Chapter 6

Countermeasure for air pollution in the GTA



6. Countérmeaé.ui'e for air pollution in the GTA
6.1 Framework of countermeasure for air _pollution in the GTA

6.1, l Proposed framcwork for air po]lutlon in the GTA

_ As reviewed and analyzed in the prewous chapters the present situation of
jan' polluuon in GTA is in severe conditions. About 71% of the po]lutlon 13 ‘being
caused by vehlcular einissions and about 29 by stat:onary sources mcludmg
" households. The status will become worse in the year 2010, when the yearly
average concentration of CO, NOx, SO, and SPM in the ambient air will reach
2Gppm, O.3ppm, 0.2ppm and 200 1 g/m® resbectively.

Therefore, improveh_lent of environmental management systems of the
government, a high-aged structure in vehicle fleets, energy saving among
industries ‘and individuals as well as technology development in industry are
urgently required to promote in the Municipality and the Central government.

In additibn to the above, economic policy measures addressing fuel price and
foreign exchange rate systein and import restrictions are to be analyzed in view of
their decisive impacts to the air pollution conditions in the GTA, these causes,
however, are beyond the scope of this Report, which on_ly deals with organizational,

institutional and technological measures for reduction of air pollution.

The measures for air pollution reduction in the GTA are classified into three
categories'; (Destablishment of environmental management systems in the central
government and MOT, (2)measures targeting vehicular emission sources and

(3)incasures targeting stationary sources as shown in Fig 6.1.1-1.

Based on the results of analytical and simulation in the previous chapters, all
the proposed measures were studied and evaluated and summarized in Table
6.1.1-1 concerning management systems, vehicles, stationary sources, commercial
and hb{;selidlds and pﬁh_lic awareness which will lead to improvement based on the

organizational aud institutional and technological viewpoint.

Naturally. these cnuntermeasures are not achleved only by MOT, almost all of

w!nch should be’ supported by thc Central government
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6.2 Countermeasure for automobile emission

6.2.1 Overview

Figure 6.2.1-1 shoxﬂfs the_ es.sen_ce of _environmeﬁtai problems caused by at:fomobiles in
the city of Tehran, and related countermeasures against them. A circle at the center of the
page explains the following eight categories indicating situétio‘ns re.la_tcd to automobiles in

“Tehran as l'oliows.

ﬂRoad conditio'n: _
Geogfaphical and meteoriologicai:coﬁdition.
M Autoniobile fuel

EEC(mmnm activities

| ﬂ?Autoh:lo:bile techh‘olo'gy

B Traflic i'nfrastrl'u::turé

B Autonobile user

The outer circle describes sub-categorical situations of those described in the inner
circle. Avound the circle area described the present situations including measures being
taken in Tehtan corresponding to those in the circle. The squares painted red or green
explain * countermeasure needed to impose the amenities and environments. ‘The
countermeasures in red c¢olor are technical ones aiming at improvement of hardware such as
an engine and gasoiilie, and those in green color are non-technical countermeasures

‘depending on people’s environmental awareness and PR activities, ete.

- _In thé light: of éii‘cu:nistances, a counterimeasure against deterioration of. traflic
) situatibns e;nd city .environmérzl_ts éénénot catch up _wiih rapid increase of traffic.

We have two \\.rays‘to appr.oach:a' solution :for :pro_blems of urban transportation: one is
the approéch to the supply side sﬁch as improvement‘ of traffic facilitics or an ef fec_tive usc of
existing facilities, while and the other, the épproach to the demand side such as an appeal to

individuals' cooperation and pecple's trafﬁc_ behavior. In addition to the above ways, we-
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examined issued on a car engine, car fuel, car maintenance, improvement of car inspection

systems and a way ‘to introduce a car scrappage program. These proposals are tabled in

Figure 6.2.1-2.

o
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6.2.2 Urban transgportation and traffic countermeasures

{1} Enhancement of public transportation system

‘Pistricts 6,7,11 and 12 are the center parts of Tehran where government offices,
business offices, buildings and markets are located. Citizens are commuting from mostly the

suburbs to the center of the cily districts are situated by nicans of different'trénsport'ation.

' Ahnost all commuting vehlcles are private cars, buses and taxis.

