6.3.2 Procedures for energy conservation and pollution control

- (1) Energy conservation procedures

“Tu Iran, although the Iranian governnient has siart_ed _\1pwar{l price adjustiments, cnergy is
shill substantially 1mderpri60.d relative to the intm’nalibiml opportunit.yl oost, givin.g little cconomic
incentives to energy c’onsefvﬁlidn by energy users, especia:ll_y in small unit cnergjr obnsumers_ such
as small & medium size imlﬁsiries (= 100 persons) and commerciabhousehold units. :

| Therefore, sophisticated governmental giﬁdaﬁm and powerful tép-tlow'n policy for mmrgy

conservation in these sectors are recommended. The itents helow indicate the fandamental and

common measures for energy conservation,

®Improvement of fuel combustion _
@Improvement of heat ing, cooling and heat trénsf’er
' _@Pn‘bvenlion 01_' heat Joss through radiation, heat transfer, ele,
- @Recovery of wasle heat
g @lmprﬁvémeht of conversion efliciency from heat (o power
®Provention of‘ eloctric resistance loss

@Improvement of conversion efficiency from eleetricily to power

1) Governmelal policy option
(@) Indistrial sector
Asillust r'nie;l 'int g 6.3.2-1, about 40% of energy conservation was achieved in Japan in the
lblal manuﬁactiiriug i:ﬁluslries intermsof onergyfll!’ index during 1973 and 1994, the sector-wise

breakdown of which is shown in ig 6.3.2-2.((Nete)liP. Index of Industrial Prorkuct)

Fig 6.3.2-2 implies that the most potential industrial sectors for encrgy conservation are so

" called energy intensive industries like chemicals, paper & pulp, iron & steel and, non-metal

~ products, while the other sectors such as textile, food and machinery have relatively small

potentials although otal energy consumption in each industrial sector is to be 1aken into account
in the cvaluation. Energy consumption in these energy intensive sectors shares 66% of the total

manufacturing sector in GTA, having the largest potential for energy conservation.
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Fig 6.3.2-2 : Trends of energy-1IP intensity by industry in Japan
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B Small & medium size industries (S 100 persons)
Small & medium size industries are estimated to have more than a 50% share of encrgy
consumplion and a 99.6% share in the number of workshops in the industriat sector in GTA. Table

6.3.2-1 shows the sector-wise number of industrial units and workers in GTA.

Table 6.3.2-1 : Tolal number of industrial units and workers in GTA (1994)

industirial - Workshop Size (No of Workers) : Total Total

Code : Smalk -~ Medium : Number - | Number
Sector ' 1-10 11-50 51100 unt | Worker
......... 31 Food e SOSN8 i : o O 42,398
.32 Tedtle 2408 esp| 2t o 3] zarre] 93,400

DAL LT IS .21 WO NPT DRSS 1. ISR 0. IO A1) 1) I8
.38Machinery - ) . tg3or] - eey IR
aotap] - es2sel .
(Source) AQCC ' - ©(NTR632E)

() Ceneral service and houschold sector
B Commercial sector

[ig 6.3.2-3 Hlusirates the energy consuming trend per floor space, which shows abo;ut 20%
of ehergy congervation from 1973 to 1994, Although an energy odnsumit:ig s:ham of the cdﬁlltlcrcial '
sector is 6% in our current projection, it is estimated Lo increase to an atmost equal shave with that
of the houschold sector (27% in 1994) according to the long term forecast in line with the developed
countries. Conseqmnt.ly, ecarly introduction of the government guidelines for (inoouiaging energy
conservation by using heat insulating avchitect structures and (_‘.nerﬁy eﬂicient applianmsﬁmong :

others are suggested to be incorporated in business licenses of this sector.

B Houschold sector _
#he household scclor shares 27% of the total energy consumption and ranks the 2nd among
the sectors in GTA, which follows 47% share of the 1st ranked industrial scetor,

Figure 6.3.24 illustrates {he energy consuming trend per unit of houschold, which shows a mild
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Fig 6.3.2-3 : Energy consqmptioh index of commercial sector in Japan
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upward trend indicating a tendency different from the other seclors and reflecting improvenient of
quality of daily kife. However, il is cbserved that the elasticity of energy consumption per unit of
household to the real GDP index has been higher than 1.0 since 1973, meaning that the same

guidelines with the case of commervial sectors will also be effective in this sector.

2) Implenientation pﬁmdums for eneryry conservalion
(a) Industiial s&lor - |
knergy c:oinsmwﬂion melhqu for the iilustrial scctor have many standards and comnon
l‘éalums, while there is a wide variely of the imluslﬁ él Lypes among them.
Table 6.3.2-2 illustrétt-s: typical examples of the energy intenéive industries, whik-._ Table 6.32-3 | &
illustrates exnmh!és for small & mediwn size industries with detaited explanation of each item in: |
the separate instruel ion books which hasbeen publicized, MOT is recommieinded to colleet, @infrﬂe;
and distribute under its strong leadership these case studies in order to supply the i_ndus_slri'al:
© sector reference data for energy oohs_ewﬁlion methods. Because thére are many other instr’*u.clion..
books leiSh@d in the world, it is believed t_ll}llé{m‘sm'y to mention anything in this report except
one example of a brick manuﬁqcluringd)mﬁang in Japan, since many similar !j_l'ick i_ndlisin'es are
located in the suburbs of (YPA, which have long time been regirded as one of the m_ajoi_‘ emission
sourves of pollutants,
B lnergy mnsumplionintho.brick.manuféicturingin'd.uslriosin lranram‘l-lapgm :
O Procossandutilitios: | S 8
Phe typical process of Lhis industry is shown in Fig 6.3.2-5, and utility
consumption in the case of l.r'an is shown in Table 6.3.2-4.

[0 Comparison between typical manufacturers in Iran and Japan ©

- ltem “Unit | : - odvan Japan
Production | tonfyear - . 7,000 - - 30,000
Raw m_:ﬂnrial : lon!ton-ﬁm{h:!ct' R ' 1.{}4 - 1.01-1.05
1uel i -+ | 1,000kealton-product o 790 300-500
Flectricity kwhlmonih*lon-pmduct 10.5 3-7
Worker nmunher/month*ton-product - 30 58
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In the process comparison from the energy conservation standpoints based on the above

table and Fig 6.3.2-5, most of the wnit cperations indicated by dark color in Fig 6.3.2-5 are
conducted manually with use of solar energy for drying units where applicable in Iran, and quality

~ eontiol of the products is quite different so that comparison between the two countries is almost

nwaningle&q'all.hough energy consumption per ton of product in Iran is about 2 times of that in -

qun inan avemgo
It is, therefore, believ ed that there are much potentials for improving encrgy oonsumpllon as

well as quality of plmlllcts in the brick manulhcl,unng industries in Iran.

x0)] General serviee & houﬂwohold ‘

Rapld oxpancuon of population oomlnnod with a high growth rate of nalural gas and olectn(: _

_power use in pamllol w:th penelml iont of gas and oTeclnc ﬂpph'moeq for oookmg llghtmg hot

water and air conditioning in GTA are spothg,htod in lhls qochon

Heating and mmhustion characteristics of such e’nergy souross dre undoubtedly beiter than

others from view poinis of accessibility, cleanliness, end-use, thermal eﬂibimmy and pollutant

reduction. Since (his sector shares 33% of the total 'enérgy conéumplibh of GT'A in 1994, ixﬁpact of
energy conservation in this sector is substantial. |

Iiig 6.3.2-6 shows i'mprow:no‘n't in energy 'oﬂ‘mimicy of home-eloc.:tric' appliances which
ndicates llmt more than 40% encrgy conservaiion can be oxpe('led for an air conditioner and a
olor 'V and aboul 65% for a refrigerator: oompared to the mndmons in 1973, The amnlm
argument applies to other types of gas and eleelric applmnms as evidenoed in many publ;shed
literatures. Powerful administeative guidelines for introducing an energy conservaling type of
appliances as well as standardization of lhofn are tlmrofore fmommmided for implementation in

well advance of explosive mpulamnt ion ofihecm npphanms in (x'l‘A

l'urihon*nom, a large volume of nalmal gas escapes ﬁ‘om pspohnos due Y poor :

maintenance, so that enfmmmont of moastires pmventmg such loakage is also bcheved to be

another effective inethod for energy conservation i addition to safety issuos.

.}) l)om'md side nnnagomonl for onorgy conservation

l)mmbod below i lS so called NEGAWATT or DSM (l)o;mnd -Side Management), which was
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~ sucoessfully oo_r'lductbd in Ca)ifofnia’in USA as a tool to reduce energy consumplion: in' the
Industrial and General Service & Household soctos,

Fig 6.3.2-7 shows an example of an energy conservation chart for electric power
consumption, which can be applied to any other sources of energy. The stepwise numbers in the
chart illustrate energy conservation lln_c}asums, and the width and ho.ligh't of each step indicate
B energy (_j‘tni&uuﬂpﬁt)ﬂ 'qunnii'ty' and ils cost. ’_l‘ho: chart IS a.rrahged {o locate less expensive energy

" conservation procedures on the leﬁ,‘sid('z aiitl-pi]e up each step to indicate the expense and effects of
DSM. - | o

The energy mnserv_nﬂén quantily .aml its 'ex:penses are calewlated on the assumption of
capital reoovery years émd a dispount rate:in .o.'valualing' the respective onergyz conservation
measue and technology. | |

L As sliown in Fig 6.3.2.7, _abdllt 50% of curcent electricity consumplion can be saved at the '
oost lower t‘ﬁan the eurrent electricity charge (8.07 ¢ /kwh), pointing 16 immense pbtént.i'ality .l'o'r
6:101‘gy onnservalion by _ﬁmans of DSM. | :

Fig 6.3.2-8 shows real effects of DSM in California compared wilh lthe others, clearly
demonstrating that the elect.ricil.y consumption in 1992 is almost on the same level with 1979 in

California due to DSM, while about 19% more in the other states.

(2) Pollution control procedures
Contribution of pollution control to the reduction of air polulants is tobe evaluated

separately from the veduetion contributed by energy conservation. ‘The major aif poltution contro
measures that MOT has conducted are as follows: |

g ['ucl replacement with nalural gas

B Uscoflow sullur petroleum and electricity

Relocation of hazardous work unils _

The fundamental tecili'\blogiqs for air imlluliﬁ'n control exmpt‘nnérgy ooxlsei'vél ion are widely

~ known, Air poltution control measu r(.}s. in {his mpoft arc prepared in the form of single or combined
methods using the !'ol.lowin g lechnologies,

The application procedures of these teclmologies are not mentioned in this report, since it is
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Fig 6.2.2-7 : Energy conservation charl by DSM
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- selfevident and rolevant information is widely available in the world.
(MSox: - Reduction of sulfur content in fuels {Hydrodesulfurization)t IDS)
| - Flue gas desulfwrization (FGD)
- Gypsum recovery pmcéss
= Ammonium sulfate vecovery pmoo&:
- Sodium sulfite recovery process |
" L Simultancous mmov:él with NOx (by activated carbon)
. Fil(_ﬂ mpléccmont_ with low sulfur fuels like natural gas
_@NO# - Combustion modification (CM)
' low NOx burners (LNB)
-"Iwo stage combustion (ISC}
. l"luc_e.gas recircudation (FGR)
-Of -slnichio.mé:iric combustion (OSC)
- Flue .gas donilriﬁcatién |
- Selective c_a'ta.lytic'reduciion (SCR)
- Selective 'r‘mncallalylic reduction (SNR)
@CO . - Perfect combustion
@HC: - Perfect combustion
- Vapor recovery from evaporation sources
- Prevention of natural g’ds leakage from pipelines
GSPM ;- Perfect combustion
- Electro-slalic precipitalion
- Cyclone
- Bag filter

1) bnclustrial seclor

(a) Energy intensive sector

Since business units in this scctor are generally large and consume a large amount of fossil

fucls as exemphified by thermal power plants and refineries of the encrgy conversion seclor, the
| ) y thermal | _

more direct and effeclive preventive measures for air poliution control as shown in Table 6.3.2-5
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need to bo applied. It is also strongly advised to install extensively direct oil desulfurization units

at refineries in order to fully oxtenminate the origin of SOx generation.

~Table 6.3.2-5: Air pollution reduction promdmtés by energy intensive industries

Procedures * Thennal power Refinery Cemient
1 Sox reduction : ' _
N Wdc—Sulfur . o Vatural gas) - O. - B (MNaaturnd gas)
12 P’lueé&éd@x . © T (Neturl gf;s)' . _ : o C(Natural gm;,)
_2— NOxr:t-.duclior; . ) o o . ._ _ :
21 | FluogasdeNOx 5T [0 S
2% | Combustion Modification ' ] | - .
221 | LNG+TSCHGR O O O
572 [INBGR 5 5) o
223 | TSCHFOR 5 5] O
224 | LNGFTSC O O 3
235 | F6C o e 5
756 | IND o O O
227 | OSC o O O
3. Dus( reduction
EYN ST - - o) &

(Note) O Bmipkrfntmbeimdaﬂul_

‘() Smalt & medium sirb industries -
" As shown in 'l‘ahle.'ﬁ.fi.?,‘-l,' there aie approx. 70,000 industrial workshops in GTA, among
which, 2,730 units have more than 10 workers, These werkshops (>10 workers) are mojected to
have anenergy m:xS\nnﬁ)liozl share of more than 68% in all the manulacturing industries in GTA.

It is possible to collect and accumulate all required data and information regarding fuel

-combustion systems of these industrial units by means of questionnaires and direct interviews.

