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1 F~3vOfijiges £

H KB | BTSN ] & HIer g VR 2. 5mmEL -
R | B | RS | RS | TR30% | LTIE0% | MOKIE | MK
T C C T % % i i
1 18 T -3 -21 77 75 46 4
2 19 10 0 -16 78 h9 38 4
3 29 15 4 -9 61 39 46 5
4 33 22 9 -2 54 40 36 3
5 37 28 14 4 55 a7 13 2
6 42 34 19 i1 50 49 3 1
7 43 37 22 15 51 41 3 0.5
3 43 36 22 14 47 46 3 0.2
g 38 32 18 8 49 49 3 0.3
10 32 24 12 3 53 54 8 1
11 29 17 6 =T 63 66 20 3
12 20 13 1 -12 76 7% 31 4
) 43C 23C [ 10C | -21C 49% 53% 260mm 28 H
#3—3—2 F~FVIlIRPALD, AREEE, R SR (199345)
Number Porking
District Arca Population Population | Number of | of sub~ | population | Number of
¢ (% (%) | density |houscheld {district [ rate (%) | workshop
i 7.5 15.04 264,301 3.99 3,410 65,789 1t 25.6 5,246
2 50.2 9.74 369,729 5.58 7,365 92,703 4 27.9 6,92
3 32.0 6.20 228,404 3.45 7,137 60,952 13 26.7 6,752
4 56.8 18,01 574,685 8.68 10,117 129,771 12 25.4 17,337
5 51.9 10.06 398,064 G.02 7,670 89,503 6 25.6 6,817
6 19.9 3.87 252,840 3.81 12,705 67,479 16 28.2 16,667
7 14.8 2.88 284,299 4.29 19,209 76,955 18 28.7 15,043
8 12.4 2.46 371,947 5.61 29,995 92,189 20 26.9 10,781
9 18.8 3.65 249,451 3.717 13,268 55,635 13 25.3 7,675
10 7.2 £.40 315,717 4.76 43,849 77,638 28 27.1 11,885
It 111 2.15 243,481 3.68 21,935 63,417 19 28.7 20,061
¥4 15.1 2.82 263,210 3.97 17,431 65,870 31 26.9 60,314
13 14.5 2.82 197,740 2.98 13,837 48,468 14 26.9 7,450
14 20,7 4.02 407,499 6.15 19,686 96,621 25 26.6 13,349
15 41.4 8.04 578,511 8.74 13,973 124,597 21 24.5 21,898
16 18.2 3.54 324,938 4.90 17,858 73,585 22 25.5 12,242
17 7.2 1.86 348,912 5.27 49,844 76,224 21 23.5 12,216
18 8.9 = 1.72 345,787 5.22 38,852 * 67,698 13 22.8 13,687
19 3.6 % 0.70 255,479 3.86 70,966 * 48,802 6 23.2 9,022
20 33.4 6.48 "326,487 5.22 10,343 73,022 22 24.3 11,224
Total 515.4 | £00.00} 6,620,461 99.95 11,550 1,547,018 343 25.8 286,608

(the figures are transfered as printed on the map)
KIP18EK & 19K OTRIL. STl —RBED,
Lin LADREEO S0 L Mbh b, #- T, AUWEIIREES KL Ty, ($9r, BS)
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OIFIIE AL T Bicsh, BIEOSELRE ., ThEDKRF ADdD, HCHEYETL
TWABIHIMAIR e A L L b BB IR ETH A,

Fho, HTHOMICH T D OMfE S D, BhEE LS v VAT RSN D, -8
BRI T 5,

3-5—2 HABHEAGAK ‘
F7 VIO BHRE SRR I -5 - 10 LB Y THLH, & — L1 RER< BE)E

D& A ERERBERTED,

#3—5—1 HBBEEEHR

ST =PV = BE L RFEMORE K P
R KV 750, 000 3,073,000

SR 54 —H b \

in ;;: o 2,283 15,000

it 74— 20,000 422,000 ¢
Commast | | mmooo | 3,510,000

A b HY Y 600, 000

& 1,377,000

(D) 199197, (2) TSN+ EHIN, (@ WlEHT+ NI, )
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3--5—3 HEHOBEEE
— A D OBEEEGIRS -5 20 L HARHEF IR TV, K3 -5 - 1T H & R
XRTLBAR, A — b ARG E AETAT, FBIHECRHTORSBH L CHLHRCH L,

#3-—5—-2 HEEBREGE

LIER - =
HfHH 500,000
B — 10,000
A A 2,500
=R 3,500
BEhdiz) 516,000
4 — b3 600, 000
- 1,116,000

3—5—4 ik |

WMTTE & AN BRI A, W o ORBER TR R ORI, BN
B RE ST B R & D ASABAS G, TR0 TYE T ML 2 18kn,/ h EAF T, L
LAER LR s et 5, lRI224% &, NRURKIO15% (199345 Wb, KEWIIT
BH5.

NV VLY THER LB L, HCRAETHITEEG Y » FO 5 BEIRHSEM - S
e EOBEMNERRIIL., X2 v ha»DE0%RHT. AR 3 2SR EORIE I
WoA%h BB BB E R, Fh, A~ AL RISKE DB Y = 4 FRFVCOREETH
5,

#3—5—3 HEMOBRILEK

(19904F)

Al BERSE ey o 7 R D PREEAR | EE Y v YA
e s 500,000 8.9 1.96 8.5 (49%)
A v 60,000 5.4 1.6 0.5 € 2%)
a2y 9,000 175 1.6 (9%
RAL T =R 7,000 4.2 (24%)
F— b 7.5 1.5 2.7 (15%)

P ) 17.5 (100%)
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3-5-5 Wiilig

I O56% VLIRS LA b, S A DB2%IRI0M LN E & T i &, FERDIREPE O BT
9,000 K/, 15~204E0 il i e b S HEONEA & o ARIR Wb LIRus e i C i 5 o o B ifi~ 0
(R TRV, e, ABINEE S 1 VBRO LD OREN DL F S o v BT,
e ETH IR AT Ly A THE E & bHNADER A BT K ThB, SAKD
VTSR ESRI S E R Tw B (LREA0Y 7AS1L6P) T &db S Aol
WD b, P~ O{CRY BT A,

356 {liJngs

T CHEBHEANE T SREORIKI -5 -4 D LR TH S, vk, KF~F vHETIT,
BEWMEROH 1455,

AFVIEHNOF Y U VIR EAENHEST V)V VT, 0.56g,/ 4 DN ETRTWD, Mg
VU RE P 2 ORI A L OV BT E IRV, R 20, Aild Ministry of Oi) ¢
W, GAELIPICAEEY Y U v ORI R L D IO BB T D,

Fro, EEhC 1 BomBsAE ThTtubind, MEHEEY, (B% D Axoilidh S oa
AAFRITI0. 496 Th » 7o ns, 1992451053 02 £50.2% & 7o by 19974EICI20.06% L e B R L ¢©
H5,)

PEHIFARBOF OB TR M bR TE D, Y UV Y509 74,70 Gh 2,7 2), #iht
200708 (FN0.89.7°0) THDH, D, BFDA v vT 4 Tl RO
HiliH % i b LT B, '

feds, LPG ik 32 A BC10,000 7 v (WA30FY) ChAHH, Zhidz 2 —-DOLPG~
DIV k) B 1o DRFETH B,

#F3—5—4 PORMEE

i M ¥ B WITH O M D
FiXi

ki, ¥ Ikl EH kL
WYY v 7,500 2.74 3.66
ol 1,500 0.55 2.58

(D 199048
3—5—7 NGB A B

BAED & & 7, JHE LCOPEs 2 BT RS ST 0w, LinL, 5~ v OXSHIE
T E R B e, 2w o SO ECE 1504 & — FISHia 19047 1T AR L TWA,
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%3 —-5—5 ECE 1504 & — FILAEAN

(g test)
Y m () O { HCHNOx | NOx |
1.4 LLF 45 15 6
1.4 ~ 2.0 30 8 -
2.0 BLE 25 6.5 3.5

3—5—8 XIH¥EYHIR

1 5 VDT Ffcobh /oS, UNEPAREI Lz b 0i#i3 -5 -6 @DE BV TH D,
ChEEHEcRE LcbonE3 -5 -6 WTHS,

hA R, EEEO G S B D T0~80%. BIEISAEHA20~302, 5B Ty
P10% & HEE LT A,

435 — 6 () KEUHRA LI

(rv/HD

Co He NOx 50, PM Ph

HENLD 5,200 750 | 183.5 432 190 5

@ gk 5 21 249.51 1,700 7 0

& i 5,205 752 | 433 2,132 207 5

(PM: Particulate matter)

