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" PREFACE

In response to a request from the Gow}ernment o'f Islamic Republic of Iran, thé

Government of Japan demded to conduct a Master plan study on' an Integrated o

‘ Master Plan for Air Pollutlon Control in The Greater Tehran Area in 'I‘he Islamic :
_Republic of Iran and entrusted the study to the Japan Internatlonal Cooperation |

- Agency (JICA)

JICA sent to Iran a study team headed by Dr Osayukl Yokoyama Japan

: Weather Association, associated w1th UNICO International Corporation, five times

between Aprll 1995 and November 1997.

The team held dlscussmns w1th the offlclals concerned of the Government of
Iran, and conducted field surveys at the study area. After the team returned to
Japan, further studies were made and the present report was prepared.

I hope that this report will contribute to the 'promotibn of the project and to the

‘enhancement of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the

" Government of The Islamic Republic of Iran for their close Cooperation extended to

“the team.

December 1997

Kimio Fujita
President

Japanllnterhational Cooperation Agency
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- Me. Kimio FUJITA

~ LETTER of TRANSMITTAL
December 1997

President
Japan International Cooperation Agency

Dear Mr._Fujila

- Itis my grcat pleasurc to submit herewith the Repmt on the gtud}r oi an Integx ated
Mast{n Plan for Air Pollution (‘ontrol in the Greater Tehran Area in the Islalmc Republic

“of Iran.

The Study Team which :consists of Japan Weather_ASsbc_iation (JWA) and UNICO
International Corporation (UNICO) conducted surveys and field observations in the
Islamic Republic of Tran from March 1995 to December 1997 as per the contract with the

Japan International Cooperation Agency.

Basced on the findings of these surveys and observations as well as the data and
information collected and analyzed in Japan, the Study team held discussions with the Air
Quality Control Company belonging to the Municipality of Tehran and other authorities
concerned, and has formulated the Integrated Master Plan for air pollution control up to the
year 2010,

On behalf of the Study Team, I would like to express my deepest appreciation to the
Government of the Islamic Republic of Iran, the Municipality of Tehran, Air Quality Control
Company and other authorities concerned for their great cooperation, assistance aud the
heartfelt hospitality which they extended to the Study Team during our stay in Tehran.

I am also greatly indebted to the Japan International Cooperation Agency, the Advisory
Comunittee of this project, the Environmental Protection Agency, the Ministry of Foreign
Affairs and the Embassy of Japan in the Islamic Republic of Iran for giving us valuable

“suggestions and assistance throughout the project.

_ Yours faithfully,

0. YOKOYAMA
leader of the Study Team for
the Study on an Integrated
* Master Plan For Air Pollution Control

. in the Greater Tehran Area
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Executive summary

The objective of the Study is to formulate an integrated master plan for air
pollution control based on the research, survey and analysis on socioeconomic activities

and air poltution in the Greater Tehran Area which is the area within the administrative

boundavy of Tehran.

~ The Study started from Apﬁ! 1st, 1995 covérin_g survey and i:wéstigatiqh on
Municipal organizations consisting of Air - Quality Control Company, Tehran Traffic
Control Company, Tehran Comprehensive Transportation & Traffic Studies, the Tehran
Transportatlon and Traffic Olgamzatlon the Organization: for Relocation- and
Syhtematlzmg Urban Industrlal and Trade QOccupations aud the Tehran Vehlcle
echmcal Inspeclmn Bmeau ote. as well as the public org‘imz,at:ons in the Central

Government such as Department of Envrmnment Mmlstry of Gil, Ministry of Industry, -

o Ministry of Energy; Ministry of Health and Iranian Metcmjologlcal Organization.

'During these investigation 'present capabilities and activities including: facilitices

- and man: power regardmg promotxon of enwronmental counte1 measurcs have been
: vernﬁed while and Jomt observahon and measurement W mk with relevant or gam?ahons
: above have been conducted twice, in’ ‘September, 11996 and FFebruary, 1997 on

" meteorological conditions, quahty of amblent air, mspect:on of pollutant in flue gas,

traffic volume and cmlsqion factors for the typlcal vehlcles etc. as shown below.

-Ob_sé_erition of metéoroloﬁcél-c‘on_ditiOxiSover the Municipality of Tehran has been

conducted for surface meteo}oldgyj and upper’ layer .'11‘&:-&3:01*010gyE using ultra_-sonicz

- anemameters, pyrometers, radiosondes and captive sondes ete.. -

-Measurement of ambient air quality has been mainly carried out, particularly simplified

measirement of SO,, NOx, CO, VOC, HC ete. because general ambient air qualily data
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are avatlable mainly in the Department of Environment and partly in the AQCC.

_-I\‘lcasuremcﬁt'of flue gas has been conducted at four targeted model plants, 1.e.a reﬁngry
plant, cement plant, power station and brick manufacturing plant. Such measurement
has been carried out for two days and twice each with an infrared red type flue gas
- monitor for SOx,NOx,0, and CO and with a dust sampling apparatﬁs for dust. Necessary
m_*rangénneﬁtsfcir measuréx_nent and setting-up of sampling nozzles and plal:forms ete.
have been coordinated by supervising Ministries, i.e. t_he'Mi_xiisiry of Oil, Ministry of

Industry and Ministry of Energy.

.In addition to the above flue gas measurement, an Inventory bf statimiary emission
‘sources in the MOT has been prepared through delivery of mvestlgatmn shects and
interviews in cooperatlon mth AQ(,C covermg data on names ofemlssmn source, address '
ahn_‘ual consumption o_f fuel, dlmenswns of stacks of combustion faclhtnes and annu_al_
pfoduétion émounts& | |

-

-Invesligation and measurement for mobile velncle }1'13 been conducted for mvestlganons :

of traffic volume, fields drmng test and Chasms dynamo test(CD test). These “ork has -_ : .

been  jointly worked with 'lehlau ’l‘rafﬁc Control Company(’l‘TCC) ‘the Tehran
’1‘1'a11sp01;tatioa1 and "l‘raf['l_‘::= ()xgamzatmn(’l"l"i‘O) th' Pehran Comprehenswe'
Pransportation and Traffic Studies(TCTTS), the Mmlstly of - Indushy, “and the

Automotive Industries Research and Innovation Center(AIRIC).

-A simulation model has been develoj)ed and v'alidatc-.d using the full geogfaphical data
and dlll‘lCl]blG!‘lS on toads locatmn of statmnaty somces and metcowloglcal data all of
which have been pi ovided by the relevant orgamz‘mons and finalized through the case

studies and discussions wlth working groups of this study.

On the basis of the analysis of these data, present conditions of air pollution in the

Municipality of Tehran and future air poltution has b:cén'prk)jected followed by proposed
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- countermeasures for these projeclions and concrete preventive policies and measures
corresponding to the roles of the Central Government, the Municipality of Tehran,

enterprises and/or individual personnel.

