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F
Sub-District 2019 2024 2034
A B C A B C A B C
e 14,864 14,864 | 38,058 38,058 | 38,058 38,058
Gummidipoondi 726 1,858 1,858
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T1 - 1,800 PCUs
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ETIVBARA Y NODRAAL T 7 HAL—RIONWT, 72— RIBITHFERT Y v TE2RHE L, AR
ENROLNTZAAL T 77 A= MZOWTIE, K77 18T RFIETHRBAREZET 02 RE Lz, =
DOFEFL, T 7B ARA L FBBLUCIZBWTIL, 2024 FKHf il TAIAEE AN 72 WA &%Vﬂ%h%
N113 L 154 ERV X XU TADBARELTCLE Y, T7EARA U FBBLOC TCOALRBIRETZFE
TNEN 2,360 A& 3,700 ATHY . £ 710 IRTH L AT LAOZBERERIC I, fkﬁﬁﬁﬂéfkfiz’)ﬁf
FEETH D, BAEOIERNT 7 2ARA L FBBLOCIIMELTHY ., il éhfwé@ﬁk%%i
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BT T I7RBARL V VEOERX Y v 7 OTHER

A
No. F—F HAAL 5 2019 2024 2034
A B C A B C A B C
ekl
HE —fm | % 20 20 20 20 20 15 20 20 15
1 M H % 20 20 20 20 20 20 20 20 20
A % 60 40 40 60 40 45 60 40 45
(7S] % 0 20 20 0] 20 20 o) 20 20
3 AR TR 5 20 i
HE —#m | peu/IF 206 386 602 529 987 1,156 529 987 1,156
2 e E peu/ ¥ 248 463 723 634 1,185 1,850 634 1,185 1,850
/XA peu/f 74 93 145 190 237 416 190 237 416
(7S] 7 [ 2000 A /A 0 o 1 o 1 2 0 1 2
Fe H MR R 25w B
3 M=7= peu/ ¢ 41 0 1 71 0 2 209 0 5
2% peu/ 44 126 0 76 217 0 223 640 0
AT
4 S 4 4 4 4 4 4 4 4 4
XY NTUT 4
H peu/H —Ji 1) 45,000 | 45,000 | 45,000 | 45,000 | 45,000 | 45,000 | 45,000 | 45,000 | 45,000
1H % peu/HF E— 7301 4,500 | 4,500 | 4,500 | 4,500 | 4,500 | 4,500 | 4,500 | 4,500 | 4,500
5 TE % peu/ i )=V BRI S A 0.25 3,375 3,375 3,375 | 3,375 3,375 3,375 3,375 | 3,375 3,375
f7SL] A/ W 0 3 3 0] 4 4 0] 6 6
#hiE A [E )= AR EAE: 0.50 0 2 2 0 2 2 0 3 3
Tra¥ ¥ v 7 (V/C)
6 1 0.18 0.32 0.44 0.44 0.78 1.01 0.53 0.90 1.02
f7SL] 0.00 0.31 0.48 0.00 0.59 0.93 0.00 0.39 0.62

P : JICA &9

BefepisdE —
PWC/ H AT &

AR Y M PXBE S

178



—FATL > 7SI L—ALT—2
BEES 3>

Poneri / — FOBFE £V 5 ACOWTIE 5.3 BECHRA 2 SN TIY | XIS LOFH#HT & LT Fio &
IR HNERPWIFFINTND

REESER G| D10

Hr ) — FOREIYE I

[F I FE AT

ESELRIEREE D EIL -

JEITEIH]

YV V VYV VY VY

FROH DR EREZBT L2012, BHAOKRFREERICLL2EEEZMFOVNAT X 5 R I UEHELE D ) —
RBRREARD 5L, TR T NA—FRB LY 7 hOE CTOMIMIMELZ Rt TCE D 2 EnRkdDEND, ZOH
TA V7 FEIZOWNWTIL, / — FBRBRFEOEEOR -2 5D, YPOHFKE a7 bR/ — ROFMEMH
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FEEILE )
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TEOA 7 ZHHIZBNTE, A= X —RRERSEOMRANZIEZ T L L, 1 THEikZF0E L
T HATHEFIC LD . X0 hRATHIEMED & < BREICS S LWEINOBEANKA LN TS, A~ FEIZEBW
T% Smart City D2 B M &K 7.2 ITRT LI ITHRFTI L TR Y | B - RilkE 7 ¥ —IZBWTIE, &a85K
B DRI ME, DR MLy VEE, BTE - BEREO O Oii i & £ DX F~— 7 Bk
713 DMV I|E I TN D,

# 7.12: Smart City A7 7a—F 0 3 2D

h7at - Smart City AT 7’2 —F D 3 DOFE

1. AR\ DO E — Metro Rail, BRT, LRT, Monorail, Trams etc.

WHOBE | o B A > 7 T OUHE - BRREE, N AN A, SERAE, EALER, B KE
3. BTHE ., BERH, KED D OfERR S

M7 Draft Concept Note on Smart City Scheme 2014. 12. 03
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# 7.13: SmartCities a7 FORVF<v—7

435 Ny Fv—y
L /R HTIN O e RS BIRE] 30 7, RBURHS T 45 53
g 2. e L72fME B 2 m OFfIAE & 12m L OB B O R

3. HIENE 10m L EOE R A~OMNHEE CIEE 2 mPL Lo B 5 E#0E O i lEk &

4. PR TRMEMED m WA SRS ~ D B 4T 72 7 7 2 2 (175 N/ha L Eo iz s
T AEH 10 43 ~15 43 LAN (800m) T7 7 & A A[RE/RBROFRE)

5. Para-transit ~DOfEA 300mENT 7 & A

HAr: Draft Concept Note on Smart City Scheme 2014. 12. 03
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7.8 1%, FIA~ U —EK, B XY —EE, F— v U B XD MRS D AR e - E B Ok
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Earthwork Section

Sl [ | — Pz:i";g Parking CTécc': S::a'ze M::i';a' P'sa:i";g taveledway | meden | taveledway P';:i";g M::i';al S::a'ze CTLCC': Parking P:?;g FootPath |  Towl
P-1-6 4.00 0.00 0.00 3.00 0.00 0.00 5.00 350 x 3 5.00 350 x 3 5.00 0.00 0.00 3.00 0.00 0.00 4.00 50.0
P-1-4 4.00 0.00 0.00 3.00 0.00 0.00 5.00 350 x 2 5.00 350 x 2 5.00 0.00 0.00 3.00 0.00 0.00 4.00 43.0
X P-6 4.00 0.00 0.00 3.00 0.00 0.00 2.00 350 x 3 5.00 350 x 3 2.00 0.00 0.00 3.00 0.00 0.00 4.00 44.0
Primary P-4 4.00 0.00 0.00 3.00 0.00 0.00 2.00 350 x 2 5.00 350 x 2 2.00 0.00 0.00 3.00 0.00 0.00 4.00 37.0
P-6-R 4.00 0.00 2.50 2.00 3.50 0.50 2.00 350 x 3 5.00 350 x 3 2.00 0.50 3.50 2.00 2.50 0.00 4.00 55.0
P-4-R 4.00 0.00 2.50 2.00 3.50 0.50 2.00 350 x 2 5.00 350 x 2 2.00 0.50 3.50 2.00 2.50 0.00 4.00 48.0
S-4 4.00 0.00 0.00 2.50 0.00 0.00 2.00 350 x 2 3.00 350 x 2 2.00 0.00 0.00 2.50 0.00 0.00 4.00 34.0
Secondary S-4-R 4.00 0.00 2.00 2.00 3.50 0.50 2.00 350 x 2 3.00 350 x 2 2.00 0.50 3.50 2.00 2.00 0.00 4.00 45.0
Teriary T-4 2.50 0.00 0.00 2.50 0.00 0.00 0.00 350 x 2 150 350 x 2 0.00 0.00 0.00 2.50 0.00 0.00 2.50 255
T-2-R 3.00 1.00 2.50 0.00 0.00 0.00 0.00 350 x 1 0.00 350 x 1 0.00 0.00 0.00 0.00 2.50 1.00 3.00 20.0

Bridge Section
Classificaon | Type . Cycle X Cycle .

Parapet | FootPath | Parking T traveled way median fraveled way T Parking | FootPath | Parapet Total
X P-6 0.50 2.50 0.00 2.50 350 x 3 2.00 350 x 3 2.50 0.00 2.50 0.50 34.0
Primary P-4 0.50 2.50 0.00 2.50 350 x 2 2.00 350 x 2 2.50 0.00 2.50 0.50 21.0
Secondary S-4 0.50 2.50 0.00 2.50 350 x 2 1.50 350 x 2 2.50 0.00 2.50 0.50 26.5
. T-4 0.50 2.00 0.00 2.00 350 x 2 1.50 350 x 2 2.00 0.00 2.00 0.50 24.5
Tertary T-2 0.50 2.00 2.50 0.00 350 x 1 0.00 350 x 1 0.00 2.50 2.00 0.50 17.0
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201 | 201 | 201 | 201 | 202 | 202 | 202 | 202 | 202 | 202 | 202 | 202 | 202 | 202 | 203 | 203 | 203 | 20
6 7 8 9 o} 1 2 3 4 5 6 7 8 9 (o} 1 2 33
Roads
Internal Road
works 109 | 147 | 133 32 41 186 | 186 | 186
Intersection works 0 4 2 0 0 0 0 0 0
River Bridges
Works 13 13 13 7 7 7 7 7 0 0 0 0 0 0 0 0 0 0
Flyover Bridge
Works 32 26 23 2 2 0
Road Facilities 146 | 157 | 168 0 0 0 [o) 8
Internal Public
Transport Facilities
Works 0 1 22 0 0 0 1 22 0 0 0 0 0 0 0 0 0 0
Major River Bridge
Works 17 17 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Flyover Bridge
Works 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
31| 36 37 18 18 | 18
Total 8 5 9 10 10 16 | 43| 78 0 0 0 0 0 0 0 6 6 6
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2016 |2017 |2018 |2019 [2020 [2021 |2022 |2023 |2024 |2025 [2026 [2027 (2028 [2029 [2030 |2031 |2032 |2033
External
Infrastructure [¢] 0 23 | 103 [¢) 0 [¢) 0 13 [¢) 0 [¢] [¢) [¢) 0 0 [¢] 0
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#719 ARV /J—F—HBEHOERLES

No. in Length over Overall
Train Type Vehicle Type ‘. couplers length
consist
(metres) (metres)

Containers | WAG 9 electric loco 1 20.50 20.50
BLCA container flat 45 14.63 658.13
Brake van 1 15.00 15.00
Total 693.63
Steel WAG 9 electric loco 1 20.50 20.50
BFNS steel wagon 45 14.72 662.22
Brake van 1 15.00 15.00
Total 697.72
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Traffic category 2017/18 2022/23 2027/28 2032/33
Containers
- Loaded inbound (TEU) 777 1,334 2,201 3,933
- Loaded outbound (TEU) 18,448 31,679 54,398 93,411
- Empty Inbound (TEU) 26,892 46,178 79,206 1,36,165
Total 46,117 79,101 1,35,984 2,33,510
Containers - rail volume
- Loaded inbound (TEU) 777 1,334 2,201 3,933
- Loaded outbound (TEU) 11,711 20,110 34,533 59,300
- Empty Inbound(TEU) 0] 0] o] 0]
Total 12,488 21,444 36,824 63,233
Containers - rail share (%)
- Loaded inbound (TEU) 100% 100% 100% 100%
- Loaded outbound (TEU) 63% 63% 63% 63%
- Empty Inbound (TEU) 0% 0% 0% 0%
Total 27% 27% 27% 27%
Breakbulk
- Inbound (tonnes) 76,263 1,30,958 2,24,878 3,86,156
- Outbound (tonnes) 2,109,125 3,76,278 6,46,136 11,09,533
Total 2,095,389 5,07,235 8,71,014 14,95,688
Breakbulk - rail volume
- Inbound (tonnes) 76,263 1,30,958 2,24,878 3,86,156
- Outbound (tonnes) 0 0 o) 0
Total 76,263 1,30,958 2,24,878 3,86,156
Breakbulk - rail share %
- Inbound 100% 100% 100% 100%
- Outbound 0% 0% 0% 0%
Total 26% 26% 26% 26%
Petrochemicals - inbound pipeline (t) 4,63,993 7,96,759 13,68,179 23,49,410
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T FHIEN 2 KERE L 72 D725 9,

RHHE

RRYU J—ROEHER Y FU—27 ~O#ERT, A EF 1.5km O 2 KOEZ ATVAREZ LS (1E2£ @ Ennore ¥
—Minjur 2 HE%) 2F 3.5km OBELT 7 AT A L OBREET D,

BEIAZEE 52l 2 D BAL RO EREMIZ. 53 35 INRkm & AL DNz, ZOfHIE. T OFRER
Tulx s NOWMBEEFEN SO TS, koT, T27E8ATA4 L EZANABRO (FEREL D) FH 2
AL, TRICRIND L HIT, 26521 G INR & 725,

T2 ARRY /J—F—TI7BRFA VERIIODPHEART R N FFOIK =R )

Access Line

Length (km) 3.500
Unit construction cost (million Rs/km) 53.00
Total cost (million Rs) 185.50
Reception sidings

Length (km) 1.504
Unit construction cost (million Rs/km) 53.00
Total cost (million Rs) 79.71
TOTAL

Length (km) 5.004
Unit construction cost (million Rs/km) 53.00
Total cost (million Rs) 265.21
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BRAE

T IR ATA L OERIT, 2018 FFYHEIC, FRIFFICTE S TV D EUEEEI OB BICAbE T, BENFR X
U ) —RE&ME, KR LTETTESL L), MIFNICERSERTERLT,. 2F 0. 2016/17 N TR
YEEDEITNFRE TRIT LR B2,

PRl L Wit v 2 — OBFITE T 2 fRE 2R LT AREEONBE R 72 RS T0WD Loz, 77ER
TA v EZANMRO R OB EMEIL, FIFILAZ 3T 250 HRFEME (SPV) 25 %,

_ﬂ%aﬁ®@a;ﬁ¢5&§ﬂ\%ﬁ@ﬁ%Ki@i%bﬂéiﬂﬁﬁﬂf@ﬂf%éf%%ﬁo:@%5
HEEF L E 2, BhERE O, Indian Railways ~OEWE H O, EHGEICED, a7 EHEA~
DEBEOEL LMY, HOIXINS OB ZHAE i%%%&bf\%%%éﬂ%%u%ﬁ?é_kﬂfé
ZDO

ZOXOBRHENRED LD ITHERET 20T 5720, 2 OMEEMOMRNEE Sz, T AT
IRBETE, FRTHESND L 912, D L HBEOBE AR L HERFER LB TE 5 L UMZRES LT
60

£7.22: "3 Y /) — R —ar7rRAGEEAR, BB X OMREHOREIX

Charge component 2017/18)12022/23|2027/28]2032/33

Net haulage charge - containers (Rs. per ntk) 1.0200| 1.0200| 1.0200| 1.0200
Investment in access line and reception sidings (Rs. per ntk)*| o0.0115] 0.0067| 0.0039| 0.0023
Access track maintenance (Rs. per ntk)* 0.0324] 0.0308| 0.0298| 0.0291
Container wagon investment (Rs. per ntk) 0.0170| 0.0169| 0.0168] 0.0167
Container wagon maintenance (Rs. per ntk) 0.0118] o0.0117] 0.0117] 0.0116
T otal charge (Rs. per ntk) 1.0928] 1.0861] 1.0822] 1.0797

Sources: (1) MOR Statistical Statements
(2) Consultant's Train Cost Model
* Calculated across total ntk generated by the node (containers plus steel)

MHr . JICA &9
#7.23: "X ) /) — K- RAF—)VAFEEAR, EMRS X OHERE A olaix

Charge component 2017/18)12022/23|2027/28]2032/33

Net haulage charge - steel (Rs. per ntk) 1.1900| 1.1900| 1.1900| 1.1900
Investment in access line and reception sidings (Rs. per ntk)*| 0.0115] 0.0067| 0.0039| 0.0023
Access track maintenance (Rs. per ntk)* 0.0324] 0.0308] 0.0298] 0.0291
T otal charge (Rs. per ntk) 1.2339] 1.2275]| 12237 1.2214

Sources: (1) MOR Statistical Statements
(2) Consultant's Train Cost Model
* Calculated across total ntk generated by the node (containers plus steel)

HAr : JICA 7 &

AF =N ORZEDYE . Indian Railways 1X, EHEOMLG L MEFFOE(TZ2HA 5, Lo T, AF— VR D IIL
5@%%%CMMéﬂé%%i 77?Xmﬁ§$&ﬁﬁ%®ﬁﬂ’ﬁgﬁ fibhy - kmBOBHOHRLE
26D, REEVEEICEIIEIET - EDa A FE LTHEENTWD
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EE L] /- 2%

Minjur & Ennore # 0¥ 227 F % — I F/VEICHE S S 4172 Northern Rail Link (X, A%V / — R~O8ET
7B ADORBICEETHD, Z0 (150 THINR EREOND) YrY=r FOEARZ A ML, Kamarajar
Port Ltd. " &#H 9%,

Northern Rail Link O B#EERFHL, BEICHRZ AR E S 4172 Northern Port Access Road @ BE#axFHIAEL THEL
LI EDBRESND,

Northern RailLink @ &8 I% = 72 #EFE TiL/2\ 7Y, Ennore B0 =07 F & — 2 F)L73 2015 4 1 H O#ERERRME
ZYELTNWAT, BEHENR R THED 2017/18 £ TIZ, ZOMITER SHBEEIT 5 Al fErENE W,

Kamarajar Port Ltd 28, FO Lol 7y =/ hOBEARI A MEEIT HEMRH 50 HENTIHR,

Z OB 24t & Indian Railways O# ¢, Indian Railways (% Ennore # 36 4 g i/ #& i & 3 2 IR ERZE O 2
BIHNDIRWEKIN D D203, MOBWEAR\NA 7 T DR~ OEEE L. 2D BEHOHBEOIZD O EEE
AL, FTITHET 7 E ABEHOSHAE BE DT D AREERH D, WTIOEE T, SPV (Rl H Y33
) BMEEROETEZAV, 2, b L EHEHHCEL SN 581E. / — BT =7 FDOFELT
AREME AT 2 LT D e\, Rz, T O, {%{’%/x\'ﬁlﬁfﬁﬁiiﬂﬁﬁ%éﬂé ZENHEETH D,