%3 -—-5—6 ) KEMHU4pEHING

(kv D

. o He NOx SO, PM Pb

ELIED 1,898 274 | 67 158 69 1.8

et e el 2 1| 91 620 6 0

& Rt 1,900 274 | 158 778 76 1.8

3—5-9 [P AR
@ WA |
O B0Y% LA O HRIIB0ERD I v AR CAE S A b D TH Y, P AR THR
Twfole,
4 FVRRKDUBH A — % —ThbA b Fu (ran Khodro) FTvL, E)JHEED A 2
v (PEYCAN) # 19669104 & 5 0 5 o v 9 LCHIER I, C & Acd, 1991 B PEYCAN
1600 RS Y Vv OFERBH LR SE RO = v & VIRNER AW L D, #3 -5~ TWmT L5
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B nK b, S8 UK # I K oxEr R TH D,
FfHE 75 v AR S S 3 —OFENHEC P4 BNy 9D AARAFELTHDH, R—1F
A b AN PETCH ST, FOHY AL R 2B L Ty,

#F3—-5—7 HPrHAHFYRE

(g k)

1 e WRE | {EERED
Co 49.68 11.19 67
HC 2.18 1.908 13

(PEYCAN 1600)

45wk Frid TR, = v S vlHBOBFRROTHDOENT AT A2 —NBDHH, ik
FE—FRIBHFATFAVE, Va—v—E4FeRWifTHEIM T vAMAHL (Natio-
nal Iranian Oil Company) O TEEPFEAT (Research Institute of Petroleum Industry) W&
FEL, WERTT»Cb, |

BRI, TDY e — Y — XA 7T K Scott LD I9THERID S DTH LM, A Y 2 —
va v b vi (CVS) 3B, Py Aol OB LTWS, BB A — b — & D4t
WrgRie S FI TS b, 1993 O ILETC AR RS0 MR L,

@ Hkaib _

F o5 viliid, TTR MEICTA Y, A2 35—, 241, BEF VA -FOHED
e FOHSO H BRI LA TR EA LTIz, L L, iD=y vDs . —
VT e TS AR HYTH LI b o oD, 2T CO. HC o gknr Ak
A IRTH M Ao, SO, 1500 ST~ TR 150808y A7 + % 4 ¥ — (Sun
system #18) A A L, 7000 b AR L IBG Lz, 2055 1 hFETATOEE
Hgs & e T B,

19604EAS LT O MBI R A HOL IR =V S v D F o~ V7 » FHT - ThEE Ak
WO O AN, 19TOEMRBFC A SR D, S E{F 2 — v T » TTHIEH
40% Ok A(EHE & 33X BNL DB O ) AT ED, BR3—5 - 8D

Hih S 5 o & S & i - Tl v T T2 8B L Fu— VT o7
FrT ey b, AR A P ATRBIATF LS ELTCD, RBKGHT D E 6 AHIDA
?vﬂ“ﬁﬁﬂéhéﬁjﬂﬂﬁﬁﬁﬁﬁfxm%@ﬂm@ﬁﬁ&mw7Wﬂmﬁ%@ﬁ@1
LM A 91,0000 7 A0, IS 45 M= v 2 v ORITHRERFIT, 0009 7 4 (B0 & 75 B,

1993430 1AM T T O LRSS Tl R = BB EENE, #9400,0009CH - 7o, 1F 2
G R E 0 20N ERE D Eh D, FHRIIMN20% & T 2K,
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e RO RS2 2 U B i Lic & 2 v — GHEIHWED oty A7 2 b %172
Fek T A, #3—5—- 90O R, BROKILI- |52 V7 LTwD, ks, &
22— ORB O LPGRENT 5, Moy vy vz vz dfiald 7
- FHETH B,

#£3-5—-8 G — VT o T L BRIR

Bk oS | IEMED
€0 (g km) 63 38 40
HC (g km) 5.2 3.1 40
Nox (g./km) 1.7
e (2,7 100km) 18 12 33

#3—5—9 FHBEOHS ABER

, AR
MoH g
LrpGg | Aviv
o G 1.44 2.38 4.5
HC  (ppm) 205 261 400
0. (%) 2.6 2.4

€0, (%) 11.23 12.11

| I

(74 KV w7

@ RERFAOER
87— DRy LPGREYT 2 08# &0 T b, Fidp®ln o LPG £/
LPG & #v V) vOFi AL 5 dual fuelse— F L1545,
G~ T wilit A ANK (United Bus company) 3, 74 —¥AASAORME COxHE L L
T, 3H%LPGHIK, 34H% CNGHK, 4#&% CNG EBil? dual fuel & — FHIZHE LA,
SR OEGFT AL DESHOR K LT, BAREO L2 A EFI0G 2T L, AW
ikl 0006823t 5 Th 5,
@ FrY-—r2
Ay bRy OB E LT, TIPSR UGS S IR OB L BRI
1BAR (0 Thn) 2T LTLS,
® TR |
TOMELCHWEL T 23 (R3-5—-528R) OB HFF L, £A—7vhy
P OMBES RS AR S v, BACNEREER L CwW B, Ik, TR E 2 R
ELiWELTWE,
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3--5—10 MBI
@ IR~ DFA RN
TR OB FHET Bz, WIEND IO~ OTARGBL IR LT 5,
DEIBITII2KAET, 4 A7 A DOWHTHDBWER LI CIBH 6 - 30~17 30D, 47O FF Tk
B0 OO X, ROHITA B S LTIy, 5AETWO R TR, M 5635 4
DO MY » TR0 ThH ke b, FARTBKEERAZLOREE DL Ebh 5,
o, HNORHNS OHIRTIZS | 00~21 : 00D, BEHYHRADLZ LA TERL,
@ R~ T7A4FFAN
i 08 3 A SR EI i & A % — S FARS D, T THFMEL LS AICHE
iz 5, ¥h, BARNERMSORIC SEHBAD D, JIhbh I = AARTRHAEIK
BHEADEHE LTS,

35 —11 ZEWiKsk

O LWFEH AT A

VAP LEREECE S, EVA-—KRIGOET=F T LERHD, OB TELELAD
IR OB DR, BHIC & DR o T A AR B 27>
BHHDENHVIHE, # 7Y —SHICERL TR L DB,
SR BOASEEEIT, 50, FIA AR DA RS h B,
@ MBI L ERA 7 ADEE
5 P10 25857 0 352 AUCAS IR I (traffic counter) A3 X b, A5H (15D iiHk
bEDE Y 7 AWDF =& nF —KEHER D, BRAPEMNCIIBHED, 72 e -k
o= bty a R L, SREERT S, $RA Y IA VIR L D T - 2R IT ST
BhH, CALDF - 2R L, B, BITHCEVESYIIARETEL WS,
@ RPN
HEWYHY - vORE, B84 270 0BER EOZERKE (intersection
modification) %D T 5, HBHILEATIRBHMIGH (delay time) IVHIERT BT EMNT
X 7o TTCC CRASE M B DINC, A ADIED T — £ = — AL D # ATV 5,
e, THOER AL RS SR O P LS TR Rk DTV 5,
@ SRRV - & —JTAT
O A NZSHEEETL S A Ui\ fodd, BRI TR AHM Y — VAMEES R T2,
£ 0 5 BHEOMILNIEE X ) —BHRRRATE L ST Td, ¥h, NSO
R L — TIATIC T > TV B 0%, —HTBAT RS T 2200 | BRIV TR W Ah B < A B}
Ve VTR o T\ D, ARG Y =~ X D A ADETHEEER 6 ~ 10k, h b5 18kn, hiC L
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HLi, LoL, —BIERSAEMNY - k8@ L CGET T A%,

3—-5—12 AR

T~ RS AR A WIEIT C(TCTTS) 30D A (19924E10)1), 2~V v + U o T & 7
Y, A HER A T ADHE, FDERERGTEI TR L WS, ¥, SRS A b Rl
ATCWE,

3-6 ARBEREORKA
3-6—-1 Hn |

FZ v, BREC, S0EL FEOEMNM LY, RIS LCE8 <, vkt s & e
RHMERTHS,

W AR FO250 1 FE 4T B, THEREKA S o, HRIOKSEG N #ET = & (B
i) ZHRUTHTR THSMEBO LD, fiEi% T B WRIRATT LT w o & B
W) WisdbokElbhs,

WOPIR R L KESDEYEE LT3 L, BRSEBREShIC O, Boiis s
WREARONBRGRYEHE2MHE LT (T, 4, HoBEis QORI kkFEAey 7O
AEHART B E, ThbOKEMN, WBWERREAE Ry — BRI LTw 5,

3-6—-2 ARRERE

O BAE(
PR O RGBS E R OWEMFFILRIEOHBIR3 -6 — LICR LA EBDTHD,
£ RS WHO OIERED 2 ~ 3 HEORETH D, WHO OFHIIC LIS A OB L <43
REECH S,

F3—-6—1 KAGHSDEBRYREOFEL(L

(¢ g /i)
¥HO
S 1981 | 1982 1 1983 | 1984 | 1985 | 1986 ¢ 1987 | 1088 { 1989 | 1990 | 1981
B 5| 115 7 86 30 94| 1407 111 | 105 91
50, =0 169 1 1 7

(59) | (56) | (40> | (27) | (30D | (32) | (33) | (49) | (39) | (37 | (32)
TSP 60 190 | 2581 337 | 345 317 | 258 | 250 309 | 269 | 257 269
Smoke 50 208 | 133 153| 113} 113 86 89| 135 91| 126 B84