" The analyms of obsewed and collectcd dqta reveals that air pollutlon in GTA_
: especmlly for CO, is alarming. Eighty pexcent oi' tho pollntmu 13 bemg caused by
vehicular emission and 20% by stationary sources mclu(lmg houscholds somces and it's
- status wrll become worse in the year 2010 when the yearly average concenhatron of CO,

- NOx, SO, and SPM in ambient air wrll reach about 26ppm, 0. Sppm 0 prm 200, pg/m?

respectively at the maximum value :

Guch situations are deemed attrlbutable to lack of envnomncntal management :
: systems in the public 01gamzatlons the aging structure of vehicle fleets, lack of mmdset:
-~ for saving" of energy among industries and '1:)d1v1duals, delayed technology deveIOpment
in indust.ry, .and urlsatiSfactory‘ policies for fuel pricing, inconsistent foreign exchange
rate systems and nnport restrictions. They, however are out of the scope of the study,

and therefore are not to be commented in this report

Measures for air pollution reduction in the GTA will be classified into threc
categoues c. g Oestabhshment of environmental management systems in the central
government and MOT, @measures for VOthli]"ll emission sources and @those for

stationary sources;

(1) Establishment of en’vironmental management systems in the central government
adMOT

In the central government and - mumcnpal level, three key environmental

: act.i'vity are needed such as an emission inventory, monitoring and mspeetion, and

- envirommental !awslregulations including envirenmental 'au'di.t systems for reduction

of air pollution in GTA, as will be described below and sumrnarized in Fig. 6.1.1-1.
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1) Organization of envirenmental management

2) Plan of environmental laws and regulations
'3) Analysis of present air pollution caused by vehicles and stationary sources facilitating

policy making

jd) Stﬁdy of cnvirpnmentai management systems in foreign countrics

5) Establishment of environment management systems

6) chional & wide area monitoring system including mefeorological observation

7 Fst.ablishment of sjste’ms for mc}nitbring‘ and inspection for emission sources
8) Fstabhshment of inventor y systems
' :9) Improvement 1nd research of analytlcal technologws for analyzmg air pollutmg
substances

10) Prepal ation of enission reductlon gundelmes _ .
' 11) Reseamh in health ampacts and economw loss due to air pollutmn
| 12) Support of the prwate sector in leductlon of alr pollutlon
13) Research and_ development in e_nergy conservatlon

l‘i) Man-power deve‘lopm:cnt for 'envirbxﬁnénta[ 'p'i:otecti.on '

15) Promotion of technical cooperation with foveign countries:

(2) Management of vehicular souvces
As the management system for vehicle emission reduction needs a wide range of
activitics to be conducted by the central government and municipalily, therefore,

roles of the parties of these act:ivities is required to be defined.

1) Monitoring of transportation and traffic volume i_n‘the GT}\ ' _

2) Improven’neﬁf of traffic .re‘g.uiations. and mo'ili‘torin'giéf teaffic conditions
3 Excbutioh of vehicle itlspéctioxx _ o
: 1) Determination of tréveling’ modes and operation'bf chassie dynamo tests
.' 5) Expansio:n of vehicle mai.n;enance capacity |

* g) Improvement of vehicle manufacturing technology

v



7) Research and development in vehicle emission reduction technology targeting in-use
vehicles '
8) Research and development in urban planning

9) National programs for vehicle fuel renovation

‘IO) Research and development in the energy economy

11) Proniotion and coordination of introduction of foreign technology for emission

reduction

1_ (3) Management of stationary sources

At this moment in G’I‘A reIocat:ion of factoﬁes is being pr‘onio&d on .t.he basis of the
 Clean City 80 Program. T_lidugh '0nly a few pollutiﬁg’ emnission sources have been
found in GTA, in view 'of future economic development, lighf in.duslriés' such as agro-
" based foOd processing, plastic and péciiaging as well as mechatronic industries are
pxedlcted to expand It 'is : the'reforé ‘rccom.mc'ndéd for future development of

_ stauonal Y emlsswn sources to nnplement followmg activities.

- 1) Improvement of emission inventory systems

2) Imp'liovement of monitbring‘ and mspection sfstems

3 Plepalatmn of air pollution reduction guidelines through a manufacturing sector
study as wcll as promotion of development of industrial technology

4') Proniotion of activities for dissemination of technology and information among
manufacturing sub-sectors on saving of energy including cleaner production

: technologies which are being used worldwide.

) Imprdvement of combustio_n tcchhol(\gyz. and .p'.ro‘motion of import of technology and

related eqmpment
G) Development of man- powe1 reiatmg to the key technoioglcs described above and

nmnagement of pollutmn contlol

) Dissemination and demonstration'of model facilities for air pollution technology

8) Rehabilitation of regional inspection laboratories in GTA -

9) Enforcement of emission standard regulations for flue gas

v



10) Promotion of teéchnical cooperation with overseas organizations

Among these environmental aclivities, urgent, essential and strategic

countermeasures for reduction of air pollution are proposed as shown in the Table.
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Table: Sumrﬁary of countia;[measure  tor &ir poliution control for Greater Tetvan Atea

2/ Pet lon ol largeled poluiants

“No. Countermeasurs implermetation Project cost | xpectad amount of poliutants 1o be reducsditon)
period 1/ {US$1000) co S50% NOx Cos{US$ton) 2f
1 Ads polution conlrol managemenl _ . )
11, Estabtishinent of inventory systen 1998 283 12699.3] 47749 59.27
1-2. Ambicnt air monitoning system 1993 522 :
1-3. - | Municipal environment research and 2003 24,630 5079.72) 28654.94
: promelion Center (estabiishment) ) _
1-4. | Expansion of fonitoring slations 1993, 2003, 2007 2,750 2539 86| 1909.96 T
2 V_ehjculai SOUTEES _ _
21 Enhancement of public ranspord system 2003 231,160] 124,024 1,251 5942 1863.8
22 St:engthening of KM progeamme 1993 25,300| 165,000 ) 153.33
2-3. Enforgernent of emission standard 1598 as4] - 41,340 500 - 8.56
24 Establishrant of M irain‘ng COUrse - 2000 10601 82,680 12.7
25, Establishanent of vehicle engineering 2001 8520] 160,000 500| 10.000] 77.45]
cenler
2-6. Improvement of imain pars of car 2000 5550 220,000 2527
manufacture
2-7. Introduction of catalylic convertes 2005 148,780] 110,000 . 30,000 135255
28| Desuiturization of diesel o 16999 24780 6,000 7463.23
2.9, Construction of MTBE plant 2007 139,980] 145,000 96538
210, |!roplementation of o appége programme 19499, 2004, 2008 53,5605 152,000 362 37
241, | Promolion of pubfic awarensss 1998 400[ 2480412 B
3 Stationary source i
3 Irmprovement of regicnal nspection lab. 1999, 2003 990 10169.4] 3819.92 97.45
3-2. Invesligation and preparation of masier plan on 1958 1,310 25398.6] 114598 51.58
manutaciuring sub-sector in GTA . i
1) Sub-sectoral sludy 114
2} Measure for saving of eneigy 1820
3} Introduction of dleaner production technology 199
4} Nox reduction measure 340
3-3. Construciion of de-sutfur plant 2005 976,480 153,000 633229
34 [Fudt convertion to natral gas 2006 3140 300,000] 40,000 16
Reinarks: 1 Operation starl-up



Chapter 1

Introduction



1. Introduction

Greater Tehran area with a current popilation of over cight millions and an'area

of épprm\imately 2300 sguare km is suffering from life-threatening atmospheric pollutimi,

- arising from the rapid urb‘unzatlon during the last few dechos Recentl}, there arc more
' than 1.4 million vehicles ‘and some. 300 thousand mdustual factories and offices in
o ’I‘ehlan A]though thele are few mventoxy data available in Tehran, some observed '
| data 1eveal that coneentration of CO, SO, and SPM (PM10) in the ambxent air in Fehran

~ very often are well over the WHO standard.

