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Cost Items Short Term | Middle Term | Long Term Total Cost

1 |Construction Cost 3,628,600 6,243,900 12,395,200 22,267,700

Pipelines 0

Min. Occurrence 150,000 700,000 6,290,000 7,140,000

Min. Effect — — — —

Facility (Structure) 0

Min. Occurrence 992,800 1,609,900 744,200 3,346,900

Min. Effect — — — —

Equipment 0

Min. Occurrence 171,800 — — 171,800

Min. Effect 286,000 1,336,000 2,431,000 4,053,000

Emergency Supply 2,028,000 2,598,000 2,930,000 7,556,000

2| Administration Fee (8 %) 290,288 499,512 991,616 1,781,416

3[Consultant Fee (10%) 362,860 624,390 1,239,520 2,226,770

4|Contingency (Approx.10%) 362,252 624,198 1,237,664 2,224,114

5|Preliminary Project Cost 4,644,000 7,992,000 15,864,000 28,500,000
6|Annual Project Cost 1,548,000 1,998,000 3,172,800
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AL
BCR
BHRC
CP/CIP
CVM
DMS
DOE
DP/DIP
DTSC
EIA
EIRR
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GIS
GOl
GOIRI
GOJ
GTGC
IEE
IIEES
IRI
JCA
JST
JWRC
JWWA
Lpcd
MOE
MPO
NPV
NIGC
N-NO3
NRwW

Alarm

Benefit Cost Ratio

Building and Housing Research Center
Cast Iron Pipe

Contingent Va uation Method

Integrated Distribution Management System
Department of Environment

Ductile Iron Pipe

Diagnosis Table for Seismic Capacity
Environmental Impact Assessment
Economic Internal Rate of Return
Environmental Protection High Council
Financial Internal Rate of Return
Geographic Information System
Government of Iran

Government of Islamic Republic of Iran
Government of Japan

Greater Teheran Gas Company

Initial Environmental Examination
International Institute of Earthquake Engineering & Seismology
Islamic Republic of Iran

Japan International Cooperation Agency
JCA Study Team

Japan Water Research Center

Japan Water Works Association

litter per capita per day

Ministry of Energy

Management & Planning Organization, Office of the President
Net Present Value

National Iranian Gas Company

nitrate nitrogen

Non Revenue Water
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O&M Operation and Maintenance

OR Operating Ratio

PE Polyethylene Pipe

PGA Peak Ground Acceleration

PGD peak Ground Displacement

PGV Peak Ground Velocity

PML Probable Maximum Loss

PLC Programmable Logic Controller

Pos. Position

PR Public Relations

PvVC Polyvinyl Chloride Pipe

PWUT Power and Water University of Technology

RCS Red Crescent Society of Islamic Republic of Iran

Res. Distribution Reservoir

RTU Remote Terminal Unit

RTWO Regional Tehran Water Organization

SCADA Supervisory Control and Data Acquisition

SCF Standard Conversion Factor

Sel. Select

SERF Shadow Exchange Rate Factor

SP Steel Pipe

Sw. Switch

SWC Staff per Thousand Water Connections

SWR Shadow Wage Rate

TDMO Tehran Disaster Management Organization

the Study the Study on Water Supply System Resistant to Earthquakes in Tehran
Municipality in the Isslamic Republic of Iran

TPWWC Tehran Provincia Water and Wastewater Company

TWWC Tehran Water and Wastewater Company

UBC Uniformed Building Code

UFW Unaccounted-for Water

UPS Uninterrupted Power Supply

WHO World Health Organization

WTP Water Treatment Plant

WtP Willingness to Pay

Abr- 2
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EDOZIL 72 BHNEHESN TS, L LAERS, T4, TioduNC A& IC R &
NTWAEEREEZENORAE, AOEIMIMELD ERELSoTWAEEELNA,

FAT U OKIEIL, MEOHEEMX E LTHLAL THS, BEOHEICOWTHE 4 HE
FINTWL D0, HEREICHT 2 KEOMHHERIL, LT Lb+olrsniiix
WZIRVRBUCH D, 2D, KEMHENBUKR Y 7E2EL, a7V — A 7%
RS, HAKEZEILLTED THHEORZRNEL TS, I HIZ, 1952 FICHE ST,
X LT BEAF MRk OUE N BB B L 7o TV 5,

AT VEOBEFIS U T, BARBIFL A T UEHT~T Ui EKE Y AT AitEM R b G E
FIDOFEEEZRE LT, £ LT, DREOHENH I DOFEIEHEES TH D JICA 2, A T VB &
WL oo E T T HIENE o7,

EBNEMNIICA EA T VETZ RV —EOKETH D TPWWC O TEE I, il Dk
HERN 2004 4 1 A 24 HIZEA STz, EOEBNRFICI - T, JICA X, 2005 42 A2k
StEHKz U HEGRHKRA SO TV Ikt L, JICA FHEM 2k L2 Eiid 5 L 51+
L7,

1.2 FAEDOBH
FAEDBWIL, IROEY TH D,

o TPWWC BHUEICKFITE 5. HDWITHEK L THEMMICEIAATREZR BAKES R T
LEHENET 5 72D OB B 2 /ER T2 2 L2k v, HEICHT 5 BN R % B i
2752k,

o FHEDOWMRRIZIBNTH U Z —/N— MIEIRBER, FRHKE Y AT L OSGEFHE & FRc
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Greater Tehran
Area Boundary

Boundary of the 22
Municipal Districts
—— Study Area

1,15 DN for
Districts

Note: The Study Area covers Districts
No. 1 to 20.
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1.5 FHEDOT7L—L
1.5.1 12T L 91T, AHAEIL 3 BEBEOBHMIHAE TR INTEBY ., &1 BN T, &
BRBEDS R O EARE & BERRE, 3 BBENMMELFHERE L 7> T 5D,

B BERBEOR TIRHZITHREZEDIRMNED HIL TV D, & FFREOD Inception Report [TH/ & LT, &
Y73 Progress Report, 5 2 73 Interim Report, 5 3 73 Draft Final Report & 72> T\ 5, S 51T,

Final Report X, 2006 4 11 H RO & STV 5,

FREGOKROMEELRIZLY , ARENFEmIN TS,

2

1

Repor

Year 2005 J2006
Fiscal Year 2004 2005 2006
Month Feb | Mar | Apr | May| Jun | Jul | Aug] Sep | Oct | Nov| Dec | Jan | Feb | Mar | Apr | May| Jun | Jul | Aug[ Sep | Oct | Nov
[mplementation Schedule 'r':l o .-.-.-.J‘.' ]
| Stage-I Sife Survey Stage-Z Site Survey Stage-3 Sife Survey |
\ [A I A
Inception Report Progress Report Interim Report Draft Final Report |Final
Reconnaissance Survey \

Collection & Analysis of Data/Information

Review of the Existing Water Demand Estimation

Site Survey of Water Supply Facilities
Preparation of GIS Database of Pipe Network

Ground Motion Analysis
- Review of the Existing Ground Motion
- Execution of Seismic Ground Motion Analysis

Seismic Diagnosis for Facility and Equipment
- Selection of Seismic Diagnosis Method
- Basic Diagnosis for Sturucture and Equipment

Social and Environmental Consideration
- Initial Environmental Evaluation
- Environmental Impact Assesment

Reduction of Non Revenue Water
- Suggestions for Reduction of NRW
- Suggestions for Leakage Surevey

Advisory Service for Public Relation
- Suggestions for Public Relation Activities ;

- Suggestions for Water Museum Establishment

[Damage Estimation for Water Supply Facilities
Execution of Damage Estimation for Pipelines
Detailed Diagnosis for Sturucture and Equipment
Estimation of Damage Level for Whole System

Target Setting for Eagthquake Resistant Plan 1

Consideration of Countermeasures for Tehran Water
Identification of Candidate Countermeasures
Selection of Appropriate Countermeasures

W’reparaﬁon of Earthquake Resistant Plan
Earthquake Resistant Plan for Facility Structure
Allocation of Earthquake Resistant Trunk Mains
Development of Distribution Network Plan
Allocation of Emergency Water Supply Bases

Emergency Response and Restoration Action Plan

Preparation of Implementation Program
Selection of Priority Project
Preliminary Cost Estimate .
Preliminary Financial Planning

Preparation of Implementation Program

Evaluation of the Program
Socio-economic Evaluation
Technical Evaluation
Financial Evaluation
Environmental Evaluation

|Explanation of Studv Reports
M : Workinlran 20 Workin Japan
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F2E THAE

21 AT TR AIERINE & ST
FERNCHARATAFLEZERLIAMNT, 7T N TEEL OREESCEHELIE L -, /-, #HE
X, BHEESCe 7V o7 2B ChHEAY DT —X ZINE LT,

22 KREFEEOTHIE

ST AGE DB K. TN 22 Ko £ 2212004 FEDOANDO LHEKE

o } R ol
W\ 1 X5 20 X ¥ CT, n4a7klzf§2ﬁf§ti ‘ffﬁﬂ(}\ﬂ 7,019,600 N
533km’> TH 5, 2004 FEBHEDHEAN A KL OH — H i RFA/K & 3,173,495 m*/d
KEITHE 221 10RTEBVTHY., 1 A1 H LA 1 H PSR | 360 Iped
KA P LTI )M R 8 0 L &L 1F LA L AARBRE | 274 Iped
ML K 23.67 %

X, EHEENEADOKETH D, o, KR
1. 1995 FE D 44.46%7>5 10 £ T 20%LL
B LTEBY, EZINOWMPRZD,

TFkokEELE L CiX, FAAEICRESH # 222 FkQ021 B)DKEER
HHDEEH IFEEOTHINSH D . 2021 4 TR e A0 |1 HEKRGEKE
12 299~338 77 m¥d & ST D, kT | DutE I 9250 TA | 327 Jj m'/d
JICA EhiTHA 10,720 T A 338 75 m’/d
HCRL BEOKKRRL D b/ <O Fem 8292 T A | 299 5 m/d

»“iTWWCW@*'ﬁﬂﬁﬁiiiml VAR TR R OIS A LT x TWWC JEUH(T
AL HYSY KRR FFED LT 568 TH

60

2.3 BEAF/KIEHERR

WEAF O KIERER T, FAKKIEORICEE S, #E < olisk (B 2o IhTnd, K~
HEOKfERR . kY, Bl K, SEEOKE OB A RITRT,

2 231 TATUKEOBALT L

Name of Dam Year of Type of Dam Effective Raw Water Transmission Destination
Completion Capacity
Karaj Dam 1961 Double Curvature | 195 M m® Water Treatment Plants No. 1 and No.2
concrete arch
Latiyan Dam 1967 Concrete Buttress 85Mm’ Water Treatment Plants No. 3 and 4
Lar Dam 1980 Earthfill with Clay | 860 M m® Water Treatment Plant
Core No. 5
Taleghan Dam | 2005 Earthfill with Clay | 329 M m’ Water Treatment Plants No.1 & 2
Core (Emergency Use)
Mamloo Dam Under Earthfill with Clay | 250 M m’ Water Treatment Plant No.7
construction Core (Planned)