Pb ?ig -|1.66§1.50)2.412.73|1.74)2.13]2.33|1.98|3.35 -

5 )
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@ FWEAL
S0, TSPRPE (4~5HZ5) WBEMEL, LCBENEG A, TOEL2~3HT
Hh,

F3—6-2 KRERWHRSEED LML

(¢t g ,/'nt)
VH1 2B 3|4 |5H |67 88| 9RA}10H 1183 {12H
S0 172 | 106 62 46 86 67 96 85| 1061%¢ 117 683 110

60 | (37 | (22 | (16) | (30) | 2D | 3D | 30 | BT | (4D | (23) | (39)
TSP 232 | 3i6| 1887 233} 162 293 257 | 200 244 276} 262 -

Pb 1.2711.83 -11.32 -12.03 -11.95{1.89|1.66|1.30]3.10
(GEMS 7 —# (1986%2) w X5, () Wilppb)

ST (DOE) €1, ASEBICRONET ~ 2%V avic AL, 7F—2AH LT
B, ADIRC B B BURTE O A O B D ER A A LB, RO 5 6 B REEAE
ChenllH (19934 &, BB 755 8 4 (19944) D F — 2% 77 7 BRTHI LTS
Bofe, TORRRINI-6—-1DLB0DTHS,

UL E B 15, SO, CO Tk 2~ 3%, NOXTIL 5 ~10f% WEAF . Fho, L8
SRS S e h A DD,

@ COELOMHIML
COD | KL Li¥ Lig3sppmicsE L, 4SppmbBiLiciesl &b d5b, £2C, AREW
BEAH: (AQCC) D2 T COBMAFI L AR OB BNEL T~ & 2 hH, ThD

ol C10ppm ARERHE) AL AHEAB D, M D DERETH L T Ehbh -1, (K
3—6-—- 228

fedks, ZOMBMWERL, JEHANARB LI OTH S,

372~



50, CO O Plot of monthly trend November 83 NOx NMHC’

(ppb) (ppm) (ppb) (ppb) (})pm)
250~y 207 100 ’ : i ! Centrol Building. Ville Ave. E
! A _ entrol Bull
I (" ; ] ',‘
200~ 1400 |-4
150+ 4300 3
100+ 200 2
50 ~100 |1
| | ‘ _-‘: ..... " . : ..... ‘...--; ----- : _____ : ____ . . ‘-'.,- ‘ “"1-""_ l..'.-..“:'."-:-m-:""'.- e . . . g s )
0= 0% 0f g 15 5. o0 -0
— 502 0.000-0.250 ppm (date) ——NOx 0.000-0.500 ppm
-------- 03 0.000-0.100 ppm ~--NCH4 0,00-5.00 pen
=00 0,00~ 20,00 ppm o THC 0.00-5.00 pom
SO, CO 0O, ~ Plot of monthly trend August 94 NO, NO,, NOx
(ppb)(ppm){ppb) _ (ppb)
250 207100 Centrol Building, Villo Ave. 500
%
15+
150 60 300
10+
100~ 401 200
5'_
50 100
p- Q- 0
—— 802 0.000- 0.25C ppm (date) —NO  0.000-0.500 ppn
~--03 0.000-0.100 ppm e NO2 00.000 - 0.500 pom
00 0.00-20.00 ppm - NOx 0,000 - 3.500 ppr
R3—-6-—1
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Center 1 : Velie- Asr sq.
Center 2 : Tohid sq. ]
North ; Vanak sq.

South : Molavi sq. “

12¢

10F

MLI1IHIID

DO

Center | Center 2 North Sout
¥Oct. 8, 5:00 am ~ Oct. 9, 5:00 am

B3—6—2 3ELCETSCOREOMNENERR

b

1

3—-7 WAEMEHBICETIE=RY LFORRKR
3—~7~1 B (DOE Department of Envirenment)
1) ==z v rRONE

FF VIR D=2 ) v 7R (E3 T 1) RFE-Tkh, B3 -~-7-1
O@HO LS KEB IR TS, ELEFHETRIO T MRTHTE - T3,

ZhBOMERO 5 %5, DOEAT#E U 6 o (Nall~15% X UNa21) ek ERlE s
WE IR, AT - 28R Tw5, O D4 5 AHA— 2 FAFBOREEIC X b
XhC\wah,

HON ST 5 HBE R, FiE 8FNT O Model 200072y~ L Model 3500 2331 4 &&,
VDR, 7= vHTE D, PIERE LTIRSO, NOx (NO s L OSNO,), JRILAKR (2L
KEB LU 2 # vEHEKE), CO, OB IUE A I (BHEBRIGLSPMAt, <10um) @ 6 1
Hehs, SLBILDOEKFORTI - Twh,

2) WERR L OB O IRR

AR A v A - PGB A DOE AT (Nall) &, 22¥E0 < @ Azadi Square iy (12),
JLi#o Ghothak i (Wl13) % Bigs Lz, |
@ Central Building J&

2 50 MR T LA SRRV TS (S Model 2000) ABHESh TR D, HEBOMCHE

1 B D A BT B, | |

CO DRI, HWLTE ~10ppm EF\ s, WHIIEE D 2 J] © SPMi380ug, nib I,

SO0 L ppm ThH - 12,

@ Azadi Square [
%ﬁmﬁwvu—ﬁAxawI7&v5k§kn—ﬁu—mﬁ%LrﬁEWb@ﬂﬁmﬁ
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®AH D (FHEBND, Y80 Model 350034 - T 5,

10/ 5 T oghiE, BLREHRE TS SR TE D, ORI IR TH » 1o, LTI
OB, SO, 0.0303ppm, CO 5.3ppm, O;~ A > A$FiR, NO 0.100ppm, NO, 0.031
ppm, SPM 108ug, mMEx#R LT, 7o¥s, SPMEIOT — 7 WML LDy v 7 ik - i
THot,

FMGEE T ST — 2 (BERHES L U305 1, F v~ PLCRET S L5
o TERBY, 3V . —FLHEANINAMINDL VAT A THLH D, HEINTINDE
IR LI W,

3 Gholhak &

Shari’® Atifh » DRI FMEORENEL I, BT, OB HHi O Model 3500 % Bk
Licdnh, LinL, BIEAREFRHEERO Lol LT,

108 50 10K R, SO, 0.0126ppm, CO [1.9~13.8ppm. O; 0.0093ppm,
NO 0.171ppm, SPM fEiR, TH- T,

BDOF ) Fb— g AL, N fx = g VFa— TR L 5TV B, OB Flow”
OEFB0.00E Te o T D SR B, (odks, 93F 8 FIVF ORI A D YRR v~
PSSR,

@ Fofth (Keshavars Bluvd i) © Nal8)
A 2 FAOWEEEE AT, S0, CO, KA M ERWELTCHBHTHL, THHD
Laleh AR A BT 5 05880 R GBS /NS R&n#EshTws (FEE
WD), HARE-OWTL, WINREC X 5 8oy v 7Y v 7R L T b LD C
LR, FHIIATH S,
fh, WYUHOFC LATENS, Nl NIGRFHTEILVWEDZ & THol, HELLR
WRWVT S, 8OO EBEIEE X piEl LOwi, BRFEREA ST A=Y DR CE
BAMKIGCED T ETH T, filBR DI AW CH - 1,

LEDRMET BT, ThHONEROERS TARIEN T 5 i, s -
R - T b L AR D L, B P OB >V Thil)ie s v T F VAR
F 4 ) U g VTR, FELHGEEAEDRTOSE S, A4 — 2 — RO
LB A THREBRTHLERD D, Fio, AEHAENBb O TOTRMEENe - Y 2 ET S
ZEBMETHD,

37— 2 AQCC (Ailr Quality Control Company)
BAE, AQCCTREIER 2 #F (3~ 17— 1 D22, 23) RHBITH D, FIHCHIER,
951 HE DA~ FOTETHLH, T, BEWEE ] G 8T CHD,
HFRHD A v A — L FOWO 1 AL RO O Hoseyn-e-Fatemiafl b & Felestinili b D32
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MM AR O WIS (Na22) R Lic, RSO Gkl ke Ny, hIGOKE
WhBE D S RBRIREIRE IR L TETHS,
fsEHI, CO, SO, NOx, HC, Oy, TSP TAH, XHEI0mOS ¥ < A bR ET, A

