ior public 
transport. · 

2~. ~aDd use ~olici~: Tehran has gr<Xln rapidly from a city of less tban 
one 111ll1on _people in 1~4b, 4.~ million in l~f/b, to over & million in l~Ub. 
11:e resident population new is estimated to be about 'l.2 million, and 
including the people vho come into the city durin' the day, the population 
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I 
served by the 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. vitb densities being tripled in some cases. These 
increases in densities have not been coupled vith increased provision of -
competitive public transport. facilities, and even though the city is 
adequately endoved vith road space Ci4% of land areal. the resulting increase 
in vehicular traffic bas caused severe congestion in the dovntovn area. 
A1;8lomeration diseconomies may already have set in: there nou appears to be a 
net out- migration from the city. u1th the urban grovth rato, vhich vas over 4 
% pa. recently, declir.ine to 1.8 %, vhich is belou the rate of natural 
increase for the nation. 
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