K 232 BEREKBOME
No. of Plant 1 2 3 4 5 Total
Name of Plant Jalaliyeh Kan Tehranpars Panjom
Year in Operation 1955 1963&1970 | 1968 1984 2003
Maximum Capacity | 3.0 9.0 4.5 4.5 9.0 30.0
Nominal Capacity 2.7 8.0 4.0 4.0 7.5 26.2
Elevation NCC 1257m 1343m 1515m 1686m
Note: Unit of the capacity is m’/sec.
# 233 BB OBERUER O —%
. R Distribution| Reservoir/ | Contact | Elevated | Clear Water Break Booster
Reservoir and Similar Tank Reservoir | Contact Tank| Tank Tank Tank Pressure Tank| Station Total
Existing| Number |in use 56 2 6 5 1 4 74
not used 5 3 1 9
Capacity |in use 1,858,300 40,000/ 98,700 950| 141,000 2,400 —12,141,350
not used 111,800 3,000 2,500 117,300
Future | Number |Planned 17 1 18
Chancelled 1 1
Capacity |Planned 193,000 500 193,500
Chancelled — 0
Retention Time (hr) of Existing Reservoirs & Tanks
Average Supply in 2004 17.7 20.4
Maximum Supply in 2004 14.1 16.2
& 234 BEEUKE DIER
Pipeline Category Length (m)
Transmission Main 399,346
Distribution Trunk Main 768,179
Distribution Sub Main 6,385,927
Total Length (m) 7,553,452
24 TEOREHE

AR S S 7o MUBREN AT O R LA IR 2401 ISRTHORH Y | TN LNORHEITET
ICRENDEBY THD, KHAEL, TNOMEOHELSHICHET D,
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2000
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31 FEDFHEHIERLE

RO ZODOFIEMINIIAT DT ~T > OMEBRNTIZBET D HTEO T ORI R DO TH D,

o JICA, A T VERT~T EME~A 7 vy —=2 754 ). March 2000
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1) AT ~T UWE(NTF)

Z OWiEITE S 90km TT~7 Ui OALEICALE LT\ 5, Z OWiEILX E-W to ENE-WSW D £\ %
BT 5 LWTETHY | B vl LBEONIE B Z LTV 5, BV Y WifEosiklE s &2 b
LD, ZOWEOBEMAEIL 750K D W B ER L HEHITE B,

2) dLvA g (NRF)

VA WEIZTE LT N R (AzeemAbad) H1)5 (Ray-Behesht Zahra @B OmfR) (HIDRAE S
Wi SR o N DB 26T 2 A OMEE ChH D, ZORBEEIIEE 2m X
17km T E-W OEMEZH L TW5D,

3 EMLAWE (SRF)

LA Wl T EIEEE 269 2 F 4 OB CTHY . > % —/L LA (Shahre Ray)FE a7 L—
/ (Qal'ehno ) #1712 5 &3k D ., A —/ b (Ghar Hil)FEB O & 1m~2m TR FE 5 IO TUL
HIREEBEL LTHNATWD,

4) ET ¥ W@ (MoshaFault)

Z oW 200km UL LK THEFREM A AT 5B TH L, 7RV XS (High Alborz
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b D, EMIL RERE~FEEECTH Y M ETIHEZIMBRO L 2RI X 5, )7, ZOWiEOR
EIHVEER & 7o TV D, WBEEARMA LK 75° TIRICERI L T D,

Tehran Water Network
Fault Location o

AKaraj Dam %

North Tehran Fault h, ) Telwran Fault T ekt
ory /i S WDEM M osha Fault

Ny . =
jica 7= @
. NSc (14 Legend

Tehran Water & Wastewater Company (TWWC) ~—
Japan International Cooperation Agency (JICA}

Nihon Sudie Consultants Co, Ltd (NSC)
Tokyoe Engineering Consultants Co, Ltd (TEC)

F o
1] 5 10 20 30 40 5?‘\ [ owteics 2ane -
— - = —km

X 312 T~7UHESOWRNMNEK
3.2 HUREBHENT FIEORE
321 MR BN 15 DIRTE
[T ~T A AFR Y b U— 7 EERAE L OHIE O 7= OFENFIE 72 Y =7 ~ | (Mar. 2004) 12
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332 H BB REAT S
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b LCHEAT S,

o GRIRE)

o EBOEBVIEWZ L > THIEEZ S b HIFRmAN

o JRIILIC X A HIFRm AN

JE SRR & 130 B O MRS ORI 58 SN HE CTh 5, TR I 15 R IR O HiA

EHHIMIIART Y > OFIEIEES FFHIMENTIC L » THE L T\ 5, R O EH 72 HiZE8)

S-9



FENTIZ G 72> TR, T~T VA ARENE 7 0P =7 b EFEEIC, 23—F W@ (Parchin fault)
EH VY —27WiE (Kharizak fault) 23FH & T\ 5

7&7/m%% BT DWRACDORIEIZ DWW TR, T~ T U ARHENE 7 7Y = 7 MZBW TR
PWALRAEOAREME IRV Z E AR SN TV D, LTeR-> T, %%@mhmMﬁ#%iﬁﬁE@¢f
iﬂ%bfw@m TR RIBEIZ DWW T | R/KE R LY O BN AR 12 3o CRIREMR IR & B
BINT=2H, KFHETIEEEL T2y, Lo, FEhic > T \Eiﬁﬁﬁﬂ%gkﬁéo

2 W NRFA—F—

AJICA AEICHEH SN WE T A—F2 —Z2FK 331177,

# 331 AFBCEASNIZEBE T A—F—

Fault
Parameter Mosha North Tehran North | South Parchin : Kahrizak
Ray Ray

Length (km) 20 8 40 28 17 17 73 50 |
Width (km) 20 20 222 2 . 9 9 28 20 |
Moment magnitude (Mw) 71 73 172 0 72 1 65 66 | 72 69
Small ‘moment magnitude | 55 53 53 53 5 5 53 52
Mw)
Dislocation (m) 1.25 ~ 1.58 - 141 = 1.58 0.63 0.7 1.41 099
Rise time 1(sec) 1.25 1.58 ~ 2.16  2.16 1.21 1.85 6.76 4.63
Shear wave velocity
(km/sec) 35 35 35 7 3.5 3 3 | 3.5 3.5
Mass density (tf/m3) 28 28 - 28 28 2.8 28 © 28 2.8
Strike angle (degree)
(clockwise  from  north | 282 = 298 : 270 = 260 266 257 250 260
at western edge) |
Slip angle (degree) 90 90 90 90 90 90 90 90
Dip angle (degree) 75 75 75 75 75 75 75 75
Number of synthesis 8 10 8 8 5 6 9 7
Depth of upper edge (km) 5 5 5 5 5 5 5 5

34 GRIRENELT

341  EHEMHIE

1) FRHTFRIE

OB FIETIE, ETHBER ICBW T~/ =F 2 — FM 2R OB OMEMRERELFE L, T
HOER 50 8 2 #PHN O FRIETE | (L& O 2 RRIRETE & A7 Y o Fik &I &0 fEfaRME &
5, WIZ, MEREROKABEEEZ, GAONTEWEICT LTy Iab—rvard 5, Tok, #iE
B DOHREISE AT bV ERET L, ZHICES W THREGHR 2R BB O 72 0 O A B R B 215 2,
(2 HEFHROHIRS)

X 3.4.1 135 2 5N - BEYMIC ST 2 R AEOHRERLIZLDOTH D,
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341 B2 oh7-BIHMIIN§ 5B ARER

TV A HE

(1) TR

1)

2)

3)

EB COHEBESMRFIE

WL Db O/NIED D B D RTINS 572012, R—T (Boore) D#EFHIT 2l — 3y
F£ (Statistical Green's Function Method) % L T %, K& T o MR BT I35 F 2o
FoTEoncarBa—4—7na 77 AZTiTo T 5,

MR m RS H EFE

HAg & 3 [ O ER BN IR J K O i COMNREE | L AL IE SHAKE 72 7' F
LA LTS,

BT DR

W BV N EWORENTIZIE, AT > 77T 1 —(Steketee) D FHPEHAN G2 S-S W 72 il H O LT
W5,

(2) fEpTRR
FEMTHRE R DMK HNIT I T DA ZRI L TR 34.1 1T, £ DOMOIENTHRERIZ OV T, AfREIT
fHEERZZ RSz,

# 341 MEHTREROER

HH HAZ F~7  FELA  dbrA Ty ESHIE
s R E
Max PGA cm/sec’ 746 286 343 262 221
Max PGV cm/sec 76.0 56.5 52.3 17.7 19.8
Max PGD cm 4.8 5.0 5.8 0.8
Max Horizontal Dislocation cm 48.8 6.7 5.8 13.0
Max Vertical Dislocation cm 75.9 12.0 14.1 6.2
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4.1.3 fRAT AR 2

1) ISBEEMEERNDLISHE

BHOBEM 2 R 5 - DI SEEMEE AW, TOBIZT —2 DX 2B E Lz, Bk
OFT 0T LEIZER DA E 2, ZEMEIIEENRBZIH L7z (K 4.1.1),
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/ \ After fault dislocation

/ N
gg | Direction of fault dislocationl

X 4.1.1 IERHAE K 412 WEHOEEEE

.

p—
/‘\;\g i Massive
l structure

=SS ) 0 o
| e [EneD

4.1.4 1 D ST DA
M43 FIICE BT TR X HXEY L DBHRIRICIS T Bk E FRED

4.1.4  FEART— 2 LIRATHINE

) A FTF—%

A TT = HIAD Table 4.1.1 (/R L THDLOTEHRENT,

(2) HEENC XV HBICRET HOTH

HIEENC X AT 2 O T IS BEENIEIC BT 2 AN b O TH D, HEOT HNE
BICEESN, ZROMRSFICETTH 2L TR FEERSE Z 5, #0942k Tch
2B,
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4.15 EKE OHE