Against these background, the Government of Japan, in response to the request of
fhe Gﬁvern'ment of Islamic Republic of Iran, decided to carry out a study on an integrated
master plan for air pollution contrel in the Greater Tehran Area in the Islamic Republic
of Tran and dispatched the Study Team through the Japan International Cooperation
Agency (hereinafter referred to as JICAY).  The Study Team headed by Dr. Osayuki
Yokoyama visited Iran four times from March 30, 1995 to February 12, 1997 for
investigations relating to the environmental sitnations in Tehran and two periods for

observations and measurement work in the study avea.

During the survey, the Team exchanged views and had a series of discussions with
the Municipality of Tehran and relevant organizations in the central Government and
authorities concerned in the Government of Islamic Republic of Iran concerning the
Study and conducted the observation, measurement and investigation on meteorological,
ambient air, emission from stationaty sources and indicative parameters on the vehicle

sectors, preparation of an-inventory of stationary sources and development of a

simulation model in 1st and 2nd site sinvey during the study period.

This Final Report has bee_il_prepaer through the analysis in Japan on the basis of

. - observation and measurement work conducted twice. And major strategic

countermeasures for veduction of pollution in GTA mainly caused by vehicle emission

-1



presented as the Draft Final Report for discussions and collectioh of comments of the

officials coneerncd.



Chapter 2

Outline of social and economic situation relating to the air pO]lution |



2. Qutline of social and economic situation relating to the air pollution
2.1 Outline of the Islamic Republic of Iran

2.1.1 Qutline of the Islamic Republic of Iran
Iran is located on the upIand vast plateau bounded b:, southeast mountams borders
 Turkmenistan, the Caspian Sea Azer‘baljau and Armeniai m the north, ‘l‘ulkey and Iraq in the

west, the Persian Gulf and the Sea of Oman in the sou_th and _Pakistan and Afghamstah in the

© east.

The Iranian southern ooastliﬁe bordering. the Persian Gulf is t_he.longes_t coa'stlin(‘:'
among the Persian Gulf countries, and along the oprsite bﬁnk of this politically important sea -
region, there are I{uwait' Saudi Arhbia  Bahrain, Qatar, United Arab Emirates and Oman.

lraman plateau bounded by two large mountains, Alborz and Z’iglOS has an area of some
| 1 648 195 sq km, two thm:le of which consist of mountainous phtefms and/or desel ts,

W_hile Alborz mountain strides over from Turkey to the Caucasus reglon, stretches to
the north of Afghanistali .and is allied with Hindukushi mountains, the other Zagros mountaing
start from '[\irkey , and stretches to south and southeast.

Alﬁwt all people living on the plateau stay in the mountainous, “hill or valley.
The inner land oon_siStS of huge deserts, Kavir desert in the north and Lot desert in the
- south. In the peﬁpheries of these deserts, there arve several traditional cities which has been

developed through intensive development of water pumping and storage technology.

As for climate of lran there are four seasons similar to close in Japan, spring from the

middle of march to the end of June when flower buid grows in-the trees and wheat becomes

- fresh green summel from the end of June to the end of the September when it is the best for

 the fuuts autumn from the end of Scplember to the mlddle of December which is the best

season for maples winter from !he end of DOOCHIbCl to the mlddle of Malch when temperature
becomes below zero in the 1101th9m parts of Fran as in llokkmdo in Jﬂpan but its chmahc
condition varies so much that the temperature in the southern Persian Gulf ooastlme parts of

Tran rises to 15-20deguees as in Okinawa'in Japan.
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| 'Tolal avea

1,648,195 sq. km

Population

| 65, 8million (199 1census)

60.0million (1996 census)

Towns with populations in excess of 500,000

Tehvan: 6,475 Shiraz: 965

Mashhad: 1,759 Ahwaz: 724
Isfahan: 1,127 Qom: 681
| Tabriz: 1,088 Bakhtaran: 624

Climate

| Conitinental with high temperature,

Wealher in Tehran

. | Hottest month: July; 22-37°C

Coldest month: January; minus 3-7C
Driest month: July; 3mm rainfall
Wettest month: January; 46mmrainfall

Official language

Persian
Measures Metric system
Calendar - -The Tranian New Year: March 21,
: -31 days x 6 months, 30 days x b months, 29
. - | days in 127 month (Iran1375=March 1996)
Currency | Rial, IR10=1 toman, IR3,000=US$1
Time - 3 5 hours ahead of GMT o
Public holidays | New Year: March 21-24,



2.2.1 Organization in Iran

2.2 OQutline of environmental sector of Iran

The Islamic; Republic of Iran was founded in 1979 through the Islamic Revolution.

‘Since the end of the Iran- Iraq War (1980-1988), the Government of Iran has been engaged

enthusiastically in reconstruction. Dwring the decade after the end of the War, recovery has

been underway in all sectors. The organization of the Government of Iran is shown in Fig. :

2.9.1-1.
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~ Fundamental environmental policy is discussed and determined by the High Council
. which has 10 members including the President, and a bill is sent to the Diet and considered for
approval. The Department of Environment, is responsible for environmental policy making.
Concemiﬁg air 1iolla:lion;,' the Air Pollution Control Act was enacted in 1996, but neither the
_ehvimnnieulal standard nor emission standard has been decided yet as of March 1997, Instead
_ “of Iran’s own cnvironmental standard, the following WHO standard is used. Also, DOE is
responsible for air monitoring all Qvér Tran, on-site inspection of emission of pollutants from

industries, environmiental research, education and other matters. The organization of DOE is

- givenin Fig. 2.2.1-2;

[ Chairman|

I [Chairman's Office |

I Via}Chairmaﬁ I

[ N e e—

L]*)dﬁcﬁtiondﬂitﬂ lPla'ﬁm,ngOﬂ‘loe__ _ [Execu_lio_n()fﬁmi'_ ﬁigl]t.OfﬁoeJ |

. 1

Depuly of Budget Deputy of Rescarch
. | & Official Affairs _ L o
Technical & Eginearing ... oo |
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T NN s R

i ' o || Netural Assessment Natural Env. | | Buman Buv.
Oflicial Budget Mosion ot | |ofice | Oes

R A )

Other Branches out of Tehran

Fig.2.2.1-2 Departinent of Environmétﬁ (199 i).



As shown in Fig. 2.2.1-1, there are several ministries relating to environmental matiers
such as the Ministry of Heallh, Ministry of Indusiry and Miniistey of Of! . For_ih_ié JICA project,

the follewing organizations have -~ cooperated:

- Ministry of Health (MOID): Air pollution concentration in Tehran is walchetl at 10 thil()llt- of '

MOIL. ‘Three stalions among them are international watch QiﬂllOllS of GEMS/WMO. the e

walched pollutants are SO; and smoke. -

Miniélry of Tudustry (MOI): | All .im_lustri;-.s are under the supei*visidn of MOT including the

automobile industr y As the emission standard has not been decided yet in Iran, the KCE 1604
'.st’m(hrd is used. Iran Khodoro Co, biggest aul,omoblle manufaclurer in Iran and - other

manufaclurers, are nnkmg an engine qatmfymg this emission ql'md(u(l MOI is not rmponwlhle |
for mamwnance of cars, '

Industrnl emmlon control is supervnsell by DOE and is not undel the _mnsdlcuon of MOI

| Iqlamlc Repubhc of Iran Met,eorologlcai Orgamzatmn (IRIMO) Metcorological observations ave
being m'ule al the Meherabad International Airport and other 4 stations belonging to MOT and
many other ohservatories in Iran, covering almospherm pressure, ‘'wind direclion and speed,
111%]ai1011 cloud amount, temperature, humidity, visibility and so on. Corporation of [RIMO for

this pro;ect is most important.