DI [ Bhb,

XK3-T—1 F~FVTHOKRRGFNER—E
Station " Parameters Managing Lacation of the Year Started
Number Measured Organization Station Collecting Data
1 $0.. Smoke(Sppt) GDEH Shariatii Street 1973
Dust (PH-10),Pb
2z | GOEH, CENS Fast Shosh St. 1976
(ladustrial Area)
3 1 GBEH Hellal Ahmar Si. 1973
4 i GDEH Tohid Squar 1973
5 " GBEH Bamavand St. 1973
6 i GDEH Yadavaran St, 1973
7 “ GO, GENS Seved Jamall 1976
Asad Abadi St.
{Residential Area) :
8 " GOEN Hafez St. 1973
9 1" GDEH,CEMS Yalleyeasr St. 1976
e (Commercial Area)
10 " GOBI Ostad Nejatollahee 1973
11 50, .80x,T.R.C E.P.9 Osfad nejatollahes 1994 April
N.MH.C,C0,0,,
Sust (pn-103 | E.P.0s Centra) Building | (1980 without Dust)
12 " " Azadi Square 1994 (May)
13 " i Gholhak Area 1994(Sepi)
14 C0,50,,N0x,T.H.C " Tajris Area Nov 1994
N MG, Dust {Pu-10)
15 " " Farhang Sara Bahman Hov 1994
16 50, ,Dust,CO " Pirozi Area 1991
17 " " Narmak Area 1991
18 " " Keshavars Bluvd 1951
] Y19 S0, u Emam Khemani Square Not Yet
T a0 C0,S0.,N0x {German Government Engheliab Square 1993
) | Loasen)
21 NOx,S0;,00,05 L.p.0 Ostad Neiatollahce 1980
T.H.C (Emam-Khemaini's (1994)
Shrine**)
22 0,50, ,M0x,T.1.C, A.Q.C.C. Fatemi St./Valleyeasr 1995
TSP, 0,
23 " T i | Bazar Square 1995
24 f v | Mobile Station 1995

GDEH : General Department of Environmetal Health.
GEMS : Global Environmental Monitoring Systems.

E.P.O: Environmenlal Protection, Organization.
A.Q.C.C: Air Qualtiy Control Company.

** Station number2l was located in the E.P.O's Central building since 1980 but it was transferred to the Eman
Khomaini's Shrine in 1994.
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3~ T7—3 MMIZEUWRN (Research Institute of Petroleumn Industry, RIPI)

FTT VT B BRI A 5 v A4 (National Iranian Oil Company, NIOC) o5k
PR+ TR CH L0, TORBIGEB CRAMTRCEGRT AL R2 R - Tk b,
A EOKBBEMITE hb t = 2 Y v LT B, |

WEHAL, SO, CO, SPM, NOx, ##v# ¥+ (0), HC, HS, MFIEW LA ED
Py HEUER TR, BT - REL RE &S B BHRSEIMWELTVD (R LT
B U TAER RO E), FPb0, 7 v— M X5 SO, OMBHE ULBaEr L 2) %,
T & AR D B B0 & & 8 TAT A T TR,

KERER G LI, REOHFTERO®., BSET O ABG Mg @b Thy, 75
v ABOH,S - SO5 (Envirennement s.a, AF.-SH 20M) $H -, Fio, fiwvx 1 70%k[H
Ny 2= VHEDS0E S BB, BERFELR TWIny, B AR TS YEOLO Bt
Tz,

F=ZAA T A — (ATS{k, ADAM3-TM) KA D, 78y ¥ —K@FrhicF —2%BM -2
Voo v TR E LT - T D, YIEKRREMC RS TE S, 108 2 H R SO, 1216
ppb, CHatl.6ppmTH -7, Fh, MEWEHOBENT - 235D, FHOLHEMIETW~
NWTH 5,

C@R#K%,ﬂ%ﬁuJ—Aﬁvf§~mx6%EA%%&%®ﬁﬁ\mﬁﬁﬁwkwlé
BT CADERe, WRABHTOHCIO8H, 7 — 78 v 75 — 2 X 5 smoke DHIE (2
hitd) #fToCwb, LK, BIEK Lo H A7y vy Q4A%ED MBS, EET
VAT W L B2 & DSOS v RARR A U AT 5 e EXE DI SRR b AL
ATWD,

3—-T7—4 HifYE Ministry of Health and Medical Education)
FoF MPCERLOZ P (B3 —7— 1. N1 ~NalO) @lﬁﬂﬁ}ﬁﬁﬁﬂﬁéh'tb%o (B3 -
T—2), AHEOBICELTI~7FiETHo &b dD, $h, TDIBDIFFH (b2,
7T, 9) WMUNEP/WHODOMRBEIERE B i (GEMS, Global Environment Monitoring

System) DATF — > g VilmoT 5,

Hitp 0¥ 5 & Br
i 27

e, B, ROWE &4 140
WEHHZATOLEDTHD, WIhLFOPEC L L4 0T, MEBILILHE LT, Tht
H2ARHHMETH 5,
S0, . Acidimetric method
Smoke L B — B KL
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Pl U A (TSP) S onA Y o — AV YT T T

i OETWIEE Ty vk
Co N < 5 ST RS

3-T7—5 S&EHEOBNIRIMIZ AT
Fom VERIE, BI3-T - 2WRET L5 wR ST (lranian Meteorology Organization,
IMO) DEHIFTD3H, DOE A I L O AQCC THaffith @ 2 MR H S v, iHNKIIE3 — T —
2®i5mmﬁéhfhéo
FHETOBNITELL T O XA 50BN Eh, ThERO 7 v 75 A - TN Tk T
5 (FE3-7-3).
1) Synoptic station (¥&& &)
WEOBMEBCING T, 2 hicb 29 2 - 2D % L TWABEMEN T4 rTid
A, ZOW 3 FIHMEROBIAZ T - T 5,
FHEMEE WAL EIC D b 7~ F vOLREELFT S L 3h D Aghdactiye fy (Noll) & 2L
Lichd, REOBBPEE 0@, P EEE R, e S oBgHE2 G0, RIE, S
(visibility), s - b, AERLZOBHECHEDAEL CW%., BMASFEL TR
b, ¥, FMILE GEE3,000m) bbby 277 Y FROLOWMERLER LTS,
2) ERSSEm
LTS oo VY FIR L D, BEI00E Y A (f916ke) ETORGEBMIMEIT - T D,
BaldE D 2 @, {EAEERERE (GMT) ¢ 0 W& 1285 (Local timetx+3.5h) Kfibhs,
3) Climatology station CHIEFT)
— R IBETR A 3 7T 0, B, B, A0 3HOLGEMHET - Tw5, HEHEEE, &
K, BHARIE, BPE, BRI, RSB, R, Ead ZE (8 BRIFERR) T ez
GMT 3, 9, ISBfibhTns,
4) WERNRE
HEHMAS #ITRE IR TR, 1H2 (GMT 3K & 15, FoRKEEl-Tw5,
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#3—7—2

7 RO KL BT

Station Parameters Managing " Location of the Year Started
# Measured Organization Station Collecting Data
i Tem,Pres,Rel . Hum, | E.P.0 Ostad Nejatolahee 1980
¥.5,¥.B,5.},
pA Rain gage 1.M.0 East of Tehran 1987
3. u 7 1.X.0 Nori-west of Tehran 1987
| " " |.K.0 West of Tehran 1987
5 I " [.X.0 Soolegan 1987
6 " " |.M.0 South of Tehran 1987
7 Climatotogy 1.K.0 Chitgar Area 1990
8 Climatology [.K.0 Amin Abad Area 1963
g Clinatology [.4.0 Emam Khomaini Airpori 1991
10 Synoptic 1.M.0 Hehirabad Air Port 1942
11 Synoplic 1.4.0 Aghdaciye Area 1587
12 Synoptic 1.%.0 Dooshan tappeh Area 1971
i3 Synoptic [.M.0 Geophysics(Amir Abad)
14 Upper Air 1.¥.0 Mehrabad Air Port 1942
15 Tem,Pres,Rel Hum A.Q.C.C Fatemi St./Yalleyeasr 1995
¥.D.¥.5,5.%
16 " AQ.C.C Bazar Square 1995
17 U A.Q.C.C Hobile Station 1995
EP.O: Environmental Protection, Organization.
A.Q.C.C. Air Qualtiy Control Company.
I.M.O:  Iranian Meterological Organization.
FI-T7-3 X7F~IFvEOSLBNR—E
B B 4% WALEE| B & B % | BA( | RuE |BE7essA| EMEB
Syneplic (BT Tehraw (Mehrabad) 10 3B 427 b1 1191 1942 i #5490
” : Aghdaciye 1 35477 510 317 1548 1987 by 1
" lioshan Tappeh 12 35427 61" 4" 1209 1971 fiisg "
" Geophysics {Amir Abad) 13
FREeR Tehran (¥chrabad) 14 w42 50 e 1191 1942 00, 12K LR%s%
Climaterogy CRIERD [Chitgar 7 3420 51 08 1215 1390 03, 09, 15 B, BAEE
i Anin Abad § 3" 37 51" 28 1000 1953 " [Eﬁf&. BiE, &IE
w Eman Khomeini Airport 9 32 5L 0e” 1004 1991 " LE (SER
WOR R Bas1 of Tehran 2 343" bIT M 1244 1987 03, 15 Bk
'f Norih-west Tehran 3 35 45" 510 16 1548 1987 " "
ir Kesi of Tehran i 3H 43" 81T 07 1226 1987 " "
" Soclogan 5 49" 517 18 1550 1089 i "
i South of Tehran 6 B3 51" 23 1124 1987 " "