0T T A IR E LTHRESIND, 2FE D, ZoghEIF, Ennore?%’%ﬁAﬁ T HBEZZBO T D, BRI
ST BHEOETODOEMNBNNO IRV E | PEBEE 241X Indian Railways & A8 L7z LEfEE LD,
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~.3. B
o7 —HE

J— FHNOES—HEEY — I/, 3wttt 2 —0%iHx, 7 — RNOBEREOWIRa A N & &K/
fbL., BEREAEDOBE N2k LT 280 LT, ERAREZME S, 295 LWt ¥ —id, E Ll
FloEYOREE, £z, 27 TEYCRBED O, #RE, BEIECT, ERVESHICT D, £,
INnbiE, BREN ) — RZT7 7 82T 5700 —DEMNFETLH S, —FH T, /—FRIZBIT 2EEE
IRHBOER R > P U — 7 ki L, R ORIERR DT 7 & A AREIRE R AZEBIC OV T, AR &R
RipD, TOXIIT, BRBEIZLD ) — F~DHRIE, Bt ¥ —0@EE LERICEELE > TR Y, Bl
REZDVLAT T FDOREDZRET D,

I & SLER O EYEREOMREL T 5 2 & T, Mt v ¥ —IXmlaEFEIC L HIUERRE I e L. ki
IR E 7 I REEEOEE = 2 M2 ThEhEIMET 5,

Wit 2 —i%, 27T EREEMOHR, 2FV =y MeEhicry b (27, Sy b AR
YT) IR OBETELDEMOLER D L0 REFHAEEI N TN D,

Wit > % —DREHE L
P v 5 — I — RINICR S0 % B 0 IBIH DM AN T B IR 0 3 < ISR T 5,

J— ROFEHELREERIT, a7 Fom&EH, 8L, BEAT—LOM FLADO, —HMoOSE[RTH D, B
ey Z—lZBNT, —2D T v 7 iZarT7FomEH, b9 —=FD 7 vy 7IZAF—AOfRFLHE LT
ETH, ZNHDO T v 71, WAL BN EZETT25%82E0=2=y b+ LA &, HECHEE
MLTZANEEYVH LA TELZ L2 RIALKLERD S,

YR o T T IEEORE 81X 694 m (BXEERE L 45 BLCA U AV LigAaH) | MR RF —LEEOE S
1% 608 m (FEXMERIE L 45 BFNS VAL LfEAH) ThHDH, LEN-T, fiifk b7 v 7 NIZH B H4LEE R
EERIEZ 700 m L7205, AxY /) — FANTIE, BXEEENRELME N7 v 7T AL =OIC, 5l Eb
T 7 DRPID 154 m & A F—/LARERIZ, S5 150 m &2 20T FFRNIC, ZRZERORBENLE L 25,

AF = arFFORFNT ) TIE, @ETHT b, TAEUTHRLZEHRINIZAY AT LD,

Y2 —Tix, V—TF AL v I—RMIZLV T ITORFLERBALANTEDL LS, Mikshica 7
Y—F2a TRl vy 7O ANCERT B, Ty 2713, b LERE NI v 7 OBIMBKLEIL o8
BT H MR iE N EEOMA CHRRHI/EXTE D L 512, #hEO—HMICHAIATL Z L TE 5,
AF—=NVERNT Y T TlE, AF =Ml N7 v 7 SENERICHEE L CTHE—RE Y — RO 55, l#R
N7 w7 bEl, FEICHAATZ ENTEDN, by TV I7T 00T T74—2 07 MI—EIZEED
FCEEN A TE B,

MERRREIT =T T EEL AT —VEEOWM G &b, 60om OMLEIZH - TEEIT 5,

ar7FvY—F (U CY) EAF—MRETY 7T OTEL. £ 60om & 400m DE I EREIND,
FNoolEiE, THIE (2032/33) DREEFEOHEESEMEIZ L VIRESND,

R D —2ZBNWT, CY DERENDIF v ST 4%, BERONW -3y TFoBOKE HiIc, HET
HED a T F ORI HEEE & B — 7 RFRIEE SIS U TIREIND, Hfifar T TR L, %250

Itk = A Y HXBE R R 206
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YT T OREREAEBE LTS E, BEREIND T —AREAD ORUL, 428 TEU LR ESND, ZOERITH
HE L7z CY OAERkIE, K x27 A% v 7 THMERMIZ 4 x 2 TEU & 720, Ziud 11om2(2F4 35, K45 DA
B 7L, V—FAX v 1—0OREDTD, 13m OBEICL V3TN b, £z, CY O#R~HEZ 600 m x
122m=7320m2 & 7%, RARYTX, a2 7FTORA% v 7 3ES 2TEU, 1@ 12.2m 2725,

DaArvE BEMN—T7—FRE NIy HET, 2T AT VO BEEEREE FRRICT D720, ShEliR
OEANERIRESND, INHLOERIERIZ. FT vy 7L b= =RN)—=FREZ W=y TSI T7H
—OFEN 2 1@IE T 5 72078 15m £ 7R D,

FNENOYFE X —PICRITONAMMONERIL : o T FHFEMAT— 3y (a7 FOnesd /ffif &
M. £, ar 7 EYOBBEREM(CAKE CFS)) | MEHR 3 B 28 - &WEE H o RS AR,
EWEREEE ROV —E A TN, X —ICLD L A NNDIEDDBIMAN— R &2 7= 2 BEECTEEHEE L,
Fo—F—=R—=7  ar7FOERRBLOEMBIERREDO A T T AREETY 7 SGBEA T 0 A&
W, KO Wit v Z—~OWAYD THREDT=HD) SFHEFT. BNEEhb,

CFS 0% itiE. CFS 23#ifaf TEU @ CY ALFEREI D 40% % BV D L W HRE,. 2 F V. #ifif TEU BED 40%
28 CFS WTCHEEDM, I FALEIND (FED D 60%i%, /— RRNICALET 2 THTERHbND) LW HNE
WZHADNWTWB, CFS o= U 7%, R THEO T FAZ v 7O — VRN CTREbINL S EBESIND
TEU Oi2, Wi FALEW=Y 7 TEUM 20/m 2 U C, IHICT74—27 V7 FOBEITY 7O 20%%
MEL, WEIND,

EHMAARIXZ, CFSEMEEDOK LDORELEESIND Z L0, BERMIT CFS =V 7By & L
THRELNS,

J— ROEMTHNX, Wit Z2—DOCFS LR R—3 FOTRZEEHT 20, TRITRT LI ICH
Rehsd,

#7.24: XV Py ¥ —— LHEES

Category 2017/18 | 2022/23 | 2027/28 | 2032/33
# i AJ#E (TEU) 777 1334 2201 3933
22 \Ji (TEU) 18448 31679 54398 93411
#Hfaf HHEE(TEU) 26892 46178 79296 136165
72 & (TEU) o} 0 ) )
& 51 (TEU) 46117 79191 135984 233510
CFS t/put (Hlifir = > 7 FHED 40%)-TEU 11067 19005 32635 56040
CFS ORI - Afif b 4506 7737 13286 22814
CFS ORIl - i ko 127568 | 219058 376162 | 645937
CYDOAF—LEHE - +v 76263 130958 224878 386156
N (RY) 208337 357752 614325 | 1054907
— L — R (LS R  (43 Sk
ZI;S)&Z% N — FoMMEERESEE (Fit o 10417 17888 30716 52745
0

Z oM LT/RESR®E (CFSAHA®ED 20% ) 26415 45359 77890 133750
HerERE LTAERED 50%) 13207 22679 38945 66875

T - JICA F &
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o #ifif TEU ® CY WLEEEE ) D 40%1%. CFS TfiffEA. fiFALEN D,
o REWIMHAAEN HRERE (Im) 1. CFS TRV HbNHIBHAEESEH D 20%% 595,
o (RINIREREIL, RYMARMREREOYNEHD D,

2 Y Wit > % —REDIFEl

ARV v ¥ —IZ O TIRESINFHKE Y TRIRT, £/, iRt L2 TRIORT,
£7.25: KRRV Wik ¥ —— kR

Yt —a R—R FOFEE (M2)
27 F— F(CY) (7,320x 2) 14,640
AF—)VRE Y — R 8,000
avTFFEMAT— 3 (CFS) 10,282
EWIMAH AR 5,000
M—T == (B L R LT e & le) 5,700
FRLE L 2,000
BRI A VT ) ARG A 700
B 11,326
I PN 75,903
FEAE 33,308
&%t 166,859
CY fh#R/AEPEM:

T —AReFEIAH (No.) 432
WA & 7 @ & (TEU) 3.8
& (TEU) 1,639
a7 R (B)

AT HH 1.5
AT AR 3.0
2% N 3.0
v — 7 B 120%
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T - JICA 2]
X 7.38: Rx Y ¥k v & — — X

B - R #tE
) @R

AT OY B ESR L B 2T 2700, B — TR A EENE L — b IR HAG 2 1 > RI2BiT %
RO T m Y=y bpbBIALE, B, EATHRAOMHEOEZD, A > FIcBI 5% T n Y= b
OB Z S0 L, ~ o0 AR L A ORRIE, FRIOR,
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£726: BXVPFEE L X — —RELEREE

Phase 1 Phase 2 Total
Area Cost per Total Area Cost per Total Area Cost per Total
(Sam) sgm (or) cost (Sqm) sgm (or) cost (Sqm) sgm (or) cost
Item (or) (or) (or)
per km (mn per km (mn per km (mn
Lengthl = pgy Rs) |FEN9th " (Re) Rs) | -€ngth (Rs.) Rs.)
(m) (m) (m)
Land rent (TBD) - - - - - - - - -
CY & internal roads 91,123 2,048 | 186.58 | 11,320 2,047.51 23.18 | 1,02,443 2,047.51 | 209.75
Railway sidings (a) 104.32 50.06 - 154.39
- paved area 6,300 4,000 25.20 3,150 4,000 12.60 9,450 4,000 37.80
- length embedded 1,400 | 450,00,000 63.00 700 | 450,00,000 31.50 2,100 | 450,00,000 94.50
- length electrified
plus ballasted 304 | 530,00,000 16.12 113 | 530,00,000 5.96 417 | 530,00,000 22.09
Buildings
-Admin Building 2,000 19,625 39.25 2,000 19,625.41 39.25
- CFS 10,282 13,084 | 134.53 10,282 13,083.61 134.53
-L.T. warehouse 5,000 21,588 | 107.94 5,000 21,587.95 | 107.94
Security /gatehouse 300 13,084 3.93 300 13,083.61 3.93
Workshop 1,500 18,317 27.48 1,500 18,317.05 27.48
Railway maint.store 700 18,317 12.82 700 18,317.05 12.82
Sub-total (Buildings) 325.94 - 325.94
Utilities 38.79 4.61 43.40
Sub-total
(Bldgs and I nfra) 655.63 77.85 733.48
Cost per Cost per Cost per
Equipment N?' unit (?nn N.O' unit (F:nn N?' unit (?nn
(units) B (units) B (units) B
Reachstackers (b) 3 30.00 90.00 30.00 - 3 30.00 90.00
Forklifts for CFS 12 1.01 12.16 8 1.01 8.10 20 1.01 20.26
HD Forklifts 4 6.08 24.31 6.08 - 4 6.08 24.31
:Llcrlnti;ill(;:::) 2 3.38 6.75 1 3.38 3.38 3 3.38 10.13
Weighing scales 0.61 1.22 0.61 - 0.61 1.22
Pallet trolleys 15 0.04 0.55 17 0.04 0.62 32 0.04 1.17
Conveyors 6.34 6.34
Racking sy stem 0.88 0.88
Sub-total 142.20 12.10 154.30
Misc.fixed assets
Consultancy fee (3 %) 23.93 2.70 26.63
Contingency (4%) 31.91 3.60 35.51
Total 853.68 96.24 949.92

M - JICA 2]
HIHDHIPT :

a) Ministry of Railways (Adviser Infrastructure) 13/11/2014
b) Cost of Hyster TIL reachstacker from CONCOR 03/07/2014

¢) Second hand prices from OLX.in
ZOMATDO4LE L L — MNE"Emerging Kerala 2012 Logistics Park proposal" 7> &

Wi v 2 =R O#RIT, ROMWY BRI S5,

- 72— X TOHM : 2015/16 — 2025/26 IL, AF—/LF¥— KD 55,

DHedy, AT HABROET, £TOEY, DX,

« 7x—X1I:2026/27 — 2032/33 1%, KV DAF— )L —KEarsrrv—ROEpBnasnsgs, &

WRFTRIESBENS D,

ks E —
PWC/ HAS T8
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(i)

EAHE

FACHHA LI EARVEEDBRBEZ KB L= 1Y =7 NOBEARIEMEZ TRITTRT,

£ 7.27: RR VP v 72— — BRI HHEE (2014 — EMiKE)

Units: Million Rs.

Contingency Total
. Cargo Consultancy
vear Fixed handling Net fee (3% of net allowance Consultancy Gross
assets equipment outflow outflow) (4% of net :fmd outflow
outflow) Contingency
2015/16 327.82 0.00 327.82 9.83 13.11 22.95 350.76
2016/17 | 327.82 132.45 460.27 13.81 18.41 32.22 492.49
2017/18 0.00 0.04 0.04 0.00 0.00 0.00 0.04
2018/19 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2019/20 0.00 1.05 1.05 0.03 0.04 0.07 1.12
2020/21 0.00 0.04 0.04 0.00 0.00 0.00 0.04
2021/22 0.00 4.42 4.42 0.13 0.18 0.31 4.73
2022/23 0.00 0.04 0.04 0.00 0.00 0.00 0.04
2023/24 0.00 0.04 0.04 0.00 0.00 0.00 0.04
2024/25 0.00 2.06 2.06 0.06 0.08 0.14 2.21
2025/26 0.00 2.06 2.06 0.06 0.08 0.14 2.21
2026/27 77.85 1.16 79.01 2.37 3.16 5.53 84.54
2027/28 0.00 2.10 2.10 0.06 0.08 0.15 2.25
2028/29 0.00 4.50 4.50 0.13 0.18 0.31 4.81
2029/30 0.00 1.09 1.09 0.03 0.04 0.08 1.16
2030/31 0.00 3.15 3.15 0.09 0.13 0.22 3.37
2031/32 0.00 0.11 0.11 0.00 0.00 0.01 0.12
2032/33 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2033/34 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2034/35 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2035/36 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2036/37 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TOTAL 733.48 154.30 887.77 26.63 35.51 62.14 949.92
Phase 1
Phase 2

P JICA G
(i)  AEFFE R

Wit v Z —OMEFFE BRI, BEXA X vy TOEEa A N, FEEHAY v 7O a X N EEEE (G
., SREMIRE. BY) ERIEOMHERE. NEEnD, B@&G5 a2 X FoOBROZ®OIC, 4 FORED T vy
=7 NOWPREIZKTHAZ v 7EIGE K 2O T TV —IZBITHAZ v 7HOBEHITH W, 1=, Wit
VE—DEESRE A MREIERFES IO, b b I @i, REEIROESR G 2 A b Bl 2 5
L7,

BEEPE & BARIC D D MR R, £ A7 TV —ORBEEORELTHEH L, Zhico&, #EEEE LT
WEEPEE 1%, I — TRV 2 2% & BRET D,

ks E —
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2032/33 £ COTRBIMICI T 2 Gaeta b L MERFE R RAMEIN 2 Z N EIRD 2 DDORITRT,

M - JICA 2]

ks E —
PWC/ HAS T8

£7.28: RR VYL ¥ — —BE&LBE5 X FOBE (2014 4F)

Annual Annual Tota_l
Total Total Salaries
Year operating Wages salaried salary plus
Cost (Mn Cost (Mn
staff (No.) Rs.) staff (No.) Rs.) wages
(Mn Rs.)
2015/16
2016/17
2017/18 111 15.43 29 13.61 29.04
2018/19 120 16.68 31 14.55 31.23
2019/20 120 16.68 31 14.55 31.23
2020/21 120 16.68 31 14.55 31.23
2021/22 129 17.93 33 15.49 33.42
2022/23 135 18.76 35 16.43 35.19
2023/24 144 20.01 37 17.37 37.38
2024/25 144 20.01 37 17.37 37.38
2025/26 144 20.01 37 17.37 37.38
2026/27 153 21.26 39 18.31 39.57
2027/28 171 23.76 44 20.66 44.42
2028/29 180 25.02 46 21.60 46.61
2029/30 195 27.10 50 23.47 50.57
2030/31 204 28.35 52 24.41 52.76
2031/32 213 29.60 55 25.82 55.42
2032/33 231 32.10 59 27.70 59.80
2033/34 231 32.10 59 27.70 59.80
2034/35 231 32.10 59 27.70 59.80
2035/36 231 32.10 59 27.70 59.80
2036/37 231 32.10 59 27.70 59.80
TOTAL 477.80 414.08 891.87
Unit Wages Cost (per annum), Rs. 1,38,975
Unit Salaries Cost (p.a.), Rs. 4,69,473

AR Y HRKBHFER
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#£7.29: BV W¥iik v & — - BEERE & ik OME (2014 £)

. Cost of fixed . Cost of
Fixed asset . Equipment .
K asset repair . equipment

Year ?urnulanve and main- Furnulanve repair and

Investment tenance. (Mn investment maintenance.

