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1.1 JICA IR 1T 2B/ R~ R & — 77 v OREEHHE

UWOKEB~ 22 —7"F %, FEEWR K OFEREEY 6 R O M 3R I L0 PokIT K 5%
FEFEIC DTV QBN — R~y 7 ThoD, LEER-T, BEOTay =7 b
DEKDOT7 4 VT 4 AZT 4 (F/S) MG (D/D) LIXRRY, ~RAF—TF
IR ORIRIN R Y g R R D,

NAL =TT LTI BRA R ERE L CHEOZ R LNV EZERTED L STl
Ttk oD b & PR OFAPAFRRC, 17> B DU -CH ik T O RIKIZ & 2 PIKILEEHE
KOFMEAER S BRET 5, Zauk, KRNI D OAKILERCIKIZ & 0 NAKRBEE 3 H A
LG WERHTIR CIIFFICEE TH 2,

ARYKEB~ A H —T7F 0%, WINBAKRR (5 2 %) | #Rdoke R (553 %), 4%
FRTETEI L OVMK Y A 7 HI (55 4 B) . 0 - AR (B 6 %), ok SEER (6F
6 ), MERE M KOG (55 7 %) . EIRAUBREE T B A A b (B 8 ') | BSEEE
WEFEMEE (9 ) nHEREND, o, APKEH AL —T T FF =T A
DE IWHTAR~ AL =TT b ) 7T 5,

KB~ A X =TT OFERHT=-> T, BOFHERE, Huits, SiEMZER D
BRERI O I BMETH S, £, LE LWEKLEEZERT D030 70 O
B & T MDD 5720, RENRI AL LETH D, Z0d, FHEOFMEE %Y
PEDOFRIZ OV TUIEH R ER L EFNR L B2 — RN ARRTH D, =& 2IE, 41
DEMEH T L AR OMERE TV Do S B RELEO B/ & 5 FfEIC
BFER L B2 —%1T9 Z & T, ftHOZEMEEZHER L TS EREZLOLND,

1.2 F = A OERTH LT

Table 1-1 1%, FAAEXIRHUBND 4 DOk & £ OO BEERITESLFUCET 2165 H 4
RLELDOTH D, 4 OOFIEOEFEREIT 6,153 km* TH D, {H L. Kosasthalaiyar i
. D—EBI% Andhra Pradesh NANIZ & 2728, Tamil Nadu MNANO 4 FElkOFRmFEIL 5, 102
km*& 70 %, S BT, 782 kmlZ } 5 Kovalam Ptk & A4 £ 7 WAL - BESR & L, F=
v A FHHRIC G B RIRAL A 293 kDI E ~ AL —T T UG E L THlo T2,
L72in > T, WK~ A% —7 7 VREORGIRIIIEEE 4, 613 km> TH 2,

PRI 2. 5m R E DT X VHITEE T L (DTM) Z W CEE L7z, Cooum JI| DJFE
3 Kesavaram Anicut C Kosasthalaiyar JINZITEEL TWARICEE T A2LEND 5,

Buckingham J#i] & & Tokk & 7238 23N 2 & 5, Buckingham JER 1%, X2 H BT
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1T 2 EE/LRKKE TH D, Buckingham 3 1L, Kovalam it OO Fd Buckingham & (24km) .
Adyar JI| & Cooum JI| D @ H4 Buckingham 3" (7km) . Cooum )| % #% T Kosasthalaiyar JI|
@ Ennore Creek F Tt Buckingham [ (17km) @ 3 XIS T Hvb,

Greater Chennai Corporation (GCC) &, F =>4 OHETHEZEE - E T L5 H
WBERTHL, T AHHE (OMA) OmALE 118%n® T, F = F A & XD 0%
G IA K72 HRTIR T 5, HiFE 5904km? DF T = > F A £ THE (New CMA) (X, Tamil Nadu
INERFAS 2022 4510 A D F = A AL OB HE A2 S SICHRB ST L7720, HiIcHE
L7 HETH 5,

F T A D4 ODFEERHF LE KX ORF/KHLIE, Poondi BF/Kih (Kosasthalaiyar Jitis) .
Chembarambakkam B7/K# (Adyar JI|3Eisk) . Redhill BF/K#h (Kosasthalaiyar i) .
Cholavaram il (Kosasthalaivyar Jitik) T 5, Figure 1-1 1%, E% 4 sk, W), # A,
ZDMOBIES HITEEER 2~ LT\ 5,

MK ) B RO THEHOK) 1220V T, 22 TERT D, F =T AI2B1T 50
deKIX, KIS X > T O FRES & 2 TN L, BRIk LgAI
RAETDH, ZOMOPKITEY ., BYE UL O, WRECIR s g8 s KFEd,
FRTUEAIL, T LW ER T OHEKRE ) 2l L, KPR E D Z LIk - T4
T 5, ZOFEOPAKIT, AN THRAET D ATREMENRH VD | FRHZHESHEECIIKR
RDBERDHPIK Y 2T LOWMBEETI N A+ ThH 2 EIZERT 5,

Table 1-1: FUBEME. MIORE X, fTBXE

Basin/Admin Area (km?) Main River Length (km) Avg. Annual
Rainfall (mm)

Adyar Basin 854 ~43.6 1333.0
Cooum Basin 435 ~73.7 1281.6
Kosasthalaiyar Basin 4,082 (3,031 in TN) ~ 136 (~69.3 from Poondi Dam) 1037.7
Kovalam Basin 782 (293 in north) No main river 1302.0
Buckingham Canal N/A ~ 48 km in the Study Area N/A

GCC 426 N/A 1366.6
CMA 1,189 N/A 1363.4
New CMA 5904 N/A N/A

Hi#: JICA Expert Team
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79°17'30'E 79“4‘2‘0“E 60“6'.30"E

wgggh STUDY AREA MAP

Andhra Pradesh

13:240N
y
13°240'N

13°0'30'N
Y
13°0'30"N

Rar\\ipet
District

z | Legend Chengalpattu zZ
Il Ri ‘District gl Chennai
1= L
& ver ] M City
3 Reservoir b
1 Chennai
= State Boundary it
— District Boundary 3 Ranipet

i 0o 5 10 20 Kilometers 4 Kanchipuram
[ study area Boundary ( Area in sq.km -3126.65 ) 5 Chengalpattu
791730 79420°E 80°6'30°E

Hi#i: JICA Expert Team

Figure 1-1: x&Ryiik & ITBIE S

1.3 TR B D T B S

FHAT I X, Figure 1-2 (R34 @Y , (KHICHHEHHME TH D Z LN TH S, [KHIT
& 5 T2 DU L Z W 2V, Adyar JIESE, Cooum JIIiisk, Kovalam s K57
L YR 20 A — RVEL T ORI E LT\ D, —J7 T, Kosasthalaiyar JI#itkix,
Poondi & LZ#ET 5 F TR SEHAMB 2 HERF L, B3 CIXHRES O/mW= Y 7425
te, Table 1-2 |Z¥iig &A1) 1D ML RFE A 7R T,

. Cooum JIIX# @ kil Kosasthalaiyar JIl S5 STV DM, HEIZ X D o) &
ILTHEY ., Kosasthalaiyar )16 OEKEFOF FIZ78 0,
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Figure 1-2: SHEHUISHIE K

Table 1-2: FAEFUROHZHIFETT

Basin Name Highest Elevation Across Elevation at River Avg. River Slope
Basin (above MSL) Origin (above MSL) | (Origin to Outlet)
0.70 m/km
Adyar 175m 29. Tm 1:1420
0.91 m/km
Cooum 101m 65. bm 1:1100
Kovalam 169m N/A N/A
Kosasthalaiyar 2.96 m/km
(Poondi Dam U/S) 545m 177, 5m 1:340
Kosasthalaiyar 0.50 m/km
(Poondi Dam D/S) 63m 35. 2m 1:2020
Hifi: JICA Expert Team
1.4 R OBE

Tamil Nadu JNOMEF = F A 1%, 41> R TAHBHICKRERREH L o TWD, F=

A FRTEE (CMA)

I, F=rTAH, 8 ODOHIBKRZRETHERSNTEY | FTBHR
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LRI OHEE N 1X Table 1-3 @Y Th5H,

Table 1-3: HEEA D (2022 FEHEE)

Admin/Basin Population (2022 Est.)

GCC 6,221,000
CMA 11,503,000
New CMA 15,900,000
Tamil Nadu State 76,536,000
Adyar Basin 3,524,000
Cooum Basin 2,095,000
Kovalam Basin 2,678,000
Kosasthalaiyar Basin 5,107,000
Total Four Basins 13,404,000

Hi#it: JICA Expert Team using various statistical information and projections

Tamil Nadu /N OINPNFSZEPE (GSDP) 1%, 2022 4EEI2H 3, 203 B2k Rv L 72 v | il 8 4F
W OETERESR (CAGR) 13 11.27% Lo 7=, ZHUIA > KD GDP @ 8.8%I(AHY L,
Maharashtra MIZRWT 2 FHICKEREBE L > TWDH,  CMA D 2018 FEFD— N7z
DETRIE 1, 764 ROV TRENES XD 31%EmVKEIZSH D

1.5 FREFIR DA CER - YBEFHRFK

1.5.1 [EN= & X

A ¥ FERMRICAET 2T =A%, N NBOEELZ T I2BmRETH D,
M@ 10 A2vD 12 AT, RBWBZVOIE 11 A T, Figure 1-3 TR T X 512,
EFBEREO RIS 11 HIZKE-> T 5,

BRI O R (30 4ERH) VHERMBERRIT. Adyar JIVEEC (1, 333. 0mm) . Cooum )1l
(1, 281.6mm) ., Kovalam Jit4s (1, 302. Omm). Kosasthalaiyar JI[}iEdk (1, 037. Tmm) TH 5,
Figure 1-4 (%, 1991 4E7» 5 2021 4E £ TOPHIERMBRNEOSHERZ R L THY, X
TP O, Adyar JII (Chembarambakkam) sk & Cooum JIFRIE D FETlk, B &E
W&V 2L IR DM EH %, Kosasthalaiyar Il Tl&, Poondi 0 ByiHIE TIZ, Fifil

WA AR TRERES XD D VRICd 5,

1-5



A ¥ REF = > A MR AFARA R~ 2 2 =77 RET v =7 b

R L AR

13300

19200N

13100N

130N

12°500N

12°400°N

R N N W W b
g O U1 O uU1 O

10

Mean monthly temperature (°C)
ul

o

~l— Mean monthly temperaturef

B Mean monthly rainfall

Jan.

Hi#f: JICA Expert Team based on IMD data from 1991 to

Feb. Mar. Apr. May Jun. Jul.

400
350
300
250
200
150
100

(O
o

Mean monthly rainfall (mm/month)

o

Aug. Sep. Oct. Nov. Dec.

2020
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Hi#ii: JICA Expert Team using WRD and IMD Stations

Figure 1-4: 1991 £ 5 2021 £ ¥ COFEERBABENER
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1.5.2  JKdk & KA

KGRI FE B 2720 e SERPH KIS 70 & OB MEIR KEME 8 %, Figure 1-5
X, RGBS IS D FE A R, KERAE, EERA L BROER D HE LKL
PO E 2 7R LT\ 5,
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i f |
N
z W +],
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Figure 1-5: WRIBDOKA v 7 T LK CHIE
F A, HIBOKEFRSCERFEICRE S EBNL TV D S £ £ 2K, 1, Ik
Mﬁﬁﬁﬁéo%1V+4K£wT%#%Wﬁnfw5Fivjm\#ofﬁ®%ﬁ%%
S TWIABHE 727Kk & Bk A5 LT\ 2, AT X 2 B RopE I £ D
2 O Y BDEREITM/ AL TETWD, ZOERIET = T A OPKOITERE
DK TG &R Z L, BkEORINA EOEKD—>L 72> T 5, Figure 1-6 1%,
TNWRD 7> HULEE L7z iU RS EHEBL L7 e ©X v 7 EIMRIEN 5 5% D DKk D 5FT &
ZOMOFEMERLIZHDTH S,

1.5.3 THRIH & Ly (LULC) L EERA 75
Figure 1-71%. CMA PNICEIIT A 2023 FER A O HHIFHTHY . Figure 1-8 1%, 75
WERLTWD,
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Reservoir Name Areainsq.km
Poondi Reservoir 28.8
Puzhal Reservoir 20.0
Cholavaram Reservoir 6.5
Chembarambakkam Reservoir 22.7
Name Adyar Basin Cooum Basin Kovalam Basin Kosasthalaiyar Basin
No of Tank | Area in sq.km| No of Tank | Area in sq.km | No of Tank (N) | Area in sq.km | No of Tank (S) | Areain sq.km | No of Tank _Area in sa.km
GCC 53 11 24 3.3 202 1058 0 0 166 9.1 $ .
cMA 19 5.1 % 10.8 30 513 [ [ a2 15 0 42585 17 Kilometers
New CMA 134 56.4 81 28.65 22 6.12 75 32.93 248 83
Total 206 62.6 131 275 254 25.84 75 3293 456 1121
Sour
T T T
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Hi#iL: JICA Expert Team using TNWRD data
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1.6 F = T A TR BBk
F = AR Y IR U RBREK 2885 L TV D, R & KT, 1943 451976 4R,

1985 4F, 1991 4£, 1996 4E, 1998 4F, 2002 4E, 2005 ££, 2008 4F, 2015 4, 2020 4E, 2021
L2023 AEICHEAE L TV D, Table 1-4 1%, 1976 H 5 2021 4£F TOHREERBWAKFELRD
AR LT D, ZAUE, 202343 H 6 HIZHEINT [Fx A MBI T 58t
KU A7 QR EEBICE T 276 ZE B %) (Advisory Committee on Mitigation and
Management of Flood Risk in Chennai Metro) 2 HHFEL7ZH D TH Y | 2021 {2 SECON-
JBA WFZEF— LI K > T S 7=, 1845 4F 10 A 21 H o 24 FFREN & 520mm, 1857 4F 10
H 24 H O 24 BT E 460mm, 1943 4E 10 H 6 H & 7 H 0 48 FEEFT& 358mm 72 £, 1976 4
DN HBE 72K - WKk H -T2 Z EN, F2RTFT = FA KT~ AKX —T T 506k
ENTND,

2023 (21X, 2015 FFOWKBZRICHR KHENEZGTEHK L, T A—UHolEE LT
1%, Nungambakkam BLHIFT & Meenambakkam BLHIFTF T, F2LE4 530mm & 520mm % Z04% L.
Nungambakkam BLRIFTIZ BN TR & 921. 4mm % 506% L7,

Table 1-4: FHEHUIH O FE 2 BEE#K

Flood Daily Max. Rainfall Date of Daily | Total Rainfall During
Type of Flooding
Year (mm) Max Rainfall Monsoon (mm)
1976 |Primary Fluvial 452.4 11/25/1976 1264.5 (Meenambakkam)
fy Fwv Nungambakkam '
1985 |Fluvial & Pluvial 329.0 11/13/1985 |1271.7 (Nungambakkam)
Nungambakkam ’ &

450.0

1996 |Fluvial Cholavaram EThmaipaldkan |~ 6/14/1996  |1704.6 (Nungambakkam)

Nungambakkam
. . 312.0

2005 |Fluvial & Pluvial Tambaram 12/13/2005 |2108.0 (Nungambakkam)
494.2

2015 |Fluvial & Pluvial Taj;bsag“m 12/2/2015  |2066.9 (Tambaram)

Chembarambakkam
2021 |Pri Pluvial 2371 12/31/2021 1816.0(Cholavaram)
rima uvia
y Mylapore - DGP Office 1785.0 (Mylapore)
. . 293.4mm
2023 |Fluvial & Pluvial Nungambakkam 12/4/2023  |921.4 (Nungambakkam)

Hifi: Advisory Committee on Mitigation and Management of Flood Risk in Chennai Metro “Flood
Risk Reduction: Final Report, 72023, originates from the work conducted by the SECON-JBA Study
Team in 2021
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1.7 Fx U FAITBT UK EEOBE

F = T AUE T AR R & B TR R OB ICBE T 25 & £ S E i E R L
TEY, GENR~ AT =TT U THL L T BERH D, 2D OMBEITIE, KFRH
PRRETZ T T <L NP SR & BTSSR ISR 2 R s E OB L & £, b
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2.4 BAKHROERRLRITH

B ERIZIE, LTOFERD D, AN GO Adyar JII, Cooum JI|, Kosasthalaiyar
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Table 2-2: FLASHYZ25%5R D M D g

(Adyar % & LCl#) 1

LD I TR]SE A Y D A TR LR D A 72 DD R FEILIR D F
ALt T | RTEANREDEZEEDOLT | W TFRODRESZMENIOLT | W TFRENARED ZIEMEO T | 7 FEEN AR RSy % 7= i Th
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FHHEELEL | - JEVESUC TR R 2 580 |« FEYERUC T 10m FREEOHREIA | « FEYMERIZ T 400m FREEDPLNE | - FEVERIC TN O £ 8727
10m AKOL3E <, S b AT | B N DA A2 T WY o T Y
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2 VEETHY | L L T D | < ISEHEBEORMEEZ 230 | 400m A8 24 O PrlE LR 5 TH0, FRKTRTEICT D
TR I HhAS P AN A CPERTHE T TAEM A~ DAL G |« 26 DFRETHRITE A & DR
26 DGR THRIT R ZNME | 1] [FFAl - x] (374 : x]
o, BUHER O S EFIES | [EME X
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Table 2-3: EARALEOF M OB (Adyar #6& LTHE) 2
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ﬂﬁT/V’ INA RV
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AT U 0 20> & UK B T oy
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DEELRE

H I3 IRT D ORI 2 & D
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820m’/s % WB THEIH
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T HAARC D 6l s b IR

- YOK TR TR & D
Rl BEITITIEE~D

« Adyar JII Tl
ML CEBY ., Ficlelokiks

P RIS S 720 FRE
Bino BT 72 < e

AN G AR [nTrfﬂﬁ Al KA 5 | IR 7o, FEFREDF,
[FFAm : X ] (34 - O]
« BURN BRI I A HEFF RNV EOBEERMET B ﬁfﬁi&wbﬁw:kﬂ6
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« 3 A MIRNERF - KALER, T | - EEI & 87T B’ - 200m’/s B & T 256
W 27 NE MR [FEH: O) | -« JAimEsE : 11 55 o’ XRIAER: : 12km
- BOKBEIERR COMRERD | - 22 MIEW
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file 7R BAE DS K D 70 B 135
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ERTE ¢ IR
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AREITIE, FAEHIE OB DIRKEEER E42 B E LIEREIZ OV TRETL
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2.5.1  WEENH NS r— VR

VEKZEEm EE LT g IO 3 o EH)I| (Adyar Il Cooum JI|, Kosasthalaiyar
JIND. BEU22DFJI| (Chembarambakkam Dam 311 & Redhill JII) (Z%F L C, {[iE DR
HI YR 72 & OREEY IR ZIRE L T D, 2L OXEOEHIL, WHEOF FEEA M
ETHD, M, WHEOSIE L O, ¥ 27 ORFRIFEEER EIC X 2 &K T KR
UAZBBHEE LTS (2.6 2),

2.5.1. 1.  EREtEANL (HWL) LEEpHE S DR E

B KA & F T S K B R 03 ) | g 1% DB e 2 0 T % & & DKALT, RS
R EORFIOEASM L2 DM, FIER LIIBRREDRESITZORMZZEL T
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OISR FEPTAE CTOILE Y A7 BREL 0D 2 L0k 5 OKRBFN~|RA LS5
T THRBEENRBAE LG 25 2 &, @FIIHEEREL L TREIND, F=
YFAZBWT ORI DBV IARNE L o TNDH T &b, KFrd=r K
(ZH U T RIERIZ R S FR B TR LT,

2.5.1.2. HWL OFHEFIE

BAROFH B KA O EILXLL T O SICESE L TRE LT,

B ARAL T AES (0k)  TIERA 2 T E O WS4 DL+0. bm & L. #EWraYIC
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2.5.1.3.  FHEIEBSEOBRTEDE 2 S
A > ROEWNIAE (CWC Guideline) TIXFHELERS & ILFHIE AR Z T T St 5 KA
5 LmABHEEERTHZENTHINATWD,

HARIZBWTH R EIERRE STV D DY, GHE B KALDNAT = B O V) 3A A E D
LalE. S EmAAVOEEBIZLVNKRENIEINIBNAHDH72D, T LHRE
Ll tblnwa b ezoTNa,

F =T A TR JAFROPEBFHASNTEY . ZhIZEDE TS < OBRBHBLR
FmAAEWTHIT 6N TWD, FHEEARMZ B RESRE TRET 5256, [Mhmai
ETDHERBEAEVTOFEIENLEL 2D | WKEENE SN EN0H 5 BITIER
EROFE LT & ZICE DR TG RUEE & BTER ORR & W o TCRIEN AT D, 20
7o, FHEEER IR D IASE L e 5 KE TIIRMEEZEB LRV L ET 5,

W, HARDFHEEEE m O E 1L LA T O RICELRE L TRRIE L7z,

L. LI 2 i > B KA O X R i A O ORI I

2. BRI e < GBS KA O X« FHEIRAR SRR m IR & & IR 72 8 S TRk E

JBRONEE AR L, FHEEAMICE (Freeboard) &A= 3HEIEER & A &% E
MAMEIX, A > FOENELLE (CWC Guideline) (ZH-S& 1. 5m THRIE

#0871, bm

1. BT R > FHEE AKAL 2. RIS <RHEmAL |7

VY High Water Level

—_ \v4 High Water Level

3. ML A

[ , v ]
\__V_High Water Level ?/%*ﬁ—%— 1. 5m

Hif#f: JICA Expert Team
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2.5.3  RHENAIEORE

2.5.3. 1. {MBEILNE OGS EOBVE

AR OE Y . JICA JEK~ A X —7F 4%, ST E6EE U, BEtmAKNL (HWL) A BE
FOMERE SITHRELTWD, £, WEEE CIXEERNLETH DN, LFOIRED L
ETHREIL TV D,

F A OBEEDNIMEIT, deASsEE LTIk, 86 3k VA TR~ A X —7F
TlE, 15~30m OFJIFEE A NEEEINTE Y # /b F— R o JHAKEJES (TNWRD)
HZORBIZHE L TWD,

JICA DWAKXIR~ A& —7 7 4%, HWL 28RS Ll B & LR O IIZETRE S

Ll L, ERFEAREDOHGT T2 A— MLVOYEEEZIRR L, %< Ol TEEF 50 A —
MVOIEIEA LB L 725, S BT, 26m OJEIEIZANZ . Al bm OY— B 2B & TS
TWo, Lo, JEEIE T TOMXKEC—HEICHE A S TWHbF TidZen, &)l
X[ CEZR NIRRT D3I 2R R RRIE. AR CRiik L T %,

F = A OFEJEE L, BEFORTL EHESRE N FE2EBET D L, REERETH
L2 hBREBTHENEETH D, Table 2-4 1R T X HIT, AABEED SR, BE
TFOEH, WEIRWDA 7 ZIZX D BER ETCRMAZET L 7 e ANRKEL 25T
Do ZD, YAE =TT T, FEhEOF—BFECIIE IR 72 & OYRiE LA 0t 5K
S L, AT I B & L, TR & O+ 7 ik & SR i 8% o iR
K%iéﬁ%%ﬁotif\%B&MM%m%%VX&—77/@£M$:%m#&:&
ERELTCND, ZOERNT 7a—FIc kb, HESRENEEZHEEIZHRE L, 220
PRAR ARG 2 SR E T D Te o D+43 &ﬁ%%%@bfw
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Table 2-4: PEMEICFEVEEEZ T B {EF., PaEisk

Adyar River Cooum River
: Widening section Widening
section o width
Residential building 1200-
Residential building S000-6000 0.00-3.83 i e SRR
0.0 - 20.06 50 Commercial building 3000- mercia’ bullding
14000 [Residential building 3500-
14500
9.83-18.84 50 Commercial building 1500-
Residential building 800-1000 2000
Commercial building 600-800 l- : . _—
20.06 - 24.31 50 Part of the area is adjacent to 18.84 - 25.42 25 Res'denmﬁ' bu"#".‘g 700-650
military land. Commercial building 300-400
R Residential building 500-600 25.42 - 79.02 none |Residential Building 0
24.31-28.44 50 Commercial building 300-400 ’ ’ Commercial Building 0
Residential building 400-500 Kosasthalaiyar River
28.44-33.54 S0 Commercial building 200-300
. section RUCEIE
width
Residential building 200-300 . . iz
33.54-36.72 25 |commercial building 100-150 0.00 - 4.24 25  [Residential building 200-250
Commercial building 30-50
Residential buildings 120- 160 g . p—
36.72 - 39.80 25 o Residential building 300-400
Commercial building 40-80 4.24 -13.66 50 |commercial building 200-300
Residential Building 0
39.80-42.60 none X - Residential building 200-300
Col | Building 0 -
MMErEm DA 13.66 - 32.86 30 Commercial building 100-150
Chembarambakkam Residential Building 0 o
none Commercial Building 0 32.86- 72.00 none Resndent@l Bunl_dnr"ng 0
Commercial Building 0
Redhills Surplus none |Residential Building 0
(River) Commercial Building 0

Hif#f: JICA Expert Team
2.5.3.2.  {EAI O oS

EOHHNZ DWW TIX, T Z—s3— K (C/P), FFIZ INWRD & D Cld, H#FKAL

(B E 52720 WK ORARWIN D% 72 EOMELZE ST LAWY | 47
HIVRFEIZ R Z A BANROBIBRIT 22V 2 E D3RR SN TV D, X512, #HI LoFHIC S\ T
HEEZREEN 72 S, Tamil Nadu JHNOMO 7' v Y = 7 b TRHRMIIERA SN D TET
H5,

. BUEHWL 227 U7 TERWEIL, FERIICEE SN D Z L &AL Lz, DI TR
RT HIHITR OFTEURERIT, HWL & HRHIE& OWRE L o&EL LTEHRE SN D,

2.5.3.3.  EHEREKTAR

Figure 2-16 (XFIE LOEERMMTHY | EHIX 1: 2 (WL 20%) THREL TV,
LU, BEOHWIMES L . 2 OEAR TR FREN 2R CE WK M CH BB EM
X OERRHIFKI O & 25T Tl REHITEERES 2 FMT 5 2 & Tt Fee iRkl it
TR Z M ESH D,
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Y High Water Level

| —T  \___V High Water Level 1
< Design Depth Design Depth
Hif#f: JICA Expert Team
Figure 2-16: FRREMEFEWEA A — VK
2.5.4  {ANEERIZIT S FHEIKEE & HLiEE

Figure 2-17 (X, REFHIEL L T Adyar JIOFFEE AR (FFR) & EZWIE O T HE
NEWB LD THY , RTPOBEOT A U3 FtEEm KGR (BFR) Tho, HHEITER
AL D, K, BROE TEIPBOAD T A & ERIZGEICEHE KR ER) &
FHEIERALLL T CiE 2 2 L 2R LTV 5, F ORI IE O 217> © L0
L - JEHID A, FALITILE 50m - AT CRAFTREZRGE 2R LT\ D, £ 7 TS
[5] O W i % E O#PH TIXFHI KT E (B 2 F TERVIKEZRLTWD,

ZOFEF LV | Adyar JIITTIEL, BERIRESE 100 40O FHE B C X4l CHHEKEE Tn, Bl T
ZINNED S 50m OYENE S VB L 72 %, Chennai ZEHET 2 & — S ZERITBLDLU WE 23 AN T2 DIk
MBI AT CTH 2 DFHEKEE Tm OIEI D LE L 72 5, F -k B Adyar JIITIXFHEKEE 5m
DYRENIDB TR L 72D, TS DS % BT FHE R ST 4 Figure 2. 45 |[ZHHR L 72,