Ministry of Oil MOO): - The Ministry of Oil supervises and controls all matters concerning oil.
Quality of g‘asoliné, gas oil, heavy oil and price of oil are key eléments for environmentai problems.
[t‘linldamentally, Ahough quality'of gasoline and gas oil for automobiles is good in Tehran,

introchiction of enriched and oxiginaled gasoline seems  necessarily in the futwre,



2.2.2 Law and regulation relating to air pollution
(1) Clean Air Act
‘Phe current air pollution law (Clean Air Act: A plan for the control éf Air
Pollution) was enacted by the franian Parliament on 4/23/19895 (see appendix of the
- main report), although ll: has not been completely implemented: yet. This law
consists of 36 articles _aﬁd classifies the air pollution sources into the following three
groups: :
iA) Mofqr_véhiclés:
'B)‘ Factories, workshops and power plants
C) DBusiness, domestic and miscel]a'neous sources.

" Regulations on emission standards or pernntted concentration - will be .
prepfired later b) DOF mth cooperatmn of related agencies (the Mummpahty of
‘Tehran, the Mmlstry of Indushy, the Mlmstly of 0il) and w111 be approvcd by the
Suprcme Council on the Environmental Protection Affairs. 'I‘hls act refers to Ar twle
50 of the Cons.titution of Islamic Repubhc of Iran, which deelares 'enwron_mentali

conservation as a public duty and prohibits polluting activities.

‘Main responsibility for enforcing the Clean Air Actis held :b'y the D.e[iartn"ln.e.nt |
of Environment (DOK), which is expected. to prepare relevant reg'uhtions based i)n _ |
this law and to propose the standards ta the Supreme Counml of hnvnronment The
Department of Bavironment is dlrectly under superwsxon of the Presndent of
Republic, and the head of DO}.', is Vice President and a member of the Council of.

Ministers. Fig. 2.2.2-1 shows the organization chart of Department of Environment.

In this law, as mentioned before, air pollution sources are classified into three

categories of Vehicles, Industry, and _Resident.izill’ Commercial soiircés'. o
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(2) The standard for véhiélé omission |
For vehicles, the Department of Environment together with the Ministry'of
: Imlulstry is vequired o submit. the emission standards to the Supreme Council of
Environment. The approved standard for new vehicles is ECE 15.04. For in-use

.vehicles, the standasds ave set forth by the Inspection and Maintenance (I/M) program

: preSent{!d by AQCC'a'ml MOI and apptoved by DOL. The current idle eniission levels

of (,O and HC are 6.5 % 'md 700 ppm respectively. These newly accepted limits Whlch '

are considerably lngher than those used previously by the Tehran Vehicle 'l‘echmcdl
' Impochon Bureau (T'V rl‘lB 5.0% aml 500 ppm respeclively), have been adopted baqed
on a earlier research by AQCC, in order to lay a realistic ground for an effective I/'M
~program. The levels for CO and 11C are.supposéd to be reduced in five years to 4 % and

400 ppm respectively. -

(3) The standard for mdustnal em:ssmn

Through the Clean Air Act cloarly states that emissions from mdustuoq an(l

households are not allowed to exceed the standard, as a practical matter, there is no

emission standard for industrial daclivities or households, Sinee Lwo years ago, it has -

Lheen mandatory for all major industries to preparé [nvlronmenhl Impact

Assessment in the initial stage of developm(-.nt.

(4) The countermeasures

According {0 The Clean Air Acl, Mun’icipalitieé together with the police foree -
are res;mnéiblo for regulating urban _ Li’ai}sportfition pldxming including .
establishment of traffic restricted ZONES. ln addltlon urgent countermeasmes should o

be taken in case of serious air mcldences based on nouﬁcatlon to a committee of

represertatives of M_nnstry of Ing,erl_or, I_R!B, DOl the Mumc:pahty, Metoorologlca]'

Organi_zﬁtion, and.Minis't.rjr ofl'leaitiy.'



. (5) The national ambient air quflhty standards

Mainly based upon thc USEPA standards, the current nahandl ambienl air.

quality standards were determined as follows (see Table 2.2.2-1):

‘Table 2.2.2- ] Amhmnt Air Quality Standard in Imn |

Air Polhitant | Duration for Kvaluation Air Quality Standard 1 | Air Quoality f:tandard 2
CO Max Conc. 8 hours average 9 ppm 9 ppm
18502 24 hours averago ' 0.14 ppm 0.1 ppm
HCNNMHC) | 3 Hours average, 6-9 a.m. 0.24  ppm 0.24 _ppm
NO2 . | Annual ‘average ' 005 ppm ©0.06 ppm
SPM - 24 hours average 260 pgmd - 150 pg/md

Note: Air Quality standards | and 2 ave applied to the proper area according'to the loeal conditions.

'({i) Present situation of le_gislatio’n and im]ilementatioxl '

“One of the problems of the environmental lég‘islati've ‘syslem in Iran is

-centtﬁliiaticm of authorities on DOE, which is ‘respons'ible for enforcement of the

' Cle an Air Act Actu'llly, however, many other relevant bodies are involved in decision

' _nmkmg and 1mplementalwn Review and reconqlderatlon of the current bystem is

necessary for air po]iutlon regulatlon At present, DO]" is not capable ensugh Lo carry

out a varxety of environmental nmnagement aclivities by itself: ](‘ngl&llOH

: lm‘plem_entat.wn-and enforcement on a national scale. For the time being, however, a

very important necessily seems Lo be establishment of comprehensive and realistic

emission standards covering different sectors. This‘is obviously a prerequisite for

enforcement of any air pollution regulation at present or in future.




2.3 City pla‘n_ning and land use -

2.3.1 Outline. of MO'T’s Master Plan

The Municipality of Tehran designs a Master Plan for the land use and city
p]_a:1_1ﬁng of Tehran, which follows the _p‘olic:..r' cstab_lished_ by the iIigh Co{llx_cil of
A'réhiteetu_ra and Urban Plénﬁi'ng that coﬁvenefl inﬁ September and October, 1991,

The outliné of the Plan is as follows:

BThe area fc;r land use is limited to 707.51 km®.

B The popl'll.alion within the aBove-nientiaﬁed area should not .ekcee'd 7.66
millions in the final stage of the Plan.

B Tehran City's 613 km® will be divided into five zones and 22 districts.

- Figure 2.3.1-1 shows the MOT’s conbep{ibn of the five zones and 22 districts.

BAIndustrialization in Tehran will be restricted and 20,000 polluting factories
will be moved outside of the city.

B The deveiopmcnt and redevelopment project of Tehran will be implemented
according to the order previously set forth for each district.

Bi'The activitics of construction, reconstruction and destruction of buildings are
limited by various rcgulati.ons before MOT makes a concrete urban plan, and

otherwise permissions or certifications of MOT is necessary.

Given the above-mentioned basic ideas, the High Council has taken the
jnitiative to make a Master Plan. 1t has alse made an inclusive, far-reaching plan
dealing with Tehran’s environment, ‘traffic and transportation, city planning and
the system of administration called the Strategic Plan of Tehran. In this plan, six
major goals have been sct for 2001, The following is an outline of the Strategic Plan

of T'ehran made by MOT:
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~ (1) Clean City 80
Clean City 80 aims to reduce pollution such as air, noise, water, sewage,
soil and wastes. Given these objectives, comprehensive improvement - and
consolidation of various systems are necessavy. The maili' objectives are as

Afollows:

1. Ai'r' and noise _

;Encouragemelit to .uti}ize' public transportation and expansion of the
n'esirictecl area in the central part of Tehran for the purpose of reduci'ng
vehicular pollution. |

-Conversion of fuels of vehicles such as taxis, public mini-buses and passenger
cai.'slk to LPG.