'Bése(l on lhese's:mciﬁc data (data 'inven{bfy for mi_vimnmentb} control i’ GTA) ; MOT can

establish réason_aljle pollution control measures ineluding velocation. of hazardous industries
pmséntly located in GTA. : |
In this sector, the major targels are 16 be NOx and 11C reduction, while SOx ean be reduced

by use of low sulfur petroleum and nalural gas. NOx reduclion ean be made by means of
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combustion modificition techuologios lb_ Le applied intensively to numerous small sized steam
boilers and heating furnaces in this sector, and O reduction can be achieved by strong
administrative inélmclion addressed to emission sowrees such as petrol stations, painting,
.cloaniﬁ'g, prinding and electric metal coating shops. One of the study conducted by the Tokyo

Melropolitan Government is ilustrated below.

n Stbam boilers t?l'sﬁmli sizo (héaﬁng area<3}0m2, heat oulr’mi>50,0()()kcélﬂﬁ
U n Tokyo, lc’:wj NOx steam  boilers are officially recommentled with financial incentives
principally to reduce NOx emission. l\'kinufacthmré of the equipment are licensed if emission of
NOx is bélow the guideline of GO]I)pm in ll.le__case of gas fuel, and 80ppm in the case of liquid fuel
wnder 0% of O2 equivafcnt basis. rl{ngiqlerml ll?ﬂ]l\lf’ictllml*-‘- total 25 in 1996. About, 500 tons out of
2200 tons of NOx would havo been reduoed por yoar if all boilers had beon mplamd St,ep by Sb?p

mphf‘omont is t{mngiy recommended for environmental oonntermoasurecz

2y General Serviee and Household |
There are about 1,500 thousand househiold unitc‘ and 300 l'lli):zqﬂll(l {Sommcn:ial uﬁits in
G'PA. 'These numbers sugzgest that there are no other melhod to know real energy mmumpi ion
patterns in this sector exeept a statistieal projection based on the ::,un:cmnt numbor of e‘mlplmg
Thus oblained projection will provide MOT with pors_uaswe_-grounds to cslablish an'engrgy '
conservation program as well as to conduct an enérgy conservation 'mmpaign targeting
inhabitants in GTA. |
The major items for administrative guidance iﬁ th.is sector arg shown.below.
B Popularization of low sulfur petroleum l‘uol:. ‘md mlum] gas
H  Instruciion how {o attain full combustion ol'fmla
A Prevention of nalumlgals_!_('akngos E
In this so.ctm", campaigns for energy (i)ﬁsez:'vmion: in the daily hife Of inhabitanta :me.
particularly inh;‘brlﬂﬂh so that MOT \:vi'li have their full cooperation in chergy conservalion and
pollution control activities. As one of sucl{ campaigng, establishment of the followiﬁg special
memorial days is suggoslod, when bmcliums deseribing WHY "and HOW TO for energy

conservation will be distributed.
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B Day of energy conservation and poliution control - one day in a month
B Month of energy conservation and pollution control: one month in a year

®  Overall energy inspection and pollution control day: one day ina year, among
the days of eriergy conservation and pollution control.

(8)] Cleanor pmduclmn trchnologtos
Cleaner pmducl ion teclmologlos are oomblml ion of cnorgy mnqorvmon and (llroct polluhon -

control  technologies, which mc]udo ciosed systematization or oonversion’ of manuﬁ!ctunng

processes and  propoer st:memng of raw materials wnlike most of the (-nd of the pipe

muntermoasure«*- the prooo% conversion means the mphoemont of oxwlmb tochnologlos for an

'enwmnmonlally friendlior ones by the calaly% xmprovomenl containment or recireutation of

'Nm within the process loop and minimizing the Qld@ voactions. A few typical ox‘amploq in
chom ical industries are as follows.
1) Conversion ofcéué:tic soda procesa

'I‘nggemd by MINAMATA disease in' Japan caused by methyl maercwry containing eflluent
discharged by acetyiono carbide f: 1cl01y, the public altention was focused lo mercury compounds in
waste water d;schm‘ged fmm caustic soda manufacluring units.

The Japanoqo ;,uwmmonts reacied 1o this problem and worked oul a guideline that
prucllcally banned the exisling process using mon,ury eleciiode and m‘mdalml the induostry 1o
deploy mercury fmc nl!e‘n{a!ivos. To comply with such request, the industry expedited the process
conversion while proceeding closed systematization of the existing unils. However, a first technical

difliculty encountered by the industry was poor quality of membrane made of ashestos

implemented in the carly stage. The plant vsing such ashestos membrane was also highly cnergy

consuming one and was found cost incompetitive. In aocordance; the industry made concerted

effort teying to'im'pﬁ)\'rc the mo_nib_ranc quf'llity\ﬂliqh resulted a few years later in the development

of energy efficient ion-exchanging lype membrane, -

2) Improvement of polypropylene process

Calalyst for polymerization has a vital role in this process. Due to the improvement of
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calalyst by R & D aclivities, the manufaclurers have sucoeeded in developing catalyst activities
which enables elimination of de-ashing, atactic polymer removal and pelletizing sections of pmés,
resulling in remarkable reduction of encrgy consumption and waste byproducts as well as

improvement of production cost and product qualily.

3) Impinvomgnt of stylene monomer process -
"Phis process traditionally required a large amomﬂ of high temperature steam consumption
* inits dehydration of ethylhenzene and entailed the condensed waste water treatment. However,

the dehydration section has been greatly improved such that the reaction can take place at a lower

temperature and with less steam consumplion. The process conversion thus resulted in-a

significant energy saving as well. Also noteworthy is that the sulfur containing polymerizalion

inhibitor could be dispensed with,

~4) Impvaverient of vingl ch]ondo ONOMEer Process

The oxydﬂormflt ion section in llns PIOCOSS WAS ec:sonhally air oudallon limt led to alarge
~ amnount of exhaust gas treatiment but by changmg air to oxygen, i.he exhausl gas was significantly
reduced. "The exhaust gas conlains such components as .lCl)IC,' éihﬂon_cg and a large velume of

nifrogen gas.
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6.3.3 Management for stationary emission control -
T'he pollution eontrol program should be designed ooinpi*eimnsive to altain the target
“environmental qualily standard which is to be accomplished by the pollution control
administration and financial management il]l ¢ach community as shown in Mg 6.3.3-1 & 6.3.3-2.
“The basic pollution control policy is first to be eslablished by the central governnient, which
subsgqﬁentljw is o instruct each local government o prepare and e,ﬁ(ocu.te the pollution control
j p:mg'ra'_nis for its own arva. In this sense, MOT is principally mspbliSihlc for environmental
manageﬁient in GTA. | _ | |
 The govemmehlal mmragemén’t. of air ﬁollution_oon!mi should include the following
functions and systems:
M Adhinistrﬂi.ion management
- Legislation -
@ Pbllutibh_ control agreement
. @ _Mdni!oﬁxlg and assessment systems
@ Organization for management |
® I*Idt‘léation.:im_.l (.;ualiﬁb,at'ion sysiéms

@ Database for energy conservalion and pollution control

®  Financial management
@ Financial incentives for pollution contro! -
@ Governmental expenditures and private investment

@ Discussion on financial sowees

: In this report, the kpy_facldrs of each i'lmn: ahove ate discussed below, and the general
diseuss:iolns on the enﬁmnmmtal managemeﬁt are omitted.
(_l)'l)'iéc{ts.si.on on adr.‘ninisirﬁlidh njanégo.mént
1) Legislation | |
Although the Cloan Air Act was cﬁacted i=n 1995, no (I_oﬁh:ile emission Eslahda'r(_ls have been
established in fran while the quality standard exists as shown in seclibu 293, “Therefore, in place

of the indigenous standards, the standards prepared by WHO have been provisionally applied as
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- the ‘aax‘pwd standards in GTA. Hopefully, the Iranian standards and the local government
regulations will be legislated in the near future, and, at that time, the following discussions are o
be considered:

(2) To authorize the local govémmeﬁts to establish emission standards more siringent

 than those established by the central government (add-on regulation)

tmay be ncm\xary for MO I'to legmlale stein gonl, regulations oflls own bocause tho local

::' conditions wch as industrial an(l \u{ran slructures, geographical features, woalhor water systems,

the pxmont levol and the estimated future Tevel of en\ﬂronmontal pollution may requme more |
stnngcnt standards than lho nallonal ones, which will be generat standards covering all the

~country and will not aiways moct specific local oondmom
(b) Standard for total emission control

This standardi is applicable to the area where bocamc of o:moontmhon of factones and
other buamo% units, the qatlaﬁciory environmental quahty lovol would not he met on the basis of
| the thty qtﬂmlar(b, w]nch are sel, forth based on the em1<=s10n slandﬂrds apphcahle to mdwnlu'ﬂ '
facitities. In such amaq to be designated by the gowmm(-nt the total emission mniml qhouhl be '
applicd. The total emission control standard is to be introduced in GTA with smenl_lﬁc rz_itlonale,
since the folal reduction approach is by nature the most powerful means tobe applied to the most

adversely affected avea like GTA where emission sources are densely sited.
(© IPuel regulation
As one of the most effective means for SOx emission control, use of low sulfur petroleum fuel -
and nalural gas are (o be made mandatory on cerlain condilions pursuant to the local regulations

of GTA, because urgent ﬁrsdﬂction of SOx concentration in GTA will be cccasionally necded.

Acoordingly, MOT will be bljligaled 1o supply low sulfur fucls as the case may require.
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'2) Pollution control agreement
"This is the agreement between a local government and local enterprises, ov‘ér which ]6(::1]
government has jurisdictions to prevent environmental pollution. Such agreements may not be '
fully enforceable because a violator of the agreement cannol neoessarily be penalized in practice,
Zach agreement, however, is binding to the parties who are not stpposed to violate the agmemcnt
Consequently, such an agreement is nearly aseffective asa fegﬁlatioh."l‘hc merits of such an

- agreement are:

(@) The agreenient willenable the local governmo:nt 1o preciscly and eflect iife.l.y enforee pollution

- control measures suited for geographical and social conditions of the locality.

) Boca\m the pnmary concern ofontorpnﬂ‘-es is consim(,{lon of their facilities in the most,
dmmd focations, it is nol desirable for the enterpnqo to run 1L facilities without obtaining

 the agreement of thie local people. -

Bl nwmnmonta] monitoring and assessment system
'The nmonitoring activities for pollution control have been e'xhanded step by step, while the
c-nﬁiminnéntﬂl impact ﬂ“\qmsm'ent (l*‘lA) has ol yet been practic:illy worked ot in GTA. In
unp!emontmg the mlmg,b by ORSU]’[‘O lt is necessary to take steps of EIA to give the rulings the
masonablo authonly For the assessment of‘:lahonary air poHu{xon in GFA, atleast the following
data are tobe cbtained by the government respecting the reasonable number of emission sowroes:
B T 'consmhplion by types

#  Conceniration of pollutants in Aue gas from emission souroes

.Smoe the mllecuon of ahove datais tlme mnbumm g and needs elaborated works, itis
nomqsary for the govornmc-nt o bmld a data oolk\chon syqlom supporlod by alegistation. Thus,
mobulmng a large number of fuel consumers, the local g,overnment can os{ablmh abasic data
inventory for onwronmc-ntal ooiitrol wnth simultancous effects for pmpagat:on and publie

awaroness for environmental control knowledge. -
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4) Organization for management

“Small but eflicient organization” is aimed by management of many organizations in the
world o that management will be flexible and harmonious by maintaining elose horizontal and
verlical cordination and collaboration. In our ohservation of many cases during our survey works,
however, horizontil coordination and collaboration across reporting lines are not adequate both in
- central and local government organizalions. |
{(a) Small an:d_ efficient organization
" Under MOT, many organizations are engaged in environmental control activities as listed
; bolow
Ol{.SUl'l‘O (Org,ammhon for Relocation and byqtematl?mg Urban [ndmtnal

aml Frade Oocupahons)

SAQCC {(Air Qu’alzty Conlirol Co) _

- ’l;l.’l‘O o (T ohran ‘Fransportation aml’l‘raﬂic Org'mu,ahon)

-T1rCC (Pehran l‘mﬂic Control Co)

SIS (TI'ehran Comprehensive Ty amportahon &'l‘mﬂ'lc &lud]eq)
STV {Tehran Vehicle 'l (\chnical ]nﬂpocimn Buroau)

Becaunse these organizal ions ave located in separale bu“ildirigs far to cach other, ﬁml.uhl 7
communication sccins insuflicient, [nour opinion, the number of orgim_izzfiliorié im_db.r the Depluty'
Mayor related to both wban serviees and irdmcflransportalion shotld be reduced to less than 50%
for better communication and cost saving.

Also, it is suggested that the project leam for environmental control be established by these
organizations consisting of high ranking members for the sake of more active communications.
Furthermore, AQCC and ORSUITO be merged in view of their similarity in core activilies, sinoe

ona is for ptanning, and the other is for implemention for the same chjectives, .