(1) EKREE

PAREITIER 300km 2% 5, T5%IFHETHY, 2027 U — MEFIZIERE & L TIEONA RO
BOTFERERIIANDON TN D, L ITAHRD Table 412 (R L TdH D, TARDHK 7 ¥
A NVENMBETIEAN LTV,

(2) HiREMH

MR K 2R IRE), WrfEHiT & EM B O EEZ B Lz, MTIC W TITRAET HBEN
BITERSMEZBREL TW5,

() #HEMRE

SRAT Y7 DEFEEEEIELE L THEE2E 2, LTz 3 SOEETLEZBEL T
%, PEEIMERET NS, BHIERICE D L0, X 415 13 —AT~T UHIED
U7 EEEERL TS,

o

/ S

50 % to 99 %
[ ] less than 50 %

X 415 J—AT~TUHBOZKRY 7 (58EME
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4.1.6 BlAKARE O ERE

(1) BEKAREHE

4% 300mm LA EAZFOKARE & Al L, £ DRI 750km T 5, Afw Table 4.1.4 (ZFFEA
DRENTND, F AR Figure 4.1.9 ([ZHABUKXIL Z & DIEE SR LT,

(2) HTRSM

SRIRED, W RENT M OEE & OBt A Z Z TH BB Ln, T FEIIEKE L RETH D,
WY & OBRERITREMT — Z BAR+4370720, 1km H720 0.2 & & HEE L2 A7z,
() HwEHE

HEEIR L HMRE S DT OWEROR G 2EB LIz, [ 4.1.6 |2/ —AT~F U HRORE
RAERT, UV AWEIE COMENZ D, £i2, K 4.1.7 THEMEI Y0 OfEEZRT,

Ciiatriatss Triek Main D om.sge # eimin Crairdsamsss Trork M 0 s ge Peos Pai B

[ Posth Fot o ¥ it F' ",'\W
q T =
e -
" T - LM -

g
-

“‘-"!:nr'd' .EZ:

[EET——

M 416 EARIED L ORAFE  H 417 EAREDE OBRARERAES
WEET () —AT~TL) L ) DWEBHT () —RAT~T V)

4.1.7 BAK/INE DIRERE

1) EANEEE

Bl K/INVE I 128 300mm Al T 0, IR 13K 6500km T 5, Bl/KXKIR T & DIEE 70 EFEMI
A Table 4.1.7 1Z/RLTH D,

) HEHE

AAAGE ST X D9 EBEE AW, S OIS EEEESIEBNCRF 21T o 7o, A BRI
T L OWEITARD Table 4.1.8 12/ — AT ~T LV OFERNR L TH D, BEEITEITR 700 &
o 5 5 500 @EET S W EREITE T Ch D, X 4.1.9 ITHALR S S OEL KT,

L e e ] e Do Sus M D gt Fasmas Pas
s Tkt Pt i e [ - ﬁ ‘x
g o e ol o A h\f
T : : - e ‘ . -
.- II..-.-!T'I - : \ r—]
e o g e A= i L
Fa g oy E:IZ:: . T A 5 x -
S e Wi it Lot
ity e v i -

2 418 FARES L ok X419 UK L ORA/MERLR S
WEEF () —ATF~T V) U7 ) OWEEFT () —AT~TV)
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4.1.8 TR EHRE OEE

kB OBE & LT, ZEEELZHEEZOWERIE S LTV, BKXE AL TOR
FHH RO Table 4.1.9 73, —F . TWWC OFKE OHEFIL, BARIFOFTE THFE L, BlKsy
I ~FKERE TEEE LTz, AR Table 4.1.10 [IZHKE OWEZ R LTz, $KE OBEEITEK
AKED SEEABE LT,

4.1.9 TR

(1) EKE

BKEOREHNE, T—FBIFEAEAFTTERWNED, W ODO-EREZRRBIZHED 5,
ETH ML T AT UETEENEN250a 7 ) —NELWERDHY, ) —AT~T W
JEEREHT LT D, LER->TINDLORAT CIIEENMEEEIND, FHEIZBWTEL 2005
HARGETII N RV TH L0, VL WBHEEEFT NN O dH D, bobbIhbd by
KT ENEE SN E LTHORRER D Z L3 LW b s,

(2) FKE

PRIRENC LD BEIXIT L A LN EE 2 D, WiEREWE T & MEEY & OB £ D8
e TRRIND, S —ATA~T UWEOEERE > L HERE W,

() EAEE

)= ATANT UMBORENE 5L b REND LITRAKE L FETHY . PeEER G W& R
B & MEIEM R ETH D,

@ EANE

WatT — 2 LW E T 2 B L7228, @A T, MIRENC L5 b o L0 b EEICKE
REWT & AT DHEE 32,
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4.2 HEBEY - FEOWEEE
REYEW) « 3RE OTHEZWH I EREZ I & AR 2N 0L, EEZEc BV I RICEHMAAEIC L 5/
FEEFT DR, ARZW ClIkrE 2 b NOHEEHEIC L > THEREE B 2o 7,

4.2.1 AHAE
(1) —HIEHE
&Y - B OMIEMEILEEOWERRIZL > TRHMiT 2 Z &N TE 5, #EGNT, Wi, JEdG.
Bk - BRI SN D, LUTFIE, — A& &R IEICB D THELZ TR T W HEHIFTTH Y
HHEFAEDOE S TH D,
a) JEV TR, BKMSOAR Y TR SICBIT DA - WHE O X 5 e B D 2 SOREEY) OB
& AT
b) H7p 2R B2 H DHEEY
ELRZILAE E USRS E TR DA IS H D3 7 L WU EOREY S Z M- 5,
c) WAL D FTREMEDS B WHIARIZ & 5 /31
d)  SCRPERAFEAN T % 5% AR
o HEEMIC TR D A TR
o T —ENB LB DT v T T
o ERVTOHYTV T (BTH)
o LB OGEEMR OB
e) MEROEEHT » —ARL bk
)  FRE R
WIS, AMER, @, h—T U — L 5E
g) fiinntA
A, A, LA
Flz, Mgk Z & OHLDOREZ BHIZ XL iR 5,

(2) g it
W& O A RRAE LT D8RI, TREOB KO, ¥~ R—AVDOFIE, 5 WIE/ A T ORER TH
CBWTEN T2 HA MR ZBE L, 77 TR SEFICRN I E2MR L, (5E42.1
Z )

—EdKH No.1l (Ab3R) . WAEZMEY H LBl

— Rk No.21 (db) 1HKE > MEAIBLS

—Flkith No.16 (FEH) : ~ > h—/LEEEHY

— Pk No.38 (dbvE) @ Mo

—Hd/KHL No.51 (78) Bk i HE B B85 Extension field of Reservoir

—Hd/K#L No.57 (4EPE) :  Extension field of Reservoir

— Btk No.58 (dtwt) :  Extension field of Reservoir

— Bk No.80 (4k7H) :  Foundation works of telemetry house
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BEH 4.2.1 E/KH Iz 31T B HUB IR

7%, ORI & 5 No.16 Bl/ki D HEITRMER TR T KB 72 <, <~ R —/uiX, fiH]
Wi AR s U CNBINEZ T THREE L TR B L I L O ATREME XA 2oy Sl L7z, i
A 3.32(1) TR L7eRHEORGEE 705, HEMEMEIIRE WO T, FROR L L ESoAr —7
WCHEE L, [k, RliORE LEERFT 2 L 2B LT,

(3) #EiEY
a) HF
AARICEWTH P I HERS SRR & L OERICHEERRHZ R L T o, —KIIZ, Ebh T
HO1X, HFFIFHERIZHRNE WS Z & THh Y . ZHUIHFMBIEFIT NS WEDiEN NS, Lo
THIERF KN DN S NZ EIZHRT D, RUEA 7 THRICTH DL EER D,
b) #KE
— A R E R KO E ORWEE O EREOMEEILE V., 2OZXZEHAT LT~
Y OHBEIFIEFICROVO THIRE SRR ) b +010 & 0 RN m W, FHA 28 U Tl RIS 6 9
W72 0 DLTICZEDOFEE L RS EIR~ S,

No.l %7Kk : FEE=EIL, —ALTHREOMEOAMPKE, Ko THIEFHR %I Z 22
EEEORIENLETH D,

No.2 ¥k : BRSO Pulsator (BEEEVRERHL) TUUHEZ 7 v 7 BRREGNTZ, T~T 3R L C
BYOIBEEENBN O, BRIZCED7 7 v 7 Tidi, [UROFEHEC L DIUE 2 7 > 7
ThdEBEZ LN, THIEMESR L LIFTHsTE 5,

No.3 kY« AKIEELEEORBIZEFICR S, #HlED BWoomEMIT& V., LArL Pulsator



DERTY 7 v 7 MNRAZITONTOTHIENLETH S,

No.4 K :  AKESCEBRORBIZIEFICE S, D RO OMEMEILE WA, A1 TRk
NHVHENVLETH D, WG OEENE & XESEMICER2 LD TH DY, SR LK
WE AR OPE Y BT O CHUERHCA U VIS N RET LD TRIGHLETH S,

No.5 ¥k :  MERF IS SN -Mifk e D T EEEOMEME LSV, WE LIchEd 52
EDBENRDo T, FETEABICRBIT2HE L Lok P, BEEORZES/N S A& o 11
oV B DA, 2D BIRMEABORERIZEEL 5 2 TO AR WD, K
ARRBEICIZ A SN S Lz, 7272 LHERE~ OB ENGR S SN D120, TR TR 5 0%
K. MENBMEL D, ZOBKBIIN—T o 0 F— R0 KREAEOH L WEMZ VT
72O IEEEM OW TIC LD ANFFENBEEIND, Lo TEORENKRD BN D,

) RUTH

50 FEFIOEWR S THTH THRIEMICa 7 U — FORBEIZEFE ICRIFTH D, UPDOA XV
ANZEDEEEFIED B ZDHDA T 2 NI L HRFOTMBIEN LB STz, REEZBClEZ oA
BEE LT,

d) Aok

Ny FRTT D HREEITHE NN AT T L > TRIKOBEARZE SN D O TIHEMEITE WV, T LA,
FASH S L= OIS BRI E 725, 2L DX 7 O ABLE L7728, W OWRBITHmE 0B LE
LIZEAESND Z ERWREIC R T-, £ LT, #KOEN No.6 & No.66 DE/KILOJE & NIHZETZ -
7=

(4) BEIR - BEXERIH

HUFRE CIXULTOEA 2822 L, BRIRS D WIXdEEREP o L,

R 70 L AEDORAIZEERMD BRI TH 5,

P—=UF U 1 No0.2,22,96 DRV FHEEZRWTETEIZEL TH D,

WHEEARM : ZLOEBRNIRLETHY . TREHELR, ZHORE, &5V,
AREZ: SRR OBRANE £ LU,

HASELE © EXEOENT RS O RPN KU B IEBERE 2SR 8 S LT R,

B 3ODXATOBXTBENRESNTNDEN, 2OV EDD 400V HIZEMER L FTL-
0 EE STV, BIEGZESENE LT X TOBEEMNR/L N TEE IILTVRLY,

/N7 U—:  Reservoir No.l OBEL/KHZ R & EE S LTV 720,

UPS (Uninterruptible Power Supply) :  3XT® UPS (LA b v/ N\—H DWW IRV b THEE ST
AN

WIESNA 7 0 HAKE NosS DA, HEEDTZ X2 g Pady FOMIT T E HENHRES
TV 5H,

BofR © 1T &AL DR TRARIZHZE D220,

FANE LT o FANDIIUS L D IR EZ T DR 720,

A No.22 Bk O BAERMEHW TV 5.