-Establishment of industrial zones in order to relocai_e air-polluting factor.ies. :

- -Establishment of an inspection and maintenance system for vehicles in order .

.‘t_o control vehicle emissions. _

-Reduciioﬁ and contro! of vehicular noise by introducing effective methods and

regulations.

2). Water and sewage
A mandatory system should be introdiced requiring every factory aml
facility to be equipped with sewage disposal tanks. Also development of sewage

disposal technology should be discussed.

3). Soil and city waste _
The aim is to reduce municipal wastes an_(_I= Stﬁdy .t.he feasibrility' _of:é
separation system in cd_lle:ct_,ing Waste; In a:ddition, thdée .“"}‘Q create waéte
should be obligated to se.e to their dispoéai, au'd'cmmt_ei*meésures against soil

pollution should be established.
4). _Education, vesearch and environmental regulations

2—-12



Basic gui'dciine's for education, vesearch and envirbmnentai regulations

against air pollution are as follows:

-Legitimization of vehicle emission standards

-Discussion on the necessily of an environmental impact_asse_slsment when

1mplementmg projects. . o | | .

-Follow-up of the relocatlon of pollutmg mdustrmb
.:-Sensmmtnon of busmess corporatlons and the, g,oneml pubhc to tho

environmental __lssues in order to facilitate the - nnplemonlatlon of
' environmental r‘efo.rfns.. | | -

._Promolion of public awareness of urban environmental issues

(2) A Clty Free from ‘I‘rafﬁc Congoshon 80
The guldelmes for management and improvement of traffic in tho cily are
indicated here:
: l').. Traffic and transp’ortation 'managément.

The aims of this plan are to implement, countermeasures for reducing the
number é:ui distance of vehimtlzﬁr trips and to establish a traffic and
transportétion management system. The plan also proposes legislation
concerning parking regulations.

B SR -
2). Improvement and development of public transportation facilities

The aim of this plan is to work out effeclive ways te encourage people Lo

~use public buses and mini-buses instead of private cars and lo improve the

:présénﬂ conditions and service of taxi fleetls through feasibility studies.

3). I.niprbvemcén:t of highwﬁys and urhﬁn_ g'datlé '
‘ Thié:pl'a‘n 'p'rop_'oses alterations of the current road construction plans
taking the priority of road Iiﬁkage into consideration in networking the_rbads)
' Fér safety measures for pedestrians, the plan proﬁo’ses the design o.f' pedestrian

conscious roads as well as introduction of necessary equipment.
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4). Affiliated organizations and the implemcntati'on of traffic regulations.
A proposal is made that ‘the vavious organizations related to
transportation should be in contact with each other in order to update and
optimize traffic regulations and services as well as to thus improve traffic

conditions.

- 5) Ralsmg pubhc awareness and educatmn on trafflc
" Planning - and lmplementahon of seminars, conferences and trafﬁc
" _ tnémmg sessions arc encouraged lt 18 also proposed that legislation be made
' cOncerning vehicle traffics for better traffic conditions and transportation_.

facilities.

(3) Green City 80

This plan proposes to expand and mamtam MO’I"S green space and
suggests the necessity of land use for MO’I"s prescrvat:on and mamtenance of
environment and green space, 1ts propcr distribution w;thm the cxty and the
securing of water sources. For this purpose, raising pubhc awar_eness of the
‘necessily of green spaces and préparing;regulﬁtic’ms for- the_ir. niain_tg.n_énce and
preservation are crucial. |

The goals of this plan are to improve parks according to the éténd#rds for
a green space, (o harmonize the green spacé with surro'\mdi‘ng' b\;ildiﬁg:é,'an(i to

achieve betier urban environment by means of its creation.

{4) A City with Rich Cwnlwatwn (;ulture 80
1). Expansion of cultural facrhtles
“This plan suggests the expansion 6{ fécili;iés-reihting to culture, a‘rﬁ, '
- religion, '-educatioh_ and recreat.idn:, .a.nd pr‘ofpos"e:s further improvcmcnt. of

- welfare and the way of spending teisure time. -

' 2). Prpmbtion of cultural activities.’



The aim of this plan is to raise the stanﬂard of public mental kealth by
-@ncouraging people:to use cultural facilities a:cliyely.' The plan als'p proposes
that young people be encouraged to patticipﬁte in public events as well as
eultural and social aic_tivities, and that the general public raise their pl.l.l)lic :

awareness of culture.

(D) Dynamlc Clt.y 80 .
"i‘he aim of this: plan is to ['urther develop the eantmg pollcy and
: administra_two's’ystem b_y unprovement of admuust:atwe efﬁ_cmncy and citizen’s
parlicipation in. go_vernmcnt'zict.iviiies. By'reformiﬁg_ the'ﬁdministmtibn and
information networ_k, the measures t.a_ken by thé administration will improve and
3 tlms: be able to meet various public needs promptlj It also proposes: that

é:pporhuiities; for direct dialogue bet\a%e911 the mayor and citizens be provided.

(6) Tra{htlon'ﬂ and Modern (Aty 80
'l‘hls plan propoqes planq forinb*m rengvation, leglqldhon for land use and
_Secﬁrity measures.
| 1). Urban renovation’

‘The aim of this i)la_ll" is to improve the city's traffic networks by |
constructing highways, trunk roads, parking places and traffic terminals in the
éuburban areas. The plan proposes a study of urban renovalion through
promotion of dispersion of municipal organizations and public service facilities.

: r[‘he city’s renovahon based on the master plan, proposes thal each dislrictl in
the cnty reproqonts a dnfferent featme, i.c. the north gdistrict being the

. municipql office area, thc south the regional recreational arca, the west the
'sports fmd recreat:ondl arca and the east the industrial-commerciat arca.

As for publm servnces the aim ofth:s planis to render necessary services
in accordance with_neg{ls of the population of each (l_is'tri(':t, as well as to locate
nccéssary facilities including slxoppillg centors, spdrts!recrea_tion facilities,

cultural facilities, parking places and green spaces.
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' '2).-[’reparatibn of legislation for the purpose of urban planning

'l‘lns plan btalos that revision of laws Lo conta ol disorderly development is

nocessary, as woll as to eslablish an organization to supervise pmmotlon and

mlplementatmn of cily plans. The plan a'iso proposes that the g,ovemment-

(‘ontml the construct:on of hl;,h rise l)unldmgs and (llscordant bmldmg

3). Urbqn sccurlty measures
These measmos include viver 1mprovemenl, measures to accommodate
pedeslnam (mqt'lll'ltlou of -ndewalks) and promotmn of lnul(lmg l'(‘]dl(}d

earthquake precautions.
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Chapter 3

Present situation of air poliution in GTA



3. Present siluation of air pollution in GTA

3.1 Overview

(1) 8Os

Annual variation of SO2 is- charactoruod by high uonconhatlon in winter, and

comparatively low coneentralion in the warm seasons, hecause of inore conc;umphon of fossil
fuel in winter. And concentration at Bazar is aiw ays higher than tlnl at F alema As for lhe' '

diurnal variation, the peak is recorded around 9:00 thvough the year, In summer and

autvinmn, the second peak is observed -around 22:00. Holiday_sink of ‘concentration is

- recognized only in autumn, - These variations depend on source aclivities and weather. The.