There are more private cars than the pubhc hanspmtahon vehicles. As people patk

their ca’rs on strects or behmd buildings due to the shortage of parking spaces, road parking

makes streets nacrow, worsens traffic jams and prolongs havelmg time.

© Furthermore, such parking proh:blts the cily’s economic activities, and causes air and

trafﬁc po]lutlon with increasing noise and congestion For avoiding such a cond:tlon it is

" nécessary to expand the public transportation system as a matter of the ﬁrst puonty As we

" have seen many successful examples in other countnes We wmlld like to conslder how

Tehran can improve its publlc transpor tatmn‘ _

1) Guidance to the public transportation

In order to activate the public h'ansporta'tion' system, MOT needs convenient

transpmtahon famhtzes and services from the v1ewpomt of convenience of passengers. In the

© - light of the situation of tlafﬁcs in Tehran, the following countermeasures ave recommended

for MOT's coﬁsideration; :

ﬂFacilitating passengers’ transfer to othex means of transportation
B Centralization of management of the public transportation systems
Est_ab]ish_ihg priority of public transportation system
‘Appropria’te investment. fc}r construction of public:transpothion systems

The means of pubhc transportatxon in GTA ale buses m:m buses, taxis, railroads,
trolley busses, and subways which are now undcr conshuctmn Usmg multiple means of
transportalion, a passenger usually rides several public carriers to transfer untxl one gets ta
t.he. destination. Under such circuinstances, enhancement of park-and-rides, bus stops and

parking facilities as well as time adjustments for transfer are needed so that users can -
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transfer conveniently without cumbersome procedures. Because the public transportation
mentioned above are run by different managenient, passengers must pay their fare cach
time when they transfer. In order to improve this managing systeni, MOT needs to unite the
current administration and'mauagement so that opinions of different management will be
“harmonized and a way to distribute fare earningé will be decided.
‘The population of the inner Tehran area reached seven millions in 1994. In view of the
traffic situation ‘of 'Tehr.an, pursuing convenience and comfort by owning a car will
' sigin'ﬁcan’tly p_revent; thé ci:ty from 'defeloping properly and functioning efficiently and, as a
* result, diminish the potential of the city. The: availability and advancement of public
transportation not only alleviatés tréfﬁc jams and air pollution, but helps to save expenses
for transports and thus increases the efficiency of energy consumption In addition, it will
help the whole country of Iran save natural resources and, as a result prevcnt the }Lazth'
[‘rom becoming war ‘m due to the greenhouse effect. 'l‘he p\lbllc transportatmn is an essential
_ base ofhfe fcn the aged cluldnen and the dlsqbled who have no means of tr'msportatlon In':
terms of the city plannmg of Tehran, development of pubhc transportahon is an unporhnt
foothold that accele_lates the advancement of the c_lt.y. _
From this point of viéw, it is clear that;MOT need_é to take the primary resp{'m:si_bility

for improving the public transportation.

In general, it costs a great deal to manage public t.ranspor'téti:eh.“ There are':lwo.
revenue sources: one is a self-supporting accounting:sys'tem whose principal incohxe is fare
revenues, and the other is a system with _éo_mbinied inco_m.e from fares and subsidy from thé
government and municipality. Developed count.ri.es tend to choose the latler to se'cu_re funds
for promoting the public interests. . .

Theére are several other ways for éecuriﬁg l'unds" for e.*-cample,.road pricing, parkillé
fees and parking meters, penalty for v1olat10ns of trafiic regulatlons fuel tax and fines
against air pollution. in case of mtroducmg the 1evenues .should - be used only for -

nnplovement and equnsnon of pubhc transportatlon system On the other hand, it is also
important fo' make it known to everyone and to proimote public awareness of their
_cbntribulibn ta the air potlution control through using the public transportation system and

raising funds supported by such tax and fine.
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6.3 Countermeasure for stationary source

" 6.3.1 Long term target for air pollution control in GTA

Projection of long term emission quantities of air pollutants in GTA can be projected by

the change of the following three (3) factors:

(D Energy Growth factor ~ : Tobe pfoj_ectcd by average growth rate m’ult.ipliéd by; : .
energy conser_vationlrate . .
| Emission factor . To be modified by installation of air pollution conrtrol o
| * cquipment and combustion control technology

" @ Fuel replacement factor -: To be projeétcd by change of fuels to natural gas
- The concept of scenavio for air pollution control is vexy briefly mentioned below.