() Communication with the organization of the eentral government,
Many organizalions of the central government ave also engaged in environmental malters
as |llu=:l ratod helow:

DO]' _ : ‘(Department of Environment)
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-MOE (Ministry of Encrgy)

~-MOO (Minigtry of Qil)
-MOII © Ministry of Health) |
- MOI (Ministry of Inclustry)
MO - (Melcorology Orgam?ation)

A steering Committee hasbeen established and is dedscatcd for our pro;cct under lhc

chairman dxspalched by DO]* inorder to pmmote smooth coordmahon anmong !he organwhons _

“conoerned. Although the mmnuttce hm not functioned as expected, itis ﬂthl"-‘ile‘ o mamtam this

commillee in the future as a project team joined by both the central and Ioml govermnentc in
GTA.
© Loncxpt of line nnnagemc-nt

" In stipulating the mwxroumenlal management systom in the legislation, the coneept of line

. m:uﬂg,(‘mont (or lme oonlrol) Ins tobe followed as distinct from qtaﬁ'managomenl so thatline

members who are directly msponsﬂ;]o for implementation will be principally  responsible for

~ environmendal ma'ltorv-

"~ On iho olhor hand stafl mfimgoment has amblguouq instruction lines and obscure

'responmhlhty It is scen in many orgamzahons that mmmnmonl and safety malters are handled
: by slall organizalions instead of line m'ganvatmnﬁ:, with the effect that instruction is niol always

: _stnct ly followed.

(d) lenﬁmlzon oflSO 14000 series
" Fig.6.3.3-3 Basis of approach to ISO 14000

Envirandental policy /<

. MacageTenl Fev'ew

. T implemanteton
neciing and and aperation

Corretiive Mtion
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The project team recommends AGCC to take initiatives in the organizations of MO'T for
qualification under the ESO 14000 series concerning the environmental management activities in
GTA.

The inlroduction of SO 14001 says that “these international standards covering
© environniental mahagemeilt are intended to provide organizations with the elements of an
effoctive environmental mériage‘meht system which can be inlegrated with other management
:- requitements, (o assnst orgahimlions to achieve 'ehﬁmnmenta) and oconon.lic goals. These

standards, like dlher in(ema.t..iona} sl’aﬁdards, ém nol intended o be used to create non-tariff trade
barriers or to increase or cﬁan ge aﬁ organization’s legal chligations” The basis of the approach is

" shown in the Fig 6.3.3-3.

5) !iducéi jon'and qualiﬁcélion"systcm : ‘

“Tha full Iimé supérvising aclivilies. for.polluli‘qn contioi in spcéiﬁd faétorics under the
qualification :systcm in accordance vﬁth a légisi_ation plays a vital role in thﬁ linp management. “A-
Pollution Controt Manager” is'a very unique _sysle'fn which hﬁs been pr&_cliocd in the indusiries in
Japan and eflectively functioned for industrial pollution control. A pollution control manager is to
be nominated among line managers; who is legatly required tobe stationed at the speciﬁed
factorics. His dulies are to examine raw materials and fuels in relation to the source of pollutants,
to measure the specified items in mlé{ién .lo the éauscs of pollutants, and to supewlse be_chnj(‘:al
malters concerning how to eliminate pollution sources at specified faclorics. Qualification of a
pollution control manager is to be certified either through a national examinat ibn or a series of
training eourses aut horized by the cenlral government. Faetories in’Jaban required to appoint a
pollution control manager of air quality are as fol iows:

# Al the factories that have facililies which deal with the hézard{)us _siib_s_tanées :

designated by the law | :

B Other factories that discharge more than 10,000 m3/hour of gas - -

6) Database for energy constvation and pollution control
"The database for technology of environmental control plays a major role in the poliulion

~ conlrol mmmgommil; In the impm&%ibn obtained during interviews at many plantsin GTA, the
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current levels of manufacturing and process technologies of energy conservation and pollution '
control in Iran appear tobe 01.1' the similar levels of the OECD cotnitries prior to 1973, the year of
the first oil crisis, | _

[t is therefore suggested for MO (o impﬁ)vo. such technology level by compiling the
databa_so. of energy odnsewati_on and pollutioﬁ control under the shrong leadership of MOT, and o
~ let fuel consumers use these database in their activities for environmental ébx\lin}. Tables .6.3.2-2. i

" and 3 show one of the examples of this lype of databases.

. (2) Discussion on financial managenient, _
- Finan’c‘hl aspects of enﬁmnmomﬁl control for stationary emiséion soﬁ rﬁvé in GTA are |
discussed in this section particularly mnoommgf“ﬁmncml incentives for pollution cont rol,
N mgovemmcntal expendltum and pnvato investment, and @suggosted financial qourms, whlch
are to be required in view of environmental management in the international level,
K shmawd oxpcndltures necessary for onwromnentm conlrol in GTA are roughly projected
on the aosumplmn that the data available in the GICI) counlries are applicable with necessary

adjust mefnts to conditions of Iran and able to provide some guidelines for this projection.

1) Financial i neenlives for pollution control
‘ P‘iﬁanéial incentives showld be assured by national and local legislations in order o ensure
eﬂbclivb impleﬁm:ilai ion of pollution control management. The lypical financial incentives are |
deseribed as follows:
@Cﬁnoq&:ioml tax system
@Stixbsizdy and low interest loan
| _@'l‘ax’o;__ljmlluieﬁ S
@¥ee and fine lofgisl:at ion

‘Glistablishment of a market for trading an emission volume of pollutants

© {a) Concessional tax syslém

'this system means exemption or reduction of various kinds of taxes and accelerated '
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depreciation of equipment and facilities {or environmental protécl ion.

() Subsidy and low interest loan
Subsidy or low interest loan aré ways to support introthiction of environmental control
cquipment and facilities in a more positiire and straight forward way than tax incenlives. As small
~and ﬁmdin_m size indﬁs_lﬁos are financially less capable, i is advisable to encourage themto
“cooperate amlong themselvesin nnvii’qnmenlal odhlho? activities thmugh joint investment or some

“other forms when they receive such siipports.

(@ Tax on polluters
‘I'his system means imposition of tax on polluters in the form of eonsumption Lax of fuclson
the basis of “Polluters Pay Principle PPy The procieds of this tax are set aside for expenditures

for fb]]tllidll control.

(@ Fee and fine legislation |
" The fecis imposeil on pollutants in proportion to the discharged amount even ifit is below
the allowable emission Ii.mit, while the fine is imposed on discharged amounts in CXO0SS of the |
allowable limit. In general, these charges are pooled in the special account and (_].isb:ursm.l for
pollution control activities, Acoordingly, the amount to be teviedd shdllltl be ﬂeteml.ined inorder to
enablo effective countermeasures and to give enough incentives for reduction of pollutants to

enterprises in the region.

(©) I>stablishment of a market for trading an emission volume of pollutants
The markel means the system which allocates the a_llowamc emi_saion:volumé'ofpollulan_ls
to enterprises and approves the enterprises to sella n'lm.*gili between the allocated lim:it and af:hial -
emission volume below ﬁlhe.Ii'mil to other entémfiéos in the event that such a mm;gin éan be
attained due (o the eﬁ'orl:§ by.t.he entorprises for veduction of the emissioi. This system has the
same effoct with the lofal emission mntfdl regulation, and will motivate technically capable .'
t’eaﬂnﬁirisos'to reduce pollutants, al!hoﬁgh ithasa deiﬁm'il, because less capable enterprises will

* prefer to purchase emission volume rather than to make efforts for the veduction.
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2) Governmental expendilure & privalé investment
Concerning stalionary emisgion sourees, the study has been oonducted focusing on both
Small and Medivm Size Industries and General Service & Houscholds. Because each unit of these
sectors is small and is not very eager to invest in o’xivimnmo:ﬁai (ﬁonlm} the onvironmonlal
management policies of tho government, mlhm central or local, will have great lmpacl on lhmr
behaviors. In ':hort 'THE (‘OVERNMFN’[‘ HAS 'l‘O GUI DI T M.

* On the other hand as large encrgy mwnqwo lmlus!nos like the Tehran Coiiﬁehi big

" factories in the energy oonversion seclor like Ihe Tehran Refinery, and the prmemb’!-lmm l’ower B

- Plants in GTA have enough plannmg and lmancml cap'lhnhly their’ m'uor onvnﬁmnonhﬁ

irivestments are briefly reviewed.

The real objectives for the estimation of the environmental investments are to know

B ﬁha‘ncial_ expendilures to be mquirﬁd for pollution control in GTA in the order of magnitide from

- the standpoints of international commion requirements.

(a) Roles of government for environmental control
® Envi:ﬁnmenta]_hudget_ .
The central goveniinent has the authority of enacting laws for environmental control,

siipinléling the targel v'a}'ués of pollutants, while the local governments are well acquainted with

~Jocal environmental oomhhons and are in a position to enforce regulations applicable to their own

~areas. As far asenvi mnmenial mguhhons are concerned, lt is vital for the local ;,ovormnonts tobe

authorized to have stronger power to implement the most eftective stritegy with a reasonable
amount of budget.
@ Additional financial source for environmental control

In :orderg to enable the local govémmenls to effectively conduct environmental contro), the

cenlral govemmont should allocate the addilio;ml budget i thom in the amount which will be

equwalent at least to tho opportunity oosl of encrgy oont('rval ion assuming that the de
opporlunity cost hc- 00\131 to crude ol oxport revenues, _ _

While in the OECD ooun!nes, the benefits of ciergy conservation are aulomdi tmliy
recovered by the initiators through saving of expensive energy costs, it could be recovered in fran _

through the governmental subsidy equivalent to the opportunity cosl.
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According to the interational understanding, the best way (o control poflution is to take
preventive measures by allocating a reasonable amount of budget in advance, like the cases of

human diseases. In short, PREVENTION IS CHISAPER T lAN COMPENSATION.

D) Aﬁwﬁplimis for financial projection ofenvironmental contro} aclivilies
~ ‘The pmjeclioh is made liy means ofexpéndiluré ratios of pollution control as illustrated in
" the following tables as well as the di re:clly oollected m ﬁrkét prices of such specified equi i)mont and
facilities. The ralios are calt:u]aled by dividing the ildia! ';Sollul.idn control expenditures mvm'ing all
sounoes of pollation c:uch as air and water as woll as energy conservation investment that i is
effecti ive for pollution conteol by the total expendit ures in the qoctorb concerncd or by GNP. 'l‘he
~ share of air pollution is DI‘OJ(‘CU_‘(] tobo GO-7 70% of the u:ulal pollution oonlmi oxpomhtures acoording
o the data in Japan. '
0] Pollition control investment in industrial soctors in Iran
© General .
Table 6.3.3-1 illustrates the ratios of pollution control investment versus total invcslmt-.nt'or |
GNP in the private enterprises in the OI‘ICD.oountries' in 1974, the year aﬂbf the first oil crisis in
1973 when the situations ave considered to be more or less compélmblé {othe currenl
environmental status in Iran. Since the ralio versus GNP varios from 0.1 to 1'.0%, 0.3% is

provisionally seleeted {or the case of Iran.

Table 6.3.3-1 : Pollution control investment of private enterprises

in OECD eountries (1574)

Pollution control investment{A)/tolal investment {(A/GNP

Country ' : : : .
Japan ' 80 - ] 10
USA - . . o 34 3 ' - 04
Netherlands - I e R - I
Sweden- IR 12 : P
FRG . ' .23 ol -03
Norway : : e 05 ' 0.1

Source) Japan Fnviroamenta) Management Assedation for Industey

¥ig 6.3.3-4 shows the trend of annual pollution control investinent in the private sector in
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o d apah which indicates sharp increase necessitated by the fiest oil crisis in 1973,

Tahle 6.3.3-2 shows the ratios of pollation contro 1nve°~lmont by industiial q«:wm
indicating potentialily of pollution control by these seclors, mpocmlly by lhemn] power plants, m]
refinerics, chemicals, pulp & paper and iron & stecl.

Fig 6.3.3-5 shows the ralios of pollution control invest mont in tho energy mton«.wo qoclor:. in
. Japan which ¢ai be mberproled as follow 8. |

0k mnmnmc-ntal iny oslment appears to include ¢ enc-rgy conservation investment as
“noticed in the case o['!ho"mfnl powor plants which have two humpq of uweqlmont aller

the first and seoond 01] qhockq .