F 72, Chennai ZE#E N 19. 34k~12. 08k X[ Tix, FHEI/KE Tm « §E0E 50m & LT bt
EiE AR (BR) D 2700m’/s ZREPR CTERWEER & 2o 7o, Mk XX EREWT R & LT
B RBRGE FRE N Z ek L CHIR FRENID AR T 2720, HAR D IRIEEE & g U 7o fE R,
Chennai ZEHET o # — /R ¥ EFER DN SR HNAABE~DH T NA 282 b pL (R
200m*/s) HFfETHZ L& Lz (2.75H),

Table 2-5: Adyar )| FtHEIMEEIFE TR

Distance From Design Depth | Avarege River Widening
Sea (km) (m) Width (m) (m)
0.00 ~ 4.54 6.0 146.73

466 ~ 5.14 125.37

532 ~ 7.56 127.95

7.64 ~ 8.58 109.53

8.72 ~ 9.29 107.23 %0
934 ~ 1091 91.21

1098 ~ 12.08 82.24

1217 ~ 16.24 7.0 120.60

16.34 ~ 17.19 185.26 0

1729 ~ 2246 118.18

2253 ~ 24.92 111.87

2500 ~ 2522 59.46 50

2535 ~ 29.37 56.54

2941 ~ 34.17 45.65

3423 ~ 37.33 50 48.30

3744 ~ 4361 34.12 0

Hi#: JICA Expert Team
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Discharge[m3/s] Discharge[ma/s] Discharge[madss]

Discharge[mass]
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2,500
--------- Average width+25m
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B+ 32y 7 DWRBEHIC
- Design Depth=5m (Adyar) BAIRF AR A&
3,000 Excavation & Widening Average width
2,500
sopp P====al |0 L N e Average width+25m
1,500
............ Average width=50m
1,000
500 ¥>\ Tank Usage 75%
D
0 5 10 15 gt from &8afkm] 30 35 40 45 Excavation
3,500 Design Depth=56m(Adyar)

MAverage width

--------- Average width+25m

----- Average width+50m

Tank Usage 75%

0
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1] J— . .. Design Depth=7m (Adyar)

Average width

--------- Average width+=25m

----- Average width+50m
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Tank Usage 75%
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Distance from Sealkm]

Hi#f: JICA Expert Team

Figure 2-17: Adyar JI| FHEIFAE (RR) LHERMTEIOLE
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Cooum JI|*° Kosasthalaiyar JI| b EIREDOREB 2T > TEB Y . TOMIMNERIZILLTOEY T
D, M. ZILH O TIE—E Tl _EOWIKE N E < 72> TWD M, Wit FREJIRHME Lo
RETHY, HORERTZ i,

Table 2-6: Cooum)!| ETHEIHEHTEE TR

Distance From Design Depth | Avarege River Widening
Sea (km) (m) Width (m) (m)
0.00 ~ 0.48 4.0 174.11 0
0.66 ~ 2.34 6.0 89.42
241 ~ 6.23 68.94
6.32 ~ 9.87 7.0 70.62
9.99 ~ 15.33 69.14
1539 ~ 16.96 6.0 81.47 50
17.02 ~ 18.90 50 94.48
18.96 ~ 24.98 92.33
2504 ~ 2637 40 96.42 0
26.43 ~ 34.24 87.75 50
3430 ~ 40.93 202.67
40.96 ~ 4354 209.97
4379 ~ 6367 ) 204.05 )
63.83 ~ 73.68 105.89

Hi#: JICA Expert Team

Table 2-7: Kosasthalaiyar JIl EHEHEWTEE L

Distance From Design Depth | Avarege River Widening
Sea (km) (m) Width (m) (m)
0.00 ~ 1.74 3.0 589.99

1.85 ~ 3.58 4.0 505.56

3.63 ~ 4.18 5.0 221.13 50

424 ~ 8.05 70 110.62 130
8.08 ~ 9.57 115.88 50
9.63 ~ 13.66 5.0 289.62 0

13.72 ~ 31.65 277.07

31.87 ~ 3248 563.21

3286 ~ 3537 ) 294.74 )

3552 ~ 69.26 274.81

Hi#: JICA Expert Team

2.5.4.1. Kosasthalaiyar JIl & Redhill JINCEIT HEEEHE

Kosasthalaiyar JI| CIE Wiii& 2% 3 & AT CToli LTHR Y .25 H @ Loop X [H] (4. 24k~8. 05k)
DOFEBOFEEE TII Ny 7 T —HF — DT Redhill I % & T Kosasthalaiyar JI| Fiftik
DIRAKBE SN TS Z Evn, Figure 2-18 Ol &T 5t & 35,
® IKIER DB A Kosasthalaiyar JII & U, AR X B3O 53 RS 2 5452
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IZ R VA, ZHUT LY Redhill JIlOEVEAZ Tl 8) X4, Kosasthalaiyar JI|
#%@Ny7Wﬁ~5~®*&%ﬁ?éﬁf&m%%ﬁo

L] SRS DO T OWHGELEIL, Loop WARFIAM THL Z Lnb, HIETHZ & T
FHEIKIRZ T & (R 0 bm (258 E,

 FEA NS 25m F OBk
* RIHEIKEE 7Tm THEH!

« 25N 50m HETE
. .:Jrﬁ7k 5m THEY!
. L ——

« Loop PNAIZ 130m JLiE « SLii
- FHEIKGE 5m CTHEH!

Hif#f: JICA Expert Team

Figure 2-18: Kosasthalaiyar )l| Loop2 X [JEZEF1H X

2.5.5  HEWrETIER ERE

Figure 2-19~Figure 2-22 I%. Adyar JI|. Cooum JIl. Kosasthalaiyar JIIIZEIT HRE
HMRTHD, 2.5.2 TR LIZEEOF M KA & OFERE R TR U 72 Wi s © & i i)
A7 1.9m 2 KA & LI ARSEHRHR 2 S0 L. FHEI s K T e O RN 2 JEIC SRefé i) 225
T8 e KL S OMHR L 5 22 RO L7
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Elavation (m)
= A A A A A A A a  a NN DNNDNNDNDNNDNN W
O©C O -2 NWPHPRUON®DOO-_2NWAHIARUULON®O©O

I R U I
o g b wWwN

Longitudinal Profile of Adyar River
13 CAi2 12 {1140} 09 {08 07 06! 05 04 GA 03 02 01 Adhanur

° ° ° o e O 'Y ° ° ° o S o 'Y ° ¢
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Thiru Vi. Ka Bridge |/ /
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/
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= O =2 NWHOOO N ®©
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Hi#h: JICA Expert Team

Figure 2-19 Adyar JI|: EHEi#EHTE
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Longitudinal Profile of Cooum River
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Figure 2-20: Cooum)!| EtEIfEHTX
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Longitudinal Profile of Kosasthalaiyar River
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Hi#: JICA Expert Team

Figure 2-21: Kosasthalaiyar )Il EHEi#ERT
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Elevation [m]

Longitudinal Profie Of Redhills River
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GNT Rd
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Hi#h: JICA Expert Team

Figure 2-22: Redhill JI| EHE#EMWTX
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2.6 YAKEFE Ny 77— (Tanks)

2.6.1 FFa& AT E

YoKITREERE DM T H/ RO HHIERG Tde TNWRD OEFEENICH DL X v 7 Zxfg L
L7z, 5%, hourZ— 33— B (C/P) Lo LHmEMEZ > oED D Z LM E
THHMB, ZOT77a—FF INWRD IZX > THAEIZAEINTEY ., BEOESMELE VR
— MRS LTV D,

ZOPWETIE, X Iv F Ry MAKEJRF  (TNWRD) 2> 5 BEAF O RF/KAL & Kk IZ B3 2 1%
WEIEL TERY, Table 2-8 1%, KNI D Z o 7 ORWOBMETH 5,

Table 2-8 Tanks and Waterbodies Areas

Basi Basin Area |Existing Tank| Major Dam | % of Basin Area | % Including
asin
(km?) Area (km?*) | Area (km? | Covered by Tanks | Dam Areas
22.7
Adyar 854 62.6 7.33% 9.99%
(CBM Dam)
Cooum 435 42.75 N/A 9.83% N/A
Kosasthalaiyar 55.4
3031 206.9 6.83% 8.65%
(in TN) (Three Dams)
~7.0
Kovalam ] )
293 16.7 (Pallikaranai 5.67% 8.07%
(North Part)
Marshland)
Hi#: JICA Expert Team using information from TNWRD
PKIFRE D72 DI E SN AR AR 2 580 EF IR &L & S, JICA ik

ﬂﬁvx&%77/’%ﬁﬁﬂﬁ Ll i Eéﬂt&/ﬁmomfm 2011 4EDHH
R & bl U TR RS W T S, ITE R v 7 OmEFEILIRZ 5/l L T\ 5,
Kﬁﬁfi:@m#mﬁéﬁabfiﬁm®m%%%mb ki & = O B D —
ZAE L TV D, 248, TNWRD 77— Z PR E 72 £ Ofthod Y — R ZHS T 5,
BEINTH 72O T, A%AKFHEIC LV BT ARLHE L T LERS
Al

2.6.2 ZrIWBOEKRNREZTT
BEAFD & 7 OFE BT, RESCHA (F—MfE 2 7 0+LHL~LET),
YLEDT= DO 7T OER (FIHFTRERSE) . R 2 M U7 AiRic & 2 F O, 05
ID5|E BT E HEOKNRPLETH D,
BEfED Z v 7 OEEIZ DWW TIE, Adyar I35 Somangalam Tank CEM I N T\ 5, B
TEDZ 7 B &I 1.23 MM Toh D, EFEIEHERE L T\ %, Figure 2-23 1%, ZD¥
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VI DREINTZHEERLIELDTHD,

Current | ows  Oeeiomen

{ A) Existing storage capacity for irrigation }

»
n
. : Existing spillway (weir)
e . Assunpe FTL-19.0m 19.0m (assumed)

» E
% 16.2m e ail —

- 156y

i — ¥15.0m o-sunc’:Tum \\L B) Existing Gate / channel for Irrigation ]

Line Protée LAdditional Capacity for Flood Control
(To be released to prepare for the next spell of rainfall)
Rehab. Concept r« = i 2Gate (For the release of 1) l
/
» 17.0m }
2 Existing spillway (weir) 15.5m
20 V- Assumed FTL 19.0m 19.0m . (assumed) /
— ¥ T :
e — e CARAY .

* 16.2m 5 et

00 W00 1o-ont e 00 1/1000 =

15:0m iﬂmeluml il 3 Drainage canal rehab.
| B) Existing Gate / channel for Irrigation (For the release of 2))

A) Capacity to be maintained for Irrigation I

e

. | q

) ) A) Existing storage capacity for irrigation (before improvement) .
Excavation (bed level +16.2m) . ; ' \

Excavation (bed level +15.6m) 1 4 2N Gate (invert. 17.0m) (next slide for dimension)
. 4

Excavation (bed level+15.0m) e :
Drainage canal rehab. (1/1000.

Invert 17.0m (upstream) ~15.5m
(downstream joining tributary)

Outlet (tributary)

Existing spillway

Hi#f: JICA Expert Team
Figure 2-23: BEEZ v 7 DikBE a7+ (Somangalam Big Tank D4])

(I EREDE 2 H]

MBI Z 7 NOREIEIE. BEFOKEE I JOBUKAESE & O EHIEEROTZD, 7 —
FNOBRL -~V E—HTDH L9, B EEEY) 2 3~4 A — FMLOES F THHAI

< B KO YEIERE R HOKEF KRR 2.51 MOM BN L, BIES N7 110 km® DOEFET
AGERFEM 3.4 A— bV b 7D, FEBRATRETHIUE, FIFHATEER ¥ > 7 A ~DJEHEIZ X
D, IKREEEZILIZHEMEE S,

EHRRL: 2 SOPEKS—F (1.2mx L.2m) & FH. 7 HET 2.1 MM @7k (+19.0
m 2D +17.2 m) ZHEFTHIK LT, BOKEZ RN, S HIZ, Adyar JIIO SN
MHKEEIE, BB A—FL, RS 2 A— FZ®E L, 10m®/s DIREITHIETED L DI
BRE, EVA—V U —RURHNCIES 7 22212 L, Bl ICITBOKFAETEE ) 2 HERF 5 72
DI KN % B B,
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2.6.3  HOKIFREAIGBET SN Z 7 &K
WEICIITHERRDO 4 SOFEICH T KR IR ESINT-Z v 7 OMETH D,

2.6.3.1. Adyar JI7Etk

Adyar Itk Cid, KR 3.4 A— hLT 47.4 km® OMEFEIZDTZ > CEBEFEDORIKE
BO 5% HUGE L%, GEF 88 MCOM OUUKITEAEEZIRILT 5720, 50 DK EE
INTND, ZhbHD 50 DX 7 OBYIEOGFHARITK 59 MM T, #MEEIEN 43.1
km* &%, Figure 2-24 1%, BRI 7z 50 HDHZ 7 ONLE Z K EMEOBSGEIR IS &
8ODY TALZ—IZTN—TLTRLTWND,

Selected Waterbodies in Adyar Basin (50 Tanks) .‘@
Clustering and Drainage Links

S

Legend

ana~ Existing (Canal)
Missing Link (Cut & Cover or Surface)
~\_ River
=== Administrative Boundary
S5 Selected Tanks
n Cluster of Tanks

g8 & 4 6
—— K ometers

Hi#i: JICA Expert Team
Figure 2-24: Adyar JINZRBT BBEES v 7 ER (50 ¥ 7)

2.6.3.2.  CooumJI|

Cooum JINZHI1T 2 FE 31 # v 7 OBEFEREEO A IR 22. OMCM, ALK 19. 0kn > T
HbH, NS 3 X OB CEBAKZES. 2m) 121> T 38MCM (3800 /7 m*) DHF/KA &
OHEIME 720 . Z O NHOKREI R & & 7D,
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Selected Waterbodies in Cooum Basin (31 Tanks) \\'@t
Clustering and Drainage Links

Legend

~A Existing (Canal)
Missing Link (Cut & Cover or Surface)

. River
=== Administrative Boundary
Scale
S5 Selected Tanks ey o b
n Cluster of Tanks —— Kilometers

Hi#f: JICA Expert Team

Figure 2-25: Cooum JINZHITBEESX 7NN EBX 31 % 7)

2.6.3.3. Kosasthalaiyar )|

Kosasthalaiyar JINZI1T D 112 # > 7 OBEFREOAFHT 115. 2MCM, #mEfEI3% 81. 3
km2 ThHb, b 112X 7 OkBE CEH/KES. 4m) 125 - T 161MCM (16, 100 77 m?)
DORFRKEREOEINE 700 . = OIS BABOKHE A& L 725,
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Selected Waterbodies in Kosasthaliyar Basin (119 Tanks) w@.
Clustering and Drainage Links

vvvvv

“ New CMANS

Legend
~ns~ Existing (Canal)

Missing Link (Cut & Cover or Surface)
. River

=== Administrative Boundary

S% Selected Tanks

) Cluster of Tanks
Scale
0 3 s 12

Hif#f: JICA Expert Team
Figure 2-26: Kosasthalaiyar JINZRT 2BEFES Vv 7 EXK (112 %> 7)

2.6.3.4. Kovalam yitik

Kovalam JiiIZII1T 5 61 % v 7 OBAFEREOAFHT 19. 2MCM, #EIFAEITH) 16. 7 kn 2 T
HbH, NS 61 Zr 7O BE CEBIKEZE3. 0m) 12X - T 22. 5MCM (2, 250 7 m®) DRF/KES

BEOWIMERY . Z OIS PUOKHSRE S 25,
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Selected Waterbodies in Kovalam Basin (61 Tanks) w®ﬁ
Clustering and Drainage Links e

Legend

~n— Existing (Canal)
Missing Link (Cut & Cover or Surface)

. River

=== Administrative Boundary

5% Selected Tanks

Cluster of Tanks

Scale

Hi#f: JICA Expert Team

Figure 2-27: Kovalam JIRIZI T AEGEZ v 7ABR (61 Z > 7)

2.6.3.5. WHLE L ORBICLAHUKFES R

Kosasthalaiyar JINZ-DUNTIX, WP AFI M - REAFMN G D Z &b, BEfFEF
7 DWBIZ X DBKHEIR RIS A, FA 7 ORI X 2 HKFHE R BOMMRE B E
Uiz, fEfiithe LT, BATF D TEPTERE LTz, By v 7 OEHEHE, BifFEZ 27 D
R T8 & AR B T & — AR5 2 & TIREREHMRT b0 L Lie, LT
O TEPTOFRLS > 7 OEFHRRIL 12.25kn 2 TH D,

BETFE 2 7 L RERICTEY KR 3. 4m L 72 D HREI 21T 5 Z &1k 0| Bk E & & LT 420CM
DR ATRE & 72 5,
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Figure 2-28: Kosasthalaiyar JINZ} 2B & v 7 BB EX

High: JICA

Table 2-9: Kosasthalivar JIIFEIRIZEKIT 53T

Expert Team

(THv7)

2-38

.No Cluster Tank Name| Tank Area in km2 | Canal Start_Point Canal End_Point Existing/Missing/Partial Canal Length in km
1 KOS_SB_07 |New Tank 1 2.97 New Tank 1 Perumuchi Banal Eri Canal Existing 0.302
2 KOS_SB_09 |New Tank 2 4.68 New Tank 2 idekalakattur Big Tank Existing 0.145
3 KOS_SB_09 |New Tank 3 2.03 New Tank 3 Pandur Tank Canal Existing 0.031
4 KOS_SB_08 New Tank 4 0.80 New Tank 4 Polur big tank Canal Partial ( Existing Toposheet & Cut & Cover or Surface) 8.481
5 KOS_SB_10 New Tank 5 0.64| New Tank 5 Poondi Reservoir Existing 8.298
6 KOS_SB_07 |New Tank 6 0.37 New Tank 6 Big Canal Missing Link (Cut & Cover or Surface) 0.530
7 KOS_SB_08 New Tank 7 2.12 New Tank 7 Nagari River Existing 1.323

Hi#: JICA Expert Team
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2.6.4

BEFEZ v 7 BLOWHELY v 7 OWKREEROE L O

Adyar JIl, Cooum JI[3 X TN Kosasthalaiyar JI| D 3{JINCEBW T, BEEX v 7 oEL X
OHTH A > 7 OBRRIZ L0 etk S D UOKEREI R B2 TRITRT,

Table 2-10: 3 IR D ARHAEED E & ¥ (Adyar, Cooum, Kosasthailiyar)

Summary of Flood Storage Capacity Estimation

Adyar Basin

Cooum Basin

Kosasthaliyar Basin

(1) Capacity of tanks after improvement (MCM)

(43.1km?*3.4m=146.6)

(19km?3.2m=60.8)

Average excavation depth 34m 32m 34m
The selected ber of waterbodies, tanks, and areas 50 (43.1 km?) 31 (19km?) 112 (81.3 km?)
a) Additional flood st.orage capacity by improving existing 88 MCM 38 MCM 16IMCM
tanks and water bodies

146.6 MCM 60.8 MCM 276.5 MCM

(81.3km?*3.4m=276.5)

(2) Current capacity of tanks and water bodies

58.5 MCM

22.8 MCM

1152 MCM

Additional flood storage capacity=(2) - (1)

88MCM
(146.6-58.5=88.1)

38MCM
(60.8-22.8=38)

161MCM
(276.5-115.2=161.3)

b) Flood storage capacity of new tanks

No need

No need

42 MCM (7 new tanks, 12.25km?)
(12.25km?*3.4m=41.7)

Total flood storage capacity in tanks and
waterbodies (a+b)

88 MCM

38 MCM

203MCM

Hidi: JICA Expert Team

HEC-HMS &7 /L%, Ak oKk T OBk I8 D R 2 i3~ 5 72 D IC8H L7z, Table
2-11~Table 2-13 [%. 5 DDHEp B F U AT 5. Adyar JII, Cooum JI|, Kosasthaliyar

JITR WO FEHER LT O B — 7 i &
MRAELOELOTH D,

U 1 X0 BR L (B

e RERE
U A 3
F UG 4 B OPKITE A E
U A 5 HOKETREAE
AIREMED FR) .,

B DR SOMEIN (KEE & HI2ik)

(100 B LW 50 FHBMME) oIzl —Ta

57 OUIKRTRIAS B 25%H9 00 (JEFRZEPHH 72 & ORI & 0 ZZHK)

TN (v AHX— T TRIREN-RE
IFIERKBRIZ 90% B35 E4E L-5E (B6ED

Table 2-11: BEfE# v 7 OXEEIA L ¥ — 7 HHEDBMR (Adyar JI[)

Decreases in Peak Flood Hydrograph at Confluence with CBM Surplus

Return Period No Storage 15 MCM (25%) 42 MCM (50%) 87 MCM (75%) 102 MCM (90%)
50 3789 m3/s 3510 m3/s 3027 m3/s 2530 m3/s 2251 m3/s
100 4417 m3/s 4167 m3/s 3687 m3/s 3194 m3/s 2894 m3/s

2-39
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Table 2-12: BEfEZ v 7 DSEEIG L v — 7 HHEDREFR (Cooum )II)

Decreases in Peak Flood Hydrograph at Paruthippattu

Return Period No Storage 10 MCM (25%) 27 MCM (50%) 38 MCM (75%) 43 MCM (90%)
50 1313 m3/s 1172 m3/s 1001 m3/s 890 m3/s 859 m3/s
100 1522 m3/s 1395 m3/s 1208 m3/s 1070 m3/s 1018 m3/s

Hi#f: JICA Expert Team

Table 2-13: BEfEX v 7 OHREEIS L ©— 27 HHEEDOBLR (Kosasthalaiyar )I[)

Decreases in Peak Flood Hydrograph at Poondi Dam (Dam Inflow)

Return Period No Storage 52 MCM (25%) 138 MCM (50%) 203 MCM (75%) 225 MCM (90%)
50 5022 m3/s 3978 m3/s 2561 m3/s 2016 m3/s 1839 m3/s
100 6152 m3/s 5166 m3/s 3502 m3/s 2598 m3/s 2426 m3/s

Hi#: JICA Expert Team
Figure 2-29~Figure 2-3113. RVEHIASIZHBITAHZ > 7 OITFE &L R 5% IS # %
U A TORMERBREEZ R L TV 5D,

Adyar Flood Control Point (Thiruneermalai)
100 yrs Flood Hydrographs with/without flood storage

5000 I 0
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2 E
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0 200
0 24 48 72 96 120

Time (hrs)
Hi#i: JICA Expert Team

Figure 2-29: Adyar JINCIIT BEANA Fu F T 7 sk
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Hi#f: JICA Expert Team

Figure 2-30: Cooum JI[l\ZEIT Atk A Fu /5 7 g

Kosasthalaiyar Flood Control Point (Vallur)
100yrs Flood Hydrographs with/without flood storage and dam
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Hi#: JICA Expert Team

Figure 2-31: Kosasthaliyar JINZIiT Bk NNA K 75 7 gk
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2.6.5 Kosasthalaiyar JIIFE o FFEIC 3517 5 K ieeg

Kosasthalaiyar JI[FRI D _LEFRERD 5 5 New OMA (F = 1 HB &) DSl #3312
FEHISO, AR, 7ot L LTRSS TS, RvA¥—7F Tk, 2 OHk)
SDZEOFHIC L DA EOIHINNETH L, R E LTI, LLTFD 3 2O FHIER
Ex ot TBHFED S 7 R0KEOTEM ] 23224 &Il Sz,

» LSRRI« TNWRD (2 & 2 WIHIRRAIC B W TRE~DEE, Eere, =7
A D1  BEALTZ & L OER] & HERFE PR CRREEDSVR S AL, SRR ORI RSN LTz,

- Kings Dyke O#7a% : New CMA BE ST - THEEX L. Kings Dyke EJifl OJCHE LA New CMA
K~ T LT 0% <HEDTH D, ZDOFRITTNRD SIS E G- DD, G4
EOTFHEME, AR ~OFE FEMARTHEORE ) L EHAREM IR SN TSN Z &0
5. TNWRD 75 1% 2 OFRRRIC KT 2 EHmIC L D6 & Lok 2155 2 L iZREECH - 72,

cBEfFD & v 7 RoAKIEOIE A ¢ Poondi & A LJEIICIE 380 AT A #AML & Bk A feRR &
7= (Figure 2-32 M), HEC-HMS EF /L TDY I 2 b—3 3 Tk V| 100 4w RER 1L
AKiZxr L, ZAvh 360 fETD & 7 LKk O KR A WAKRE A E LTO0.5mMx 52 LTk
D Poondi & A~DURHEZIHT 2 Z LICHET 5 L BHERETETWD,

Hif#f: JICA Expert Team

Figure 2-32: Poondi Dam EFEiZBWVWTHAR L Liz¥ v 7 DNEX
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2 % 30 AR

2.7 HTNRANRR RV Ry r—D
Adyar L. Bii COMFHFEE LY Chennai Z88E T 9. 34k~12. 08k X[ TIE 100
AR SRR K 2 B S E - TR R R B O T F TE RV Z & D (Figure
2-33) R FREN AR B DHI 200m3/s B F/NA RA M FAMC L VRERT AL L LT,

Discharge(W=1/100)

Shortage 200m3/s

Tank Usage75%
F=1)| J— y Design Depth=7m (Adydr)
1
,000 HAverage width
— 2,500
EE v Average width=25m
£ 2,000 Average width+25m
.
= 1500
@ - fyerage width=50m
& 1,000 ) )
Carrying Capacity
500

(Widening/Deepening

Tank Usage 7T5%

0 5 10 15 20 25 30 35 40 45
Distance from Sealkm]

Hi#: JICA Expert Team

Figure 2-33: Adyar JII¥i FEENMERTR & B EIRAKME (RR) OBELR (100 F£RERFIK)

Table 2-14 1%, ZDOREH ORGSO F A% Bip DHMEE M FSA /NA KR dD 25T
L= bDTHD, b, A MIM T AL RZ N RO FNREL IRDHB, T &
DRI LR PR T E ORI B A N E R D L A R A R RV L
I L 7=,

[ B R HEK D ATREMEIZ DV

HF/SA /XA R U Adyar 7B BUKRERR « FEANIHTZ 8@ U CTHT b o Rorc gk
T 5, HF R b OHEKIE A 74 o IBRUT X D BRBEKZFAR L LT Bengal 512
KT D, HFSANZ b RV ORET AR 1=1/2000, AT 11m & T 5,

HARPE K DBLEMEIZ DWW TIXEFIRIC L D ESIFHREIC L0 240t L, BHORE
1% 190m’/s TH Y . WRFHE D 200m*/s Z it FTE DGR Lo TRV BARPKIIE A
REZRfE R L 7r T, L L, FELEMRHCITENOBEERRNS L K& < 72225 aTREMECUtk o
Bz IR NFFIEEIC I8 1T 2R BARE Siv. ARPEKRHR WA bIRES LD, 2D 8D
BGEENE L DGEIEIR L T L DK S BBRFT L TS LER D D,
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Table 2-14: 9. 34k~12. 08k [X#] D T AE /1R @ ks 28 Hesk

72 D g MR SARA R FL
ot DR B « [X[# : 9. 34k~12. 08k (2. 74km) | +200m’/s % ZEHEE. R 18. 3km T
« JLMENE 10m : Z 60m 4K (Figure 2-35 ZHR)
KR O SN - fEFICHE P alEe [RHM : O] - fEFICHE P alae [RHM : O]
AR ) « 2. T4km CH 72 2 JENE N3 4E S URHLE R HE T, 200m®/s K
(ZRBESEORZEN LD K& | BN T 570, %2 &
YY) 10m B S92 & 23 Al BE
c ZEWE T O A CIZIEE L | (FEEEEY 1, 000, pEE¥EMEK 500 %
SHU P FTRE) o
(A o Z2P T O B FH ML oD JEIE 2 AR
[ZF4f - O]