R Do Not‘nmg Energy oonsewalwn and polluhon conhol measures are ot
.. poqnlwely conducted better than the cur rcnt level, and pollution quantities
" in the future are estimated in proportion to the real economic growth rate
_ in each economic sector, thatis, by extrapolating the cufrent. trend.
u Cominon - Intermediate reduction of pblhﬁi'on between “Do-Nothing” and
© “Test” scenario. |

B DBest . Reduction scenario of pollution is fully implemented as scheduled.
~ The other major assumptions for the scenario are as follows.

O Targetyear: . :2010(Basc year 1994)
[0 " Average growth rate (1994-2010} . GNP 5.1%, Manufacturing 5.9%, ctc.
') Power planta & Reﬁnely in GTA - : No capacity equnslon is scheduled due to

‘environmental reasons up (o 2010



(1) - Target of energy conservation
The targel of ¢énergy conservation is shown in Table 6.3.1-1.

Table 6.3.1-1 : Target of energy conservation

Sector Reduction target
Base Common Best

Manufaclunng

- ""...““.““"".“"“"“"““””""—‘-'-'-'-"-""""".‘.“:sj:a:égéé;%ﬁi:é:@:éﬁi:@
81.10%/1IP @2010

§0.55%iiiis" @2010]
51 TENAIP @2070)

"___.“'_‘?8 601D @2010
: "_.71_60 o/nP @ 010

Powerpiants | IR0 T 50%AIP ¢ @2020 95 00%/ilP @2020
Refinery \ 60 " g5 G0SAIP @3020 60, 00D @2020

{Note} iP:index of Irdusirial Produt, {HS:Index of Household Sevice
1C$:lndex of Commercial Service '

(2) Target of direct air pollution reduction
Regarding the stationary emission sources, the tong term 'targét for air pollution Conl.rol in
GTA is lo clear the WHO quality st&indanté in terms of SOx and NOx emission in-2010. In

ordor to vealize this objective, the following direct air poltution control is suggosted:

8 Fuel oilisolid fuel replacement with natural gas
B Installation of HDS and De-NOx facilities in a refinery

Installation of De-NOx facililies in power plants -

Inn the event that current emission factors (]*JF) of SOx an(l NO\( could be ﬁeduoed aud fuel
replaceiment with natuml gas could be 1mp]emented damdmb to the above measures as
Rchoduled in Table 6 3 1.2 below m combmahon with oncrgy conservahon actwnues, Q:Ox and
NOx emission in GTA is expcclcd to clear the WIIO quality standardb in the Best scenatio in

2010
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Pable 6.3.1-2 ; Target of smlibnary air pollution control

ltem - - | _Basg Do-Nothing Common__ . Best i
1994 | 2005 | 2010 | 2005 | 2010 | 2005 | 2010 |-

Change of EF by Be-NOx by combustion confrof ™ V" 1 T ) e
" Householdicommercial SN o) T ] M S 1) L
(Note) EF : Ermission factr : {Ssenarioishectd) T
gﬁ _ - Thefigures inthe cel's of Comenon & Besl cases ificates fuel ol & soiid fued ratios

of change of EF tothe corresponding figures of Do Nothing ceses

(3) Case study for reduction of pollutant
' Based on the asswuptions described above, emission amotints of $Ox and NOx from

stationdry emission sowrce are projected as follows.

1) Emission quantities of pollutants in each scenario
Table 6.3.1-3(1)~(2) and Iig 6.3.1-1 show the emission quantities of pollutants in each

scenario explained above.