(S F ORIFRR S LU Y X b R0
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3-8 R—hiar#irz.b, TOM

BhToa vz e d, B, KRGO 2 vz v b L E Do &
THote, POl 7T ~7 viliDl00%ILHE TR IR TRD, F~J vilioiiey - 2505
O—FPTCHBERAKE, 2v Az v E L CEB LT T 5,

3-8—-1 XE5HEFHE2 v 2L
*AQCC (AIR QUALITY CONTORL COMPANY)
56 Nikohghadam St., Northen Sorewardi Ave. Tehran 15518 IRAN
TEL (9821) 864-533, 861-599, 864-457 FAX (9821} 865-180
1204,

3-8—2 ZABAfkavHAzVE
*TTCC (TEHRAN TRAFFIC CONTROL COMPANY)
Management Building
37 Mehrdad St., Ostad Motahari Ave. Tehran 15759 IRAN
TEL (9821) 884-5888, 882-2430 FAX(9821) 883-9701

#2504 (W= v 2 =-v504)

*TCTTS (TEHRAN CONPREHENSIVE TRANSPORTATION & TRAFFIC STUDIES)
171,/1 Mirdamad Ave., Tehran 19116 IRAN
TEL({9821) 806-9790, 200-9057, 200-9058 FAX(9821) 808-9790
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PRIk ke, ST ORR, A T I Isi D BB R M S B C O I RISV TR
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gy 2l L1,
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b WS - 2 ORE - W7
() 87— %
(a) M boBin, RHE, &IE, K
(b A5, B, REOHME S r7 741
(2) HESEFHEHCINLT — 2
() ARHREEOHLRFHEONRTH (An, o, o4, THEEEL M
BETOB, = FAF-ME LS, Tofb)
(b) XRIGHBIM DO RARFE I & BOK
(3) K&HEF—2x (CO, #A+, SPM, S0, NOx, Pb)
(4) WESREFET — £
(a) TRPAPERER (RENIE SLEE, MRBHENR EE, Ry 1 2%)
(b) HEEEEY AT & (BEEROR LB, REOMEHE & E
() BB 7 &
(5 BERAST — £
(a) LHGERRAC MR
(b) BB, Hi4 Bk R
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() BE5dr7 —# (Pb)
(6) KRFRHT A4, Bt
(1) KRGHTBT 2478, Ml A7 A

(72—% 1: WERCHITHE
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() Kgde
() kRS GRif, R, HLEE, BE. 1)
W) LRESZ (R, RE, BEOHES =771 1)
(2y K&EHEMAE (CO, SPM, SO, NOx, (NO, N0 NO,», HC, O, Pb
LRDESET — 5 RODARESF — 210w Tik, ABRHEORBINA GIHE 0
DR BBEAD D, (DRRLTOBMD. RESIFREAQCCEDE=4Y v 7
R E D HHRE T — 2 R BARHRITS S L LB, YT — 2 OWMIEHHAMO KD B
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() LMk (AR - CO, Smoke, SO,, NOx)
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HEHEE 1 Terms of Relerence

(o e s G185 25

Air Quality Coniiel Cao.

Terms of Reference of the Proposed Study

Necessity/ Justification of the Study:

Background:

Greater Tehran with a current population of over 8 millions and an area of
approximately 2000 squara km, sufiers heavily irom lite threatening atmosphearic
poliution, arising from the ganaral pace of urbanization during the last few d=cadeas,

At present, there are mora than 1.5 millian motor vehicles and some 300000
factories and officas in Tehran. Although no dziailad information an tha ditiarant
sourcas of pollution is available, visual obsarvaiion raveals that motor vahicles ars
the main sourca of pollution. On a more genaral basis the avaraga annual (avals of

)

major pollution slemeants ara considerably well abova the parmissible siandzards 23

¥

will be described below. -

The government of the Islamic Republic of fran has set itseli the task of
confronting with the environmantal and speciiically air pollution problams.

Stariing irom this general governmeant policy, the municipality of Tehran, undar in2
teadarship of the mayor of Tehran vestad wi.t'n authority on bzhall of e Ministry of
Interioe has taken the initiative steps to deal camprahansively and eiiectively with the
air pollution problerm in Tehran Meatropolitan Arza.

It is in the light of this background that the prasant proposal is being sat forth ior

considaration by ODA ofiicials in Japan.
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Tehran's Geographical Conditions

Tehran has a diy and warm climate in summer and a cold climate in winter with a
recorded maximum temperature of 43° and a minimum temperature of -14%, Wind
direction is normally from northwest to east and southeast, or southwest 1o
northeast. Atmospheric inversion occurs in approximalely 250 days during a year
with very high concentration of pollutants. The average annual rainfalt is only 200
mm.?urthermore, the city is surrounded by high mountains which inhibit natural
circulation of air and cause stagnation.

Despite Tehran is rankad among'the.wors’{ pollutad cilies in the WUrId, rathar litile
study has been mads {o pose this major problem. The available data and
information are limited and scatiered both on time and geographic locations scales.
Somz monitoring stations hava only limited measuremanis and their equipments are
primitive and perhaps outdatad.

As meaniionad alove, there has besn no comprehznsive swdy on air poifution in
Tehran. Howsver, the analysis made by Global Monitoring Systam (GMS) indicates
that Tehran is the most polluted city in the would as for as SOp and {otal suspandad
particies (TSP) arz concarnad (see Table 1). In regard with other pollutants itis
rankad the second, and in most situations the concantration iaval is well abova ths
standard values. Tables 2 and 3 show the total and the mobile source pollutanis
discharged into Tefran atmosphare. t may be seen that the majority of polluiants is

emitted from motor vehicles which indicates the priority arsa of the project should be

the mobile sources.
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Health Problems:
This severe air pollution threatens the tife of inhabitants in the Greatar Tenran

area, The statistics revealed by ihe Mortality Office shows that in the past dacads
the heart attack has increased by 12%. Another study conducted by thz school of
Medical Sciencas - The University of Tehran on 2421 elementary school siudznis in
two different school districts, ons in the northern part of the city with rather betier
and cleaner air and another in a central district with heavy irafiic and polluied &ir,
indicatad that ihe respiratory dessases were almost twice in the poliuiad area. Tha
study was periormad under identical social and economic conditions . It was shown
in the same study that eye deseases in the two districts were £.7 znd 9.2%,
respectively. Similar results werz obtained with irequent headaches, abssnceirom
school, eic. In anothar study the amount of lead in the [2aves of trsas wilhin tha cily
were measurad and comparad wih the amount of [zad in [zavas in ih2 suburbs. Tna
results showed that the amount of fead in the polluted arsas were bstwszn 1.25 {0

9.2 times-thz amount of lead in [aves in the less polluted subwrban araz,
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Table 2*. Total pollutants dischanged into Tehran atmosphere (ions/day)

CoO HC NOx sO2 P> Pb

5205 752 433 2132 | 207

)i

* source: Sustainable development report by UNEP.

** particulate matter

Table 3* Pollitants discharged into Tehran atmosphere by mobile

sources (tons/day)

Co HC NOX SO5 P Ph

o)

5200 750 183.5 432 180

* Source: Sustainable development report by UNEP.

** pariculate matier

-61—




EDRE R P S 9 Rl U g

Air Quality Control Co.

Existing Facilites
Two stationary monitoring stations and one mobile station are being insialled and
operated by the Municipality of Tehran in the near future. However, oiiher
organizations also measure some air pollutanis which include:
“i. The Health Ministry - measures 50p, smoke, suspended particles, lead, and CO by
sampling methods .
2. The Environmental Protaction Organization monitors SOp, NGp, CO, HC, suspandad
pariicles, and Ogx.
3. Tha Atomic Energy Crganization of Iran - measures metal and nonmetal slemenis.
4. The Metzorological Organization: measures and collects the meteorclogical data
which also include some poliutanis’ measurements.
Despite these measuremeants, as mentionad earfier, the available daia ar2 not
sufficiant to be used for the davelopment of a masizr plan. The tims pariods and
gzographical location of the measuring stations are not regﬁlar and must b2

spacified 10 gathar coherent and consistent data.

Objectives of the Siudy

1. Devziopment of a masier plan and a sirategy to control and reduce the air pollutanis
and to improve air quality in the Grsater Tehran Area.

2. Measurament and monitoring of various pollutants including CO, S0p, NOx, HC, PM,
On, 2nd Pb on the hourly, daily, monthly, and annual basis.

3. Determination of the contribution of 2ach pollutants.

4. Preparation of dispersion map of pollutants,

5. Determination of the contribution of various sources of pollution inciuding
transportation; domestic, industrial and business ofiices.
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6. Establishment of a warhing communication systam.

7. Establishment of an online system to reduce the traffic load in heavily pollutad arsas.

8. Aquisition and-implementation of the technologies required 1o upgradzs motor
vehicles in order to reduce éir poliution which includes catalytic converters, carbon
canisters, alternative {uels, etc.