PAIZ K D228 |« T2 DA R & 72 o7 | - BfdiE, A Ee E ozt
PHEIC 9 28 | O, 2IROFEBITELS 725, WS T ez, RHNCR R D35

fifizh S (G - A B
[ZF4f - O]
Bax 9.34k~12. 08k TOHE R HYEME | a. I F/SA X h o L
Crore INR - HEH .5 (3.6) - FH¥EE 28,000 (960)
(million USD) - HEfEE ;450 (54) - HEfEE 200 (24)
- 2F : 460 (58) - 318,200 (990)
[FE4 - O] b. 18. 3k Ty OYLTENE 10m /N eh R

- H¥EE - -30 (-3.6)
- YEfK#E © -4, 400 (-530)
« 2F 1 -4,500 (-540)
c. JENENEAE/ N R A BB L7 A b
c FEHE 7,900 (950)
- YK # -4, 200 (-500)
- 3F 13,700 (450)
[FF4E - A
KA IR MIARLVZMMTHD HBHITE WD, SR BN
B, e dFEBIEZHEN, F | <, FEZREHICED NS Z &0
ENEMLT DV A7 2EBEL | DAREEEA
T ©
O

Hi#i: JICA Expert Team
[RARADN— N A2 EFE L7 Kovalam Wil 38 1) 2 N/AKALEL]
PRA XA R F I b— M, Kovalam fiili & @89 % 7260, #FHOKEE T Adyar JII D0
FheE 7217 T72 < Kovalam JitlkiZ381F 5 NAKHEBR DR L #IFF L, /b— b EICfLE T % Kallu
Kuttai Lake & Adambakkam Laka |23V CTHUKHERY Z 3% E 3 5,

Table 2-15: )NA XR b v RNEREEE T

Unit Routel

Bypass Tunnel Length km 12.5
Inlet Adyar River Kilopost k 18.009

Adyar River HWL DL.+m 8.38

Outlet Bengal Bay HHWL DL.+m 1.90
WL Difference(Inlet-Outlet) AH m 6.483
WL Gradient(1/n) - 1,928

Hi#f: JICA Expert Team

Figure 2-34: aZ U HKIZEIFHHTHRIJID/L— B
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Hi#f: JICA Expert Team

Figure 2-35: /XA %2 F VR AEEK

Outlet Inlet_ Inlet' Intake Gate
VerticalShaft VerticalShaft VerticalShaft VerticalShaft
OutletGate | Tunnel Spillway | Intake / | WL Gauges &
I

| Siren,CCTV

HWL

KalluKuttaiLake AdambakkamLake

HHWL DL+1.9m

Drainage Pump

i=1/2000

Approx. 3.5km I

I Approx. 4.5km I Approx. 4km I

Hi#i: JICA Expert Team

Figure 2-36: /A /%2 b v R AAEEX

2.8 FEREE R R
AREITIE, WL OO IEREER R 2 HELET 25, W, BT e & gk S EE I E S 2
T % 4 FELE 6 HTIE, ERERTRICOWT X 0 AEM AR EZIT-> T\ 5,

2.8.1 PRI & FEL LD 6 OFRTHIE DN F

[Adyar, Cooum, Kosasthaliyar, Nagariyar. Nandhiyar. Kovalam @ik ®VU 7L % A
LUK & 22 R B E SR S AT A OFE, RE, EHICEAT L a T 4 7 W
—bER] CEENEIOT Yy ME F = A L2 DORLATRIE O R 2ok T & R
HEROWNICERZE N TV D,
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PERHUTORE R 8488-IN (F'm ¥ =2 M3’ P150395) 2k &tz zidz2
DY =7 FORMO 1 2F, FEEOSVIK TR ZRMEL, 4 SOFEL L
(Chembarambakkam Dam, Poondi Dam, Cholavaram Dam, Redhill (Puzhal Dam)) 3iEF{ %58
Ibd+52LThHsb, BE, ¥HE URL (https://www. chennaifloodsdss. in/) TH > T A v
VAT LORBENED N TEY , HK T & BREERO - O ORIEE S Ex T ThH 5,

#k % 7237 U 4 C Chembarambakkam Dam & Poondi Dam 2> & OZFERIKDHEL L I 2 L
— b H72DIT, [What-If] SHNRETINTWD, OGN T, &R 24 FERHIATC AT
HRT 22 EaMat L, X LDIEZIERIFK LNV OEELTML T\ D, Z ORI TIE,
80% 225 95% K ETOIEIERAFK LN PKEBIC G 2 DB E 70T 5 Z &
WEAZYTTWD, ZRbDX AL, EIZTF oA OKRMGEIRE L THEIEL TV .|
[ZE A= =X 21, Tamil Nadu JHAE/KHEAKJR (TNWRD) WS 23 Tt dEK 2B <
T OICHKITE Z iR KIRIZT D2 Z L2 HIE L TV 5D, 8 Tk, 100 FFJEHIOBER A <> K
HAAIRIA AT, B FRIHGR S TV A TORMHEZ M L T2,

PR FRITRIL E7ZHEAT T TH D25, W OFERIR TIL, Table 2-16 (ZRT L 912,
T T O v — 7 Yok E A S T L THEATBGEAEE R &R L R L TWD Z LR
ENTWD, T2 L, BoKTPHNTHE D PHERMED T2, YoKEHO~v AL =77 TiE, E
— 7 WK R A2 RET DERIZFEE L L0 D OFRTRIEBE L TR0,

Table 2-16: & 3J U A COHERMMIY I = L— 3 VR

Pre-release Time InlstégiaDzm Peak Outflow Peak Outflow in
Dam . g with Pre-release | the JICA Master
and Discharge (% of Full 3 3
. (m?/s) Plan (m°/s)
Capacity)
80% 470 820
12hrs 85% 500 820
Chembarambakkam
150m>/s 90% 530 820
95% 570 820
80% 400 820
24hrs 85% 430 820
Chembarambakkam
100m’/s 90% 470 820
95% 500 820
80% 1430 2100
24hrs 85% 1460 2100
Poondi
200m’>/s 90% 1500 2100
95% 1550 2100

Hif#f: JICA Expert Team
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2.8.2 X U DiEH
SO TRE L7z L DT, RFETHRE Liz¥ v 7 OUKITFEREIIE, AP OEE
WHRTHDH, ThOZ 7 ORE, FEIOHMBOILNE, 77— MR 72 & OREERE R I A,
R E R L EH AR T H72DI12IE, LR D 4 DOIEREERIR AL TH 5,
L. MRE L7 ORe
MG L LTy 7 OURA 0 2 2 71281 2 R/KRE T PHENE T & & T O - #F| F D 28k,
ORFIENETH D, ZOHREZOFRTEIEORETHRY ik H1ic, B =&kEhifi~ A
L =77 UREREOFERERIZIB N T, 2 b O A REXIBICIEET 272 L, 42M
FHE EOHEZBE L TRET D ZENMNETH D,
2. BEVA—URRMOFNCK T DL 7 KAAKT -
FEUA—URRNBEDLRNCKNZ T 52 & T, IFERIO+3ICHERT L Z 80N
HETHDH, ZOFARRIZEY . HITHAT DIKICKISED ATRE & 72 5,
3. XU OEMMGRE=2Y T LHERE R
K, EAEPEKEE., FOMOlEH e &, fiik O E I mR - BEIImo CTEETH
Do wnE D OFRE, BRI, B I OPKE OIERRZ EMRCIEN L, KIS ISR
TELEICTHILERMETH D,
4. KEMEEZRB LTI-Z 7 O—FEEH
2 7 TOFRERRITK I —IEEET 2 2 L2, BoKRRIZR T 2 KR & O
HiPHE R 3 1T 2 K EE ECTRIRITH 5,

2.8.3 ok P—F<wv

AN — R~y 7E, SESEARLVLOHKY 27 2 aiENICEfECE 5 ko iIc, #
DA — )V TIERR SN TWA, T HITiE, ML~V DIE), CMA <° Greater
Chennai Corporation (GCC) 7¢ & DATEHI OFEMHK A& EN D, EHIT, 6CC D 15 D
V=l 200 ORI EITREEOHIKIAER SH, Bix e LoV ORI Z LR LT JRIATRY
PRUEK Y A 7 TN BN L LTV E S, Figure 2-37 13, 100 AEHIRMR O L~ 0
Wk NP — R< v T ER LTS,
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Figure 2-37: 1/100 FEHE DR D
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Figure 2-38: X3RZHE (FHEMAE 1/100)
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2.10  FrEEAKREE SR, HWL « FHEFRE (S0HNE « FR&ERE)
FHEEAKERIL, R AX—T T B W CE AR TS v 7 ERICEET S 2
EMWEETIH D, TNWRD & DOF AW TIL, PRRAICSE CRER ¥ » 7 D T5%LL D% &
BARHOITRE E U TR T 2 Z LD ERTE VD, KRvAX—T7 7 U CIBER L > 7 O
TN LEIC L 0 BRI R A AT H 2 L Apift s L CRtlEKIREZRET D, &)l
OFHEE KT E%Z Figure 2-39~Figure 2-41 (27”9,
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Hidi: JICA Expert Team
Figure 2-39: Adyar JIl EEEKHGE
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Hi#f: JICA Expert Team

Figure 2-40: Cooum)!| EEEAKE
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Figure 2-41: Kosasthalaiyar)l] FHEBAKE

2.11  #REE

L EOWNBARRRICE T 2 IR EBFHEICE S S | FTOHEREEIILL T OEY Th D,
L. F =T A OJIREIRVOET L2 T e sk 2 H0 i FHEPEIRIC AL 5 ER 7R & A
ERFO BRSO LD VLEVEEBE S 5 &, hEE L D ISR 2 Ee+ 5 Z &
DHESES NS, WHEIRENL, EHBUSFOW AW OEESCEEOBIENAE TH 5 7
EL WL OORER DD, 1212 L, BIELTHIRKEEEZ LT HI2E, v AX—
7T DFERRERNART R T H 7=, Phase2 TONEIAEIZLETH Y . HriFE
72 ETORIST EFD LV O AP NETH D,
2. BUIEDWIEZHERF L CS B0/ ENEBETHY . ZOJRANIEBEFDK
TR bl X b,
3. TNEHRHI & ¥ 27 TORTEEREOHETRIL, I OBK Y 27 BB RN B D, 7272
L. BRI BACIZRERI S 00D A REENR H 0 | R ICEET D L b, xR
(2, EIEHNIEEICEITATRE TH D, LIz -> T, FEHIENCITE KOS R X0 b
EREI AT 2 2 ENEE L,
4. Adyar JIIDGE, FEEOKH TR P . 10 FREREOPAKIT T 550 T b R &
FNBUETH D, SHIZ, 100 FiEROIEKERE L ERT 212X, I HIBEROZ
R h e, EROERN ERKEL D,
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3F  EBTHHLAKKRIR
3.1 X C®IT
AV R ROEHEDOOE D> THDHTF = T A Tk, B RE HbIC k 2 REFE O8N,
Z o LRI D R KoK B O VHIEOHE N, NZKHEAK & A7 A oA i, R BAR &2 &
LHPEKBEIEOME/NGE, S EIERERNERD , PokPHEE L TWD, 295 Lizdkix, Bt
PE. A7 T, NWREEICHEEZ L6970, LVENETHHKERALETHL, F
T A0 (GCC) & F = A HETE R (CMDA) 1%, FEKT AT LADEE LI,
ERTTEE A OERIRICEL Y $HA TN B,

ARETCIL, Fx T A OERTHE., £rIZ GOC & CMA DOFEIRN 2 %1412, ZRiT AT 2 WiEt
5, XFRHEPHIZIL. Buckingham & (B Canal) (F§. #9¢. 4k) . Kovalam JI[{A] A ¢ Muttukadu
725 Kovalam JiRl > LS, Adyar JII, Cooum JII, 36 X UF Buckingham JE{A |2 54 2 KA 72
PR N EEND, SRIRExS L 7 D lisk OOLE % Figure 3-1 (239,

Package 1

o North B
CaptainiCotton Canal

Package 3&4 R& ; 1
Connecting o __Ott’eri'NuIlah

drains to Pl A S

Adyar River f\‘lorth SHOETE]
and Cooum Sy S % Cooum River
River St ' g N

NIEETALEIE D

‘ Pad‘pal-.uppam{ b s Dypass

A rg;mibakl—:am
- : Ry
P EEEMGR lirustpuyam

Central B Canal

Nandarjr,%hak&éam vt Nandanama 4 | PackageZ

3 MMambals

BT ! e G A Central B

napakkames = 5 / - - 9 C |

: R, Gy Xonasmmalt Adyar River [ESGUE
Kolapakkam L5 . :

Kundrathurs
LA

& o

Package 5
North
1 Kovalam
#’Bypa_qg Basin

'l i

o W
“LKovalamiBasin

Hidlt: JICA Expert Team

Figure 3-1: #RHtAXRARAEX
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3.2 FRE XS EE A

3.2.1  FxrT A OEHHAKS 2T A
F = FA DEHHEA S AT DL, KD 4 ODE A FITHETE, JICA Ykt~ 2 &
— 77T, B () & D) EH-> TN D,

a) Buckingham 3] : F = A iz pEdbiciiin, 6E (B & 17 km), HE (7 km) .
FEEE (24 km) OF T > a s TWwWb (Figure 3-2),

b) Bt HE/K IS « Table 3-1 IZFCHEL STV 5 L 912, Adyar )I[, CooumJIl, F£721% B Canal
WHEHH &5 (Figure 3-3, Figure 3-4),

KR E X T DABINREEN E B E T 5, GCC WIZEHAFIE L - N IT AR 38 45 1
L EAS LTV A,

&) NBURHEARES . FIKPEKRES (SWD, Storm Water Drain) Z&Te, Mk PrkpkaE 2 Rz
TR DR v P U — 7,

South B Canal Central B canal North B canal
H#h: JICA Expert Team

Figure 3-2: Buckingham 3Eif] DB

Table 3-1: FEREHFHABE—&E

No. Name | Length, km No. | Name Length, km
A. Major Connecting Drains to Adyar B. Major Connecting Drains to Cooum

1 Nandhanam Drain 1.087 1 Ambattur SIDCO Drain 1.351

2 Mambalam Drain 5.798 2 Nungambakkam Drain 1.347

3 Chellammal College Drain 0.33 3 Nolambur Drain 2.341

4 Guindy Drain 1.658 4 Padikuppam Drain 2.286

5 MGR canal 1.754 5 Trustpuram Canal 1.488

6 Nandhambakkam drain 3.334 6 Virugambakkam and Arumbakkam Drains 6.6

7 Manapakkam drain 7.006 C. Major Connecting Drains to the North Buckingham Canal

8 Kolapakkam Drain 2.923 1 Otteri Nallah 10.322

9 Kundrathur Drain 1.396 2 Captain Cotton Canal 2.904

10 Pammal Drain 2.527 3 Kodungaiyur Canal 4.661
D. Major Connecting Drain/River to the South Buckingham Canal

Okkium Madavu drain | 2.794

Hidl: JICA Expert Team
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»

‘ Mambalam ) i Cellamal

' _. Nandhanm

1

Kuﬁdrathu

Manapakkam ‘ Kolapakkam

Padikuppam Trustpuram VFrtigambakkam/Ammbakkam
Hidlt: JICA Expert Team

Figure 3-3: #EeHEAKBOBIR (1)
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Kudungaiyur
H#h: JICA Expert Team

Otteri Nallah ] Captain Cotton

Figure 3-4: #keHEAKBEDEIR (2)

3.2.2  FZKHEAKIEE

F = FA1T1EE < ORKPEAKIE (SWD, Storm Water Drains) 23 0 . WH IIME 7 A —
MUVLL EDERICERE STV D, KO R/ A X3 EAKk, R A, JEkEICX -
THEAR D, WiIE 600 x 750 mm T D, SWITEMRBIRTH S Z Lnkd b, #HTFK
AD EFRPHIFE SN D KIRBEEEZHATZHALD D 30 A— MR CTREINTWD,
LML, ZHHOMEIZ LN LT, AT F U ANRR+F43772, SWD 1T+ 1ok RE
TV, SWD IITARFHEOHFAS TH 5,

3.2.3  dt Kovalam 25

Z OFE TR, AR MO TE S R0y 7 HE K . BEFOHEKA > 7 T O EAR
BAZ XD, B OBAKNREL 2o TS, 2O TIIEKDBERICRAI R - 72
Pallikaranai {B#X, M/KZEHT DN KEIMLT LTV, 52, B 5E B
Canal ~DHEKZ 9 Okkiam Maduvu i%, KNOEEOHEKENINAE L THY, ZORMEE
S HICHEALEE TS, £ Buckingham I/ 1%, BEARZE & Muthukadhu 225 OO
BIZRY RUTVBE~OYKEENRA R H 5,

INHOERNZ LY | PR THKRSHEBICRA L, (KHUITRHICER O EZZIT0T
2o TWD, RETIIFFCZ, Kovalam AL 290 km* DAL X A7z Hdgloxk LT,
HAHRIRREIN TS, ZOMNEK 727 7o —FF, ZOEELRHME TORF KRG
X DB AN Lo, AR OFEICEEMICERY T2 E A HME LTS,

3.3 FHESft & AT $
AEITIX, JICA BB~ 2 2 —7F o OFRTHEEAKBHEIX R O 72 DI H W B V= 5HEISc
e A FHOMEL =T,

3.3.1 FR 7t
AR ECIEEL FOHA T EHI S X 3 2 47 LT,

- TR E O E TR 2 RA 2R ES UK RIS B T R R B A BUE
- PEKBEIRGE « RHIIFERN RIS U7 Pk aE ) & 3% e,

CPREINTAIR WK OPEH B RENE T S 720, )1, KEEFDOMDPEK R > b
U—7 ki, ikl — KL o Tm KU AT ADKFEEEAN,

* RSO - DS DOE KO D122 — b 2,
R OTE ] Fifge ATRE AR K E B O 72 D IS A — 7 > = U T 2 TR 2 R 2R D,
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3.3.2  ABHHEACH R4
HL B LS VL OFH KGR OZREIZOWTIE, BMOEHETH S
CPHEEO « = = 7 /LX° Advisory Committee (Thiruppugazh Committee) DEES 72 ENDH D,

«CPHEEO v~ == 7 /b : F=F AR EDANA 10 5 ALLED Classl O#FHT Tl RERAER
SAEZHERE (AR 10 5 ALLT D Class2 OFBH TILFERMER 2 £ 2 HESD) ,

« Advisory Committee : BXEtFERIRAE A 68 mm/h 952 &9, [UEL#OEE L EE
LT 5 EMOMBMMERA 20% $NSE5 2 L aD#,

- ADB & &ML K B Kosasthalaiyar )OO 72 =27 Rk SWD 2o\ TiE 2 Ffk
RORHBHEK S 2T DTHOWTIE b FEMERAZE LT EM,

BRI EFERBRE OB REZEZE L, A7 vy =y b TIXEHEEEREIXRERMER 10
Bl L, &6, [MEEIC X DR80T D=0, FHHEERZ 106EmsEs 2 & &
L7,

3.3.3  FHE BEA

AETHH) 7027 hOREHEITITa =27 MRBED 10 E%ETD, ZhiEF =
TADE IR AT =TT 08 2026 4D 2046 FEE TO 20 [ E LTHEY . £ E T
RPTETTDHZENEE LW & TDEOE TR ORI REHEIZIHB W TS 10 4725 20
EREOHIIChZ VRPN ED SN TVWALZEEZHBR L THRELEZLDTH D,

72F 5 AR A O BARE, 10 FREBHIO BIRF L LT,

3.4 HERREEBRRES T 7

AR O Y | FHEFFERNEIT 10 PR CRELB R & U THRIRNED 10%HEMNT 25 &9
A LTz, 7272 L. Ak Kovalam FRIEIZIAVZ & 235 Adyar JI 72 & O] HEEK 6 5kt
G & [R] CAKHETH 2 BERAER 100 4 CRELBIER & LU THINEDN 10%HMT 5 &
M EERA Lz, FHEICHER LT — 2 1%, BZIWNENH D Chennai @ Meenubakam
BMFT & Nungambakkam I FT OBBIFE RO, HEKE ST WBRIFTO T — 2 25| H Lz,
BT —2 %6 LI, JICA F-— LI RR TR B - R ke e il - 4888 (IDF) HifR 2 ERk L 7= (
Figure 3-5, Figure 3-6) , LATFIX, b3 5%/ v 7r— OREMEEX L BERNEORTE S
ETHD,

Table 3-2: &BiEFeHE/KE& & Buckingham E{f TONERE

PR Hafe e 1 H B R BLRI AT eI BN &R E A
(KUEZEE S [E)
Adyar )| Meenubakam &1t 10 4F Rk R 5 B 2 - b ) i B R
Cooum )] Nungambakkam ZHIFT | 10 4F Rk R 5 B 2 - b ) iR B R
4t Buckingham & | Nungambakkam &1JIFT | 10 4 1996 4EHKDEEFRIANA = 7
7 75| BT L
192 Buckingham &% | Nungambakkam ZlIFTF | 10 45 e i A B =+ vk B R )
1]
4k Kovalam JiifE Meenubakam L8P 100 & 2015 FEHKDOEFANA = 87
7 75| EIEIT L

Hi#i: JICA Expert Team
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120

100

(e
(=)

Intensity (mm/hr)
[*))
S

IDF at Meenambakkam

——2 year
——5 year
y = 47.602x7062 —4—10 year
y = 59.98x-0-586 —=—20 year
y = 68.257x 0571 T30 year
y = 76.23x70361 —e—100 year

Hidli: JICA Expert Team
Figure 3-5: Meenubakam 31 IDF Hi&¢

120

100

(e
(=]

Intensity (mm/hr)
P [@))
S S

[3®]
(=]

IDF at Nungambakkam —#—2year
——5 year
-0.623
y§48.279x —a 10 year
y =59.146x035° 20 year
= -0.534
y =66.601x o Soyear
= -0.516
y=73.845x —o—100 year

y = 83.303x°0498
y =90.429x0488

HiBi: JICA Expert Team
Figure 3-6: Nungambakkam Hi 5D IDF figR
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3.5 Package B DO kAKX E

3.5.1 Packagel dt Buckingham i&{r]

3.5.1.1.

4k Buckingham #{i] (NBC) ¥ielkiL, F = F A dLEBDOK 50 FEHFr A — b & — 1L
TEY ., EFEICIT kodungaiyur, Captain Cotton, Otteri Nullah @ 3 2D /KEE N3 EkE L T
W5, —h. AREOTBITEES S BRI D,

NBC JClE NBC O ik CHERE KB > & DU AN PLE S AU BT PR S F A
%o ZHUTHIT L7280, NBC DYt FREAI DEHE, /A /N ZKEEDORRIE, B E & 1
FtL7,

3.5.1.2. RRMROBRTEENA Fur7 7
A SN A EHEFERIZ. BT O K 91 Nungambakkam BLHIFT D 1996 4F 0 EREREN
IZHSNT NS,

Figure 3-7 X3 DDOKEIZBITHNNA N r T 7 %233, BrtOFiEIL 320m°/s & 725
7=,

Kodungaiyur =
ST P Design hydrograph
= o Subcathment Area
R 80mis ® 2| A=11.3km2
ERY / — w = |_ Total length L=4.6km
é 0 \ mE
40 / kL
20
20
L~ NN s
[ -3 1o H 28 40
Tim (m)
Sers e Subcatchment area

~Discharge
“lx | Totallength L=2.9km

mp-gg-egR-EREE- [
o™ II |. |I =t || A=T.6Km2

z w §
R 70mdls -
i /ﬂ\—
an \ ¢
i
20 "
0 \/ \' 100
5 RN
- StterLiutialy Subcathment area
o II i A=25.5km2
206 Total length L=10.3km
170m/s
Euise 40 ;é‘
£ w3
E L ) E
/ \ T
* /_,/ \\/\ o Currently, the peak discharge from the 3 drains is
[

T b s om s w s o™ | 320m¥s (=170+70+80)
" Time ihrs)

Hif#f: JICA Expert Team

Figure 3-7: NBCIZHAT D 3 KEDNA FursF 7
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3.5.1.3. B FHES

NBC ORI FHES X P Kosasthalaiyar )& AT TiEL 100m’/s UL EZ R,
— I T 50~70m*/s I T L, 3 DD EE AP A G 5 B AT CIIEER B MK
W2 40’ /s ICETIR TN 5, £/, 3KEPMAT AHHETIX, SLERSEN NBC & 228
LTHY ., BREBOH FEid, EL+3. 0m BE LK WRES EF LTV ZEnb, /h
HIBI KD L2720 THAKRMD ES L, SREMESE~ORENREIN RN TH D

(Figure 3-8 M), Kodungaiyur IZ2E 4.6km, G FEESIZ 30m’/s TH Y . —H D
X FRESI M AJE LT 5, Captain Cotton X4 2. 9km, BIIHE FHE/IIX 23m/s T
HO ., BT FREAAARE L TWD, Otteri Nullah [£42F 10. 3km, BLJLiit FAE
3K 30m’/s TH Y, ZHE B FREANRICER L T\ 5,

RE=14330 BR

8 SR | Railway brldg°e glrder T
Kod.unalyur Captam {EL+3.0r Y ggﬁ:ﬁ; N

Hi#f: JICA Expert Team

Figure 3-8: 3 KBEIEEDEELE

3.5.1.4. NBC I X OEEHGHEKE Ol )7 £t
NBC 35 L OMEEHE KR DD 1= > DA T EHILL T DM Y Th 5,

OEAE1X NBC Z 85T : YLyt OIR/KPLED NBC Dt FRESI A EITIERT 25 UKL
4 NBC DAKNINEWNZ I KD FHEI RN —ZER 72> TWD) Z &b NBC
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D 2B L THRET 5,

Q% KB D> B D NBC ~DFEABDER : NBC IZIHEAT D 3 KK S DA RZIKRET 5
FR R HARFSE) 2 FEMid 5, RS, NBC OO 50%% f5 6, NBC DFfi
[CRK&E 8T 5 Otteri Nullah KBEIEIICOWTHEE L THRHNT 5, 728, Otteri
Nullah K Cl. BEIZ Cooum JI|~D 34 /S ZKBE B SN TND Z EMb . Z DK
B A WA EE T 2 1A TR A BRI ORG 2 5, BRRIZIE Figure 3-9 1ZR L7z
Cooum JI[~D A /R 2K (20m°/s) & Figure 3-10 (278 L7=EKH (20m%/s) 5% &1
%, ZHUTE Y, NBC ~Diifi ANE % 320m°/s 225 280m*/s £ TR SH 5,

BNBC DB R TEESI DI . @& HE 2 T NBC TOLEHHEIZe SI2 X A TRESI D
b 2R L. 1/10 FEfesf i (REEEETe) O EOWN, JER CHt T al§E7R T
EAMERT D,

@ONBC THH CTERWIRHEDOQUE G IERT : T4 /KEE O K im<e NBC {5V TR MIZ

K % it AR OKBEOKEHRANC & 20 FRED M L&te) | #Fd 5, £/, £
DAREMEDMEN G BT, B AIWE AT S8 D3 S 2B OME &2 FE i d 5,

KA S AT HBEIL - 2 < ORBBR L2tk 12w kM (REBES D/
W) e B K DTEEBE AL L, S AR EHEIRER L L TR 5,

Otteri Nullah Ch=7.74km

10.000
9.000

8.000

e <+ HWL7.5m
Canal bed 5.65m—4m

7.000
6.000
5.000
4.000
3.000
2.000
1.000

0.000
0.000 5.000 10.000 15.000 20.000 25.000 30.000

Cooum Ch=12.210KM

10.000
9.000

Ty -
7.000
6.000
5.000
4.000

3.000

2.000

oo River bed 3.727m — -0.355m

0.000
_1.008-000 20.000 40.000 60.000 80.000 100.000 120,000

Hi#f: JICA Expert Team
Figure 3-9: Otteri Nulla %>% Cooum JI[~D XA /32 DOFFEEE
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3 BRI