@ : Table 6.3.1-3(1) : Stationary emission quantities of pollutants in each scenario (ty)
Year o 80x _ NOx )
Do-Nothing | Common Besl Do-Nathing Common Best
1994 253 651 253,981 253.981 95,57+ 95571 95,571
................. e . ey L 1 1)
T T e s B e B R L)

~ Table 6.3.1-3(2) : Stationary (-.missioh quantilies of pollutatits in each scenario (%)

- (%)
Year ' SOx - ~ NOX
Do-Nothing Commaon Best Co-Nothing Common Best
L) NN Ly NN 1. SO L) SOt
B RO M (134 SRR < DUV
113 s 197 153 4
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2) Gutconic of projection

As shown in Table 6.3.1-3(1)~(2) aﬁd Fig 6.3.1-1, if compared to the emission amount in
199 1, the Do- Notlmlg scenario indicates that the emission amounts both of SOx and NOx will .
: be almost 15 hmcs mn 2005 and 2 times in 2010 whlle the Best scenario will lead to 70%
reduction of SO.\\ and slightly increasing level of NOx emlqsnons in 2010 Itis bcheved that the
. .Common séenario may be the most hkcly seenario qmong 3 cases, which induces atmiost 1.1 |

times increase in SOx and_l.ﬁ times increase in N()x in 2010 compaled }Vltll in 1994.

.
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7. Recommended Master Plan and lmplementation Schedule

7.1 Medium and long term master plan for air poliution control in the GTA

- 7.1.1 Master plan

~ As discussed i the prevwns c]nptm it is understood that ambient air thty in

the year 2010 respecting CO; HC, SOx, NOx ‘md SPM wnll fat heyond the level of_ .

the W[IO standard and that strateglc execution of countermoq‘mles in the ficlds of

air pollution control managementi, vehicular sources and stationary sources is the

key.

Therefore, a m"edi_inhn and long term master plan targeting the year 2010 Will be

presented below.

(l) Basic prmcmles for a master plan

1))

2)

3)

The socio-economie develcpmont plan was baee(l on the SFYDP reflecling the
sectoral statistical data for 1994 as well as those for 1997 for some important

CAaSes.

-A master plan for the air pollution reduction in GTA should be elaborated

“covering the cross-sectoral issues on the national level, which are beyond the

matter of MOT. These countermeasures are also reviewed and preseated in
this report.
Noither the emission data in GTA nor the data measured and observed

durmg the Study {'or elaboratlon of lhe countermeasures ave not enough.

. One of the lmport'mt countermeasuros should target an establishment of the

9

air poliutnon manabemenl qutem mmm;, the dccumuhtmn of data base for

‘policy making for air polluhon reduchon.

However, urgent and feasible countermeasures for air pollution emitted from
vehicular and stationary sources have been presented for execuiion in

consideration of present severe condition of the GTA.
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: "5) “The WIHO standards for ambient, air quality has been adopted for the target

air quality in the 2010,

{2) - A medinm and long terin master plan
An indicative medium and long '.term master plan is presented m the
..{*‘ig.'?.l'.l-l., whose outlines are explained :below; '
1) MO is requested to pi‘épare '\-;rit.llill the financial year 1997/98, ‘a mﬁstéi‘
plan for air pb“ution reduction iri the G'TA’ based oﬁ the outcomes of the
IBRD’s TERP prdject and JICA Study iﬁchuding formation of working group
" for elaboration .an_d detailed planning of the urf;v_int sub-projects as listed
“below. |
R  Establishment of an inventory systc-m .
®  Expansion of monito_ring_ stations in GTA
a8  Enhancement of public t..r'ansport
#  Expansion of the I/M j)rogran1
#  Rehahilitation of automobile i:idhstﬁ'es |
#  Renovalion of in-use thicle including ‘mobile parts |
B Improvement of the quality of vehicle fuel |
¥ - Study in the economy and expecte& environmental load of passenger
car -
B Plan of trial projects on the TDM in GTA
# Detailed scrapping program on high aged vehicles .
B Sub-scclor studies in manufacturing industries
B Introduction of mlvance(l comhushon and energy savmg teclmologleq '
B Introduction of cleaner produchon technologwq
- Preparation of air pollutnon_provenuon'guldelmés for manufac’t'u.ring
industries | .