9. Establishment of the standards that can be achieved within the nextiive and ian
years.

10. Establishmant of an air pollution conirol reseaarch centar.

11. Developmeant of an educational program for awarenés;s oi the general public,
technicians,-and engineers to cope with the problams of air pollution.

12. Promotion of the axisting motor vehicle festing and inspection facilitias.

13. Development and transfar of tachnologies required to reduce air pollu{iop from

indusirial sourcas including physical and chamical treatment procassas.

Study Area:
The study will be parformed in the Greater Tahran area, covering an aree of aboui
40 x 50 km. Howavar, other large cities oi lran including isfahan, Mashad, Tabriz,
Shiraz, etc which have similar problems may also baneafit from the oulcame this

project.
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HEmEE 2 Scope of Work
SCOPE QF WORK
FOR
THE STUDY
ON
AN INTEGRATED MASTER PLAN
FOR
AIR POLLUTION CONTROL
IN
THE GREATER TEHRAN AREA
IN
THE ISLAMIC REPUBLIC OF IRAN

AGREED UPON BETWEEN
MUNICIPALITY OF TEHRAN
AND
JAPAN INTERNATIONAL COOPERATION AGERCY

Tehran, 4 October, 1994

Mr. Gholam—Hossien KARBASCHI Mr. Yoshio YAGI
Lord Mayor of Tehran Leader of the Preparatory
Islamic Repbu%ic of" fran Study Team

Japan International

: Cooperation Agency
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I. INTROBUCTION

In Response to the request of the Government of the Islamic Republic of
Iran, the Government of Japan has decided to Study on an Integrated Master
Plan for Air Pollution Control in the Greater Tehran Area in the Islamic
Republic of Iran (hereinafter referred to as "the Study") in accordance with
the relevant laws and regulations in force in Japan.

Accordingly, the Japan International Cooperation Agency (hereinafter
referred to as "JICA"), the official agency responsible for the implementation
of the technical cooperation programmes of the Government of Japan, will
undertake the Study in close cooperation with the authorities concerned of the
Government. of the Islamic Republic of Iran.

The present document sets forth the scope of work with regard to the
Study.

IT. OBJECTIVE OF THE STUDY

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

economic activitites and air pollution in the Greater Tehran Area.
III. STUDY AREA

The Study area will cover the Greater Tehran Area, which is the area

within the administrative boundary of Municipality of Tehran.
IV. SCOPE CF THE STUDY
Phase 1: Basic Study

Collection and review of the following available data
(1) Meteorological Data
(a) Wind direction and velocity, temperature and humidity on the ground
(b) Vertical profile of wind direction, velocity and temperature
(2) Socio-Economic Condition
{a) Future projection of socio-economic indicators related to air
pollution (e.g. number and distribution of population and household,
industrial production and its type, traffic volume and its type, energy

consumption and supply)
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(b) Existing socio-economic development plans and policies related to air
pollution
{3) Ambient Air Quality Data
co, SPM , SO, , NGO, , Fb
(4) Stationary Sources Data
{a) Combustion facilities of factories (type and size of combustion
facilities, volume and quality of fuel, dimension of stacks, ete.)
{(b) Residential heating systems (type and size of combustion tacilities,
volume and quality of fuel used)
{c) Overall fuel content analysis data
{5) Mobile Sources Data
{a) Traffic volume in major roads
{b) Emission factors by type, by age
(e) Mumber of automobiles by type, by age
(d} Fuel content analysis data including Fb
(e) Fuel consumption
{(6) Air pollution Laws and Regulations

(7) Administrative and Financial System related to air pollution
Phase II: Measurement and Analytial Study

1. Basic Survey.
(1} Meteoralogical Survey
{a) Surface meteorology
Wind direction and velocity, ground temparature, humidity and solar
radiation
{b) Upper layer meteorology
Vertical prdfile of wind direction, velocity and air temparature
(2} Survey of Ambienl Air Quality
¢0, SPM , SO, , NO, (NO, NO;) , HC, O: , Pb
(3) Survey of Stationary Sources
{a)} Combution facilities of factories
{(survey items: €0 , Smoke, 30, , NO, )
(b) Typical residences
(survey items: €O , Smoke, SO, , NO, )

{¢) Emission factor

e



(4) Survey of Mobile Sources
(a) Traffic survey (number of cars by type and by road, and average travel
speed)
{b) Emission factor

{5) Survey of Elemental Composition of Suspended Particles

2. Analysis of the Air Pollution Mechanism and Examination of the

Applicability of a Simulation Model

(1) Arrangement and Analysis of the Data acquired through the Basiec Survey
described in above 1.

{2} Comprehensive Analysis of the Relationship among Meteorological
Condition, Pollutants discharged and Ambient Air Quality

{3) Examination of Applicability of a Simulation Model based on the Results
of the above 2.~(2).

3. Analysis of Future Conditions relevant to Air Pollution
{1} Analysis of future Socio-Economic Conditions related to Air Pollution
{2) Estimation of Future Pollution Loads
{3) Estimation of the Future Ambient Air Quality, and to Identify the

Pollution Comtributicn by Source
Phase I1I: Formulation of an Integrated Air Pollution Control Plan

{1) Emission Reduction Plan
(a) Determination of targets in ambient air guality
(b) Allotment of emission to be reduced
{c) Study of Control measures for sources from the viewpoint of technology,
economy and administration
{d) Formulation of a comprehensive emission reduction plan
{2) Supporting Measures to Implement the Emission Reduction Plan
{a) Institutional set-up including strengthening of organization, staff
and equipment
{b) Economic incentives such as tax favor and subsidy system
(¢) Appropriate monitoring system for both emission and ambient air
quality
(3} Tmplementation Plan for the Emission Reduction Plan
{a} Schedule

(b) Cost estimation
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V. STUDY SCHEDULE

The Study, in principle, will be conducted in accordance with the
tentative work schedule attached in the ANNEX.

VI. REPORTS

JICA shall prepare and submit the following reports in-English to the

Government of the Islamic Republic of Iran.

1. Inception Report
Thirty (30) copies at the beginning of the first work in Iran.

2. Progress Report (1)

Thirty (30) copies at the end of the second work in Iran.

3. Interim Report
Thirty (30) copies at the beginning of the third work in Iran.

4. Progress Report (2)
Thirty (30) copies at the end of the third work in Iran.

5. Draft final Report
Thirty {30} copies at the beginning of the forth work in Iran.
The Government of the Islamic Republic of Tran shall submit its comments

within one (1) month after the receipt of the Draft Final Report.

6. Final Report
Fifty (50) copies within two (2) months after JICA's receiption of the

said comments on the Draft Final Report.
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VII. UNDERTAKING OF THE GOVERNMENT OF THE ISLAMIC REPUBLIC OF IRAN

In accordance with the laws and regulations in foree in the Islamic
Republic of Iran, the Government of the Islamic Republic of Iran, through MOT

will take the following measures:

1. To facilitate smocth conduct of the Study, as follows;

(1) to inform the members of the Japanese Study Team (hereinafter referred to
as "the Team") about any existing and forseeable risk in the Study area and
to take any measures deemed necessary to secure the safety of the Team;

(2) to permit the members of the Team to enter, leave and stay in the Islamic
Republic of Iran for the duration of their assignment therein and arrange
entry and exit visas, residence permits, and work permits for the members of
the Team, if necessary, for the implementation of the Study, and exempt
them from foreign registration requirements and consular fees;

{3) to exempt the members of the Team from taxes, duties, fees and any other
charges on equipment, machinery and other materials brought into the
Islamic Republic of Iran for the implementation of the Study;

{4} to exempt the members of the Team from income tax and charges of any kind
imposed on or in connection with any emoluments or allowance paid to the
members of the Team for their services in connection with the
implementation of the Study; '

(5) to provide necessary facilities to the Team for the remittance as well as
utilization of the funds introduced into the Islamic Republic of Iran from
Japan in connection with the implementation of the Study;

{6) to secure permission for entry into all non-prohibited areas required for
the proper conduct of the Study;

(T} to secure permission to take all data and documents (including maps,
photographs) related to the Study out of the Islamic Republic of Iran to
Japan by the Team; and

(8) to prepare medical services as needed. The expenses will be chargeable on

the members of the Team.

2. The Government of the Islamic Republic of Iran shall bear claims, if any
arises against the members of the Team resulting fram, occuring in the course
of , or otherwise connected with the discharge of their duties in the
implementation of the Study, except when such claims arise from gross

‘negligence or willful misconduet on the part of the members of the Team.



3. Municipality of Tehran {hereinafter referred to-as "MOT") shall act as a
counterpart agency to the Team and also as a coordinating body, through the
Steering Committee, in relation with other governmental and non-governmental

organizations concerned for the smooth implementation of the Study.