ZTOMh . RERAANE RGN L HEECHEE SN TR Y, BEHROHRALETH D,
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422 WHETHE

(1) 2WrHE

SIERERRDIERITL L, 2D ORERILOEHETH 720, Wi 5 3 SOBMEEL T 27~
FUAY FOTEC LV BEETo7, VA2 VAZERSNCE Y EFESH, B U 22 21
LRV HEETFRT D, KOETHRHNTDLZLIC22 Bl VA2 273y ha— A THEE Rt LY
Ry R DAY MIETT 5,

4.2 HEFH

[] v 227 EEsH
U R EREET S
- BUBA -
- RO J—
Pz~ == - ATVANIZ L BT VYA

% ﬂ

P v = 73
[ - VRIS £ B bk
(FER 14 DIRITLED)

- REvEIE

U A7 E

Bl yrzaviba—u
6.3 (LT

X 42.1 #EFIELBEETOIEEORN

Q) VA7 ERSSH
MHEERIR ORI L 720D ) R 7 B[R %2, HAROKRERICIAZ, 4 7 NOHEBEICHTDERET L—2
A M= 7 THHEL - RE LT,

3) VRIEME #EET)

FE 14 0V 27 BRZFMT 2 AROEGZWRZ ., ZHUA 7 OFF 2 M L TETH
ERIoT,

S ZWBRICLDWETRIIROEBMEO D 5 HETH D, 2T A AROMEGERG %2 HICEk S
NIlebDTHY, 14 DU 27 BRI, Wk, M THg A, ME. i BEmfsRmm e, &
TREE. AU, R0 . EERRAEAN. WTEEE. G B M, BAEE. EERE)AFHm U E AR (EgarER
AN ZARFLTHEREZFMET 2D Th 5, EIERS 2R %L AR Table 4.2.13 1T L7z,



4) HETHEER
WETEEL /29 ETCUTOII REHHLWVITEEFENRNDH Y :;h%:ﬁ WCVEEAED T,

2 EITHHFHEN AR TH W HEN TE 2o o fEak 3Rl C X 72vy, BlKiiE

67 & ft & # A L 72

WG FHE O L% [k S 7,

WETHIZ4 DOV F U AHEICOWT TR T,

Wrfg b oofiak i Xdb i LA E 72 WrE o 74013 Northern Tehran fault 0 47— A TH AT

Do

Code2800 ™ V&4 & L fli S i Wift i, BRI Tt e < AT B RS

ZLTBY, fETHE~ Y 7 & LUIMEKR LAV, mEMRER & LT Section 6.3 “C“Tmﬁ

T 5,

T CICIER G ST gk iz >\ T %F’Ef’f\Lﬁi‘%%f’Eﬁk U 7o SRR 23 HR AL & BFEA S 4

LT —ANbol, THETZKIRICEEEZZ ANEIELR,

Mn3mmmiﬁﬁﬁ LCMEMENEW & 2R LIS 2 MR Tl e 2o 7z
TR EIE LT,

7%!375)@/1/61/\6 No.6 Bl/KOMRFHIEWVE T A AT UIERH R 2 2o 7203, 4b

BEClE CIEB X ONRWIE ESRTH D 7T DMEEN AL E W S vz, ZHvER

CREHICHEEE S 72 No.l 705 No.S b RIERICERA 23 D 7en & B 2 B D23, Bl 2372

W DWTEIXRTE o T2, 22Tl No6 & RZEDFAME L=,

bolb, ERNKEIWEEBEZLND, J—AT AT LD —RAIONWT, ETHEKEZRT,

7

7]

@

4-2-2 #EF4EX( North Tehran Fault )

£ 1)Code2800 ; Iranian Building Codes and Standrads, 2" Eddition-1999, BHRC Publication No.S374, 2003



4.3 FEKENMDKEFEYT

T ~T KB DFE KX IAE E+1,800~1,100m & EEAEN K E W2, HARHITELK I
ZKIR LT 5L DEIKY —ANCEKSENT WD, BIRTIE 5 SO KSE D 72 EORK
s~ L MR KM A R LTk ENTWD, 2 2Tl AKEENTIC L W XkDiin
ZEELL, EKEKICIIT DR K E R O BEOHE & O OFRRIFIEIZ OV TRETT 5,
F7o. TO%, Bk LV EOKERAZE L THRICHAKSNTOV DD, @IKZEDO KX WEIK
V= RO THE DR E WELKR Y — U2 0 | BLKERIT A7 Tl v, [REZ 2,
3DEIKY =z L, 26 ORARIOSEEIZ AT TOBMSHRE 217> 7=

431 EKENKBRENT ORMHRE
(1) BHEET LV
K EH DO KPEE T LIL, Nodes, Pipes, Tanks, Pumps 3 L 0% Valves (2 L 0 # 5% <41, 2005
BT ABEOETNVHEK 43117 T XOER LTI, 26 ORAE SR Th 2 BEERI 7.
HFER T FKRRN T BAKMOF & ALERICOWTIX, B2 BB RT LB
Th b,
(2 HEKE
Pk & L TIE 2005 E00 1 H FeREI K& 3,172,996m* H 248 L7z, KRB D4 pEk 8 %
# 43117577,
£ 431 K —AOKEBEHTHOEKE
(BA7 - mYH)

Supply | Production | Ajusted Case-1 Case-2 Case-3 Case-4

WTP-1 232,600 232,600 0 232,600 232,600 232,600

WTP-2 769,000 787,026 787,026 0 787,026 787,026

WTP-3 391,200 | 401,200 401,200 401,200 0 401,200

WTP-4 387,700 397,700 397,700 397,700 0 397,700

WTP-5 279,900 279,900 279,900 279,900 279,900 0

Subtotal 2,060,400 | 2,098,426 | 1,865,826 | 1,311,400 | 1,299,526 | 1,818,526
Ratio(%0) 98.2 100 88.9 62.5 61.9 86.7
H K 1,074,570 | 1,074570 | 1,074,570 | 1,074,570 | 1,074,570 | 1,074,570

Total 3,172,996 3,134,970 | 3,172,996 | 2,940,396 | 2,385,970 | 2,374,096 | 2,893,096

4.3.2 FKERfEAT O ERAMEDRRGE

(1) RRAE

FL O & FRT Water CAD (2 L 0 AKBRFRNT 2 90 L7=, FRHT OFERIT,
—FHREI L OB HEA E O FERIME (No.27 Bl/K#) ([ZILVWMETH 5
—HETIEHATORKMIZHTEDKEEZTRT Z LN TE, EEOEELZHELL TS
— 55 3T D> B N0.19 35 L TN No.51 Bl /K HiL~D 57K DR 3 K & WA Z AU B

VEOBALFEETHD

— Z OO REKE OWLHIZIE T OHPHTH D

FLDEZ, K FHOFEKDOFNZFHE L TW5DH & Bbh, &iE LI KEE

FHRLRE R,

TIIVOFEHVERSHER STz,




(2) FRATHER DR

FEMTRE B S0, L T, B ZEKICOVWTIHREIICRB N H 0 . HRIR T RICOWTIX
B DD TN T &R ST BB OE R TIEE 3415 KGN D OXEKEN EN LS —
FRIZIESWTEY | —J7, 58 55K D T O OB E~D e K& R E A RITH LT
FARRELTWA E bbb,

712U, ZOFTIVE 20054 7 HEEOET L TH Y . 55 5 E KB O A KED R EE
D U3 LV, EOHK, i REKIOEIGCE O [ LIZ LY . —EOFiss
EHEINTZEWHIERP D D, 5%, M OEFIEWVERET LVEEELTHEMAT L L
MV TH D,

433 HEBKERFOFE

R SRE R O KERMEATIZHE LT, Jik M OV B8 O T & JE ST 7 — A 238 E LT,
FARNCWIE EICH D, HDVIE, WiE 2T 2 DR b EEZITOT NI &2 EE
L CE#EE LT,

(1) AT —R & HER B L~ v
AT OB HE TR LAUTEEEINLD o & 20D HIE S FRET 77— 2 & L TREM LR
OIARDr—AZTRE LT,

O ENZENOHEKGENEIRIE L LZHE @ 7r—2 £ 4312H)

@ BTAKEBEPBELESS @Fr—2 KnRoa 7 U — M)

@ AT EEE L LA (17— 2 : Nold R 7'8;)

(2 HEREREOE LD
F 432 MEKERICRB T, WL TRR U TR KBICHIE L2 a R L OEER & b
WAREICHIE L7358 D Eh 8 75— A X DWW T OKBH AR R4 77,

(3) HEKERE DA

AIREORERIC LT, Case2 (5 29 /KEOIF1L) 38 KU CaseB (5 3&4 /K OIF1E) 73
ERORERWELZE 25, 52 EKERTIE 2000mm =227 U — NEKEBEAEE LT
< ZOGEITIFMOWEKIGD B DI N—E R +-45 L 7e ) JRWEIFH TORENEE S b,
T, B2WHAKGENLO 1,850mm D a7 Y — hOEKER Tt 1,350mm(Cases) D
a2 SO THmALE S BEbh b,

55 3+ 4 KGGIZ DN T G IRWHEIPH CHAK AR & 22 DB HEL T 5, 4.3.2 (2) [T
72 X DITHE BRGNS OEKEBROBHNLEEND, ZHUZ LV RAKASEDBLK L
5B BRI FIZLAEKRBHEKD X HIeAd, o, 5 5EHAKGITONTL, BlREAT
IERREZ VDS, RSk, FRKIRIRAEBICIRN D 2 L1272 0 | RO 6 Kk D OHEEE
T DEORNED I L7255, KB, B THIZHONTIE, F— AL b #EN
TR SN TI D MIRLCEASEF I LV IHEAEEND,