®  Promotion of joint projects with foreign countries -
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2) ‘There are 13 years until the year 2010. In consideration of the present

availability of related data base and extents of analysis in Tehran, it is

recommended to divide these periods to three phases: the five year first

phase from 1998 to 2002, the five year second _phase from 2003 to 2007 and

the three year third phase from 2008 to 2010. For each phase, the follow'i.lig

;‘mcasures would be'taken:

Y
(@)

@)

1

(5)

(6)

Executmn of urgent stth- pro;ectb

Estabhshment of management systems and orgamzatmns for air
pollution control in GTA

Detailed élarificat.ion of air pollution mech_anisin through esfablishment
of 'a monitoring and inspection system including improvemen:t of an
ixlvexlt01'}"3ysten1 | . | | _
Prepar.atibn of ‘a 'détailed impleme'ntatio._n plaﬁ fof largé :s.cale.
countermeasure pr0]ects to be executed in ph‘ase 2 | | |
Implementation of all measures for 1enovallon of moblle manufactuung
industries in Iran

Ixecution of a sub-sector study followed by preparation of a master pl_ém

and guidelines for the sub-sectors in the manufacturing industries

During the second phase;

(1)

(2)
3

Implementation of large scale countermeasure projects planned in
phase!
Modernization of autoinobile industries

Modernization of manufacturing industries in MO'P

After phase2, almost all major pollution issues would be overcome éis far

_as C(.),' HC and SOx are éoncemed.. :



 During the third phase;
" Evaluation of the implemented projects and execution of countermeasure
for NOx reduction would be carried out in line with the environmentally

advanced countries’ present situations,

-3 Duri_n‘ﬁ the phasel, any projects requiring a largé amount of investient will
not be executed. They need in:-de-pth analysis of the present situation of the -
jssues as ‘well ‘as basi¢ and détailéd project planning iicluding cost
estiniﬁtiori. ‘Therefore, during I;ﬁe ‘phase -1,  urgent projects 'inc.lud‘mg
establishment éf a;n inventory system, exﬁ_ahsibn of monitering stations and

' strengt.hen_ing. of central inspection laB.'ln ORSUITO, enhancement of the

UM program and scrappage progfam phaée 1 will be implemcnled;

Cq) -Dﬁring the phase 2, se_Cond phase exparsion of monito'ring' stations for air
pollution ménagemcnt-ahd im'provem'ent of public transportation systéms,
improvenient of mobile parts, establishment of a vehicle engineering center
aiming supporting functions for in-use vehicles, introduction of a catalytic
converter and the sec’dhd.phas‘e scrappage program will be implemented .
Paftiéularly, for the :stationary sector, introduction of combustion
technology and cleaner production technology, information dissemination of
low NOx burﬁcrs ete. éomhined with constriiction of a model boiler aiming at

information dissemination of needs for energy saving will be implemented.

b) During phase 3, third _phase' expansion of monitoring stations for air
o pollutio_h:_ maua'ggmé_nt; the third phase scrappage program and start-up of
o;ﬁerat_ion and distribution of MTBE ini vehicular sector and start-up of a

: hydro-des'ulfurizatién plaht will be executed.

The countermeasures during the above three phases are expected to contribute

to reduction of the targeted po]lutants‘to the levei of the WHO standards of CO, .
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- 50x, NOx and'SPM,' i.e. 2.5ppm,; 17~26ppd, 38ppb and60~ 90 1 g/m?® respectively.

~{3) Cost estima.l,ion_ of sub-projects in the master plan |
Table 7.1.1-1 is a summary table for the recommended sub-projects in the
 niaster 'plan showing their periods of start-up after the planning and construction,
" the es{.imated cost reqinimd, expected reduction amounts of CO, 80x and NOx and

the cost req_ui:réd per unit reduétion weight (ton) of the targeted pollutant.



Table 7.1.1-1 Summary of countermeasuce for air poliution control for Greater Tehran Area