(Mn Rs.) Rs.) (Mn Rs.) (Mn Rs.)
2015/16
2016/17
2017/18 655.63 6.56 132.45 2.65
2018/19 655.63 6.56 132.49 2.65
2019/20 655.63 6.56 132.49 2.65
2020/21 655.63 6.56 133.54 2.67
2021/22 655.63 6.56 133.58 2.67
2022/23 655.63 6.56 138.00 2.76
2023/24 655.63 6.56 138.04 2.76
2024/25 655.63 6.56 138.07 2.76
2025/26 655.63 6.56 140.13 2.80
2026/27 655.63 6.56 142.20 2.84
2027/28 733.48 7.33 143.36 2.87
2028/29 733.48 7-33 145.45 2.91
2029/30 733.48 7-33 149.95 3.00
2030/31 733.48 7.33 151.04 3.02
2031/32 733.48 7-33 154.19 3.08
2032/33 733.48 7-33 154.30 3.09
2033/34 733.48 7-33 154.30 3.09
2034/35 733.48 7-33 154.30 3.09
2035/36 733.48 7-33 154.30 3.09
2036/37 733.48 7-33 154.30 3.09
TOTAL 138.91 57.53
R&M cost % of cum. inv.-fixed assets 1.0%
R&M cost % of cum. inv.-equip. 2.0%

AT - JICA &
(iv) Vg

Wit o 2 —NTRIIESNDZTF—EADIEERE, A BT 2FAFEO7Tny =27 M IV 5IH LT, £H
W EFH 2 Mo, T HINEERIT 2014 F ORHME £ TR LA Lcik, RS 5 08 o
WM L7z, £huc kv BUF OGRS HERI S D,

SE¥JY 7 MEUTEU (40% 53U 7 b 1B 60%03 Y 7 b 2 BB L HEE) =16

3 HEL LD — I RE ) (B =2
TRIBIRE 15 H =7

U 7 ~g# M (TEU fi Rs.) =500

fifa & / faf A L (TEU 48 Rs.) = 1500
IR (F > Rs.) =116.99
CFS & Him (3 B &z 7=, B b fF Rs.) =175.48
F7 4 2 —A L&V m2f Rs.) =314.81
PR L L (H A m3Rs.) =20.66
B L X V(- m2 i Rs.) =3022.14

B L 2 VITFIH ATRE 7R RiFE . m2 = 3750

HEHE LSO 7 —% FRITRT,

ks E —
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#7.30: RR VPt v ¥ —— #HENLE 7 o — (2014)

CY CF? Break bulk Break Overtime [Warehouse Cold Warehouse |Warehouse | Office Office
Fiscal CY No. of cor.1t§|ner stufflng/ CFS handling bu"f storage storage storage rental rental rental rental Total
years volume lifts pa lifting unstuffing | revenue, volume, handling volume, revenue, revenue, space, income, space, income, Revenue
revenue, | volume. Mn Rs. tonnes revenue, 1 nnes Mn Rs, Mn Rs. Sgm Mn Rs. sgm Mn Rs. Mn Rs.
Mn Rs. TEU Mn Rs.
2017/18 46117 73787 36.89 11067 16.60 208337 24.37 10417 3.66 1.91 3750 11.33 500 1.89 96.65
2018/19 52731 84370 42.19 12655 18.98 238220 27.87 11911 4.18 2.18 3750 11.33 600 2.27 109.00
2019/20 59346 94954 47.48 14242 21.36 268103 31.36 13405 4.70 2.46 3750 11.33 700 2.64 121.34
2020/21 65961| 105538 52.77 15830 23.74 297986 34.86 14899 5.23 2.73 3750 11.33 800 3.02 133.69
2021/22 72576 116121 58.06 17417 26.13 327869 38.36 16393 5.75 3.01 3750 11.33 900 3.40 146.03
2022/23 79191 126705 63.35 19005 28.51 357752 41.85 17888 6.28 3.28 3750 11.33 1000 3.78 158.38
2023/24 90549 144879 72.44 21731 32.60 409067 47.86 20453 7.18 3.75 3750 11.33 1100 4.16 179.31
2024/25| 101908| 163053 81.53 24457 36.69 460382 53.86 23019 8.08 4.22 3750 11.33 1200 4.53| 200.23
2025/26| 113267 | 181227 90.61 27183 40.77 511696 59.86 25585 8.98 4.69 3750 11.33 1300 4.91 221.16
2026/27| 124626 199401 99.70 29909 44.86 563011 65.86 28151 9.88 5.16 3750 11.33 1400 5.29| 242.09
2027 /28| 135984| 217575 108.79 32635 48.95 614325 71.87 30716 10.78 5.63 3750 11.33 1500 5.67| 263.02
2028/29| 155489 248783 124.39 37316 55.97 702442 82.18 35122 12.33 6.44 3750 11.33 1560 5.89 298.53
2029/30| 174995| 279991 140.00 41997 62.99 790558 92.48 39528 13.87 7.25 3750 11.33 1620 6.12| 334.05
2030/31| 194500| 311199 155.60 46678 70.02 878674 102.79 43934 15.42 8.05 3750 11.33 1680 6.35 369.56
2031/32| 214005| 342407 171.20 51359 77.04 966791 113.10 48340 16.97 8.86 3750 11.33 1740 6.57 405.08
2032/33| 233510| 373615 186.81 56040 84.06| 1054907 123.41 52745 18.51 9.67 3750 11.33 1800 6.80| 440.59
2033/34| 233510| 373615 186.81 56040 84.06| 1054907 123.41 52745 18.51 9.67 3750 11.33 1800 6.80| 440.59
2034/35| 233510 373615 186.81 56040 84.06| 1054907 123.41 52745 18.51 9.67 3750 11.33 1800 6.80| 440.59
2035/36| 233510| 373615 186.81 56040 84.06| 1054907 123.41 52745 18.51 9.67 3750 11.33 1800 6.80| 440.59
2036/37| 233510| 373615 186.81 56040 84.06| 1054907 123.41 52745 18.51 9.67 3750 11.33 1800 6.80| 440.59
Total (20 years) 2279.03 1025.52 1505.58 225.84 117.97 226.66 100.49| 5481.08
[M1Fr:  Emerging Kerala 2012 Logistics Park proposal
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W ak & HEFFEPE = X P I

FRITR TS &AERFE I BB O L 0 | DSt o 2 — 0B IS L TREZREBEFTH L Z
LBV D,

# 7.31: R Vi o & —— V2% L HERF B EE FH o bk

Salary costs

Fixed asset

Equipment

Wage cqsts (admin and | repair and| repair and Admi_nis- Total Total Net
Year (operating customs main- main- trative O&M revenue, | revenue,
I'\a/lltr)]oFL;;") personnel) | tenance, tenance, ov“e/zl:lhsztd, cosl;,sMn Mn Rs. Mn Rs.
’ Mn Rs. Mn Rs. Mn Rs. ’ ’

2017/18 15.43 13.61 6.56 2.65 7.65 45.90 96.65 50.76
2018/19 16.68 14.55 6.56 2.65 8.09 48.52 109.00 60.48
2019/20 16.68 14.55 6.56 2.65 8.09 48.52 121.34 72.82
2020/21 16.68 14.55 6.56 2.67 8.09 48.55 133.69 85.14
2021/22 17.93 15.49 6.56 2.67 8.53 51.18 146.03 94.86
2022/23 18.76 16.43 6.56 2.76 8.90 53.41 158.38 104.97
2023/24 20.01 17.37 6.56 2.76 9.34 56.04 179.31 123.27
2024/25 20.01 17.37 6.56 2.76 9.34 56.04 200.23 144.19
2025/26 20.01 17.37 6.56 2.80 9.35 56.09 221.16 165.07
2026/27 21.26 18.31 6.56 2.84 9.79 58.77 242.09 183.32
2027/28 23.76 20.66 7.33 2.87 10.92 65.55 263.02 197.47
2028/29 25.02 21.60 7.33 2.91 11.37 68.23 298.53 230.31
2029/30 27.10 23.47 7.33 3.00 12.18 73.09 334.05 260.96
2030/31 28.35 24.41 7.33 3.02 12.62 75.74 369.56 293.82
2031/32 29.60 25.82 7.33 3.08 13.17 79.01 405.08 326.07
2032/33 32.10 27.70 7.33 3.09 14.04 84.27 440.59 356.32
2033/34 32.10 27.70 7-33 3.09 14.04 84.27 440.59 356.32
2034/35 32.10 27.70 7-33 3-09 14.04 84.27 440.59 356.32
2035/36 32.10 27.70 7.33 3.09 14.04 84.27 440.59 356.32
2036/37 32.10 27.70 7.33 3.09 14.04 84.27 440.59 356.32
TOTAL

(20 477.80 414.08 138.91 57.53 217.66| 1305.97] 5481.08] 4175.11
YEARS)
Admin overhead rate 20%

Hipr - JICA 2

BIZET IE

Wil v X —OEERIT, 2018 FFAIHI O RLETREIFIAGIC A DY TR T T 208N H D, Bkl 2015/16-
2016/17 ® 2 FEF LN, P ORI 2016/17 LIN TIThbi 5,

BRI D EMIE, BEALOBERE RS NwitE s ¥ —EFHENA Y, PIEARa R ML LT
H Oz 942,02 HH INRO v =7 NEEFEIL, BT 72 R(60%) L HAD ODA 72— (40%))> 5
fEftan s,
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7.4. BN
o 8 —DiE

HNFET, TV RITITaBLOF I 0T RO 3N TOREDELEEOE A 208 L=, BLikiE
Ff (BAU) v U AOBHFEETFNITRITOSE 18 [B] EPS (B/1iHE) ([ZKES&fTbhiz, @ EPS Tl
2000-10 FFJEZ FLHMEE L LT, 2011 NS 2013 FE E TILBIE SNTZEBEOT — 2 b DRAENEIES
iz, FxzrFA - XUBN—VEEFE (CBIC) IZBWTHZEHOEEMTONLTETHDLI Linb,
BEICEDMES TV A (BIS) MGt EiLz, ZAUTMA T, M LT, FEE, ﬁi\I%\%%\@m
BLOZOMOEAOBENHTEELZDHE L, 3MOEHN B NIMGELHET 120 F<£75’fﬁéﬂé%
EOENTavzr VR L, £, ZNOOMOES ORI ZFMIT 2 72012, BE A S INGHE 2

BREYTIETRX Y v 7O Thii,

FI132: ARV T IVFTTOERE Y v 7O

HEHE (MW) Xx v 7 (MW)
BE 2013-14 FJE 35,223 27,310 7,913
) 2017-18 £ i 42,548 50,680 (8,132)
i 2022-23 ‘£ 64,324 - 13,644
£ 2032-33 £ 147,948 - 97,268

77/1\|ﬁ FOFRENEINT 2856, TS TERREBLOKREDOE Y ¥ — bR T DI ENMLEIZRD,
KEA 7 T ORFEEEIL, BEREADIEKRICHIET D720 OFEOIZN, VAT LAOHL, BEIRIEDR
W, BEN ST "D OB E TRTRA L NORER E OB TR SIS, ¥ I /LT RO EEE
£4ETd 5 TANTRANSCO (Z, 414 2 MK 1,667 117 USD Z kB BFICHE T 5 2 L 25tl LT\ 5,

2013/14 EJE, 33 kV D 28 ZBEFNER SN, 10,007 km DIKJERR E 4,089 km O & ERAEE LTz,
TANGEDCO (%, ¥E I ADOHBIHEZ ICE N —ECA~OER AR TE 5 2 &ichoT, BEMEIH
WZIEFET D728, 2014/15 FE 21T, 15,000km O EfR EAREREZBEHT D 2 LIl > T, Mz T,
EEHTOESE s 120 BOREN (LT 5 2 L AMEE S TW5, TANGEDCO (X, BEfFOEF =&

JERR EAREARRZ B PSR LW D L AT 5 Z L 2R LTV A2, FOEMAITN 105 B INR L RFED
LITWB, 37

4> 7S5 DBEHA
HEED=—X

TEERETHE A 7 T 2R TH01I0E, HiizicERrHENS ) — REERIC L skowEE o =—
RIZOWTCHET 5 2 &75%@6(@%(3@5 7o & 203, ke, BEhE CORBBEERXIZBWN TR, =X

L — #%@%ﬁ@@m~%%%£wé(Eﬁﬂﬁ_&mfzﬁa_k%ww+>o%@ioﬁﬁékﬁ

EROWBEFIZLE >TORE ) — RPN TH D121, BN L BEHMDIEOENENBFIHFTRETH Y

Bl HZ ENEETHD, AV a T, Eﬁjﬂi@rfu@%ﬁ575>%@{¢J%%@3ﬁgf£ﬂﬁﬁ ZOWVWTH L5,
(AT : [INDRESF 5 & D T2 41 B EH] ) 2014 4E)

37 http://www.investingintamilnadu.com/files/whats_new_docs/Energy_Policy_Note_2014_15.pdf
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HEELREIWT 4 —BNARERE R EORFTRIZ2/Ny 7 7 v PEIROMEAZBET B2, 1 H 24
eI IS SN A BN AL LE 75, TP, Y%/ — ROETOWHEEN 1 H 24 Kt
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B e, BRER E DL OFEEIIINBOREICBUR BRI 2T 2R T 5, EX
FEENOME SN DEITOEBENGSE (BIENARLZETH-TY, WEBRELZY 758

i, ZD XD RO FEMITHENRSAREEND D, T X RGEICIE, BIEFEEM UPS
ﬁE@%%ﬁZ%&ém %E%#ﬁmm&gﬁﬁﬁ%ﬁﬁbﬁThiﬁ%&<ﬁéo%of 4
TOWEEEDOTE DB DE LR T D ENA L 7 TORNCBIT I EEREFHEEL 2> TX
776

B D24V FEER O F~— T 120> 2B OEc ik i € %18 U<, S L %tk r2 L2
FLWL VIS D 0EN D DH, REITRE R EEHE ISV TIHATRER LV DE T
BaeZkws, BHERNLERTE, A—F0T7 7 A TOBENFELMRTAREEL H O, BIFE
DOECEMFHE S LE L2 BOND RN H 5, MimRIUIC W TIE, ZHICKVIEERER LY
FRIZR ) — R/~ EBERT 2 2 L ICRD RS &5, BRI L O ZE R L.
Bl ST a2, REFOBLEBIX, AR ERERIHZRERET S 2 L ICHICEAN Y THNT
=T,

L R O BRITIHEE OMEEMITEREZRIZT O TH D, HWEEICTL > TE, Wkd
BT H KGR E DR b IRET 2 BRI FIER R v b U =27 12> TWDLEN D

5

%o

HE— A BRBFEEFIIHBEEORM/MEICEbALETIVNERS D, TV —DX 7K
AR 2BEORBEBRFELED AT AT, WEENLDA ¥ —F v MZESL KL
R E, AW FISNZE S CEER, BEEHBROIZOOML LT AR I 72 8 L W T
%ﬁ@Nxh797?4x#¢w%ﬂTwé Wi — FICBET HDHEEICRLTE, Zbo
EANFERPEEEEE NSRS NILERD D,

Ffgi iTRENE: Rt rTREMEOHLRIL, R TCOBIBRHEOFKFCB W TARARARERTH Y, HBE/XEE
SEEIZBWT, RAMWEEOR LDV HEZRF L TWMERS L B2 N5, FHAFRE
TRNF S REBOHEM, EHEELNVOPFE, FiF, A~— 7V v ROEHIZLD
BRI ZE, 0B 2 B0 E SR D,

ENFRADLEFE

ZDOX D REEED=—XITHIE LT, BHRMICELTFO X S FF A 2 BN D D,

1.

RO TLRNE HBEEHED=— XD OIZEIRHN 1 H 24 H#F%'Jﬂ%_f‘*bf“é?)é ZEnROLNDZ

LB S DORFED T2 OITTEBIR D+ 3 RITLRME AL AR LN D 5, FEIZE W T, 50
9?$#?@T,\ BT A CEERMA IR OB ~DE i % 2@’%0)/1/»— ICEDRFETE D

KO EERK AR N-2 FH) L. FEEEICBWLTEL, @%ﬁkioﬁﬁﬁ@)/ﬁf4/
REROEENEZ BN D,

EOFRAb— -/ — RIZBW T, HRER/NRETHENRKEETHHLERS S, ENOXERK
CELERRIKOL SNV NEEREFEBZEOFY T 5% 2DV 2L a2BETHE (AT :
[2010-11 FEE NG 2012-13 FEE TOMOE I FEFT OEMK . PFC #b5E) | %%/ — N T
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hRMEE RKIRIC EAIED 2 L2 HIELE & ThDH, TPDDLX BSES D L 9 R ERFEHEH 1T
F U —D X 5 R KRB T ORI « BN (AT&C) k% 1%ARMICH & FIF 52 N TE -,
W — KT, Fiioelis e A~— FEEEH LI L LTWDL 2B ETLE, 7=2—X
22BN TIE, HIETH 8~10%DIHRK L NNV EEKTLHIEEZABELTRETHDLIEEZLND,

BEOBER L OFE: BIRMIE, /— FRNOSBEFAFET LT —JRE ORI Ty — AL AR5
BEATOMLEN DD, A FOREBICHODBAEMRTI XL —DOHRELG & LF 2D 2 EAHAS
NTWLHTZH, Uik / — FNTHRBRICHAEFTREET RV X —ORfEP R SN D 2 & NRE S,
WA CTHEERREICR D EEZADND, RETOERMENG Z 5 LIZBVEICHTS > T4 % 2
EBRARARE D, A~— FRERES AT L2 HEAT L L BHONY 2 —F = — U 2RO EH
ICBWTRE L 2 D R 2R TE D,

NREKRACDT=DD IT 77 > N7 4 — LA TOEIROKE: BHREDBHBE S NLHF T, /—FB&X
OFAAET R LX— L OFLROBINZ 1 U<, FEXKEPNITEMER B MO BN L EIZ R D,
FEMELEX 2V T 1 22 2 RHOEIRZHERFT 57201213, AR ENRGEHIEE > 2 —7»
RAIRTH D, BIOHEHRBEENZ2HND 2 & T, BHRFEHEE 2 —OMiE LML ED D
TODT Ty N T A —ARNERTED EBEEIND, A~— MESZIEH LZEE, FFROHIHE
oy —HRICE fé@%&&é&%z%h\/—%mmu_kwf%ﬁﬁﬁmﬁf@é&%bh
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R DL TENE: A > R OREH I~ DG O KE 3 EHTR O X ER & BB OERIZHIT 5T
WD, TO—T, RHDOZEMZLET DOOHIHMEATH 5, INOEEXMN S — KO
WIS 2 E 2O 28 T EEOHE L RENUEIND LEZDND,

EERXREZDUEFE

HEHL JOENRHEOFFBEIHE L T, BEEEHIUTO LD RIFFEEHA D LERD D,

1.

3.