‘a  The peak mvev-lment rahos reﬂect polhition pmveniwo aclivities by thermal powor
'p]anls," refineries, chemlcals, iron & stecl and non-metals in the decreasing order.
a The average investment ﬁ_ll i0 is about 5%'01:"1119. total invest m.onl over along range of

_vearé, during which the péak reached 15% in 1975,

Fig 6334 : Annual Trend of Pallution Cantrdt Ievestrent
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Table 6.3.3-2.: Pollution control investment by industries in Japan (1975)

Industries Pollution control investment/seciorwise
tolal investment

Iron & Steel : 17 (%)
" Ol Refnery . - ' 27
__Thermal Power - L 47
~ Pulp & Paper - B 24

Chemicals o . - 25
" Others o L 7

Weighted Average a 14

Source) Japan Frivirenmental Managerent Assodation for Industry

B I uergy conversion sector
There are thme 8)) pov. or piants andone {1} mﬁnory in the ene rgy mnvemon sector in GTA,
asshownin T 11)10 6.333. For air pollution oonteol measures I"or these vony large scale plants,

there are well l-:nown tochnologoq lmted in'section 6 32

0 Thermal power plants

Sinoe most of the pel_ré!eum fuels such as high 'su!fur heavy oil have alréady been mp!éootl
by natural gas in; the thermai power p?a'nlS in GTA, roduction ;31" SOx emission in this sector has
licen nearly zicluieved,_ whi]é dountermeasures for NGx enission havo yet tobe taken. Among the
avaiiahlc technologies l'c:yr'NOx reduction, SCR (Selective Catal'yl.ic Reduction) and CM
{Combustion Modification) arc @l@tﬁ{l in this report, since many plants in the world have
achieved NOx reduction ratio al around 80% with SCR, while, with the simpler and cheaper
mothod of CM, the achieved N()x mrluchon raho hasbeen IOQ}) lh:m 50% as shown in"Table 6.3.3-
4.

n: Reﬁn:ery:

* The most bohular process of 1 l:I)S‘(l Iydrédesull‘urimtion} is épp}ied for a fraction of heavy

oil, gas oii and kerosene ns sh(;uwnx in ’.l‘ab_le 6.3.3-4. The divect oil demllfuﬁmlit}n unit at the
mﬁno.ry is the most, fundamental process for eliminating the origin of SOx generation. Table 6.3.3-

5 below shows the summary of Table 6.3.3-4.
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"Table 8.3.3-4(1) : Environmental investment cost for energy conversion sector -

(1) investment & operation cost of de-SOx and de-NOx plants

(General cost data sourced by JEMAI)

(4)Ir1veélmenl cost for combustion

modification

__Type Cosi¥/m3/hr)
1 | LNB+TSC+FGR 657
2 | LNB+FGR 491
3 | TSC+FGR _ 475
4 |NBeTSC 480
5 |18C | 292
6 |INB 129
7 |osc 26
'8 | Mean 467 |

. Process Investment cost - | - Operation cost
{1 {De-sox | o o
1.1| -Hydrodesulfurization(HDS) | ¥8,000-12,000/k
11.2 |  -Flue gas desuiturization(FGD) ¥20,000/kw | ¥1:50w
2 | De-NOx _ '
24| - selective catalytic reduction(SCR) - | ¥3,500-5,000/kw -
22| - Combustion modification(MC) see item (4)
(2)Investment cost of FGD -
Process | Reduction(%) |  USSkw | US$/SO2(ton) | USSTOE -
1 |wetFGD | >90% - 150-280{ ~  350.600|  23.4-40.1
2 | Spray drier Q0 140210 _ 360-540 24.1-36.1
3 | Dry injection =50 70-120 420-750| - 15.6-27.9
(3)Investment & operation cost of SCR
Costitem Low sulfur oit - | High sulfur oil Coal
| Investment cost (¥/kw) 3,500 5,000 6,000 |
2 O'perat'io'n cost (¥/kwh) 0.20 0.30 0.40 |

(5)Operalion cost for combustion

modification
- I
1
15k LNB + TSC 4 FGR
7 [0)
: i}
g waérsc
5 I T3¢
Né
% 10F
z
g
o L1}
‘ i
\is al OsC
- I © _
L 0 1 . P : .
10 20 Y W P
 Reducdon nuo (%)
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Table 6.3.3-4 (2} :
(Specific project data)

Environmental investmeat cost for energy conversion sector

‘(1) lnvestment cost for NOx reduction of Thermal Power Planis {1984)

: Nominal | Thermal NG LExhaust 1 SCR: ILNGHTSCH F@ﬁ.

Plant nams ey | 1| gas v ‘cost” |
(Mw} (%) (Nm3!hour) (Nmamoun | (Milion¥) | (Milion®) ™

1243 023 495816|  54b7.265| 5283 3.592

75 0z21] ©31g 227

[ e27]

" Montazar 1321021 552021 6087026 5614l . 3639

Mote)  SCR: ¥4,250MKw, LNG+TSCHFGR : Y657/Nm3/Mour

Montazar being for reference

(2) Investment cost for HDS plantsin Tehran Refinery (1994)

Fracbon Productiorf HDS cost
: (bb{lday) {Miion¥)

Heavy oil -~ rso] 36 000]
Kerosene ‘ 5305

(Tolal) 205,062
(HNote)  US$I=1420=-R$3 000
{Source] AGCC & UNICO

{Note) Characteristics of na'tt_J'ral gas

Molecular
welght
44|
28
16

Comp | Weight

(%)

: 127. 65
{Note) . S
A= 10.04 {Theoretical air volume dried : Nm3/MNm3))
G= 11.03 (Exbhauslt gasvo!umedned Nm3!Nm3}
@ Alt excess ratio=12 :
(Saurce) AQCC
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{3) SOx & NOx reduction ratio by ptocess

Reduction ratio

(Y}

Process . | Pollutanis

' ' s (%)
HDS SOx 8005
0sC NOx -| . <20 . ]

NOx <30

TSC .1 NOx =30
LNBTEE™ TyUNOx | T ‘
LNBHTSC+EGH NOx | a6

(Source) Japan Ervironmental Masagerient
Association for Industry (JEMAI)



: 'l‘ahle 6.3.35: Envnmnmonial imvestiment cost of energy conversion sector in ("i‘A

(19‘)4 constant price, billion na!s)

Sector Process type Total construction cosi{1994)

Thermal power plants _ - SCR _ 174

INBHISCHGGR ' ' 6

Refinery - ' DS : ' . 2,858
' (Total)l - 3,036

@ Governniental expenditure for envivonmental management in Iran
‘Table 6.3.36 illustrates the pollution control expenditure by the government in J apan
(1975), which shows the ratio of expenditures at L0% versus GNP by the total government, -

inclusive of the central and local. These figures are almest constant since 1974 onward up to now.

Table 6.3.346 : Pollution control expenditure by govemm(‘.ﬁt seclors in Japan (lQ?d)

Sector ' ' % of GNP

Central Government : : 02
Local Government ' . 08
anatcl nterprises : ‘ ' 1.0

: (l'otal) 20

(Sourcd) Jogean Fanironiontal Managerent Assodation for Induistry
© Pro;oued mvostment & oxpomhtum for pollution contro} -

_ Besides _lhelenwronmen tal investment to be made by industey and the energy conversion
sc*ctors MOT hasto pﬁ)vido. GTA with moré bl:ulgets for infrastructures for envivonmental control
as well as their own public companies in addition to the currently allocated budgets by the central
& local g,ovommonlb Budgots to bo needed corresponding lo the inlernat ional levels for air

' pol]utlon mntml an oqllmated on the b:m:, of 1994 constant pricos wuh reference to the ratios
described above
(D Summary of key assum pt ion
In the projection of gencral investment and expenditure in tc-rms ofordor of magmlu(k' for
air pollution control in GTA, a 20% fuel consumplion ratio of GG I‘A versus iola! Iran is usod T hc

estimation procedures described so far are summarized as follows:
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(A) Private investment in Iran ' o 03% of GNP
{B) Private investment in ¢ FA . 20% of (A)
(C) Private investment in GTA for air pollution control : 70% of (I3)
() Governmenial expenditure in Iran _ o 10% of GNP
(1) Governmental expenditure in GTA S 20%0f (D)
(I Govemmeniél expentliture in GTA for air pollution control - - 70% of (I9)
.f ' @ Projocted investment and expenditures (1994 consiant pxi;xi) o B ‘ o
. ‘Inorder 1o estimate expenditures nocosséiy for envimmﬁen_\ial '(x)_rﬂml in GTA by meansof
. the ratios described above, Table 63?7 has been produced with lﬁfemnm 1o the first and seoond.
Iive Year Plans in Iran, In this !_a]_ﬂe, all the figuros are oonvéﬁcd itito tha constant price of 1994

for a consistent basis of comparison.

~Table 6.3. 33 khows the mwstment and oxpemhtumc: for the n:pemﬁc pm)ocis in'the Dl‘ll(‘l‘ of o

magmlude with reforence o lhe data oftho OECD countries c:howu inTable 6.3.3-1, For

conversion of iho curmncy, USS1=Y120=Rs3,000 is ‘apphed

Table G 3 3-7: (n{-noral environmental investment & oxpond:tum‘: W be required in G’{‘A

_ : (Billion Rs)
_ ‘Real Central government  |Private  jGovernmental | Total

- Year GDP expend'te for en'vii‘t’a_l_ investment {expenditure  [investmen
- {(1994 constant) |controlin lran in GTA (C) |in GTA (F) (C)+F) .|
Laseap oaasqoes| o ...388 486 . . .J620] 2106

388 Iﬁﬁﬁ.ﬁfﬁlﬁﬂﬁﬁifﬁ.?éiiﬁié ooess| 2194
425 528 4789|228 6
A TR0 4838 23822
.............. 1998 ~  13edo0| Of 2482
............... 1e99| ~tdzd29] ...2887]
2898 5

2809

YN

2000|0800 L
.......16? 554 B EE L TETYETRY PRP PP PP .............q-
174,591

T 0 7| R D
.189,565( '
o 2007) AT OB e D2
ac0ey - o0sg2f | 8sAl
..2009) 214467 Al 3003| 3903
2010 223.475| a39] A 2e T 406.7

3049

3478
L3311

. (Souree) Covernimental exgenditure : 6 year planin lran
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" Table 6.3.3-8: Projected overall environmental investment and expenditure

for specific projects (million Rs)

31| :De-NOx plant (SCR)

3.2} -De-NOx plant {SCR)

-E.M

"3.3] “De-NOX plant (LNB+TSC+FGR) _

4.2{ -Gas oit (HOS)

[oe sulfur p!ant

79,021 b/d] .

43| Kewsene (HOS) ..

Besat poverplant [
..u 1 243 MW ELETEerTn

fRefinery

91wl

ageol 4

900 000 PICT PP PP T
weean 185 9?5--.--._“““.“u
Jgezeasl

Investment item Owner Capacity | Total cost | Depreciation
. IMessurementequipment  HORSUITO i IS 288
... 2y Small packaged steam boiler MOT o) OO0 KGMY ATBE 18
3|Power plant 0

90,000
18,598
13,263

"""""" , {Sutotal) 1,300,808 140,055
5 Prlva!e mvestmentm GIA Private sector 71,3004 ‘ ‘?1 300
6| Governmental expendiure in GTA Governmentsedtor | '“""237 500yl 237,500
expendi e o 2
(Grand total) 448855

. (Note) Depreciation pericd : plant & bofer 10 year, mea.suring equipment 7 year
{*y Average amount belwwn 1994 and 2010

() Discussion on investment and expenditures tobe required for air pollution control in GTA

As shown in Table 6.3.3-7, the governmental expenditures for air pollution control in GTA

mquiros 16:2-3 13 billion Rs in 1994.-20 10 in view of (he international requirements,

Aomrdmg, to the 6 Year Plan in Iran, howover even the tolal budgel tobe allocated for all

the pollut:on conlrol activitics meet only about 20% oftho requirement. for air pollution control in

GTA. Asshown in Table 6.3.3-8, the projected investment tobe required for the specifie projects in

(YA totals 1,400 billion Rson an initial cash Now basis, while it amounts to 140 billion Rson a

depreciation bésis,’ which is almost 50% of the governmenial expenditures to be required in GTA

- in2010..

(c-) Hoduoed qmount of pollutants by the qpcclﬁc projects

Reduetion am{)unts of pollutants by 1ho c:pocu ific ]’)l’l’)j(‘Cl‘% are projected on lho basisof the

emission amount in 1994 asshown i in’ ablo G. ’3 3 9
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| Table 6.3.39 : Case study for reduction amount of pollutants (1994 basis) ()

[ Emission before Emission afler |Reduclion amount
item implementation |- implementation (Balance)
SOx NOx SOx NOx SOx NOx

i HiDSTn Refinery T . I 22X T N

"3 De-NOx sylem in powsr planis 1" "\ LAB] T )T 2638 TGS
A 3 Fuel re lacemenlw:!h naiuralga 130,673
"5 Small packaged steam beiier | | g a00[ " ™ 350

6 Scenarfio o -
= _ TIB3884| 95 87| 286,237 146 396

g 3 gy | et e e 1 65503 66 504] 1700783 753

* (Table 7.4.3-1)

As showh in the above table, the following matters can be foresighted.

Fither ﬁﬂl.insiallalion of LIDS at t:he mﬁnory or full I't_xél Sll]J'Sﬁllll.i(.)il] W_I'HI natural gas '
would be effective to solve the SOx problem in GTA. _ o .

B Regarding NOx emission, fuol'mpla(bment_ with naiurél gas would lead to NOx _
rédnction of 24%, Wflile de-NOx in poiver plants would lead 0 7% 'red‘uclio.n i.n _G’[‘A..

Relocation of faclories to indusinal estates Qoqld a!éo reduce 18% of SOx ahd 13% of =

NOx in GTA, beeause entission sources would be shifted to harmloss remote places,

3) Discussion on financial source (1994 constant pricc)
As previously sugyested in this section, the opportunily cost for encrgy conservationis -
roughly estimiated as follows, which indicates a magnitude of potential fimds for financing

environmental investment and expenditores.

