' 17.3.3 Strongthening of activitics of environmental impact assessment

As there are fow aclivities' for source inventory preparalion and monitoring of
ambient air pollutanis at present, they should be stepped up for environmental. impact
nssessment in the Municipality of "Pehran. The process of environmental impact
~assessnent (E1A) is outlined in P‘{g.7.3.3-1. The ambient pollutant concentration is
' considered 1o be a parameler expressing _I,he extent of influence on human well-being and

environment.

In general, mivironméﬁlal impactfassessment (EIA) mainly consists of two steps. -
“The first step is calculatic’m of influence of eniit[cd air p’ol.lutants to environnent. The
result is derived from a qmmhhon model, of which base data are meteorologlcal dah
source inventory and lopographlcal ondmons 'I‘hls is the main componenls of F‘lA

p rocedure.

’l‘he cecond slep is 1denl|fymg the rehtlomlnp among 1mpacts of the calculated
ambient’ conconlrahon on human hmlth life circumstances and natural environment,
hking account 'o[' the cnvironmental standards. The enwronmenl, slandard should be
determined as a desirable environmental conconlrahon th'at w0u1d not influence human
health, human. life circumstances and natural environment. B A check::. whelher the
environmental atandard will be met or not afler tho deveiopment plan has been
implemented, by comparing the ooncontratlon calculate(l with a qmmlahon model wilh
the environmental standard. Should the standard not be met, l.he development plan
should be reconsidered and redesigned; should it be met, 1he total amount of emitled
pollutanis would be determined, as a permin:qib'te emission level and the ]irocetltlrc of E:I'A_ '
would be completed. Aller the llevelopmcnt plan is aclually mlplcmcntcd t.h'e
onvaromnonhl concentration” in - the hrgotml mgion Qhould be chocked lhrough a
conlinuous momiorm{, nc-twork | '

An example of administrative prooodures is shown in l<1g 7.3.3-2.
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Fig. 7.3.3-1 Outline of flowchart of envirommental impact assessment
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7.4 Automobile emission control plan ‘

Capter6 described concrele countermeasures targeting mobile emission source. I

this section, the implementation plan of these measures will be discussed,

The implementation p!au consists of three plmses, c¢ach of which has been phnned _
in reflection of the pl‘ogr(‘\a of roduchon in auiomobllo emission, smprovemont of

tcci1110]0gies needed for the countermeasures and reforms of organizations and sy‘sl.'ems.

‘ Correéponding to the &year period from 1998. to 2002, plm:sc.el is carmarked for
‘planning and inilial_'il.nplen_ientation o.f urgcnt.meas_ures; l)uriug phase2 covering the
byaer pori:od _frdm 2003 to 2007,.such measuros that were plén’n_ed during phasel will be
“implemented; partlcularly such software rel‘ormq as orgam/almnalimshluhmnl reforms
wdl be focu%od durmg this phaqe._ ased corrospomh to the last 3yaers of the mmro
pl‘mmng penod from 2008 1o 2010 when the progress of the measures taken in the
| prcwous phasoq will be reviewed and atljmtod in addmon the direction of measures 1o
be taken_ aller phase3_ will be considored aml implenientation of large-scale measures will

'be started.

Such nieasures will not ncceq‘:arlly be implemented throughout all of these phases
and some measures wnll be mlplemente(l {lurmg more than one phase. !lowovor, shoukd
initiation and termination of individual measures substantially deviate from the planned
implementation schedule, the link among these measures would be adversely affected
leadling to confusion. of the implementation schedule. Consequently, such deviations

should be avoi(léd to Lhe extent possible.

" 7.4.L I«,nhanocment of publ:c transportahon syslcms

l{('ducllon of contributions by mobiile emission SOUICeS to the ambient fnr po!inl ion
needs reduction of automobile traflic volume. Measures o reduce au.tomobﬂe. iraﬂms in
Tehran should include encowragement of maximum use and highest prioritization of

public {ransporlation means. Well-developed public transportation helps reduce
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“automobile traflics remarkably, even by 10-30% depending on situations of particular
regions and cities.

In addition, in order to raise cfficiency of use of public {ransportation means,
~ construction and improvement of necessary facilities are essential at park-and-rides and

transportation connecting points such as terminals.

- MOT’s means of publi¢ transportation consist of buses, mini-buses, trolley buses,

taxis, railways and subways under eonstruction. For improvement of such teansportation

systems, individual transporiation nieans should be aclivated, their management bodies

should be wnified, and fare systems should be re-examined,

Iimprovement ‘of public transportation systems is an objective which should be

pursﬁed for ever.” During the -phasel period, not: onljjlaﬁnihg but functional”

improvement and expansion of buses, mini-buses and taxis operations should be carried
out simultancously so that necessary measures for improvement in the core components
of the program will be completed in 10 years by the end of phase2. Desivably, provision

and improvement of the (rolley bus system (L.RT) and subway networks should also be

executed so that they will be partly operative during phase2 in consideration of their |

construction costs and construction periods. In phase2 and thereafter the mass public

transporlation systems such as LRT and subways that are able to meet requirements for

incremental traffic demand should be improved and expanded on the basis of the review

of the progreess of the measures taken in the preceding phases.

Comprehensive improvemeni of urban l.ransport'ltion and:urb:ih environment

should he made not only through the above- monhonod measures for promotlon of use 0['

public transportation but mcorporatmg the followmg nwasureq related to them:

1) Increasing parking areas and facilities

As orie Jane of each direction of roads in the central part of Tehran is used for

- parking, effcctive road spaces are substantially narrowed. A policy for providing more
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p:irking facilities should be to 'obligate'car- owners andl Oﬂ‘l.C(.‘S to have parking facilities
and {o strenglhcu laws and regulations mcluding provision for enforced towing of illegally
parked cars. Before the end of phasel, such legal frameworks should be established and
propaganda among cilizens should be started so that full enforcement will be ensured

during phase3.

) Modtﬁcatwn of road stracture

More cfficient and -smoolher flow of - road {raffics requires’ lmprovc-mcnt of

Sinterseclions conshluhng bouleneckq of trﬂﬁlc ﬂow aml installation of tmﬂlc <;1gn'|ls

guiding traflics properly. “IITO, which is 'res[lonsihle for road planning’, ‘has already

recommended ways and means for such measures for improvement 1o the Tehran

Municipal authorilies, specifying intersections and road stractures to be rectified and

improved. Consequently, such measures can be starled during phasel.

Moreover, in goncert with improvement of intersections and traffic signals, essential
measures should include provision of a left turn tane, central separation zone (which
could be converted into a bus lane or trolley bus lane in future) and reverse lane in view of

their expected significant contribution to more efficient traffic,

Because plans of these measures should be flexible in response fo changes in

demand for transporiation, the schedule in each phase should he constantly re-examined.

3) Improvement of traflic conlrol

‘As ondof'means to discourage vehicle enlry into the cenlral parl of Tehran,

‘ mlroduclmn of the road pncmg system'is expected to be effective. With proper pricing

and speedy f']!‘(’ collect:on the qyelem is roportedly expecled Lo reduce llm targeted traflic

by 5 1o 10%. -

In areas where air pollution is bad or roads are very congested, entry resirictions

should be considered during specificd hours in addition to the current restricled aveas. By
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the end of phasel, target roads should be chosen and the fare colecting system should be
decided so thal exgierimental operations: will be started in phase2 and complete

implementation will be started in phase3.

A4) Improvenent of traffic control center, signaling system and road information system |

- lC.{cpansion of the functions bf a tiafic control center, effective control of traffic
signals hased on inforniation gathered with a traffic volume sensor mul-im.provemént“of
road information dis’pla&y devices will _encbumgg car drivers to dispense with unnecessary
lripslloading to significant alloviation of urban congestion. The existing control center of
~TTCC is functioning'sa'tisfaclorily, but il is expected'tq be more effective by incorporating
a:cor_npulérized wide-range cross-area'signéling system and road information network

~ system during phase2 and 3. -

The costs to be borne by MOT for improvement of the public means of

transportation discussed above and other proposed measurcs are  approximately -

estimated as follows excluding the costs for land, labor/personnel and everheads. The
costs for expansion of public transportation neiworks do nob cover construction of

subways,



Measures

Cost
{USS 1,000]

- Components

L. Efficient use of public transportation 40,000 _
Bxbansi T T T T Purchaso of bus and minicbus S
Sxpansion and i improvement of buses o
and mini-buses _ Provision/improvement of bus stop,
30,000| bus terminal
vamonhmpmvomont of bus lanes
[N T S I {expansion by ‘3? lanes is planned.)
D -~ |- Putchase of trolley bu'a
. ]‘ncpan-.wn & improvement oftrolloy 20,000]_ Tustallation of wires
- |bus _
N I | (expansion by 5 lines is p]mmml )}
© 4 Al several spots along lrunI\ roads leading -
: h\p'msmn and improvement ofmrk 3 00'0 to the city
- land ride ' ’ (Introduction of a road pricing q_\, stem in
R B _ | fureistakenintoaccount)
Unified system of fares for buses, mini- buses,
Establishment of public | trolley buses and subways -
transporiation management 2 000 {to facnhl‘ato inter-systom running and
Association ‘passenger's inter-sy ‘:lomltmnafor) _
' : _ Planning of improvement of inter-system’
: : connecting points and other measures
2: lncreasmg par}\mg area: aml facilitios b2, 100 _ : o _

RN T T T D Construction of parking facilities
Conslruction and inﬁ»rovcmenl of . (including multi-storied and undorground
]mrkihg facilities ' 12,100] - facilities) -

s : _ Provision of parking malorw aml parking
locks '
3, Modnﬁcalwn of road structure 60,500 o _ _ .

_____ T ‘ T T  improvement of intersections and installation
Improvement of road struclure 72:1,200 of traflic signals

BN I S P - | Glanned at 50 intersections)

' Installation of left turn lanes and pedmlrmn
- - walks
Smoother atid more efficient road 36.3001 Installation of a central separation zone
“|traflic ! (in consideration of possible cohwersion into
a bus lane or trolley bius lane in future.)
. [nstallation of a reverse lane
4. Improvement oflmﬁic institulions 12,100
" [ite-oxamination of designated traffic- | | Expansion of a restricted area
restricted areas and improy om_cnt 12 1001~ ]_ntrb(]uc( ion of a road pricing system
. _ : ' "L (ineluding installation of a fare-collecting gate)
Iniroduction of road use tax _ Introduction of a traffic zone system
5. Improvement of traflic control S}biefﬂ 36,300 . L :
ST T T T T T T T T Setting 'up of additional centers R
{for shared responsibitity of intor-city areas
: B _ ot and collection of detailed ml‘ornn(mn)
Upgrading of traffic control cénter '36,300]_ Upgrading of the center
' _ Systematic control of traflic s]gnalw\\nh
introduction ofcompulera‘ and control of
large displ :
Total 181,000
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7.4.2 Strengthening of inspection and maintenance capacily
Countermeasure No.2-2 Strengthening of I/M program

(1) Outline of countermeasure

Between 1998 and 2010 50 vehicle inspection plants will be build with individual

mpamty of 50 vehicles per day and they will be- managed and operated directly by the
Municipal aulhorlty In addition, among omslmg vehicle repairing shopstunder private
" management and OWIIOI‘\hlp} in Tehran, those judge(l to be good from such vwwpomls as

" engineers’ exporwncoq lochnmal levels and equipment quality will be given a license to act as

officially appointed agont who will nwpoct vehicles (-n!rusted by the mumcnpal authority. By.