TERROZRIRVE @« Ui% ) — FICEN MG T DRI EITNL, FEOLB L OEEBBRISHEESIND
FAMREZ AL —OERICHIE TE RN EMADIVERDH D, BEBIOCFOMOBEEFIZX
HERNF—FEIIL LT, AWe B LS EmEiRNME LR 5,

TR F R FEEAT ORI, W DAMOL L THOREORBIIRPBIFLRD LI 2D
ThorNEThD, FEOBENL LV EZ O F—2 AR M L, FEEORH rIRert 2 Mk
DMBEND D,

PREFO Z2ik i BT O FHE. @ﬁ@%*%%@ﬁm_@#ﬁé & TRARBREL, IRIRIREL, S A
FRE G EBROREBROMGAZARBICT 2L IO THIRNETHD, Av— 7T M
B DB BRI OBREA~DY) W 2 25 1L 72 LITIT A DRESI 2 A D & TH D,
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1. EHEME: 2 KEESRITHA SNLORETHY, a7 FTHLIRNETH D, 2 WHERRITIEIR B{EHE
NEMALRETHY, @, K7 7 A=, FHEr—7/v, BERFEEET, LML L TH)
ETELMEVAT L E LT, RiE BIEMNT 2,
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3. HERTRENE: RETRY 72 FEIEERE - BEMEREDSGE, U 7L Z A A TOEE L AR ADERK,

4. FAERCATREME: FRROEHE, Ty L — RBXOV e T 0y MR T 5, Ena /RO
L ANLTEBTED LT,
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N

2. BEMEOREOBRIZ TV« AL s a=y b ORFVDEBES ., E@EMERM .
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4. BERHIET — ZINEE S AT 2 (SCADA) @ U7=E=4% VU 7 L B8k, AfDHE L OMEEER
{E8) & EE R BGHRE O—E & L TRE,

5. k& 72F v U — 7 REREFRICE T D BANRIIR A 2 LT O FYEIHEV iR E,

#£7.33: ) — FEHHOBER L~V

SRIED L~V BEREW (F/hH-HEKX)
WAL s & R S T R 0.5% - 1.0%

HE L -ULA~OEE, EERFE, BIREEREEL L UL ~O i 1.5% - 3.0%

B IE T SRHE & BT L~ b~ OB 2.0% - 4.5%

B EEAR & 51IARR 3.0% - 7.0%

At 7.0% - 15.5%

WAy N — TG At O FFANC IS X T,

B E — R U MBI 221

PwC/ HAT &



TEFH
DAL TS5F4w T
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R 7.34: R4 REEOBATREEE (PwC O3

Category FY 2016 FY2019 FY2022 FY2025 FY2028 FY2031 FY 2033
Industrial (MW) 8.69 43.20 97.90 183.74 320.37 541.28 642.83
Residential (MW) 9.21 16.56 32.79 60.94 118.60 230.94 290.56
Others (MW) 2.04 10.16 23.02 43.20 75.32 127.25 151.12
Total expected
19. 69.91 153.71 287.88 14.28 890. 1,084.51

esinice (W) 9.94 9.9 53.7 7 514 99.47 4.5
Diversity Factor

% 0.70 0.70 0.70 0.70 0.70 0.70 0.70
(DF)
1(\1/{/[a1)§i)mum demand 13.96 48.94 107.59 201.51 360.00 629.63 759.16

7:—7:‘1@?%?1?1 CkBE, U/ —FICBIAEETK 70 MW & FHISND, LL72—XI1IZE
WTIX, ZOFEN 235 MW £ THEINT 5 & PHIEN D, EIUXZ OHIRIZB W TEENBEAICRY, &
KIS L CHREOBENE KT A0 Th 5, 72— ML ITBWTIL, M/ — NICBIT 5 TEOMW,
LEETDHIDIC, FEIT1084 MWHIZ TLEETHLDOLETHRIND, FEOTHIZHZ > TEWIZE
TR CTEL LTS

I DEZEZET D & B REEDKERIZESS ﬁﬁ X D BEAF DL ERTICHIT D PR OBRIEA &L D
SHFPROEND, E->T, RETE {ZIVCﬂﬁFJ_I BAF DXL S TR 22D LT 4% 20 FHIC
DI 4% — FHRFRETRE TH 5 72T Y%/ — %Tﬂéﬁﬁim’ Y7 7R T D ERARARTH D,

#7.35: Y%/ — FOX v v 7H

Catedor FY =% FY FY =% FY FY
gory 2016 2019 2022 2025 2028 2031 2033
Maximum demand (MD) 13.96 48.94 10759 20151  360.00 629.63  759.16

Total available capacity as per

existing infrastructure (MW) 25:50 25:50 25-50 25-50 25-50 25-50 25-50

Usable capacity for the node 3.50 3.50 3.50 3.50 3.50 3.50 3.50

Demand for which system s 104.0 108.01 6 _— 66
needs to be designed (MW) % 45-44 4-09 9o 350.5 13 755-

72— A MIZBWTIE, (XX 165 MW OFZEEZHIZTZODENA V7 T RMEEIND, 72— XTI
BWTILZ DMED 755 MW £ THIINT 5,
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F136: BRHEFT vy 7OV FIF (MW)  (PwC D43HT)

MaX|mum gap for system

Category Total Demand (MW)

Phase I (2019) 69.91 48.94
Phase II (2024) 235.8 165.05
Phase III (2032) 1,084.51 759.16

7 x—X 1 TiE, THRENDZFEEN 70 MW I TH D Z b, AHODLTNRBMNHNIETESFESE
DBED FMEIZ iof%® ST ENARETH S, L L, Jx— XN BLIRIOT BT, Y
%/ — F~0D 1 H 24 R OE NI Z MR T D L THHN S ORIEZBINDBMLEL D,

BT E
FIH ATBE7G B

7 — Ri%. 13,660 MW O ERENH DL, BIE, Zhbld/ — Rk :ﬁé%n W EhTn5b, S5
IV, 9 2,000MW 28BS N5, BIIED /) — NIZFTEEREOREICH 5720, ZOEHNT /) — Fosk
IZESN., EEERETIEERE SN D PRI,

#£7.37 /—FEBIEERBICRROKETST > bOIREE

RESF b BB (MW) nr—vay  PiE#E 77 v bORE
NCTPS-I 3X 210 Kalanji TANGEDCO R+
NCTPS-1I 2X 600 Kalanji TANGEDCO BT
Vallur TPS 3X 500 Vallur NTPC/ TANGEDCO E

Ennore TPS 3X110 Ennore TANGEDCO B
NCTPS-III 1X 800 Kalanji TANGEDCO 2017 4 DA IR 48)
Ennore SEZ 1X 660 Ennore TANGEDCO 2017 4 JE LA I F548)
Ennore-I1 1X 660 Ennore TANGEDCO 2015 5 LU I BB

J— RIZBITAERFTEOREDT-D, /— FOBIFORET T bOFERNSLEL S, L., BE
FRIVERTFEDRET T v M, BRICIRGEROEREATWS, o T, fMiE. ZhSBEFEDOT T b
T/ — FRFIATTREZR TARRE J1IZ W T Th v,

#7.38: BEFORET TV FOTHES

REST70 BEHMW) FIUEOR BREORKR Rk FHRES (MW)
i3 (Mw)

NCTPS-I 3X 210 bR 100% TANGEDCO 0%

NCTPS-II 2 X 600 5l 100% TANGEDCO 0%

Vallur TPS 3X 500 B+ 100% B DM 0%

Ennore TPS 3 X110 5l 100% TANGEDCO 0%
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|
EEDEBY, BET TV MZOWTIE, /— R4 LD PPA T, 71D 100% I OWTHKFE A TH 5,
ffi’5. Ennore Il BETZ > MI, BET 7> FOBEGFOBIIGFGENICET N 2 WIGEIZIE, 51% 3ELL
WIZ/ — RIZBNZETED L9127 5,

r——- ALFFRICE

| 1735 — N
' |/ TAE

|

I I ¢ AV
I I FOREZZ
L I > h

X 7.40:3TV 3k ) — R CRIFAFRRIZ AR 58S

7 x—RA1II (2024 %) TlX., /— FOEIHEEZI S 7=, Ennore SEZ 1 L O'NCTPS-II LW RES T
VEBRHRRENDETETHD, INHDOT T ME, BEHMARENFEEICL oA TES EEbh s,

REEEE — RV #XBEREE
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|
L | \ &z pe0

— NIZHITS
B T
B2 DHH
BE 77k

X 7.41: EVVER/ — R CHIHRRRICZR2 2 ER

SELEIZHEDEEAT

HEEPHERICENZRAATEL L), SHICEL OEEMHOEENZ#%E Ll bewn, 2F 0,
BEIIL B0 72—2A NN BLOT72—X I OFEL-TZERTERINTR SRV, BIE,
MVA 725 48 MVA Okk & 72 AfiGE S % FF-> 33kV/11kV DI DOECEEREF NS D, DM EEE Lﬁ#%
TEAG 129 72 OIS B e i B OBl BB BT O FH R 2 /i T b,

# 7.39: 5% VEICRAMEBELEEFR 3

Kt 2016-19 2020-24 2025-32
VAT LERFH DD OREETH (MW) 48.94 165.05 759.16
(M;V;\ B % 80% DAMRMERIHRIZ L2 AT AiGE ¢ 15 206.31 948.95
AT N e RXNT— e Ty g H— 0.8 0.8 0.8

KR HE I (MVA) 76 258 1180
TNENOREZE BN O 78 71(MVA) 48* 48 48

L% BT I HECEAEHT (50 2 4 26

*TNEB & O LAWICIES & #HERIZIE 3x16MVA ORES) ZFF O BNE BTN HRE SN D,

I DO EENS % —BIERT 5 L FREND D, YHAMORELEBHICHLHRETEX S L5, HillC
£%§%£%M(MM$)% RETHZLEHIBEINTWS, ZOEEIL. GIS E¥EOHFIZESS D
. MoOEESERFE - ﬁa#é;k_@ék%bﬂéo
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# 7.40: 5B NEIR IEEBETET &)

Kt 2016-19 2020-24 2025-32
KRR IREE 71 (MVA) 76 258 1,186
B OEER ST OWMETE (MVA) 20.00 20.00 20.00
EEERE ) OHEIR DIESR (MVA) o] 300 1,200
“ U Hiik D 7= D 2 X 150 MVA, 220 kV ®H
EO BT o e

Pl BRI OMMEEIC K v HEE (TE/ME¥E/FRE/Z Ofh) 0)71 2. /— RiZix+57edE 2t
WMCEDA VT IPHEICEHESNDZ L2 AHH, 2O MRSS X, BEH BEFO7 = —X 1T OREHE
7137 = — X I/ TREINTWDIED) ITER L7z 220kV OFE ﬁ ;ofﬁ~éném F
— NADOFH L BREFESNTEELETNOHRESINS Z LI 5,

REBITE S v EZTRL >+

FREROBAICKSE KLEIE. LVEERR Y N T~ OEEMELZHETE S LS. K 48MVA (Tx
RATHER R 72 5 TV B, BTFT AL F O Y T 5,

1./ — FNOMIBICEE DO R & I (AT T3S
2. A MOEELDD, WER Y U —27 ZE/NRICINZ 5 Z & D TE D E2 5T

3. BRIZHELTHRA L bEINN—FTHEERORE, Zhicky, /—RNBT2EEOLE %
Bl Tx | BHEF LOREMEEZHERT DN TE S,

SbiZ, BEHOur—varid, ROEEY ., BAOEEME TR TR PHENIZE SV TRESNT
W5,

1. 2016 0D 2019 FFEF TOMBOHEE., A7y h7u—i%, /— FOBEEEMI-TILENTES
X 9. Mellur #EZLEF (132kV. 2X150 MVA) 726, #EFTOLEERT S1 ~DbD LR AHH, *
NICMAZT, . X bIT—=7 ~DEBEO-OIZ, RETORET7 b (Ennore-1I) M5,
IEfE 72 FE dE Bl \%$77/%mmﬁbhmﬁﬁmm&%f&é

2. 2020 £ 5 2024 FFE TOHIM, Mellur EELEET O D 132kV OF5EHR & Ennore-11 3£7E 7
v R BH D 132kV ORERIT. / — FHDAAL v « Ly —E LY « T AT — 5 (MRSS)
1‘%“?‘6 HLOT, ZI0BEBIT 33/11kV OEFEFT (S1 705 S6) ~FAETHZ LT b, MAT,
6 ZEATIL, Vanjivakkam & HLAHAER T2 L1220, S4 1%, VAT LAOEEMED R E &k
0)#?5 MOl D 7= %, Thiruvellavoial (26t 5 FiE Th D,

3. 7x—XTII Ti&, Mellur i#BEEEFD D 132kV OFFEMR & %637 Z > b Ennore-II, NCTPS-III,
Ennore SEZ 7256 @ 132kV O EMRIZ. /— FHN®O MRR IZHEEBETHHLDOT, TInbIBHIZ
33/11kV OZEERT (S1 275 S6) 38 L UHEHL x_Faﬁ%Eé%LZo’ﬁaﬁFﬁ (S7 7B S26) IZHETHZ &IC
5,

A=

WO, A2V OWEHEDTZDITRBINTA 7> b-T U Ty FORBKIIREZ R L TS,
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FHT1AL RRIDA Ty b-TU Ty bRE

EET L7 b 7Y RSy b
o MR X kv
Ennore-II 3§87 7 > k « <A %%~ 7 > b Ennore-II 34,853\4 (132kV S/C
Mellur 1% £ EfT (132kV, 2X150 . B MRSS <1 (132kV S/C
) P t IR -
MVA B2 anjetty LT 54)

e Mellur EEN> 5 D 132kV #ATEMR
o /—FROHDHFETZ b Ennore-
I 725 @ 32KV (B

o R
/ — Ko H @ 1 Ennore SEZ 725 D ALFE AR (S1to S26)

J—FROHDAAL L s LI —E Y

YT RAT—val . — 33kV
J Y725 —3 9 (MRSS) 3okV 1A 33
e /— ROH® NCTPS-III 7> 6 D
132KV fE R
MRSS <A1 (33kV) .
i a BE
T (1-26) S4: Thiruvellavoial jﬁ;g%ﬁﬁﬂ 75 X ukV i

S6: Vanjivakkam

WD 7 varTiE, 2EDED, IEHAWTHAEGE ORI ZHFA L TWD, FTroeRit, EFEmE
FRUCESE, TVREk (7 =—X1) | Bk (7o2—X1) BIOmWEkRK (72—X1I) O4T
BXG L T AEBEBITOBEAMAZ R L TWD,
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X 7.42: 7 =—X 1 ZBIT HEEFHROME
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K 7.43: 72 —X N IZBTEEEBFOME
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FORIE, HEFEA~ORKEO =RV —EEOTDITREIN TV DIEENOMNEZ R L TWD, Hi%/ —
ROz F%EAEN (MRSS) (X, /—ROEBA X 7=2—AL L THETITETHY, LEFE
FIZXL > T/ = FfHEOEEREER LSS Z il d, 72— NI IZBWTiX, TORBOEE
IR S HIZ 20 RENDHTETHD, ZNODOEBFOMEITT = —X I UBEOFTFEOHONKFT 5,
o> T, BUEOFHMIZIBE W T ZNHD 20 OEEHONMELHIRET HZ LIIARTRTHDL, LnL,
AP EETIHROMEEZREL TN D,

BRFEDEEATHD LI

BN EORED LML ENT /2 D 2NE, KEFT 1 BTN OIRER 2B 2 R L TIRET S Z
LNTE D, RIS L. BEIICIE, RO XD REMOBIH P LIN /2D,

# 7.42: BB E RS imE

il VERYHERE (FFHA— L)
BlFEZERT  (33/11kV) — 3x16 MVA 2,878

EEL—E S - BT AT = 3 - 2x150 MVA, 24,280

220/33kV GIS ~ZEE T ’

TERE IR BT OB IE S &, | RO X I REELEEBEOAS V7 INMNETH D EEZTND,

2 7.43: BV OBREITHER TH

2016-19 2020-24 2025-32
(FEFHFA— ) (FEFHFA— ) (FEFHFA— )

BlEA > 77 5,756 17,268 74,828

EEA LT T 0 24,280 97,120

WNBLZ 7 7 i T A 0D SR R AT 5,756 41,548 171,948

. 72— I TEEA T TDEHOIT 5,756 FI5 A — FVZIEWEREO EHAEZ LI E LTW5D, FDOREE,
Tx—X Il TlE. BELEEDOAL 7 TDODTHIT 41,548 Y A — MUVIGEWEBICE TH2., 7=
— X I TiE. 171,048 FH A — MRRETELET HZ L2 5,

AT B R DEHE

REFO MBI S E FEEKICBIT 2 Y% — FToOFEEZIIM FEDENEREIND, ZhbH0EN
HIIEBFOHMEEEMA~D 11kV OREBEROFE THHZ SIND, ZOBEIDRIBEMIH > THRD, v AHX
— 7T UNCHESE 1kV OER{EMRB L OREHEEROOICEEEREHWD Z En@IRS T, §
2 LoULERTIE, 440V 2 EDO XV IREOEMRPIREIN T VD, THHODH 2 LULIERK OB O IR
DN— NI, EBEEEBLOEBEDO ) —FOA 7 THBIEGFETIZ LT EEZLND, TOHK
TRTOIE, BEINTVWDHREMEERO~Y AL —T Z NERELOTHD, 22 TIEENTNDOEE
FrOEEFEEMRO MR LTS, HTF Ry =218 WL, 2 EOBHO - DICERN T AE )
LABESILTWD EWVS Z EIEENRMLETH D,
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REICHTSES

W BLE E TR MR XA UG H Eﬁ@%@f%é%%@ﬁw Thbb, ¥ I FMICAK
M%%E<w7ﬂﬁ@%ﬁ%#%W@i%ﬁLT£@ EERMENPFA TR TH L HEITIE. TOREBEH L
DY) — NIRRT L CENEMRETHZ ENARETHD, TOILEEBEL T, BEXHIOWVWT, /—F
WHELREBREBEO _OITpE L TER L, /— FAREIX, Y%/ — ROEEO=HIZ, /— FKAIZT
EHHEND LD TH D, i, BRECL > THESNTENEHEHOBAREZ XL —TF 0 LD
s s boEEte, MEHKEIL Uik / — FOIMNBOREI L > TELAHIND LD T, Y%/ — R
D JED RIS 8 HIEBEH L EF 28 U T MRSS ~ L Sind, kokEZ v a Tk, ERENIZHONT
HBRFIZ L > TR EHiaE ORAH O FTREMEIZ D W TRl 5.

/— FADEE

BIfE, /—FTlE, 7=—X /UL IZENT, BEHEEE 2T =7 § (32720 L 420 Eo kK FERT
@fmymy%)##ﬁéhfwémf /~%@kié% X, /= RO R VX—FEHZWH I DI+
BRLOLRDTETHD, ZHHDIED, HEBEDMIENSCZENICERE T 5 AR O FAFGEREEEB L F)
Hainsd,

TROFRZ, R/ —NCREBINDTEDORET 7Y MIOWTHBALTWS, ¥ES 7 NOKEESL
BRELESGE, /— R RO — ROTEBEERZT L OTE L0 EENKIBEEELHZ D X

T2 D, UHOFF TlL, Ennore-II @ 220kV £&HEHRA MRSS ([ZH#ifi S, / — RRNICEE SN D, 7
=— X /I (2B WO BEEME 2 R T& 5 X 9. Ennore SEZ & NCTPS-II @ 132/220kV OE#R %
MRSS IZ b #fid .