¥ V=200m x 200m x 4m
=160,000 m3

‘ ﬁg&ea@ d,'ilé’é"‘_t‘?bn

S
Detention basin

capacity

V=400m x 200m x 4m
=320,000 m3

Figure 3-10: Otteri Nulla EFEBICIRIT DilE/KH (FE 48 7 nd)

Figure 3-11 {Z NBC J5 L UMZEfe /K O e &3l 2 7R,

Effect of climate change
Extreme rainfall

Rapid urbanization

Retarding basin
Gate and pump

Bypass to
Cooum river

Figure 3-11:

—
Retarding basin
Kodungaiyur Gate and ""m@p
—

Improvement of the
capacity of discharge
and storage by
deepening and retention
basin construction

Captain Cotton
—_—

Improvement of the
capacity of discharge
and storage by
deepening and retention
basin construction

Otteri Nullah
—_—

Improvement of the
capacity of discharge
and storage by
deepening and retention
basin construction
—_—

Kosasthalaiyar

->

Retarding basin -»>
Gate and pump

o)

Retarding basin
Gate and pump

Cooum

T E————

Effect of climate change
to Sea water level

Bay of Bengal

Improvement of| the

capacity of discharge
and storage by
deepening and retention
basin construction

e
Consideration of
ambient
structures
Gate for
backwater
prevention

Hi#: JICA Expert Team

NBC 35 & UN NBC ~D#EfE/K B DY IZ B 5 HE&K
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3.5.2  HHI N X A AGER ORI Ny o —

Hge N 2 0 A A GER (CBC) 1%, Adyar )11 & Cooum JI|DRIZ IS AN % s fifE 9. 18km? O
Hilgk T, Adyar JI[ & Cooum JINZHERE L T\ 5, HUZITFA T, dbilds L OV R otk
PIFE &L 5m Td 5, CBC Hulsi DL /KIZFIC Adyar )1 & Cooum JI1 75 DIEKNEKE TH 5,

Zho OREEE, CBC JitlkA & ORER R & W) N2 31 S Uk ©— 27 it AN B2 55
HFIZS BITE ML, ROEAKRIEIC BH U, Bk 227 0388009 % (Figure 3-12, Figure
3-13), BLPUE FHENE/AEET 6Tn’/s, /7T 8Im'/s TH Y, ShECHER e Ll L - T
B0 S BT RLHLME A HIF S 4L TV D

Adyar outlet 2015
4000 rr 0
3500 20
40
3000
60
%2500 . £
2 EBRainfall 80 2
=2000 — Adyar 100 =
=z 31
k) Cooum 120 -
= 1500 1 B Hydro &
y 140
1000
160
500 180
0 A 200
0 30 60 0 sy 150 180 210 240

Hi#f: JICA Expert Team

Figure 3-12: 2015 &tk T?D Adyar JI[EB L O Cooum JI[ DA K 5 7

Adyar outlet 2020
3000 ~ I 0
2500 20
2000 ~
@ EmRaifall 60 £
D] N—
£ 1500 —Adyar =
=z [
2 Cooum g
2 92 =
1000 | —10 R
00 120
0 ‘/ Ao 150
0 30 60 90 Timlez&rs) 150 180 210 240

Hi#i: JICA Expert Team

Figure 3-13: 2020 £E#t/K T Adyar )13 KO Cooum JI|DNA K 5 7

3.5.2. 1. xS HE

E— 7RISR LB & T 5720, LUFD X ) Zextis et e Uiz,
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- AR OHHI O F2 i - B SER) N OFHEIZ &, MSL-2m & TOHRHI

ERBHFONE BT E WL ORE : BEEOER O BEE S ZEZE L 4. InlIRE. REE%
0.6m & L HWL % 3. 5m 23R E

I

« F— N OEFRE : Adyar IO HWL 25 1. 93m (2% LT, Cooum JI[1X 3.20m TH D, 2D &
G, NSO KE T2, WKERZIX Cooum JIMENZERE L7247 — R ZEA L.
IKPLZENZFEDUN T Adyar JII~D HIRHEK Z e L 35,

* Adyar JIl & Cooum JI[725 D &' — 2 Jit A3 —B L 72\ 5E + Cooum JIMAIZ — A BR T T
EEZSZYN

3.5.2.2.  FRAEHRESR

BBUEIRZ BRE L, WhEEE LT 1) —H 13m, 2) —f 16m, 3)HPERICE D
13Bm& 1T L OMAKDLE O3 WY OKRMEFFEZEMLT-, 1)2) O%A, FHEAKRMA
HWL3. bm % L[EI D #ER & 7r o7z, 3) DEE DFHRKAL A Figure 3-14 (237, HREIKALIX
HWL3. 5m A2 7241, Adyar JII~HARWE FICK OV FTEDO B — 7 i &4t FAlRie CTh 5 2
EMIRS T,

Cooum River . . ;i
Central BC Longitudinal Profile Adyar River

8.0

7.0

6.0
E <0
5 M of Cooum Y
s 3.198 §r7
T 30 dyar
‘5 ¢ A
5 2
2 10

ﬁe‘gign Riverbed

-1.0 | of Cooum < Deepening ¥-2.0m Design R|verbed of Adyar

20 -2.0 ¢-2.0

-3.0

-1 0 1 2 3 4 s 6 7 8
Distance (km)
Left Bank Right Bank River Bed © HWL of River
@ Design River Bed of River = Under Beam Height Design Canal Bed Design Bank Height

~— WLCurentCon ——— WL _DesignQ(St1.927) ———HWL

Hi#f: JICA Expert Team
Figure 3-14: CBC ®FHBE /KN (KEEIEZ 13m & L71ZHE)

3.5.3  Adyar )13 X O Cooum JI~DHEGAK BRI 331T 5 WAt
Adyar JINCHERET 5 10 RO & . Cooum ) INZHERT 5 6 ARD G K I DEILF T
BB & Rt (HEC-RAS E7 /L) (Tl L7z, S¥IC K 2 3k & & Biiee ) &
e U=k 8. Adyar )1 9 KOHEKEE & Cooum JI| D 4 ADHPEKEZ I\ CTHILHE T HE
DARTLTHDZENESNCRY | WENKHERZ EIRENT, SRITHME 2 D7
VKBS DIEHIN T & 72D, BEKMORBRE S RET U722y, BETORER, B D 2 TG
TED I LD HEEKHITAE &k L7z,
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Scheme of urban flood inundation

48
80
( Kodungaiyur

L —~
4 2 main rivers )

€ 1 major canal Captain Cotion

& 20 drains @

~ Otteri Nullah

78
Diversion Channel 170
@31

North B Canal

36 Ambattur
(85)

Nolambur
Padikuppam

Cooum River S

Central B Canal

Kundrathur
Manapakkam
Nandambakkam

Adyar River

== Gate
O Retarding Basin

[ Drains

B Drains needing improvement
85  1/10 design discharge (m3/s)
(17)  Average carrying capacity (m3/s)
32  Discharge distribution (m3/s)

Chalammal

Diversion
Channel

I <« South B Canal

Pallikaranai

Hi#f: JICA Expert Team

Figure 3-15: BfEMLERKE
FHH & LT Adyar JINZBEHe 95 Mambalam #6251 5, Wil mfEIL 2. 18kn® (Nandanam
ZEwDH L 4.65kn?) . AER 5. 798km, {RIPKAEL 1 /935, Biidi FRE/JIEFE) T 19m®/s (TkF
L. sHEViE&EIL 4Tn’/s Toh 5 (Figure 3-16, Figure 3-17),

FHENREWIEIL, LR OS2 E 23 E L, RERFHEICCTEB SN FHE KN 2
W35 HWL 25% € L7= (Figure 3-18),

FHIEAG AR T 2 Z & CBIIESATE CH 2 2 &, AL b DKk D=
FANZEBRE L, FHEIC b\’C%?ELHE%%ﬁk?‘Z)

R AT B IR ARl 2 BB ITRE L, FHETEISRIS TE DM (11 X K
) ZERAHEICTRET 5,

JUBE I EHHEBAG DO BEGR T, A BBIE RSV E T2,
KIEITHEFHF Ok LA B E 2 M —E L2 D KO ITHRET D,
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Hi#f: JICA Expert Team

Figure 3-16: &K EK DA X
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Hi#i: JICA Expert Team

Figure 3-17: Mamabalam (Z33iF D EALIE FRES & AKALHERT
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s 14.00 [ es— Canal bed Canal bed plan em— H\V/L LOB
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Hi#f: JICA Expert Team

Figure 3-18: Mambalam D& HI#EHT X

3.6 1t Kovalam FRlk OB KR T S or—

3.6.1  BEAFHEEW xR DR

Kovalam §iifsiZ Adyar JI| O FFIZIADS 5 itk 290 km?* Ol T, HJIZ Pallikaranai
WHIA S 5, TRIHNO 61 OF 7135 < OKBIZEY ZOBHIZEET Y | KERFTEAN
JINE7Z2vy, —75 Pallikaranai #7530 271113 Okkiam Maduvu DA TdH 5, kD
BEEE, FEEERK DY MSL+4. Om B O R LA > T\ 5, (F/EHIIE MSL+3.0 225 3. 5m @
EIAITELEFT LN 2.5n DL ZITH T HIAFEET 5,

Buckingham JE{ITEEARE K 240 m3/s @ 95 HEKI 97% D E DS O Muttukadu 12D,
7% 0 136 Adyar JIID 7 E~ED> 5 o Z AU TIEAS Mut tukadu J71HilE 100m & 2 D125 L,
Adyar JIIOFHIZ 1SmFEE L EZRNH D=0 TH D, Okkiam Maduvu O JIIEIZE L% 120m,
B FREZ)ITK 100 m/s Th %,

At Kovalam Hiss D i6/K 2 2 OFHAMfE R 2 Table 3-3 127”7, 100 AEMEREER OFRIZIE
KA 4. 4m £ T EH URKEE S 49%km® & AV, Z O 5 1 0 +2. 50m & kg EN 54k
LW EEKNA L LT,
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Table 3-3: FHIFERL Pallikaranai IBHED DE/KERE

Return 24 .hours e Water | Flooded | Flooded area

Period rainfall (as) level aree21 (except 2.50m
(mm) (m) (km?) or less)

1/100 405.1 237.1| 4.402 49.1 23.8

1/70 383.2 2149 | 4.254 47.7 22.5

1/50 362.4 194.0| 4.107 46.3 21.0

1/40 348.7 179.6 | 4.001 452 19.9

1/30 331.0 160.9| 3.857 43.6 18.4

1/20 308.6 143.5| 3.715 42.0 16.8

1/10 267.4 111.6 | 3.431 38.6 13.3

1/5 224.5 82.1| 3.128 34.6 9.3

172 164.2 40.7| 2.589 26.7 1.4

level of harmless water 2.500 253 0.0

Hi g JICA Expert Team
Kovalam Wik R KPEKEFENIZ BN TiE Adyar )T & [FIBEBRSS A2 ICHEA TV D =

EAZHE 2 100 FFEfEZR DO FERT (FRFERN & 405mm) [ZXS TE HEHE &35, ZDORENEZ AW T
Kovalam #fiB(Z 35V T HEC-RAS 12 & W Jit iRt 24T o 7=, £ DR, Pallikaranai #ZiA»
5 Okkiam Maduvu ~D¥iH/NA R 7T 7138 — 7 i 237 m3/s & 7po7=, X o Tkt
RATDFEARBEKZ 240 w/s I[TRET Do T DOIEARBEAKITKH LI TO X > 712 K DT
BMEaZx b, RS 3m WA RITIEHTE DL LRELIEGA, M KR 7708 —
I WEIL 153 m3/s 707, it CEMEIE /K EIL 160 m*/s &% & L7z (Figure 3-19),

FE/-RR O K 912 Pallikaranai @& O #5442 28 L C, Pallikaranai J@iio &t

= KNAL A +2. 50m & FRE LT,

Dischafggom/s Utilization of retention ponds and discharge Rainfall mm/hr
L [ Present condition(without retention ponds)
Qp=237m3/s
250 50

Reference:
Utilization of retention ponds
1.0m Qp=202m3/s

200 100

150 150

100 200

Utilization of
retention ponds 3m
Qp=153m3/s

50 250

300
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75 78 81 84 87 90 93 96

Time

B Rain  —— 3m Dig point5 pointl point4 = = 1m Dig point5 =——point5(0m Dig)

Hi#i: JICA Expert Team

Figure 3-19: EAEK ¢ HEFEKKE
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Bay of Bengal

Non-uniforml flow
ﬁ I calculation I

Non-uniforml flow
[Departure water level: +0.50m| <=== calculation B Canal |:> |Departure water level:+0.50m

Non-uniforml flow
Aeyar Riv. || 23k99 13k47 calculation
0ko0
Cross Road 13k1_7 |
t Okkiyam Maduvu
e \
HQ Nortlg kovalam
et = ~ asin
Road ndth side Non-uniforml ﬂow<_ H®H~V
calculation Pond Model

i

Palli} \narai Marsh Discharge Road squth side
(by HEC-HMS)

. \ -

Lt

Hi#: JICA Expert Team

Figure 3-20: Hig}ElEZHE
3.6.2  tEEWXIRORGET

3.6.2. 1. JEAXHE

ES
WL ONDIEKEIEZRIZ L 5 Pallikaranai JBHLO KGR TR A BE LT-, iR %
Table 3-4 |Z/R7,

- Casel : # 7 DIRE 1m B EWARIFREIME D r—ATHDH, 2D —ATIX
Pallikaranai {@HiD E°— 27 KM% 0.2m R385 Z & 035> 7=,

- Case2 : Kovalam {3 D % > 7 61 DSFrORRMEFEIL 17. Okm® T, B E 3Sm4 DOATE 21T
) LRTREIL 51.0 HANIEA— RV &2 | Pallikaranai @i B — 27 JKALAS
0.Tm T2 5,

- Case3 (Buckingham JE{]DUAE) HAKMNAR TFOIENSH D53, W0 Muttukadu (Z1E
WINZ3 & Y B Canal OIKEDOHMERFNSNEETH S Z & Muttukadu Fﬁiﬂ%@?ﬁﬁ%
(2 & DARAL D38 VT ARALAS—TE L7272 di, TRKRRRE LTI L Tunis
WwWeEZL,

- Caseb (BRFHZR) : # v 71K+ k¥ +0kkiam Mduvu & 2 — h 5 v N OAES
DOXFETH D, BPIZK L TE— 2 KAA 1. 55m (MSL+2. 87m) & T4 %, = Z Tli.
FoK I OBE 2 RIZ 100m & 3% E LT\ 5,

NAKBEZ 2.5m & LTHY ., HEE 2.87Tm~2. bm (2 AIE AT HL O 12 Ak 1 X 5158 4

FL7p D, BAKKIIR L THOKEMEET 5, 76> T, Pallikaranai Marsh O /KL % ffg 5
3-17
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WP 5720121, Casedb Db ANIREELEEZ D,

Table 3-4: JR/KXIRD7r—R L APAKRZ R

. ) Water Level | Water Level
Diversion at Reduction
Pallikaranai| Water Bodies Okkiyam Maduvu B Canal (B Canal to . )
Pallikaranai Effects
Bengal)
(m) (m)
P t
Case0 Present condition| Present condition resie.n — 4.42
condition
Casel 1.0m excavation 4.22 0.20
Present
Case2 = 3.71 0.71
condition
Present Repair(Riverbed
Case 3 condition Present condition | height=Current - 3.15 1.27
3.0m excavation condition -2.0m)
present condition )
Cased 100m (tentative) 3.13 1.29
Present i
Case5 Shortcut . 100m (tentative) 2.87 1.55
condition

Hif#f: JICA Expert Team

3.6.2.2. IR 7R KRR O R

FOKEENE DS 30m,60m,100m DA 12T Pallikaranai J@ O KNAR TR 2580 ~_7=,
fii R Table 3-5 T3, B — 7 KALOMRREL, BUKEHE 30m & 60m TiX 0.39m D7
DA, 60m & 100m Tl 0.03m OZET, IFEFR UKM LD, BKEENIA 725 &
KOO T ED/NS < 72 5B HIE, ﬁ&7ki’t§@7k7’§|‘3i)§d\é <72 2 T2 O HOK I O JE i O HLEE
PRI L CMEIME T 5 72912, Pallikaranai @ & — 27 KN ORI RN /NE L 72D
boLbngd, £72, & 2.5m %VWK/’FEZ*—ZJ SBAELRWE I ERELTWDLR, itk
Y %, Pallikaranai 0)1:°*—77k{175>|%1/\l31‘52 IR THEK N MEE & 72 A BoKESTE 100m & 60
m Tl¥, Pallikaranai @ & — 7 KAZIZKRE 7220370 < R T HYOKRDBLERTFEIC S 2= 70
Mmolo, FEEICOVWTHLMHZITo7E A, LLFORREST,

- HOKEEHE 100m D5 — 2%, JHHIE #HER R E B L THEER D BUKEEIE 30m,

60m LW HRE o TN D,

 BOKBEHE 60m & 30m ZHe~2 & HOKEEIE 60m (TR E S HKR T H /NS

W —J7, BUKBEHE 30m [IHEARR L T HEPRE S0 AR CIImE OFERITIRNER

Vo L L, HKRAR » F I3 OMERE PO E M 2R AR T OER BN LE L 72 D,

o T, KPR, T, MEFFEPLOMmOM S5 WT. HUKEEIE 60m 23Rl & & 2D,
PLEZZR)T 5 L LI CTh D, ik (Okkiam Maduvu Diversion) (£ 1.56km & 60m,
R AAL 1/3,000 & L=, &KX % Figure 3-21 12, #EWrX% Figure 3-22 (T3, Fiz
Okkiam Maduvu @2 5 — b7 v MEOKESIZAR 1.2km, 18 120m, {RAEL 1/3,750 & L7,
B Canal @Eﬁﬂg ZEWTIE, BPUTEEZEARE LT AP ARRET D & ZADEEREIT ),
JIbE, IR AEUIBN O EE & T 5,
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Table 3-5: JHUKESHE & H3EE D BISR

(2) Floodin Capacity where
) Peak water level | Water level drop Flooded area ¢ pauty. )
Bypass width (Pallik D (m) ™) (amd measures Area | pump drainageis
allikaranai) (m m
(km?) needed (x10°m3)
No bypass
(Utilization of retention 3.85 = 43.5 18.3 7.4
ponds 3.0m)
30m 3.29 0.56 36.8 116 4.7
60m 2.90 0.95 314 6.1 2.5
100m 2.87 0.98 31.0 5.7 23
Internal water level target 2.50 25.3 0.0 0.0

Hi#f: JICA Expert Team

Shortcut only in the
downstream section
with large bends

% Sluice gate
ol (e.g., tidal bays)
- 7

The courseis
aligned with

the road.
T A

“sluice gate
(Backflow
ention

Hi#: JICA Expert Team
Figure 3-21: Okkiam Maduvu @< a— k4 v FEOKEE E/NA /R
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MSL+ m Longitudinal section of the Diversion
8.00
° ® Site Height Riverbed Height
7.00
[ ] ® - = = = Calculated water level Designed Water Level

6.00

Designed Embankment

Bay of Bengal
5.00

L2
[ ]
L ]
[ ]
3.00 — Embankment ® o o o o \ -,
»

[ ]
2.00 T > o

[ ]
100 e b B

0.00
-1.00
-2.00

0.00 010 020 030 040 050 060 070 080 090 100 110 120 130 140 150 160
Distance from river mouth (Km)

Hi#i: JICA Expert Team
Figure 3-22: /K E&HEHT =
3.7 FEAEEY o

3.7.1  FR/KFIH

F = A Tl 2003 FE LREAFIAH (RWH, Rain Water Harvesting) MFHHT HiTE
0. AKRERUAKICHALT D 7201289 FLAEDT AT AN EASHTWS, LML, K
7 A T F U A BIORA53 72 il L 0 Z ORREP R E ST, dokgkE
DENHE T RWH & fciii{bd 2 2 L12 kY, F = A3k efEon B, dokicst3
HEE @b D LN TE D,

3.7.2  PoKTM &Y — v TERL

BKTFRE NV — R~ FERICBET 28m & LT, EERMKE I NN—FT25 0 T L¥
A LYWKTR AT LR D, VT X=ADY TIVEA LPKTRRCHT DEEOTA K
VAR D6 DT, 2025 FETICEKT HTETHD, ZNEMTET 2T =T A
FRUOKE@R S 27 & (C-FLOWS) 1%, KRR T, KIET N, WY TV A Ziia L TRK
ZTHIL, oK E SE S E RIS S,

3.7.3  ARTIEHE & EERYIR Y Pk

FHFHEOR Y MLA L LT, B 3WMTI~ A X —7 T Tl ATBRARERNE, BRIt
R A BRERIG . Bk & AT A, ], BRI N y T 7 — = FRAE Y R 7 ERIE O
AODFHEHMEAREL TWVD, ZALOFFEMITE 4 =T bh b,

3.8 RAfi, BICIEAT, EMER

ARETRLIEARNRICOWTIE, ZNENDMSL L CHIREZRET 5 O TIER <, A
EbEEL S THRPEHIND, BIZIXTF— FEKBEORBIZRET D Z & TRJING
DEKDFELYRTE D, LrLF— M LIREETKEEN D D BRPEKTE 20
ZEMLBELTORBNLEL 725, F7- Buckingham HETIZ 3\ TIRIALL L Y BFREEN R

3-20
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MHEIAD D Z LD WA NRARKR T OAMERBT 52 LA TE D, S OITHJINZEBT
LHRREDBEEKDLZLEHLEETH D,

AR Uik, AL (LS, EMATREME ORIl B 2 5 25, T 2 TIAKBLEN S
> & BEENENEAESVMLE DT Lo TV D, FFEMEIZOVWTIL Table 36 IZF & ®
Do T Z TlEPhasel & LT I0FELUNOFFENZBIFEL TS, 9 BIJISEIZHOWTILS
FELINICFESE, & OMOXRICOWTIE 10 FELUNICER & LT\ 5,

Table 3-6: F&(@EFEMEETH

Phase1 (10 Years)
River/Canal Countermeasures Priority Rank
First 5 years | Second 5 years
Drains Retarding Basin 1
Connected  to|Drains Channelization 7
Adyar River Gate 4
Drains Retarding Basin 1
Connected  to|Drains Channelization 5
Cooum River Gate 5
Drains Retarding Basin 2
Connected to | Drains Channelization 2
North B Canal Gate 5
Kodungaiyur Retarding Basin 3
Drainage Drain Channelization 2
Captain Cotton | Retarding Basin 3
Drainage Drain Channelization 3
Retarding Basin 6
Ottgrl Nullah Drain Channelization 2
Drainage
Bypass to Cooum River 2
Drain Channelization 2
Central B Canal | Gate 2
Pump 1
Using existing waterbodies 3
Okium Maduvu 2
Kovalam Basi Channelization
ovalam Basin Gates in B Canal 3
Pumps 3
Bypass 2

Hi#f: JICA Expert Team

3.9 Z DL DR

3.9.1  HEKEZEDOXK
KB LM N SOTEN e L T A A iEY) & U IR E SR FAET D, BKRRZH
INEOKAR LR LB IS 0P KEEZBEC CHFRRNET L2 En3d D, ZnEl,
CIDITIFRHII R T LI R T 7 v 77— MNEARETHZERUNEL D, YKEDOK
3-21
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BOVA XNZOWTKREICEEDD, 77 v 7 — bORBICEAL T, AL —
NASEIAEE 2 D, TN EBL T2 DICITHERFE BLZ L DI ZAZEDRRE, B
WLEORBEBENANTH DL, RBHKEDORKREIICL>TET 7 v 77— SO ITD
BEHLBET D,

Control device.

¥ River water level rises
Gate/automatic opening
and closing operation

Gate/open/HO

Sluice gate
v Switching water

Drainage direction = &= Waterproof direction

Higt: https://www.kyowa-se.co.jp/product-service/afg-1/
Figure 3-23: 75 v 75— OHHE

Table 3-7: FFIHDOHAEDEK L YA X

Basin Number* Minimum size Maximum size
Adyar 65(10) 0.4m W5.6 H1.5
Cooum 24(1) 0.1m W7H3.2
Kosasthalaiyar 4(0) 0.6m W1.6 H2.1
North B Canal 17(3) 0.6m W22 H1.9
Central B Canal 12(1) 0.2m W2.4 H1.7
South B Canal 47(8) 0.3m W9.8 H3.5

*Parenthesis show the number of small drains larger than 2 m diameter or width

Hidi: JICA Expert Team

3.9.2 < ITHbXIR

F AT O UL KB ORT R I I B B RTFHARME TH Y . ~ 7 2 [2HUTE ) S R
7o TR L TV D, L LHIEZMNS D L, <IZHIZ/R > T D & ZARN L D)
fFET 5, Figure 3-24 132015 EDWKICEVIRAK LI EHESN M THY . VTR
BN DB - Ik TH 5, 2o Ok~ DORAKIT BRI N CHbRT 2 Z &R T 7
Wy TV, ZEHIZVEH L7 2 AR L LoD, R A ST HRIEMICHIK LIoKIE, R
Tk B EBEHK, &2V TR &R FHOK DM AE DD W K> THERR
TOMENRDH D, WokEEZHDE, 0.62HT Wb 3. 15 B n® LIEFICKRE @l 7eo
TEY . RICEH ERERZET 5 2 L3 s D, TEVKEBIROE A ESL LT 9 2
T, TOMITHHMYLED THFIHOEE A FE T 5 Z E NG TH D,
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Higi: JICA

Figure 3-24: £ <IFHIZEKIT B & ZKFEEDE/KEE
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A ¥ RIEF = A B RO~ % 5 —7 7 R T B =7
4 B PR LWk U A 2 Bl

4T ERTIEHEIR KL O Y X 7 I

4.1 TR RN

ForhEtE, HHFIH, BLOEAR Y 27 FEICBET DI & A K71 0%, okt~
A —=TF L OREICBITLHERERNRTH D, LD EATET = F A WG
BT 2D JICA BRETEK WP METEK~Y A X —7F L (LLF, JICARRATRAKMP &3 5) 1%,
2027 4END 2046 FEETOF =T A OE IWEHFE~ A —7F (LLF. 3%
CMA MP L 9°%) IZHUD AND 72O DOEERES & HERERIH AT 5,

FEITIE, Fsk L~V TORERMESR [RP) 2, 5, 10, 20, 50, 100 (2% 2 IREERIX
WX OVERR A G N E T, ARENRPKY A7 TR A XA "RER S, AO, 477,
B Tt % S~ D BB S TN S ATz, RIS OREE AT ICB T 2 A R I A &G
e 4 QOB E A RTA VR ESNTZ, EHIT, JICA BATEKMP T, Flkaeiko
LAULTC 4 DOPRIBIZIN T, WK R CIER T 2 AR A OKIR E 2 2 7 %8 5E
L EEBKIR STV D, 2 S OKIBE S SBEFOHEKR R v N T — 27 b [RERIZALE 23X
IREN, WL TWB U I BSRFE STz, X o EKIikE 7 T A X —{b L CHERiEE B o
LEY A, 4 DOOFITEE STV D,

JICA #ATAAK MP OEE A BARIX, #BiBI OHEITIC L Dk DMK MR DN %
AT DEETFIEICL Y, HI3WCMA MPIZERRT 5 2 & TH D, IR & Btk
RO )7 T HEER/KTE RS 0.8 BRREINTIY . MAMHREN, Z 0 HEEEZ &8
Z212%A. wEtE E UL CO MERKITEAREORE & 323 LHRIAZSEOr—2 22T
472 W AMAKITRE RN MENZ /D, Fo, AMP Tl MP FEEP I L OE T#%
DIERV AV ZEET 57 DO G L T\ 5,

T DRRIE & T A NT A %, HHIFHAER L, BEEURN] . #TBRR S EHC E R A E T
%3 CMA MP OBRF I > T\ 5, BHERRILIC IS & 320 S - Bk o0 fa Xk & U
AT T HAAL MTESWT, BUER L OMEROEIT LT 2720 D FATRE RS %
T2HbDTHD,