# 432 KEHEKER

MR o — A

ERMED s — 2

ERED r—2

K Gt 1L i
1) r—=x1

EAHKSEMEIEL T, F2B L0
34 KRG DEIKDBIR D 3 5 26KE 1
Zo3l LT 1K O K KA 267K 7T
BETHY., 1L AEHEITRN,

BIEEN DI Tp oty WA
LA < WEK AL AN B T EL L 72,

2) r—=2

B2 HAKEIEE L KE LD ERRE
< AEFEKBNRRKEWZD, TOEIEE
MO KEGTHNN—F 52 LN TR
VN, AKERFHE CIIE R AT OB AKHLIZ K 23
JEN72 < 720 | FAKARE & 72 DK

HHBTH LR ESEL, (X 433
S )

FHRE KD JEN 72 < 72 DEK LT
FERTIE D3 AW O 10 AT LL o
BRI iEAKAIE & 72 D,

52 AR~ DIFE K £ 7213 EADOR
WREEND,

3) y—A3

B 3- 475K BB K E < | HokBERE
DME IR L7235 6, o5& AT O BL K H
WK B2 < T2 Do RSB LS D
BB K T F K 55 2> B 0 7K Bl A3
AREL IR D,

HKGIT S OBBKHLIIMNZ . KD
Jei E T < UWELKHLDS ISV T E
SHBT D, B3 4HKGEDELD
PR L2 K DT D, >
bOKROMFEALEL DN D,

4) r—=x4

5 kAN EEE A BT D F TIEE
34 KBTI AR—ENT-KIEN L
<, HESOEITIREREELLLE
AN

/N B DI 5 B K A3 B HH B
L7,

EIKE P By
1) /—X5

552K & D 2 400 1,850mm D %7K
BOSER U72356 . BT 5 Bl K Ao
WEAKRTE L 2D, Zofh, KOJgE
(2 < < 7 BEL KA B R T B 5,

EET 2 2 BRI DEN 72N T2
T2 BEAK LT < WESK LA A
FPICHER Lz, Z O BRITEE T,
WK LUIRWE D HENNETH D,

2 r—26

Z® 1,350mm @ RC &% EEE 1,850mm
D IWITH DT, HEITFIRANZIRE S
Nz, L., #HIEOE KM THRARL
LD,

Tt O CRTHEZREMETHIEA LI
WK IE I E Y E B,

3 r—A7

F—A5L6EBAELIZELWSI—AT
BB, EKEDOREINIENH DT,
r— A5 LIRIFRERIR B L I D,

ERED) LRk BEDIRRDHOT,
flﬁ?;%’ﬂﬁﬁ“&g & AEmEl\bﬂéo

Ry 7 HE
r—2Z8

No.14 R T EEIL Li=7r—ATh D
D3 N0.3-4 /K5 No.21l R 5%
TR L COEKDAHE & 7220 AT/
XL TED,

EDr—A L0 Iz A5, AR
BETHIA LIT < WE AU 385
oEEE5D,

4.3.4 BELKEWEOBIRE R ET
Bl KB HEIZ OV TIEL, No.27. No.15~63, No.12 D 3V — o ZHitH L7=, 15 ORI
ZKBMEATIC L VT L. dEmE A~ F T 21T o7,

Kz SRSz,
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Tehran Water Supply Transmission Network
Basic Flow Diagram
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Reinforcement of Water
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of Water Supply Svstem
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M L & 522 T 2 72 DI, B 511 TR EE OB
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2720 FEBRES TRV, —FH, MELEEATORVWEGAEIZIE, HEPKRE 2D
m\mﬁﬁ%mﬁgﬁ%ﬁ\A%%ﬁ\ﬁmﬁﬁﬂ#ﬁ_k%<ﬁofbioo%h%n
DL —RRF7ORERICH D,

501 I2Z2 6 OB & =25,

EROERZIUSTE A LDt 5 AGHEH s T R B HE 0 H 1% 0 & 6 72
RO B2 BET 5.

52 BEREOEARGH

MR E D72 O BRERR EICREE T H2IHE & L TiE, (D)KE Y AT AOPETRFERN,
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Summary of Key Features | Basic Concept for Target Setting

* There are several dams, raw water transmission mains and I Raw Water Intake I A

water treatment plants and their risk is already dispersed.
* Construction of No.6 and No.7 plants improve stability ﬂ

against an earthquake greatly. I Raw Water Main I
* Among them, several facilities go across or are located

near active faults. It is not easy to strengthen them ﬂ

against an earthquake completely. I Water Treatment Plants I
* Clear water should be conveyed from east to west or v.v.

by combination of transmission mains and pump stations. ﬂ

* Deteriorated transmission mains should be strengthened or |Water Transmission Mainl
replaced with earthquake resistant pipelines.

* It is important to secure water in earthquake disasters by I Distribution Reservoir I Y

installation of emergency shut-off valve or by other means.

@(l)@(llllllllllllllllll)

Reinforcement of Facilities for Minimum Damage Occurrence

* It is necessary to complete hydraulically isolated I Distribution Trunk Main I
distribution zones for better water supply management. ﬂ

* It is necessary to construct emergency water tanks in Distribution Sub Main
strategic locations. Service Connection

* Repair men of large diameter pipelines should be more igs

qualified and increase in number.

* Since roads are always congested, it is difficult to convey || Emergency Water Supply

Improvement of Flexibility for minimization of Damage Effect

water to distant areas by tankers in case of earthquake.

Manage by Emergency Water Supply and Restration

* Restricted water use should be ended within one month Emergency Restoration

according to the experience in Japan. V
* It is necessary to lower use of groundwater during normal I

conditions for the optimal use in earthquake disasters. | Deep Well |

* Emergency back up system for well pumps should be
provided in earthquake disasters.

Note: «—> Principal countermeasure, <€===---- » Secondary measure
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# 5.3.1 EROMB(LBE

Category of Aseismicity Principal Measures Object Facilities
Minimization of Damage | Reinforcement of Each | Transmission Main
Occurrence Facility Important Distribution Main
Minimization of Damage | Improvement of System | Raw Water Main
Effect Flexibility Water Treatment Plant

Distribution Reservoir

Preparedness for Emergency

Securing emergency Water

Securing Reservoir Water

(After Earthquake)

Restoration

(Before Earthquake) Preparation of Emergency Water
Supply Bases
Emergency Countermeasure | Emergency Supply and | Distribution Network

Service Connection

532 JRAXHE

e AKB XS AEIHOREL LCiX, BICHARORERZ il L TFR 5328 L08533
DEBVIZHELT-, FEIEH L LTiX, 30 AULNOEIRVEZE & W1 O KT EREE S LT

1 km Z&0E L7,

# 5.3.2 JhafkeAko B EE
Days after | Supply Access
earthquake | amount Water use purposes to water Supply measures
Day Lpcd Meter
- Drinking: - Water Tank
Up to 3day 3 keeping human life 1000 | _ Water Tanker
) ?gﬁglng, - Water Tank
4d to 2week 20 - Face washine: 250 - Temporary taps connected to
minimum %léily life distribution mains
- Drinking T
- Toilet -Temporary taps
2w to 3week 100 ] Bathir’l 100 connected to distribution
- Cooki ngg sub-mains
Approximatelyl 200 — -House connections
PP 4 week Y 250 -Normal daily life 10 from temporary service pipes
- Public taps
# 533 JoadEIHO BEE
Category Number off Target Period
Damage
Trunk Main 70 0.5 Month
Sub-main 700 1.0 Month
Service Connection 3,850
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A ROIBEM: EIFRE T LAF F
IZE 5,

S-3-4 -1-a AR/ CTREE
k85 No.5 DYE RO S EE

S-3-7-1 AN FREEEZTHETT 5,

S-2-7-1-a AR FOREE (i)
S-2-7-1-b HWFREA~OEH (i)

E-1 /- 20%m2ten U 27

E-1-1-1 3= F IV BNEBI LR 7
EIKFERE D3 HE 2

E-1-1-1-a AL Mz L AEE

E-1-1-1-b ¥R — DOk E
R 7 No.2, 22,96

E-1-1-2 HEFE R RO E 0 HEFEN
WA EICE D,

E-1-1-2-a ZEM DB E FEDO R E

Bileghan H7k 45, #7K%; No.1 to No.3, and Bl7K#L No. 1, 2, 13, 14,
15,16, 17, 19, 20, 21, 22, 24, 25, 26, 40, 52, 56, 57, 58, 65, 68, 73, 114
E-1-1-2-b k& & BBaEWr R Ok &

Bileghan BUK Y, § /K45 No.1 to 5B /K No.52, 73, 4, 5, 7, 13, 19,
21,31, 36, 40, 65, 66, 68, 69, 89, Southern Tarasht, Said Abad




E-1-1-3 ZBESHN L — /L 28 X S

T H SRR DS REAT L3 D,

AX

1

E-1-1-3-a IL»&ED
T ARTOEER

B

E-1-1-4 K> 7FBEXENEINE
BEfE 145,

i 75 1%

E-1-1-4-a A/L Mz X AFEE
R 78 No.8, 12, 13, 27, 28, 32, 34, 36, 37, 38, 43, 59, 65, 66, 68,
69, 71, 72, 74, 75, 80, 81, 90, 91, 93, 95, 96, 101, 102, 105, H-F AR
—

E-1-1-4-b AT — L DR

R 78 No.72 D AF— )LELZ T — 2 DA

E-1-2-1 B2 DIX T IRAK LK N
XLV ISEREKDARAREL 12 D,

TE-1-2-1-a A & 5 FEORE

V7K No.l to No.5, Bileghan Intake
E-1-2-1-b Bl KDL S B ST 7P 2 3%
TR T ORELKHE

E-1-2-3 J&EHED A A LRI K SN

S[E-1-2-3-a BHIRIE DR E:

HBETD, Mg (Bileghan Bk, ¥§7K¥5 No.l to No.5)
12008 Fuel tank (existing)
@ 7
o
Eil o Anti-flowout Fence
e
PLAN SECTION
59 B2 DA B[]
B-1-2-4 EAEDNE VR IE S pE1S: 1R 97 [E-1-2-4-a EIEY R — F D%
5 Bl /KL No.22
E-1-3-1 (1%7) &/KMREEIE, LBE 13102 B2 E
KEDIKF % Z 7, N 7 No.16, 52, 68, 114
E-2-1-1 2N 7 U — AU GHERE-2-1-1-a S T U — D FEE
EE) L 22V, BB ODOE Eaxw VTR K No.l to No.5
RSN, AEEICRAIVUDERIEIE R > 78 Nool, 2, 13, 14, 15, 16, 17, 19, 20, 21, 22, 24, 25, 26, 40, 52,
KEBINR, 56, 57, 58, 65, 68, 73, 114