R7.44: ) —FIBEREINDITFEORESF Vb

TI7VRDART—Z

RESTF7 B (MW) %
TANGEDCO RE D) R | 7
NCTPS-III 1X 800 Kalanji WHEEMM&@m
TIE
TANGEDCO 15 ] [ |7
Ennore SEZ 1X 660 Ennore 2017 Egﬁifﬁﬂ jei55q
TR
TANGEDCO L 1
Ennore-II 1X 660 Ennore 2015 $; ié Ehe=i55'q

A Y ROBEBNEHED 12.6% 2R L, £O 70%5HIEENEEICLDH DT, 2L, MNRE O
F2011 s 2017 FE TCOWIMOFHB LR E= R LY —k 7 ¥ — 0)71?5?)03 7T ) IZEESWTERY
Z® RE OFBEIL, BN ERGHOREINE 2D Z LT 2016 FFRFETILHEILRD, LrL, Z0OLH 7%

DHOMDOIEIL, ASRONL =T AT AOFR TOREBRFRER LD THY | ZDORVIZBWNT, W D0
OHEIFH 72BN S 5D, FRENITIL, 2014 FOHED LGBR LR— hOHIT, HlkOEEREDOLED
7o, BAEART XL —DHEZRBERED 18%UNIZIMA HREZEBRITWNS, 52, FAEFHE
TRX—OFEFMRED 72, Mk Gk T 21T o EERIC L > THIK E 7225, /— RIZ CEA Ji#E
ZEHTCIOEA Rt/ — FPARAEMEBRETH LI L) | REEED 18%1F, HAEMREZ R LF—IC
roTlHEbN S,
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£7.45: BAFRIRILVX— : TRINDIEHOHEHK (MW)

R T RN F—FBEOKE BAERET R X —JRORKRIME

E (MwW) BB (Mw) *
2016 & 21.43 4.000
2022 £ JE 227.26 40.00
2033 FE 430.46 78.00

* HARRET RV X —IEIX, FEM 1.4 MU/MW EEL TS, ZHCx L, /RO 3L X —JEORERE
IR 7 MU/MW TH D, FBARRET RLX— O KEFEMEIT., ZOFEEZZBELTCAEL LTV,

INBDOFREST o ME, 11kV OELE V-V TRELEFITICER SN0, 20, EHE#ICB W CEE
BICFERIZ L » CIEB SN D,

ZHEH D1ZiE

J— RS 24 WEBET 2R BENEHETELHLE VO RERLBELEZEMRT 521X, Mellur &
Vanijvakkam OEELEIL, / — RAT O+ RN Rz il b, T OB EIIT, BIE, /M
HIEERICER L TBY, 77 MO EERM BRI EI N TN D, MOBLEDRERN TRI-S
Ao 72X TIZBNT, MOBETT7 2 NI/ — RICHET OO THEN 22D ENTED L
EZTW5, LnL, 7=2—X /L IZBWTIE, MNHNOFEEZG - T 72 DIBMOFERI NP MLEI LD
LEbns,

BOTEOMMEE 2D L. Y%/ — FIT L > TOBH ORI AHEMEIC SOV THIETT 2 OIZRATREN S Li
72, G T, HERARIKIZ O W THRFT 2 LER S 5,

£ 7.46: /— FRBOX ¥ v 754

Scenario Total Demand (MW) Supply (MW) Gap (MW)
FY 2016 42,548 50,680 NA

FY 2022 64,324 - 13,644

FY 2033 147,948 - 97,268

AEEORFANST D L, HIRBEKROZ R NAL X —F v v 7 24H D T LIXTE R0V E LRV DS, Rk
EEOREEEM~ORECE DOHIEOX—ZAAMEBEDOEIND X 272\ SO T-RBEBHOZDIZ, 4
IS E S ZEN MR T AON LD BRI >ob B,

Y%/ — RBHBEEIZ L > TOEHORM ATRENE Z #Efr 9~ 2 7291213, LT OMIEIZH ) AT LR H 5,

1. MEOREFTNPLYE ) — F~ORBRENELIN TOIRNEZHERET R THDH, 2
APTRANSCO IZ L > TEHLE NS,

2. Y/ — NI > TOFGREBIIOREL MR T HIZOIZEBL NV TOYL ) — R~DA—TF
TR AEHATDH, TiE APTRANSCO I L » TEHEIND,

3. 7=—AI/OLICBWTREERDENN YL/ — FICRIESN D KO T L7201, FRDkTI%
BEALICEET 52 L b ARETH D,
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JNRE - MNNDOEBEE DA v B T2 —R LD,
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— I DFEHE VT NAEA LDETRAT—F DS O ERIT
XU TCEMEZA D TREIEY 2 — bR END Z &2k
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HMOBREEE L OHE : Y%/ — FOWEF I — 22T 2thoBEBRFEE T7) r—r =
YEDTV— LV ARG, TOX D REBRIFERIL BENRBE T - 20RBROM(bAE B E LT,
VBEIZESEWEBESHD IT 77XV 75— a T 78 ATHZ L E2RBOONLA[EENH D, DX
VIRT VBRI, A F—Fy b, FTITENAANVEE R EOZOMOEEEDIEFET v R MTB W TT
DD RN 5,

N FAFRRTRAVX —RE L ORE : BAWRET RV —OREROMMNL, EHFEE-T
LEBITH—AR Ty TV U R BEHTEDEWVW) 2EDFEREZ L 0T /BN S D, BE, BE
OFEHNZ BV TERE S LD/ BRI OFAFRET XL X —RERICERDBITLIBED TS, B
BN ZNGOERE A S OEEMICHET DN EFROHLEICIE. T X2 RBEEROBEREN
BB OB RE NI RE K T HT HAREER H 5,
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X — DR T AT-DITIE 2 DHEEETHT o —FRMEL S5,
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W OERR . AR KRB E 208 U CIVERE ) 2 I3 © & % LED AL ek

BT 2R Eofea 2@ CCithn b alsEtEnd 5,

- EEREMICBITOAY— N7 s Ofx R E BEFEEED) Ob L TOENERFHOL(L
WX A ROGHFTREE, ZhTERN T a2 TH D, T IITBW TR, EBHEON TS e
PRI A REE L, AT EHBEEZE LT 2 TEDICAREREEZ /M T 20D X 572
HEEZE— 7 OBMICY 7 FESEABOR EEITES EORY A EERT D & Vo YR T
Ta—FPNEHA IR T TR SR,
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HHiEECTH Y, BAKIITERKIIRD SN KEREELH - THLERSH D, Lo, BRFRTA R
EWNICEAKR~OBEAEEN N, BAROETAZEE & U FBIT I T 5 FAKHH ol H 7 26
HT2s2 ke LT,

92 &K A %ENT Annex 7.5.1 [IZF6R 15

EEFH

ARETIE, A7 THRICKROON DN R OB EEET 5720, AV /— ROAEEHKEE, T3¢
FKEES, FAKRBARKLOMARHED FHRIEZ R L,

EFFATE

(IR O AETE KT TN L v FEHSh 5,

(I o0 T8 K B2 = (R 1 A 4720 o 1 B S i) X (/s o5 A )]

W B RN SR B BR AR (CPHEEO) @ Manual on Water Supply and Treatment (2 X5 &, FR1 AY
720 o1 HAKBHEITE 7.57 17T 3 BEEDO LMo IS N D,

#7571 ANYEDKERLRL

No. TR D43 38 HELE K 4G L ~UL (LPCD)
BOAKEHBIC LD EAIE S AT ARSI NTWDH A, Tk

ol 5o 27 A% O Town 70
5 BlKEHEIC LD BRI 2T A0S TRBY . 2o F 135

KB AT P — R 8 2 WIT5E STV 2 City

BLAKEMIC LD LARMHE S AT AREfF SN TERBY, »OT
3 | KEVAT AN —MEMBELLIVIEZEHMINALTND 150
Metropolitan ¥ 7213 Mega city
A Manual on Water Supply and Treatment prepared Ministry of Urban Development

ARAx Y/ — RiX Metropolitan & %\ X Mega city ([ZIZH SN0, FARESE S AT ARV KE S AT
AW SNDFHETH D, 2D, BT 3VY —No.2 [T/ S, HAKEE T 135LPCD L 3FET 5,

FIERIC, PESEHIRIC I 5 4A7EAAKEZIZ, CPHEEO @ Manual on Water Supply and Treatment (232 % | LA
ToHRIZE YV RESND,

| 18 D AR T KT TE) = (1 A4 72 0 DKl fik: 45LPCD) X CHRAEEE A D)

F70. bR~ a T LD EAKREBEOBEHICY - o Tk, &K 15%DKIEEH HVITRAKEZ LET 50
NdD, ZDd, KFHBICBWTIIAFEED 10%% OIF/KE FiATeZ & &35, (T E el & OpE £l o
WKEEGOTENHAKEEEZ L FOE 7.58 IZRT,

B — KR U MIKBRR A 248
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#758: RRY ) — RIZBIF A EFRAEE

Unit Water Year 2018 Year 2022 Year 2033
Supply Destination | Consumption . WELDS . WELDS . WELDS
(LPCD) Population| Demand |Population| Demand |Population| Demand
(MLD) (MLD) (MLD)
Residential People L o o o o 28571 3.6
Excluding Employees 35 5714 36
Employees from the
inside of Node 135 0 o] 0 o] 114,286 15.4
Employees from the
Oﬂts?de of Node 45 75441 34 232,048 10.4 773,788 34.8
Total 3.4 10.4 88.8
Including Water Loss 3.8 11.6 98.7

HFr - JICA a4
TEHAKEFE

TEMKFTEIUTOBERIC LV EES LD,

(CC3E KR ) = (LB HE D) X CEATERDY 72 » O TERKIHEE &)

BAL AR RS 72 0 O TEMKEE BT, BARTER(201) 2 I LI A ARDIEEE & | F = A 4%
WALE L2 < OAMELREN AV A A TV % Mahindra World City OFHEKIEE &4 2B ICHRE Lz, Z O
M2 LU FIZHIRE S %,

® [OARMBEZIILDE LI, BEENLDEZ OMEENYFEL ) — FADL LRI ND ZLnb, B
MAREEBITERLNVCRET S 2 ENRYETH D,

® HIE. A2 ROHNIKMHEY -V O TEAEN OKAEFENE) IZEARD 1/3~1/7 BREICEE->TW5,
LL7eld S, FERICAKGIRIZZ LW TICHBWT, Y% — FIcHE T2 B RO RIS L5 03 K0 2
BODIRDENFEOMWIZENT 52 &, EEFTITH L TOKOAEMNERTIEEZRRET L2 L1280,
RN AR AEFEMEDN M L5 2 E NI TE 5D, LER- T, Y%/ — FOHEMKEERIL, HKEE
H (2033 F) IZIFEBERO L~ ZFETHLETEI LD LEHEETE 5,

® Mahindra World City OB#E 132 < OAEREZFHET 23HETHLZ Lnb, MiZ/ — FREHET
REORI LT D ENARETH D,

FEOBEINCHTEHCESE, A3V ) —FOTERAKEELE 750 DBV EH LT,

#£759: ARV /) — FOTERAKEE

. . Year 2018 Year 2022 Year 2033
Unit Industrial Industrial Wat Industrial Wat Industrial Wat
Industrial Sector Water Demand | Land Area | CUSIAlWALer| -y o d Area [ CUST ATl 1 and Area | mCUStTAl Yvater
Demand Demand Demand
(MLD/Acre) (Acre) (MLD) (Acre) (MLD) (Acre) (MLD)
Metallurgy 0.0394 33 1.3 85 3.4 326 12.9
Medical Equipment 0.0043 66 0.3 168 0.7 643 2.8
Food Processing 0.0139 0 0.0 0 0.0 (o) 0.0
Textiles & Apparels 0.0312 74 2.3 189 5.9 725 22.6
Electrical Machinery 0.0029 66 0.2 168 0.5 643 1.9
Machinery 0.0025 173 0.4 443 1.1 1,694 4.2
Chemicals & Petrochemicals 0.0755 71 5.3 180 13.6 691 52.2
Pharmaceuticals 0.0043 66 0.3 168 0.7 643 2.8
Auto 0.0145 388 5.6 994 14.4 3,804 55.2
Computer, electronic and optical products 0.0087 49 0.4 126 1.1 482 4.2
Aerospace 0.0145 o] 0.0 o] 0.0 o] 0.0
Total 985 16.2 2,522 41.4 9,652 158.6
Including Water Loss 18.0 46.0 176.2
AT JICA &
RS — A3V HXBRGHE 249
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FARELE

CPHEEO X Y %17 & 41 C\»% The Manual on Sewerage and Sewage Treatment Systems (Z-5& , FAKFAE
EIIKEERED 80% & LCTHI L-, #HHREBEREE 7.60 1277,

#7.60: "RV ) — FOTAELEE

. Sewage Generation (MLD)
Generation Source
Year 2018 Year 2022 | Year 2033
Residential People Excluding Employees 0 0 30.9
Employees from the inside of Node 0 0 12.3
Employees from the Outside of Node 2.7 8.3 27.8
Total 2.7 8.3 71.0

Hpr: JICA &9

TEFBENELEE

TEBEKDOIABIIEERPNCL > TEDLL LD THDH, BARTEFRFICLD &, THEBEKEIIFEETD
BEKRV AT NRICEYRES BRDEOTHY , TEMKMSEHEIZHT 2BEKRIEAERIL 10%0 5 70%DiE
WRBH D, AFEICBNTE, LBROK 747 IR LI X K TIHITERO Y A 7V AT K EAET
W2, B LGNS OBEKZENLILT 5 TTP OBAZBEL TN DD, ARV J— RO TEFEKBEAEREILA
AKDr—AL0 %L 725, LIENn->T, KFEICKE O TIEE 7.61 18T X )10, HUik/ — RO TEFEKI
AT TEAKBEERED 70%E L TR L,

#7611 RRY ) — FOTEREARLEER

Industrial Effluent Effluent Generation (MLD)
Year 2018 Year 2022 | Year 2033
Industrial Effluent 11.3 29.0 111.0

Hpr: JICA &9

(1) R HERE T ik

MZKREH EIERER O — R R 2 RN 2 ETH D, LI > T, BN MR 2 i THEKE ~B#E 2K
PR EE, PERNTREE, BRG], R U 7 DR, W NN A PEARE ~BES D DI LB R RFHIC
EoxRESND, —RVICRKREEOHEEICIE, B TFIORTEAEXBMVON D,

Q=10CiA
Z 2z,
Q: MK Hi & (m3/hr)
C: ¥t HHREk
i: FERYIRAE (mm/hr)
A: B2k A (ha)
T

(2) Kt

“Wanual on Sewerage and Sewage Treatment—Part-A” , Ministry of Urban Development (MolD)

— ARV MR 250
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MR Y T OMBED A RIA T OYE, LHFIHIEE k2 THH%E, LIRS o
BEMWDZ LR TE D,

I=[(AI)+(AI)+......... +(Anln)] / [Ai+A+......... +An]
Z 2z,

L: AR /KB 0D N EE S 241 3% T S HH

Ay, Ag, An: /INAUER O TR

L, Lo, Tn: 45/ NS00 2 T E HY

W, R Y T OREGHFEIZITE X (District) OREKICKSEHREIND, TOLX I RT —F BN
AliE, #7627 T T =225

#7.62: = U THIOERHmHEHER

S1.No Type of Area Percentage of Imperviousness
1. Commercial and Industrial Area 70-90
Residential Area
2, - High Density 61-75
- Low Density 35-60
3. Parks and Undeveloped Areas 10-20
MHAr:  Manual on Sewerage & Sewage Treatment Systems by Ministry of Urban Development

(3) R

PEKREORFHIE TV @A T 2BEMNMERT. RV 7OHERBEEICIV RO TH D, mHFEMENOT
SERUIT T LT, BORBAME 2 LV IRKBRIET & LS T0D, =) 7 O MABERMREL, BLITFo
WY RET D,

a) {TEH

i) WO HE « 2 FERER

ii) i o R Ok T U 7 s L ARfER
b) FEEHUE K OV OMfiERT U T 2 FEER

AR RAEFER (WHO) OFRFKIEAKICET2HA FI A2k D&, BEoMmiodky 27 LAOREHTE
WL 5 FEERPILSEA STV D,

A7 World Health Organization Publications on “Surface Water Drainage for low Income Communities” & Tamil
Nadu Urban Infrastructure Financial Services Limited (TNUIFSL) guidelines for “Standards / Requirements for
SWD”

(4) RN 98

FROOAERIC LV RARHEZ FHT 2B AT 2R X, EPSEMOMIRRH & B AEHEEIZK
TR LTEY, AR AT LAOBRFHIY 2o TE, EFSEHROMEREM & AR O FERERE %
BETDOIONEERFA L N THD, FRREREDOREIL, 5L DEKILOEF SR OMGERER & A4
FEDOBGA T D> TOLEAITITARETH 5, = OEMRIL. MERVIRE — ke ie i — 5% (IDF) DRIR
LLTHmENTRY, $RHEKXHLZIWVNIT T 7holifre LTERISNDILDOTHD, $/2. Z0HKLH D
VMEHIRRIE, JIR= Y 7 O EDORERGERE DT T2 Z LICKVIERESND LD TH D,

B — KR U MIKBRR A 251
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CPHEEO @ FAKBEK O FAKLE =27 M KD & A FOREESRMZEZE L 728 M F R
12mm/hr 7% 20mm/hr ORI ET 5 Z £1272 > TW% (Manual on Sewerage and Sewage Treatment,
Page No. 41, Chapter No. 3.3.1 and Sub chapter no. 3.3.1.) , L2>L7203 56, Z ORERIEE IXFEREIC LD HIK
SHEEEINTWDTD, KA TlEA > FEEHGES (IRC) OHE%E IRC: SP-42, 1994, “Guidelines on Road
Drainage” Fig-6, one hour rainfall for different recurring intervals (2S5 &3 ET 5, LLFDX 7.48 |2 IRC-
42 @ Fig-6 [TFL# STV D 1 S 72 0 OFERIREE (mm/hr) Z7R",