: 2010, 100 shops will be appointed and rent free of charge equlpment needed for the

~ inspeclion, particularly mcludmg the equipment to measure the concenl rat,mn of pollution
' snbsl'mces in ihe enn%non of idling vehicles. Management and ongmeers of these ‘:hops wr]] .

be pormdicqlly oducaiod in vehicle’ 111-peclmn techniques aml neceqqny of mmronmcntal '

protochon ’l‘hm educallon w:ll be prov:dod at the trammg COlll‘b(‘- : propoch w be set up
as muntermeaqum No.2- 4 Wlnle the items to be lmpeclod will be detormmcd in
conqulor'\hon of the mwmmendahons mada in chaplcr 6, the :mpcchon of the mnoentrahons
of vthmst gas should be made most rigorou'ely s0 that a owner of ve]uc!ec: dmclnrgmg gas
with pollulant concentratioris above: lho standard to be dolermmml in’ accordanco wrth the
measures recommended as counlormeasum No. 23 will be ohllg‘ltcd to chfmge a carbumwr
and air filter useless tnning veduces the concentrations. The cost for changing pari.&. should

be horne by the vehicle owner.

(2)Ma;or equipment and their costs |

The costs of major equ;pment and. matornh to bo nc-eded for execuuon of Ihoec-;

countermeasures are estimated as fo!lows. _
Totalcost : USS 16,000,000
Break down
Municipality-ménagml ingpect ion-shop
1} inslruments to measure the concentrations of exhaust gas while idling

Us$ 60,000



: 3) stocks of parts and others

2) special tools for imspection and maintenance

4) personal computers and peripherals

5) office equipment and others

Agenl sliops

~ {3)Personnel employnient plan

- Manager

Chiei‘ehgineer

‘Mechanical engineer

. Chemical engincer

Technician

“US$ 290,000% 50 shops = US$ 14,600,000

USS$ 14,500,000 -+ USS 1,500,000 = USS$ 16,000,000

_ Municipality-management inspection shops

US$s. 50,000

uss 70,000

USS 185,000
USS 25,000

50 persons (bachelor)

_ 50 persons (hachelor)

50 persdns (bachelor)

50 persons (bachelor)

~ (Schedule and emission reducing eflects

By instruments to measure the ooncc_n!r'alions' of exhaust gas 'While_ idling

750 persons (senior high school graduate)

UJS$ 15,000 % 100=1,500,000

'The schedule and estimated emission reducing effects of the proposed measure are

tisted below.
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Countermeasure No, 2-3 Enforcement of emission standard
(DOutline of coumtermeasure
The objective of this countermeasure is to set forth and enforce appropriale emission
standards of Tehran in concert with tighter exccution of vehicle inspection discussed dS
'co_untermeasuré NG.2-2, specifically, the proposal envisages formation of & “commitlee to
study emission standards”  participated by selected members representing the department
and divisions concerned belongi:ig o thé Tehean Munieipalily as well as their local arms. The |
cbmniittee \a;ill be entrusted to delﬁrmine emissizon standards appropriate for each phase and -
rocommoml lhom to the Mnmcamhty authorities for their decision and enforcement.
In order to regulate velnclo emissions developed countries conduct a chassis dynamo test
for certification of a new model car and an exhaust gas pollutant coneentration test for an
official checkout of an in-used car. | 7 | | |
Though the former tost is d:fﬁcnlt tobe 1mplemontod in ’l‘ehran in the 1mmedmle futur(-
introduction in’ lho future ‘is deomml eesontml for reduction of. automolnle emmslon
Consequently, even if it may not be nnplomonletl now lhe connmltce is adweed to set forth
the emission standards anyway. Until certain precan(hllons are met aml a full-fledged
cerlification test is implemented, a sample test should be conducted inswad, so that now car's
pollutant emission during the standard mode runs will lmi_moxiitom’d and accumulated in a
dalabase. The sample test will be made by samplingh cerlain pc‘_!rbt!ulage of new cars
slfipping by manufactures and the ¢mission .fa'clors uéing ll.xi.} chassis dyn_\_a.ﬁlo.:lost... Should
90% or more of smnpled cars fail to clear the emission'siahdar:ds. the manufacturer would be
“imposed penallies including fines andor suspensien of manufacturing ‘operations. In
response to the progress of improve_innnt of an engine and imajor paris, the emission
standards should be lowered :stch by siqp, so that the coﬂiﬁéaiion test will lie.sta‘.rlcd in 2010
following (he cmission standards which wﬁtl be mlnpai'a!_)lé to ihost-.. of d(-.vclopéd_ countries. |
This measure targels only new cars. | | . |
IFor the measure targeling in-use cars, the mgula'tmllu'pper limit should be im’pésed on
the pollutant mlmmlllréiions while'idli'ng to he tested m the process of an omcial_checkoul.
Should a tested car fail to clear the limit even with engine adjustments, the car owner would

“De vequired to replace a carburetor and an air filter at histher cost. The regulated will be



decided by the committee as well and be lowered step by step by 2010, -

(2)Major equipment and their costs

- Not applicable

(3)Personnel employment plan
" The committee will consists of the following members:
" Chairperson .1' "pqrson', who is able to il\ﬂtieﬁm'tlle politics and -
| : -adniinisl.ralidn of the Municipaiity and is action- :-
oriented, such as a depuly mayof. :

AQCC representative . 1 person

T CTTS mpresclltalive | pc'rson
'l'i"i‘() repfc@ntalive | _ 1 person |
'.l'l‘ CC represcnlativc "1 person
TIVHIB reﬁi*esentdlive 1 persm.l-_
| Prdgr_étﬁ'rﬁer :. lhni‘sbn :
Statistician 1 person

(#)Schedule and emission reducing effects
Since establishing the emission standards by ilself is not able o veduce pollutants, the
emission reducing effeets are considered identical with those of countermeasure No.2-2 listed

above. The schedule is listed below.

908 1 1o | g000 | zooi | oot | 2oe3 ] teat | 2e05 | 2006 | 2007 | 2008 1 2009 { 2010
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Countermeasure No.2‘4 Establishment of ¥M iréining course
(1)Outline of countermeasure _

Conntermeasure No.2-3 is designed to provide hardware needed for automobile
ingpection, while counfermeasure No. 2-4 is to establish the emission standards on which the
inspeetion is o be based. This conntermeasure aims {o build a training center which will
educate engineers who 'w_ill be engaged in the inspécﬁon so that their technical level will be
maintained at a qati'ﬁfactm-'y-levcel and pdlluiant reduction efforts will be more eNective.
- Equipped wnh measurement’ instruments and toola for car maintenance , the center will
- provide practical {raining for the purpose of pollutant cmission both in the forms of praclical
exercises and lectures. 'l‘he center will m’nploy full-time stall consisting of mechamcal and
chemlcal onguwem{unwerqty graduates or those with higher qualifi catum) who w:ll Tecturo_
: oramtrucl praci ical expenenmq Whenever neoeqsmy outmde lecturers w:llbo mvntod

The engineers employed by lho anmpahty manngod inspection plants and the agent
shops will be required o alt(-nd lramm;, courses of the center reg,u‘far]y Should they
demonstrate poor performance or be abcent from the course frcquently, their thﬁmlwn as

' inspecling engineer would Im mnceled. fa addition to technical trammg, the center will
provide lectures designed to enlighten trainee in nceds for eﬁﬁr'onm(inlal protection(for

example, impact of air pollution on human health).

(2)Major equipment and their cost

Equipment - US$ 555,600
Installation and adjustment USS 137,500
Breakdown

-measurement lm!rumcnt.s for vehmle ommsmn(? c:olx-’)
: US‘S 200 0003 Qets US&: 600, 0{)0
hifL for vehicle mainienance . USS 100, 000
sspecial tools for naintenance | US$ 100,000
" -paris for praélice's ' - Uss lG0,00G
-pefsonal compuiers and peripheraiS(including sofl wares)

USS 85,000



-oflice equipment and others USS’ 70.000.
Installation and adjustment

The follawing engincers will be sent by foreign makers for installation and adjustments:

Measurement instruments for vehicle emission 30 persons + day
Lift for vehicle maintenance 60 persons * day -~
: Computcr _ ' ' ' . 15 persons + day

105 persons * day X US‘.; 500 = USS 2, 5[)0
~To the ﬁhove the air fare in the amountof US‘S 85,000 should be addetl

US$ 52,500 + USS 85,000= US$137,500

' (3)Personnel employmont p]an

The center will omploy lhn followmg fu]l time stafl

Dircclor ~ lpersonfa holder 0{' (Iogreo in nmchamcal enginecring or chemistry)
' M:anager | 2 person {ihe pmmpal and deputy)
Chicf engineer | |
Mechanical 1 person (a degree holder)
Chemical 1 person (a degree holder)
Electrical 1 person (a degree holder)
Iecturer

~ Mechanical 1 person (MS or BS)

" Chemical 1 person (MS or BS)
Flectrical 1 person (MS ok BS)
Insteument 1 person (13S)

E 'i‘fans‘poﬂation' 1 person (MS or BS)

Pn}ogrammef 1 p(}fsoﬁ (BS)



L (@)Schedule and emission reducing effeets -
The emission reducing eflects of this measure alone cannol be estimated, but the impact

will materialize through synergy with vehicle inspection. The schedule is listed below.

1053 1999 2000 2001 2002 2001 2004 2005 2006 2007 2008 2009 20i0
. ing s : _ L
2 b EM training Process |Start _ﬁg_mw!rho“ ep;lr:l;ln : b




7.4.3 Institutional sﬁppbr.t for vehicle parls improvement
Countermeasure No.2-5 Establishment of vehicle enginecring center
"The investigation into emission sources of the ambient air pollution in Tehran reveals
a great deal of rpniribution by_ vehicles to CO, and 1IC _e:ﬁissio_n, ln olher words, the
- countermeasure muqt address vehicular SOUTCES. 'Being a research:aml study Origination
conceraing tramporlallon pohclos for vehlcuhr polluhon oontrol 'l‘C’l"l‘S and- 'l”l‘CC
~Delonging to the  Tehran Mnmcapallty rocommonded the mayor on ‘ways lo reduce B
transportation pollulion and are e_ngagml in practical _Jobs like iraﬂ‘lc volume con_lro!, leading -
to conqi(ierable achievements. On: the other hand, althou.gh impfovement'of autonobile
hardwares and fuels, more divectly lead to reduced pollulant cmission fmm vehicles, no
fac:hhes or orgam/atu:ms are engaged in comprehmmve research and studnes in aulomobile
hardwt_nre in order o obtaltl technological and academic expertise. If the theme is right, such
ré%ﬂch ié ex‘pcéted prove effective in a short period of time for reducing of ambient aif
_polluhon Moreover, ha‘uc rese arch and qocumuhted oxponmontal data are eqseni:al for
vehieular technotogical 'progl"ess and reduétion of the ambient air pollution in Tk ohran in the
long run.’ |
in cons:demtlon of such background, establishment of a vehicle engincering conter is
pmposed.
The center's rescarch divisions will consist of the followings, which will have the
following é('l.uipmml'.: '
Chassis dynamo research division
The division will have an engine henceh, experimental device for a chassis dynamo test
and analylical devieo for the pollutant concentration of the exhaust gas in order to study the
emission factors.
ingine comhustlon remarch dwmon
T ho (lwmon w:ll be engag{-d in dovolopmont of a new model engine and improvement
in the main part of oxisting engmea in order to raise combmllon eﬂ‘ncnoncy
Fuel résearch (livi<=i0n
The division will be engaged in analysis of aulomobxle fuels being distributed in 'l chran,

oxygenated fuels, conversion of gasoline into unleaded gasoline, combustion properiies and
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the like.
Peripheral components research division

The division will be engaged in R&D in major vehicle components such as a
carburetor and calalytic converter.
Statistical and literature snwejﬂivision : _

‘he division will collect and put in order literatures both in Iran and abroad, ﬂl.ltl huild
an information search system. It will also build a statistical database relaled te automiobiles

in Tehran.’