4.2 BRFERE FE 2 RF = T A TR~ R Z—7 7 OF il

4.2.1  HAHEOBEITIZ L 5 HAKMRHERER O HEM

Figure 4-1 1%, % 2 WF = FAMHHIHE~ A Z =TT (F 2 IR QA MP) (ZH:5<
2006 A RFD HHIFI B & fFk (2026 42) o HHIFIHEHE P A2 7R LTV 5, 2006 4E121EF
= A HHIE (CMA, 1,189 km®) O 68% AFETHATHIC/E v, fkHh, sKdsk, ARBAF
g & £ TV s,

2006 fF D 2024 AT T, BT LOETIC L D THFIHARE AL, fki, 2
H1, YRS THATHLC BRI S 7oA. OMA PN ORI RIK R HIGR Y 0.52 (2006 4EDHERE
) 7225 0.71 (2024 FEDOHEM) [T EH Lz, 7o, T FADANDIE, 2024 0D

4-1
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2035 AEFETIZ F27% BINT 2 LTRSS TR Y, #MTBARS A OB & FEDOR—AT
e L ET 5 & WAKFEHAREUL 0.88 2N+ 2 & THEEND,

JICA ¥ ETAZK MP Tl CMA O HAERZKHRHIFREUE, 01K & # ik o w7 xR ¢
0.8 ITREINTWVD, 2035 FFE TIZTHI S DK HERE0.88 12D RIEZE X,
BN 2 KR OB AR U, VR E B A HEFF T 2 72012, MP & I13RINCHY 4. 7
B NG A— RVORKIFRE B LIEIZ 25,

MPIOMDA N 1 73000

CMA - EXISTING LAND USE - 2006
MASTER PLAN FOR CMA - 2026

CMA - PROPOSED LAND USE 2026
MASTER PLAN FOR CMA - 2026

HE: CMDA 2 IR~ A X —TFF

Figure 4-1: 2006 £ CMA +H#iFI|FH (Z£) & 2026 £ +HuF| HEHE X (R)

4.2.2  F2RF =T AWHRFE~ AL =TT ATBIT UK 27 EH

BUED LRI & FHEHE OB L 220> TV D E 2 R CMA MP THERL STV 5 BR3E 5 ¢
EONTT 5L, KU A7 BEOBLEN B WL DO EER SN L N1,

o BHFSHENE X, CMA WORIFIFBEI ORI ~DO 5 BbE BHfE LTIV, CMA S Of AT

mbEEND,
o WAKDOYZAZITRHEENTND OO, HHTFHEIZ FREA 72 %R A FHAA E T
U‘fcﬁb\o

o T A OKEERGENT., FITECEIK & REMBEM A R T D720 DT K
RAEZBEM L TEBY, PKEHRIZBIT 2 KIROEENOW TR STV RN,

o BT ENESCER TG O BRRY IR EE SR L L C OO BN Rl K S L
T OIS RZK R NN & 5-9° 5 IZKIR G HERE 23587 S TV WG HE I R AT
RIpEHR & L CORE O BEEMIL, HROITK, KDRE, BEEOW#E, L7 =<
—3a VITHBRL TW D2, AR~ DEEID 3 I8 S TR0y,
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o FHEOERBFIEE EHEA D= XL IEICERINTEL T, KkoReED
HELBHEO LML SN TR,
INOOF vy X, Yok U A 7 BEA A TR & BRI IS 5 7200 K0 afE
A 7R RS 2 LB L LT D

4.3 BAKKEY 27 558

JICA FaABTRAK MP O—Eg & LT, & F ZF 22 =R RN O UK ICHE fE R Kk X 23 ERL S AU
THY, MR Y 27 OB L 72> T D, 100 FE/EREER RP) OUKDEE,
CMA D) 46% DI & 520 TANEEBEELZIT LV A7 Nd b, MEIZ, 10 FHEERHE O
HKTIE, CMA DK 33%D il & 370 T AR B LT 5, Figure 4-2 & Figure 4-3 (3,
100 4FEFESRFERN & 10 FFEFESRIERN O M 5 OUAKILE AR XX 2R LT, 2 2D F Y
FTOUPKDOHFPAZFR L TV D,

Chennai Flood Inundation Map "
Case 1 - Existing Situation g
Flood Frequency : 1/100 S
(1 % possibility of Occurrence)

Depth in meter @ % Sutn
@ Cortrsl Room
[ 00 to 05m @ GCC Relef Conter
[ Jostw1om A NORF Rosef Conter
[ 10 10 20m 75 Dom
Scale Bl 20t 30m 2> River & Cansl
0o s 7 14 Kilometers Bl -3om = Besin Boundary
(SRS - J — ACMinistrative Bouncary S

Hi#f : JICA Expert team

Figure 4-2: 100 FEEsRUKILEERR KR
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Chennai Flood Inundation Map 3
Case 1 - Existing Situation .
Flood Frequency : 1/10 s
(10 % possibility of Occurrence)

Inundation
Depth in meter O e Guston
@ Control Room

[ 00 10 05m @ GCC Retef Conter

[ Joswi1om A NORF Rosef Contor

[ 10 t0 20m

Bl 20tw30m 2o River & Canal
14 Kilomaters Bl >som = Basin Boundery
J — Aciristrative Bouncery ™.

4.4

Hi# : JICA Expert team

Figure 4-3: 10 £EaRUL/KICEERR X IRX

R S IVIHRIG & R E T
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4.5 BREE 1 EEEERIE S A RFA

YK ZZE LI HEEL, JICARETEAK WP IZBIT 2 KEEHOETH Y, W)IIBLT
R HEARIC X DU R & BHEICHEEE L TV D, 4 DOFIKT R TICBWT, I F S E70H
LKEER (2, 5, 10, 20, 50, 80, 100 4F) OUL/KILESER XK ER Sz, ZhbnX
X, B, SE S ERKIEDR AU, BERTA T7T4 AT T ~DEEOFER
EL REMEHIROKEY A7 SHICRAIR THDH, S HIZ, 53K CMA MP TR &
BT OFFEIC S EILDH D TH D,

ERFERO S5 6, 100 B LY 10 FOILEEAERXIKRKITFHICEE Th 5, 1)11EKkxf
WO LR L ~ULT 100 ERERERICESNTW A 2S, BRTAHRIT 10 FEREN
WZHEASNTN D, IROEZ v a3 o TlE, JICARRETRKMP OFEBTFHE OIS 1 0 2 SO FEHE
IRRPRICOWTHAT 5, ZOEIKIL, kOB 7 > a »r TAT 2O E L Hic, 53
WCMA MPIZERD Ao Z L& HIE LTS, Figure 4-4 1%, HBK 1 O 2 DOXK
(ZBEEd 2 YK TE G R XX & kSR I AT &2~ LT B

4.5.1 %R 1-10 BoKMERRHUE O REE

55 3 UK CMA MP (2027~2046 A7) DO FEEXIHK & LT, BKSREHIBLOREITBIKEERE L
ToARTHETE O RAE L 72 D, T OV A TIX, JICA BRETEZK MP (IZESW TR S 7ok
ORI 2 75 F L, 100 AR fif 28 N O 1L fes B X IBR BLZ F-D T KB 0.5 A — bob
LU E OB s 2 IEFEICAFE T 5 2 LICHAAE VTV D, 26 OILEER IR I, B
TEVRZKEHE A3 722 W HIIR 2 5 20 9~ C O Fitdk O LI MR X IIZ B3 2 BB R 458 2 203 5,
ZOEHRIE, == 7B PR OESENARL, T OEIE T OFES & 20 | RO
HHBRRE NBAKY A7 2 RINEM L, Fo A ORYGFHBEEL T _&ETH D,

4.5.2 X 1-20 HERMERR A WK R HiE ST D
BEMROLEMEZMRT D2 LIE, 5 3% CMA MP OPKT MBS O F% % /e DT
o5, 100 FFHERRENZ £ 721X 2N EOILEARKIED & 5 & FFE S 7o sk Trd, ek
AT, EBE, EBEE ., KERRME 2 EOBEEA 7 Tk, EERFEEHETA KT A L
THMERD D, BAANICIE, Zh O O ITHK SR NICHRE T & TIHED, Lo
L. BEESBLEN TRWGEAIE, BUKRBAERNIHEREZ HERF T 272012, 2 b OfEskidimE
DU D F @ ARA L~L Z0 EVLE IR T A2 ERNHH, 20T Fe—FIckbh, &
FLRH T — B R DOKESDMPED R Sdv, Ama R S, BEK[RRFC b 2R 722 5K
FEXHRAATREIC 72 D
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1-1: Setting of flood hazard risk
areas (Fluvial)

1-2: Important buildings should
be avoided in flood hazard areas
g (Fluvial)

i Hazard announcement
~ . | prevents new development
: B 1-1: Setting of flood hazard risk ;

@ areas (Fluvial)

Prevent urbanization of
agriculture fields and green
spaces

1-1: Setting of flood hazard risk
areas (Fluvial)

Prevent urbanization of
agriculture fields and green
spaces

Hazard announcement
prevents new development

H and preparedness of airport
L ! Flood-tolerable | 5.4 roads

----- areas .
1-1: Setting of flood hazard risk 3
D Fluvial flood areas (Fluvial, Pluvial) o

C] Pluvial Flood

Flood Inundation Depth (m)

@05-10 0 10 20 km
20 T —
- >30

Hi# :  JICA Expert team

Figure 4-4: i F1HEI#RI:E F AL BB X

4.6 BRHE 20 KIRRBERIEE A T AV

AR ARG & LT, B SRKIER - KR ORI IR W OB KBS RE OB . ki)
X WA LB 2 HHLOFER D 3 SOXE THER SN TE Y, 2 BHITE 3 %k CMA
MP KLY, JICA ATEAKMP B G ICHERRRTH D, Thbid, dokU 27 28 L, H
SROMKATEREN) Z2 @O DT OIZMETH D, W OEEHIH Z I AhbZ &I2kv, B
SROFKDFEI & WA RO KA % 55 2 Kk~ O HE OB A L BRFEZ < H O T
D, ZOXKITEY I OYREE, MERFEEL, Rt ATRE e K BRI R O FHHI LR S
Do HMP D2 ETHH SN TWDRKEZIFRE T 27-OIS@IRI NI ¥ v 7 LKIRDO ST
X, X 4-5 T, HEE& 2 O 3 DOXRIZEE S 25PN REN TN D,

4.6.1 xR 2-1: BEfFO BRI - AKROHRA

JICA BRATEZK MP 1L, FEROIE LG & HERFEBE A WLAE 2 T, IRV OMMIZIE 156~
30 A— MLVOFEEHH 25T 5 2 LA REL TS, FERIZ, KESHKIEERIRMZS
MEIZIG U T 1~15 A— ML OFREMFF 2 5E L T\ 5 (Table 4-2), ZaU D OfEEHILAT
(X, BHEEICHEICERD AnbND L9, THIFIAM B RSh 2 ERH S, W
[ZOWTIE, FREHUE O BT FUTHIE . B EIER., 120572 O HARERIZ L » THEANER
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T, TR OUE MR & BIR B 43 7 ML HE (R S 5,

Table 4-2: il & MZKHREKEE ORRE AT DRE

. Discharge at the | Average Proposed
Canal/Drains |~y et (cusec) | Width (ft) | Buffer Zone (ft) Examples
Buckingham Canal,
Kodungaiyur, Captain Cotton,
Class 1- Otteri Nullah, Padikuppam
L th '1 500 30 to 50 Drain, Virugambakkam-
arger than Arumbakkam, Nandanam,
Mambalan, MGR,
Open Surface N/A Nandambakkam, Manapakkam
Ambattur SIDCO Drain,
Class 2: 10 10 30 Nungambakkam Drain,
Between 500 to 1500 Nolambur Drain, Trustpuram
Canal Guindy, Kolapakkam
Class 3:
Less than 500 5to 10 Chelammal
Fully Covered All All No buffer ~ |All covered drainages
including cut &covers
Partially All All 5to 10 ft in open
Covered spaces
larg?ﬂthan 30 10 fi
Open Surface Under the control of GCC or
N/A L
SWD other municipalities
Less than
Sfi No buffer

4.6.2 XK 2-20 FJIVA VW OUEK LB EE O FE

BAR~DMEE & SI2H EESE5720, ZOETIE, 100 e RukK o 101G R X 5k
T, IRV OREHL, AR, FEAKHOBRRICERZBEN TN D, Bl fki, ARSEOA4—
T ) T, ke UCTHERET 2 X O ICHRIEIZ B TS X, HEKEERE & IRIBIERE & OB
5L TR R BT S, ZAbOx Y 7L, ) & E TR K G E & LT
BRZE S 4, B sl b m) b S ey HHOKEBICEBRT 2, B Rko A 77 A NT S
Fr WA THI LT, WKEEREE - L7 Vo—2 a3 VO GORENE S, dko i
ZREAN L7203 bR AR 2 A8 T DR R et 2,

4.6.3 KPR 2-31 FEROWNIR - #THEAKIZ L2 72 FHHL O ek

NRPRIZEA L, 4 DOWMRBIT F 7228 2 BEAF DTk & KD i & Pl 2RI 7k
KEBIZE > TR TEHETH D, JICA ETRAK MP TlE, Adyar JIFEEKIZ 50 D& > 7 |
Cooum JIJIIZ 31 DX 7 | Kovalam JI|DALERIZ 61 O 7 BNFEE STV 5D, 3 ikl
X 128 X 7 3H Y Kosasthalaivar JIFRIEIZIX 119 OEp/KAERH VY . 261X Table
43 RSN D, TNHDOIREINTZ 71X, JICA BETE/K MP D FE i H il L~ LT
YWAKZATET 27O DRARRDENTH D, S HIT, #H CMA OIMANTH % Kosasthalaiyar
JIEER D Eyiiiiz 380 DI AKFENEE SN TEY , FHIWHHHAK~AY —T T o DEk
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ERULCMA TdH 225, # CMA DZEREIE b MFTT 2 LE N H D, JICA #ETEAKMP TiX, #r
CMA DA Z T, T _RTCoKIRE % v 7 OIR#E L REEZRILL TWD, ZhbDX 7
X, BOKEFRRE D O EICEE R E A R LCR Y | B AR ORI X DKL OHE D
HIRET DLERD D,

RO DOALE KR HEK S AT AF, JICA AR MP D% 2 HEICFHR TR |
By LK O T AT D EAMETH D, IO B D & ik
FHOFHAMEREZRDID, &% 27 OREINT-Z Y TIZESWCTRET 20 ET 5
WEND D, £z, 2011 FOHE~ v S ITRINDH L O, ¥ 7 OBAFOKEDOER %
I EFR L TIRE L REROETBHF DR AZBLE | YoKIrRBERE 2 i35 2 & 2 HELE
o,

Table 4-3: BE L7-BPKHMOERE & IFKEE

Basin No. Tanks | Improve Flood Storage Capacity (MCM) | Area (km?
Adyar 50 88 47.4
Cooum 31 38 23.1
Kovalam 61 41 13.9
Kosasthaliyar 119 203 171.1

ERHHEARICE U, kOB RO =01 H A RET 5 Z Lk, Z OO EE R
MR T D, BRDZ 7 LAKBUTINZ T, JICA #ATRAK MP D55 3 T, FfiZ / — A A
> 3 T DIERNZ H T 2 KIS, BTHEKETR O 720 DGRV < SRR S
TWb, ZhbHo=Y 7%, North Buckingham J&Ei] & 3 -5 FE 2B HEK K O 7 T,
JICA #aBTaK MP % s 2 72 O\ T B 2R 0% D O UK E iR 2 i T 5 72
ICHESNTZ, 2RO OEHIE, FROER 0P =7 P THREICHHATE S X Hic, i
FIAMHNIC L > THRE S, THFIAGFER IR RENIVNERH D, 2D O A
AR5 2 & C, ZAE ORI TIC A b T RA 7 oK IR 3R 4 9~ 5 7= o 1
N, BKIZxH 28T OEIE ) NEb S, BERA V7T AT 7 F v {ERDIK
ENOIREIND,
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| m
. 2-2: Development of green
8 spaces, parks, and detention 2-3: Presgrve the Ian<.15 for the
areas along rivers (Fluvial) future fluvial and pluvial flood
. o control countermeasures (Fluvial.
Create detention function Pluvial))
| along Kosasthalaiyer river Preserve the lands for the
urban drainage retarding

ponds at downstream
Y/

2-1: Conservation and utilization x . {
; o
|

of natural water bodies and water
@uSote
& “"4

systems (Fluvial)
2-2: Development of green

Protect waterbodies and
) I
- .” spaces, parks, and detention
4 areas along rivers (Fluvial.
“ Pluvial)
Create detention function

water ways from urban
development in new CMA
A A along Adyar river

MR N

Preserve the lands for the
river holding ponds in new
CMA

[:] Pluvial floods Y < o
2-3: Preserve the lands forthe § £
future fluvial and pluvial flood Flood Inundation Deoth (m)
[: +f ®05-10 0 10 0

Fluvial flood

Preserve control countermeasures
waterbodies (Fluvial) S =10-30
- >30

HB : JICA Expert team

Figure 4-5: IRfRAERRSE R BHESX

4.7 BRG 30 RUKFTHIHIEME L T A T A
FOAETENT, K2 B L S D RO & DN E & E O IR TH 5 WK R

EERT 5 ECEERERI A RoT, HELREIKIT, FRCWAKOIFRE L REDTZDIT, 4 —
T UAR— R LM B RET DL Th D, HTLWESTBASRICEE T2 & 22, B S D
HiTisREE & BAROMAKITERED N T U AZ MR T2 Z EBMETH D, 2T kv BA%
(2 & o TR O KR R B & S R B BE T DRI N B b D Z L 3 el e D,

Figure 4-6 [XHEHE 3 ORI DZEM 0 AAE R L TW D,

4.7.1 KPR 3-1: PEdkof & Eofe
JICA FaETE/KR MP T, CMA 35 X TNET CMA Ot & B DR R LR FE LA IRE L T\ A, =

M, KT Z fE 2720 TH Y | FrC AN A ORGSO FEAR i, i
ICDEITNORET DUEND D, £ 5§52 LT, HRRBLAHMR L, BRICHAKDIRE -
HTPRATERE 2N A AL, IO KIR HARE 25 3 DICEBR L | REROE T 3Bk E B 5

Vs oo

iE2)

A D WIB AT D,

4.7.2  XKFIR 3-2: FHBRICEIT DA IGRRE O FEEL
JICA JBATEAKMP Ti, CMA 35 LM OMA 123U N TL 1, 000m? L E oS i fs % 45 4 B
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FEITIT, L E 72T T OKETRE MR O E 2 BHEM T2 Z & 2B L T 5D, B LG
I & B WK EOHEINA~OFENIH S, BEFOUKE R X O HiPE A ia ~o
AHNEIDHITHEZIDDEHSZENTED, ZO LD RIEROFREZRBEMITHZ LT X
0| Wk T O KRR OB HEICRHLT 880 23m B L, Yok U 27 B s i, W
KOBIRZRFTRADMERF S D, LT ORIT, FIBOBERED 18N L7258 I8 5

7O T LOHRAKITE AR EZ R L TV 5,

Table 4-4: /472 Y OM/KIEHBLHIEHT 572 DICLEBREFKE

- Virtual Requires Flood [Required Additional
. Area |Unit increase 5
Basin (km?) in R/R Increased Area| Storage per km“ |Storm Water Storage
(km?) (m3/km?) (m?)
[Adyar Basin within
CMA 304 3.04 152,000
Cooum Basin 174 1.74 Ve 87,000
within CMA ‘ gQ%mn}ﬁ? :
Kosasthaliyar 0.01 ased on 10kyo
Basin within CMA | >0 5.01 Metropoliten 250,500
Kovalam Basin Govermenet Standard
within CMA 210 2.1 105,000
Total CMA 1,189 11.19 594,500
4.7.3 KPR 3-3: KHFED AR HIPN T 0 —Rery 72 KT

CMA O 100 4EHESEYKAEMRICIRAN D MU CIE, HBHTAR, ANTAERETR ¥ DAIET Y 7 33
B AT BN & L CHRE SNB. 2 & OB HER T KRIOBC BRI 72 K
IR M 2 L CRSRE L JEAD B~ ORI O B A R 5, = 0 H AT
EWATRT 5 213, RS ETT 5 & FRC, (ERAFUN CE SRk RS 5 72000
SR TR IR RO BRI T B,

4.7.4
&
CMA NC. 1, 000m* L EORHOFT LWBRFE T, o7 < & 20% OE ERECH

KIZEHERED & DARLICTR TH Z & 2 HFBAT 5, ZOxRIT, ARZITE L, iAKPKE

RA~OAMEZEIKT 5 2 LT, AR ORBAR CRAYEKEZ BT 5, S 5T, AT

Whiax 25 E L7z . WA faRR & i E 3 2 A S ITMBIe 2 28 L. CMA 2R TRIKE

HERET D,

XK 3-4: BN DR, B Bk, KRB Ok, B Efkib, #ACHH
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3-1: Prgservation of green space 3-3 :Temporary stormwater storage
and agricultural land in the river i on public lands (large-area facilities)
e basin (Fluvial, Pluvial )
(Fluvial) . .
Detention function in high
density urban areas
0, Y
=

!

‘| Detention function and

s~ | environment improvement 78

» 5. ‘\s‘\b ‘—4- S - ' -‘;
e < X =

‘\?“ o SFoe N

3-2: Mandatory storm water storaée [ I - . -
facilities for new developments - Detention, infiltration,

(Pluvial) ? J drainage function by blue and
o7 . green network in urban areas

!
|

/

3-3: Temporary stormwater storage
on public lands (large-area facilities)
( Pluvial )
} 3-4: Greenery spaces, Rooftop
-~

. rainwater harvesting, Rooftop
greening, Stormwater utilization
( Pluvial )

/ Detention function and
environment improvement

------ TR 3-1: Preservation of green space
and agricultural land in the river

N ' basin
D Fluvial Flood ¢ (Fluvial)

Mainly applied in new CMA /
Pluvial Flood |[ESEESasmeasee green space and F§ y /

agricultural land in the river basin - Legend

Preservation of (Fluvial/Pluvial) Flood Inundation Deoth (m)
=P , Agriculture @05-10 0 10 20 km
I | Sreenery See. o =5 —
HRw Zahs J greenery So Jff ®=m >30 ’

~ -l

HB : JICA Expert team

Figure 4-6: it 4| B BE 88 A AL B AL X

4.7.4.1. KO RKITFEHEEEOREA

A3k O /K i K & BRIC L B 2 K IF R R R 2 Gl 9 5 729, BRI 3-1, 3-2, 3-3 D
RS AR SR D SEhi I KL W HELCTE 2IENLRRAIEFEEEEZREA LT, b0
M1z 550 < oK BT AR OGN X, Table 4-5 27T X 9128 5.8 MCM EHEE S 1L
60

Table 4-5: EREE 3 DEBIZ X 2MATERE

Component Land Use/ Detention || Adyar ||Kovalam || Cooum || Kosasthalaiyar || Total
P Facilities Areas  ||[MCM)| (MCM) [(MCM)|| (MCM) |[(MCM)
3-1 Agriculture Agﬂzﬁgmﬁl 0.21 0.02 0.02 0.10 0.35

Required .
32 Detention || 2ention 600 |l 000 || 0.0 0.00 0.00
ponds on-site
Pond
ruc [ O e
3-3 Housing (5% [ /= 0.99 0.80 0.59 1.24 3.62
ousing,
of areas) .
parking
33 || Public || Outdoor || 021 || o012 | 013 || 029 | 075 |

4-11



A R = 2 A BT R AR i~ X 5 — 7 5 VT B D= 7 b
4 BT EE S L OVK U R 7 Hl

Land Use/ Detention || Adyar || Kovalam || Cooum || Kosasthalaiyar || Total
Facilities Areas MCM) || (MCM) ||(MCM) (MCM) (MCM)

Schools (2ha || playground
for 10% of

Component

schools)
33 P?;i;;gi;ff Open spaces || 044 || 026 | 023 0.16 1.09
| Total| 1.85 || 121 | 097 || 179 | 581 |

Table 4-6 DHEHE 3 D 3 DO A Fhid 2 2 & TR I D FATRI 7 & 5. 8MCM T,
4.2.1 TERIALZ X D2, MAFHAEE 0.8 ICHEFFL, 0.88 £ CTLEHA LAWVWE 12T %
Te OB HEERT R A 7 & T 2,

4.2.1 TlE, MKTHBRER 0.8 205 0.88 ICE HIZ EH T2 T2DIT, 470MCM
DRFKEDLETH D EHEE STV D, Hillg 3 2952 & C, ZORBEAERT ST
IZ 580MCM DRKATHE B2 felr 32 Z L VRS, BRHIT /K E 580 7 MCM (X, A&fithl T
XML R E % 110MCM _E[E] > Tuv5b 23, Kosasthalayar JIFIRO R EIL 180 F m®3 T, L3R
7RHT/K & 200 H ma OIS FlElS TV 5D,

Table 4-6: FIZKHH#IHIEREE TORKITEAR

Required basin storage capacity to prevent || Estimated increase in detention
Basin R/R from further increasing from 0.8 to 0.88 capacity by strategy No. 3
(MCM) (MCM)
| Adyar Basin ” 1.2 ” 1.8 million m* |
| Kovalam Basin ” 0.8 ” 1.2 million m? |
| Cooum Basin || 0.7 | 1.0 million m? |
Kosastha}lalyar 2.0 1.8 million m?