{a) Energy conservalion amounl up {0 2010 = _
Based on 'Table 633 10, the yoarlj énc@ conservation amount in GTA Q:\ an average
basis can be projecied as follows: ‘ .
[ | Total mio_rgj.r conservation in GTA (1998~2010)f 13 year
- =293/13=22.5 million bbl of crude oilfyear
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(b) Crude oil FOB export revenues per year _
B 225 million bbl x USS15AbI=USS 338 million
_ =1,013 billion rials
MNote) Crude oil price (FOB) : Ussisfum s
* ‘I'he amount above could be used to provide the priivate'eiﬂer’priées aswellas the
governmental organization with atlractive incentives fbr_blie_fgy eonservation aml'pollﬁl ion

control.
Table 6.3.3-10 : Projected energy conservation amount up to 20 10in GTA

o " {Mitlion bb of crude oil)
Year |Assumed energy - |Consumption |Energy Energy
- lconsumption in GTA  : |growth ratio comservation [conservation
~ |(DO NOTHING scenario) [(5.1%/year) |ratio - - lvolume
el 081
IUCEL:) DL L1L] IS
Laer) X220 0010
415 N ) IR
.28 taes| 0057 130
2004 10 i 292) 1044) 00801

(Total)| - .. 3889
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6.4. Nocessilies of establishment of integrated menitoring and inspection system

G.d..l. Necessitics of establishment of integrated supervision syétem

As pointed ol in clause 2.1. and 6.2.; environmental activities in the central
;,ovornment and also in the- MO’l‘ aré nol so aclive, especially, toncerning
; momlormg of Lthe amblont air, ulenhﬁcatlon of emission sources. lmprovement and
| qtrongthomng of lho !'Ol'll('d orgammtlon therefore, avé recommended both

' 'respoctmg mstltutlon'ﬂ and lochnologtcal fields as presenlod helow

'{1} l xpammn and ﬂ:treng,thonmg of momtonng stat:ons

There are two kinds of momlormg statlons consisling of an ambienl air

‘monitoring slation and a road side moniloring station intended especially to.

measure 'pollulanté emillod frdm \.'ro'hi'cle:q Almost all monito'ring 'st'ation's in

’l‘ehran arc dcemed to be road snde momtormg slations, not an amhlent air

momtormg stations. The lalter should be locqted where any pamcular sources do

not  dominantly influence measurement and  should  represent . avomge
concentration of the ambient air polluténts in the region.
Monitoring stat:om under the central govcmmont and MOT are nmrkcd m a

hhcl-: and white cirele in 1~|g,uro 7.3.1-2. It is recommondo:l to install’ addntimnl

soven ambient air monitoring statlions asalarmarkc(l and Lhrce road-side

moniloring stations marked as 4 in accordance with results of the study.

2y Collection and establishment of integrated ai’nb_ient air data base

As mentioned in Chapter 3., there are many ambient air monitoring stations

in GTA under the DOE, MOH MOO NAFC and AQCC Whllo they are instalted by |

these public organizations for the purpose of lhmr own prCIf!C ob]ectwos, ;'10
organizalion combines these data for the purposo ofanalysm ofambmnl air in GTA,
: aml there are no systems for disclosing these data to the public excluding of
AQCC'S activities through a news paper p.ublicntion and graphical indications on

~the moenitoring stations. These valuable data should be utilized for policy makers

6146



aiming to reduce of air pollution and to develop instilutional systematizing.
“Therefore, ald these data should be centralized at DOE and MOT becaunse

they are principally responsible for nionitoring and supervision of present situation

‘of ambient air of GTA. Annual nionitoring data including the mé_i:lts of analysis

and simwlation should bo made available to the publlc

For these purposes, a workmg group should be organuod under tho L

‘coordination hy DOE and mvntmg partmlpanh from D()h, MOH, MOU MO], and .
other’ nnmc:tum of central governmenl, concerned as woll as AQCC ORSUI'I‘ zmd |
* others in MO’[‘. The group shouhl be requested ‘to ‘make gmdeflmes congerning
functions of each organi?aiion and demarcation bétwoon them Responsibilities of
momtormg of GTA should be horne by MO'. 'l‘lm group qhould !Je named the
Nat:onal Comnntteo for Ambient An‘ Moniloring” whose meeting C:hould be held at
least once a year' The prmcmal role of DOE should be confirmed -to be in the
tlevc-lopmont of technology in n'ltlonal Ievel and @ottmg and enforcement of laws
and regulatmns concernmg ambient air st‘mdards and procedures for observation
and measurement of ambmnt air elc. mcludmg coonlmfltmn with WHO or {BRD

 ote.

{3 Momtormg of emission from vehicular sector
AL proqent there aré no systomatwod aclivities of measurement of emission
fact_ors of VGhicles in Tehran, except AQCC’s measurement of motor cycles emission,
a chassis_dynamb test approach recently started by RIPI, reseavch Institule under
the MO() “and AIRIC under MOI, therefore, ‘measuroment of emission factors
: comluctod in the Study wnll be deemed as a first experience in Iran thal reveal the '
" emission amounts from lho vehicular sector..
rI‘horc’sforo data g 5athermg on emission sources through strengthening of an
' mspoctlon qyslcm and :mprovement and strenglhomng of mmnto:mnro workshops
as well as building of a data base through ambient aml road side momlormg '-.hould
be contributed Lo palicy making for reduction of air pollution on a medium and long

terms basis. For this purpose, the following activities shall be stepped up:
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‘1) Strengthening and improvement of vehicle registration systems
2) Attainment of vehicle inspociion with complete coverage and strengthening
of itslink wiih to maintenance enforcement
3) -lmprovement of a vehicle inventory ‘through the above inspection and
© - mainienance
" 4) Aécwmiulation of data -refenling a - relationship’ between the Chassis
:tiyilanlo-test and the idling test | |

5) Periodical conductance of traffic volume survey

(4) Inventory preparation of slationary emission sources and establishment of
flue gas inspéction syslem

As: remarked in clause ‘6.3, there are no éystematic mventory :system
| concerning the méinufa.(fturing. industries , 'co'mm('!rcial'.aml households including
hot(-.i, restaurant ete.. | _ |

Therefore, ORSUITO should be officially authiorized -as a ‘responsibleé
organization in "GT'A/MOT for conducting of inventory p.r(}._parat_ion incluc:Nng
emissions sources under the Centm! GOiferilnl:elit. 'l‘he-fol]ow.ing nicasnres should

be initiated as soon as possible;

1) Execulion of an annual invenlory sui‘v@

2)  Analysis of the present pellution status classified into thtz'mﬁnuf'at:turi_rw
sub-seclors

3) Promotlion of compu'lsory inspection of combustion féc_ilii;ie:s of emission
SONTCES .

4y Establishment of public labbu'alorios' for fil_ie'_gas'iljs'pm’:l.ion

»  Prometion of out-#idg ])riya(é;_inspection' :icl.ivil.ie_s:in GTA

5y Improvement of pollutants measurement technology
Because there-are not enough moniloring stations for measurement of the

ambient air, and very few in Lhe flue gas measurement; so, both of them should be
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“strengthened and improved.

For this purpose, in addition te the activilies d_ié'cusised under (2) and (1)
above, such activities in the Central goverament or MOT to support the
measurement of the ambient air and flue gas shall be promoted and eqlablishecl

and a (hqsomlm tion of technologies or trmmng rc-qulred for the ﬂCllVlttOS shall be'--_

comluc:ted to the public. And compulqory inspection once per month in lhe large

polutants emilter should be mtroduced_and gradua_liy expanded to all emitler.

[n order to promote inspection of flue gas, man-power devn!o;‘inmnt in
measurement’ of amblent air and flue Bas ana]ysns covering alnlytlcal reqmrchorq
who are oxpected to carry out micro analysns of heavy metal in the TSP in the

ambient air, and ana!ysns_'of NMVQC, HC, CO et{:. should be strengthened in the

" whole country. In‘addilion, supporting activities including acadenic and scientific

Sympolsiums and {raining seminars on-anﬁlytical chemistry should be promoted
includfng followings: .
.1) Standardization of analysis and measurement method for ambient air
quality -
- 2) Slandardization of analytical method of flue gas

3) Follow-up rescarch in micro-analysis

{6) Strengthening of environment nanagement system targeting law/eegulation for
 emission control

In line with the above environmental management system and technological

measures gra(lually,. study for promotion in emission regulation and control

'qhould bhe slartod

'l‘hose coul{l not be ac]novod wnlhout studymg a sub-sectoral techuologies as well as

a wide range of environment and social actIVILIOS.

‘In connection with the above, DOE intends to iniroduce a regulation on

environmental assessment at the order of SCEP. The orientation paper is now
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circulating among the Ministers. Before its int'roduc.tion', reviews should be made
on the present cnvironmental management in other countries, sub-sectoral
manufacturing technology, emission quantily from emission source and
environmental investment cost and benefit. National institutions and man-power

- shiuild be upgraded.

1y Prop*zratmn of an emlsqmnq inventory for vohlcle and stat:onary sources

2) Anaiyqas of present c‘-ntuatmns of emission from vehicles and stahonary

"SOUECES

3) Impact analysis of ihtrod.uction .‘of regulation and control-of_ emis'si_oln
sources - | |

4) :l*-)mission's.control and. re‘gﬁlation planning

5) Study of intreduction of onvaronmental asscu‘.mont

“6) lnformahon dizsamination lo the mduqtr:os on 180O- 9000 'md 180- MOOO-

Environmental management strengthening air pollution control were reviewed. -
Joncerning the above six categories, indicative and targeted inter-organizational

linkage formation among the government in the MO is shown in the Fig.G.{i.l-l.
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-Figure 6.4.1-1 Activitics Linka for Integrated Monitoring and Inspection System

DOR

- Law & regulation
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. . P ‘ i
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- Collection of data i ' " )
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)
'
. " -
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el b |- 1taman beatth
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- Measuring slation (2} : - Measuging station (2)
' :
' i
'
. 1. .
_ [aaleltate niullulaby il N
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- Ambient measuring statiod (10}
- Road-side measusing slalion
{10)

- Simulation aciivities
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6—151

@ Vehide emissions inventory

Q@ Stationary emissions inventory

& Coordination body responsible for reporting & analysis



6.4.2. Role of central government
Six activities mentioned in the previous clause all shall he recommended to-
promote under the Central government, these split of work between the related

ministry and MOT are shown in the Table 6.4.2.-1.

_ Table G4, 2 | Division of Re‘xpom]b:hty for slrenglhemn of monitoring aclivities
N [tems © required Ceniral Government - MOT
' . : NOE | MOH |MCO |MOI: | MO 3
) . E ’ H
i Expansion of moniloring station - :
1.1 Number of stations . . T 2 2 - 10
1.2 Ambient air measurement - 72 2 - - 10
1.3, Meleorological measurement I L : L : 10
i.d. Road side stations : 1 1 2 1. - 10
2. Integrated data collection - - : 5 ' e :
2.1 By-monthly reporting to DOE & MOT 2/ - # t . - . #
2.2 Issuance of annual reporl : *
1. Monitoring of vehicular emizsion '
3.1 Strengthening of vehicle registeation *
3.2. Strengthening of inspection and maintenance *o *
3.3. Up-grading of vehicle inventory . . . +
| 3.4. Expansion of CD lest in inspeciion eenler a * *
3.5. {Periodical survey of traflic volume ' ' e
4. Monitoring of slationary emission ) ] )
[ 4.1, Execulion of annual invéntory survey : _ I . v
4.2, Analysis of sub-sector wise pollution stalus - v * v ¥ L
43, Compulsory inspection of flue gas - * 2 - : *
4.4. . | Expansion of public inspeclion laboratory . _ . *
4.5. - | Intreduclion of ouiside inspection company : ) N
b. | Up-grading of air pollul'mt measurement
| technology
§.1. Standardization of amblent air analyms +
method
52 Standardization of ﬂuo £aS measuromcnt *
method
5.3. | Follow-up résearch of micro- analybls mcthod *
54 Publicalien of envirenment analysis journal * I
G. Introduction of law of emission restriction :
6.1, Evaluation of domeslic manulaciuring level * * * * x
6.2 Cosl and effect analysis * * * * *
6.3, Masler plan of emission restriction plan * * * bl h v
G.4. Preparation of E1A draflt * * k. o * .
G.b. Introduction of 150-9000 & 150- 14000 * * * * *
Remarks:

1/ Only required for wind meler, wind dnrecllon meter and radlahon measurement
20 #; be supplied
3 be read as AQCC, ORSUITO TTCC, TTFO, TC’I'I‘S and 'i‘V’I‘!B
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The role of the Central government regarding menitoring activities for the

ambient air polluting substances should be executed by five working groups for

‘Monitoring action plan for ambient air’ shown in Fig. 6.4.2.-2

g, 6.4.2.-2  Working groulps for monitoring action plan_fof ambient air

SCEP
Ambient air § Stationary Vehicle | Industrial | .-} . Vehicle"
monitoring - fMonitoring & Emissions Sector study{ | techonology
Inspection Monitoring :

‘Namely, following the authorization of DOE and SCEP, five working groups

should be organized and cach group should be led by representative of DOE,

Universities, consulting groups and each sub-sector. In addition, each ministry

Meeting is recommended to be held quarterly. The aclivities of each group are

explained below;

(1) Ambicnt air monitoring

‘Autherization of supervisery organizations of ambienl monttoring stations
and road side monitoring stations in G'TA
Agreement on bi-monthly disclosure and exchange of ohserved data and

publication of annual report of monitoring ohservation

Establishment of a working group for standardization of measurement and

_an:an'alytical method for pollutants in the ambient air

- Qrganization of a micro-analysis working group and determination of a role

of each parlies
Publication of a monthly environment analysis journal
Promotion of receiving of foreign experts and overseas dispatching of

Iranian experls
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- (2) Stationary monitoring and inspection

Preparation of monthly self-inspection  procedures for flue gas
measurements

Preparation of improvement plans for district inspection laboratories under
the ORSUITO of MOT |

Promotion of establishment of ﬁn.'analytical'cm_lter and its ﬁrivatiiati_on
ﬁﬁlicy |

I'romotion of informalion dissaminatiqm 6fe|_wimnment assessment
Promotion ef esiablishment of training courses for flue gas measurcment

Promotion of jeinl technical cooperation with foreign countries 8

(3) Vehicle emission monitoring

Plan of roadside mbnitdfiné stations

St,rengihening'oi‘a vehicle 'emissién_ inventory -

Cblleétion and accumulation of emission factors of vehicles
Publication of the journal of “Vehicle Pollution’

Promotion of technical cooperation projects with foreign countries

(1) Industrial sector study

Study and planning of an emission inventory system B
Execution of a sub-sector study on the manufacturing industries
Preparation of an air pollution reduction master plan

IPromotion of lechnical cooperalion projects with foreign countries
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'6.4.3 Role of the Municipality of Tehran .