Har: JICA Z52 7
¥ 7.47: IRC-42 FR&R D 1 W24 7= 0 e REE

748 RSN TV D 1 RFEPY 72 D BERRE O FE&EHR LD . ARV — FIZ#EH 3 2BEMMEIT 6omm/hr
PWEREEEZ BN, FKRHEORHIZZEZEMT 2,

Itk = A Y HXBE R R 252
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(5) PRk
MK RO BTN 2 R F U — ROHKIO 55815 % BT DR 7.49 12577,

7.49 £V . ARV /7 —RiZ A, B, CO 3 >OHAIIC BN SN D, HEAKIE A TIXRAKIEED B B A~FiiL,
BB — LRI TR H B~ T 5, F72. PRI B TIEMRAKIZRE b Ab~iiv, &&IZ/ — i
HA TR T IVE~TRHT 5, & 512, Heki C TIRMAIZIED B A~ BTN T NE~THT 5,
Pkl A KOV B ORAKITZYSE / — RAPiidvidte s’ KR C OMRKIZY %/ — FORKIRHEIZITREL

TR0,

Bav of Benegal

AT JICA GHE ]
X 7.48 RERY ) — FOEKESEIR

Itk = A Y HXBE R R 253
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(6) #ERN /KT H B

RV — Rid, R OWARTRHRFECHES & AL A-IL AL, A-IV, A-V, A-VI ROV A-VII D 7 5
D/NFIRIZ T SN D, £ 7.63 (2 /NRIRO KT R 2 BT 5,

#7.63:FHEKBORAMHESE &9
S1.No Zone catchment area (ha) storn(ln?;j(s:glarge
1. A-1 165.11 16.51
2. A-II 160.80 16.08
3. A-III 813.75 81.37
4. A-IV 647.19 64.72
5. A-V 1034.88 103.49
6. A-VI 1544.07 154.41
7. A-VII 2224.52 222.45

M JICA BT
BlgstiE

KETIE, KERANT A, KA 7 THROVLERET) - K, SO OLEBEN « FIEEOEA 7
Z hEk OELE S & T 5,

KER/INS VR

7.5.2 DA 7 FHRBICAT BB TER L TWDEY | BEFHROPERBRICESE, ARY /) —Fo
BOBH B OSERICE D K IRBeA 2 L T D 7.64 (ZHEEET 5,

£7.64 RV J— FOKFEFHERH

Possible water use Capacity
Water source Non-potable
el (Industria)
Minjur desalination plant v v 100 MLD
Other WTPs in Chennai Metro Area v v -
New desalination plant (to be v v )
developed in the node, if necessary)
Recycle water from Kodungaiyur STP v 45 MLD
Secondary treated sewage at the % More than 400
other STPs in Chennai Metro Area MLD

Hpr: JICA &9

RO KRG EE L CNDHT = A EFAKEA (CMWSSB) (24X % &, Minjur #EK#K{ERIZ (DL
T, Minjur 77 > b &W9H) LVARRY /) — ROAFEHKFEEICH D THEPK DG A FTRE & ST b,
R, F =T A EFKEAMIZE S &, Kondungaiyar FAKMERS LV RRY J — RO TEMAKFEEIC
BOETROEICE D ZWRILH T AROHEAEAFHEL STV D,

Mz T, %D 75528 T2, /— FRIZIX RO VEIC & 2 THEBEAKFEFIH D78 D =PRI gk %
WET DRI TH 5, RO EDOHAERT, ITFEO TEMK~OHHMMFER TIL 70~80%ThH v . A& AKEA
iR EblzmEL, SIWTIEHAERNI HIZN ET2 2 L2 BE L, AHFHETIT 8o% %M 2,

DRI, 7.50 (2K T o ARRGEHE R K OUKIRD Bk G 2 & THAIH S b £ TOKDI
NaERT, E72F 7.65 ITHEBOBKENS O ERE £ LDl, 51T, 7.51 (Z&KIRDOBIREAL i %
Y, B, ZITRELEAANT U2, FOFRHZFHRISRELTZLDOTH D,

Itk = A Y HXBE R R 254
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®  TEREAKRERARMIZFEMNKELTHAETLIZ L E L, ZhICEY, ixF = A EfiEOAETEN
ARG R Sz Minjur 77 & R b ) — RO KGR 2 RAETE 5,

® 2022 |21 Minjur 77 > b6 OMLEMFRRIX, A EOK 10%THhDH 11.6MLD 725, Ki#
TIX, Minjur 77 > b0 ZOEZMGETHZ LITFREBETE L0, Fxo A HHEOKFE
NZDREBMZ DL E2BETDHE, Minjur 77 2 F 6 SHICEBEOKEE AT S 2 L3 L
WERRET D, LR o T, 2023 FLIED /7 — RIEFEITIX, FBlOWARRKCHEE OB fH A LT & e

%
® T OH BRI OEEFAGIZ A D, Minjur 77 > D ) — R~OKERBITKRDLES b
DET B,
In 2018
Minjur
Desalination
Plant
3.8 MLD (10% of leakage) 2.7 MLD -7 MLD
%Domestic water (potable) - 3.4 MLD
Treat &
4Industrial water (non-potable) 16.2 MLD o3y ETP S sludge
disposal
6.8 MLD (10% of leakage) 11.3 MLD 2.8 MLD P!
Kodungaiyur (Recovery Ratio= 80 %)
STP
In 2022
Minjur
Desalination
Plant
11.6 MLD (10% of leakage) 8.3 MLD -3 MLD
%Domestic water (potable) - 10.4 MLD
Treat &
4Industrial water (non-potable) 41.4 MLD o3y ETP S sludge
disposal
16.2 MLD (10% of leakage) 29.0 MLD 7.5 MLD 1%
Kodungaiyur (Recovery Ratio= 80 %)
STP
29.8 MLD
In 2033
Minjur New
Desalination Desalination
Plant Plant 98.7 MLD
(10% of leakage) 71.0 MLD 71.0 MLD
%Domestic water (potable) - 88.8 MLD
Treat &
4Industrial water (non-potable) 158.6 MLD ooy ETP S sludge
disposal
30.6 MLD (10% of leakage) 111.0 MLD 36.4 MLD D!
Kodungaiyur (Recovery Ratio= 80 %)
STP
145.6 MLD
AT JICA FHE
X 7.49 ARY J— FOKIZ
Bt — RX Y HIXBAREEE 255
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#£7.65 ARV ) —RIZBITD7 =2— AT & DORKEDILOHEE

Use Water Source Sl (WL
Year 2018 Year 2022 2033
Minjur Desalination Plant 3.8 11.6 0.0
Domestic use New exclusive desalination plant
for the node 0.0 0.0 98.7
. Tertiary treated sewage of
Industrial process Kondungaiyur STP 6.8 16.2 30.6

Hpr: JICA &9

Ponneri Node @ Minjur Desalination Plant

15km ® New exclusive desalination

plant for the node
Kodungaiyur STP e (at an arbitrary location
along the costline)

Hpr: JICA &9

K 7.50 ARV /) — FOZKIRONLER

KB F iR DTz

(1) AKRLPFRTTDIEE

RAY ) — RO « EEIZH o> TR, LFORET T2 M OFRPBLEL 2D,

1) HkE (WTP) @ JFUK 2 QUBR U, 3 f s B OVEE 3 sl ~ IR K 2 A6 3 2 ik,

2)  FKAERY; (STP) (3 J& il o OEZEMU )~ B AETR SR D F KA 3210 At — IR B O IR 5 fiisk.

3)  SRAEEER(TTP)  FAMRBEK XV YRR 2520 Afv, TEEMKE L THAMT S 72012 =k
P29 2 ik

7.5.3.3 HiCIi R BTV D ERKE 2727720, £ 7.66 (Z/RT L 9 ICEALE G Cii 3 2 et 5%
BRE LT,

# 7.66: BEINTAHE G

Water source Treatment Process Remarks
7k (WTP) KPR RO EIZ L % Al
FKALERE (STP) TEAETE MG TR e, AW ALER
. I : 70 IR, .
ZWRALERYS (TTP) R EE (ROE) UF 2 08 RO 12 | % 23

Hipr: JICA HE1]

J— FICRRIE S 5 KRS TR ARRAKIEEIN 2 M3 5, HARGRAKEEMICIE, EFE R TR b E &
L TW D RERE (RO ) LARRIED 2 FOTERWMT AN 65, @E. KR AREOLIETT L,
AR, EE - ERE R L X — OG- R RTRENE, BLHIOMEK OKE e K OIHE & R Lz

Itk = A Y HXBE R R 256
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ETEET D, LELARHETIE. F = A BlEA~HE T 287D Minjur 7' 7 > hX° Nemmeli iK%
KACHERRTFE DA B OBEAFMia D FHNGEVY. RO TADHEAZEET D,

KIS0 9 D EE IR MR IEE . ERIC RNV S L AR N TH 5, IRMEEIEGIEE
AN LT FAREES 3. e, oibigm, ROSH > 7 o e TLigih e OTH s 2 DI S b, £z,
FRHETEMEIGIRIEI T H A TR S — ANV O TV L LB A TH 5,

TEMKET O =T E U T, FAKITRD 5N KEIC KD ERA AT ABFEST 2, —KIZ
MBS TREMKIENT O FREFALER T 2%, BERILBOH O Sk & BALEE IS S, LBk
(IREDOMFLY A R & 0K HiliE (MF %) | IRAAAi@EE (UFiE) | 7 Aiis (NF E) R OWHRSGE
i (RO iK) s b, TF, ROTSMKOK T L TE2Z L, WIS RO JEIZ X 2 BAKMBIEFIC
ZHRCFINTE L2 &6 RO EBLY —RIITAWSEND K 912hkh>TETZ, BAEEKRT RO HED
MR OVR R & LU ICHRBE %,

1) SBEHEILEBOHH O AiliE

- ABUKITHBOKH R OB OV IR AT Re TH 528, MBI S X 9 R HRIZIEFRA TE 20,

- ZORMKEZFMT L THEENR LY SWKEZLE LT 556, AR EO L0 &R 22 LB i
REME THRET DLENRD D,

- BRI 9% TH D,

- HRIAMROT =3 X MIBELBE XD LM TH D, HEIRE LK MENE 2 Z O EKk= X R
1349 3 INR/m3 ThH %,

2) RO

- WBUKEIERICEE T, AHUKIFIEFRICZMBICHMATETH 5, A TIIH D2, AMKIC
LT ORI R CRIBIZ R, FRTHBEICRBT LA TRF I NITHENREDL Z L bR
Wy,

- JFHIE LT RO EIC K AMBRKITEPEXICEER AR TH Y . £ BMOAERIIRETH D,
- BEAERIZ70~80%TH D,

- ERIAMKROTr=r 7 ax MEIEY, EEE LK OMERHEZ SO EK T 2 MIK 11.5 INR/mS3
Th oD,

FREOFR LR EZES, ARETITLLTOHBICE Y ARY ) — FO=RAH LA E LT RO ELXRE
ToHZLELL,

o /— FHODORONT-AKGHEZRKBIERT57-0121L, 7 — FEBRER ) — FRNOKEERH Y 2T A
%@%m’mﬁﬁ“%f%éo;@ﬁ\&Uﬁﬁ%@ kDA —n 20 v FEENLCTHEKEME T
FTHZEN, ) — R ~DOEEFEOFETD 1oL 720 ELT-90,

o WAL L TWAEELZEMNT 256, & LH% TERKEICEDOE TEMOLE gk 2 H T
RETLOVLENDD, ZOBEMa A MeBFEEPRBT LI L2ARET DL /— F~DERFE
ﬁ’C“V/l) FARLERDIZD,

® [HilDXHIZ ROEICLDEAKRIA MIMABIEICLDEAKTIA MLV 8.5 INR/m3EMThHD, L
U S, MR o 2 R S ERNC, TR O 726 0 T3EFEK DU K OFERCBI K DERIK S 2T AT 7
= — X 1 OEFRT 230 /& INR ?60)@_ XEAZETHHLOTHY , ZOHEKLOERKEREOES - HFF
B L LTH 20 INR/m3 BUE LD RIALTH D, LiEn-> T, WHEHFRICLHEKa X vz
FITFEBRLEROPTITRMTH Y . FAEKOEKEMZ kb T 2 BERITERAKS AT LD R K
ThdLWnWzb,
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ks E —
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(2) TR OB

1) B EEEVEG VL (MBR 1)

MBR {EIFIEHEBRIEOEED 1 DL LTHWLND DO TH S, MBR IEITIEETL B IEE & L O L
X TH DN, EHEEETGIRE ORI A FEE ARk (MF L) KRz 7-2b0Ths (X 7.52 ZH)
MBR {E1Z L 2 AUER K (3RS AETE MR B R 1E + i ARIEIT X B SRR K & T L& O T KIZFH ThE
Thd, £72, MBR E2EMATHZ LIk 0, AMHEKEZFHHT DO R K O =R O 2 2

ZHIRT D2 ERAREL 70D, AARTIX, Z7AR%Z, /K ing, BHEM., BSEUEF L OZ DM 2007
TR A= =N OHFF AL T\ 5,

W%/ — FBRFEIZIR W TIE, BAERMOKIEITERE RO TAKE TEREKTH D, THEREKIIETLHICRES
A% BEAKALER S 3 N2 3 W TREIC AR AIK AR TE D LV ETRELE LD 720 BINO —RALH K O
PABUIARE TH D, LIeR-> T, Mi%/ — A~ MBR EITEH LRV, KRR DBEZ 72 g TIEZ o
BARIE FARRBIGIZ 1 5 AR O FAKOLEE « BRI OBIZIEMN T & 5 /I RWICH D LWV R 5,

Higr: o= 71 b (http://www. thembriste. com)

X 7.51: MBR DY 2T AKX
2) [E%h#% RO ¥E (HERO)

HERO IZ/KBEFRHOBRIZ ZRAE L LTHWD ROED 1 5TH D, UHiEHAWS L@ o RO ETIEH
AERIN 70~80%D L Z A% pH Kb F Tl 52 LIk, HAERE o5%E THEHDLZ ENAFEL A
5y ZOEWEARIZL Y, HERO IZ RO ik H 6 O /KPEHEZ KB TX 5,

Z®D HERO ZR A L TWAEEITELZDA v NOBEESHTHS UEM ICREINA D, KFEIZHENT
X HERO % = RAFEE HFROBRFE D 1oL45, LrL, gKOEBaT 4 AF¥y—IUNRKDODENDB A KT
W, ZOFEAREAKOME - ALy 3 2 s O KEE 2RI TS T D ARRMEII R WIZH B E V2D,

AR Y HRKBHFER 258



BEHAKBRS S X T LB E
(1) fEEREE L N R T A OEEL

ﬂ753’f*)/~k@ﬁﬂmﬁ%VX?A®m%% Y, Fio, R 7.67 ITH VAT AOEEfER O
w%%rf J — RNICHHELOW AR LR N S D ETOT7 = — X 1T KO 1T Tik, Minjur 77 >

k&0 BEEAEK MG S D, Minjur 77V R BEL DKL, T = — AT LR SN D BRI T
KEND, BAKMITEOSN TEKEZRLITHHET// — FNIZEND L), 7=2—X T KO =V 7 O Hb
WZBLE S D,

J = RDFEKR KBRS AT MIHE T = — XTI BT 2, b‘fﬂ@7:~%“%ﬁk*}7k (EBLAK ML R OF
AR RB LRSS NG, EdRo@EY | BEKHITEM T U 7 ORIRICEE T 505, SAKE ARG
BT KEEZRESEDLD, FEIE= ) 7 ORI RET S,

7 = —X 11 TiX, Minjur 7’7 > s 235 ORFEKEZ T TIEREEH R R D70, Ax Y/ — RIgH
HUCHEKRBAKACHERR DR N LB L 72D, £, UhEXIXMEKEBUKT 20 ERH L7720, 7o—X 11 =
U7 OHICHENG T D, BRI AR TR OEEEBR LA IV Minjur 77 & b O KR A D B 5
7o b HTRUE K KA i ER Ei7:~XIH@/_Fi)7ﬁTTﬁ< Tx—RAT KRR =Y T~
WBK 2T 2 L D, TN DOKE SOOI, FHMKEKEER» S 72— X T KO =Y
T OEKIAS~DEKE S 7 = — X 111 EX[SEKT%{F?‘—%)Z\E%‘%%)O

B — KR U MIKBRR A 259
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HFr: JICA F&
X 7.52: EIAMIE Y AT A DOECE FHE
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% 7.67: BRBIKELIR S 2T b DN SRIEE

Outlines/Capacity
Facility Remarks
Phase 1 Phase 2 Phase 3
DIP* DIP*
JFK (B ALERK) D=300 - 400 mm D=300 - 400 mm From Minjur
KA L=3.98 km L=0.88 km B Desalination Plant
A& Pump motor output: Pump motor output:
15 kW 15 kW
N . Seawater
K55 (WTP) - - 100 MLD | 3 calination by RO
[ etk 2.2 ML 3.5 ML 10.0 ML x 4
R 7T 1location 1 location 4 locations
T ER K Fl 0.4 ML 0.6 ML 1.6 MLx 4 | Height: 15 to 25 m
HDPE™ DIP™ DIP™
EKE D=300 mm D=400 mm | D=500 -1000 mm
L= 0.1 km L=1.42 km L=20.0 km
HDPE*2 HDPE*2 HDPE*2
[N D=150-300 mm D=150-200 mm D=150-300 mm
100.1 km 38.1 km 345.5 km

*1: DIP: Ductile iron pipe (% 7 % A /L$5EK%)
*2: HDPE: High density polyethylene pipe (F#ER Y =F L &)
AR JICA FHZ

(2) Minjur #KALHEE 2> B O HIKE DO F

Minjur 77 > b X 0 BHEAEUK 25217 5120F, 72— X T KO TENEHN 4.0km & 2.1km DO REKE DFK
HRLETH D, JitiEE rom/s ERET DL, FRERIEITZ7=—X 1T KO II TEHZLI 300mm K}
Minjur 77 > k2B DOIEKE D3I H FE TIHES go0omm & T5, EHIC

4goomm &t 725, £,
T MIRETHEKRKR TOHNEIT7 =— AT KO TENFI15KW L 72 5,

(3) H KRG OFE (KRR L)

7 = — X I 2BV CEE KK
MV BT goMLD & 725, £7-. feiRE(E!