E-2-2-1 UPS 23| L 5B B 55
NEENT 5 F CREENTE R D,

E-2-2-1-a UPS D[&EE
V# 7K No.l to No.5

P-1 #EtE IR H Y R

P-1-1-1 B2 2T T IR L, 267K23C
XL RV INBRRAKNARRE L 72 D,

<[P-1-1-1-a AJ &

HIEERE, EEREOSE. N AR EL
6.2 i

P-1-1-1-b X 7 7 v TEAE (A& 9 E )

6.2 i




6.4 LRKE/KIERR & RRAKFIE

6.4.1 JERMEKGEDRE
SR ABERR VX BEAF O fitia% 2 i KRR T2 2 LIS K VR 2 & o FEHTiewy, AN E LTLL
ToOMiRZIEMT 560 L Lz,

— BERRE /K

— RERBEKE D B DS IHE AK(H SRHE THB47)

— BERRRHF

INHOH T, EREO 2 fsg T KA Z LI ZRKETHY . £, R DU R TR
FETHAKATREZR 7200, B L TR 2 2 & &9 5, HTFKIZOWTIE, LEehEak 28 iV HI X CHE
T 5, EFOMiEE T — L 2N WEINIEKESCRBEAKITAE CAON—T 20D LT 5,

A b i LORGME « HERFE B OB GV ORI G HU ORI E 2 BE L. LRSS RRK AL
EILIZULTFO X 5/ b U, & o AESIEN: 2 e Uiz (FedE X A E a2 =9,
BERRAC KM B OFG/K (Bl 0 231 7 + VBl
BEGREL/AK# ©H DFGK (Blokih 112 B2 7e)
Engelab 8 ¥ % U Southern Ring Main {3\ O FH 2R3 F 257K & D> B 43 & B> THE/K
TWWC FTA £ 72T REIC & DR F 22 5 DFGK
AR BT K D AR
BRI L DK (BOBHA BY, ERHF OKE DA +43 T 2 il T ZeRIIC AL/

@(D@(D@(D

ZOHT, FHZOIZOWTIE, HEMO TR LIZFETH Y @i/ BEEW 722 L CBREMICEIK
MANDOKZIHETE DA TH D, T~T > OFEKIMA BT — B EHRRKREOR 20 Fifsy & K&
W ED, BEKMREHE I 641 ITHEKEO X 2 2T Lo U E T 2 LI L 0 BRARFOKEZ LR
THZENAREEE 2T,

_Proposed Armagement |Exiimg ]
1A Al
FLre ow
|_.-_ = C = = R
-~ L)l
RS SeEE =
[ !
| [ | =1
.[ "l
1 N Tt —
:. = LWL
I | == I e —

Section AN




Fo, @OBEHFHMCHT= > T, EREARMEZRET 2130, MEZOEELBE L B
iz T2 b L,

—75 . @DEBEAKEAKIT AL, TWWC 23 /ELTH Y, AR 10m’ & 20m® &/NRNES | KED
FEOWHIE O TR E B ICHWIUXAENTIEH TE 5, 7o, KEXIK GEKXHE) 25E LT
MHABIZOWTGRER CRREEZIRE L2, ZOMIKEZX 6.4.2 1277,

Inlet Outlet

-
Flexible Joint Safety Valve @
{For Pressure Release) %
:['_ ""-\‘ [ -\;. Ty Manhole I/F:“
- P : b
"""‘x .l'llr (_. : - (o ja——y — _..: III".
\ MO Y
| |
| [
I |
I |
| |

ST ([N S o |

i f | Nozzle shaped inlet |
N, ! \ |
\ F N
[5] [ [=] / = Y ’ J Inl I I\_./’F
o = I".Il | = — . - | f
S 1; “Connected (o
- Water Supply
B-B" :SECTION o et

X 6.4.2 BREARAKETARE

6.4.2 IR 7KL R DBLE

FHA R G IR O HIBRRO R A2 5 8 L T KA I T OMEE DS 1 km LA O BBl TS Ada K L
SMICT 7B ATE D LK )M ZRET Dbl & Ui, B m 2 e 512 H 720 . FHric
X RKT 7 2 AMEBEE 2 km IN & 975 X 9 ICHLS A2 FdiE L, P EMIGHE CReoR 7 7 & A% 1 km
LN LT 2 X9 ICiE 28T b0 L Lz, FTRICH - PHIFE O P TR S N 5 ARG KR 0%k
AR IR R T,

£ 641 H-PRHGHETER SN D EAEAILEOEK

N N M)ﬁ:é&%

aka EEE | PRI | AG

BERRAC/KHL (Bl O &1 7 4 A 30 18 48
2 PWERR AL ARHL (B Kt H 12 BR 2O ) 0 3 3
3 Engelab i ¥ & O" Southern Ring Main 73\ B ARJiE F 2% 1 ; 18

IR I B 43I % B> TRk
4 wHZ (TWWC T F) 0 27 27
5 IFF () 22 37 59
6 B ke K kAl 32 169 201




6.43 122 km BEDOKEKIENEEZ F7-, K64.412 1 km Z & OF /KBS R ENE 2 RT, ML
DEGME THEEZ RS MR DI 2B/ LI-EYEEE Liz729D, 2 km Z & DAL, I
O AMHEOZT L3562 & EAROEN T 2R LU CTRAKILS Z /MR T 25 & LT,

TWWE Resarvoir = 30
Transmission Pipe = 11
Dasp Wellin Park =22

TWWE Resarvoir = 51
Transmission Pips = 18
Deep Well in Paik = 58
Deap Wall of TWWC= 27

X 6.4.4 HAKHLEOEE (1km Z&)

R, KA T, BHNErROFThH, KT VA HIEBIC I AWM AKAONRKE LS b L TFHEEIND
HX . e SERBAKORBES GERESIC LA 7 7B AOHIIR) . EEK ., THICRE S Wik
DL DR E I XK HELAICILEBH 21T 9 Z L 2 TIRS LT\ 5,



FTE SSREE

7.1 Wik ADEHEIHBE

HEEIX, BCEBOMELE L iz, KE, BR, TADTA 774 20 L, HEEDOERICS
RigBrE L1067, TOROKEFERZT, BoZ ANBOBEMM 21EH LT, BHICHAKETT O
koo nsd,

KEOHFET, 2ECOMREMELLTDZEIck), WELR/NNRICIEDD Z ENTED, LvL,
ZORMBRFEFEIIWRTH Y, L ORMEBREZEST 2 Z L1285, ZOdlis OmEl L IEA
RFEDNT A %:%FE? L 7o B e RS R ORRFI S LB & 72 %

711 Bk ADOEBEIHEROZ XS

1) EHYI=L—v 3OS

BIHY I 2 b—a d, HERFICKB T 2 FERICE X 2 8L EEWICHIE L, £ ORERE (EH
AANE) 2RV, HESRODRIZCOWTHRFTT 2O THS, TOEIBY I 2 L— a3 VORIHES
RIE. £ 7.1.1 :ma“k:?s@f%éo

#1711 HIHEY I =2LV—3a rORiEEH

. g HWIHY I 21— a  TEETLIAR HHY I 2L — g
- e S i P DIEBTEETE LHNE
e - 22980 e
$H WA D B B e ase o g BRI, 3 AR A B
b OB o PO R G L2 S e g
3 ) | PHESEIZZET 5 M) Tt el SRR S AL B)
o I | s AT o PR AT
OoE o kB mlwes KE S ST, R
o & B{xran s R LA, AR
Do k@ PRI, WEERO T (SIS | I Lo
= i PR DB A T AT & 5 % B WEETT A OtE e R 5
Cwm ok w7 T, mesEE B E S R Lo
& + PR E ) BUKESREERAMEET D (EETE oL E LD
~ v o lEKT B WA, RGBT | SN S X | RS Lo
W R SCHE - K B Yy mk e E s e [WEEATE Otk B 5

72B1EIHY T = L —1 3 Tl North Tehran, North Ray, South Ray, Mosha ® 4 >0 > U A&
25, PAKERRR K OTREE TG 2 28N R b REWEE X 5115 North Tehran 15 Wi g HigE 12
PEIZOWTRET LT,

2 #BREYIzL—varOHEEFIE
BIHY R 2 b—y g VOREBFNEE A Figure 7.1.4 (2R L2, HIHY R = L—3 3 OIFHFER
UTIERTEBYTHD,



RPRATOWI KN O R OMEIR B ER T 5,

KR OWIAK AN K OEIR AR T 5, (MR EEEEIB A EOkE)

KPR AR DIE~WAK AT (WK ANOxEIHBH) Zrig L, RO %175,

1) EkH —BIAODORE

Bkt — BN X, B 2005 D7 ~T Ui OITBLA 1 6,938,734 A (Iran Statistics data, {H L
District21, 22 ZFr<) ZEIKH Y —HIChLy LT,

2) EKBHRRY NT—7 ORE

EARMIE, HEKREKE (195uly.2005) (2351 2 KDWILE H &I, EKE AL 8K KK % 3% E
L7,

3) BIHVEREMERI DR E

TWWC Ot 7V o 7Rz &2, WROBEIREERER 2K 712 DX 5 ITHRE LT,

#1712 BEOEIREEEH ORE

B O B P 0 5 A
KRR TWWC 3team | 1 F— AL 12 ACHE SN D
(Transmission main)
[ T Districts 18 team | 6districtsx3 emergency-post
(Distribution trunk-main) 1 F—AF 12 ATHR SR D
B Ak A Districts 54 team | 6districtsx3 emergency -postx3team
(Distribution Sub-main) 1 F—AF 12 ATHR SR D
FRKE Districts 108 group | 6districtsx3 postx3teamx2group
(Service pipe) 1 7 NV—T133~4 NCHRERSND

4) HHEROEMH
HIHY 2 2 b—ya VORERMRE 2 51X, LLTFIORT,

— RO E AR F RO, B IRMEERS 233 2 £ CORMEMEIT, #skanT 1 8MH,
fER% T3 A (=27 VOREPHEE#ROESEBE L T) RE LK,

— B OEIBEEINT, HFEACRIOHERZ b LITE D LT,

— B OE RN/, Figk o ERED S Al (KRB KRB E SHRKE) DD Z
LT LTz, FIEKEER, @E*ﬁ?—ﬂ&?@@la{/ﬁ% L. EFAD & IR~ OAESER DL B O FR 2
EELT, FA—EHREZBWT, F—RAICEEHOBAERAREL Lz,