Division of responsibility for cooperation activities of the working group with the
central government and the role of MOT is shown in Table 6.4.3.-2. In order to
strengthmi activities in the l’ield of moniloring of the ambient air, vehicles and
stationary emission, staff shall be increased hy 20-30 qbovo the prescnt numbor 50-60,
the required cost for facility expansion and mmmvcment will be US$la mlllmn - Also

- the following comrment ‘should be noted:

{H hxpansnon of momlormg slations
luxpansmn of 10 Sialmns should be ccmploted undor thie throo ‘phase expansion
- p'lan; ft_n;r, lhmo, and’ three stalions ‘in each ‘phase. I_‘h_eso. stations bhﬂllld be
Slipervigétl by AQCC _.cl.ur'n.lg installation and start-up -:slage.s and these st.al'io_ns
shmﬂd be priva_tizgd within three years after the con:\plelio.n' of the lasl stage.
In addition to the above, MOT's particiﬁalio_n as observer (o the working group of
- standardization and micro-analysis is requimd.. Man-power will be needed addilionally

{0 execite these fiinctions.

(2) Data base formulation for vehicle emissién
The objectives of the database should focus on accumulation of essential data for
vehicle m'niséinn collected up to now by TVTID, TCEPS, 1TCC, and AQCC ctb. Such
data will be key for the scrappage program and improvement of engines and parts

including quality improvement of vehicle fuel.

3 Stmngthening'df mcnimring and inspection of {lue gas
:"i‘he objeclwo of tho pro;ccl is to mmluct excellent and influential flue ‘gas:
| mspecllon by c-stahhshmg ro;,:onal toalmg labomlonos around the southern disteict of
GTA to ho.lp small and me(hum sca!e_ mdustrms in air pollul_mn preévention and process

improvement.
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(1) Utilization aﬁd ctmperénﬁmi with overseas technical cooperation scheme
Though'misccllahecms development tasks for air pollution reduction have been
~recognized in MOT, very fow practical actions have been made , partly due to delayed
- decision and financial difl’icullios in MOT bul: mainly due to the lack of the key

organization which is aetwoly workmg for air pnlluhon 1ssuos o

’l‘horofore m .uld]tmn to lhe ahove re[‘crmulahon of MOT's achwtms it is
recomniended to receive bllateral ar multllaloral I‘ormg,n tochmcai cooporanon to lho
DTI of MOT including short or long term staymg of experls based on the Glulf_ project

and this Study.
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Chapter 7

Recommended master plan and implementation schedule



7. Recommended Master Plan and Implementation Schedule

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

quahty in the year 2010 respecting CO, HC, SOx NOx and SPM wﬂl far beyond the .

level of the WHO standard and that strateglc execution of countcxmeasmes in the '_ ‘

7.1.1 Master plan

- As discussed in the previous bhapter' it is understood that ambioht 'air :

fields ol‘ air pollutmn contml management velncuiar saurces and statmnary _

sources is the key.

Therefore a del.U!ll and long telm master plan targetmg the year 2010 will

be presented below

(1) Basic principles for a master plan

1)

2

3)

The socic-economic dévelopment plan was based on the SFYDP reflecting the
sectoral statistical data for 1994 as well as those for 1997 for some important
cases.

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

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

matter of MOT. These countermeasures arc also reviewed and preseated in
this report.
Neither the emission daté in GTA nor the data measured and observed

durmg the Study for elabm atlon of the countermeqsuies are not enough.

' ()ne of the 1mp01tant countermeqsmes should talget an cstabhshment of the

air pollutlon management system anmng the 'mcumulatmn of data base for

E pollcy making for air pollution reduction.

”

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

consideration of present severe condition of the GTA.
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.5) - The WHO standards for ambient air quality has been adopted for the target

~air quality in the 2010.

(2) A medium and long term master plan

. An- indicative ‘medium and ‘long term master plan is presented in the

o Fig.7.1.1-1, whose outlines are exp!aihéd below:

1) MOT is réquested to prepare within the financial year 1997/98, ‘a master

plan for air pollution reduition in the GTA’ based on the outcomes of the

“IBRD’s TERP project and JICA Study including formation of working group

for elaboration and detailed planning of the urgent sub-projects as listed

' below.:
8 Bstablishment of an inventory systeﬁl N
a - 'Expansio.n c;f nﬁnitoring stations in GTA
# . Enhancement of publie tlanspmt
' Expansidn of'thc M program
B Rchabilitation of aﬁtomobilc industries
'8 Renovalion of ih‘-ﬁse vbh{cle includiﬁg mobile pafts |
#  Improvement of the quality of vehicle fael
B Study in the economy and expccted envlronmental load of passenger
car |
# Planof trial pr'oj:ects on the TDM in GTA
®  Detailed scmppmg program on high aged vehlcles
#  Sub-scctor stud!.es in manufactuung mdustnes '
@ hitroduction of advanced combustmn and encrgy s'wmg technologles
B  Introduction of cle'mer productlon tcclmologles |
[ l’repara_hon of air po!h_:_tlon pleventlon gmdelmes for mahufacturing..
industrics o |
|

Promotion of joint projects with foreign countries
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2) | ’I‘héi‘e are 13 years until the year 2010. In consideration of the present

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

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

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

: thc three year I;hnd phase from 2008 to 2010. For each phqse the following

measures would be taken:

N0y
@

_ poll'ution control in GTA

{3)

(1)
(5)

{6)

FExecution of urgent sub-projects

Establishment of management systems and organizations for air

‘Detailed clarification of air po_ll.u.ti'on mechéniém thrbugh establishment
of a monitoring and i_nspcctibﬁ system including improvement of an
inVcntofy system ' . _ 7 . |
brepar:ation of a detailed implementation .pl'a'rp for .l‘arge scale
countermeasure projects to be executed in phasé 2
Implenentation of all measures for ren.ova:tibn of mobile man.ufa:ctur_i_ng
‘industries in-fran | |
Execcution of a sub-sector study followed by preparation of a master plan.

and guidelines for the sub-sectors in the manufacturing industries -

During the second phase;

(1

(2)
(3)

Implementation of large scale countermeasure projects planned in
phase}
Modernization of automobile industries

Moderunization of manufacturing indué,tri'e's in MOT

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

as CO, HC and SOx are concerned.



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

" advanced countries’ present situations.

'3) | Durmg the phasel, any prolects 1equ1r1ng a large amount of nwestment will -
. jot be execiited. They need in-depth 'malysns of the present situation of the _
issues as well "as basm and detailed pro;ect plannmg mcludmg cost
‘ estimation. '[‘hor'efore, durlng the pha_sel; urgent projects including
establishment of an in?entory 5ystem, 'expansion of monitdring stations and
strengthemng of central mspectmn lab. In ORSUITO, enhancement of the

I'M program and scrappage program phase 1 will be lmplemented

.4) | l)urmg the phase2 second phase expansion of monitoring stations for air
pollution management and 1mprovement of public transportatlon systems,
improvemen_t of mobile parts, establishment of a vehicle engineering ¢enter
aiming supp'orting functions for in-use vehicles, introduction of a catalytic
converter and the second phase écrappage program will be implemented .
Particularly, for the stationary sector, introduction of combustion
technology and cleaner prddixc'tioh technology, information dissemination of
low NOx burneérs ete. combined with construction of a model bailer aiming at

information dissemination of needs for cnergy saving will be implemented.

_ 5)' Durmg phaseS “third phase expansion of monitoring stations for air
pollutlon management the third phase scrappage prograin and ‘start- up of
operation and dlstnbutlon of M’I‘BI‘ in velncular sector and start- -up of a

hydro desulfunzatlon plant will be executed.

The countermeasures during the above three phases are expoected to contribute ::

to reduction of the targeted pollutants to the level of the WHO standards of CO,
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'SOx, NOx atid SPM, i.e. 2.5ppm, 17~ 26ppb, 38ppb and 60~ 90 & g/m® respectively.

(3} Cost estimation of sub-projects in the master plan

| Table 7.1:1-1 is a swummary table for the recommended sub-projects in the
master plan showing their periods of start-up after the planning and construction,
the estimated cost reguired, expected reduction amounts of CO, 80x'and NOx and

the cost required per unit reduction weight (ton) of the targeted pollutant.



* Table 7.1.1-1 Summary of countermeasure for alr pollution contro! for Grealer Tehran Area

& Perton ol largeted politants

HNo. Countermeasure Implametation Projecd cost | xpacted armount of pollutants 1o be reduced(lon)
period 1/ {US$1000) CO S0x NOx Cost{US$Mon} 2/
ER Alr poliution conirot managemeat : -
1-1. | | Estabiishment of inventory systom - 1998 om 12699.3] 47749 £9.27
$-2. © | Arnbient air monloring system 1959 572
1-3. - | Muenicipal envienmanl (esearch and 2003 24,630 5078.72{ 2854.24
promotion Center {establshrnanl) : .
1-4. Expansion of moniloring slations 1999_. 2003, 2007 2,750 2539.86| 1909.96
2 | Vehicular sources
2-1. Enhancement of pubtic transport sysiem 2003 231,150] 124,021 1,251 5942 iesds
2.2, Stiangthening of 1M programme 1998 25.300] 165,000 i 153.33
23 Enrorwmml of ernissian slandard 1998 3541 41,M0 500 856
74, [Estmiishment of M Waining courss 2000 1060| 82,650 12.7
25 ° Eslab'&shrﬁenl of vehicle engheer'ng 2001 '8,520] 110,000 50¢| 10,000 7745
cenlel . ) .
2-6. - | Improvement of rmain parts ot car 2000 55601 220,000 5.7
manufacture ’ i
dezr Introduction of catalytic convester 2006 148,780] 110,000 30,000 135255
28 Destturization of Giesel oil 1599 44780 6,000 B 746333
29, Construction of MTBE plant 2007 139,980} - 145,000 965.38
2-10.  [implementation of scrappage brog ramma 1999, 2004, 2008 §3,580{ 152,000 35237
211, | Promotion of publc ewareness 1998 400] 24804.12 1
a Stationary SOUrcs )
a lmprovement of rogional hspeclm lab 1909, 2003 93¢ 10$59.4] 3812.92 97.45]
a-2. Investigation and preparation of master plan on 1988 1310 25398.6| 114598 51.53
manufaciuring sub-sector in GTA : : : ) i
1) Sub secloral study 114
2) Measurs fot saving ol energy 1820
3} Introduction of cleaner production 1eohnology 190
. 4} Nox reduction measure . 340 : -
33 Constnuction of de-sulfur plard 2006 975,480 153,000 638229
34 . |Fuel conversion to nalural gas 2005 © 3,140 200,000 40,000 “_iJ
.. Remarks:  1If Operation slad-up



7.1.2 Expected role of the organization for execution of the master plan

Because nearly all of the recommended sub~p_rojeéts in the master plan '
concern the cross-sectoral fields beyond the responsibilities of MOT, MOT will not
be able to overcome these issues by itself. In planning and exccution stages,
therefore, it is recommended that the role of the central government and division of

~ their responsibilities should be clarified as mentioned below.

(1) Expected mle of the central government - _

Table. 7.1.2-1 shows the expected wlc of the central government in the
recommended sub-projects in the master plan. These supporting activities
concerning execution of the project, pa'rl;icipatibn in the working group for

.' reviewlané!ysis of tihe_issu_es,.p‘reparatic‘m of a plan through technical and -

admin_is_trétive gupports will be explaihéd below.

1y DOE

Partlc;patmn in and admmlstratwc suppmts of the workmg group on'
eqtthshmcnt of an mventory system for thc vclncuhr and statmnary
sector 7

-’l‘éclmiéal and administrative supports fér natibﬁal level authorizétion
and execution of es'tf::blishment of ambien_t “air tllo:mit01-ing:syéﬁeins,_
common utilization of data and expansion of monitoring s_t.at.ions.
including road side stations in the G'I'A

Promotion of itilpmvement of technology for measurement. _of_ _éir
pollutants on the national level | | | .