(2)Major equipmen_tand their cosis. ; _ o _ %
~ Equipment | ) Uss G,?D0,000
* Installation . TUSS 250,000
Broahlown | B |
Eaquipment

' LChassis-dy'namo metor (C/f l)) '

(1) main equipment
+ ‘meters with several kinds (with different weigh!é) of fty wheels
» vehicle fixing device |

{2) peripheral aqlﬁpment of CA) -
- speedometer '_ : &
- running distance meler
« engine revolulion meter
- horse power meler
+ torque meter _
« thermometer (for gas and_ rooms)
+ hygrometer | | |
« flow-meler for absorbed air
: imromeler

-+ others



© (3) cooling blower (following vehicle speed)
| +engine cooling blower | '
« tire f;oo]ing blower
Vehicle speed following type : The type which sends air in g'e.spone-o. to
chaviges in vehicle speed. | :
(4) driver’s aid | 7 o
- mandatory modo (10.15 modle, ll modo LA- 4 modo !71‘1’75 mode, etc)

. oplmnal modos (paw.‘rnq) should be allowod to put in.

2. Analyzer
(1) direct gas analy/,er
+ 'THC analymr FID methed
. ClIfl analyz.er ¥ID melhod
. NOxIN_O analyzer : CLI) method
. CO analyiei’ : NDIR miethod.
- CO2 énalj’:wr : NDIR 'nleihOtl
» 02 analyzer : magnetic method
2 dilluted gas:ailaly?.ei“
 THC analyzer : FID method
« CHA analyzer : F1D method
. NOWNO analyzer : CLD method
» CO analyzer : NDIR method
+ CO2 anal_ymr : NDIR method
.02 anal.yze'r : maguetic method
_ | *;'l‘hé measurement itenis for diréét gas anel dilluted gas may be identical,
‘ _ but their nmasuroment rangos differ.
| (‘%) c:qmplmg tubc- 7
- heated Lype (for a (hecel oil car)
+ for a room femperature type {for gaseline-burning car)

* The analyzer needs two types of sampling systems.
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3. constant volume samplin'g device (CVS)
(1) sampling part
(2) controlling part (back)
* (3) absorption .blower

* The specifications depend on automobile types to be measdred {enging xizo).

A. computer for controlling and proceséing of data
D contvol of d]ﬂ'omnt oqmpmonts (ﬁ‘-oftwarc)
()) processing and graph:c drawing of moasure(l data (soﬂware)

* The required capacity of a computer dep:-nds on to what oxtent the data to be controlled
and 'measun‘d need to bo processed and drawn, (Even a personal  computer can miect the

requirement to some extent.)

5. dillution Lunnel ; dillation wind lunnel
(i) dlllulwn tunnel for measuring microswpic par(mleq onultod by a diesel engme
" car or other cars (including an ab%rphon blower)
* The speeifications depend on automobile typesto bo measurod (engine size)

(2) device for collection of microscopic particle fmatte'rs'(dusl)

6. peripheral eqilipnmnt
(1) tools for fixing and maintaining vehieles and for othier purposé.s (includiﬁg a
jack and compressor)
(2) equipment for vehicle maintenance : tmnng light, ongmo rovolutnon motor
(3) analysis of hydlocarbons, aldohydos nml fuols : ga':chromqlngmphy ((.C) :
(‘(‘M ele. ‘
(1) black smoke moasu'ring instrament for a diesel engine car: Bosc'hm.elm; :

(5) data recorder {for vehiclo speed, engine rotation, efc)

1. Others

equipment {0 manuf‘lcturo dilluted air rieeded for CVS and a dillution tunnel as
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‘well as air for absorplion by an engine (If provided, these devices would upgrade |
the center.)
installation

The following engincers will be sent by foreign manufactires for inslallation and

adjustments;

* Analylical cquipment 90 person - day

" “Chassis dynamo .- 180 person * day
Computer 30 jerson * Jay :
- Rleetricity, air cﬁndilion cle. 30 person ilay
330 per;on +day X US$ 500 = US$ 165,000
In a‘ddilio;i, the air line fare in the amount of US$ 85;000 wilt be added.
© USS 165,000+ USS 85,000 = USS 250,000
(3)l’érsom_ml bmpioymm;t plan :
Director 1 person (a ho]dér of dcgreé'in mechanical engineering or chemistry)
Maﬁager 2 persons :(the principal and the deputy)

- Research division chief

-Chasgis dynamo
Engine combustion
-Fuel
| il?éi-iplicrai device
* Statistics / literature
Researcher
-Mechanical engineer
-Chemi:cal engineer
-'Ele_ctricél .en'gihoer

. <Ipstrument

Frangportation engiricer

-Programmer

mechanical 1 person (degree helder)
mechanical 1 person {degree holder)
chemical 1 person {(degree holder)

mechanical 1 person (degme holder)

mathematics 1 person (degree holder)

5 persons (MS)
3 persons (MS)
2 persons'(MS)

1'person (BS)

3l:porson BS)

1 person (BS)



{1)Schedule and emission reducing effects

The schedule is also listed below.

1538 1599 2000 200} 2062 2003 2004 200% 2006 2007 2008 2003 2010

15 Eatablishment . .
Lyvehicts [Start of Srart of

. . ————— b | * >
-ogineesing Process (Stant b construction Conpletioe cperation v
wilel

- Countermeasure No..2-6 lmpfovemoﬁnft of main paris of car manufacture
(l)Outlme of countermeasure .
. Section 6.2.4 lists the parts of ongmos tobe 1mpr0vod qmong those bemg most widely
mml in IRAN. .‘)mcc noariy mnnmorab!e parts must be improved for lhe purpose of
immediate reduction_qf -the pollulant concentration to the level chparable to those in
dé\.;elép'e(l conntries, sil_nullaneoﬁs' impro’vém’ént of all of them would not b_e practical from -
the cconomic and tcchn'ological'viewpoints.: . _ S
Because our study reveals that a carburetor and an.airI Hilter bo be im;i)'mve.d most

urgently, the immediate measures should focus on these paris. 7 | |

In order to producr-.. in IRAN these parts with good 'q11ality, . C(jll'sl.rtlci.i011 of '1. |
manuhcturmg plant would not be enouigh but improvement of quallly managoment as well.
as education in it won![l be necessary, for a long period of lime. ln view of the unporlanm
and effecliveness of these plants for CO reducing measures, howcwer,_ thm_l cntlm.
requirements will e ﬁnet by imports for the time being, provided that improvement should be

attempted not only for these two parts bul for other parts in a stepwise manner.

(2)Major equipment and theic costs -

Bquipment US?; 4,000,000
Breakdown _
+ carburetor (hxed ventury type) o U.S$ GO/picce
+air filler | - Uss$ 20lbieoe

These 2 parts will be imported (50,000 picees for cach part)

- US$ 60 x 500(}0 + USS 20 x 50,000 = US$ 4,000,000



- (3)Personnel employment plan |
A project team will be formed for improvement of s}mm parts'."l‘he toam will discuss
yarious issues concerning import and domestic pfoduction of auto parls, and cbhsist of the
following members: |
project manager | ' 1 yerson {ph 1 ii mechanical engineering)

tochnical adviser

mechanical -~ . - . lperson(ph D)
“chemical ) ' : 1 person (ph D)
"~ fran KHODRO executive | - Zpersons (1 erigincer, 1 :1011—01i'gineer)

Fechnical stall © miechanical engineer 2 personis (MS)

" chemical engincer- . 2personis(MS) .

Iran KHODRO ¢ngineer . 3p"c-.r50n3 Bs) -

{4)S¢h_c(lul_e andl cmission reducing effects

) 1993 | 1999 | 2000 | door | zeoz | 2000 | 2001 1 2005 | feo6 | 2007 | 2008 2009 | 2010
$ 6 Improvemend . - T - : T
Amdinpidteof . {Taxi’ lns;_uocle-! ol ] . B . ) .
armanafacture | - vehides 0 of so00] sooof scoc]  mseo] 7seo] 7sbel  wseol  vsoe] “1ecco] 10.00e] 10.06¢
OO sidartion |aadynr 1] (4] 4,600 1,000/ 4,000 6,000 6,000/ 6.000 6,000 G000 8.000 B.00D 8,000
* Isox reduction frontyear 6 o Y o 0 o 9 o C o o ‘
Nax eeductionftonear o Lo [4 of = d 0 o o o [ L 0 0
Cost - Uss 3 o] s000] "a50.0008 105 000] 6% 000 €50.000| 600000 600.600] 600000 500.600] £00,060] 800.00
Re-l:uﬂ_iog\ : ussra |l 3 - K . A
| Hiveacss Y Q0 100 100) 500 100 190 160 100 104 180 100 e
Passe Inspected | ; : ) ’ :
R L IR Ly : . . .
: vehicles .0 ol : 5000  socol Sooc] 7500 7500|7500 7.500]  n.50¢] 10.000] 16.000] 10,000
e O eeduciion Juntionr | 0 o 4000 1L0d]  qo0c] 600 6.000 Gwon] Gooo]  noan]  so00] RO BODC
*sox reductioa |watyear ¢ of ¢ o -y I N o o o 2 I i L
Nux reduttionfonfpear ] ] 4. 8 © 0 o . 0! [} o (¥ O of ¢
Cot - [uss "o ) omon]560.000] 100.00] 605,000 com.eaa| coa0o0] von ooo| Gad6a] s0d.000| 8o0.000f E00cac
Redaction - -
IR i [ 1 100 100 X 100 £00 100 Lar [ 100 100 1
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~Counlermeasure No, 2-7 Introduction of catalytic converter
{NHOutline of countermeasure
Efectiveness of the 3 element catalyst for reduction of NOx, HC and CO is wellknown,
:llowe‘.'rer, beeause Ph and SOx contained in gasoline react with the catalylic device and
- impairE its cloaning function, desulfurization and lead elimination of gaseline are the crucial

' pre’oon‘ditio:'ld for use of this calalyst. Morcover, sinee unleaded gasoline causes balb seat

' “recession and impedes running of a car if an engine with specifications matching wilcaded.

a%olnm is used, supplying cars thh ‘engine mecnﬁcatmnq designed for use of unTea(led

gqqohno is essential. In other words, inlroduction of the 3 element, catalysl use of unleaded

gasoline, desulfurization of gasoline and introduction of cars with specifications matching

- unledded gasoline should be targeted in c]osé coodination in the context of planning and

implementation with long term perspectives. Iurthermore, in order for the 3 element catalyst

to clean the 3:ingr0(l'ion{s sin11nilm’wouqué,’ the oxygen content of the mixed gaé must 'be .

maml‘nnod al lho ophmum lovel, mmely, the theorelical air- fuel ralio, because (lowahon of

the air-fuel ratzo from this status will drastically roduce the cloanmg ab:hl,y of the calalysl

While so.vo.ra_l methods have - Dbeen- developed ﬁ)r mamta:_n_mg_ the aur—l‘uel vatio at the .
flicoretical level none ol‘ them is éaéily aixpliéﬁblé in'Iran in view "oflhe techn’ologiéal level of -

the country. In- any case, m'nmammg the ophmum air-fuel ratio couplc-d with lead romoval :

and doqull‘unzallon of ¢ ga%o‘lmo is a crucnl proroqmanto for mtmducl ion of the catalyqt

" Like oonntormonburo No. 2- G domestic mqnuchturmg of Iho ok\mont calalyst is '1 '

final goal hul is “difficult ‘to be achieved in a short pernod of time. Consequenlly, tho.

requirements will be met by imports for the time being.