— BTS2 OFKOEIRICE T 5 R X, HERFOREYEEE, EERSCT A 7 74 L OSHRIEIC X D52
BRNAEZE L., BEICBIT AERIERZER (TWWC e 7 ) v ZHREMREE) O2 EREARTL
77 TOREREF 8131 T,

#1713 EHOBERERTET DKM

B OFEFE B O IHVEEI T 5 R
E/KEE#R (Transmission main) X= ¢ 600mm 0.33 f&p/H/3E
¢ 600mm >X= ¢ 300mm 0.5 &P/ H/BE
B kigfR  (Distribution trunk main) X= ¢ 300mm 0.5 f&T/H/¥E
fid/k 324 (Distribution sub main) X < ¢ 300mm 1.0 &P/ H/BE
#EAKE  (Service pipe) 2.0 &P/ H/BE




5) Bk AOoEH
WK N EE, Blk Y — BN 0SB BAEE R GBKEER, oKL, BoKE ., FKEE) (Lo
THEHT 5, LFIZE. Wik NOOBEHDOTZODFERI2E 2 &7,

—WOR A PIE, FEARBICERERRE, BOKERR, BOKSE, fKEOEREEREZEZEE L THRIET S,
—FEEPT, BRI, $KG, BUKHL, R TEOMEFIRIE, BRI 2 b—a OB LT 5,
— R LICHE DR B D5 E . LI OEEEFTAEIB T 5 £ T MR OB K LLRE 22k &35,

— EKEARE BICHEEN RO S, BOKERREE SR, BB ER (KREHERLED) 2H0 T,
k7 7 ERERHT 5,

BoAK7 a7 B AKRE=1— (1 —E/KERIEER) x (1 —EKERER)

Bk 7 2w 7 BT KN O =8lK 7 v v 7 BIATEIXIEN A O xBLK 7 v v 7 Bk

712 HARKER
) r—RAREZTF 4
BIAY I 2 b—ya 0, EERE (1 - AUNOEIR) ZERT 27290, iR & IS RO
NT U A% BE LT HESRICOWTHRET 2. 8IHY I 2 b—a U CRETT HHUER R A =2 —
I T1417T,

£714 HEXRA=z—

CASE-1 MMEALZ T DRV E
CASE-2 KB OME 21T 5 e
CASE-3 EKERRROMEAL & IBEERE 252 L2156

CASE-4 KSR OMEAL & BKSBBROTERTE R R 21T 2 56
CASE-5 PEKEFR O EEAL & BlKERR, Bk S8 OTEWE X R 21T 5 556

Q) BT —ARET 4 IZB T BHWAAND EEIHBE

r—AAZT 4 OWIAKANA EEIBREAE, £ 7151577,

F1715 WAKARLHEHBE
No. WK A N I3 T 7K 3 FEABTAK AN (CRIERER
(TN) (%) (TN) (H)

CASE-1 3,995 57.6 125,770 82
CASE-2 1,739 25.0 64,483 73
CASE-3 1,739 25.0 29,728 30
CASE-4 1,640 23.6 48,382 65
CASE-5 1,591 22.9 45,015 60

AWK == 1AW K A 11+6,938,734 people (Iran Statistics data &2 V) x100



Aok — oWk A0 O#ERE %X 7.1.1 (CASE1 & CASE3) (2737,

HIFEXE SR DR IAT

7.1.3

W T, CASE2 75
CASE-5 % T HiE x5
DRBAZ O THET D,
K< 712 X, r—ARZ
T 4 OWIK AT EEIRHH
¥ Z R4, CASE-l1 &
CASE-27/2% CASE-5 £ T
ORI N O DR ZEIT,
FATEAK R DM R
I Rchsd, iz
CASE-2 & CASE-3 D& IH

CASE3 (t=0Ddays o Lol —
feodays) s

CASE 3 [t = 10 days) s
A5
i -,, '-. ]

.':Z'_':' s Pt

e i)

=g e R N

-
e N
|
b

&

fl =Y :_* :r-_ -
S e o [aZ :
S -_:__r = b
R L
~a Lo .'| Legsnd
= - |'.J.| | — Puspriilistion (Perusi
g . 18- P00
: SR = ]
i T e Ve | 41400 - B0E0
; L . 80000 - kot
e — B - 120000
o i, 100000 - 170080
% 120048 « 14808
_'__ - OO0 - (G0
l} AR - RS0
hLL ] hﬂl.}
B 711 WokABR (=0 & =30)
TR, HIERICRIT DERICE 2 558 (R<WoKAR) ZER®ICHEEL, £OREE
T ARALT 4
5,000 :
4,000 ————————————————— n
o l
223,000 ——————————————————— [ R
gt !
® 2000 [ CASE-3_ _ casp-5 - OA 2
R A : o ©
1,000 F-——--—-—— b
0 1 1
0 10 20 30 40 50 60 70 80 90
#IHER%((A)

HEOWAEIL, EIRTEE

HOWMEBIZLX28 R TH S,

X712 Wik Ao ELEHAEE



CASE-3 2B WT, 1 » HNTOMELBELZZERL T HZ LN TE D,
K —ADMRIILUTD LB,
—EKEFROMREAL © (CASE-2) — (CASE-1)
WK 1 C 2,250 T A O/, IR BET 9 B O, E~WrK AR T 61,290 T AHITHOZH R
nwd b,
— TG R (Blke#pfs) © (CASE-4) — (CASE-2)
WIHAWT AN 0T 100 T AOHE/N, HEIH BT 8 H O, FE~WrAK A 0T 16,100 T AHIEOZhH
nwd b,
— TG R (Blk %) :© (CASE-5) — (CASE-4)
WMWK N 0 C 50 T AOM/N, EIHBETS HO/BME, EWrAANDT 3,370 T AHI ORI E L
D,
— B IAYE3EBE OS5 © (CASE-3) — (CASE-2)
IR AT 43 B O, TEBIK AR T 34,750 T AHIBO DR D %

CASE-2, CASE-4, CASE-5 % 1.5 & | it b B AEITHEX OMHE(L DA TS 5 Z ERREETH 5,
Z D72, CASE-3 D X 512, #EHEBMEOM/N L HIABM OB D NT o A ZERET H 2 L PNEET
D, ATHETIEEKSRGREFUKBROMEL (62 28) 2R LT 528, e & b EIAEE
BEZ 252352 & CEIL BIRA#ER T 5 2 LN TE 5,

FRROHEMKREEmT H25E, THEZE L T, RN & S IMEEIE O N T o A
DORPBUETH D, oI ab—a E, BB, BKER, BKE, HAREEOHED
HEfRELIERRTH D, 1578, BB, RGBT ENREET 561X, TRENDIER
Wik NB (WK ANAXEIHAE) 24T 25 KEHBEMNOT I 2 b— g URERICINA S Z LTk
S THHFRETH 5,

7.2 eEXTEROILEFIE

(1) AR & FIHITESE)

EXRRE R IS BT DR S R & BB OKRENZHOWVWT TWWC BNFE L HTED, TNE2 I T
(RTIS AR R & 2 OREIERE LT,



Division

Accident Commanding

Security

Laboratories

Public Relation

Operation Division

- Treatment Plants

- Water Supply Unit
- Chemical Facilities
- Power Unit

Supporting Division

- Warehouse

- Piping and Heavy
Machinery

- Wells and Subterranean

- Provider of Engineering

Financial and
Administrative
Division

Programming and
Information Processing

- Operational and
Educational patterns
presentation

- Information Analysis

- Administration Unit
- Financial Unit
- Commerce and

istri Service . . - Information Gathering and i
Divtiet Office 2 | | GenealSevis Light || "Bt | Convacs Un
District Office 3 Establishments
District Office 4
District Office 5
District Office 6

X 721  TWWC DJSax SR X

TR W BARRIZB I D TWWC £ B OKE ZHiEIC L Tl &, BEICZ OREIHMEIEZ X - T
R B, BRARRICIL, IR A 24 BRERILANICERE L., sk g BRI OB E ., B
B I OFHE. TWWC OFNEBAERE & OS2 Bl 72 <475 Z N EEL 5, T vHiES

WIZLLTF Db DN H 5,

— AR
— AR & O L~ L O
— BIRAEBE ~ 0 L O

— ki A ~ O R
— RIS ORIES L OISR

— ISR DB

— JSAEIHEEER B L OVRKTEE - EEEEOB LG
TWWC BtEDOSEN, BEHROBCNARBAIBICE > TRAIRTHH 2D, BHEDOTZDDIL—LE
0. BELGHOWRE, 2HEE Y 2 OER, SHEICYT-> COREBFHEOEH /2 ENNIE L%, H

RN RBE AR EZREL T 5720, DT aH#EE LT,

— ISREIREO ZHEBRBICHBHIRNOEEZHEG L, MIEESHICHTOE D,

— ISREIRERSRICHEERMEB ICH I OBE O, (EEII ~ORBEE A ZRET 5,

— EHERRBICAA 7 FEHREIFTTEN TE 2 REFReXm L, ZEEREHITTLH L LI,
W DY FIREHF RN E L H T HE D,

FERRF O S 22, HRRSCEAT 2 LS 5700, BSOS FIC L D5 TWWC B OWHE %
1T9 2 LNEEL D, EMR R RRBEIRIC &0 | BB EOEA ) oE@ A 25 Z &k b

o,



(2) BB &V s (B%EE & D BILRTALL)
T BB ~ D i1 2 ORI 2 78 d

ol {

Ministry of Interior
Municipality
[} 7'}

L\ Il

D!

'l Force ) » + + +

| Red ! Other Other Other

: Crescent :‘_ Province Province Province
! y y L 4

Other Water

ther Water ther Water
Company Company Compan

Request for
Assistance

ASSIST

Note: Mutual Agreements for Assistance
are REQUIRED even though
and TDMO arrange the assists.