(4) frk o F |

K5 F TR ACE K DA O Rl Ik IR 9 2 WKk 205 <7z, Blkith Z2 5% E
BTG TER SN D KED¥A S LT 5,

(5) = ZRKAE Ot

B2 EFEIEA sha TH 5,

FLAK Y AT KT, KIBEEOEINT X DM ~DREERMT D720, MOKKEIZE
HH7D, MAUKEZRET D, w2 O EA B3R AKX

ERAE
W] KK BT H P KR BICE— 7 R 2 BT A bt

Ti¥ 3.0, 5 AL L 20 75)\51%?%(“61 2.5. 20 T ALL ETIE 2.0) .
¥ % 2.5 ITRET D, Yi%k/
=27 ANBIE 3.0 AT ARE “C%Zwﬁ\ PE S LB C O 7KV B 1 AR JE Hdgk
W END, E—IRBE TIFHIENTES, Z0d, =725 £ 95,

AU — i,

ks E —
PWC/ HAS T8

AR Y HRKBHFER

ik DEMH A LI &0 Do HAT HRAEIIT RO & L,

T 5, BlAKHOFHEE

B4 %5, CPHEEO O#iK » FAk~==
TZED L, = RBIIRARDOAOIZEY 2~3 IZTHRETDIHDEENTWDS (f] :

Z. Minjur

VA IAN

T B KT 2 S
B DR HBKRKIHEED 1 K5 &

NI 5 7 AT
EEEKECTE—7
THEARDOEEANAANIETZ LS 5 TARETH 720 CPHEEO O~

HeTEB DN S WO A AR



(6) 3% - Bl KE DFFH

3% o B ORI U E 7 IR PEEHU O AR DT R KIENMTERLS LORET X HDOT
b, KHETIZ, BKETOSRKEEEZ2LZEE, RUTFHITOBREIOIRE ZHRET 570, Jrkih
L BRI L O OEKIZOWTIE, LFO~N—Fr « T 4 U7 AXXE AWV CTHEKKEED 10m ﬂi{ﬁiﬁkiﬁ

5 c]: 9 I_E? j:%—fﬁlﬂ 1_/71:_.0
H=10.666 C-185 D487 Qu85 L,

D = (H C85 / 10.666 Q85 L) 4-87

- = )
— e

E
%% (m) (CPHEEO O~ == 7 /L LV, &V£IT 150 mm)

%%7}@ KV B ORKERIT, @K ORCKEPH ’%O‘%ﬂﬁ?bf:o if:\ FL/KE3E 25m LA R
EEOGA i\ EEEWHICART D 2 & L L, iR 25m R OERHOGEITIE, 1RO O L Lz,

FEBEFIK BRSO R T L Bl 51IE
(1) Ji pR AL S0 K OV AT A O

B BERS > 27 WX LEMICHAKREZRAGT 2 AT L TH S, K 7.54 IRV 7 — FOIEFCEK AL
o AT LAORERE AR, £72, K 7.6812H AT AOEE G OB E A RT,

72— AT KO OIEFEIKAR > AT A CTlE, FHEO FRLERS X 0 A U5 FAMEKE B2 25 =
WAL R SN CTd D, 2 O = IRALER fifi g% i F = A F I H 5 Kodungaiyur T AKALELE 5 D =
WK 252 T DS CTH D/ — RE R ICEE T 5, ZOHATE, S RABRRER I W CTARKRT 5 =Kk
ALEEIK & Kodungaiyur F7KALERLG > 6 O = RALERK & 2 JRA St ﬁﬂ7k HA~ED DI LB TCTh D,
Flo, N & YRR 2R T H Z LI XD, HAEE - EENRREE R D,

ﬁk*ﬂﬁkfﬂ%ﬁ“/x?A L FEIRRIC — R~DEKREOEAK S AT LI 7 = — XTI I8 L. = RALHR
X TOMLFE K iﬁﬂmﬂﬂ&()\*’m*ifﬁ%ﬁ_ﬁﬂ LEAKEND, £/2, 72— T KRNI OWFHOEIKHIE =7k
&&fj!iﬁmn RS, BAKREIA T 2 — A ) TICEE T 5,

72— R I OIEHEKEAE S AT 2T 72— X T LI E1Ze< UL AT LT 5, SR
REZ7z2—XITROII LIFNCGREL, 7=2—X I =) 7THO FAKLEE L TESE S, F/2, 7=2—X
M=V 72KEH—T&D Lo, Ak, EZEAKME RO - BKEEZBIET D,

B — KR U MIKBRR A 262
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HFr: JICA F&
X 7.53: FEERBIKELRE T 2 T A DELEB R H
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3 7.68: FEERBIKHEIE T A T A DR E

Outlines/Capacity
Facility Remarks
Phase 1 Phase 2 Phase 3
DIP™
D=800 mm Pump motor Pump motor From Koidungaivur
ZWRALEKE K T AT A L=30km output: output: | g7y sayu
Pump motor output: 40 kW 20 kW
15 kW
= WALEE % (TTP) 11.2 MLD 18.6 MLD 579 MLDx 2 | UF + RO
B 7K 9.0 ML 14.0 ML 20 MLx 4
] 0.55 ML 0.85 ML 0.55 MLx 4
R 7T 1location 1 location 4 locations
HDPE™! DIP™ DIP™
EKE D=300 mm D=500mm | D=600 -1000 mm
L=o0.1km L=5.74 km L=20.0 km
HDPE*2 HDPE*2 HDPE*2
[N D=150-300 mm | D=150-200 mm D=150-300 mm
100.1 km 38.1km 345.5 km

*1: DIP: & 7 7 A )VE58K%E
*o: HDPE: BB ER) =F L 4%
R JICA 87

(2) =it fas (N AKBFAER) o7 m
Y%/ — FT7=2—X 1T KO IS BE 72 = RAVER e % O MLEEEE /1L 29.8MLD TH B M, 7=—RAT L IZ
SELTEFL, 7=2—X 1 (2018 FFEX T) 1BV T 11.6MLD OUEIGEHR N MLETHY, 72— 11
(2022 FEF T) IZHBWT 18.2MLD DOULHJEFR AN BIMTHIE L 725, £/, 72— X I (2033 FE T) I
BOWTT7=2—X T KOOI &332 115.8MLD OB BN THE L 25, ZAEGFRITV3F s RO
hBET5,

SYRAERRE R LB R AL, 7 =— X T LK T 1.5ha, 7 =—XIII T 4.5ha TH 5,
(3) 1% - Bl KHEER DOFHE

Bokih, BAUKHEZ & D720k« BlKT AT AT, BIROEEIKEG > A7 A L REEO LM R OTFIEIC LD &
L7z,

B — KR U MIKBRR A 264
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FIKE > R T4 MW
(1) R A E S M N AT A O

[ 7.55 IR Y/ — RO FAEY AT AOBEFEZ7T, £o. £ 7.60 124 2T A0 EEHizk OB
BT, FAMIRITTEK & B o 7% A PICR S SWBIER ~ %k T 5720, BB VIES
UALERNERE & OFEATES - A TR L 35720, ZULERMiFE & WIS ) — FORIURICRE T 5.,

F7o, FPAREMEIIZ =X T LI TR IZEH L, /— FNOEEFFEME R OFEEME L h—F 25 19
T 5, 72—RAN VT TRETAHTFAKIT., 72— T 7O FAEIE L TX -8 IKICINE X
. FARUFREA~E OGN D, I BT, Mgl RKIBE COEBEIE LA2RITA7-0, Arx IZHKRN L TR 23R E
T 5,

Tz—A M TE 72— T LI O FKRBPERIILD FARLERS & 1380 FAKLERS 2 8H+ 5, 7 xo—
A0 =V TIRIEFITAFH CTH D720, FAMESG X 2 FATCo0 TE L, FKREMED &L 04K
WL IiTH 2 DY AT L ET D,

Itk = A Y HXBE R R 265
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HiFr: JICA 724
X 7.54: FAREYRT LOEEBEHE
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£7.69: FAKEYRT LOMERTE

Outlines/Capacity
Facility Remarks
Phase 1 Phase 2 Phase 3

TKALELS (STP) 2.7 MLD 5.6 MLD 31.4 MLD x 2 S?g;?ﬁﬁi:awmai
AN 0 location 1location 4 location | -

RC Pipe* RC Pipe* RC Pipe*
TARE B D=250-400mm | D=250-400mm | D=250-1200mm | -

L=54 km L=255 km L=199.0 km

*RC: ka7 U — &
A7 JICA 25

(2) F/KALERE D 5 [

Wi% /) — RTT7 =2 — X T KON EE R FAKMERS ORRIEERE /11X 8.3MLD ThH L3, 7= — X Z LI/ E
LCET 5, BRDOK 750 KNXTF o A2L0, 72— 1 (2018 4FF T) 1B T 2.7MLD D LLERfiE % A3
VETHY, 7x2—R 11 (2022 4££T) 1BV T 5.6MLD OLHEEFRNBIMTHLEL D, £, 72—
XTI (2033 F-F T) IZBWVWTT7 =—X I KOVII & i381IZ 62.7MLD O N B THEE 25,

(3) TKEHE DG

TAREIIFEAETKREZED, FRLHIGE~NEXL7ZDOR Th D, AMAETIE. FAREOERLOARZ LT
DEAIZ L VR LT,

a=Q/v=3q*A/v
D=(4a/m)v?
Z 2T,
Q: B AHT & (m3/s)
v: il (m/s) (L.om/s LAET D)
q: FBAZEAE Y 72 0 O FKFEAEE (m3/s/ha)
A {EJE I 72 13 pE R o S (ha)
a: B R OWriEiFE (m2)
D: 1 (m)

TKE OBRGHRERIZ A FREAER L -7 RBIC LV BN SN D, KEKIHE S AT Ao v — 7 R %
BT, FAKEVAT AMZBWTS 25 2T 2, £7o. FAKEKILZ, — FROAEROMRGICHRET 5 Z
L L,

T REKREE SR T4 B E
(1) MR B i G0 f OV A T A OB
THBAUE S A7 AT, 4 TH% CHAICAE S NBBAEIE L, PN SRR ~EAT 5 >

AT LTHD, 756 IR Y ) — RO TLEREKNES 2T LAOREHEZRT, £/, £ 7.70 1K R

Itk = A Y HXBE R R 267

PWC/ HAS T8



T LD FEBERROMEEZRT, FTKEY AT L LFRERIC, BABLEEKITEKE K OEGAKR S 7TENZ LD =Kk
s ~ED b D,

HFr: JICA F&
X 7.55: TEBE/KINE S 2T AORLEFHE

Itk = A Y HXBE R R 268
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# 7.70: TEFEKNE T R T b OTERBE
Outlines/Capacity
Facility Remarks
Phase 1 Phase 2 Phase 3
Bk o 7 Fr 2 locations 4 locations 8 Locations
RC Pipe* RC Pipe* RC Pipe*
= D=300—-600mm D=300-700 mm D=300-1,500mm
L=54 km L=255 km L=199 km

*»RC: ka7 ) — &
R JICA 87

(2) TEREPEAKIEE St D 5 18]

LB R L — FNOREEMIRE B AA—F 5L O E Lz, £/, BHOBRIITKESRT 4L
[FIAR DSt M VAT K0 AT ERK D IR LB iR ~25 K S D K 9 FHl L7z,

FIKBEK SR T4 BfE5HE
(1) FERXBCEFE L N AT L O

RARPER S AT 21X, /7 —FNALVIRATLERAKEZRRY /— KLV HEBR, BHIT L AT LA TH D,
7.57 IZARFR Y J — ROFKPEAK S AT L OBLE FHE % | 7.58 (27 = — X2 L O E 2~ d, £72.
77 E VAT AOEE R OME L T, I HIT, K7.72HEKEDOY A4 AR WEE %2 /RT,

W% — RIZAT 2 WAKOHKKIEIE A-I~VII £TO 7 SOKIBIZHFE SR D, ZnbDRPKX I,
M KT RN E NN DR a5 5 Buckingham Canal ~jfiiviATe, 7 = — X Z & O HEIZ R~ 8@
D, 72— X 1T OV TIXF AT KP AL =V 7, 7=2—X MM OEH=Y TITAI VT, 7o2—X
I DA U 71378 Y D A-IV, A-V, A-VIEKRA-VII= U7 L7225,

MIKPEKEREOIERIL A-I =) 7T 38.99km, A-Il =V 7 T 11.59km, A-IIl =VJ 7 T 7.18km, A- IV VU7
T 24.22km, A-V U 7 T 42.12km, A-VI = VU 7 T 59.590km, A-VII =VU 7 T 62.51tkm ThH 5, £/, B
f£? Buckingham Canal I3 I KD THKPE Z 520K 5123272, ILRFOHL R THES L
BEThDH, 512, 2O Buckingham Canal % i U7z35 KD EBELZBL 720, IR EOMRBMLETH D,
BRBI AR 5817 D Coastal Regulatory Zone (CRZ) notification 2011 (2 X % &, Buckingham Canal (273> T
100m O Y T RWAKFEEIRL & BRE ST Y, 2 OREEIRICIH - TR ORBENLE L SN TND, L
2o T, OBk Z k4% HA T, Buckingham Canal (273 > CTHHIRSE OB BENLE TH 5,

— ARV MR 269
PWC/ AAT



HAr: JICA 2]
& 7.56: RAPEKS 2T LDOEREEHE
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# 7.71: FAKPEK Y 2T A DOMERAEE

storm discharge Length of . .
S1.No Zone catchment area (ha) (m3/s) it (i) Disposal Disposal

1. A-1 813.75 81.37 38.99 AD-I

2. A-IT 165.11 16.51 11.59 AD-II

3. A-III 160.80 16.08 7.18 AD-III

4 A-IV A-IV 647.19 24.22 AD-IV Buckingham Canal
5. A-V A-V 1034.88 42.12 AD-V

6. A-VI A-VI 1544.07 59.59 AD-VI

7. A-VII A-VII 2224.52 62.51 D-VII

Total 6,590.32 659.03 246.20 km

HFr: JICA F&

Hpr: JICA &9

ks E —
PWC/ HAS T8

R1.72: KEOY A X IERE

Size of the Drain (m x m) Length (km)
1.00 X 1.00 13.76
1.00 X 1.25 8.30
1.50 X 1.25 11.68
2.00X1.25 2.06
1.50 X 1.50 1.59
2.00 X 1.50 1.59
2.50 X 1.50 6.24
3.00X 1.50 2.05
3.00 X 1.75 1.54
3.50 X 1.75 4.10
4.00 X 2.00 0.77
6.50 X 2.25 1.86
7.50 X 2.75 1.65
8.00 x 3.00 0.58

Total length (Km) 57.77

AR Y HRKBHFER
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Har: JICA Z52 7
X 7.57 fiASEKS 2T LADOEBEHE (7 = —XH)
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(2) K HEAKRE R D Ft |

PEARE E T3 HKIR T, — FAOERFGICHRE S LD, BHKE 72 3HKEOY A ZIZLLFoHEIT XY
S,
a=Q/v =3q*A/v
A=BxD (HEED YA X)
Z 2z,
Q: BXFHL & (m3/s)
v: ¥l (m/s) (1.5m/s ERET D)
qQ: HAZHEFE Y 72 0 ORNZK R H & (m3/s)
A SR S 72 1 TP MR O A (m2)
B: HE/KEE DiliE (m)
D: HE/K DK (m)

st E

J — ROBEERBICADLEDLD, KEEOEA 7713/ — FREEOE 7 = — ADEE RIS bE T
izt B LT, LEEN->T, 7=2—A 1 TiE 2016 FEFE T2, 7=—A II Tl 2019 FEETIZ, 7
= — X II TlE 2022 FF CIChEX OERL G T 2 LERNDH DL, £lo, /— FRNOKBEEA 771085
TiX, Minjur 77 > ;b O PSR AEE K O HEAEIZ B3 2 35K & Z AU 2 38K A8 S D B i % O Rk
% 2015 LTI T THIHLERH D, BT, /— FOTEMKEEZM7-9121%,. Kodungaiyur 7KL
BRSO Z ARG I BT 2 20 L T OEKEROER % 2016 FFE TIZE TTHHERH 5,

BMEFERE

£ 7.73 KON 7.74 \TARR AR L OBERGES - HERFEERR OEH 2 R"T, £, TNTNOMAEE HOREM
X Annex 7.5.2 279, MR SR IS0 FEE OBEMIZOWTIE, LR, A2 7 FT, Bkl
B OE A B EICA v FEE CEM SN B e Y27 FoEREEZEL L, FRARICHOVTT
MBI OFEHE AT 2 2512 LT,

Bt E A Y HXBE R R 273

PWC/ HAS T



#7.73: KEEA V7T OBEEBBES

Phase 1(2016-2018) Phase 2 (2019-2021) Phase 3 (2022-2033) Totl
ltem Cost Cost Cost

(Million INR) (Million INR) (Million INR) (Million INR)
1. Potable Water Supply Works 665 521 12,863 14,049
2. Non-Potable Water Supply Works 2,878 1,725 8,278 12,880
3. Domestic Sewerage Works 337 256 2,521 3,114
4. Treated Sewage and Industrial Effluent Collection Works 671 595 4,427 5,693
5. Drainage Works 492 781 3,208 4,480
TOTAL 5,042 3,878 31,296 40,216

P JICA ]

#7.74: KEEA V7T OMAEY - MRFEHEBE
Phase 1(2016-2018) Phase 2 (2019-2023) Phase 3 (2024-2033) Totl
ltem Annual [ Phase Total | Annual | Phase Total [ Annual | Phase Total

(million INR) | (million INR) [ (million INR) | (million INR) | (million INR) | (million INR) | (million INR)
1. Potable Water Supply Works 23 69 54 268 517 5,172 5,509
2. Non-Potable Water Supply Works 104 311 224 1,120 661 6,611 8,042
3. Domestic Sewerage Works 16 48 30 149 148 1,485 1,682
4. Treated Sewage and Industrial Effluent Collection Works 30 89 65 324 279 2,786 3,199
5. Drainage Works 25 74 64 318 225 2,254 2,646
TOTAL 197 501 436 2,180 1,831 18,307 21,078

AT JICA 2]

A Y HUXBRFEF T 274
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7.6. BEYEE
O —HE

RRU 7 — FHUIRJEDIZBW T, AEREYICET 2%t 25km Bl 72 Gummidipoondi (2 4 2 /L R e
—@JiI TSDF (M7 « BEH)) N FEAET D, Z0 TSDF 1%, A EMHNFEIEM B L OBERIAE EFEIEY) O FF i
W EAUE, CFREREC S ABERE ISR B D,