(2)Major cquipments/niaterials and their costs

Equipment “USS G0/picee
Breakdown ‘ :
3 clement ca!aIySt : | US$ 125/picce X ;100.000 picces = USE-; 12,500,000
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(3)Schedule and emission veducing effects

908 | 1959 | 2000 | 2000 | 2007 w003 2004 2005 20053 200t 2004 20409 2010
27 Introduction [Taxi Attached vehiclelst [ ] [ D] 0 10,008 19,0001 10,000 10.004] 10,000 ﬂ{!’g&) 20,000 20,00¢
£ eatalylic Passenger [CO reductica  Jwniyenr L o] ¢ R 14,000 13,000} 15,000 18,000 18,000 180000 36000[  36,00C
oAveriee GEE 2ax reduction 7 wnfyeur ol ¢ [ n) 4 = [ R & o] 0 L9 V_ :- L
Nox nvedupfion [wnfyenr 0| ¥ o ) 13 . HOJ 129 120 § 240 120 240 e
Cast uss o 3 ® o] ef 1250.000] 1.350,000] 1 50006] 1.75%,005| 1.450,006] 1.250.000] 7500 000} 2.500.05¢
Reduction USYtan . . : - X
e(Tectivenessy (4 0 L = Q) 2 63 .44 5344 6941 63 44 6944 §o.44 €344 944




7.4.4 IFuel qualily improvement
1) Diesel oil desuwllurization

According to MQOO's data on fuel propertics, the sulfur content of Iranian diesel
oil is 1.0wt% Max, which is considerably larger than the corresponding ratio in most
other countries. btllfllr in dicsel ol mcroases €0, HC and NOx emission of exhaust gas
and causes emission’ of parl:culale matters. Moreover, it hurts EGR devices and
impairs‘tho functions of catalyst for oxidization! Consequent]y, in sulfur content of
diesel oil 1nu<=t be kept as low as poqmble at hlghost betwoen 0.05 and 0.1wi%, which is
: conbldere(l the current world qtam!ar(l _ |
. Desulfurization needs a hyd'ro-desu]ﬁ.lriiation pkint (1IDS), whose consti-uctiﬁu

and dperalion start-up will need a period until the end of phase2.

2) Introduclion of oxygenated fuel and proper pi‘icing of fuel

Oxygenated fuels including MTBE-containing ~ fuel facilitics complete

“combustion of CO and HC, significanily reducing their emission. While in Iran, some
quantily of MTBE-added wnleaded gasoline is already being marke:tﬂd.an(l NIOC is
building the Bandar:Imam petrochemical plant and the Khark Island plant,
oxygenaled gasoline should be more widely'sold'wilhin:p.lmse2. Becaiise the price
diflerence belween oxygenated gasoline and regular gagoliné influcnices propagation of

the former, policy measures are needed to set proper fuel prices.

More extensive use of oxygenated unleaded gasoline enables car makers to
produce more cars equipped with oxidization catalyst and threc-clement catalysts,

hopelully leading to further reduction of automobile emission.

Whﬂo nataoml government o:gnmmuons l:ko MOO and NIOC are rosponslblc.

for nnprovement of qulomoblle fuels and MO'I‘ i3 not in a position to be mvolve:l
divectly, MOT is recommended lo take decisive steps attempting to strongly influence

~ the national government and auto makers in view of expected substantial impact of
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use of oxygenated fuel on reduction of ambient air pollution.

The costs for construction of a ‘desuifurization and MTBE plants - are

" approximately estimated bellow.

Costs

| . h{easure§ . EUS‘S 1,000] O?mpf)nents
1. I_)_oﬂllfgrizalioh & low-sulfurization of auto fuels] = - 38,200 L s
Licenso and basie engincering 3 S T | I S S, L
EPC 35,000| Engineering procurement dnd construction
; . . o . .- 1Bandar-Imam petrochemical plant
2 |Construction of oxygenated fuel plant 121,000 and Khark istand plant
Total . 159,200




7.4.6 Scrappage ﬁro'gram
Covintermeaswre No.2-10
(NConeepl
As discussed previously, while measures relating to the traffic management
Syslem which are effective being effedive for reduction of the vehicle emiésion should

fhe. promoted, implementation of individual projects would not be efficient, without

being  linked to each’ other, because, for example, vehicle inspection without

~maintenance follow-up would be meaningless; investment cost per unit quantity of

“emission to be réduc{!d by a simple scrappage program, c.g. US$8000/ton-CO reduced,

‘would be more expensive compared than complete maintenance of in- -use vehicles,

e.g. BS]OIlon Cco rmluoed and rephcomont of high aged vehicles with medivm aged

vehictes shouhl be comhmed with the scrappage program. -
Iig. 6.2.3-5 shows imlicative project components, Which inciude_ followings;
B Improvement of a ponodlca! vehiele driving certification syqlem
# improvement and complete execution of vehicle mqlm(:tlon Imke(l w1th (:ompulcory
vehiele maintenance rogar(hng penalty payment for failure ol'mamten'mco
H fmprovement and strengthening of maintenance actmhes
Openiag of banking accounts for procurement of lower emission vehicle including
new vehicles for taxi and/or vehicle owners _
# Lstablishment of an In-use Vehicle Sales Cmitér fntimzﬂ.ély’ lilﬂ(ﬂd with aclilé]
scrappage and disposal of vehicles of high-aged cars
3 Promotion of praclical research and development in rohab;lntqllon technology for
in-use vehicle
Iistablishment of an environmentally and economically béneﬁ'cial_ system for the
"Low emission vehicle propagation project”, | | | .
Key considerations for the projects are hs follows; |
a. Methodology for p_.,wmg, mconhves to vehicle owner
~ A model in wlnch some benefits will be g,ran(od to tho owner who are intending
to gel a moro ecolo_gical vehicle, e.g. from 20 year aged car to 15 or 10 in the form of

payments for the vehicle or in the form of coupon for gasoline and the like.
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'b. Manufacturing of new vehiclés

the required number of new vehicles should be procured through an
international tender inviting, among others, joint ventures of Iranian aulo

manufacturers possibly under the supervision of an international organization

~¢. [n-use Vehicle Sales Center

At present, in-use vehicles, are traded in free markels Mlhdut any nzitioﬁal .oi' .
Municipal ﬂﬂthorlzatmn In view of iho present high (,OIHC concontratlon in. Iho
ambmnt au however, -some kmd o!' in-use car s '1!03 center Qhould l;e ecztablmhe(l
and supervised until CO pollutmn has been Q‘xtHI"lctoraly reduced,

Aad these shall be controlled by the Vehicle Inspection Bureau.
d. Neéessitics of establishment. of new municipal organ_izal.ioil and increase in man-
hOv«.fer':" o | |

'i‘hough there are already a considerable number of man-béﬁers and
departments under Lhe :D'f"l‘ of MOT, investmeni an organizalion tle.ﬁling
with new car procu rement and research in in-use vehicle technology needs to

"be established in a stepwise manner,
According to a prelimimirily calculation, benefits of CO reduction are expected

to be huge and in about around fen years the project will nearly solve the CO issues.

- {2)Scrappage pro'gi‘mn

Daring this period, about 30,000 units of high aged ears, mainly passenger cars
and mini trucks, will be scrapped. The planned scrappage will be implemented in 3
stages : in_the first stage, 5,000 unils will be scrapped on an experimental basis; in the
second stage, 10,000 u"n.it.s., and in the third stage 15,000 units.

Scmppod w1|l be mam!y thoqo car which are not able to clear the CO emission
f‘zctor (I‘ZOg,H\m) even wnh mnmlmnnco, rophcemonl of a canburoltor and tuning up
with medium aged cars. |

For ﬁnmnéiﬁl support of car oW'nérs, they will be progmséiv&ly i*oquired to open
a bank account so that. such incenlives as arrangement of low interest loan, Sitbsi(ly of

maintenance oxperts, and supply of fuel will be provided corresponding to car owners
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amonnts of savings and the emission factor.
A low price car manufacturing will be undertaken through an interseclional
tender by a joint venture to be formed by Iranian makers and forcign makers, so that

two thirds of manufacturing costs of new cars will be recovered.

- More specifically, an “in-use car center”  will be established and sell cars at

_ “désignalud relire prices” spe.ciﬁ.ed on the basis. of the ewission factor in accordance

vﬁth classification. | | |
Replacing 30,000 uﬁi( cars with Lhe emission factor at 120g/km with cars with'a

75 g/km emission factor and repla_cing cars Witﬁ a 75 g/km with thbse with a 50 gtkm

- emission factor will reduce 19.2 ton of emission.

A new car will be priced at US$ 5,000 per unit, two thirds of which will be

recovered. An approximate total cost is eslimated at US$ 40,000.000.



7.4.6 Public awarencss
Countermeasure No. 2-1 l‘ Promotion of public awareness
(D Outlme of countermeasunres
A puhllc aware committee will be mhhhshed in MOT comi‘:ting of

represenlatwes of AQCC TRCC, TCTTS, TTTO, the national tolovmon orgammtlon

' -and press. Each orgam?ahon wnll choose one roproqontatwo who dose not have 10

serve the cemmltwe on a full- tlme chns 'l‘hc commitlee: wnll omploy full time staff
- conmshng 3 non-engineers and 3 engineers in oloctromcq and onvnronmenlal quonc@

In an initial period, the committee will meet at least once a week to discuss
“such subjects as restrained use of individuals car, automobile maintenhnee, ways to
'onsuro comphancc of trafﬁc rule more nse of public transportation, p.ui)lic education
in onvnromnonl‘ﬂ protection 1ssuos and plfinnmg hmplemenlatmn of public relation

- activitics through (elevision networks, press and schools.

(2) Major equipment and their costs

quipment USS$ 173,000
Installation | US$ 87,500
Breakdown |
“Camera for program production 3 sets US$ 50,000
VIR for editing ! sol USS 15,000
IEditor 1 set Uss 10,000
Color monitor Isel, Uss 7,000
Projector | 1set, USS 10,000
_ Dbsktop compuler 2 sels uss 9,000
Scanner, graphlc d1splay and othcr peripheral equipment Uss 20,000
- .Color prmtor o o S : 2@01@ : Uss: 7,000
' Ihgh speed (‘,0])1('! co!or copier | _ B - 1set each USS?{).OUG -
Other office c‘equipme_nt o _ | ‘ 7 Uss 20,000



Jlsistatlation

Engincers will be sent by foreign makers as follows for installation and

adjustments:
AV 10 person * day
Computer ~ 5 person * day

15 persons ¢ day X USS 500 = US$ 7,500
'l‘q theiahove"l.lm aijrlino. fare in ‘tl-m n rﬁdtiﬂt of USS 30,000 will be 'a('hle.d.

USS 7,500 + USS 30,000 = USS 37.500



7.5 Emission reduction plan of stationary source

In Iran, although the industrial sectors are supervised by MOO, MOI, MOE and _l)()l'*]
which is responsible for environmental legistation, evidently, ‘environmental control

technologies like cleaner production, energy conservation and menitoring system are behind

’ world.lrend.

Since the revolution in 1979 and the war therealter, the national policies on investment -~

‘by foreigners, impdrt and fomign éxchange systems have discouraging eflects on i_m_iusl.rial
-vitality, Such policics are aIC:o rcgardod as driving force to'shift the Iranian cconomy I'rom lho

‘manufacturing sector to qorvmo sector, Accordingly, it is belleved concerning cou atermeastres

toward stationary sources that implementation of environmental oontrol measures by nieans

of nweqtmont is not always appropriate, but improvement of protluct ion process w:th quahty

“control 3 is also mlhspemable prlonty I'Rks {o be purbued ooncmrenlly w:lh lmprovcment of

: environmental nnmgomont sys{omv. including momtormg ’ictl\’lil(‘S as well as research

study in energy conservation and cleaner pmduction in_collaborm ion with fom:gn countries.