ASSIST

X 7.2.2 MR XY OSEERE

MRS ERITIL, T~T TR EXTHRER (Tehran Disaster Management Organization : TDMO) HIZ,
MEZZBRE & TORAAKE I, TWWC 21X U8, |, 2 KA, TA, EXED
30 ZT B DRI N ZE DA L N—L 72 %, TDMO BB OFRIEZAT 5 720, TWWC b Z Z &1
U CHIBSBI~DISRREFE 2179 2 L1270 D, Loa L, FANCMA T OKEFHER E BEHEL, HA
hEZ iR 2 2 LM E L 72D, i Tl URIE ATREZRISER T — 28, IREMIH], S vRe7R /" A
TG BRSO EOWHIINEOFEMIZONWTHEELE D ZENEE LR D, WENE DR
SUE L, PO O A B OUGES | EHTEEMR OGRS D 720, BRI HEE1T O 2 &
WROOND, — T, RSO BREOEERWG NE LD 0, fix Dttt H#Exfb, 6
THIUTHEEREATES ZENEE LV, REISHICHIR SN XBNEIZIIRO DR H 5,

— B O E R O FE

— BROIGEEIR

— FHEHEEL L OZOEREEOFR - FLHL

— fBAKEOFAE-FLHL
JEREE S HUENONRARIEEI N TE D L 5 T ANBIEC~ =2 TV Z B L, S Bk KL
REENRR 2 LA LT BRI DE R OVERL « EWIRRRE L - BIRE LT D22 LRI E R D,

3) ¥ == TV DOESHE
Bl &~ =2 TV, ISAKAKIEE), EIRGHE, EBREOERRESTE, KIS E RO R
SHEY A N EENAE, TWWC OEEIGH, MORMELZPALNICLTEBLERDH D, v=a27



AL, EFIICAE L 21T, TWWC OB IZEARIEEZ XS Z L8R Hivd,

4) BRIEFE
ERBERFEZEUNAERT 5 7-011E, ERIE L ZOSPRAFIR 2D, FaNc, HFi#
BEONL—NVERELTEL L L HIC, BEOEETEZMMAL TR 2NN EL D, HFRTE
(21X TWWC 233 2 D T 518 FREIRGIE O A 7 A 21 L. AHRELS. #HHEE, mumis,
A B —Fy M EOERIE RET I EANE L5, BARMICE BICIT ) &R E LT,
BEREROEEIC L DRI, EEICHE A - RERSBEROM LD D,

7.3 SRFG/KEHE
A K O HEE 24 e < B ORI K-CH T 2 b & L7722 K ILE 2385 L TR &, FlK
BOBEALE EHICHARIOS2ABKIEZERE L THLEZHEC L T <, FTRIZFOM&EZRT,

Supply from Primary Bases Supply from Primary Bases, Other Bases and
Temporary Tap connected to Distribution Pipe

- -
P ~
Transmission Pipeline @
WTP Transmission Pipeline

WTP

-~ .
~—_—— e ——— \\ngerv%’/

. Primary Bases (set up immediately after disaster)

Other Bases (set up in a phased manner as time goes by after disaster)

k—-_5 Supply Area

X 7.3.1 SEFEAKOHEEK

(1) IERHEAKTTHE

SRR AL 70> & HUE SEFE LN A K Z BRI < ABREFIZ OV THFANCE B A2 TTE
IRTIUTIR By, Elo. ZOISERKILE D & Fa/K BERLTH P B B B A H W ~ DK Z #fifa 7 2
T EMMIE L 2D, EEEANEITATREZR G AR, AR EUT L0 (s Aa ARE oI e 55 0 B S ff R~
KEATH Z LA FBEE 0%, £ 2T, BUE, M ~OBOK TR L T 2 REORK#H %2
HERHHEH TE DL 0T 2708 T KEZHRT D PR ELRD, Ny PR RS
IRFHEOIZ L DK DI S AN TH D7, KEKDIGEEDEAGRRT5 2 ERBRE L 2D,

(2) IEfaAK AR DA

SRR DISEEE & L ClE, oA i OKEF R, R A B AT T TEREBEZLND,
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# 811 FKMERR K OVFKIBIZRIT B %R

System No.1 (Jalaliyeh) No.2 (Kan) No0.3& 4 (Tehranpars) No0.5 (Panjom)
Facilities Main Dam Kargi Dam Karagi Dam Latiyan Dam Lar Dam
Water Sourcqg Tareghan Dam (Sapplemental Source of Kargji Dam)
Raw Water |Type and D1,000mm x L73km x 2sets D2,000mm x 67km x 2sets D2,700mm x L9km +D3,000 D3,600mm x 11.3km + d2,000
Main Dimensions Steel Pipelines Reinforced Concrete Pipes X L20km Tunnel X L7.2km x 2sets
Fault Crossing 1 point near Bileghan 8 points between Bileghan and |2 poins between Dam and WTP
WTP No.2 No.2

Fault Related North Tehran Fault North Tehran Fault North Tehran/Mosha North Tehran/Mosha

Fault Dislocation 140 - 50cm 30 - 40cm 30 - 40cm
WTP Capacity 2.7m°/day 8.0m°/day 8.0m°/day 7.5m°/day

Fault Location remote from fault remote from fault on the fault on the fault

Fragility of the
System

For Scenario
Earthquake: Pipes

Damage estimation of raw water

mains was not executed, because

that raw water mains and raw water tunnels would be damaged by

they are located out of the study area. However, it is considered

fault dislocation.

WTP

Not much damage on whole
WTP

Not much damage on whole

WTP would be damaged by fault dislocation

WTP

For Historical
Earthquake: Pipes

Damage estimation of raw water

mains was not executed, because they are located out of the study area.

Code 2800: WTP

Damages on some parts of
facilities and equipment

Damages on some parts of
facilities and equipment

Damages on some parts of
facilities and equipment

Damages on some parts of
facilities and equipment

Possibility of
Reinforcement
or Mitigation

Coverage by Other
WTP or
Transmission Main
When Interrupted

Water transmission from WTP
No.2 and No0.3& 4 could almost
cover WTP No.1 area.

Several zones around WTP
No.2 would suffer water
shortage, bacause of its capacity
and higher elevation

Severa zones around WTP
No.3 &4 would suffer water
shortage, bacause of itslarge
capacity and insufficien
transmission capacity of No.5 to

Water transmission from WTP
No0.3&4 and No.2 could almost
cover No.5 area. Because N0.3
&4 supplied No.5 area until
recent years.

Possibility of Prior
Reinforcement

Not much difficult because of
only one fault crossing and
moderate pipe diameter

Difficult because of big
diameter pipelines and many
fault locations

Difficult of reinforcement for
both of tunnel and WTP

Difficult of reinforcement for
both of tunnel and WTP

Other Measures for
Mitigation

Not necessary

Possibility of transmission of
Tareghan water, WTP No.5 and
future WTP No.6 water

Large scale water transmission
from WTP No.5.
|nterconnection of No.3 and 4

Interconnection of No.5 and
future WTP No.6

Measures to beg
Adopted for

For Scenario
Earthquake: Pipes

Necessary to study in detail of
reinforcement at fault crossing

Necessary to study above measures especially for minimization or

mitigation of damage effects

Raw Water
Main and

WTP

No measure at present other
than coverage by others.

Cover by others and emergency

Cover by others and emergency

wate supply by tankers.

wate supply by tankers.

No measure at present other
than coverage by others.

WTP

For Historical
Earthquake: Pipes

Same study as for scenario earthquakes is considered necessary.

Code 2800: WTP

Parts or members of facility stuructures and equipment should be reinforced
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# 812  REKHEER K OELKHERR D xt5K

Facilities and Their Conditions Numberg Description and Inclusion in the Project
1) Clear Water Transmission Main Target | Reinforcement for minimization of damage
General
Dimensions Diameter: 2000-150mm, Length: 399km
Number of fault crossing 39| Twin pipes are counted as one pipeline
Connection to structures 150
Damage by scenario earthquake Reliability smaller than 70% (R<70%)
Fault crossing 60%| To beimplemented in the project
Connection to structures 20%| To beimplemented in the project
Damage by scenario earthquake R>70%
Fault crossing 40%| To beimplemented in future stage
Connection to structures 80%| Included: larger reliability but cheap/easy implementation
2) Distribution Trunk Main Target | Basically treated by emergency countermeasures
General
Dimensions Diameter: 1600-300mm, Length: 768km
Number of fault crossing 95
Connection to structure 190
Damage by scenario earthquake R<70%
Fault crossing 30%| To beimplemented in the project considering high priority]
Connection to structures 20%| To beimplemented in the project considering high priority]
Damage by scenario earthquake R<70%
Fault crossing 70%| To beimplemented in future stage
Connection to structures 80%| To beimplemented in future stage
3) Distribution Sub Main Target | Treated by emergency water supply and restoration
General
Dimensions Diameter: 250-50mm, Length: 6385km
Number of fault crossing 552
Damage by scenario earthquake 868| Not included in the project
4) Distribution Reservoirs Target | Minimization of damage effect
General
Numbers 70] Including contact tanks and clear water tanks
Numbers located on fault 9
Damage by Scenario Fault
Reservoir on Fault 9| By-passinstallation or supply by other facilities
Insufficien Capacity by Code 2800
Aged/Deteriorated Reservoirs 15[ Reinforcement of structure members or refurbishment
5) Pump stations Target | Minimization of damage effect
General
Numbers 40
Numbers located on fault 3
Damage by Scenario Fault
Reservoir on Fault 3| Water supply by other facilities or supply by tankers
Insufficient Capacity by Code 2800
Aged/Deteriorated Pump House 21 Installation of share walls & reinforcement of brick walls
are included in the project
6) Mechanica and Electrical Equipment
Damage Judged by Site Survey and Foundation Bolt Strength
Unstable and unsafety Many| Fixation/support of equipment, installation of chlorine
Equipment neutralization equipment, etc. are included in the project.
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K 831 MWEFXE
Cost Items Short Term | Middle Term | Long Term Total Cost |
1]|Construction Cost 3,628,600 6,243,900 12,395,200  22,267,700]
Pipelines 0
Min. Occurrence 150,000 700,000 6,290,000 7,140,000
Min. Effect — — — —
Facility (Structure) 0
Min. Occurrence 992,800 1,609,900 744,200 3,346,900
Min. Effect — — — —
Equipment 0
Min. Occurrence 171,800 — — 171,800
Min. Effect 286,000 1,336,000 2,431,000 4,053,000
Emergency Supply 2,028,000 2,598,000 2,930,000 7,556,000
2|Administration Fee (8 %) 290,288 499,512 991,616 1,781,416
3|Consultant Fee (10%) 362,860 624,390 1,239,520 2,226,770
4[Contingency (Approx.10%) 362,252 624,198 1,237,664 2,224,114
5| Preliminary Project Cost 4,644,000 7,992,000 15,864,000 28,500,000]
6|Annual Project Cost 1,548,000 1,998,000 3,172,800
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