Ne, " Counlarneaswe Implercetation Froject cost | xpectod amount of pollutants lo be reduced{lon}
' _ _ period 1/ {Us$1000; | CO SOx | NOx | CostuS$fon) 2/
B Ak potiulion control management - T
1-1. Establishment of invenlory system -+ 1998 283 12699.3| 477149 53,27
1.2. © | Amebient ait monitoring system 1699 622]. :
1-3. Municipal environment research and, 2003 24,630 5079.72| 2664.94
’ promotion Center (establishrent) : o . : .
1-4. Expansion of manitoring stations 1999, 2003, 2007 2,750 253986 1909.96 ]
2 Vehicuiar spurces : ) :
2.1, . | Echanceamnent of public transport systom 2003 231,i50| 124,028 1,251] 5942 1863.8
122 Strengthening of LM progtamme 1993 25,300] - 165,000 15333
2.3, . | Enforcement of emission standard " 1958 354 41340 500 8.56
2-4. | Establishment of M taining course 2000 10501 82,680 127
2-5, Establishment of vehicle mg'neering 2001 : 8,520 ‘ 110,000] - . 500] 10,000 77.45
cenler : : : 1 : -
2.6, - | tmprovement of main paris of car 2000 55601 220,000 25.27
- manufacture . . '
2-7. {atroduction of catalytic converter 2005 148,780 110,000 30,000 1352.55
28 | Desuliurizaion of dasel ol 1659 #4780 5,000 T 746583
2-9. | Construction of MTBE plant 2007 139,980] 145,000 - 796536
240, {implementation o.ls.g:fa'ppege programme 1939, 2004, 2008 53.5380 152,000 352.37
2-11.: | Promotion of public awareness 1998 400] 2480412
3 - Stalionary source : : . .
331, [wimprovement of regional inspection jab. 1959, 2003 - 980 10159.4| 331992 97.45
3-2. - |Investigatioh and preparation of master plan on 1958 1,910 25398.6) 114598 51.58
manutaclurng sut-sectel in GTA L .
1] Sub-secloral study 14
2] Measurs for saving of energy 1820
3) Introduction of cieaner production technology 139
4) Nox reduction (measura 30 ]
33,  |Construction of de-suifur plant 2005 978,490 153,000 638729
34 [Fud conversion 1o natural gas 2005 3,140 200,000| 40,600 16

3 Hérne:tris:' " 1f Opsration start-up

2/ Per lon of targeted polutarts



7.2 Implementation schedule

Based on the consideration of the strategies for reduction of air

pollution in GTA, most urgent and efficient projects were selected for

MOT s implementation and their costs on a basis of the order of magnitude

are summarized in‘Table 7.2-1.

‘As ih the similar category of the master plan, they are divided into three

catégaries, ~ (1) ' management improvement -and strengthening  of

institutionalization, (2) vehicular -emission reduclion, (3) stationary

‘emission reduction.

For improvement of managemenl system and strengthening of

ilxst:itxntidtlalization, ‘policy and ‘action plan need to be formula't'cd for .

reduction of air p.o'llut.ioh .ljy'th'e. central goﬁé’rnment and M‘O'.P i:nclu:din‘g
p,-épamuon of a co_hcfete implementation'p_lan and s'_ubsc-.ctdral gui'del.ines
to promote  the air pollution reduction: proj'ef:t. ,Fiifstly, M'O.'l‘ C 18
recommended Lo prc-.pa.ré such projéét co_ncépts which should be’ discussed
and authorized by DOE and SCE, to be followed.by'iihipl.enﬁelitatioil bfcacih

component.

For the vehicular emission reduction, a scrappage program should be

studied in details and be promoted because of their complicate nature and

its cross sectoral linkages. Their each component should be independently

renovated - technically in accordancé with the recommendation of this

report.

CO ‘and 11C pollution is expected to be easily reduced but it takes long

time because their causes are clear but inputs for reduclion are huge.

Therefore, stationary emission reduction should be a next difficult issue as

in other developing countries. Therefore, countermeasure for the stationary
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emission should be started in view of the present technological situation in

Iran’s industrial sector.

The public awareness is most important because air polhition

reduction in GTA could not be successful With()ut raising public

: conscmusness in order to rectify the cunent pubhc feeling about ihe

present subs:dlzed pmce system of fuel, mferlonty of public transpmtatlon
in social recognition, previous govcrnment 8 recommended automoblle
ownership per family, and high price system of new vehmles

Therefore, public campaigns concerning air pollut.ion'situ'atioh a’nd'hbalth

damages should be ﬁrgent-ly promoted.