- Praclical emission reduction plan of stationary sources is discussed in this séction

C T COnCerning

- () Ingpection aclivities on emission of pollutants

- (D Energy conservation measures

@ Pollution control technologies

D Fuel ré.blacemeﬁt with low sulfur fuels,

The sumnmary of the proposed emission reduction plan is shown in Table 7.5-1, and the

- major ilems in the lable aré explained helow.

" 7.5.1 Monitoring activilics 6n emission of pollutants

“Monitoring aclivilies are indispensable to environmenial management and inspection
because they provide scientific rationale for enforcing poliuters to reduce emissions in

accordance with regulations.
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- In order to accelerate the aclivities of ORSUITO for monitoring emission of air
pollutants through its operational wnits in GTA as well as to give its rulings more scientilic

rationale, ORSUITO should have the measuring equipment in the following steps:

' (D First step ¢ Expansion of central laboratory

'l‘ho cential laboratory of ORSUI'IO should be expandod as c:hown i 'l‘ahlo 7.5. 1 1

. below as lhe minimum requ:mmenlé 'l hose measuring equipment have to bo fully ulalmml by
the staffs ol'OR.SUlTO through training how to h'md]e them. '[‘ho unit price ofoach

equipment is iflustrated in Table 7.5.1-2.

'Pable 7.5.1-1 : Price of mmsunng eqmpment to be suppiaed io ORSUiTO (19‘}4 lnm-)

Equipment - et Unit price Total price

| . (milion Rs) | {million Rsy
Hand operation set 936,250 472, 500
R dﬁéféiiiiﬁ""s'é'f 4325 50 865000
Atomic absorptionmeter | L .300,000 300,000
. [Fume hood ' 95,000 95,000
B (Tota1) _ 1,732,500

© {Note) See Table7.5.4.2for details {Analysis)

- @Second step : Expansion of Iaboratorics located at southern 4 districts

In order to promote measuring aclivities of energy intensive areas like 4 southern
distriets, the hboratonos need to be exmnded similar as lho cenlral laboratories do. In the

light of the mo_n_llor_mg activitios, tho following mafinr:, ﬂmuhl he discussed.

®  Subscclor-wise features of air pollution
®  Guidelines for adir pollution control

B Establishment of emission regutations



- Table 7.5.1-2 : Price of measuring equipment for emission of air poliutants

from factories
Hand operation _ - Automatic operation |
ltem | Equipment |Urit price ten Equipment | Unit price
o | (¥1000) (¥1000)
Velocity  |Pitottube -1 100¢Velocity Pitot tube 100
|Pitot tube _..00 Prottube V100
“{Mano meter 150 .{Mano meter 150
Thermo couple 100 Thermo couple 100
CQ2,02,CQ0rsal 150]C02,02,C1Orsat 150
Moisture - [Mini pump 150|Moisture  [Mini pump 180
Gas meter __ 100 Gas meter 100
Utube 100 Udube L 100
‘{Sampling lube 150 Samplingtube | 150
o5 - |Balance 200 Balance 200
oust  [Pump unit 1,000]Dust Sampling unit 3,600
. |Samplingtube | - 100|NOx, SOx |Moxanalyzer | - 1,800
Nozzel  _.[...100 Sox analyzer 1,800
: Hose 100 Q2 analyzer | 1,500
NOx Sampling sel 200 Pumpunt ___|....1100
. |Vacuum pump 100 Pumpunt | 1500
SOx . ISampling set. 200 . "|Recorder 650
Laboratory [UV-VIS meter 2,000|Laboratory |Dryoven - 300
' Dry oven 300 Electric furnace] 500
Electric furnace; 500 Balance _.250%
{Balance . 250  |water distiiatiol 1,500
Water distiltatiof 1,500 [Glassware 500
Glassware 500 Others ..]....1,000
Others 1,000

' (Jotal) 9 450 (Tota)] 17,300

(Note} : :

If metal analysis n fue gas s to be omd-.;cted the fol!w.mg equpment is needed

Atomic absorpnon meter 12,9_99_
Fume hood 3,800

{Subtotal) - 15,800
{Note) FOB Japan
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7.5.2 Energy conscrvaiion measures

The target of encrgy conservation aclivities is described in details as shown in section
6.3.1, and for the cak(; of confirmation, Table 6.3.1-1 in sect ion 6. 3.1 is reproduced in Table
7.5.2-1 below. Energy conservation is one of key fa(‘torb for air pollul;on control, since air
pollutants wnll docroao.o almost in proportion to energy oonservai ion rahoc; and also opemt:on
cost of f’iclonos will d(‘cma'te reflecting the veduction of cnorgy consmnphon

'_l‘abl(’l 7.5_2.1 f'[‘arget ofexlergy consei’ﬁtibn

Seclor g Reducton target -
preTETTTTTTTT T T fase Common Best
Manufacturing . ) :
|~ 31iFood 100| 93.40%AIP @2010] 86 80%AIP @2010
[ 32iTextle 160 T80.55%AIP @2010 81.10%AIP @2010
TT{33iwood 60 T91.75%AIF @2010 83 50%AIP @2010
i 34iPaper 1007 T TB1AS%AIP @2010] . 62 90%AIP @2010
i 35iChemicals ¢ T1oo| 75.75%NP @2010 51.50%AP @2010
i 36iNon-metal | 7300 T so.30%AP @2010] 78.60%AP @2010
37 fron & sfeel 100 85 80%MP @2010 71.60%AIP @2010
- 38iMachinery | 100 95.25%IP @2010 90.50%MP @2010
i"39:0thers 100 G5 75%MP (32010 90.50%A1F @2010
Household 100]  125.15%AHS @2020 150.30%/HP @2020
Commercial 100|789 70%ACS @2020 7940%ACP @20620
Power piants 100 97 50%AMIP @2020) 95 00%MP @2620
Refinery 700 95.00%MP @2020 90.00%AMP @2620

(Noie} P hdex of Industnal Product, $S: hdex of Household Service 1

_ESndexof ComvcercislService |

For the purpose of energy conservations, the following matters should be discussed.

B Guidelines to achieve Lhe energy conservalion targets
a. Installhlion of a mode} boiler for research and dissemination of enevgy

mmorvat ion

"R Dz%@nnnahon of combushon lcchnologms wﬂh manuals and display shops



- 7.56.3 Polludion conlrol technologics

For introducing cleaner producli'on technologies, selection of energy intensive industrial
subsectors and such critical equipment as boilers and furnaces should be made, to which
cleaner technologies should be applied with priority. Then implementation procedures should

be planned as illustrated below.
- (1) Improvement of combustion technologios

As described in seclion 6.3.2(2), odﬁhi&siion technologies should be improved with the

" [ollowing procedures niailily in relation to NOx reduction, since SOx emission has _on_ly :
remote relation with combustion technologies for stationary emission sources. |

'l‘he projection of NOx reduction conld be éélimalcd by changing NOx e'mission_!hctqrs

as shown in Table 6.3.1-5(2).
1) Energy conversion sector

This scetor buras a.'hug_e amount of fuels per '\ini:L facility, ge'nerratil.lg. alarge amount
of SOx and NOx as well as other typos.of po'!lutahi.é; o
The energy conversion sector share is eslimated to have 19% of the {oial emission of
SOx and 18% of NOx in GTA in 1994. | |
‘Therefore, it would have a strong impact on overall elwironmeni if pollutanis were
fully eliminated in this sector. Hence, this report plans that {_I(;_-NO:-: facilities will be fully
installed at the power plants in lerms of improvement of combust’ion'{echnqlogies'whi!é de
sulfur facilities of HIDS will be installed al refineries iike '.l‘ehrmill{cl.‘me.ry for SOx reduction.
The investment cost of the de-NOx facilities and the ﬁ_(lllct-fd;l ambunt of NOx are as shiown

in Tables 7.5.3-1,-2 below.



“Table 7.5.3-1 : Invesiment cost of de-NOx facilities al power plants (1994 basis)

A ant Type Capaci ty( M) “ITotal cost{nillion Rs)
Besat SR ' 391 41, 550]
Ray e T B | 7 <7
Hmuz..,,u....,....,.. NG TG TR 5| N T

(Total y 179, 300]
tAnaw‘s-rs) '
" Table 7.5.3-2: Reduchon qmount of NOx at powor plants (1994 basis)
{tonlyear)
- Plant ~ Emission before - “Emission after ~ Reduction amount
: implementation tmplementauom ' (Ba!ance)
N I .1 BT I 1
Firouz T3 428 285
(Total) 11,748 2,635 9,113

")) hﬁﬁ!lllfactliring:%ClOT

(Analysis}

" ‘T'hig seetor sharcs 64% 0{' lho total ermission of SOx 'md 42% of that of NOx in GTA in

1594, 'ﬂlhough the per umt consumption of fucls is nmch less than the energy conversion

seclor. ]lowovér this sector has a large potential in innovaling lechnologies of energy

"oonsorvatlon improving !‘uel combustlon and cTeanor production as described in seclion

6. 3 2, Ooncnlly in lho su]ac;ectoh of iron & steel, nonmetal products and chomwah

Since lhore are many steam boilers and hmlmg furnaces in many kind industrial

unils in GTA, even if their seales are not always big, installation of combustion modificalion

(CM) equipment such as low NOx burners (I.NP) to these boilers and furnaces ave very

effective in reduction of NOx emission.

© " a) Small packaged steam boiter with low NOx emission burners

- For reference in veplacing numerous steam boilers of small eapacities corvently

used with low NOx emission type boilers following the experience in ‘Tokyo in the small

~ and medijum size industries and commereial sectors, {the wnit prices of hoilers are

collected from suppliers in Japan as shown in"Table 7.5.3-3.
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‘Pable 7.5.3-3 : Price of small packaged boilers with low NOx emission burners

(1994 basis)
Boiler Fuel | Steam | Nox reduction Unit price
type (kg/h) method {nillion Rs)
_Once through Naturalgas 5000 LNB - 529r
_Oncethrough | Naluralgas | 2000 INB b 275
|.Oncethrough | Naturalgas |  4000f ~LNB V.18
Once through Natural gas 500 " LNB 85

b) lnstallation of low NOx emission burners (I.NB) to furnaces

Since there are numerous furnaces in the industrial sector, especially in the

subsector of chemicals, nen-metals and iron & steel, alarge ammmt of NOx reduction

can be oxpocled by mqtallallon of low NOx burners (LNB) 10 lheqo furnaces. There are

some olhor types of NO\' roduchon Hybl(‘llls for mmbusllon modlﬁcahon {CM) syz,lcmb
“other than LNB, nllhou,g,h LNB is the most popuhr as doqcnhod in seclion 632(2)

Table 7.5.3-4 illustrates mvesi ment costs and reduction oﬂocts of thme CM syqtem :

Table 7.5.3-4 : Investment cost and reduciion effeets of CM system (1994 basis)

Ty'pe Pollutantfor | Reduction ratio | Investment cost

reduction (%) .| (Rs/m3/n)
TINBFTSCIFGR | NOx | <50 16,425
i oy NOX b . )
3 TSC*‘TGR NOx ..
4fNBrTSC f  NOx <40
Sy

3) Conimereial/household sector

This qoctor qharos 14% of the loial cmission ofSOx and 11% of that of NOx in G’I‘A
in I‘)‘M but per umt (:onqumphon oi' fuels is negligibly Qma‘ll compared to the other

“sectors, However, there are many {ypes of firel combustion equipment such as a



houschold heater, cooking range and water heater. In this sector, reduction of NOx
emission is expected through prolonged combustion time in the heating process (low
temperature combustion), although total NOx reduction may not be in'a large amount,
since the NOx emission factors in this sector are relatively small. Under the
" gircumstance, environmental control in this sector is o be focused on the public

AWArCNess.
(2) Installation of de-sullur plants al réﬁnery
1) Process seleclion

'l‘ho most popular prooov\s o[‘] NS (¢ lydrodesul[‘unmtmn) canbe qpphed for hoavy
01] gas oil and kerosene at ; any refinery like Tehran Refinery as shown i inTable 7.5.3-5
These direct oil desulfurization lllllli_w ata mﬁnery ate the most fundamental and
effective n.loasurbs to kill the origin of SOx generation in place of flue gas desulfurization
(FGI) process . Table 7.5.3-5,-0 holow shows the investment costs and reduction

amounts of SOx with the DS process,

'l“]ble 7.56.3-5 Tnvest monl coqt ole)S plants at refinery (l‘)!]d hasis)

Fuel - | Process o Gapac:ty(b/d) Total cost(null:on Rs)
Heavyoll |~ HOS oz 800000
Gas oil “HDS 52 520_ 185 975
Kerosene Y SO— i ~ageeil 153 698

- {Total) 1,218,600

{Analysis)




- Pable 7.5.3-6 :Reduction amount of SOx by HDS plants at refinery (!994) (ton/ycar)

Plant Emission before Emission after Reduction amount
implementation imptementatioin {Balance}
Heavy ol 261,402 26.._140_ ________________________ 235,262
S 41940 | “94 37?46
D £ e
“(Total) ‘ - 309,962 30996 _ 278966
. - (Analysis)

2 Outline of 11DS prOce'&-; for heavy oil -

Process features including design conditions, ISBL/OSBL facilities are almost the |
" same as the case of diosel oil desulfurization plant as deceribed in seclion 6.2.5(2) eiccc}')t_'

the following items.