Basin

| Total ” 4.7 ” 5.8 million m? |

4.8 BREE 4 BRRY R BHEIKE VA FF AV

Z OHEIEIE, JICA BMETRAKMP D FEREZ IR LD IER Y A7 OEFEFIZHBLZE VTN D, MP
FHEDENZENDEEIZ Do > T, KRR Y A7 2 BRI 7 7 v a Uil L
TW5D, RV AT O FIE, FEEW OFEME T E ORI Z AT XE a2 201
(CAVASHR

P U A7 1%, JICARRETAKMP FHEDEE Y = — XL xtG & 3 DEERERICE SN T
Hahd, R ETDMERENII MPEED T ==X 1 RO AELZELVOMRERD
10 AEFERMERN . xR THO BEL 2L ~UL L LTO 100 FERMER., 3 L0 100 4
HKERA B D MERKENOWAKEEET H, Table 471X, ZNHHET = —ADEKRY
A EEteitk ) A7 D ¥EE R LTS, Figure 4-7 1%, #okERY 27 2EH T 57
HOMENE 4 O 5 DORRDOZER i~ LT D,
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Table 4-7: /KU X7 D43%H

MP E#%

Flood RP

Before the MP project
start

After Phase 1
implemented

After all countermeasures
are implemented

10 years RP

Fluvial floods: All Existing
Risk
Pluvial Floods: All Existing
Risk

Fluvial floods: No Risk
Pluvial Floods: No Risk
Pluvial Floods due to lack
of Storm Water
Drainage(SWD): Residual
Risk®

Fluvial floods: No Risk
Pluvial Floods: No Risk
Pluvial Floods due to lack
of Storm Water Drainage:
Residual Risk®

Fluvial floods: All Existing

Fluvial floods: Residual

Pluvial Floods due to lack

Fluvial floods: No Risk®

Risk Risk® Pluvial Floods: Residual
Pluvial Floods: All Existing|Pluvial Floods: Residual|Risk@
100 years RP |Risk Risk@ Pluvial Floods due to lack

of Storm Water Drainage:

of Storm Water Drainage: |Residual Risk®
Residual Risk®
Fluvial floods: All Existing|Fluvial floods: Residual|Fluvial floods: Residual
Risk Risk® Risk®
Pluvial Floods: All Existing|Pluvial Floods: Residual|Pluvial Floods: Residual
More than| . . .
Risk Risk@ Risk@®
100 years RP

Pluvial Floods due to lack
of Storm Water Drainage:
Residual Risk®

Pluvial Floods due to lack
of Storm Water Drainage:
Residual Risk®

BRI 4 12 K DAY AV IR 572012, JICA #eA1R/K MP DS fi 3 KOV T 1% 12
HESD 5 SORKERET D, ZNOOXKIT, BERMEERNOBKIZHT DY A 70, £
TOMP BEDTETRIEEISNIERY A7 OEBLRFTHZ EICEAZBENTND,

4.8.1 X 4-1: JRESERRXKIBICE T D EMFIH & SR ISR Y 27 4Kk®)

ZOXRIZ, 72— 1 BROKERY AT 2 ITHIET H, ZNbDOSETIR, BEEL
B LAVE 10 FHERIER TH 2 23, 10 FEFERFEN & 100 FOMERFER ORISR D Y 2 7
RFES TV D, Mgl T, dokIz X 2885 & f NRICHN 2 2 72 80 O JEEEHIH D FE fi A3 42
RINTWD, PKIZEESNRNE S | 1 BOEBEEZRT - 2 BEETOEERLZOMO +
HFIHAR R ETH D, S BT, BERE MR A 7 T gk &2 K3 F8 4 L7970 ik
MOEBERT D Z ENHERESNTWD, ZRHDT 7 v a it ko BB EZET 572012,
THURIF BREAT A, 35 L OMERRMEIE ~OBIHI 2N il S, FRR D A7 A RINICE
By LE2HME LTV,

4.8.2 K A4-2: Yok U 27 U T ORAFEHOHBREE CFRiERY 227 ®)
ZOXERIT, JICA FETEKMP FHEDTE THIZFED SWD K U A 7 ICBd# 5 512538
ENHUYKERV AT BMBET D, BRIV AT, Y AX—T T OFTXTOHK

DNFENE S AL, IR Y 2 7 SR S 41726 DD, SWD S AREEAH O MUl THRAET 2,

4-13



A ¥ RIEF = A B R EE AR~ % 5 —7 7 R T B =7
4 55 PRI LWk U A 2 Bl

OB A7 T 57202 ILRERXBN ORI O LA FET S5E . £ OF]
ANTBERY 2K Y 2 7 22BN 2 72 O Rkl S D, Z ORI T, IEERR XA &
Zef, R, E OMOBACHREREIZIRE R D K 5 . BRI 2 B3 B /92> 5 FEBE3E B #Y
CBATT D2 L 2L TS, ZHICEY . Ax LREROHTHIA > 7 T3k ) A 712 s
b &N D ATREMED B/ NIRICHT 2 B, Bots B SR OfRfEay & L TiRaESh, ek ot
PN NS AT 2 I (P R 1 i

4.8.3  XPW 4-3: HEH AR OILEARKEI~OBEE Ci5RikR) 2270, @, D, ®)
ZOFREIT, JICA BATEKMP FHEO 7 = — X 1 Elifith k OFEZE THO 100 FERERit
IKIERRHIBIZ )T L, 1,2, 4, 5 IZHBISNHBWAKIER Y A7 R LE L TWD, RV AT D
EE2E, 72— 1Hb 100 FRERBKO U A7 BNk TV Az £ L, HERY A
OYFE 41T, 10 AFEREREOK O B2 L~V ZFER L7212 b 20 b 3. 100 EfEREEK
HIDERTHBAK Y A7 1TRIRE L CEE L TV 2 HIRIC#E A3 5,
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& 2 B TI O 2 HERF T2 Z 2B LTV 5,

5.3.2.4. Muttukadu (North Kovalam)

Muttukadu (ZEBWTIE, T CICBERR OEFEENHE SN TWDH S OO, BRI £
TR OMFFARARIE L TRV | IR OMREN Kbivo2od 5, BE, T DMk IZ KB
PR A BT B RN, £ 2T, Muttukadu (28T, BEAFEFREE 2 4B L 723554
EHERFAREE TR L7255 B O IBMRG 2 1TV PR BEIRET 5. TOHIE, BEFE it
DOFEREAHMERF U722 & | RO RTHECIT 1 BRI ) 2 RETH A# L 2T 5 2 & Th b,

5.3.3 {1 PAZED PR K U SR A O a¥ i

AE LR L 72t SR G $ 2 & 2 CL B BLGHA OREEL L I BUEfiftr £ 7 v ic K 2 T lGH
Fa g L, ZAS O TRITR, BIEORRA EOBED A FEOFE L, T
DGR I A ORI CEIHR) OmGE2Et L, sl 21T o7z, ¥, ZowmEE
BEZERR T, Muttukadu (28T D HEHEFI L LCORT,

5.3.3.1. Muttukadu (North Kovalam)

Figure 5-7 12, AMBITCTHRE LIZAREL T, BREOR I ZEEOICHRI L, XM
IKED N F % 3T T FH O HRVHERE B 2 il L 7=,

: ? : i : : : Casel  : : : Case2 :
<oooo i Present. [Rignt Training Wall Extention L=100m || Right Training Wall Extention L=100m |~
: : Left Training Wall Extension L=0m Left Training Wall Extension L=130m H

Right Training Wall Extention L=150m Right Training Wall Extention L=200m Right Training Wall Extention L=350m
Left Training Wall Extension L=180m Left Training Wall Extension L=230m Left Training Wall Extension L=380m

Hi#: JICA Expert team
Figure 5-7: Muttukadu OXER
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A R = 2 A BT R TR i~ X 5 — 7 5 VT a V= 7 b
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A A~O EWHERRIZ DWW T, MEFHRTE TS T2 2 & & U, EiRE O dak B & A RrASE
B ARRETHE L72b D% Table 5-1 1R $, /HTITIZ, MRS H M OHERF B B (12
DNWTIE, FA4 7 A 703X & LT5H0FEMGEI LTz, TDORER, Case2 73 h—4
NORREME L TUIRbEMERo7c, LLEND, Case 2 b FEITAIRERMRE L L
TIEE LT,

Table 5-1: FXREDOXIRE OB

Item Notes Present Casel Case2 Case3 Cased Caseb
Extention of training wall(m) Right bank 0 100 100 150 200 350
Length of training wall(m) Right bank 200 300 300 350 400 550
Extention of training wall(m) Left bank 0 0 130 180 230 380
Length of training wall(m) Left bank 200 200 330 380 430 580
Deposition(m®/y) 16600 8100 4700 4600 4400 4300
Erosin(m®/y) -1000 -800 -800 -700 -500 -400
Net (m3/y) 15600 7300 3900 3900 3900 3900
Cost
Construction Costs(IND) 0 61,993,600 142,585,300 204,578,900 266,572,500| 452,553,300
Maintenance fee for Structure(IND) 50years 0 15,498,400 35,646,400| 51,144,800 66,643,200( 113,138,400
Dredging Costs(IND) 50years 378,300,000 177,025,000 94,575,000| 94,575,000 94,575,000 94,575,000
Shipping Costs(IND) 50years 176,292,000 86,022,000] 49,914,000 48,852,000 46,728,000 45,666,000
Disposition Costs(IND) 50years 0| 0| 0 0| 0| 0|
Total Costs(IND) 554,592,000 340,539,000 322,720,700 399,150,700 474,518,700| 705,932,700
Evaluation Result 2nd 1st 3rd

Hi#f: JICA Expert team

AR R IE. Cooum I THEE 4TV 5 B OFEYEWH L » 5 H L 72, Muttukadu
TIRRELEXN RO VAT 7 b EWHEIL Figure 5-8 DY Th b,

170 2T Snes

Core
50 % 300 kg Sones

Seout prelecion sesbed

Right Training Wall Extention L=100m
Left Training Wall Extension L=130m

Hiit: JICA Expert team

Figure 5-8: Muttukadu X3KZE (Case2) DEFRIZALE K OEHEWTEX
BIRIE A IER L7256, WO T FAITH 5 LM OMWIRIZB W TR BN AT L AlRetE
DEW, Lo T MEFFEEL O 72 OICREE L7z b i3 2 Tl oI55 2 L v
F LW, o, IR ORI KEOWNYERE L2513, ¥ RS RRZ1T 0, M
N HERE U 72 B0 2 AL MR ICHEE L CL BT 5 2 ENEEN D, MERFARME HD 8@ &
Y KR RADA A—T % Figure 5-9 12737,
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Hi#f: JICA Expert team

Figure 5-9: #EFpuE+abi L OFEMIMERE LR DY R R L Bl EDEIE
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6 HtAKREEE

PHRA PR SEEE BIZIE, BOKTSART, F8ARE, AR OB T 7o —F RN
Thd, WARRAERNTIX, BAK L EHEEITT LI LBREETHD, BAETITX, B4
R LIE 2 B/ NRICI 2 2 72O ORIERICER NI B 5, BAERIL, EINGEIN K E
BWCThH D, UL, A7 T ORMEEE, BRE~DIHE, FEROBPAKP L3R D HE
MR EEND, 2O DOERERREIRZETT 52 LT, 2 2=7 013Kk 5 E
Whamib L, A LU RE R/ANRICINZA 2 Z &R TE %,

KRETIE, F=r T A OBAFOUWKEEFHROMM 2R L, HlE EORDY RO - B
ROFX ¥ v 7 MEOKEFERHCERREEL 72O LEREICERZE TS, HADERS
LI BB ATE M LT, ORI ART, FAET, BAEROUKERZ BT 5720 DEERIC
T 72 SR R A R 2T D, 852 L7kt iR, #i5 BIsR okt e Bl 2 ize L.
NEBRIT, F=rTAOUWKY A7 28T L7200 L0 REF TR LT AT K Ede
EFHZLzANLET D,

6. 1 BEFOBOR, FHE, HIEOHE

6.1.1 EFL UL TOREGH

2005 FEOREFEEIEIZLY, 4 v FOREFFHEZEET 2EHFE L~V OEF K EE
Jii (NDMA) ASRIRR EdL7ze N L~V Tlk, EHEBER A B O D MKEE PR (SDMA) 3B
ROKE, stl, FHEEEITH, Tamil Nadu JNREEELR (TNSDMA) 1% Tamil Nadu /T
FIFRICIEEN L CH Y, Chief Secretary Mixmiftis B5fE& 2K 5, HIXK JEELF R Y 5
(DDMA) 1%, District Collector (MUK FARITECE) MM L. H5 L UL CTREE
FIZRBW T EER&EIZ R L CW\5, Figure 6-1 (2, 2005 EDE, M, HX, BI O
5 L~V TORIER R X OGRIE A 1 = X L Th 5 SEEFF LIS < SEEFE PRIAH %
Y,

Z OO E R EF L~V TOPKE B BE T 2 8 & Gl Y 2 h 2 LLUFISRT,

ERLEOR (2009)

HHEIE (2016)

REEFHO DRR 122 10 HEDOT Vx4 (2016)
KEEHHA RTA v, T L— b, EEEATFIE (SoP),

6.1.2  Tamil Nadu N & F = >4 HIX O S EE

Figure 6-2 |ZMBEDUWKD X A LT A v & Elifi SN THEME - BOK A, Figure 6-3 1ZE
ROKE, INOKEEBEE OAR, £ TORKEEHEEEHEAZH Y2 Tanil Nadu M
SEEEFRT (INSDMA) DRI 27~ d, AFAETIL, LLFO Tamil Nadu M & F = )1 HiX
DS EEHICET AR HARERBOED 7 L — AU — 7 L ZOMOBEECEL L E2—L
2o UTFIEZ, ZORFETLE2—8N7 Tanil Nadu M & F = > #IK D S EZ IR
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6 PR S

TORMATRERBER 7 L — LU — 27 L ZDMOBAEXED Y A M Th D,

Tamil Nadu JNJEFHE HBOR (2023 42)

Tamil Nadu JH 5 E BEHE

Tamil Nadu JH ¢35 B0 51 (2018-30)

Hi I S5 F i

F = A TREEEEFHE (2019-2030 4F)
WKV 27 12T DM E B W #E (2023423 A)
Tamil NaduJH B = > 2023

Searc,,&
o LT -G5Sy National Disaster
R = YN %6‘ Management Structure as

& P %, per DM Act 2005

N, : ] NS

Y / Preparedness | | Response , ©
fiy Prep P g ) —>  NIDM
\ 2 v

/ .

; . @ ‘ NDMA & NEC ]—
' DISASTER : o
beeeeo - MANAGEMENT  ---{|--—--
CYCLE i _MDRE
iy \ 4

Lo - ‘ SDMA & SEC H SDRF

\.  Relief ! i  Recovery / *;«?

N ¢ | S

LN P ey . h 4

004 \‘\\ @ /_/’ é\o
T e g ‘ DDMA J
0

H#: JICA Expert Team, TNDRRA 5 —# & 2005 4E NDMA ¥E%1{#
Figure 6-1: S$EEFH T X T ADER L 1EE
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PR SECEFE

Cyclone Nada, anoos%

o~~~ ﬁ Development of 2
SEe GO oTerty m:“*h === Master Plan of Chennai Cyctons Lalle®
coordinate disaster mitigation, Formation of NDMA (orders 2008 followed by
Preparedness and response states to constitute SDMA’s) chlom Jal

. . NN N

Cyclone Ockhi %
BEE

Dept. of Revenue
renamed as Dept. A~ S~~~
of Revenue & DM m:“?
Chennai DM plan o W W
& W Floods Cyclone Nllln
O o _—9 — ©— *—
T v o Tmomsewin o, Oriere e
Disaster Risk
TN state DM policy Reduction Agency
released was registered BE E
I~ ﬁ

perspective plan

@ @ @—;
‘ % Cyclone ‘%
Cyclone Gaja Cyclone Nivar Michau
o015 N et —e

TN state DM Plan 2020-21 released 2023 released

Chennai floods e e
Launch of state DM associated with
Northeast Monsoon
O

High: JICA Expert Team
Figure 6-2: Tamil Nadu WO EERKEFLR L KEFHBRO XA LTV

[ TNSDMA (i.e. SDMA) & SEC ]

I 7 ]

~ Minister, Secretary & | (s v, | 'S Y, Di for Di
State relief Commisioner Se‘t::re':: | Finance Home  Management & Mitigation, HoD Civil,
for RI:enue Dlstster Y | |Department| Department |Anna University, Chennai |IT Madras
nagemen
' }
Risk Mana M“ itigation Funding windows from c(g:i:mg;g:;?t
N Preparedness & ' € SDMRF (allocated to each ———> Recwe;,y & g
Capacity Building) St DyGol S ottrerinonars Rehablitation)
N ~ N \ ) @ i) N
Yocal | [State Police AM Home L NCC, NSS,
TNDRRA DEOC SEOC thoriti TNDRF & Fire Fms Guanl s First s
‘ _ @ ) ‘ J A ‘ ‘ | services | | 'Responders | ‘
l NCC - Nagonal Cade: Corps
Principal Secretary (Joint C - Commissioner,) ::'s(s N;:nvu m Scheme
& Additional Chief, Revenue- Assistant Commissioner of Social ’ ¢
Disaster Management : y and Admi i
Director and Joint - i N
Director for Disaster Incldent Respo_nse Otﬁcers at
Management Pl Op and L
level )

Hll: 2005 4 NDMA 7E(2H-5< JICA Expert Team fER%
Figure 6-3: M L~L 0 5 B HR A H]
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6.1.3 T = OKEFHL I OBREKESRE

Tamil Nadu /N DEET M 2 #— (SEOC) 1, EHROZAE & BT, BRTFBOFE, K
FRMOER R L KK EFERLZ GRS RICBOWTEERERH R L TWnD, K
ERF A 22 SR 2 SRS D 72 IR S 7z SEOC 1T, FFICE VA= v — R UTIT
24 BB L, =0 V=7 WNEEE L CREEHT — 4 2 [UE LS R E&2iTo TV 5,
SEOC I%, Tamil Nadu N SEEZEBIZEET 5 L0 KB IEO—B & LT, 2024 8 A
IZHE I LT e Skt d 5,

Jl—H—FzrF A a—RKL—a (GCC) X, KE. K, B/l Hifk
DT — & % — BT 5 7o OISR A TR = o & — (ICCC) A3 A L 7=, ICCC 1%, TNUIFSL
DHFEITOEEDO S LEETO I T AE A LAOPWK TR AT AEZBEFDO VAT A
MET 252 LT, okEEZMILTHZ LA HIELTWD, ICCC IFBKkEh—L B 2T
TEA L CEERTHA R L, BENRMOKICE T 2 RS 22095 2 L 03 rlEE
b2, KIAT A, XKLL TOREMTHRLEIE LN OERZR L, FRIBEEED M
EESELTDICEERICIE SN T D,

6.2 BEDORBPEK & BEDKER FKEHE

6.2.1 EDORBUSEL WY E

FrrF A, ElEEZA—r (6~9 ) LT A— /(m~mﬂ)®20@£
BRE L A— L DOERND D, T A—0%, EICHEEELERZ S 72 5128,
IV+4®%m%i4/F®M%Wkw&LTWﬁ%Lﬁﬁwﬁditﬁ%/x%/ﬂ\
BIBT HHEWEE S A— VAL R A NETORKEDOEKIZ L > CTHRRA5I xR -7, It
HE A= IR EMMOKRNZ 726903, Z OO KGO HiRE-CHT K HLO K
BHERFICBWTIERICHEETH D, —FH, WKIZORDBDLZ ENH D,

PR 7o dAKIE, 1943 4E, 1976 4, 1985 4F, 1991 4, 1996 4, 1998 4F, 2002 4=,
2005 4, 2008 4F, 2015 4, 2020 4F, 2021 4F, 2023 #E|2FE4 L7z, Table 6-1(Z 1976
En 2023 FETOFEERUKEZHFET D1, #)IEK & # TR O 7 o ZR CILE
T HUWKBZN,

B35, Table 1-5 Z AR ONFICADLE TELEZNZ T2 HBT 5,
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Table 6-1: FRAZAT s D 3 E 22 BEEHEAK

A KEEKE EESFN.VIN AREKE
A | wokoERE
(mm) FAH (mm)
Yy NENEA 452. 4
1976 Jm 0 11/25/1976 [1264.5 (Meenambakkam)
Nungambakkam
GyIIEEr
1985 3290 11/13/1985 [1271.7 (Nungambakkam)
BE/K I 3 Nungambakkam
450. 0
N . Chol &Th ipakk
1996  |3] ) 1170 Ozwarmg47 2“”1pa M 6/14/1996 [1704.6 (Nungambakkam)
Nungambakkam
GyIIEEr
2005 " 312.0 12/13/2005 |2108.0 (Nungambakkam)
BEZK I 3 Tambaram
494. 2
i) 11
2015 N Tambaram 12/2/2015 |2066.9 (Tambaram)
BEK & PH %€ 475.0
Chembarambakkam
EEPEKEE 237. 1 1816. 0 (Cholavaram)
2021 i . 12/31/2021
FEES Mylapore — DGP Office 1785.0 (Mylapore)
M NIIR(ERS
2023 293. 4mm 12/4/2023 [921.4 (Nungambakkam)
HE/K % B 2 Nungambakkam
il F = o F o R IT DK Y 22 O & EFICET 2 EES
MK U 2 7 IR Skt ) 2023 42
6.2.2 2015 AEHLKOFEM

2015 FEOPKITMIERRKEEORE TH Y | F =T A HITHRRPEEL G 72720,

AR IR A BB L7z, Z OBOKITEFE TR b ERREE 2 G2k TH Y 1~
7T, RE ARSI EIER0TICH B MF L, BOKITX Y X< OFEEGE D
AL, BT AR Z R < Sh, BHE RV ORFRIERZAE Ue, BIREOBIEIC
XL TARTDTho BACHR, BKOILH., Pk 27 AoEFIL, #i ORI
THREA 7T OWEFEEAFER VI LIz, EO7®H, 2015 FOWKIX, PAKKFE
HooRE MokIEAER, AT, AR ZBM L. F =) A OREE BN 2 SET
DICHICHERYKEHTHD LWV R D,

APAKIFZIEFITI LWL E L A= Ko TE L, TR EZ OB I\ TIA%
PHICHEKR 23384 LT, dokid 2015 4R 11 ARIAICARE Y | RO IRZIZREEIT 2015 4R
11 7 28 ANG 12 A 2 HOMIZHEA Lo, #MATEHEGRRICSENIC RO, KR
% Tambaram T 2, 066. 9 mm, Mylapore Ti% 1,785 mmiZE L7-, ZHUITF = FAHDF
VIR 2 KR B . HEKAET) 2 KiE I L7z,

Figure 6-4 12, 20154F 12 H 2 H® 24 Rk BEOER &R 27T, ZOKNS,

22021 4E1Z SECON-JBA A F — L2 L » TEME S N EEICESNW TN S,
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Adyar JE3 CHRICHERRENZWZ L3 D, HEIOWW LWERAH -7 11 Bk T,
12 A1 B26 4 BT CTPHERZRAREA L, GCC ORISR BT, B

EA ROV Y

T8M50"E T9°300"E 79"45'0"E B0°0'0"E 80°15'0"E

DEC-2015 "

24/hr Rainfall on Dec-2-2015*
6 16
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T
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T
1
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et T\ o
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T
13°0'0"N

b {2 B [ [ [ fo o | o |

Legend
9 Dec2_Prec
*  WRD Stations

Precipitation_25 l:l 0-50
[ cHn_sTo_sus_easin [ s0- 100

12°45'0"N
T
I
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1 1 1 1 1
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HiHh: WRD BHIMERN B3-S & JICA Expert Team YERK
Figure 6-4: 2015/12/5 I 51} % 24 RN E O ENEHRK

2015 4 12 H OPKEFORENEIT, PR RKWEIZEL TOZRUVVREL T T, 2015 £
F A B R b ERRBAEEELZ 72D L, ZOFNIE, SERICN ., kI LR/,
AR, BEBLDOATNRBKEERNE 2 b bd, ZOREIE, 2020 4, 2021 44, 2023 4
DRHBUL K FIZBE YT Do R OB FEEEIS 2 59 51213, FEO K 2 R E T
LZENHETH L, HEORERM R D, —HB8IL TNDRRA X° DDM (2 L - TREIC L &
TS, 2L, SESERBPEICOIE2BRER R KEEHE LV BEHTLILERH D,

6.3 Fx T AIZBIT PR KEEFROUTENRF ¥ v T3

F = AT E 10 FERIT 2015 4, 2020 4, 2021 4, 2023 IS KHRLREK 235
AL, BEERAIYWKKEECEDLTWS, ZhbodlkizAas, 4iE, B8R 7T L
JREEPHIZ DT D ERWEE L2 D Lis, 2D OBKIEEIC K - T, BoKRBEAERORRK,
B OxhG, B OB IR OB A% OBOK SEEF BRI BT 2 USR5 R AR 235 2
L7ze ZOHTIE, BRI — 2227 ¢ LI ESnTZnboF v v 7
ZHRFE L, WEOZDORMPRINEELRET D, ZORHERERIT, BEOUKFZROM
HERIIRHAE L . F =T A OHG BIEROUKKEFHE ~OA o F 2 —ZHS5<,

o Uk ANY— K~ T DK
o Rt REIEH T X T L (EWS)
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o PEMEVEEETIE (SOP) R & 5 HT O K AN

o WA EYZRFEHRRL ] & BUORFBEBI R 36 L OBEBEN O A +57 7

o RALRYEKA T T OEM LHERE B

o BAXLBIUOKIGEM = Fav

o B - BT, REEEPTE PR, AETECRFES GO AR5y R TR E
o BN ZRPKEFE & AR DS DR E

o UK OPCERAM & MifE DAL

6.4 KK EEHEO R EICHT21RE

BKA~Df 2 LT D=0, BUIOAT v T ok bEEL AT v 7%, EREF
ERRE OB THAKV A7 ICHTLIEHRAE GO DL ETH D, ED=H 21X, /K% 50cm
F2ILPEHE 50em/s OMRPLT TIISITNNEE L 720 HAOLRICEKRZRY A7 52676
TRREMEDN DD Z &2+ ICHE L TH 5 Oy, — T RICK LEKDOMERMEIZES T 5
WE R HBEEITO ZENMETH D, ERNAOFEFEZSEIZL T, ZNHDY 27 & HIR
HIobn ) T WHIE R A, IR BAM L RERA RS ED 2 ENEET
D, ZHHOTROEY fAZ BN — K~ o 7 RO E#A L% v o=
BLOaia=74 h—=u77 07T MIHBATL Z & T, ERITHOKRE AR5 Y)
IRV BE L, {THEhE & DA FRECTH D, ZOT7 Fu—FiL, kU 27 12T
DIEHRERLHB 2T 5 & &b, KEFAO 2T D HD #2403 TR CTHLIZHY
Ry U ANCHESNTND I EEMET2HOTHY, KEFHO L A#REEE &K
LTW5,

F T A TOWBEDORIAKIEEZE L LT, KEMSOFR BB L OX v v 75y
B & oK RSB OMBEOMEICHESE . 20w > g o TIRBUKIERN. REf, R4
BOYNKEIZ LT D7D OREOME L RT, O OREI, FFE S 72590 %t
L. fEROBEAKIT S 2E M ORIE S 2 5mib L7222y & #E i, b, @IHOERY A%
WETIHIHNEE 2> T 5, Table 6-2 & Table 6-3 1, KEV 1 7 (R, &P, %)
EX oy y IR BT DICIRBRENTT 7 g LTt TEIE SN BITEO RN & ik
TBINTFPRORADILERZ R LTS, ZORTIE, 77 v a VOBEEEZRET S
7o, L TOfRIELBRE LT,
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Table 6-2: FUIR & EICMIT7-1RE  (BE/KAT)

S OBAKRER}ROBE I LRE BEA KRBT ORI & BE
3 74 e
S5 A 70 8 E RROYE LRI B4R
WA — R~ v ZEER L. DT 5. TNDRRA | TNDRRA BRANF — P v A3l RS BICF AR ST,
fILt JPARANY =R~ TEHEE L, BOITHTE D b TNDRRA | TNDRRA {ERITPIK D fERRPEE R L T e
WAk =R~ 7| & — L2k — R~y ORI DN T, CPr"ﬂr A ,»a'& TNDRRA DDRA A= R~y ZOBRIFCP T LICR R D,
ﬁaéﬁﬁ—fa*ﬁ (51 : 110 38 X OV 1/100) DPAKANY— R~ > /7»1’?5}2%“50 TNDRRA DDRA AFEK~ v 7 (1/10DHER) 23465,
SKEY R LEEERAA L T A L THAESND, TNDRRA |  DDRA $EY R LREEERIIRON TR Y. F X ULEBR TV 5,
P 0D 58 A E I 1 58 S SRR U CGET &, BEH T~ AL —TFF sl SR
S5 s B " e TNDRRA | CMA itk HRTEE B ORI E SR L TRV
SEERT PO G EBEOMEREIE . SOP & EBEDORBUCHE > TIThh 5, TNDRRA | CMA ik HLIX L1 0D Mgl SR 5 03 R 45
BORCHIE O Z B E RO D I2DICEBICBIRT 5, TNDRRA | TNDRRA OB DIE201SEDOPKEICRRIE S 41, 20244 (2 FH Sz,
Bt o 22— i BRI RN ED7= 0, I8t F —E k=T 5. TNDRRA | TNDRRA IO > 2 — 3ok CHE IR L TEATIE AR,
(EERDON Y 77 v FES AT A WRKET V4 k) ZHRT 5. TNDRRA | TNDRRA AW EDOFMiE aIa=r—va VidHEmE A vV —R Y hORITKRIFL TV D,
HWOKKEOTUEERL AT LD, BECTVXMEIN D, TNDRRA | TNDRRA KEER AT DFL 5T, RO TH S,
711 & HEKEE D FRE) & fkeric1h) L3 %, TNWRD TNWRD RO SAE & PEAKREDBARR L T Do
WA 2RI 5 72 01 & DA & & DR AT BT Do TNWRD | TNWRD BB L DOBMEIMEN 72 BEHRHCHESRAEL TV S
e o [HEARRSWDAE Shus, TWRD | DS A5 ASWD L Bt 5 HK BT, BRIV R AR T L AL,
. . B o N TNWRD r£;+f§,}}r N o . . . =R ==
2tk 565 0> B [T BESEY RS K % FICSWDDPATE 2 fifiH T 5. GCe ’ BRI T BESEY & MEARLE S PRIE 2 PAZE L TV D
T (lx b 7 LRID KDY v 7 BTSN, TNWRD | IR VN ADHIET, BT RIS SRS BHEK Y 2 A L T B,
7R KEBLIE) 2
PR | (e¥eS R ZRESSSH I & HEE L. DRRAE ZHRIET 5, Ecoil I WISIEOPAE . %< DEENBCPEHIE LTNBH, FIHTho,
o= s = o S A ’ TNMD
S T RKETHEGERL AT AP GFTESh, HAEHSh B, TNIMD | oA TR IR | BEOWEL RS TH 5,
0 B RBL— SO T v 7/ L— FEh, BIREORENR T 5. TNIMD | TNIMD SNV B L— 2 — 3B THIRE N AR 5 TH %,
BRIFTEMSR O BRI TN L . 8k Sh B, TNIMD | TNIMD VR L, BT AR -5 Th %,
BT ORI LIS EM S, KE~OM xS, TNDRRA | CMA GCC FERABAKY R 2 2L TRV,
R = R = e & L BAHR O fER IR~ O R AL W) A LR K S b, TNWRD | CMAGCC A DRGSR E ST, U R HERREL TS,
o <%B:}L:‘;E}J> K Y X2 SR A EREED . B R ET D TNDRRA | TNDRRA K Y R 27 3 SHCER S TR b9, M L E OB 5.
ESET N A AR L BT OB AIRE S R S 0L D, TNDRRA | TNDRRA SREMER AR L. SR L S OREICE R LTV 5,
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Adyar Flood Inundation Map
Case 1 - Existing Situation A £