- wind direction does not seem important for variations of the concentrations, but breezy or

calm condilions contribuie to the high concentration.

(2) NO _

'{‘hc NO concentratlon is high in aritumn and wmter; and low in spring and summer. In
conirast to 502, the conoenhatlon at Fatemi is almost {wice as high as that at Bazar in each
month thrOugh-t,he year, perhaps because of the difference in traffic volume. | The diurnal

variation showq a dlslmct half day cycle with Lwo peaks, the first one appearing around 9: 00
and the second around '22:00. 'The peak time may be determined by traffic activities and
atmospherie stahi_lity.: Holiday sink of concentration is seen in autumn at both stations, and
aiso the values at Fatemi in August and November show typical drops. Iligh concenlraiion is

observed under the conditions of northwesterlies and weak wind.

(3) NO:
The NO: cénccnh_*al.ioi\ is high in winter and low in early summer, hut the annual vange

narrow compared o NO. There is n'o 'ﬁarlicular difference among the stalions in the

annual variation, excopt the concentratmn al F‘itell\l whlch has lhe second poak in April.

Compared to NO, ‘the diurnal range is not wide, and the half- (lay cycle |<= recok,m::e(l only at

‘Bazar. Notably the diurnal curve at Fatemi almost through the yonr shows the minimum

concenttration in the early morning and becomes flat in the afternoon. L is not easy 1o



'prlziin these features of the diurnal variation, because NOz is produced by oxidation of NO,

" The 7-day varialion of each season is almost flal, while the day of the week does not have an

important influence on the concentrations. . The wind direction does not affect the
concentrations, while the wind speed does.  For example, calm or breezy conditions are

conducive to high concentration.

() LO

Whlle tho annual concentration of CO is almost const'mt the concentrallon in summey
is glightly higher. The diurnal vaviation shows a hall-day cycle through the year, especially

“summer and autumn curves are characterized by distinct two peaks in the morning and in the

late c'-v'oning' CO 'show'q: the most typical variation depending on the (lfiy" of the week.

I riday is dlstmgumhed from tho other days by its lhsimct drop of concentrdtton Wind

influence on the concentration is seen clearly ab Fatemi, where the high conconlxauon' :

corresponds o northwesterties or northeasterlles and weak wmd

{5) O
The Os concenlmtnon at Bazar is high in summer and low in wmter 'Diu‘rnal change
has one peak in the afterticon. Such vaviations are explained by the dependence of Os

concentralion on the inlensity of solar radiation, because Os 13prodnce_(l by photochemical

veaclion. - There are ro distinct relationships between Os and the day of the week.! On the .

other hand, southerlies and strong wind correspond to the high concentration.  However,
they are uot considered the necessary eonditions for high concentration and not related to
photochemical reaction directly, but such winds are supposed to appear with slrong solar

radiation simultancously.

{G) "TEIC (Total llydrocarhon)

The THC concencrallon is ﬁlmosl constant tlnough tho yem oxcept in hle summer when

it becomes somewhat higher. Sl‘tnﬁarly to CO, the diurnal variation shows a hall-day cycle

through the year, especially the summer and autumn curves are characterized by distinet lwo

peaks in the morning and in the late evening. The 7-day variation in each scason is almost -



negligible, but in sumner and autumn, a drop on Friday is recognized. Concerning the wind
influence, the high concentration corresponds (o northwesterlies or northeasterlies and weak

wind.

(7) PM10 |
'Phe PM10 concentration is high in aibumn and low in épring : a.n'd the concenlratiom al
Bazar are higher than lhoqe al, Fatemi almost llnough the year. The diurnal varmilon in
cach season shows a half- day cycle with two peal\b in the moriing and in the mg,ht while the
peak time is somewhat ran_dpm'especm]ly at Bazar. The concenhatron ¢learly drops on
Friday in summer and autumn. The wind direction is not related t.d the couccntrzitiou. fOn_
the other hand,'_ PM10 reduces with the increase of wind speed up to 4 - 5 mfs.  When the
- wind is stronger than this level, the conce:itfation increases in proportion to the wind speed.
It. ié s_uppos‘éd t_linl, pal-t.icles originated in n'atural. sources such s soil will i'n(':reaso._:‘.\_'rhen the

wind speed exceed 5 m/s.



3.2 Present activities for air pollution in the centval government and MOT

3.2.1 Monitoriné _

It is not clearly staled which organization is responsible for ambient air quality
monitoring pursuant lo the Clean Air Act. Perhaps for this reason, many organizations
ave involved in _ahlbient aif monitoring activities. -While [_JOE claims to be legally the only

- responsible body, _tlui Municipality of Tehran is a!sb inwfoivéd u monitoring, referring toils
- vesponsibility for the"'\vell-beiilg of cilizens. ""l‘he'se, two organizalions are equipped with
- véal time menitoring stﬁtions, while other organizations like the Mini'stry'(;f Health or
 Ministry of Oil have some discontinuous monitoring stations. - Among these organizations,
 the Ministry of Health has the longest air quality record for TSP and SOs. Table 3;2.1-1
lists ambient 'ai_r.monitorihg stalions in Tehran, while l:ﬁig.3.2. 1-1 illustrates their locations -

in t.h(_\. Greater Tohran Avea.



ot

Table3.2,1-1 Anr pollution monitoring stalion in 'l‘elnan(lmahon and detail information)

' Notes PM10 and SPM are mass

"For Dust and Smioke; relative concentration is listed.

‘_Most of ‘the available monitoring stations in

DOE: Department of Environment

MOH:" Ministry of Health

RIPI: * Research Institute of Petrolenm Industry

NIOC: National lmniaﬁ il Company

s concentration but based on d]florenl particle size separation.

h Year stating Meas.
Managing Organization | Location of the station Measured po] lutants _
AQCC Fateyni St.fValleye-ase NOx, S0z, €O, 03, THC, PMLO Sep. 1905
AQCC Bazar Square NOx, SO, CO, 03, THC, PMID QOct. 1995
AQCC Nikoughhadam St(AQCC Bldg) * | NOx, §03, 00, O3, THC, NMIC Jul, 1997
AQCC Mobilefmovable station on trick) | NOx, 80z, CO, O3, THC, PMI0 Qct. 1995
- DOE Ostad Nejatolitheel DOE BMg) - | NOx.802 CO, O5THC,NMHG, SPM | May 1993
- DOE Azadi Square NOX,S03, CO, OATHONMHC, sPM | Jun, 1993
DORE Gholhak Area NO%,S02 CO, OsTHC,NMHC, §pM | Jul 1993
DOE Tajrish arca - NOX,80z, €O, THC,NMHC, SPA Nov. 1994
DOE Farhang Saraye Bahman NOX SO0z, CO, THC,NMHG, 10\ Dec. 1994
_DOE EmanKhomaini Mosque(“am'ﬂ | NOX.SO2 COTHCNMHC (1995) -
DOE Piruz Arca Intermittent SOz, CO, Dust 1991
DOE Narmak Area : ) Tntermittent SOz CO, Dust 1991
DOE Keshavers Boulevard - Intermittent SOz, CO, Dust 1991
DOE Emam Khomani Square - 802, ’ 2 :
- DO Enghelab square NOx, S0y, CO . 1951
MOH Shariati Street Intermittent SO2 TSP, Smo}xc ' 1973
‘MO East Shoush st eet _ Intermittent SO2 TSP, _SI‘I'LO]\(.- 1976
MOH Seyed JamatafAsad Abadistreet | Intennittent 502 TSP, Smoke 1976
RIPT Tehran Refinery NOX S0z, 00, 03, THC, Smoke 1969
~ - NIQCRIPD NOC Bl Comrtyard/Hafez 8t. | NOY S03, CO,THC, Smoke 1994
* Abbreviations AQCC: Air Quality Control Company

Tehran are roadside stalions.