B  Planl capacity : 80,000 BSD _
8 Construclion cost . USS 300,000,000

7.5.4 Fuel replacement with low sulfur fucls

tuel reptacement with low sulfur fuels, éspecially with natural gas is the most

I

facilitated and effective process for reduction of SOx as well as NOx emission in G’t‘A.fSiﬁCO
the investment cost tobe mquirb.{l for construction of a nhlura] gas supply grid in GTA taking
into account the increased demand in fulure is currently not available, the feasibilily study
for this undertaking is worthwhile for the purpose of national envimhmen_tal control and
economic distribution of natural resources in Iran. _

"The eflect of reduction of SOx and NOx thmﬁglf fuel i‘c-.pla:cémé'nt with natufnl_ gas as '
well as fuel substitution from sofitl/fuel oil to lbw sﬁlf_\ir oil in.G"I‘Ai is ilbust raled.i‘h Table

7.5.4-1 helow,



Table 7.5.4-1 : Reduclion amount of SOx & NOx by fuel replacement

with low sulfur fuels (1991 basis)

(ton/year)
i Fuel “Emission before | Emission after . | Reduclion amoun |
conversion implementation - | implementatioin (Balance} '
SOx NOx | SOx NOx |  SOx | NOx
SoTid fualiuol ol o natural gas | 252,714 63,104| —371| —30673| 252,343 32431
Solid fuelifuet ol to low sulfur fuel oil* 262, 7114| 63,104| 29,596] 582731 223,118 4,831

{Note) * Sotd fuel is converled fo low sulfur heavy ol : {Analysis)



7.6 Institutionalization and human resource development

7.6.1 Responsibilities of the central government
The major problem in the current system is lack of close collaboration belween
that the centlral government and the local governments. These administrative bodies
‘should eooperate  with cach others playing their individual rolés. The national
government should be responsible for. nationwide environmental issies, while each
local body for the practical nmaéureé. The basic roles of the national government are,
firslly, o fo=rnu__llﬂte. comprehénsive ;itlvir0|1nleillal policies: for examplc,‘.low-
sulfurization of gas oil and heavy oil and encouragement of installation of de-
sulfurization units and, secondly, to determine an environmental standard and, based
on this, Spccﬂy an e_n:iission standard. The envirdnme_ntal'standard is rde'lo.rminpd
from the: viewpoint of pr_ole’cting human h_oélt,li: while the enaiséion standard must be
practical and be tigillefmd llm'siandard_ slep Iiy step. In addition, activities for .
sensitizing the general public to the importance _of_observiﬁg the rules are 11@(;(?0_{1.

'l‘liii‘dly, the central government should make a l'mtion:wide plan for impmving
cavironment in cooperation with' local gb#crnnmn’ts. In addition, the central
government should play an important  rolé in promoting studies and education about
the preservation and improvement of environment, and sensitizing the public to. l;h:ese _
necessities. The data relating Lo environment should be obtained at, public expense
and therefore shoukd be made available to the genéra! publicas a rule. | Such a system

of sharing data is crucial.



7.6.2 Responsibilities of the lacal government (Municipalily of'l‘élir.a.n)

The major role of the local government is to implement the Measures according {o
the basic environmental policy defined by the central government.  Acluality, however,
the basic 'pl'mq concerning air pollution are also made by MOT. (See the four
declarations :nclu(lmg "Clean City 80" and “Con;,cstxon [Pree (‘1ly 80™). 1oth basic
ideas and concrete measums have been incorporated in the plans. - The goals of the
couniermeasure plané’ Sh()l.ll.ll be 'proc'iqelfy determin(éd by impact assessment so that ai_r ;
pollution wnll be ohmmated in nmther 0o excoss nor tod hltlo mmc:qmn reduction. The
emission reduction sheuld ho {leuded to satisfy environmenlal slm1dard bul sheuld not.
be excess. The role of the lo_cal govcrnmen_t includes the implementation of measures,
" consisting measuring pollution, analysis anﬁl recording statistics, evaluatin'g the
environmental iinpacl, carrying oul countermeasures based on the waluﬁtion,

promoling public awareness of environmental issues.

- The most practical goals to cope with air pollution on a short-terin bias are as

follows:

a) Complelion of a highway which is now under constraction.
) Further promotion of the subway and bus systems
. ¢) Expansion of the restnclod arca and hours for vehicles enlry
d) lmprovemont of the car inspection system and parls such as carburelors
e) Urgent introduction of oxygenated g’lsolmo (MTBE) This is not divectly
responsﬂnhty of MOT: however it is effective to improve CO pollution.)

The most practical measures on a mid-term and long-term basis are as follows:

‘ay hstahh«:hmont of an mspochon syqtom and enhancement of public awareness of

__ observing rules _ .
' b) tmprovement of car mspectlon workahops and m‘-.pecl ion loclmlques
¢} FFurther promotmn of the relocation of industrial faclories

" The general guidelines for improving environnient are detailed in the Green City

80 Plan and others.
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7.6.3 Introduction of new inslitutions
1t is desired that the natlional government organizations which are in charge of
environmental issues, should supply their information te the public. In view of the

public nature of the measured data, an annual data book should be published.

- The Municipality of Tehran (M'O'l‘) the localz go'verhmcnt should reconsider. lhe

--dwmcm of l‘(“s]}Oll‘-‘-}bl]lty among its branch orf,anwallons mchldmg AQ(,C and ’[‘C’l"l‘S

50 that they can carry out a comproho:mvo roc:oarch to cope with air pollutmn An

institution wnth integrated roqmnsnb:hty dealing with traffic and envn*onmcnt should

' _lhoroforo be established so thal the main sub]octs to be dealt wnth will be as l'ollowq

a) Study en traffic flow
) Study on vehiele technology
c) Shuly on measures to be taken for envnronmontal protection

The study on e’nﬁironmental issues is of an academic nﬁtﬁm and the exﬁsting
divisions cannot cover all the necessa.ry.issuns.' ‘the mayor may therefore have to hire |
a consultant or an organization in order to receive the technical advice. The required
number of stuff should be more than dozens of people covering n.i'ain enﬁrmjmenial
subjeets and interdisciplinary fields. | R

‘Another urgenl task is lo 1mprove the mspoctlon cenlers (I V'l‘lB) The current
inspection system needs urgent nnprovmnenl, from the vxowpomt of eﬂicmncy The
construclion of inspection workshops should be promoted to ensure insgmction of al}
vehicles. There are currently 1:3 million vehicles in Tehran, wr'li'ilof lhém are 80
inspection facilities, cach of which can xmpect only one vehicle at a hme If it'is
assumed that an inspection workshop is open eight houre, per (Iay and the lime spont :
for inspection of a vehicle is oz_le_hour, all the w‘Qrks]mps’m tho cily can cover only about .

250,000 sets of vehicles [:ﬁi.r year.” This means that the current number of workshops‘is '
shorl of the capacily for.inspecting all cars in a year with a factor six.” The key to
; improvinig e'fﬁcio;ncy is Lo expand the eperation capacily so that more than one vehicle

can be inspected at a time and lo improve technology so that on-the-spot repairing can
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be done, The required nuimber of workshops is at least more than double of the
present number 80 and the checking method should be fmproved from the viewpoint

of efficieney.



7.7 Tmplementation schedule

Based on the consideration of the strategies for reduction of air pollution in GTA,
‘niost urgent and efficient projects were selecled for MO'™s implementation and their
cosls on a basis of the order of magnitude are summarized in Table 7.7.-1,

As in the similar category of the master ‘plan, they are divided into three
“eategories, (1) management imbrovement and strengthening of institutionalization, (2)

vehicular emission reduction; (3) stationary emission reduction, .

~For improvement  of wmanagement system . and  sirengthening = of

institutionalization, policy and action plan neced Lo be formulated for reduction of air

poftution by the central government and MOT including preparation. of a concrete -

implementation plan and subsectoral guidelines to promote the air ]501111_!&011 reduction -

project. Firstly, MOT is recommended to prepare such projeét concepts which should be
discussed and authorized by DOK and SCE, to be follewed by implementation of each

component,

For the vehicular einission reduction, a scrappage progeam should be studied in
details and he promoted because of their complicate nature ‘and its cross scetoral
linkages. Their each component should be independently renovated teehuically in

accordance with the recommendation of this report.

CO and HC gpollution is expected to be easily reduced bul it takes long tiin_o.
hecause their causes are clear but inputs for reduction a:re. hugé. o

Therefore, stationary emission reduction should b a next difficult iS_SllG:S as in
other developing counlrips."l:‘he.ref.ore. counfermeasure for Ihﬁ:slalidnary emission
should bo.: started in view of the p.re‘_sént?technological'situatidn_‘ in Iran’s industrial

sector.

The public awareness is most imporlant because air pollution reduction in GTA
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could ot be succeésful without raising. public consciousness in order to rectily the

“current public fecling about the present subsidized price syémm of i'uel, inferiority of

public transporiation in social recognition, previous government's recommended
automobile ownership per family, and high price system of new vehicles.
" Therefore, public - camp'ng,ns concerning air pollution sﬂu'ltlon and heallh-

damages should be urgently promoled.

Though flotal cost roqmred for lthe" Drdjéct implementation  amounts

US$ 295million, overseas technical coopmahon both bilateral and multllatorﬂl in the .

form of grant, lean, of shoi‘t or long term experts, joint reséa‘rch, and dispatching of -

~Iranian expert to forcign countries would cover ‘al least eritical equipment and local |

currency needs.
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Chapter 8

Conciusion and evaluation of project



8. Conclusion and evaluation of project
8.1 Concluding Remarks

8.1.1 Present status of air pollution in Tehran
Bc(:fmse the concentrations of SO,, CO, QI’M and HC am qmte high in the
central part of Tehran, as mentioned in Chapter 4, the reduction sti‘ategles are
urgently :1ecessary The CO conccnhatmn exceeds 10 ppm at Bazar m August and
~at i*atarm from July to Novembel Wh:le the SO, concenty atlou is in general hlghm in
winter, it sometlmes exceeds 100 ppb The SPM (PMIO) is the htghest in September
exceeding 0.16 mglm and the NO, concentratmn is 25-70 ppb Ur gent 1ecluctlon m_
: th¢ CO concentration is firstly needec_l and then efforts to decnease SOQ, B l‘M, HC as
well as ng arc :1ééessary. _ | '
" From the viewpoint of d.iffx.ls_ion potential, Tehran's potential is similar to
“Tokyo for small and.mi_d'dle scale stacks and surface sources. Tehran’s diffusien
potential is mit_ch better Ithan Mexico Citj’, Jakarta which are notorious cities for air
- pollution. 1f the én_xission amount of Tehran were to be the same with that of Tokyo,
air pollution would éiso be on apprdximatéiy the same level with Tokyo. Namely, the
- average concentrations of CO and SO, in Tokyo are less than } ppm and 0.01 ppm
: respectively.
Aléo, the CO concentration could be silimlated fairly well with a diffusion
simulation model. The estimated and measured concentration distributions agree

well with each other.