Flood Frequency : 1/100
(1 % possibility of Occurrence)

Inundation
Depth in meter

I 0.0 to 0.5m (106.2 sq.km)
____ 05 1to 1.0m(85.0 sq.km)

T 1.0 to 20 m (64.4 sa.km)
Il 2.0 0 30m(31.9sq.km)
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Legend
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@ Control Room

@ GCC Relief Center
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3 River & Canal
——— Adyar Basin Boundary
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DWTHRIE L TV D, Bk THER AR T 572912, SoR (Schedule of Rate) &FREILD
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7.2.1  {aJIYENE

7.2.1.1. W

TAL =TT AT TR S AT AR R O - HEE IO W AR EHZ2H
E L7, THEIZAN T, JiEoiHl T, #F 1T L L,

A NENE O fi TIXHARRZ [ EREI & U, #8EI £ RO 20% 2B Ik~ TITHo b0 & L
CHHE L7z, IR o) T4 TR, #FE 1T, 27— 7 ay 75k, i
R, REHES AL EICEAT 5,

Method-1 : Open Cut River Widening Width
In case river widening width > W+H1 X 2+H2 . W H1X2 H2 )
V Design Flood Level
/mon-l é: Work process
vW Level during River Wideni Fresboard & = e H2 1) Excavation-1
ater Level during River Widening reeboard | 7 Excavation2_~, q’:"é 2) Excavation-2
H1 predging \2\\ =D g 3) Install Revetment
Y Design River Bed Level el 3) Dredging

Hi#L : JICA Expert Team

Figure: 7-1 {8JIFLNE D T H ¥k

7.2.1.2. &% - gEs

R FHE L7230 EEE DR G% - FREEL % Table 7-1 1287, 7235, A Annex O 1.
M CHAR, 6) Z Do T TR Lz THESZOM~ A2 —7"F o OF i BERECIERB 7e
THROBERITZTOME LT—Ef L5 2L & Lin, {IEEICR T 2R THFTHIUE,
BERRME S O L. FARATE OB L. S2E5ICARET 2 R, BBl iEk & = Ok,
VBTG U7 1815 AR S OB H & 7 ERTICEEY T 5, £, BETHETHIUE,
B2 WE, RS — NCHETLIERRENEYT D, TOMITHEOLFILD
NECTHELEFLEDZTED20%E Lz, £72, 4 v NIZBIT 2 E#E THELUIMIEAT S
B L LT, MiE»LEONTEHE T HEEORFHIZ 6% E M T,
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Table 7-1:

1 JEHE DRERR -

=&

Phasel Phase2 Total

A I Bl By HE &F(INR) HE EF(INR) HE EF(INR)
Adyar River 3 51.45 m? 1,192,694 61,364,110 11,285,606 580,644,444 12,478,300 642,008,554
2 485 m? 4,770,776 2,313,826,499| 16,722,419 8,110,373,000|  21,493,195| 10,424,199,499
Bk 114.5 m? 5,963,470 682,817,356  28,008,025| 3,206,918,846| 33,971,495  3,889,736,202
Bt 56.5 m? 3,248,656 183,549,064 8,721,138 492,744,308 11,969,794 676,293,372
E m? 324,866 1,168,165,200 872,114  2,751,240,934 1,196,979|  3,919,406,133
a2 Y—tFay 2K 1,700 m? 234,293 398,298,100 685,548 1,165,431,634 919,841  1,563,729,733
SHERVLE L=12m) 8,500 m? 90,573 769,867,100 186,566  1,585,809,300 277,138  2,355,676,400
KEEE 54.95 m? 0 0 0 0 0 0
popeRs 470,074 m 200 94,014,800 0 0 200 94,014,800
Zoft (LREH020%) 900,747,406 3,028,384,306 3,929,131,712
Civil Cost 5,404,484,434 18,170,305,839 23,574,790,272
Provision for GST 18% 972,807,198 3,270,655,051 4,243,462,249
%2 (Civil Costm6%) 324,269,066 1,090,218,350 1,414,487,416
BREIHR 56,000 m? 5,000 280,000,000 13,500 67,500,000 18,500 347,500,000
Mgt 6,981,560,698 22,598,679,240 29,580,239,937
Cooum River ] 51.45 m? 6,586,101 338,854,902| 10,582,423 544,465,639 17,168,524 883,320,541
s 485 m? 1,646,525 798,564,759 2,645,606 1,283,118,733 4,292,131  2,081,683,491
B 114.5 m? 8,232,626 942,635,720  13,228,028| 1,514,609,226|  21,460,655| 2,457,244,946
223 56.5 m? 4,995,400 282,240,100 6,474,160 365,790,040 11,469,560 648,030,140
#E 54.95 m? 499,540 849,218,000 647,416  1,100,607,200 1,146,956|  1,949,825,200
S =P 1,700 m? 499,540 849,218,000 647,416  1,100,607,200 1,146,956|  1,949,825,200
FHERWE L=12m) 8,500 m? 0 0 0 0 0 0
wE 54.95 m? 0 0 0 0 0 0
popees 470,074 m 200 94,014,800 0 0 200 94,014,800
®20%) 661,105,656 961,718,168 1,622,823,824
Civil Cost 3,966,633,937 5,770,309,005 9,736,942,942
Provision for GST 18% 713,994,109 1,038,655,621 1,752,649,730
#% (Civil Costm6%) 237,998,036 346,218,540 584,216,577
BRRTEZ 56,000 m? 11,500 644,000,000 13,000 149,500,000 24,500 793,500,000
Mt 5,562,626,081 7,304,683,166 12,867,309,248
Kosasthalaiyar River |4z 51.45 m’ 6,586,101 338,854,902 6,586,101 338,854,902 13,172,202 677,709,803
2 485 m? 1,646,525 798,564,759 1,646,525 798,564,759 3,293,051 1,597,129,517
it 114.5 m? 8,232,626 942,635,720 8,232,626 942,635,720  16,465,253| 1,885,271,440
Bt 56.5 m? 4,995,400 282,240,100 4,995,400 282,240,100 9,990,800 564,480,200
B 54.95 m? 499,540 511,578,394 499,540 313,938,875 999,080 825,517,270
Gx2Y—fTAYIE 1,700 m? 283,340 481,677,898 182,160 309,671,898 465,500 791,349,796
BHERVLE L=12m) 8,500 m? 0 0 0 0 0 0
wE#F 54.95 m? 544,140 29,900,496 77,652 4,266,977 621,792 34,167,474
AEIE 470,074 m 170 79,912,580 0 0 170 79,912,580
Zoth (LERFH020%) 590,757,291 535,246,871 1,126,004,162
Civil Cost 3,544,543,746 3,211,481,227 6,756,024,973
Provision for GST 18% 638,017,874 578,066,621 1,216,084,495
#% (Civil Costm6%) 212,672,625 192,688,874 405,361,498
WRETEZ 56,000 m? 0 0 0 0 0 0
Wt 4,395,234,245 3,982,236,722 8,377,470,967
&t 16,939,421,024 33,885,599,128 50,825,020,152
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Current | Optns | Development

DEXisting storage capacity for irrigation

(Water level and bed level are assumed)

Existing spillway (weir)

s 19 QPP (ASSHIACEY

Line Profile

Rehab. Concept |”"‘““"‘”

Tooo IO fpraisisveaaiesy 3060

@Additional Capacity for Flood Control
(To be released to prepare for the next spell of rainfall)

72

U @Gate (For the release of @)

AR

/ 17.0m i
15.5m

Existing spillway (weir)
19.0m {assumed)...........

Assuried FTL19.0m™

V‘v"vr
I
i

|
>
T w5~

15.0m 1s(ance [um]

3Additional Capacity for Flood Control
(To be maintained during the season (more or less equivalent to @) )

e

s
1000

P Gate (invert. 17.0m) (next slide for dimension)

Drainage canal rehab. (1/1000,
Invert 17.0m (upstream) ~15.5m
(downstream joining tributary)

Existing spillway

Outlet (tributary)

. Elevation assumed from DEM

7.2.2.2.
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i -
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Table 7-2: ¥ V7 BB OER - AEE

A T By HE B INR) EF(INR)
Adyar River EHI m? 290,495 51.45 14,945,959
33 m? 29,049 485 14,088,999
Ei m? 319,544 57.26 18,297,107
Bt m? 29,049 56.5 1,641,296
E3d m? 193,867 54.95 10,652,997
BOKE#EY LS 1 2,612,344,185 2,612,344,185
7 — b (Type A) LS 39 3,708,925 144,648,061
47—k (Type B) LS 23 3,585,789 82,473,158
Z ot (LEEEtn20%) 579,818,352
Civil Cost 3,478,910,114
Provision for GST 18% 626,203,820 MER(INR)
##%& (Civil Costm6%) 208,734,607 Phasel Phase2
EE 4313848541  2,156,924,271|  2,156,924,271
Cooum River EH m? 246,136 51.45 12,663,721
oS m? 24,614 485 11,937,619
EH m? 270,750 57.26 15,503,152
Bt m? 24,614 56.5 1,390,671
Ei m? 164,622 54.95 9,045,976
BokBEEY LS 1 2,094,161,122 2,094,161,122
47— (Type A) LS 22 3,708,925 81,596,342
47—t (Type B) LS 18 3,585,789 64,544,211
Zoft (La2Etn20%) 458,168,563
Civil Cost 2,749,011,377
Provision for GST 18% 494,822,048 AMER(INR)
&% (Civil CostD6%) 164,940,683 Phasel Phase2
INEH 3,408,774,107| 1,704,387,054| 1,704,387,054
Kosasthalaiyar River
(Existing) #EH m? 557,048 51.45 28,660,134
33 m’ 55,705 485 27,016,841
pei m? 612,753 57.26 35,086,243
Bt m? 55,705 56.5 3,147,323
EI m? 369,738 54.95 20,317,086
BOKEEHEE LS 1 4,324,045,427 4,324,045,427
47— +(Type A) Ls 95 3,708,925 352,347,840
47— +(Type B) Ls 43 3,585,789 154,188,947
Zoft (L2ED20%) 988,961,968
Civil Cost 5,933,771,810
Provision for GST 18% 1,068,078,926 MR (INR)
% (Civil Costd6%) 356,026,309 Phasel Phase2
Nat 7,357,877,044|  3,678,938,522|  3,678,938,522
Kosasthalaiyar River
(New) EH m? 22,250 51.45 1,144,763
3 m’ 2,225 485 1,079,125
pei m? 24,475 57.26 1,401,439
Bt m? 2,225 56.5 125,713
EI m? 14,534 54.95 798,668
BOKEEHEE Y LS 30,375 0 0
' — b (Type A) LS 11 3,708,925 40,798,171
47— (Type B) LS 1 3,585,789 3,585,789
Zoft (Lx2zH020%) 9,786,733
Civil Cost 58,720,400
Provision for GST 18% 10,569,672 AR (INR)
#4#% (Civil CostD6%) 3,523,224 Phasel Phase2
et 72,813,296 36,406,648 36,406,648
PIER(INR)
Phasel Phase2
Kosasthalaiyar River 7,430,690,340| 3,715,345,170|  3,715,345,170
PIER(INR)
Phasel Phase2
& 15,153,312,988|  7,576,656,494| 7,576,656,494

Hi#L : JICA Expert Team
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7.2.3.1. WE

VAR =T TG ACBNWTERRINAM T AL 282 b ouid, EE 12. 3kn, P22 s
113. Im* E WO L Zp o TV 5, UL FICHEE 2R,

*Uinlet
" Vertical

Outlet
Vertical

Hif : JICA Expert Team

Figure 7-3: HIFXA X h U RIVOE

7.2.3.2. % - HEd
HF NN bRV DR - JHEE A Table 7-3 [ 27,

Table 7-3: HUTFHJI| DR -« HiZ2E

R m 12,300
(5B, HTFETEMBED) m 4,000
mzZe m2 113.10
==K 57,315
Phasel 79,730,737,566
Phase2 0
A5 (NR) 79,730,737,566

Hi#L : JICA Expert Team
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7.2.4.1.  HEE

7 PR K ORI AN

1t Buckingham i&#iji[ 35 S OY Adyar fitikic B8\ T, BERR ¥ > 7 OB # 5l L=, £=
5 LAETEEE., BEl, Bt Ths, TNENDONMEX %A Figure 7-4 [Z/RT,

Kl thal. .,ar 2> /—/\—’—‘
Impact of Climate Change:
Sea Level Rise
Impact of Climate Change: ®
Intensification of rainfall Retarding Basin, etarding Basin,
Gate & Pump Gate & Pump
Kodungaiyur ¢
—_—
Improvement of discharge capacity
by riverbed excavation and
retarding basin development NBC Bay of Bengal
-»>
Retarding Basin, . -
Gate & Pump Improvement of

Rapid Captain Cotton discharge capacity b

_p _ —— riverbed excavation
Urbanization ) . and retarding basin

Improvement of discharge capacity
4 s development
by riverbed excavation and
retarding basin development
Retarding Basin

Q Otteri Nullah
—_—
Bypass Channel

Improvement of discharge capacity
to Cooum River

by riverbed excavation and
retarding basin development

Cooum ——p

Figure 7-4: Jt Buckingham JE{ I L OEERAKKIZ RIS B R TOME

Retarding Basin,
Gate & Pump

Consideration for
surrounding areas
and existing bridges

Gate for b
prevention
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7.2.4.2. &% - HEE

BEak 7 o 7 B DX - iiEHE % Table 7-4 2R T,

Table 7-4: BEER ¥ v 7 B OB - FE2E

Ti& ==Riva HE E il ( INR) ZFCINR)
YEH m?3 4,132,350 51.45 212,609,408
R m’ 0 485 0
Ei m® 4,050,000 57.26 231,903,000
Bt m?® 405,000 56.5 22,882,500
#EF m? 24,249 54.95 1,332,504
av oV — M m?® 55,290 30,500 1,686,345,000
Zz ot (EFEED20%) 431,014,482
Civil Cost 2,586,086,894
Provision for GST 18% 465,495,641
% (Civil Cost6%) 155,165,214
=t 3,206,747,749
AER Phasel 3,206,747,749
Phase2 0

Hi#L : JICA Expert Team

7-8



A 2 REF = o F A G RSP e~ A2 —T T RETr Y= 7 b
TR BRER N E L ORI

7.2.5  KEOLE ()

7.2.5.1. ML

KX, 27 ) — MEEREE & Cut& Cover D 2 FEFHANE L L TEBEINTWS, *
NWENOFEREWT X % Figure 7-5. Figure 7-6 27”79,

— 5

Main Rod 16mm @18cm c/c
Distributer 12mm @15cm c/c
Main Rod 16mm @18cm c/c

Distribution 10mm @ 15cm c/c-
CHANNEL BED \

[l v 8 o el Aty ) §~l F

2950

900

| 300300

ain Rod of Dia 16mm
of 15cm c/c

Distributor rod of Dia 12mm
of 15¢m c/c

Bed Level -(+)
| CC M30

~+”___PCCM10
:‘a/ Sand Gravel Mix

Hi#t : Project example: Improvements to Gerugambakkam Channel in Gerugambakkam Village in
Kundrathur Taluk of Kancheepuram, TNPWD X ¥ JICA Expert Team %

Figure 7-5: 2> 7 U — MNEEIEIE DOAZRER) 2 Wi X

7-9
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Haunch Rod 20mm-~ [ 320 ¥

@25cemc/e

Main Rod 20 mm dia~

@10cmc/e

Distribution Rod 12 mm dia
@23cmc/c

Main Rod 20 mm dia
/ @10 cmc/c

// / Distribution Rod 12 mm dia

@23cmclc

Wearing coot

/
/ 0.10m thick in M15
/

T

FSL + 17.300

Vd

— +18.
— +18

41 — +17.600m

Va Main Rod 20 mm dia

@23cmc/e

~Distribution Rod 12 mm dia

@23cmclc

\—— +16.100 M

/ Base concrete,
/" 0.15m thick in M10

400

3500

400

H#ft : Comprehensive Flood Manegement, Adayar, Lower Palar, Kovalam...Sub Basins, TNPWD WRD J
Y JICA Expert Team CHits

7.2.5.2.

KOS R R DRk -

Figure 7-6: Cut & Cover DAEYER /2 WrHE X

AR - R

THER % Table 7-5 12777,

Table 7-5: KEEDHWR FEHE) OER - FHER

It X} e E{f( INR) =t(INR)
TEHI m?® 6,834,215 51.45 351,620,361
B m?* 0 485 0
B m?® 5,918,122 212.4 1,257,009,111
Bt m? 3,797 56.5 214,511
EE m? 1,770,961 54.95 97,314,319
av oy — TR m?® 526,727 30,500 16,065,161,300
Cut & Coversk i m 90 449,207 40,428,630
Zofh (LEE020%) = 1 3,562,349,646
Civil Cost 21,374,097,878
Provision for GST 18% 3,847,337,618
2% (Civil Costm6%) = 1 1,282,445,873
INET 26,503,881,369
AR Phasel 26,503,881,369
Phase2 0

Hi#L : JICA Expert Team
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7.2.6 F—h RN
7.2.6.1. M

HE L7 — FBIORL FDO—E% Table 7-6 12, HEAMSS OMEHE] % Figure 7-7
2R,

Table 7-6: 77—} « R TFTO—E&

Gate StH | Gate W Gate S Pump Q
Sl. No. Canal
m m m2 m’/s

Adyar

1 Mambalam 4.710 15.500 73.005 0.000

2 Manapakkam 8.450 10.000 0.000 0.000

3 Kuradrathur 4.560 8.000 36.480 0.000
Cooum

1 Vigrrambakkam Arunbakkam 7.540 15.000 0.000 0.000

B-Canal/Kovalam

1 B-canal/Adyar 4.000 20.000 80.000 0.000

2 B-canal/Muttukadu 2.500 120.000 300.000 0.000

3 Okkiyam Maduvu Diversion 2.000 120.000 240.000 0.000

4 New Diversion/Bay of Bengal 2.900 62.900 182.410 28.670
Kovalam

1 Inland water exclusion 0.000 0.000 0.000 1.406

NBC/CBC

1 K1 1.700 2.000 3.400 2.000

2 K2 1.700 2.000 3.400 1.000

3 C1 1.100 2.000 2.200 0.500

4 C2 1.100 2.000 2.200 0.500

5 01 2.300 2.000 4.600 0.000

6 02 2.300 2.000 4.600 0.000

7 03 1.000 2.000 2.000 2.000

8 04 1.000 2.000 2.000 2.000

9 05 1.000 2.000 2.000 2.000

10 North B Canal RB 3.600 2.000 7.200 2.000

11 North B Canal 2.400 9.000 21.600

12 Central B Canal 6.000 6.500 39.000

Hi#L : JICA Expert Team
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32500
-0 S 14000 -~ 8500 - Reduction Gear Diesel Engine .
P 1
TP+18.400 ‘ ‘
et
L AL [ —
=
J—‘ g ‘ m ‘ Electrical Room

Ouerhest Trsvelpg Grane
#lf;
igsel e

il E P
1
Y —
‘W : ‘\ 1
i 8
= TP +8.2¢ “FH—  Control Room —
HWL TP+6.280 }m > } —— T
u t-
; N ‘ —
\,;F+2 .000 ’ Y T N //
W TP+1.100 X .J—\
L wmwTe-oim N y
LY TP—1.000 l N -
(I 2 LWL TP—2.000 /7 A o
o TP—2.400 \\ , TP—2.500 i
B A — /
qui oty Generalion Facility) Yl
- !
i
Screer
bi- o LH = :E‘ = s, 3 J/\
(a) /DRSPS GrligikEOH% 1 7.68 n/s LIF
10000 15550 36850
12000 21500 0000 a0 :
- Overhead Travelling Crane § —
Q - Main Pump ¢ 2000
Main Pump ¢ 2000
b Outside Water Level Yy Diesel Engine
<TP+4.300 HWL TP+3.698 H fj— P
|TP46000 g i 1 Lg
- N =TP+3.200 € b i o
HWL TP+1.200 |- P 13
LWL TP+0.600 i <R TP—1100 Gas Turbine I1m |k ol
- ~ s TP—23800 b I g
O b L =0 b
R EVY- S S } {
Dust Collector S 0g | o
2| /
= i
Main Pump 25m3/s/ o A
Mein Pump 2m8/s )

Main Pump ¢ 15007
.

Diesel Engine/
Dust Collector

(b) MR RIS, Gk ED B4 60m’/s LLT)

Hi#L : JICA Expert Team
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7.2.6.2.

AR - AR

F— K« R T O - HiEE % Table 7-7 12137,

Table 7-7: #— bk « Wy PO - W=

Gate StH Gate W Gate S Amount Pump Q Amount Amount Amount
Sl. No. Canal 1) Gate 2) Pump st. 1)+2) *Only Pump St.
m m2 (INR) m’/s (INR) (INR) (INR)
Adyar
1 Mambalam 4.71 15.5 73] 58,994,205 0 0| 58,994,205 0
2 Manapakkam 8.45 10 3,315,789 0 0| 3,315,789 0
3 Kuradrathur 4.56 8| 36 22,021,197 0 0| 22,021,197 0
Sub Total 84,331,192 0| 84,331,192 0)
Cooum
1 Vigrrambakkam Arunbakkam 7.54 15| 83,625,000 0 0 83,625,000 0
Sub Total 83,625,000 0] 83,625,000 0
B-Canal/Kovalam
1 B-canal/Adyar 4 20 80 68,157,895 68,157,895
2 B-canal/Muttukadu [225) 120 300 698,052,632 698,052,632
3 Okkiyam Maduvu Diversion 2 120) 240 460,578,947 460,578,947
4 New Diversion/Bay of Bengal 29 62.9] 182 278,978,582 28.67 886,821,790 1,165,800,372 2,721,870
Sub Total 1,505,768,055 886,821,790 2,392,589,846, 2,721,870|
Kovalam
1 Inland water exclusion 1.40625 83,748,366 83,748,366 455,508
Sub Total 0 83,748,366 83,748,366 455,508|
NBC/CBC
1 K1 L7 2| 3| 4,289,621 2 98,842,120 103,131,741 485,700
2 K2 1.7 2| 3] 4,289,621 1 73,421,060 77,710,681 434,850
3 Cl 1.1 2| 2 3,927,853 0.5 60,710,530 64,638,383 409,425
4 C2 11 2| 2 3,927,853 0.5 60,710,530 64,638,383 409,425
5 01 23 2| 5 4,671,095 48,000,000 52,671,095 384,000
6 02 23 2| 5 4,671,095 48,000,000 52,671,095 384,000
7 03 1 2| 2 3,869,474 2 98,842,120 102,711,594 485,700
8 04 1 2| 2 3,869,474 2 98,842,120 102,711,594 485,700
9 05 1 2| 2 3,869,474 2 98,842,120 102,711,594 485,700
10 North B Canal RB 3.6 2| 7 5,565,221 2 98,842,120 104,407,341 485,700
11 North B Canal/Cooum 2.4 9| 22 12,192,253 12,192,253
12 Central B Canal/Cooum 6| 6.5 39 23,985,789 23,985,789
Sub Total 79,128,821 785,052,720 864,181,541 4,450,200
Total INR 1,752,853,069 1,755,622,876 3,508,475,945| 7,627,577
Breakdown |phasel 1,752,853,069 1,755,622,876 3,508,475,945| 7,627,577
[phase2 0 0| 0 0

Hi# : JICA Expert Team
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7.2.7  FUOKE

7.2.7.1.  HEE

FHE L 72 Ok O F & % Table 7-8 1237,
Table 7-8: HoKBDIE

avyl)—+F
Length EHI= Eir 1BE 1t
Location JKER W = - "
m m? m m? m? m

Buckingham
muttukadu to 256 0 10, 000 0| 10,000
Adyar River
Buck ingham
muttukadu to 256 0 96, 000 0| 72,000
Okkiyam Maduvu
Okkiyam Maduvu
Short—Cut 256 474,000 1, 000 0 5, 000
OtteriNul la-Cooum
SR 1, 471 26 38, 246 1,275 0 382
Okkivam Maduvu 1,580 256 404,000 | 15,000 | 1,824 | 4,000
K&

Total 3, 051 916,246 | 123,275 1,824 | 91,382

|

7.2.7.2. &% - HEE

B U 72 UK B D RER% -

FWEE % Table 7-9 (777,

Hi# : JICA Expert Team

Table 7-9: BUKEEDOER - REE

I B HE EH{m(INR) FHCINR)
WS m 3,051 83,000 253,233,000
o m? 916,246 485 444,379,310
i m? 916,246 114.5 104,910,167
Bt m® 91,382 56.5 5,163,109
i m? 123,275 54.95 6,773,954
Z M (L% - B - BED20%) 112,245,308
Civil Cost 926,704,848
Provision for GST 18% 166,806,873
#% (Civil Costm6%) 55,602,291
BRBITE R m? 1,824 56,000 102,144,000| P95
it 1,251,258,011|Phasel | LZ5L258011|Phase2 | d

HiH#L : JICA Expert Team
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7.2.8  HESF - T AR

7.2.8.1. ML

WEA, O XK IE Muttukadu OB & EIREEDERIETH 5, EHREE O UERT I &
Figure 7-8 12, FE T HH&E% Table 7-10 (TR T,

amor layer,
8T Tetra pods Two Layer

.00 T Tetra pods Two Layer RCC
CC(RoIIer Compagted Concrete)
t=0.2m
Slope:2.5:1

+4 8m

underlayer Slope 2:1
1T to 2T Stones

Filterlayer
= Up to 10 kg Stones

scour protection

seabed
1T to 2 T Stones

Core
50 to 300 kg Stones

0-35m

Hi# : JICA Expert Team

Figure 7-8: EFIRDEXEWH

Table 7-10: ¥R, FWOXKETETEKE

I BfL HE
RR m 30, 000
RS m 230

HiH#L : JICA Expert Team
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7.2.8.2.

i+ T LR DR -

AR - AR

AR 2 PRI,

Table 7-11: ¥R, {MOXROER « HER

I& BAL B B ( INR) Total( INR)

B m’ 30,000 485 14,550,000
Ei (20km) m? 30,000 114.5 3,435,000
BERREE m 230 619,936 142,585,280
Z ot (BHISEEOTHRL) 0
Civil Cost 160,570,280
Provision for GST 18% 28,902,650
2% (Civil Costd26%) 41,748,273
&t Phasel 231,221,203
Phase?2 0
SUM 231,221,203
HiH#L : JICA Expert Team
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B RIR LOBERR -

2T,

AR (SR AR A A I A TR R H & Table 7-12
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Table 7-12: #EEXE

ltem Phasel | Phase2 Total
(Unit: INR)
1 FEEEE 4,636,985,983 1,383,678,395 6,020,664,378
BEEHEE it 4,636,985,983 1,383,678,395 6,020,664,378
2 #fE&

2-1 PHEUSE (BE&EZE0)

95,085,817,157

591,204,918,784

686,290,735,941

) Aok

84,194,062,704

591,204,918,784

675,398,981,488

Ik ] 0 509,022,413,111 509,022,413,111
PGSR 82,182,505,672 82,182,505,672 164,365,011,345
HF A 2,011,557,031 2,011,557,031

2 Mk

10,891,754,453

10,891,754,453

frojots (ZBHER)

6,199,126,172

6,199,126,172

KEE (EBHER)

0

0

[=lE=lEk=lE=lEk=lE=l1Ek=l1K=1K=]

Tk & 2,148,225,625 2,148,225,625
e N 2,544,402,656 2,544,402,656
B EE - AONE 0 0
2-2 mWEE 0 0
2-3 BEREEE (EA) & 0 0

EHE

95,085,817,157

591,204,918,784

686,290,735,941

3 EBEER

) sk

104,246,815,084

41,462,255,622

145,709,070,706

AR 16,939,421,024 33,885,599,128 50,825,020,152
BPGEUR 7,576,656,494 7,576,656,494 15,153,312,988
5| 79,730,737,566 0 79,730,737,566
2 mkE 34,470,363,074 0 34,470,363,074
BF7kth (BBmIER) 3,206,747,749 0 3,206,747,749
K& (EBHIER) 26,503,881,369 0 26,503,881,369
Bk Eg 1,251,258,011 0 1,251,258,011
F—k R T 3,508,475,945 0 3,508,475,945
(3) HE - AOXE 231,221,203 0 231,221,203
EEIEE Gt 138,948,399,361 41,462,255,622 180,410,654,983
4 BEtEEE

4-1 IARFGHEREZE

4-1-1 |EhE&EE 6,947,419,968 2,073,112,781 9,020,532,749
1-1-2 EIERE 4,168,451,981 1,243,867,669 5,412,319,649
ERETEEEE /it 11,115,871,949 3,316,980,450 14,432,852,399

5 Fie&
5-1 YHLRE 1,500,642,713 447,792,361 1,948,435,074
5-2 BN FHE 3,001,285,426 895,584,721 3,896,870,148

FiEE Mt 4,501,928,139 1,343,377,082 5,845,305,221
6 HEMTIERE 0
BiEEE G 0
7 HISEEE |5
HIFEEE() (/) 6,947,419,968 2,073,112,781 9,020,532,749
HRERE(2) (FR) 13,490,506 13,490,506 13,490,506
HISEEE /G (FF) 6,960,910,474 2,086,603,287 9,034,023,255
Total CHFEREERC) 254,289,002,590 638,711,210,332 893,000,212,922

Hi#L : JICA Expert Team
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7.3 TR HORR LR AT

Z 2 CIERE Rl O FE. HEREICET S GIS N—ADT —Z N— X O, FRE
SrFT O, R EEOR M, BFEAORH, BFHTEOFHMRRIC OV TREERT 5.