.Administrative suppmts of inspection of flue gas in the G’I’A

-Authorization fm-:l approval of stcpwnse enfoncemcnt oi' the cmission
standmd for the vchlcular eﬁc]must gas

;Settlllg forth and approval of env:romnental related standards

-Administrative supports of thb sub-sector study and preparation of

~ seclorwise guidelines for emission control

1-10



Table 7.1.2-2 Role of the eentral government for the project

No, Counlermeasute MOY Central Governinent
OOE | MOl | 00 MOE MOH [ IRIMO
1 Alr poliution cont:ol management ~
1-1. Estabiishment of inventory system EX . WG CWG WG - WG WG
1-2. Anbient air monoring sysiem _ EX WG wG WG WG WG WG
1-3. Municipal envionmont research and : CEX AA A
provaction Center _ ) _ )
1-4. | Expansion of moniloting stations ’ EX  } AA WG - WG
1-5. Improvement of ragional nspection fab. ; EX - AA AA AA
2 Vehioutas Sources : -
2-1. Enhancement of public kanspor syslem : COEX .
22, Strengthening of LM programma . EX : TAAWG
73, | Enforcament of emission standard ' EX TTAZ WG| TALWG | TASWG ]
2-4. - . | Establishmenl of /M trainng couise EX . - TA
2-5. Establishment of vehicle engineering EX1 ¥/ CEXZ
. centet L . ‘
2-6. improverment of main parts of car AALTA EX
1| manufacture o o : )
2.7, [ Introduction of catalytic converter X N BT
28, |Gesulurizaton of Gesaion - B TARAA | EX
25, | Construction of oxygenaled fuel additve prant _ TALRAA | EX
2-10. | Scrappage Programme ) : . EX ' TA& M AA 7
2-11. . Promction of public awaeness '. - EX TA TA TA
. & AA .
3 | Stationary source ) : . o :
3-1. 0 | investigation on a present slatus of EX TA TA TA TA TA
© | subseclos ‘ :
32 | Disamination of informalion on cleaner EX . TA | A YA 7 |
_ production technoiogy. . ) C .
33, Improvement of combustion lechnaiogy TA TA EX TA
31 |Comtuctonoimedetpantfor A TARAR|  EX
| desulturization of e gas _
as. Construction of medel combustion botter -~ TA TA & AA EX
36 [Hmprovemant of bumer. ' A S -

" Remarks: - EX: Execution body
;WG Supporting in the working groupe
TA: Technical assislanca _ :
©AA: Adminitrative assistance to the projeci planning and inpleenentation
A EX for in-use vehicla :

7—11



2) MOI _

-Preparation of scctor policies for modernization of automobile
manufacturing industries and undertaking of leadership

~Preparation of a strategic action plan for revamping of the auto-parts
manufacturing industries including promotion of temporary import of
‘overseas parts

-Fxecution of a sub-s.e;:tor study and preparation of sectorwise policies and
guideline for modernization of the manufacturing industrieé including

: promotion of techﬁologfv for air.p'ollu.tion control and cleaner prodﬂction
-Administrative and technpiogical'support of MOT's project improvement

of in-use vehicles

3) MOO
.-_Pai"t_icipation in the working group .on_’ establishment oi"-an:invent_ory:
sfstém and monitoring system . . | .
-Participation in the wo_rking group cz;:m'-the p:erio'dical change _ih_f_the. ’
“emission standard of vehicle exhaust gas as égl-cpresen1tative :of_ the -
vehicle fuel sector | . . |
-Prepataiion “of vehicle fuel policies and execution of _vehiéie fuel.
improvement projects - _
-Administrative and technical support of fuel for promotion of a High-aged :

vehicle serappage program

4) MOR |

- pa'rlicipaf.ioll in the woiking ‘group 61'1"e:st.ab'lishzlglent of an imfehtdrf
system and a m_onitdr_ii:l'g' é’ystelll | |

- Administrative support of_ inspeﬂioﬁ activities for flue gas in the GTA

- Adn_lini'étrativc support of csfablishnmnt of an invéntory system— for the
'stationa-ry so_u_r-ées_ N

- Execution of a sub-sector study and preparation of sectorwise policies

7—12



and guidelines for' modernization of the manufacturing industries
including promotion of technology for air pollution control and cleaner

production

5) MOH

- Participation in and administrative supports of the working'g_rbﬁp on:

esfablishment of an inventory system on the ?chiculﬁr and stationary
sactbi’s o | _ = |
-Technical and adllliilistrative sﬁppbi*tfs of national level aut‘horizati.on énd '
exechtio_n of e'stablis_hmeht of ambient aii’ monitoring systems, common
. utilization of data and expansion of mcjnitoring'statidn including road
:side. stat}dns in the GTA |
-Proniotion of improvement of techinologies for measurement of air
pollutants on the 'n_aﬁohal level
-Data collection axfd e¢valuation of health riék analysis in the GTA and
tecﬁniéal_ al:'!d .:administratiVe supports of MOT's public campaigh for

reduction of p‘ollutanité in GTA

6) IRIMO
-'[‘ec‘hnical_ and administralive supports of nétional level authbrization
-Establishment of antbient air monitoring systems and common utilization
of data and expansion of monitoring stationsin GTA
-Pa‘rticipﬁion in the working group and technical and administrative
sgapporté of q_o’nimqn utilization of meteorological data in GTA
. fProxiloticxl of i‘mpro»ﬁe"uic'nt ' of technologies for measurement of
meteorologmal dat*\ in G‘l‘
Management of metemo]oglml observation facilities in GTA
Technology development on analysis of a meteorologlcal data obsel ved m'

GTA
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" (2) Role of the Municipality of Tehran
TFirstly, as recommended in the master plan, more detailed collection
on ambic_:nt air quality covering the whole area of GTA and mﬁro detailed
data OIH cmissions both for vehicle and stationary sources followed by
analysis of the mechanism’ on air pollution in GTA are required, even

" though roiigh éstimation was made in the study.

Secondly, aﬁno‘ng others, evalt_iatibn and 'prepa_ration of an acﬁbn plan

‘for updatiﬁg vehicle mam:facturing-techimlogics and in-use vehicles for
the.p_urpos'_e'offcdﬁction of pollutants emissions are tli‘ge'ntly'rémtircd in

_ éooperation with t.ht_z central govel‘nllxéylt. For this objective, formation of a

' wofkihg’ gr'oup in the MOT is essential.

Thirdly, it is recommended for AQCC to execute a sub-sectoral study
“for modernization of manufacturing industries in GTA in cooperation with
foreign countries in concert with formation of the working group of

manufacturing industries in GTA.

For reference, the recommended contents of ‘Air pi_)lluiion'-cg:n{tr'ol

managenment plan’ to be drafted by MO'l' is listed in Table ?-..1;2-2._
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Table 7.1.2-2 Recommended contents of environmental management plan for

Municipality of Tehran for air pollution reduction

NO.

Sub-title

-Contents to be described

Basic policy of Master plan

‘| presented

Background, basic philosophy for the plan,
scope of the targeted area, target, period and
major issues in the plan etc. shall be

Out line of the targeted
area

| animal/plants
| (industries

land utilization,

7 condition for
meteorological, water and
‘ete. (2)population,
‘for outline of the sector,
manufacturing, ~ agricultural/fishery and}
commereial etc. and (4)urban environnient for
irban  planning,  wban
facilitics and ' transportation/traffic in'the
area shall be reviewed _ :

(1)Natural environmental

topography,

Present - status of air

pollution in the GTA

Overviews on the air pollution and po]lutﬂnts
wise autline review for CO, HC, SOx, NOx,
SPM ‘and photochemical oxldants shall be
presented

Development - . - of
counterméasure ~for  air
pollution control . in the
GTA '

(1)Basi¢ framework of the measure, (Z)Urban
planning, (3)Countermeasure for 'CO, HC,
SOx, SPM, NOx and ‘oxidants shall' be
presented and favmably measure for noise
shall be included

Related countermesgsure for
air pollution control in the
GTA-

(1)Other measures for air pollutnon reductlon
including improvement of urban facilitics,
(2)urban ‘health improvement including

{measure for damaged inhabitants due to air

pollution, health investigation promotion and

| improvement of schoo!l health environment

ete. : (3)measure for small scale industries
including - relocation plan, promotion of
industrial estate and financial incentive for
air pollution reduction ete. and finally,
{4)promotion of environmental education
shall be proposed

Inshtutionalization -set hp
for air pollution- control in
the MOT .

(DImprovement of law and regulation,
(2)Strengthemng of inspection activities for
emission - sources, = (3)Strengthening  of
environmental monitoring, (4)Improvement
of investigation and res’_ea'rch activities and
(6)linprovement of env:ronmental
managerment system in the MOT

Centents of the master Plan

{1)Supervisory plan and procedure - of the
project,(2)Outline of the cost estimation,
(3)Plan and procedure for supporting group of
the project, (4)Linkages with . related
governmental plan of the projects shall be
presented
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7.2 Meteorological observation plan

7.2.1 Strengthening of meteorological ohservation
. Meteorological data are necessary for a simulation model of pollutant diffusion not :on]y

as the basic {lﬁt.a for the model development but also as inpul data required in the running of
‘the imodel.  The indispensable meteorological data are the wind direction, wind speed and |
‘filnlosl)héric stability which are derived from solar radiation in the daytime and radiation
ba!ainm. (or cloud amount) in the nighi-time. In Tehran, ‘these data are obtained and
~accumulated by IRIMO. lowever, as IRIMO was organized for the purpose of pre#entibn of |
a natural disaster and industrial development, the observation system does not satisfy some
of the condilions for analysis of air poﬂuhon As for solar mﬂialion thduéh IR!MO. takes.the.
summed up valuo lhe instantancous value is required for evaluation of'itmospherw stablhty
'i‘hemfore, the mslrument bmng in use should be rep_laced by: the one which can measuré and
rocord the mq{anlaneous value. _ |

" Besides, becamo tho obqervallon and (hta mput procoduros are depemhng on manml
work of staff for the pmqenl processing. of tho dala base is tmm consuming and may have
.some input misl'l]\(“‘» For that reason, it is rccommended to clmnge lh(, current observahon
system to the automanc systcm that can lnko data from a sensor and lramn‘nt them to a host
computer at’ IRIMO. The mtroductlon 1o cach mcleorologxcal burmu of the same type
autonnhc meteorological observation’ system with the one uow employed on trial at the
Aghdasiyeh Meie‘orologtcal Bureau is expecled o make the observalion more reliable and
labor saving. | ' _ _

Meteorological observation in Tehran is made by DOL and .AQCC as well as by [IRIMO.
These obecrvatxonc. (by l)Ol and AQCC) howover. are mcudonlal lo. thc pollutant momlormg

at the shllons Because most slations arc surrounded by buildings, thc wind data are’

considerably aﬂocloclby them dnd show the locahty, thatl they do not repreqent lhc- wuul in

the surrogmlmg exto.nswo. area. rlhoroi‘orc- the avmlablc wind data for the analysis and
evaluation of air pollution are only the IRIMO data. It is proposed thal, the several
meleorological stations in- addition 6 the eurrent four stations in ‘Tehran should De

" eslablished after dve consideration of the inftuence of topography and buildings.
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| Since automobiles are regarded as the majbr source of the 'ai_'r'pollulion.' temperature
inversion in the lower atmosphere is one of the most important 'pheﬁomencjn a[‘l‘cbling the
pollutant concentration.  DBecause inversion corresponds {o the condition lhat the
almosphere is so stable and stratified, the po]lutﬂnt daﬂ'umon and verlical advection are
veslrained. Such inversion is obServml with a caplive sonde, low’ Iovel czonde or
: thormomet,crb installed at a high steel tower. - SOnde observation has an advaniage in that
the observation site is Ophonal and data can be obtamocl up to ihe allltudo over tlw .
convective mixing layer that aflects the pollutant concen!ratmn. liowevqr,:ihls: kind of .
~ observation needs much labor and money. On the otherh'md lho'ugh the lowerbb§erval.iori
is thblc- for long term evaluation of the verlical lemperature gradient in tho lower
almosphere choice of observation qntos and helght of the tower are restricled.
As some proceduces of observation require skill and exporlence it is sugg(“:ted to
'estabhf-.h a meteorological snrvey company and award 1t a contract for ohservation, so thal -

IRIMO_ a_mi AQCC may dovote themselves to the ana!ysis of observation dala.

Fhe detailed su:ggeé.l,.io'ns for inlrbdud.ion of the ;1ew observation system are shown helow.
20, lntfo'(luclion of the autormatic conlrolled system for the meteorological observation
a. Observation ut,es to ho eﬁuipbed with the new system |
| Mel_corolog’ica'_l Obsei\;ation Bureau : Three Bummns.arc to be equipped excepl
| | - Aghdasiyeh which already has the system.
Additional observation point : Three points are (o be added io the observation network,
They should be located in the northwestern, eastern and

southeastern parts of Tehran cily.)

b, Observation equipment
The antomatically controlled meteorological observation system should be infroduced.
The olservation ilems are the pressure, wind direction and wind speed, relative

humidity and solar radiation. . The system should also have on-line devices.
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¢. Costs of the new equipment
0 sets of the automatic controtled meteorological observation system : US$180,000
{@US$30,000)
‘The costs are added up on the assumption that the data .oblaine(l at these points
'am.concélil.mled and recorded in a main computer. The estimated cost 611ly COVOrsS
“the equipment and does not cover selting up and iispeection, elc..
@ Upper nielcorological observation making use of the existing steel tower
a. 01$serv3|i0n sileé which h_awe'ah available steel tower : ond point
R b. Observation items : wind divection, wind speed, teraperature difference between the
two altitudes {one thermometer is equipped at l..5m above t_he ground surface). | : B8
c. Costs of the new equipment |
. -'l‘_hr.o.e'.sef.s :c;f:lir meters = USS37,500 (@USSI2,500)
" An air meter is a kind 6fanemom_eter design'e_d_ to meéasure t.i)q speed @f weak wind -
less than a fow m/fs, B - |
+ One sot of !einpetaiu_ré difference micter = US$12,500
A lemperature diﬂb_rmico meter alla:éhe'd,to i.hé. tower measures the lemperature
~difference belween the surface (1.5m) and its height. | '
+ Data logger = US$2,500 -
Obtained data will be recorded in the data loggér' temporarily ﬁlitl transforred Lo a
comprter t'hroﬁgh a.ﬂol:')py disk. | 'I‘he_eél'imated.cost o;n.ly covors the equipmei;t zihﬁ

does not cover setling up and inspection, elc..
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7.2.2 Strengthening of meteorological observation in relation to air potlution

In order to derive the precise resulls of ﬂllaiysis:ﬂllll to’ make the appropriate
comparison of meteorological data and the pollutant concentralions measured al many
slationg, the data quality necds to be improved by, for example, making observation
accuralely guided by a standardized maﬁual. For this purpose, the followings are requim(i: o

@ ‘The trained engineers having skills and experionces should take charge of observation.

@ Procedures of observation should bie imified following a standardized manual.