Though total ‘cos_t- required for the project illiplen_llelltat_ion' amounts

_US$ 295million, ~overseas tdciiniéél cooperation both bil‘iteral and

multllateral in the i'orm of glant loau of short or long term expcrts ‘joint

'research, and dlspa_tchmgjc_f Iranian expert to foreign countries would

cover at least critical equipment and local currency needs.
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Chapter 8

Conclusion and evaluation of project



~ 8. Conclusion and evaluation of project
8.1 Concluding Remarks

8.1. 1 Present status of air pollutmn in Tehran
Because ‘the cnncentlatlons of SO,, CO, SPM and I[C are quite ]ngh in the
central part of ‘I‘ehran as mentioned in Chapter 4 the wductmn strategles are
‘ urgently necessaly '1‘he CO concentratlon exceeds 10 ppm at Bazar in August, and
at Fatami from July to Novembel thle the 5O, concent1 ation 1s in gcne:al hlghel m: '
w111te1 it sometlmes cxcceds 100 ppb 'I'he SPM {PM10) is the h1ghest in Septembm
~exceeding 0.16 mgfm?, and the N()2 concentratlon is 25—;70 ppb. Urgent reduction n
' the CcoO concentratlon is flrstly needed and then efforts to decrease SOZ, SPM, HC as.

well as NO, are necessaly '

- From the viewpoint of . dlffusxon potentlal Tehran's potontxal ig similar to
'l‘okyo for small and middle scale stacks and surface sources. Tehran’s diffusion
~ potential is much better than Mexmo Clty, Jakarta which are notorious cities for air
po“ilti()ll. If the emission amount of Tehran were to be the same with that of Tokyo,
air pollution wauld also be on approximately the same level with Tokyo. Na:ﬁely,- the
average concentrations of CO and SO, in Tokyo are less than 1 ppm and 0.01 ppm
respectively.

Also, the CO concentration could be simulated fairly well with a diffusion
simulation model. The estimated and measured concentration distributions agree

well with each other.

8 1. 2 lf.rmssmn from automoblle and mdustry

The basm master plan of xcductmn of emission is shown in chapters 6 and 7. As
descnbed in former chaptels air po]luuon in Tehmn is chalactcrlzed by the f-lct that
the CO emission from automoblle is the highest. Besides high altllude (130{)111) 'md ‘
steep slope roadways, there are many structurally defective cars (too small air filters

or small engines) and high aged cars. In order to improve the condition, both
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strengthening of regulation and technological improvement are necessary. Especially,
complete implementation of Inspection/ Maintenance and combined car scrappage

program ave needed so that CO emission can be reduced.

As described in Chapter 4, the CO concentration was estimated for the case of
complete iraplication of /M and a car scrappage program under some conditions,
- where the CO concentration would_b'e smaller than' 10 ppm in an annual average.

" This result is fairly salisfactory as the immediate target of CO reduction. -

As emission pf 50, from factories and coin':llerci_ai and domestic sectors is
relatively large, countermeasures fér' these Souréqs are necessary. A ‘most obvious
m:ea's:uré would bo switching of fuel to i,PG and LNG. Desulfurization of heavy oil and
‘making lpxw;r-sulI‘ur heavy oil wmﬁd also be effective. For a lé@'gd factory, censtruction

of a de-sulfurization unit from b:)l;_lblis'fe(l air would be efféctive but would cost more.

The SOx concentration is estimated with a diffusion simulation for some cases,

demanstrating that efforts to decrease emissions are necessary.

8.1.3° Countermeasures for air pellution

As shown in the proposed master plan in chapters 6 and 7, co.u-nterme.a:s_ures' for
air pollution should be carried oitt.comprehensivcly covering téchnology,' inétitutions,
social matters as well as people’ environmental a’warenéss. - Choice sﬁbuld be

decided in the light of their feasibility including economical and technical reasons.

(1) Countermeasures for :iu_tomobile emisston

‘Practically important countermeasures are as follows.

@ Improvenient of automobile technology
: 'l‘ech'nol'bgy development in Iran relating to manufacturing of automobiles

is behind a déveloped countyy. Improvement in basic planning, quality control,
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progucing téchnology and other matters'is necessary. Environmental technaology,
basic design of car engines, maiun parts, catalysts for'cle:anin'g up exhau:st gas

* should be developed. For these purposes, it is oft'ecti\}e to accept technology |
transfer from developed c_oimtries‘ Also, exchange of engineers between ”

“developed countries is necessary.