Therefore, their monitoring data may not be appropriate as the materials for assessment of

_the pollut'mts mﬂuence on (-nvnonmonl; and public health in Tehran.

therelore

neersqry to qelect site carefully for developmcut of the ambient air monitoring s notwork.

“The most imporiant monitoring stations in Tehran belong, to DOl and AQCC.

- Since the beginning of operation of these momlormg statmns, AQCC has tried to

- make air qualily data open lo citizens and other institulions.

- On the contrary, DO has
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'adoptcd a completely (llﬂorent strategy so that its data have been mgmd@d a{nclly‘
confidential. Since public awaveness is one of the most nnpmt'mt ob}ectwes of air quality
monitoring, this policy of DDE certainly needs (o be oorrected in futwre.  In addition, the
inadequate number of stations in Tehran strongly necessitates exchange of data among
intercsted bodies in order o lake t_h'e besl advantage of available resources. - | _ |

It is difficult to evaluate the qualitjof data gathered at the ambient, air moniloring .
slations in Tehvan. Regardless of the orgaiizations, diﬂ“lcuhies m purc]ﬁsi_t_ig spare .;:)arls‘
:qnd cahbmt:on matorn!s prc\ent them from ge,l,tmg hlgh qualily data hl addiiioh in
- some cases, Qhortﬂge o{' well-trained service 'md maintenance eta['f nmko the task more

difficudt.



3.3 Present situation of sub-sector relating to the air poliution

3.3.1 Transportation and traffic
- (1) The number of vehicles and the traffic volume

o While some statistics of MOT are ava.ilable, the nufnbers of registered
| vehicles and in-use vehicles vary depending on a source of data. According to AQCC,

| the following numbers {Table 3.3.1-1 and Table 3.'3.1_-2)131'9 most reliable.

" Table. 3.3.1-1 Numbers of registered vehicles classiﬁécl by car type and age

. Pasze;ge:r Van h]i;l?; Bus ’Ii:.::;!::lk Truck - | Total
-1967-1971 83,970] - 25,992 2,743 5679 1,823 13,514} * 133,721
1972-1976 225,020 76,109 5,010 2,920 1,230 L 12,7768] 323,057
1977-1981" 199,269 - 52,286 4,643 2,947 219 13,758). 273,122
1952-1986- 68,979 = 33,627 1,450 . 1,586] 57] - 10,880] - 146,679
1987:1991 46,487 13,068, 3,893] - 852 - B0 6,245 T71,295]
| 1991 ©4,376] - 3,265 1,330 160 - 5,422] 114,642
1992 230,398 16,056 3,786] - 1,331] 6h2 32,704] 283,827 .
- 1593 73,168 - —nen e - - ' 73,168
1994 56,877  ----- R A N - - 56,8717
"Total 1,018,543 216,138] :24,790] - - 16,645 4,081} ' 95,991 },370,]88

Source : The center for Computer Service, Municipality of Tehran -

Though there is a slight difference in nuinbers between '-'l"a.ble 3.3.1-1 and
Table 3.3.1-2 because of diffel.-e.nt classification of vehicles, the tiot_al. riunibers of

vehicles are almost equal.

Figure 3.3.1-1 shows the number of vehicles in each district in accordance
with Table 3.3.1-2, illustrating that the districts I to 5 in the north part of the city,
and the districts 14 and 15 in thé southeast part of the city have a large number of

vehicles, because these district:'s'are heavily pepulated residential areas. '

Table 3.3.1-3 shows the number of trips within each district, the average
‘number of trips per head and the number of \'re'h'icle‘s.-Figure'3.3.1-2 illustrates the
number of trips within each district. The number of frips in the districts, where the

populations are large, is retalively high, as compared with the number of trips in

3-8




less populated.

The government offices of Tehran and places of business are concentrated in

" districts 10, 11 and 12. Fle.ets of vehliicles heading for the center of the city,

especially from the north and the southeast contribute to the increased volume of

“traffic.
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] 100,000 - 125,000
75,000 - 100,000

50,000 - 75,000

<50,000

Data Source: AQCC, 1994

Fig. 3.3.1-1  Distribution of vehicle fleet in MOT

- Remarks
- (Thoisands)
800 - 1,000

GO0 - 800
400 - 600

200 - 400

Data Seurce: AQCC, 1994

Fig. 3.3.1-2  Distribution of trips in MOT -
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Figure ‘3 3.1-3 showq the numbm of volnclos of cach type. l‘asseng,,m cars
prominently number as many as 670, 000 (5{)%) aml motorcycles 300, 000 Q2%).

The numher of buses, mini- Imses and taxis categorized as pul)llc transportation

totaled 77,000 (5.6 %).

700,000

Total number
of vehicles

600,000

about 1,352,000

500,000
' (ased on 1999

© 400,000

300,000

Number of vehicle -

200,000

100,000 --§

o R I IR - S 2

Motor Passenger . ' © Mini } Mini . )
Bicyelo Cyclo 'Lar. | 'l‘am " Van Bus Bus Fruck Truck  Other

Note: Recent priv ato pssqenger ¢ars number goas up to 790, 000 in 1997
Data Source 1 AGCC

Fig. 3.3.1-3 ~ Distribution of vehicle classifted by type

s



(2) Age of vehicle

Figure 3.3.1-4 shows the number of vehicles in MOT classified aceording to
the age, Vehicles aged from 16 to 22 form a large part of the total and the average
age is 15.9. |
' Paykan, the national cars, holds 50 % share, of which \;ellicles aged 10 years

or more hold an average of more than 80 % share, and the vehicles aged less than

10 years drop to 35 %.

150,000
Average age
120,000} ---- of vehicles
" {vears]
“Faykan  : 16.8
. "Others 2 14.4
¢ ononol-:--- b e taeiiecseasaeiaaneieanania]
;%90’9‘?0 ALL vehicle: 15.9
g Others
et - )
o . 2
e y 5
§ 60,000 :
30,000

25 730 20

Vchicle age {years)

Fl;g. 3.3.1-4° Distribution of vehiclé_ age

(3 Traffic control and surveillance center and traffic signal syStem _

The Traffic Control and Sufveilla_nce Center controls the network of r'oads.,i
selting TV canteras al 50 main intersections, inoni_tdring_ I8 screens and remote-
controlling them in the center. Trafiic in:fohn'atio'n'is aired on the radio ev.e'ry_flﬁ.
minules by the cent_e'r and urgent infofmatioh like traffic 'accidellts and other
emergencies are reportéd through radio to the proper authorities, like police and

- UBC.