I, MOT shall, at its own expense, provide the Team with the following, in
cooperation with other relevant organizations concerned:
{1} available data (including photographs and maps) and information related to
the Study;
{2) counterpart perscnnel; and

(1) identification cards.
VITT. UNDERTAKING OF THE GOVERNMENT OF JAPAN

For the implementation of the Study, the Govermment of Japan, through
JICA, shall take the following measures :

(1) to dispatch, at its own expense, the Team to the Islamic Republic of

Iran;

{(2) to pursue technology transfer to the Iranian counterpart perscnnel in
the course of the Study through on the job training;

{3) to have the member of the Team ohserve the rules and regulation of the

Islamic Republic of Iran in the course of the implementation of the
Study; and

(4) to have the reports of the Study be basically open Lo public in both

countries with the consent of MOT.

IX. CONSULTATION

JICA and MOT shall consult with each other in respeect of any matter that

may arise from aor in connection with the Study.
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{HBR%E 3 Minutes of Meeting

MINUTES OF MEETING
FOR
THE STUDY ON AN INTEGRATED MASTER PLAN FOR
AlR POLLUTION CONTROL 1IN THE GREATER TEHRAN AREA

IN THE ISLAMIC REPUBLIC OF IRAN

AGREED UPON BETWEEN
MUNICIPALITY OF TEHRAN
AND

JAPAN INTERNATIONAL COOPERATION AGENCY

Tehran, 4 October, 1994

Mr.Gholam-Hossien KARBASCHI Mr. Yoshio YAGI

Lord Mayor of Tehran Leader of the Preparatory
Islamic Republic of Iran Study Team

Japan International
Cooperation Agency
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In response to the regquest of the Government of the Islamic
Republic of Iran, the Preparatory Study Mission (hereinafter
referred to as "the Mission") of the Japan International Coopera-
tion Agency (hereinafter referred to as "JICA") visited Iran from
24 September to 4 October, 1994, to discuss the Scope of Work
for the Study on an Integrated Master Plan for Air Pollution
Control in the Greater Tehran Area (hereinafter referred to as
Ythe Study").

The Mission carried out preliminary field surveys of the
concerned area and held a series of discussions with the offi-
cials of the Municipality of Tehran {(hereinafter referred to as
"MOT"), other relevant Ministries and Organizations from 26
September - to 3 October. The 1list of attendants is shown 1Iin
Appendix.

Both sides agreed to adopt the Scope of Work for signing
with the following understandings;

1. Air Quality Control Company (hereinafter referred o as
"AQCCY")}, MOT shall act as the responsible and leading agency for
the Iranian side.

2. For the smooth implementation of the Study, MOT shall organ-
ize the Steering Committee consisting of the representatives of
the followings;

AQCC _

Department of Environment
Ministry of Industry
Ministry of 0il
Meteorology Organization
Ministry of Health

It is suggested by MOT for the Department of Environment to
be the chairman of the Steering Committee Meeting.

3. If in the course of the Study further available data appears
necessary, MOT shall endeavor to provide such non-prohibited
data.

4. In reference to the section 1V of Scope of Work (SCOPE OF THE
51UDY, Phase II1: Measurement and Analytical Study, 1.Basic Sur-
vey),
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(1 Measurements should be taken with existing and planned
egquipments by the Iranian side and their results should be made
available to the Team. If those data do not fulfill the re-
quirement of the Team, the Team will take measurements at its own
expense. '

{2) Emission inventory for present socio-economic conditions
should be included. '

5, The Mission suggested the essential ceollaboration of the
Department of Environment with MOT for the smooth and effective
implementation of the Study. '

6. MOT will provide transportation, suitable office space,
necessary office equipments, furniture, telephone and facsimile
machine at the expense 0f the Team.

7. In reference to Section VIII of Scope of Work (Undertaking of
the Government of Japan, (4)), the Report of the Study open to
public should be limited to the Final Report.

8. The Iranian side should inform in detail the present situa-
tion of the air pollution monitoring stations and the parame-
ters monitored in those meonitoring stations to JICA through the
Embassy of Japan by the end of vear 1994, '

9. The Mission stated that the data and expertise of the coun-
terpart personnel necessary for the Study will be informed in
detail to the Iranian side three months -before the commencement
of the Study.



APPENDIX

LIST OF ATTENDANTS

Mrs. P.Hasteh Environmental Consultant to Lord Mayor
of Tehran

~Dr, M. Shafie-~Pour i Executive Director, AQCC
Dr. M. Soltanieh Advisor, AQCC

Mr. B. Ahmadinejad P.R.Director, AQCC

Dr. Ha'iri-yazdi Regearch Director,

Minigtry of Heavy Industries

Mr. Akbarinejad M. Chief of Air pollution group and GAW
station, Meteorology Organization

Mrs. M. Pedram Meteorology QOrganization

Mr. H. Salmanmanesh Director-General of Environmental
Department, Ministry of Health

Mrs. Z. Ahmadzadeh Senior Expert on Air Hygiene,
) Ministry of Health

Mr. Y. Yagi Leader, JICA Mission

Mr. 5. lkeda Member, JICA Mission

Mr. T. Sugawara Member, JICA Mission

Dr. M. Fujimura Member, JICA Mission

Mr. T. Hamada Member, JICA Mission

Mr. K. Koshikawa First Secretary, Embassy of Japan
Mr. H. Kanazawa Second Secretary, Embassy of Japan
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{HE#EE 4 Questionnaire
In order to persue the task of the Mission effectively within the limited
period of Lhe time, the Mission kindly request Iranian side to prepare the
answers to the following questionaire prior to the visit of the Mission.
It would be highly appreciated if you could provide the Mission with the
related reports and documents prepared by International institutions such as

IBRD, WHO, UHDP and other bilateral apgencies such as GTZ, SIDA.

Questionnaire
on the
An Integrated Master Plan for Air Pollution Control

in the Greater Tehran Area

1. General information

1) Population growth and urbanization tiend in the city and the Greater Tehran

area
2) Climate and topography of the area
3) Meteorological data (wind direction and speed, temperature, solar
radiation)
1) Existing land use pattern indicating commercial, industrial, residential,
and other types of land use
- 5) Types of induslries and their respective compositions (in terms of
workforce, oubtput)
6) Humber of factories and enterprises (type and size)
T) Existing economic, land use, and transporl plans {(MNational fconamic Plans,

Tehran Haster Plan, Transport Plan etc.)
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2. Administrative and research organizations concerning air pollution control

both in the Municipality of Tehran and the Central Government

1} Respongibility of Organizations
2) Organizational structure, number of personnel, budget of relevant
administration and research organizations

3) Number and types of the measuring equipment owned by these organization
3. Air pollution control measures for factories and enterprises

1) Environmental ambient air quality standard

2) Emission standard of air pollutants for flue gas

3} Relevant laws and regulations conceraing air pollution control (existing
and planned)

1) Current situation and future plans concerning regulation of flue gas

5) Plans for relocating factories
L, Air poliutioni control measures for mobile sources

1) Emission Standard of air pollutants for exhaust gas

2) Relevant laws and regulations concerning air pollution control {existing
and planned)

1) Exhaust gas reduction measures (removal of lead in gasoline, regulalion on
exhaust gas conlrol)

§) Detailes of vehicle inspection system and responsible apeancies in relalion

to emission control
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J.

Location and types of air pollution monitering points and meteorological

survey site

1) Number of existing monitoring points and their sites (locations and
surrounding environment)

2) Agencies responsible for maintaining these monitoring points

3) Types of pollutant measured, and their measurement methods (types of
equipnent) |

1) Measuring freguencies and duration

%) Pata obtained from the monitoring

6} Maintenance and calibration of measuring equipment

. Existing emission sources and their location

1) Location of industrial areas and large factories

2) Number of smoke and scot emitting facilities {separated by kind of industry
and size)

3) Motor vehicle types and the corresponding fuel types (gasoline, diesel,
ete.), composition and emission factors

A} Fuel consumption {by kind and purpose)

5) Trends in consumption of leaded gasoline for the last ten years

. Vehicle usc and production

1} Registration numbers of mofor vehicles by type {automobiles, trucks, buses

and motorcyeles)
2) Manufacturing and assembly industry of motor vehicles

3) Types and volume of motor vehicles used for public transport
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8. Traffic and transport systems

1) Location and length of major roads in the central city and the Greater
Tehran area

2) Peak hour traffic volume and daily traffic volumes

3) Annual vehicle kilometers by all types of motor vehicles

I} Existing and planned traffic management measures (such as area licensing)

5) Responsible government agencies and other organizations involved in

planning, constiruction, and maintenance of each type of facility
9. List of local consultants in the field of air pollution

1) Company gualifications and number of staff

2) Average billing rates of consultant

=70



/&R 5 INCEPTION

PREPARATORY STUDY
ON
THE INTEGRATED MASTER PLAN
FOR
AIR POLLUTION CONTROL
N
THE GREATER TEHRAN AREA
[N
THE !SLAMIC REPUBLIC OF IRAN

INCEPTION

SEPTEMBIER, 1994

JAPAN INTERNATIONAL COOPERATION AGENCY

80—



1. INTRODUCTION

In responce to the request of the Goverament of the Islamic Republic of
Iran, the Government of Japan decided to conduct a study on the Integrated
Master Plan for Air Pollution Control in the Greater Tehran Area in the
Islamic Republic of Tran (hereinafter refered to as "the Study"), and
entrusted it to the Japan International Cooperation Agency (JICA).