¢3) Tralmng ofeng,uwmb
f*shhlmhment ol' a lraining orgam?allon for metoomlog:cal obqorvallon umlor the

supervision of IRIMO is reccommended. Trainees shoutd bo aqs1gncd to learn metcorology,

structure of nmtrumonls, and to practice mspechon and mamtcnﬂnoo of mqlrumoni “The

tmmed specialist w1|l lead obsownhon phnnmg, aml mfunlomnco of m‘:irument

Aqqlqhnts should also parlicipate in the hamc training session. I*urlhermore itis advisable

:_ "to bulld up the systom under which an engmeor who finished the training course or who has
corresponding skills will be given an authorized certificate after passing a qualifying

© examination and have hisfher slatus recognized in the seciely.

The 'detailct_!_suggésti'ons for the training of engineers are shown helow.
; G)"l‘hé eslablishment _of an organization for engineer training.
a. The places for tréining = The IRIMO fa'cilgities
b. Training subjects :
+ Generat meteorology
. Meﬁdrﬁlbgﬁiéal obcérvatio'n methods
Oporai:on of meteorolo;,tcal obeervahon instrument
Stahslacs ['or lho dala prooeqsmg '
e A full-time mslruclor m oach subject wnll be '1531gned o the claqq
@ ’l he depariment for supervision of melcorological observahon facilities
a. The deparlment should be cslahhshed in IRIMO.

b. A full-time worker should be assigaed to the depariment.
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@ lListablishment of organization for the qualifying examination
a. The organization will be established in IRIMO.
b. Three full-lime workers will be assigned lo the organizalion.

{Questions for the examinations will be made by an outside oxpert.)

(2) memg up the obsorvahon manual
IRIMO is supposed to make a meteorological ohﬂ‘.ervauon manual for the purpose of

“improvement of data quality and standardizalion of observation. The inanunl'should

mvo]vo not only the standard procedure of observation, inspection and maintenance of

- instruments but also mcthods to make the database. The detailed suggestlom for drawing
up the observation m’munl are shown below.
a. Contenls of the manual .
e lnqtructwns of moteorologlcal ohsewatnon
. lnsiruchons of stalistics for mobcorologncq! data prococ:Smg

b A ehﬂ‘momhor will bo qc:cugnml for drawmg up of each wb]ect for a year.

(3) Data accumulation ari'd'dqta baé;o

Environmental lmpacl assessment requires metoorologmal data oblained at many -
stations as the basic nnlorsa]q for devolopmont of a qmmhtlon model 'l‘herefore the

molmroloblcal data observed zmd qccumuhted by ecach orga:mahon should be formattedina

common style and stored in the database in order 1o make the data easily accessible to the
public.  The detailed suggestions for méking the dalabase formatted in the common siyle are
as follows: _ | |
~a. Machines belonging to IRIMO are to bg ilsetl for data p’rodessing. '
Iy, Stafl for making the (lat‘a.b'ase _ | _ ' _
. Program w:riic.r: For ahoullt 5 mbhths, 81_\9 stall mémber tobe -
. engaged in époﬁi‘aliens of the current compuier. .

* Operator One stafl member, for about a month



7.3 Ambient air monitoring plan

© 7.3.1 Expansion of monitoring station nelwork in MOT
In general, there are two kinds of momtormg stations: one - is lho general (-m*'

“monitoring) slation for measurement of pollutants in the ambient a_n*. and the Ol-ll(‘._l‘.lS

the road side (air monitoring) station, which is placed for measuring pollutants emitted o

fcom mobile sources at roadsides. More than a half of lhe available 111'011it0rin_1g stalions
'm Tehran are roadside stations. Therefore, such monitoring dﬂl‘i may nol be
‘ approprnte for assessment of the pollutants ml'luenco on envirenment, and puhhc

health in ‘Tehran.

“The general stations qhou]d be placed where thc moasured concentration is not,

; mﬂuenced by any parhcular SOUrces fmd represents the amblent air in the
surroundmgs Thorefore cm‘eful site selection is essential. In order io grasp air
polluhon condltlons in 'I‘ehran precisely, it would be recommoml {0 set up a gc-noral
momlormg stalion at qbout 50 km? intervals. In other words 14 genom] monitoring
slatmns are |mce<=sary io cover qll over the city (Fhe lotal area of Teliran: 700 km?, 700
kmz/ol) km =14). Although il is desirable to establish 14 air monitoring slations, in

' lmo with actual situation, establishment of 17 air montloring slation in 20 districls is
3 'noccqsary as a first step ('l‘otal area of Teliran 20 districts: 560 kim?, 560 km?®//50 km?
=11). Phe moniloring 'schedule should be made continuous and permanent o oblain

qualified data for pr(-.(:.iso. analysis.

‘l‘z_ﬂ)le 7.3.1-1 Sl}ows'a list of the ambient air monitoring stations in Tehran with

. their details. Figure 7.3.1-1 also illustrates- the localimi_s' of these stations in the
' (}rea&-r 'l‘ehi'an area.  Currently, there :aré 3 'golmr;q‘li monitoring stations
- {Nikeughhadam St. (AQCC) Farhang Saraye lhhmfm(l)Ol') !laram(l)Ol')} and 6
réadside  stations { Fatemi St./Valleye-asr(AQCC), Bazar Square(AQ(,(,), Ostad
 Nejatollahee (DOE Bldg), Azadi S'qnam(l)()l-}), Gholhak  Arca(DGE), 'l‘ajrish.
area{(DOE)} in the.city. ' '
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Table 7.3.1-1 Air poltulion monitoring stalion in Tehran (I ocation and detail information)

NIOG: Mational franian Oil Company

- P/C:  Permanent, Continuous and Real-lime measurement station

- PA: Permanent and intermittent measurement station

Location of the station Onganization Measured [Sbllutants Staling year | Cencraler ro:_s'i

_P_ig Fatemi St Valloye-ase AQCC NOy. 80, CO, 0, THC, PMI0 Sep. 1995 | Roadside
PIC | Razer Square AQCC | Noy, 80, €O, 0, THC, PM10 | Oct. 1995 - Roadside
PIC | Nikoughhadam St. (aqee ey | AQCC | | NOy, 86, €O, 0, THC, NMHC . Jul. 1997 | General
Ci Mobilefmovable station on trucky | AQCC . Nb,{. 'soz,:co, 0, THC, P.-\ud Oct. 1995

1’!(‘__ Ostad Nejatollahoe (DOE Blidg) DOE' Nox.s:o;, Cb,_'o;;,'mc,‘NM:uc,’sPM May 1993 - Roakl’si’dé;
l_’!Ci Avadi Square DOE ‘_Nb,;,so,b Co, og.flic,Nmuc, spat | Jun. 1993 | Roadside
1’_1»(}77 Gholhak Area DOE Nog,éo;_, o, 03,TllC,NI\illC, seM | Jul. 1993 | Roadside
PIC | Tajeich area DOE NOx.S0, CO, 'Tuc,xxi'muc, SPM | Nov. 1994 | Roadside
EI_G ‘arhangs&aye Bahman i DOE NOy SO, CO, THC,NMHG, SPM Dec. 199?1 ‘| General:
PIC | EmanKhomaini Mosque(taram) . | DO NOx.SO, 'co,’rnc,mfuc (i!)!)&) Gehéral
Pilﬂ"__ Piruzi Area DOK .lnlcrlﬁit;tenl.SO;, co, l[:)ust L '199] l'i{.o'adsi'de
Pl_l_ Narmak Area ]jOE Lntr;-mjiucnt $0,, CO, Dust .i991 .[{oadside__
_Ei”,, 7Keshavafs i)oulev}.lrd. | . ﬁO{‘: . ln.te!.'mit!cni 80, CO, Dus't__ 1991 Roadside
P/ - | Fonem Khomani Square DOE  |so, _ ? Roadside
J’i_ .Enghelab square | DOI‘: . NOX.S_Oz, Co 1591 Roadside
P,”,_, Sh.ar:ia-_ti Str-cct : VMOH iniermitlont §0,, TSP, Smoke 1913 Roadside
[’/_[__ I.-Iast'S.hoﬁshsltcet MOI [ lntex.'m.it(.ent 80, TSP, Smoke 1976 l{Ozl(tﬁiE!fz__
l:!!_ Seyed Ja{natemad }\badi stireet | MOII Inteemittent SO, TSP, Smoke 1976 Roadside
PIC | Tehran Refinery RIPL NOy,S0; €O, 0, THC, Smeke 1969 | General
P | NIOC Blg Courtyardfilafez St | NIOCRIPD | NOy.S0,, COTHC, Smoke 1094 Roadside
-:\lpl;m\'iaa:tions .. z.\QCC:. _x\i:.r Qun]ity C;:Jn!rol Compafny - DOE: Department of Environnient

_ M.O.I[i. Ministry of H_eal(h. o RIP): - Rescarch Institute of Petroleum

I]n(i_uslry ‘ | : |

Notes: PM10 and SPM are mass coneentration but based on different particle size separation, Dust and Smoke

aro relative concentration.




All of these continuous and real-time monitoring stations belong to DOE or the

Maunicipality of Tehran (AGCC).

* In addition to the existing facilities, 7 more ambient air monitoring stations shoutd

bie established as a general station and so should be 3 more roadside monitoring stations.

In considéral,ibn of the resulls of the simplified measurement by the JICA Study team,

" the recommended general station sites are shown on the map in Fig.7.3.1.2,

Decause of the constraint in funding, measuring all the pollutants in alt the

“slations may not be necessary. For example, ozene is not worth measuring at roadside

“slations, where the very high concentralion of NO is usually observed, because ‘NO

readily reacls with O, Example’s'df crjuipment for a general air p:olll:llion monitoring

station (permancnt , continuous and real-lime measurement } are shown in Table 7.3.1-2. -

Major Equipment o

Pollutant to Le measured

Detector Type

Standerd Gas

Pable 7.3.1-2 'The example of equipment list for a general air pollution monitoring station

Additional Equipment

S0,

UV fluorescence

_Ambient 5O, Monitor ] SQ:;A '___ Regulator _

'_.:\m'binnt. NOx Moniter NOx(I_\]O,NOQ) Chemilemindseence NO Roguiézor
‘ i\p_\bicnl. €O Monitor | CO . Nen dispersive infrared -~ | CO Regb_!e;tor L
Ambient Oy Monitor O3 Ultravictet ahsorpu;n R;gu_latoi, 0, Géne’r_a@r

Ambient HC Monitor

Particulate Momtaor

THC(CH,, NMIHC)

Flame Ionization

CH,, NMEHC

H2Generator, Regulator

SPM(or PM10)

B ray absorption

Hegulator

Processing computer

Pentium processor

Display, Printer

Zero Gas Generalor

With mass flow eonteeller

Teflon Tubes, Connectors

Fleé. Power Stabilizer

With UFS .

Notes: PM10 and SPM are mass concentration bait based en different particle size scparation

NMHC: Non-methane h_ydfocarbons

Total cost of one ambient air monitoring stations is about 300.000 US$
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-7.3.2 Establishment of environmental research inslitute

In view of the present aclivitics for improvement of air quality in Tehran, a
national environmental research institule should be established for sirengthening of
monitoring functions in Iran. The national environmental research institute under DOE,
however, would not achieve its objeci.ives wit]wut appropriate systems and capable staff.
: Altornalwely, it may ho desirable to establish a municipal onwronmcntal roc:oarch
" institute under supervision ol' AQCCG, to which research oriented duhos ol' TTTO, TTCC
am_l TCTTS will be' asmgned. It is advised o found a technological training centor for air
pollution as an orgalmizaiiol1 altached to the research instituie Lo give opportunily for
* university graduates with B.Sc. or M.Sc. to receive practical training. And then activilies
for dlqposal of wastewater 'md municipal solid wastc and preservatlon of flora and fauna
will bo added o its lrmnmg curriculum qtopwmo An oxampTo of the orgamzahon chart of

the environn‘mnla] research insl.it_ute is shown in Iig. 7.3.2-1.



| General

] Sociocconomic

Dirccior

AfTairs Scction

* Gengeral afVairs, personnei afTairs, budgcts and pubhc
relations of the Instifute.

Division

—

+ Social-scicatific and urban engineering research and
invostigations of poltution control and other '
environniental proteciion, :

 Collection, filing and cxchange of informalion on -

~ pollution control and environmental protection.

[Tealth - Research and investigation of health cfiects of air :
Effects - pollution, water pollution, noisc and vibration. -
Division ' : '
* Research and lmcsl:gatnou of air pollution. .
+ Studics on incasurcnicnt and analysis of air pollulams
[f_ . and offensive odor. :
-1 Air Quahty * Resecarch and investigation™ of nicans and facnlmes o

) } 5|3cpuly. dirc:ctor

ixeculive researcher \

Senior rescarcher

___; Water Qua_l_ily

- Division

Division

provent air pollution and oftensive odor.
» Research and investigation of methods and equipment fo
clean vehicle exhaust gas.
+ Research and investigation' of cffects of air polluhon on
plants and architecture etc.

« Rescarch and investigation of water pollution.

+ Studics o measutement and ‘analysis of water pollutants
“and offensive odor.

¢ Rescarch and investigation of means and facilities to
treat water pollution.

» Rescarch and investigation of biological index of watec
pollution. -
» Rescarch and invéstigation of effccts of water pollution
on aqualic organisms.

| | Noise and -
Vibration Division| | *

Rescarch and inv csltgalmn of noisc and vibration.

+ Studics on mcasuremcm anal; sis and assessment of
nois¢ and vibration.”

‘Rescarch and investigation of means and facilities to

prevent noise and vibration.

Fig.7.3.2-1 An example of ofganization chart for environmental research institute
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