@ I_mprove_ment o.f automotive fuel
Introduction of oxyg‘enated.gaso]ix‘m, 511611 as MTBE-added "gaso.]i.ne, is
‘needed, bécaus'e._CO pollution by CO is must be'lﬁost_i.n*gcntly reduced. In view of
: ihigh al_titudes and steep slope roadways, reformation of regulatioﬁs enforcing
use of oxygenated gasoline should be considered. Also, mixing plant oil ”este.r with
' diésel oil is effective for i'educing black smoke. After taking such cmmt_er'me'asuré'
fo.ir CO_emissioﬁ. non-leaded gasoline and a three element cataiytié converter
sﬁ’onild be introduced. Furthérin_ore, fuel pl_‘ices should be rationalized as soon as
possible if econom_iéa_l situations ailoxy. :Also, efforts to propagate a LPG/CNG

car should be continuved.

@ Reformation of regulation re'lat'i_hg to automobiles
At first,'thc_; /M system shqtlld be implemented with complete coverage and
l 'sho:ﬁid be cémbiﬁed with a ca.r' scrappage program of a high aged car.
Intmdu{_ition of a license systém for a car maintenance engincer may be
necessary to give incentives to more skilled engineers. Furthermore, in view of
~the pre.sent chaotie traffic conditions, re-education may be needed for a dviver

seeking to rencw his/her license.

@ Institutional improvement for auto-mobiles _

Tl;e pﬁbl'u; transﬁo_r’tatioh system should be fully ﬁt_ilized. For promofing use
'of. the pubiic transportatioﬁ system, improvemeht of‘ service is necessary. For
example, a common ticket system may be considered to simplify peisseﬁéérs

change of lines.



Also, for discouraging roadside car parking abundant availability of parking
places is desired. Amendment of regulations may be necessary so that a car
owner will be obligated to have a parking place. A centralized traffic control
system with computerized control signals should be established.

Enforcement of a car-limited area and implementation of a park and i‘ide

system should be made.

® Reform of present'institufion | |
If TVTIB is to carry out the I/M system, the eapability of TVTIB should
- be enhanced. A comprehenswe traffic environmental research institute would be
ne_cessary under MOT. Drastic amendmcnt of existing orgamzatmns may be

necessary.

® Promotion of people’s environniental awareness

PR activities should be cont.inu_e‘d and st'eppedK up.

{2) Countermeasures for statiohary sources

Countermeasures for factdn;y- einission should .inclu'de @Amendment of
negulatlon and relocation of factones @ Compxehenswe planning for fuel supply,
and @'installation of de-sulfurization facilities. ~Also, countexmeasures' for

commercial and domestic sectors should include switching of fuel to LPG/LNG.

1) Factory
@ Awmendment of regulation and relocation of factories
The emission-standqf& sﬁoixld be establiéhcd fli tlie form of a qu'a'nt"it',yi o
standard as dlstmcl ﬁom a concentrat;on standard Also a routme of tion-
mutme on sil¢’ mspcctlon should be done Regulqtlons should be amended
‘stlpulatmg penalty for violation. Desirably a licensed pollutlon control
engmeer and manager should be appointed at cach factory.

Also, more factories should be relocated to an industrial complex
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con't.ilnuously.
) Comprehensive planning for fuel supply
In order to reduce SOx pollution, switching of fuel to LYG and LNG
should be pron_mted, and production of low sulfur heavy oil should .be'increased, '
aﬁd in a sma.l!_er factory, low sulfur oil_shoiﬂd bé used. . .
(@ Installation of de-éulffurizat'ion facilitiés N o
A ‘la_rgt;a‘fac':toryf sthlld be equipped with a de-sﬁl.fuiri_zatién cleaner

-extracting SGx from exhaust gas.

- 2) Commercial and domestic sectors

More LPG/LNG should be used as automobile fuel replacing gasoline. Also, for
domestic combustion equipment should also be improved. Public awareness for

health effect of room air pollution shouid be promoted.

82 BEvaluation of thé Project fih:d Technology transfer

- The present project has.obtained successful results. The most important point
of the project is that the technology transfer to AQCC should be successful. Through
this project, impact assés_sment techniques including diffusion simulation, methods of

a field survey, meteorological ‘measurements, analyzing methods have been

‘transferred to the Iranian counterpart., AQCC. In future, AQCC is expected to carry

out irﬁpact assessment in relation to air pellution by itself,
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