RF MR D FiE T, EERBmED HEKRBERE~=27 /v ()] ITE3&, FE
Pl ZAT O FIEEZ R LTS, FESRFICEET D GIS R—ADT — X X— X DIEE T,
KGR D N O 534G, GDP oA, LHIRIH, ARG A 7 T A= BE L T\ 5,

REF AT O FEhE TI, BFHHE OFFE, EHE ORBEAORE, RFHEROR M, %
HEMOREMZIT> T\ D, HEHEHE ORE TR, EHgEH & MEg®H 2 f iR L L,
PeEBHH OFBEMZEE L TV D, RIFERORH TR, FEFEROAEIC X D 9EHA
53 % FECAE A 2 A Il L TV D,

SHGHIRIZ 51T D 2015 4F 12 A QUK FEHERIR L OB ESREICESERE L&
EEE (EEHEHE) OFELZ Table 7-13 1277
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Table 7-13: K& pEFLAMZE

(775 INR /km? or km or unit)

BEEE WREER) ORENM
Intensity of Asset Value (Damage) (Crore INR /km® or km or unit)
E | witAE
—o Household asset Bh4ro3
(Crore INR Electricity Infrastructure
/kmz) 5 5 5 J:7KJE %0)11’_[1.’.&3%
7 IRAE | mREE | BREE | BHM | e | T gk
Industrial | Commencial | Agricultural | Agricultural A . . . Other
Flood Road Railway | Distribution 4
Block asset asset asset asset (Crore (Crore Line [ e S _ public
RS | (Crore INR | (Crore TNR (Crore (Crore INR INR /km) INR /km) © T EERE Pillar RELXEHR | 5EER | EBEER | racilities
RE /knt) /km?) INR/kn) /km?) . i I OIS et Distribution | HT Line | LT Line | (Crore INR
Household /km) Substations box
House . Transformers | length length /km?)
articles (Crore INR (Crore
asset i Junit) INR (Crore INR (Crore (Crore
o . /unit) INR /km) | INR /km)
/unit)
<0.5m | 0 13 29.22 929. 36 410. 66 0.13 0.28 0. 42 0.33 0.03 6. 48 0. 00 0.00 0.03 0.02 106. 88
0. 5<
1.0m | 0.20 43.38 1,593. 19 583. 57 0.28 0.61 0. 66 0.52 0. 05 10. 89 0.01 0.00 0. 05 0.03 179. 56
1. 0<
1.5m | 0.25 54.90 2,091. 06 713.25 0. 39 0. 84 0. 85 0. 67 0. 06 14. 26 0.01 0.00 0.07 0. 04 235. 14
1.5 <
2.0m | 0.29 63. 75 2,389.78 821. 31 0.43 0.93 0.99 0.78 0.07 16. 86 0.01 0.00 0.08 0. 05 277.89
2m < 0.35 77.03 2, 854. 46 951. 00 0.53 1.14 1.16 0.92 0.09 20. 75 0.01 0. 00 0.10 0. 06 342.02
Total | o, 16 34.98 1,231.59 478. 31 0.27 0.59 0.52 0. 36 0.04 11.16 0.01 0. 00 0. 05 0.03 137.01

Hilh : BREFFHCHEICES S WEEB LOGIS F—4 & b &1 JICA HEMFRF — LERK
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Phase2 ODFHD v I 2 b—ra UEREZHWT, BE I N5 4 itk (Adyar - Cooum
Kovalam + Kosasthalaiyar) 4> F-RJ8 EBRIIRER (R ELE) % Table 7-14 (TR 7,

Table 7-14: FYHHAFFEWEE (Phase2)
(T7 INR)

Damage Amount
W% Segment average Interval Annual average | Total annual average damage
Flow - - damage " damage reduction
Return Without With . Probability : -
Scale PeriodiZiB Damage reduction XS reduction (=Expected annual average Note
e 2 countermeasure | countermeasure . IZF'?EFY*—] H] qum damage reduction) {rg%
W | PR | EXEEE | BRERE | peol o R o "
RR LALNBE LB WEERE WEERE ® WERRE | FFHHERSERBEORG
4@ & t)n B=D—0@ @ @x® |(=EFHHEESRHEEH
1/11 0.909 0 0 0
268 0.409 110 110
1/2 0.500 607 70 536
529 0.167 88 198
1/3 0.333 661 139 522
593 0.133 79 277
1/5 0.200 753 88 665
720 0.100 72 349
1/10 0.100 877 102 774
809 0.050 40 389
1/20 0.050 958 113 844
861 0.017 14 404
1/30 0.033 998 119 878
899 0.013 12 416
1/50 0.020 1,046 126 919
942 0.008 7 423
1/80 0013 1,093 129 964
982 0.003 2 425
1/100 0.010 1,132 133 999

Hidf © JICA Expert team

REBE M OB TR, TS (B o/Rms. MM, wMER) f L OWRE g
ZXGE LT D, ORI R T i, #4823 (B/C Ratio) | #E /A E (NPV) |

P EINERINZE SR (EIRR) ORI KL 0 FEORBFMEZ R L T\ 5, sHffiFE R & L
T, BRFHEIEOR MR RE RT,

B/C I3k U T BRI SWKHIGFHI T Y 2.4 TH D Z Lo AFRITRFH M
DB O ZE LI TE 5,

Table 7-15: BRI RFEOXBREBIEOER

7-20

Phasel Phase2 JZo
(Phase2-Phasel)
B/C 13.7 3.5 2.4
NPV (B-C) 204,500 117,500 47,900
(77 INR) (F75 INR) (F73 INR)
EIRR 39% 32% 14%
HiiiL ;. JICA Expert team
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7.4

o A

%7 = —X|THIF 5 EIRR, ENPV(=B-C). BLUB/C OfERZHRIE L. LLFORITRT,

AR SRS @O IE, ) O

=R =]

HARE

MENWZ LICERLTWS, @FE, 7avx

7+ OFRSITOHBEPE TR W BAE TH D2, LaVEdm L3 22 o0 TR EI R H & &
HIEK T T2, 7=2—X2 Tk, 7=—X 1 8BEIC 1/10 FEHE RP) £ TR %2
FRLTWAEIRELTWD, i, 72— X 1 OFEMAELLLEE L, 72— X 2128B1F
% 1/10 RP 75 1/100 RP & CTOBNME#EEEE L T\ 5D,

7-21

Phase
1T -
Items Phase 1 Phase II
Phase
I
Sit Sit
Project Cost | Construction ! e. Total | Construction ! e. Total
Preparation Preparation 38, 500
(Cr. INR)
15, 900 9, 500 25, 400 4, 800 59, 100 63, 900
B/C 13.7 3.5 2.4
NPV (B-C)
204, 500 117, 500 47,900
(Cr. INR)
EIRR 39. 1% 32. 3% 14. 1%
Reference: . Site
Construction . Total
(Underground Preparation
Bypass)
8, 000 200 8, 200
(Cr. INR) ’ ’
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8E HRERHIIRIET B A AV b

8.1 R R

8.1.1  WHRAYI S OB
CFCMP OB RIZOWNW T, HR - 2R E~OEEOFHiZ, Aa2—F
VT ERBEOFM & Ol & & 11T Table 8-1 ([ZHEEFR L 7=,

8.1.2 FHRADEE

3

8.1.2. 1.  KEIHYPE L OF DOfth o B4R 72 I F Y 24

AHEICRB T 5 KERME-FR LY Adyar JII, Cooum JII, Buckingham i DF KD
KEIHMELS, ZohThilEfk® (C) LiEiE (NO3) DRENE L., EFEFE (DO) @
REENZE L <RV, —#RIC, KEDOE T, FEMYK. BERYK. TEMPKRER
VRO FE IR A L, W7 T v 7 b oo OO BN BF B, &xRE
bz, 2O XD 72K REEX, KAEERRIZT The WO FABREICE T 5 E
RBip L. Nx OEIEICEEE  KITT,

I

8.1.2.2. ‘EMp%kEit ARER

RIS I Dk, EEICHRE A —F A= R B L, E— T A T N
RO, WAKIFRIZ L D8RR OFEHEHE DRI FH ST 5 2 Lanh, HillkioR
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RIEEM., BE. ©¥a W RUER

PLFIC, F=F A28 % CFCMP & BEE U 7= BR BEER IS O ahis B 4 0”1,

Objective (What for?)

Target (How far?)

Creation of a safe and secure environment in harmony with

the natural and social environment in the CMA

Controlling activities that

**®| cause the river to become

Below regulation of
PH, DOB, COD,
Odour, E. Coli

space with various seasonal festival/event

" v Creating river bank space as an enjoyable recreational
v" No gabages in the river bank

Controlling activities that
reduce greenery areas and
¥ create diverse biological

Increase of
greenery coverage
rate, native faunal
and floral species

Controlling activities that
worsen public health and
»| improve quality of life for
the citizens of the CMA

i Pollution
- d \ polluted
.’ : Natural
E Environment habitats
: Social
. Environment

Decrease of severe
flood, damage &
restoration cost
Progress QOL value

Figure 8-1: Fx FAIZBITAEERMK.

8.4

Environmental Strategy in Chennai

water bodies with adequate function of flood control

v’ Experiencing harmony b/w valuable nature
conservation with high level of sustainable
infrastructure development

’j v Establishing a greenery network using river and otherb

i
|
J

severe risk of flood disasters

\H v Forming resilience communities without awareness of

BERVOEY 3 OB

LTI, AR OBREEE Y 2 &

(ZHSU 2 CFCMP & B3~ 5 BR BEREIE A 7~ 9,

[ Environmental Strategy (scenarios for accomplishment) ]

Pollution

v~ Reinforcing prohibition of
ilegal dumping and littering,

v~ Education programs for river
restoration,

v~ establishing pedestrian
walkways along the rivers and
water body in the CMA

v~ Expediting raising grey water
and sewage drainage
coverage

v~ Organising campaign
activities for beautification of
the rivers etc.

Figure 8-2:

Natural Environment

v Reinforcing greenery space
management

v~ Confirmation of potential

magnitude of demolishment of

nature sensitive areas

v~ Clarification of connectivity
with raising a level of
biodiversity of existing
greenery spaces

Social Environment
v~ Clarification of public benefit

v~ Confirmation of mitigation
measures for the affected
people (Implementation of EIA
study)

v~ Confirmation of adequate
public hearing

v~ Implementation of socio-
economic survey for QOL
value to the people residing
existing high food risk area.

v~ Education program for the
actions when flood occurs.

Fx T A IR D RETERIE OHEE
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Improving 56 existing Tanks

Phase | Deepening and localized widening Gates in connecting drains to NBC
Kosasthaliyar ) Redhills improvement ) 3 connecting drains improvement
Basi Fluvial - — — NBC | Pluvial | Phasel
asin Improving additional 56 existing Tanks and 7 new tanks A diversion from Otteri Nula to Cooum
Phase Il Widening and Deepening 5 retarding ponds
Dam Operation
(yar R
s e |
5\_/]
RI 7
e 7.7 ko _jﬁfkf“g
ot b Vel ) ) One Gate at the Cooum side
Improving 16 existing Tanks CBC | Pluvial | Phase | =
Phase | - — - - Canal improvement
S Deepening and limited widening
uvia
Cooum Improving additional 15 existing Tanks
. Phase Il — =
Basin Widening and Deepening --North Kovalam Bagh
X Installation of one gate
Pluvial | Phase | = =
Improving 4 drains
Improving 25 existing Tanks
Phase | |Deepening and limited widening
Fiuvial Underground bypass Improving 61 existing Tanks
uvia .
Adyar Improving additional 25 existing Tanks ) Okkiyam Maduvu Improvement
Basin Phase Il [Widening and Deepening KO\;anIcajn;:gsm Pluvial Phase | |Installation of 3 gates in B Canal
Dam Operation 2 pumps
. Installation of 3 gates One bypass and one short-cut
Pluvial | Phase | Improving 8 drains

Figure 9-1: £HIRICBIT D2 R—x |k
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9.2 BfEatE

YWKEH~ AL =77 Tk, HIREWHIBICD 7o > THEIET 2 BERH D10 < DD
DRV EENTNDT2H, ZHOOROBRIAN R ENHEE THDH, ZhITiT, S£&
F 72 Phase & FEiFHEIORENE EN D, ARETIE, HilTHI L O SRFENB EFHE S
ELZRN 5, iiEalEs K OSHR ORI R OB ZHRE L TV 5D,

9.2.1  IEBIOEESEIANL

Adyar. Cooum, Kosasthalaiyar, Kovalam OF-Fis B CTOELNANI I, HaKICK 4 HHRE
FCUTAE D THHLAR DL, PRI IS D LB HERGE LT,

Table 9-1 X DIERIR TH V. Adyar )1 O Kovalam {iiss OB SoBEA mORER &
72572, Adyar PR TIE Adyar JIIOSEETIINETONy 7 U —F —RNBEINDH T
D AN DS OILEEBHE 721 T2 < FKEBBA R 2 0P TR TE 5, 207, #%
FEI1Z. Adyar JIEtk, Kovalam fiils, Cooum JI|#ils, Kosasthalaiyar JIIFRIsONE & L 7=,

LUFI, Buckingham HE{i] 2 & 8 L 72 BSEMTH 5,

- BESENENT 1: Adyar Jifik & Central Buckingham j&jm[

< ESENENT 20 Kovalam Jiids & South Buckingham JEiH[
« BESENENT 31 Cooum Jiidik & North Buckingham JE{n]
4

- BSENENT 4: Kosasthalaiyar fiils

Table 9-1: FRIEBIDEIEINENT

Potential Damage Urbanization Effectiveness
Priority Basin Rank (Reduce (Improve Flood
(Hazard) Exposure) Control)
1 Adyar 1 or 2 2 1
2 Kovalam 1 or 2 1 2 or 3
3 Cooum 3 or 4 3 4
4 Kosasthalaiyar 3 or 4 4 2 or 3

Hi#f: JICA Expert Team
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—— Micro & Macro Dral

...... ; 6CC Boundary

SrEs

<all other

Sub_Basin
[ Adyar
| ] cooum

Legend Q d = \/
b y
1.32

Mr

Chennai Basin

Gummidipoondi AP

164.22 Sq km(33%)

Araniyar AP
738.77 Sq km(55%)

Kosasthalaiyar
i No
[ Nagary

[ Nanchiy !

=
[ Kovalam 3 [Kovalam

-l WATER_BODIES 4

[ cHN_sub_Basin

0 45 9 18 27

Table 9-2 |, AEFHCH

Table 9-2:

siee Sq km(100%) " G

enm
[ AN

ﬁslanﬁuz%/

) Central BC

>z

A\ Bucklngham Canal

South BC
Buckingham Canal

OMA: 1169 Sq km Kovabn10+Souﬂ1BC)

GCC : 426 Sq km

SN

Figure 9-2: WiimBlDESLNELL

L7t

Hi#f: JICA Expert Team

BRI XT 2 e H RO BER R TH D,

PEH, FIREREY 7 OHEHIBAL

Return Period Adyar Cooum Kosasthalaiyar Kovalam
amount of damage 1/10 169 126 289 190
(INR in Billion) 1/100 228 176 390 205
order 2 4 1 2

@ VAT 72V OYERE

Adyar Cooum Kosasthalaiyar Kovalam
Basin Area km?2 854 435 4,082 782
Damage per basin area [1/10 0.20 0.29 0.07 0.24
(INRINR in Billion/km2) |1/100 0.27 0.40 0.10 0.26
order 2 1 4 2

9.2.2

BTy =7 FORE (UAKEBEREHE)
MBS ECHT KM (2> 7)) OREREMTRIZIZZ < OHRENAMLETH D |

Hi#: JICA Expert Team

et

)

WIERFR 2 BT 52 L 70 b, - T, Ym 10 FFREE TORRRBEHEH 2 Phasel & L TAH|

TR 21T > 72,

9.2.2. 1. AT

® EE

TEHEME

ROESENANT

WD B I T Table 2-4 D@Y | %

9-4

% < DIEERHE MR OBHE LD 120




A R = 2 A BT R TR i~ X 5 — 7 5 VT a V= 7 b
9 B EESEMER & St

W Z BT 5 B2 65D, ZOH, LUTFOIETEBEMICHEL T 5,
Phasel : Bl EN CTOHEH] (—#T R ElPENE)
Phase?2 : {RA[TE AR

._current state width

Widening

Phasel
1Deepning

g JICA Expert Team
Figure 9-3: AEZETIE
F7-. ZWIE I EFRMI (Adyar JI 2 39. 8km _E#E. Cooum JI| : 25. 3km | Kosasthalaiyar
JI 2 32, 9km ) 1REERAYIC BYEIES ML B2\ 28, Phasel O3 T4 I1# i L7241
TR ZEED ETHAT o ARYEET 28003 H 5,
ZD7d, FHJINZIBUWT Phasel & L T& Y 228 X M O 2 KT CIT - 72,

® XU OFHEHTR

Bk OB RERTRIZ, BIAE TNWRD 1%, & > 27 OUKEFRE OLICER VA TEY . 5% b
T AR O CNAERBEREI TR L T\ 2 &Il b & 2 bvd, it- T, B PEHE(i @ Phasel
TIEC/P LB L. 2EDOX I EON, FunoX 7 2 T2 &L L,

Phasel Phase2

Adyar

Cooum

S65itemmmSESi e

Kosasthalaiyar .
NEREE

Hi#f: JICA Expert Team

Figure 9-4: FrKMOBHZET A A —

9.2.2.2. {EHRHIE & v 7 OIFEESREREIR O Holg

Figure 9-5 1%, Adyar JIIZBIIZ, WHEIREIC X A9 FRE/IMA L& % 7 ORFRIBSREITRIC
KD WMEIRIIZ L 2 1/100 BRI COILERBEIREZ R LD TH 5,

Adyar ) IFAEHRE] TR0 R E 307. 6 kn® 725 75.3 km® 12 76% W35, REEIC,
&7 ORTRERERES R I EAE T 307. 6 kn® 75 89.1 km® (T 71% W45, WHD
SO EITIZIER U TH D, HEIREIOH RO TN RITE DR L 2> T 5,
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W
th
=1

- -Rﬂum Period: 100 Years W -232.3Km*(76%) 350 7 Return Period: 100 9
E 300 A LJ g Years V- 218,6Km*(71%)
= : 300 e
22 : = :
i H w
g0 ! 250
< : g
£ : T200
= i 2
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8 : 2
] H El
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0 0
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Flood Inundation Depth (m) Flood Inundation Depth (m)

Hi#f: JICA Expert Team
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9.2.2.3.  ABHHAKRR OB
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®  Buckingham 3T}t O O HEK

Buckingham 3] FERIZIT < o ANOZRAL EFAT K 230G Ik & D % Buckingham &)
DBERE NILRPEE TH D, FriZALES Buckingham JE Tl 28K 3 2H Y |
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Scheme of urban flood inundation (§§)

Kodungaiyur

o o ©
@ 2 main rivers b ¥ 5
# 1 major canal (20) e
@ 20 drains 18 = _ @ £
_‘g 120 g Otteri Nullah o

LMl £ Ambattur El 78 =

(55) | = (41)
S 3 Diversion Channel 170
& @1)
—
Cooum River ——
63 =

14 b5 40 B 43 =

(65) | = QN ©

8 Trustpuram o ©

= § o

. c 5 2 : @

5 5 A(147) s E —

2 g X E [

= o 3 £ 15} a7 b £

a9 g 5 I = ) o

S = °
2 o 5 K g % ©

A=

_Adyar River

Legend
on| == Gate
> Retarding Basin
[ Drains
I Drains needing improvement
85  1/10 design discharge (m?3/s)
(17)  Average carrying capacity (m3/s)
32  Discharge distribution (m3/s)

Pammal
Chalammal

160
(100)

Diversion
Channel

Okkiam Maduvu

Pallikaranai
Marsh

I <« South B Canal I

t

: JICA Expert Team

\
/i
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® Kovalam Jitik
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Table 9-3: HERA Va2 —ILR

Phase 1 Phase 2 and beyond
countermeasure
5 10 15 20 beyond
Using Existing Waterbodies 50 tanks 12 tanks 13 tanks I 12 tanks 13 tanks Extended
xtende
Dam Operation Improvement under verification Verification Operation
Flood (depend on
. L Excavation and local widening 0.0~25.0k upper 25.0k .
Adyar control |River Channelization circumstances)
_ widening | I 0.0~43.6k
River
Underground river 1
Strom |Gates in Connecting Drainages to Rivers 3 Gates %%'—E 1
Water [River Channelization 8 river Extended (depend on circumstances)
Centrl B Strom |Gates in Connecting Drainages to Rivers 1 Gates
Canal Water |[River Channelization Centrl B Canal I
Flood Using Existing Waterbodies 31 tanks 7 tanks 8 tanks I 8 tanks | 8 tanks Extended
00
. L Excavation and local widening 0.0~25.0k - upper 25.0k (depend on
Cooum control |River Channelization — }
Ri widening I 0.0~34.2k circumstances)
iver
Strom |Gates in Connecting Drainages to Rivers Gates (1place) [
Water [River Channelization 4 place |
Gates in Connecting Drainages to Rivers 1 Gates I
- - ‘g & - i Extended (depend on circumstances)
North B Strom |River Channelization North B Canal, 3 river ,
Canal Water |Diversion Channel 1 Channel ;
New Flood Storage 5 storages I
Using Existing Waterbodies 112 tanks 28 tanks 28 tanks 28 tanks | 28 tanks
Kosasthal — - Extended
. Flood |Dam Operation Improvement Under verification Verification Operation
aiyar - — (depend on
; control | . o Excavation and local widening 0.0~31.7k | upper 31.7k )
River River Channelization — E e circumstances)
widening 12 =4 | 0.0~69.3k
Using Existing Waterbodies 2 tanks
St River Channelization okaymado
rom
kobaram Wat Gates in B Canal 3 Gates Extended (depend on circumstances)
ater
Pumps 2 pumps
Bypass 1 bypass
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9.3 Phasel {23V CTEIHIIZHE D D BEK KRR

9.3.1 Adyar )|

Figure 9-8 I Adyar JINZH T B EELE (Deepening, Deepening+Widening) T
T E D0 FEET) & BB CORBR P ZERADLELL DO TH D, )25, Phasel
TORARIL 25. 2k TR CHEMET D2 & & LT,

Chembarambakkam JII &R = EJR : Phasel CTEfEt 3
FIRIERI DA TIE 1/10 HEOR TN EHERTET, —H. IWIRICL R

S | TEEAM LS, FRREABARKAERT S 2BNE Y, S sy
S
e Chembarambakkam river 1/100
% e |t e et 1/10 | Consideration of
oo 3,500 ¢ _______ 1/100 underground river
©
§ 3,000 . r\ 1 em— Present
a5 e w Deepning
@ Deepning + Widening
2,500 Flow-Capacity
2,000
1,500 .lv‘—‘\
N\ A )
1,000 -
) -l _ (
20 93~12.1k 3 RFFHY ICHAE \
T
0 «¢ Phasei: ’T‘i*‘ﬁ"‘_Ph‘éEEZ
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00

Distance(km)

Hif#f: JICA Expert Team
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9.3.3  Cooum JI
Cooum JI1% 25. 0k B TiX 1/10 FHAELL EDOWE FRESIN H D Z &£ )26, Phasel TiX 0.0~
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Figure 9-13: BFEE( DOFE T RENFHME (Cooum JIN)
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Longitudinal Profile of Cooum River
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9.3.4 Kosasthalaiyar JII

Flo. WIS HXE (3.6~9.6k) ZKRE L THIE LI D—MZAE L, —EL
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Redhill JINE, 1/10 ALOHE FREHNBAE LTV D DIT 3. 1k~6. 1k KD HR L 72 %, =
OXEITNIED EFIRKEICHAS TR\ HEEONEMERTHD & HBE LT
THAOJINMEF Y (210m) TOZE - AN L VIR FREOWrE 2R T2 2 & & LT,

N Phased development (Kosasthalaiyar River) [D|scha1r/gle0 1/100 |
E 0 —Present Deepning
T 3,500 ——Deepning + Widening
S \ Flow~Capacity
§ 3,000
2
2,500
2,000
1,500 —=s
-
1,000
I—TDX Binio]iet N
Phasel. < Upstream section of 31.7k already. >
o < > has 1/10 safety level)

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
Distance(km)

Hi#: JICA Expert Team

Figure 9-16: BXPEE(EDOFE FRES I3 (Kosasthalaiyar )Il)
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Figure 9-19: Kosasthalaiyar JINZBI} B DI TOBIEA A — 2
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Figure 9-20: Redhill DHLHE X
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