‘Praffic signals can be controlled on the basis of collected information _u_sing
traffic volume measuring Sensors (16 spols) hnd built-in sensors on roads called
AADT system. To meet heavy traffic conditions on strects and at intersections,
however, police officers often control the lighting systélﬁ of signals or cbﬁtrol traffic

dir(_}étly. Currently, the TTCC Signal Division is studyihg to automate aﬁd optimize

.'_tllé lighting‘_: system of traflfic signals, As TTTO also .plans to 'improve facilities at

iiitex‘sectimis, the situations will hopcfn]ly be better in future.
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{4) Parking

The City has a large number of public and private parking fﬁcilitieé, besides
park and rides and {erminals. Figure 3.3.1-6 shows where parking places are
located ini the main parl of the city. According to the Parking and Parkometer
Bureau belonging to 1"P'T'O, the number of phrking places is 252 and the total area
is 5311':1,.11(_)ldin_g over 20,000 vehicles, so that 2 % of all the vehicles -registmﬂ'ed at
the muﬁiéiﬁé?itY can find parking plécés’ in the City. _ _ -

The parking fees vary d_ehéndinig on Lypes 9f vehicles or 1iarkir_1g :di\lrai_.'i_on'ds

shown in Table 3.3.1-4.
" Table 3.3.1-4 Parking fec in different area -

>arking fec in Restricted Area (No Roof)

e e - Howrly Fee . Hourly Fee
- fype - |Entrance Gamto8pm) | 8p.mio6am
Private, Van =~ 500 260 100 ‘-
Minibus - : 600 - 260 100
A Bus-Truek . L 1,000 2300 180
Large truck N 1,500 - H0D ' 300
Motor Cycle 1 160 - 100 50,
Parking fee ot of Restricted Area (No Roof). -
- fype N entranca Hourly l'ee - "Hourly Fgc
: ol ST Gamto8pmy | 8p.mio 6 am)
Private, Van ) B00 Ceh0 100 ]
Mini bus , L 600 260 ‘ 100
Bus-Truck and Large Truck | - 1,000 . 300 .- 160
Motor Cycle 150 ' 100 - 5O
Parking fee out of Restricted Area (with Roof)
, " iourly Fec Hourly Fee
type Kntrance Gamwlpm | Bp.mitodam)
Private, Yan 700 300 .. 1560
Motor Cycle 200 - 150 - - 100
Yarking fee in Rostricted Area (with Rogf) -
Type _ N enteancel Hourly Fee | }lo'urly Fee
_ : - . Camwo8pm | BpmicHam) |
Private, Van B - 700 - 300 C160 -

[Motor Cycle D 200 ) 160 . 100

Data Source; T1°10, 1996

3—16



e e
=
et B e o Y.
s e T N .
e ) i me O 3
- BrmmE e Ty
CEEE IR e e s
S, ey TOTITSO, Ie, @
P e gt Y RIS0g SULIE
Eee e -
- =R R e T -
= e Lot Lt Wl | r
x50 e e
s R

1
1]
|

SYremyy

IF
i

I
.il
1

i

Sil
i hi
2

ik
nia M
il

=

w

™~

P

ot

<

=

—

o

v e A
& : g 1y U T A 2
o g MR e, SSHEEAC)
et : e MegttN oo
= e A ’

LREES

i

ion of parking

51 =
- —
petigct -
pooth )
o 1nla
oy - -t
- R d
s [22]
I
== Q ekl
e P B g
hyoree e . k! oy b g -,
N 7 Al
5 J o0
: = : 2N
= e St A e
= :

P Pl s

T Frt iy,
_ e J
[l oes ..
=== fy
| et :
“T.n.!ll!..m
| B
j BnETER
| sy
f e
| v ey +
| e o
J et o 3
o e et | e
:‘.'..Iln 3‘-J ..)‘IE'E.M“ » £ {
T T oS T
T S i " &
Fo it et ralnly ) “— s R i 8
f AT o S ] X
1 s e et w] e oo . l
I o ST v ke 3
e R X LA :
] st et e e Tvdl] ot o
e e ] e i s T 7 )/ h ) o
| TR S y oWk
T e o1
et il s
M _]-a.ﬂ.l..n.._ G iy \;......oﬁ. ’
sy P s N
e e o e vy YA R R R A
T i s el T Pt B £
| =R o EE T b e
T o e -re! P CRAR D pehy
_ﬂ..L...l..il..hﬂ T S PR gy £
SEC AT Teei
| s S h
b W ) i
:.Iln.n.l..ll...lm_ Sy
ey

S N
. H

e

AT Ty
AN ﬁ A,
Ty 20 T ey
o, e AN Py
n rnmm? .\4.....alwl .unt....y....

J.iﬂ#ﬁ 3

-
s

3 Ay
e Rt R

S oy
IS
2

¢
:

A J
b TN AN,
: .*i\?....m.\,.;av...h%.m.,..... :
"t o .
i _\....._ ”.;.\af,_.fa . v et ] o
P X by o e i ] sardit oy~ SRt M
% M T - — T LA P L PN
RORTES D 3 I.N St 4 ot lichethupotodd B eyttt i i
;) y : St i o P by 1 e ety 2
s T o R r } " ey T :
2o v Eecion ]
et . f R et i 13
M -y .
i 1




s
2

i . MR ,

R TP RN Tl

wditn

SEMEir L

iy

S




3.3.2 Factory and enterprise

Table 3.3.2-1 and Fig 3.3.2-1 show the .§ector-wise number of the industrial unils
and workers in (r'l‘A districts in 1994; The manufacturing indusiries in GTA awount for
40% of the energy consumption and 25% of the number of workshops both in the
manufacturing sector ol' total fran, causing a great ({eal of enwromnenlﬂl po!lulmn as
well as heavy congestion of the cily. Henee, tighter environmenial control by ‘the . -
‘manufacturing industries in addition to wnt.riﬂ of mobile soiu“cxgé’ié a most urgent, la‘:k
to be faced by MOT. | 7 | __ |

“The manufactﬂring:secto'r in this re.porl; is classified based on the fo]lowing

' mlemahon'ﬂ code of ISIC (Intermhonal Standards of lnduslrml Clauqﬁmtmn)

81" l<00(l Products o ' 36 - Nonmetal Products
i32.: Textile Prodiui_lé ' o a7 'Iroh&Slee’f
33 5W0§d Prﬁduéts ' o 38 Machinery f’roduc(s
3& Paper Products ' 39 'Otherlmluétries

-85 Industrial Chemicals

(1) - Problems of the manufacturing sectors in GTA
_: Among  the industries classified above, the following industrics have been

~ considered unsuitable in vesidential aveas by MOT:

31 Butc_h.e'ry and meat processing 36 Brick manufacturing aud
.32 :'l_‘:annery and processing © processing

33 Woodlchemiéal p'rocés.sing_ - 87 Melal melting and foundry

35 ?C_hemical mzinufachni*ihg 38.'- Chemicals handling machinery

(2) Countormeasure for tho poblem
| " In order to plan and nnplemc-nt comlormc-asures, AQ(‘(, Wils oetathhod n 1993,
- and ORSUITO in 1990 as MOTs aftiliate organizations dodlcated to onvnomnonlal :
control. The major slep inken by MOT was to rclocate 1'}0]Euting industrics o the

suburbs of GTA by providing them with the alwrndtlvo sites (industrial estal(“‘)

319



“There are 4 industrial estates under the control of MOT and 8 under MOI in the’
owtskirts of TA, as shown in Fig 3.24-1, sile preparation of which is now under
progress and where, in the near future, some of the relocated workshops will start

operation,

Table 3.3.2-’1 - Sectorwlse number of industrial unils and workers in GTA

Indusitsial : - Workshop Size (No of Workers) Yotal Total
GCode | small ) Medium : Large Number Number
Sector 10 1150 | s1-100 | 100< Unit | Worker
.31 Food : . 201 ....8.926, '
32 Rexlite
.33 Wood
.34 Paper i IS XA B
35 Chemicals 1 .2.823

37 lon o

|- 120490

39 Others - 23,512
- (Tolal) : 283 70,990 -391,800
{Source) AQCC ; o ' ~ (INTR632E)

Fig 3.3.2-1 - Total number of industrial units and workers in GTA
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