' 8.1.2 Emiss'io:n: froni_auto_mobile énd industry

| _’l‘he basic master i}lan of reduction of emission '_is shown in chapters 6 and 7. As
described in former chapters, 'air‘p‘.ollution in Tehran is characterized by the fact that
the CO emission from automobile is the highest. Beéides high allitu&e (1300m) and
steep slope voadways, there are many structurélly defective cars (too small air filters

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

program are needed so that CO emission can be reduced.

As deqcnbed in Chapter 4, the CO concentration was estimated for the case'of
complete lmphc'ltmn of I/M and a car scrappage program under some conditions,
'whene the CO econcentration would be smaller than 10 ppm in an annual average.

: 'f'hls result i is f"lll'l) sahsfaetory as the nnmedlate target of CO leduehon

As emiseionzef 50, from f;'ic‘t()r.ies and commercial and domestic sectors is
.relatlve]y Iarge countermeasures for these sources are necessary. A most obvious -
measure w ould be smtchmg of fuel to’ LPG and LNG. Desuifunzatmn of heavy oil and
making low-sulfur heavy oil would also be effective. F ez_' a _large facto_‘ry, eenstructlon

of a de-sulfurization unit from combusted air would be effective but would cost more.

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

demonstrating that efforts to decrease emissions are necessary.

8.1.3 Countermeasures for air pollution

As shewn in the proposed master plan in chapters 6 and 7, e:ount.e‘rmee_s.u.res for
aiv pollution should bé carried out coniﬁrehensivély covering technolegy; institutions,
social matters as well as people’ environmental aWareneSé. Choice should be

deecided in the light of their feasibilily including cconomical and technical reasons.

H (‘ountelmeasmes for fmtomolnle emlssmn

Py aetxcall} importa ant ceuntermeqsmes ai¢ as follows.

O .l'mproveme'nt. of automobile technology
’l‘ec]‘n'wlogjr development in Iran relating to manufacturing of automobiles

is behind a developed country. Improvement in basic planning; quality control,
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producing technology and other matters is necessary. Environmental tc‘ch:iology;
basic design of car engines, main pa.rts, catalysts for cleaning up_ex‘hatist gas
should be developed. For these purposes, it is effective to accept _techno'logy :
transfer from developed countries, Also, exchange of engineers between

developed countries is necessary.

® Improvement of automotwe fuel
_ Introductmn of oxygemtcd gasoline, such as MTBE -added gasolme 1s
needed, because CO pollution by CO is must be most urgently reduced: In vicw of
| h_igh' éltitu_des and steep slope roadways, re_formation of regulations enforcing' '
‘use 0foxygénated gasoline should be'co:1siderecl.- Also, mixing plant oil ester with
' dwsel oil is effective for reducmg black smoke After t-kag such counten neasure
~ for CO emission, non- leadcd g'lsolme and a three element cata]ytlc convmtm
should be introduced. Flirthermore, fuel prices should be rationalized as soon as
possible if economical situations alléw. :Also, efforts to propagate a LPG/CNG

car should be continued.

| @ Reformation of regulatio_n rclating'to automobiles
At first, the UM System should be implemented with complete coverage and
~should be combined w1th a car’ scrappage program of a high aged car.
Introdur’:tion of a license system for a car maintenance engineer may be
necessary to give incentives to more skilled engineers. Furthermore, in view of
the present chaotic traffic cOnditipns, re-education may be needed for a driver

"seeking to renew his/her license.

@ Insututxonal nnp:ovement for automob:les
T hc pubhc transpmtatmn system shcu]d be fully uhh?cd For pmmolmg use
of the public tnansportatmn system, improvement of serwce is necessary. For
example, a common ticket system may be considered to simplify passengers

change of lines.



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

Enforcement of a car- lmntcd area and nnplemcntatmn of a park and ride .

‘system should be made._

O Refo: m of present 1nst1tuhon _
If 'l‘VTlB is to carry out the IIM system, the capability of 'l‘VTlB should : :
be enhanced. A comprehensxva traffic envnronmental research institute would be : %
necessqry under MO‘I‘ Drastlc amendment of exlqtmg organizations may be

necessary.

©® Promotlon of people’s envlronmontal awareness

PR activities should bo conhnucd and stepped up.

(2) Countermeasures for stationavy sources

Countermeasures for factory emission should include X0 Aménd:mcnt: of
regulation a_nd.r.e]ocation of fﬁctories, @ Comprehensive pla'liilillg for fuel lsu:pp]y,
and @ installation of de-sulfurization facilities. 'Aiso,'hbunternicasures for &

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

1) Factory
@ Amendment of regulation and relocation of factm;iesr' B
_‘Fheieniiésion standm-d-sllbuld._b_e eist'zi.blislie_:d: in:th_e' form of a 'q.uaﬂt'ity
standard as distinct fron-_l a (é_oncenlration 'stand.afd.. Alsb'.__ a r'o.ut:inc 6:‘ iion-
'rbutine on site insi)cction shonld bé done. Hegulatioﬁs éh’ould be amended.
shpulatmg penalty for vmhtlon Desirably a -licensed poliution control
' _engmeen and manager should be appeinted at cach factory.

Also, more" factories should be relocated to an industrial complex
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continuously.
@ Comprehensive planning for fuet supply
In order to reduce SOx pollution, sw1tchmg of fuel to LPG and LNG
should be promoted and production of low Sull'ul heavy 0:1 should be 1!1010‘180(1
" and in a smaller factory, low sulfur oil should be used |
@ Installataon of de-sulfurization facilities
" A large f"lCtOl‘} should be eqmpped wnth a de- sulfuu?ahml cleaner

 extracting SOx from exhaust gas.

,g, 2) Commercial and domestic s‘ectors
Mme LPGII NG should be used as automobllc fuel replacing gasoline. Also, for
~domestic combustmn cqmpmcnt should’ also be improved. Public awareness for

health effect of room air pollutlon should be promoted.

8.2  Evaluation of the. Projéct and Pechnology transfer
Thé present project has obtained successful results. The most important point
of .the. project is that.tho technology transfer to AQCC should be successful. Through
this pi‘oject., impact.assessment techniques including diffusion simulation, methods of
a field survey, nieteorolbgical' measurements, analyzing methods have been
£ ~ transferred to the Iranian counterpart, AQCC. In future, AQCC is expected to carry

out impact assessment in relation to air pollution by itself.
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Appendix 2.2.3

‘Clean Air Act (a plan for the Control of Air Pollutlon)

In the Nante of God

‘A Plan or the Contesl of Air Poltution

Scetion One: Genéral

Article I: In order to ihlp]ClIlCﬂ.l the 50th Articlc of the Constitutional Law of the
Istarnic Republic of Iran, and 1o cleanse and safeguard the air from pollution
-, all organizations and institutions, and public and private are persens

required to follow the regulations and policies specified in this law,

Article 2: Actions which cause air po]luliori are furbi_ddcn.' By air pollution, it is meant
the creation and spréad of one or more pollutants of solid, liquid, gaseaus,
“light and non-light radiating nature, that when released into the air in certain’
‘quantities and for certain tine periods, change the qualny of the air, making

it injuriovs for hunyans, other animals, plants, and buildings.

Arucle KH The souices of dir polluuon that 1all under the regulations of this Jaw can be

cldsuhcd into three gmups

A - Mator vehicles
B - Factories, worksliops, and power plants

. C - Business, dontéstic, and miscellancous sources
Scction 2: Motor Yehicles

Arlicle & The use of motor vehicles which emit smoke and other pallutants into the
air, above the perniiucd levels, is forbidden. ‘The permitted level of motor
vehicle emissions is determined by the EPO, with the help of the Ministry of

* Heavy Industry, and approved by the Supreme Council on Enviranmental

- Protection Aftairs,
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Arlicle &:

Node [t

*Note 2:

All motor vehicles in use must possess a special license indicating compliance
with the permitted levels of air polluting emissions.” Owners of motor
vehicles are bound, each year, to have their vehicles inspected at the BPO’s
verification center {established by the Municipality), and to receive a license

indicating compliance with the permitted levels of pollution. Those vehicles

“thal do not possess this license will not be allowed to drive on the roads,

The ¢ost of the inspection of motor vehicles will be collecied from the

-aforementioned vehicle owner, according 1o rates set by the Ministry of
Interior and the BPO, and approved by the Supreme Courncil on

Environmental Protection Affairs,

The date for the unplemenldtmn of this Atticle and its Notes will be at most
one year alter approval of this law. The PO and the Mumc:pahty, as “cll as

other related organiaziions, are chaiged with gathering in the

. aforementioned time interval, the necessary contingencies for the

- implementation of this article.

Article 6:

Note 3

The Munici;mlilié‘:&, the Police Porce of the Jslamic chub]'ic'oflran, the

~ Ministries and related agenvics, are hereby obliged to design and organize

" the traffic of motor vehicles and the urban transport system, gcncrally, in

such a manner as 1o reduce air pollution, as well as meet the need’s of daily

urban travcl.

The regulations of this article, which include restrictions on the time and
location of urban travel, and recommendations for greatcr useof publlc
transport, will be p'lssed by the Mlmslry of Intérior {Mumcnpahucs), the
Palice Force of the Islamic Rt,pubhc of Iran and EPO, and if nccessary,
together with the related agencies, and in a form approved by the Board of

Ministers.
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Article 7:

Ardicle 8;

Article 9

in emelgenpy situalions, when, dueto specific atmospheric conditions, air
pollution in cities reaches levels deemed dangeraus for human and
environmetal health (as determined by the Mitiis'lry of flealih and Medical
Liducation), the EPO will, with the help of the Minisiry of Interior
(Municipalities ani! Police Forie of the Islamic Republic of iran) place
temporary prohibilions and reslriéliuns refated to the use of polluting
sources, and immediately infori the public of these actions, through the
m&dn With the end of lhc emergency snu’mon and reduction of alr

pollution, the LPO will remiove thesé restrictions, and mfonu the public of

the change.

The production and import of motor vehicles, as well as engines and other
parts related to motor ignition, such as carborators and filters, must comply

with the standards of the EPO.

’1 he Mmlslly ol lleavyludustryls charged with reg,ul':lm;, the pnhcics and

produamn plans of units and companies whosc function is to produce motor
vehicles so that 1} these units do not produce vehicles with engines and parts
that ate not up tu standard, 2) priority is given o the production of vehicles
for public transport, and 3) vehicles are produced that are able to use natural

gas as well as gasoline.

‘Arlicle 10; Registratiosi of all motor vehicles requires compliance with the standards of

Atticle 8 of this law.

‘Article 11: The standards set in Article 8 and 9 of this law, will be prepared by the EPO
" with the cooperation of the Ministey of Heavy ndustry, the Ministry ot Qil,

and felated research institutions, and approved by the Supreme Council on

Environmental Protection Affairs,



Section 3: Factloris, Workshops, and Power Plants

Article 12: Establishing new factories and werkshaps, and changing the location and/or
production Jine of existing factiens and workshops, requires compliance with

the regulations and criteria of the EPO.