JICA dispatches a preparatory study team headed by Mr. Yoshio YAGI,
(hereinafter refered to as "the Mission") to Iran from 22 September to 7
October, 1994. '

2. STUDY OBJECTIVES AND PROCEDURES
The ohjectives of the Mission to Iran are:

(1) to confirm the background of the Study objectives, contents of the Study,
Scope of the Study, Prierity of the Study components, desires of the Iranian
Government, field reconnaissance and collection of data and information,

and

(2) to agree and sign the Scope of Work (S/W) with the representative of the

Municipality of Tehran on behalf of the Iranian Goverament for the Study.
(Minutes of Meetings (M/M) will also be signed for the detailes of result
of meetings on the Study plan.)

The procedures of the preparatory study are as follows:

{1) The Mission examines the contents of Terms of Reference which document was
sent from Iranian Goverament to Japanese Governmenl on 20 July, 1992, and
prepares the draft of $/W and Questionnaire in Japan. The Mission consults
with JICA headquarters, the Ministry of Foreign Affairs and the Environment

Agency of Japan about the draft of S/W prior to their visit fo Iran.

(2) The Iranian Governmenkt examines the structure and Functioas of Lhe
Steering Comnittee for the co-ordination and smooth implementation of this
Study and establishes the Steering Committee, prior to the visil of the

Mission.

-81-



(3) The Mission conducts a series of discussions with the concerned officials
of the Tranian Government and field surveys in Iran. S/W and M/M are signed

and exchanged by both parties.

(4) The Mission, after their return to Japan, makes a Preparatory Study Report
to submit to JICA and concerned Ministry/Agency. The repert includes
results of discussions and field surveys in Iran, items of proposed Study,
Study method, demarcation of Study works among concerned Iranian
Ministries/organizations and the Study team, schedule, necessary technical
fields of the Study team members, equipments and materials for the

implementation of the Study, etc.

(5) Following the report of the preparatery study, JICA seleets a Japanese
consultant firm among its registered consultants by proposal method and a
contract is made for the implementation of the Study between JICA and the

selected consultant.

(6) The Study is then implemented by a Study team. JICA Advisory Committee is

also organized for the surpervision of the Study work.
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3. MISSION MEMBERS
The Mission is composed of five (5) members as follows:

Name In charge of,

Position
{Period of stay in Tehran)

(1) Mr. Yoshio YAGI Leader/Air Pollution Control Plan

Special Assistant to Director-General,
Air Quality Bureau,

Environment Agency

(24 September - 4 Octaber)

{2) Mr. Shigeru Ikeda Measures for Pollution Sources

Chief for Section,

Bureau of Environmental Protection,
Tokyo Metropolitan Government

(24 September - 4 October)

{3) Mr. Takashi SUGAWARA Coordinator

Second Social Development Study Div.,
Social Development Study Dept., JICA
(24 September - 4 October)

(4) Dr. Mitsuru FUJIMURA Monitoring Plan

GREEN BLUE CORPORATION
{24 September ~ 9 October)

(5) Mr. Toshira HAMADA Urban-Environment/Institutional Plaa

KGKUSAT KOGYO CO.,LTD.
{24 September - 9 October)
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L STUDY SCHEDULE (tentative)

JICA proposes, through the Embassy of Japan, to the Iranian side the

following schedule. The Municipality of Tehran is kindly requested to arrange

the necessary meetings and field surveys of the Mission to the concerned

organizations, places in Tehran as written below.

2 September (Saturday)

AM:

25 Sep.
AM:
PM:

i.
2.

3.

2b Sep.

Hission arrives Tehran by LH600.

(Sunday) . (at Tehran)
Courtesy call to and meeting with the Embassy of Japan.
Courtesy call to and meeting with the Municipality of Tehran.
Courtesy call to the Mayor.
Confirmation of the arrangement of the schedule of meetings, field
surveys in Tehran.
Presentation/explanation of Draft of S/W document by the Mission.
(Brief discussion will be followed. Participation of Steering
Committee members/concerned Ministry, Agencies will be also

appreciated. )

(Monday) (at Tehran)

Meelting with the Steering Committee/representatives from various

concerned Ministries/Agencies.

t.

A8}

Explanation by the Mission on the main points of the Draft of S/H
incl. general scope of the Study, Study area, Study structure and
components, demarcation of the Study work and Undertakings between

Iranian and Japanese side, Study Schedule, Reporting.

- Explanation by the Iranian side on the preparation for this Study,

including the structure and functioa of Steering Committee for the
Study.

. Explanation by the Tranian side on the response to the Questionaire

sent by the Mission in advance.

. Explanation by the Iranizn side on the state of the air pollution in

Iran, Lhe activities taken including monitoriﬁg of ambient air,
pollution sources control, meleorological ohserbation, and the

availability of data on emission factors of auto-mohile exhaust gas
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27 Sep.

28 Sep.

29 Sep.

and flue gas factories, etc.

. Discussion on the above.

{note) Officials of the monitoring organizations and concerned
reseach institutes in Tehran are requested to attend this weeting for

the explanation and discussion.

{Tuesday) {at Tehran)
Visit to Factories
Arrangements described below would be highly appreciated.
Visit to 5-b6 factories in variocus industrial types.
Please include medium-sized factories and one big-sized factory.
Mission is also interested in seeing processing and pollution

control facilities in the factories.

{Hednesday) {at Tehran)
Observation of Pollution by Traffic.
Arrangements deseribed below wculd be highly appreciated.
Observation of main fraffic routes.
Visit to the candidéte sites for checking traffic volume.
Visit to a laboratory responsible for testing and checking of the

exhaust gas.

{Thursday) {at Tehran)
Observation of Ambient Air Quality Monitoring Station.

Mission members will have a look at the general conditions of Tehran

and its environs area by car and on foot, hopefully with Iranian

counterpart(s).

30 Sep. {Friday) ' (at Tehran)
No official schedule is made.
1 October (Saturday) {at Tehran)

Meeting with the Steering Committee/representatives lrom various

concerned Ministries/Agencies.

Discussion on a Draft of S/W.
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2 QOctober {Sunday} (at Tehran)
Meeting with the Steering Committee/representatives from various

concerned Ministries/Agencies.

Discussion on a Draft of S/W and preparation of a Draft of M/M.

3 Oct. (Monday) {at Tehran)
Meeting with the Steering Committee/representatives from various

concerned Ministries/Agencies.

Preparation of final S/W and M/M.

4 Oct. (Tuesday) (at Tehran)
AM:  Signing Ceremony (S/W and M/M) between the representative of the
Municipality of Tehran on behalf of the Iranian Government and the
Leader of the Mission.

PH: Mission reports the result to the Embassy of Japan.

5 Oct. {Wednesday)
AM: Mission members except two members {member for "Urban-
Environment/Institutional Plan® and " Monitoring Plan”) leaves Tehran
for Japan via Frankfurt by LHGO1.

(note) Above two members will continue to study in Tehran until 8
October (Saturday).
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Mr. lossein Karbaschi i Lord Mayor of Tchran
¥r. Al HifE  Deputy Mayor on Transportation and
Traffic Affairs
OAQCC (Air Quality Control Company)
Mrs. P. Hasteh Managing Director/ Environmental Consultant to

the Mayor of Tehran

Dr. M. Shafie-Pour Deputy Executive Director/ Proffessor of Tehran
University
¥r. B. Abmadinejad P R Director

OTTCC (Tehran Traffic Control Company)
Mr. Mahmoud Siadat Mousavi Managing Director
Mr. H. Rezaei Head of R. & D. Division

Mr. Ali Reza Keshavarz Haed of CCTY Division

OTCTTS (Tehran Comprehensive Transportation & Traffic Studies)
Mr. Mohammd R. Bankin Managing Director

Dr. Bijan Yarjani Deputy Exectuve Director

OTehran Vehicles Technical Inspection Bureau

Mr. M. A. Aalami Managing Director

QB8 (Depariment of the Environmental, DOE)

¥r. 8. Ferdowsi Director General, luman Environment Bureau

OFE4E (Ministry of Health)
Mr. Hassan Salmanmanesh Director-General of Environmental Department

Mrs. Zarrin Ahmadzadeh Senior Expert on Air Hygiene

O& % (Meteorology Organization) _
Mr. 6. K. Atigh Yice Administrator, International Affairs

Mr. Akbarinejad Moosavi Chief of Air Pollution Group and GAY Station
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OML%ES (Ministry of leavy Industries)

Dr. Ha iri-yazdi

Research Director

O 5 v A (National Iranian 011 Company, NIOC)

¥r. M. Olfat
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Mr. Amb. F. Entezari
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Mr. M. R. Ronaghi
Mr. A. R. Ghalambor
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Director of Export
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1. Answer to QUESTIONNATRE ON ENVIRONMENTAL PROTECTION, 10 Aug. 1993, by
AQCC
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