Ariicle 13: Ministries of Industry am\’llcavy Iml'uslry/l Mines and Metals, Agriculture
and Jahad-e-Sazandegi, will; at the time of issuing a permit for the

 establishment of new factories and workshops, forward a copy to the EPO,

' . The owners of the mentioned permit muat comply with Article 12 of this law.

'The issuc of an operation permit requines location approval from the EPO.

Note J:  Construction of power plants, refineries, petrochemicai factories, defense
industsy factorics, airports, and loading terininals requires compliance with

tlie regulations ard standards of the PO in regavds 1o their location.

Note 2: Regulations and standards of Article 12 and 13 will be preparel:by the EPO,
© “witlh the cooperation of ministrics mentioned in this drticle, and will be

approved by the Boord of Minisiries, -_

Nete 3:  ‘The BPO is charged with publicizing énvironnicntal rcgulaii'ons and

standards, through related ministries, to the owners of the permits.

Article 14:  Activities of ncw factories and workshops that do not comply with the

regulations and standards set in Article 12, as well as aclivities and
operatians of factories, workshops, and pawer plants which produce sources

of air pollution above the permitted levels; are forbidden.
Asticle 1§:  The EPO will identily those factories, workshops, and power plants whose

pollution is higher than the permitted levels se in the cnvironmental

standards, and will communicate this finding, along with the determination of
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the type and meusure of the poltution, to thei o“um ‘and other uspos:blc
parties. The owners will then be given bntil a specified time, a3 determined
by the EPO with the hielp and cooperation of related organizations, (o toke
‘action in relation to the elimination of the pollution, which may or may not

require temporary cosure of their work and activitics.

"Note 11 Where the owners or managers of poliuting l'aciories and wdykshops’ producd
p!aumblcexpl anations at to why they can not reduce their polluuon within
the specifed mne, the EPO can, lor one time only, grant an extcnsson 10 thc

time period.

Note 2:  The BPO is chargcd‘w:‘lh determininy, for every region, clean a,ii"stand'érds
' aswell as standrds for polluling emissions pfo'duded by the factorics dnd
wmkshops of that region, with aﬂcn!mn to the quality of the air and
ecological wndmom ot the region, and to submit these stamhrds to

. applicapts and ownefs of factaries and workshops. The permiited levels

~ {environmental health standards) under this Article willbe delcrmmed by

the BPO and approved by the Supreme Council on Eavoronmental

Protection Allairs,

Article 16: In instances whcrc the owners or other résponsible partics of polluting
factories, v.orkslmps and power plants do not modity their activities so as to
reduce pollution within the allocated period, and with the request of the
12PO and the order of the local judge, their activitics will be curbed.

The above méntioned factories, workshops, and power plants may resume
their work only after permission is issued by the BPO and/or through a court

order.

Note:  Where owners and other responsible partics of polluting factories, workshops,
and power plants, after receiving the EPO notice, have not by themselves

~attered or halted their activities, ar, atter closure of their {actories or



workshops, they resume work without perniission {rom the EPO or a count
order, they will be penalized according to this law. Managers of government
factories, workshops, and powerplants who ignore the EPO’s notice, will

have their cases reviewed by special disciplinary commiliee.

Article 17: In an emergency situation or under special atmospheric conditions, the head
of the EPO has the power to request the temwporary closure of factories and
i.vbrkﬂlops, whose aclivities pose an immediate danger, until the end of the
emergency period. 16 1he BPO meets with a refusal; it can obtain a count

order to support its action. -

Article 18: In cascs where a reduction or elimination of pollution resulting from the
activities of factories andfor workshops is not possible, andfor their activities %
pose 4 daoger ta Ihe wellbeing of residents in their area, the EPO, with the
help of other related ministeies and govérnmental organizations, will
deteimine a plan for the transfer of the mentioned factories and “orksheps
0 more appropmte- locations. Accordmgly, after approval from the Board

~of Ministries, such a plan can be lmp!enn:med

Article I9 l‘ac!ones. powcrplanla,cnmplcxcs luwm]ups and olhcrproduction units,
must allocate at least 10% of their arca to grecnery and tree planting. Only
through the cstablishment of such green space, as specified in this article,
ntay these industrics contimie their nperauun Industrial ministries are

charged with monitoring compliance with this Article.

* Articte 20: Factorics, workshops, power plants, and brick and lime burping furhaces are

required to use fuels and combustion systems that reduce the level of air

pollution.



Note:  The Ministry of Ol is charged with placing as a priority, the disicubtion of gas '
to industrial units such us factories, workshops, and brick’ fusnaces, located

adjoscent to large cities.t

Article 21: The regulations of this Section and those felated to the pr'ohib'ilion of
industrial units in the vicinity of cities, will be determined by the EPO, with -
- the cooperation of related ministries, ‘and approved by the Board of
Ministries. ' '

Section 4: Business, Domestic, and Miscellaneous Sources

Articte 22: The spread of any type of air polluting material, above the permitted level,
from business, domestic, and miscellaneous sources, into the open air, is’
forbidden. The type and amount of pollution comming frem business,
domeshc, and miscellancous sources, and the permntcd levets under this
‘Arcticle, will be determined by the EPO and appmvcd by the Supreme’
Council on Env:ror_xmcmal Protection Affaits.

Artlcle 13: Sources of polluuon, such as public baths, bakeries, hotels, and restaurants,
siould; in their plans for controlling the spreéad of smoke, soot, and other
pol[utdnts, adopt the use of cleaner [uels, such as natural gas, that cause less
air pollution. The Minitry of Oil should put 4s a priority, the supply of

- natural gas to businesses and public services.

: _Article 24: In order to prevent environmental pollution, hospitals, clinics, and health
" centers will be bound, after a date established by the EPQC, to use
. sténdafdizcd incinerators, and to use such equipment in the proper,
© recognized manner, as deterinined by the EPO. Those hospitals, clinics and

health centers that are unable to use such standardized equipment, will have

their waste collected in a speedy manner by an EPO appointed organization,

"after submitting the proper fee.
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Article 25: The burning and storage of city and household waste and any type of refuse,

in public areas, is forbidden.

Article 26:The Ministry of Housing and Urban Development, and the Ministry of
- Interior are charged with creating a seperate section within their planning

_ documents, for the study of envirenmental problems. Such plans, which

include those for the creation of green areas, road and transportation

networks, housing ieguiatim}s, cic., must comply with the EPO’s standards,

regulations, and rcqiﬁreménls.
" Ardticle 27: Regulations pertaining to the implemntation of Article 26 of this Jaw will
be determined by the Minitry of Housing and Urban Development, the

Minilry of Interior, and the ‘EPO, and approved by the Board of Ministries.

Arhcle 28: The creation of any type of noise poliution above the pcnmlled levels, is

torbidden. The regulatmns for the control of noise pollutmn w;ll be

deteimined by the B PO and apprmed by the Board of Ministrics.
Sectinn 8: Panishments

Article 29: Individuals who usc motor vehicles that pollute above the pe_rhﬂitéd levels,

and those who ignore the regulations of Atticle 7 of this law, will be

sentanced a {ine of 5000 to 100,000 Rials, dcpendmg on the number of

cyliriders, the volime of the engine, and the Ievcl of poliution of the car, as

swell as the repitition of the offense. This fine will be in accordance with the -

regulations sel by the BEPO and the Miﬁisirf( of ‘Inlério_r, and approved by the
Board of Ministeies. I the meéantime, the polluting motor vehicle will be

banned from travel and use.

Article 30: Owners and responsible parties of polluting factories and workshops which
act against Articles 14, 16, and 17 of this law, will be sentanced , for their first
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olfense, a fine of 500,000 to one million Ria:ls. If rcpéaicd, they witl be
sentanced to imprsonment from two to six months and fined 700,000 to two

nmillion Rials.

Nute I:  Owners und responsible purtics of these potluting factorics and workshops
will, in addition to the aforenientioned sentances, be required to i}ay.
compensation to the EPO as well as the general public, in accordance with a-
court order. . o -

Article 31; Individuals who prevent BPO inspectors from taking Snmpl_cS for the.
determination of pollution levels, o1 who give false information to these
inspectors, will ; in accordance o the graity of the case, be fined'SOO,DOO to-
tive million Rials. 1 such an olfense is repcated, they will be sentanced to’

. imprisonment of onc to three months and fined once again.’

Note: * Should inspectors of the BFO themselves participate with such individuals in
' _providing' false information, they will be prdscg:ule_'d by a special disciplinary

committee and receive the maximum sentance, as specified above.

Article 32: Owners of bissinesses and other public buildings who act against Article 25 of
this faw in the creation of air poflution will be scatanced a fine of 100,000 to

500,000 Rials, and on répitition; 300,000 to two miltion Rials,
Articte 33: Individuals responsible for air and noise pollution due 1o miscellanecus and

residential sources, will be sentanced a fine of 30,000 1o 300,000 Rials, and

on répitition, 100,000 to one million Rials.

Section 6 :Miscellancous Regulations

Article 34: The Radie und Felevision Organization of the Islimic Republic of Iran is

charged with arranging, with the help of the PO, programing appropriate



for the cducation of the publi¢ on the regulations and laws pertaining to the

protectien of the cnvironoient.

Article 38: The revenue generated from the tines specified in this kaw will be transterred
to the governnient treasury account. Furthermore, every year, 50% of the
reveriue and & maximun of one biltion Rials wilt bé allocated to the EPO for
the bnplementation of this law, and 20% and a maximum of 400 million Rials

will be issued lo the Police Force,

‘Article 36: The regulations pertaining to this law will be prepared by the EPO {and in
" some cuses, with the cooperation of otlier relevant arganizations) within

thiee months after approval of this Jaw.

Article 37: The President and the Chair ef the 13PO are responsible for the execution of
this taw, and must repoit every six months on the status of its imiplementaton

to the relevant subcommitte of the Parliament of the Islamic Republic of

Iran.

Arlicle 38 From thé time of the announcement of this law, all other laws contrary to it

and related to the control of air pollution, wifl be cancelled,
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Appendix 3.1.2-A _lCXblaimtioh of CO measurément

(1) Schematic diagrani of CO sampling (@) Pictures of CO sampling
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@) pigture of CO sampling B Picture of CO and HC ainalysis

R ) J

MOT government office building © Analysis of CO and HC
(vertical sampling of CO) ' ' A -
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.Ap:pem.iix 3.4;2-B : . Expl‘aneiltiori_of}{(} meas.urement
(1) Schematic diégrmﬁ of HC s-ambling
The indirect sampling system consists of an a.irt.ight plastic container with a Tedolar
bag, a pump and a connection tube. The container has one inlet valve and one outlet valve.
The outlet valve is connected to the air pump ivith a silicone tube, while the inlet valve is
connected to a Tedol-ar'bag in the container. At first, both valves are turned to open and the
‘pump is switched on simultaneously. ' The pump reduces the pressuve inside of the container
by pulling out the air. The ambient air is p'uiled into a Tedolar bag through only the inlet
valve. After sampling, the pump is switched off and both valves are turned to close,
The indirect sampling system is designed originally for samphng of odor. ‘The system
% was introduced to the measurement of HC, because HC is not stable compared to CO, and
will be adsorbed or destroyed easily in the sampling tube and pump of the tlsuai sampling

device such as for CO sampling which has a sampling bag behind the pump.

}iir =)
eﬁD E _
: = F A: Tedolar bag
E B: Sampling case
T C: Pump
A ! 0 D: Inlet valve
B E: Outlet valve
¢ F: Connection tube

Fig. 3.4.2-B1 Schematic diagram of Indirect sampling system

(2) Pictures of HC sampling
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