—HRBEFEMICE L CiX, ARV ) — REATIIHETH CTHLARY U BLO Minjur # 7 12BN T—
IXBEEMALER DM TN TR Y . AR Y J— FREEN D OMOEFHIE TIX, —REFEWFEEITITLA TV
VR H D, L L, IEFEORFEREL & HIZARY 2T % Minjur #Z U 2 b BEREWIC X 5 BREfA D
HENREINTEY, £X v EbMIERBEEMERNERIND L7 7 a7 702 KEL, VA
I NEEGOTBEEMLBM#RONELIT) TEL LTS, H#HX T EBIT, aVRRANRTIRAF v I 2L
DY YA I VSEZFHE L TWD, RS IZEWTIL, Arani £ & O KXIZH % Gummidipoondi # 7 >
& CIRBR DR Y 2 i T DN H L (LavL, BARRRHIEREIZT TE TR |

HEFEDE L O—RFEFEY & b ICFEEY PG ER B (25T 2 Hililk{E R NIMBY I, BEEmFE4 i
D5 ETRERBEE2-oTEY, BRI EE 2WERRE 2o TWD, BEEWYLERIC L D RER S
BARICT 5720128, FRAELXZHBL7-0DICH. sSRICKAEEYWEOHIBIIEE K LR LE2HN
ZDO

ARETIEHRIZRT / — R TOEEEBCEEE D L SN D BEEREEME RO A > 7 THBIZOWTEDY £
i,

. —HRBEHEY) 13 I OVPE SEBEHEY) B OO I e HE R

. J— RIZBT 2 EEMEE S A7 A OBFGHHE
. A > 7 7 BA%E O I a1

. A7 T AR

a1 > T S Blg DA

WIEREIREIEMLIIL, / — NITBT 2 A0 & OREERT A OB OMERF . BIZIIFRBEATRE7R / — RBAR O FEHL
DIZDIIEIARAIRBERTHDH, T/ — RBXLO — NELOBURIZE T 2 EEREMLROA 7 T %
B E 2 7283V J — R(priority area)lZ ) % A 7 T B ORI % LLF ISR,

. A E BEFE Y LB i ik

- Gummidipoondi - TSDF(H N5 46 K OWEAIERR) X, [EGRRIERE CK 25km & AR Y/ — RIZ+531T
T, £, 72— X A TOMRFTIL, Gummnipunndi #:4 TSDF Dt {bds L OBRBE A & K 5 7=
B, RRY J— NICBEHBFEFRMSCHN R AR TE 58 A L MY A 7 V2 HET 280 F AFR
MEFR DR ENMLETHD E LT D, A AFR gk ix, REGENERMICEE T2 L NERTHD,
REIENLZE LT EE AR T D702 ) — RADL O OFFEREFEM O AN S AR & LI sk 323K
HHNDH, Ko T, CBICZY 74 xt5 L L3t AFR fiisk Bl s b82 & 72 5, 728, AFR OXfH L7225
7R WS A EREEEY) FS X OVEHIA EFEEY X, Gummunipui 384 TSDF (& G EIZME 21T 9,

- UV AT NRGHEEREDCONTIE, VA 7 IVERENRENIERIZD, /— FICALFEEENPED
UHA 7 NVEELRK L, VYA 7 v eiitEd 5,

. — X BESE M AL i Rk

Itk = A Y HXBE R R 275

PWC/ HAS T8



- RBEEMICEA LT, ARV 2 — FELTEATH THLRRY X ¥ BLU Minjur # 7 12BN
T RBEEDALE P TN TS, RRY J— RBREENDZOMO ATl —RBEEEY 3T
PR TH2RY, Ll IEORERELE L HICHARY X7t Minjur # 7 > b BEREYIC L 5 B4
DEENREINTWD, FX U ELEERBEEMERNEMINDSIL O T 7 a T I0ERKEL,
VWA 7 NVEEOIREEMAIM K OUGEZIT) TEEL LTS, FF T EHIZ, aVRARRT TR
ForRED) A I NFREFH LTS, LoL, AV /) — REOMMIE) S OFEFEM OZ T AN

ZHREE LTV,

- Ko THERY = P bk S o —RFEFEVMGEA FHEEFRIEWS) OLENERRIE ) — FRNA~ORED L

WD,

SR EH

BIEYETOSWICET A A 7 T OHHEMEE U TIORT,

EBE/ — FOE#Z I —X

RRY J—FRit, 3207 =2—XATHEEIND, H—7 =2—ADHEERIT 2018 4F, 7 =— XD HIZ
FERIT 2023 8, 3 7 =— ADO HIEFERIT 2033 FETH D, LIz - T, ERFEEYEOHFHT 2018 4F,
2023 FRB LV 2033 a2 xR L LTHFT 5, ZORDEIZOWTIZZENENO BAEFROMEZFEH LT

éj\j—éo

=

ARV = FIZBIT 28 HREOREAD B L OEMA AHEEHEZ DL T ORITRT,

FT7758FY J—FoFkAD

s 2018 2023 2033
EEE AN o) 0 400,000
TEEEH 75,441 232,048 888,074
e JICA g4
TEFMDEZEFH

RV ) — RAOKFEEHBMO LR ERIIL TO X D ICHRESN TS, 2O HHIBHFS R 2 Tl & 7%

EOEERPEHIS, ZOMEZ Tk B 2 5HT 5,

£776 BV /— FIZBWTREBINTWIEEYY 7 ¥ B0 TERH

s |- HiBRJE i FE (Acre)

PRI 2018 4 | 2023 4F | 2033 &
Auto 388 994 3,804
Chemicals & Petrochemicals 70 180 691
Machinery 173 4453 1,604
Computer, electronic and optical products 49 126 482
Metallurgy 33 85 326
Textiles & Apparels 74 189 725
Medical Equipment 66 168 643
Electrical Machinery 66 168 643
Pharmaceuticals 66 168 643
Total 985 2,521 9,651
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-Hazardous wastes(management, handling and Transboundary Movement) rules 2008
-Guidelines for storage of Incinerable Hazardous wastes by operator of CHWTSDF and
captive Hazardous waste incinerators

B EBEIEY -Guideline for Common Hazardous waste Incineration

-Criteria for Hazardous waste landfills

-Guideline for Proper Functioning and Upkeep of Disposal site

-Guidelines for Transportaiton of Hazardous waste

-Municipal Solid Wastes (Management and Handling) Rules, 2000.

-Manual on Solid Waste Management (CPHEEO: Central Public Health &
Environmental Engineering Organization, Ministry of Urban Development, GoI)

— R EEIEY) -Technical EIA Guidance Manual for Common Municipal Solid Waste Management
Facilities (The Ministry of environment and forests Gol, 2010)

- Guidelines on Co - processing in Cement/Power/Steel Industry Central Pollution
Control Board Ministry of Environment & Forests, Gol, 2010
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#F7.79 CBIC = U TIZBIT 2 EERFEMRER

A 2018 2023 2033

AFR 3t EFEIEY) t/4 ) 41,965 198,232
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BEIEAESY), T A, a7 ) — RO X OB OWTRSRIEZ HEE L7z, (8 EIRdH
AR OPEZETENN D EFERIZ K 5 PERBEREY OEB BISE 2 i > TRERE AR L7z, £2, FTHEEPLORE
DREMEASHIEH SN D, e 7Y 728D o.o5kg/ (B /HE LTREMARLY ZTHBEEHAEGI L, /—
RIZBT DREERD D DI EREIEY R EBOHESHEIILL T 0@ &7 %,

#£7.80 RRY /) — FNOHFEEXEREFEY OHIE

4R 2018 2023 2033

CEEI=P: A 75,441 232,048 888,074

K TR RN D DOBEHEY) t/H 3.8 11.6 44.4

R IEIRIE . B R EE A Y t/H 0.1 0.2 0.6

;__Z;g;()ﬁ‘ ay 7 U — s ROFEEEE. A t/H 13 a4 13.1
K5

&t t/ H 5.2 15.2 58.1
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P : JICA &9
X 7.58 HHEEREFEMORLEBHIHE
—WRETE) 7 D T

—RBEFEH O TR,/ — FICBT SRR EAN DB L OEEWRAEIFEM 2 el FiERk IHBEHER L,
Z OHEFHIE L ZAREEE (3R - FHBR, AEAR—2%) ORS LML T, —REEWE LR LT,

1. FRER, PA¥R « FER, AR50 ZHhOFRAEFREN, ZAHFEGOESG B IO AR

ZHETHICHWS AT — 21X, TR T C& 5 Ponneri town panchayat 7% 2013 412 /ERk L 7= [Solid
waste management proposal for resource recovery project 2013-2014 ] D &FEEAE 2B HE IR E L=, LAFIC
ZDONEERT,

% 7.81 Ponneri town panchayat ® Z A&

. \ Zh&E Je R bR
ol IR | k; H
FHEH /A % UN g/ N/
FIER T 5.5 49.5% 31,833 0.1728
2 PH¥ER, FHRIH 3.9 35.1% - -
INHE A AR — 2 A 1.7 15.3% - -
Total 11.1 100.0% - -
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# 7.82 Ponneri panchayat ®—fFEFEH DO ZHE

ZHE %
1 TFGAF v I 5.9 %
2 AR 3.4%
3 A ¥E 3.9%
4 AR 63.7%
5 TAB IO 1.5%
6 7T AHE 2.0%
7 & B FH 2.5%
8 ANTEPEY R 17.2%
aat 100.00%

Hifr: Solid waste management proposal for resource recovery project 2013-2014 D7 — 4 0l JICA & T3 1EE
2. FERFIE R Z DR DR E

PUTFIZRT A v Pl hids KO O 7 il i o R AR B 22 E & LT, il BEFERICB T 2%
iR T HOF AT AL % 0.7 kg/capita/day &5 E$ %, Ponneri town panchayat (Z55(F % 2013 ERF D
0.1728kg/capita/day 2/l L T, 2033 % TOMZMTE L, FAEED ZHF AL L5,

3 7.83 T VT HELT D EIEMIE A RN

BESEW) F AE SR R =
Kg/ A\/H
Ny da— 0.651 BBMP Master plan for MSWM 2007 (2033 #£#Hi)
Nyay 0.88 APO(2007)
Cx VAT 0.6 UNEP(2005)
HAR (RO EE Hulk) 0.796 R 2 U R B IRIHAE S (2011)
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N AR—=2D ZHBIT, FhEFHR ZHDE & Poneri town panchayat D ZNEND F A 7D ZHDIEA LR E
A LRE LT,

- FREFR T HFEAE R = FRER T HFEAEJR BN X BAEEE D AT
3. FRRORBEREY OHERHE
/= NIZBT D2 5RER, BHER, FEPTR, ERIERROBEEYFAEROHEEIILITO@EY L 725,

£7.84 J— FRNO—RFEEMREROHEZE

TR 2018 2023 2033
AR A o 0 400,000
= B R SR BT kg/ \/H 0.2838 0.4225 0.7
FRER T H t/H - - 280
P - FETRIH t/H - - 199
INFER R R t/H ; - 87
Bl t/H - - 566
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[Industrial waste]

Type of waste  Segregation at source - Processing Final disposal
N landfillable Collect & Transport N
hazardous waste by TSDF
N Incinerable Collect & Transport
hazardous waste by TSDF
Hazardous r - O . . . - 1
EEE N AFR 1 B Collect & Transport === Cement companies
hazardous waste by TSDF -I- -I- p
L _— _— _— _— _— _— J
Recyclable Hazardous waste
| Hazardous waste == Sell to recyclers > Recyclers
(include E-waste) (include E-waste)
——————————— Recycling flow

Processing flow

I_ —_ :IProposedfacility
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Type of waste Segregation at source -

[Industrial waste]

Processing

Hazardous waste
Recyclers
(include E-waste)

Market

Compost,  (Recyclers)
Energy,

Plastic, Metal,

I paper, etc.

Final disposal

I
L_____I

Recyclable
> Hazardous waste = Selltorecyclers [FT=TTTTTmm oo mssmsmmmmmmmm—
(Include E-waste) 1
| Incinerable ___ Collect & Transport
hazardous waste by TSDF
Hazardous
waste
N landfillable | Collect & Transport
hazardous waste by TSDF
N AFR Collect & Transport
hazardous waste by TSDF
- Recyclable waste -=  Sell torecyclers
Non Transport by dischargers
hazardous =t Others waste - or commissioned
waste transport by authority
Transport by dischargers
»| Biodegradable waste |—  or commissioned
transport by authority
[Municipal waste]
Collect & T t
»  Recyclable waste W ranspor
by authority
Collect & Transport
> Others waste — by authorit;)
-Residential waste
-Commercial I
. ollect & Transport
| L=
waste —»| Biodegradable waste by authority
-Institutional
waste Take back to dealeror
| E-waste & Used battery collect & transport by

authority

Street Sweeping

Bio medical waste
(Hazardous waste)

Collect & Transport
by CBMW

Collect & Transport

waste

Construction &
Demolition waste

Recycling flow

Processing flow

| ~ Tproposed facility

HAr - JICA #2197

AR E
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Transport by
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# 7.90 BHEER DRI

Jie 7 B AR 2016-2018 2019-2023 2024-2033 &5 g

VR A M EER t/H o) o) 421 421 | BEFRIT 86% & L TRE
A F I A bHiEx t/H 5 10 40 55 BB=IE 84% & L TRE
B SR I i R t/H o) o) 117 117 BE=R1% 86% & L CTiRE
Sy iveg ] nt 1,621 8,315 567,518 | 577,455 | B L& 20% & L CEtH

HAF - JICA F52 7
. —HRBEHEY) GEA EPEEFREITEM S Te) PR E OKE

— R BEREM RS ER A B AT . T 2 — AR BE R 1T R REIEMAREHE O ENNE L A B
Bz OEE 1L, @ k4 LN FiE, @/ — RICET 5/ — R4 LB O BEFEM AL IZ >\ T

MET 2 0EN DD, 2, O REEYLFZEL ) — FNOEERBB I OAOHEMOREIZ LY 54
I RIE T,

2. JEIEZRBEIEMEPLRE M L7 0 7T A

PR T8t CTH D NHIEZRBEIEMEE ) OERIUTIT, BRI F3E 2 LM oMKk - @A ORE A LR K
THY .. LUFIORHAkds JOMEADR I BIE~DER Y AN EHETH 5,

. BESEY) H 3T e /) D5k
WIERBEREWFEZ TR DI2H720 . LUTFIZET D K5 ekl L OEADOSHERENBEBLETH D,

- BE AT B 58 0O 5 E RE

- BEO N —=2 770 s T AORERET]

- Jii 5 D T2 8D DEANT )

- F=Z VT T =8 THhE - CHEFEORET — X 2 AT BRETRE )
BBt ST T T R FEERE I 7 &

3. sROHERET 7 7T A

PEFEMILII L D BRE AR 2 B/ NRIC U, BIRERIAE S 2 FZBL 57201203, A4S & BEIRLOREIC
KD By B OB TR b BHEARFIHL 25, ZORY MAIIEEWILE A > 7 T ORHHRECHEE = 2 b
DOHIE, & SIS G OIEALIZ b D d D, Ko T, OFREZRIR Y BEFEMRAERICRIT 5 ZHED
HI, QP SN REED OV 22— « VI A 7 VOHEREIZ XD REFEDEOHIRZIRET LT Th D, £,
ERIE P o1& @ O FEAHH %2 & 72 3R OHEEITEE TH Y | B3EITERIEERM A EFRE ~D R 2R LT
B0 #AHZ LT BT ~& Th D,

. 3RIEFEF I D F it

B 72 BRI BRI S OREE D 7= OITITHE /2 PIC K DR ERITRE % B 24 5, BAEMSE L&z
3R OHEMEIZITEFEM A RAR TH HER - BEOBME LB IR KL EETH S, R - BENFIZ 3R /&0
WCHDEBIIATENIT 2720121, a2l | [Bxa28) PURETHL, ZOOOFERSOMIE=
22T BT DIER T T T AOREREMT D, FLHAFHTERIN TN ITCZ EHiliaI 2 =7
4 °NGO L OHEEEL ED- sSREBEXEOT 2 R EEFEMT 5, Tz, WEHET OFEMITITRIE ;MR OIS
MY T8UREmMS ] ECHRMICERINDRETH D,

° BAES. VA7V EofEoER - 2. *rv hU—271k

AR E AR Y HRKBHFER
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BAELL OPERGSCEZM OV A 7 VHERH0 . VYA 7 NVAEEPFET D, BROFLRDHEHED =D
b, fEOBENK R, *y MU=l T D, Fio, FBEEEWLE SR ORI Y YA 7 LV EED
HELEZLND,

. NGO. V¥ A 27 F—5D AT — T RAK— ORI

RFERBICEDEFROEDN E1X, ZTHBOHME ZHAEDOSLEES, THEHEHT DD FER - ¥ T
@@\_ﬂEXT I RNE —O T FHIBLFEA~OEE L1 ) 7 LIITEFRER TS 2 BEII T 220, X
STHEAT— 7 RNVE =DM EEITEETHY . NGORU VA 7 T—R EDAT— 7RV E—LED 3R
IS 7= By & HEHE T~ 5

. 3R X O DAt D BRIFE B EE B O 72 b D1 WAc i - 4R AL BT 2 IR bt o0 B i

ATl L7z 3R 0 O OB IEEY & HEE T 5 72 D I BEFEM MLER i 5% DFSRE D —36 & L CTHi(: R o x4

DIE IR IIE B DO ZITIE A T & 2 IR RS RE 2 FF ORI R A R BT D, LI NGO I =2 =7
S AN RERIE I 2 R CE, IHIE 7Y —~—F v MOHAHLOZHCTEE DL E L TCHIFHATHZ &
HLTED,

— FHESDI-BRYEE

%ﬁﬁ%f%éfﬁmﬁﬁﬁ%mﬁwﬁjja [3R OHEREIZ K D Loy B HIE A U 7= BEZE LR

EERT H-0I2IE, /= RANOT el T L2 TR, /J— KA L EDTT el T LOFEBNRLEL 2D,

Eﬁﬁ*?‘%ﬁ%kﬁﬁm Y¥OMHEE, S O3 e —REEDEHLOBEAN L ENL O DOFFrEE=41
FITINBIFOBEH L 7> TnWb, MBFICL 27177 A& LN FICRT,

1. NBUR e EREBEBI OAERRRE S 1n LT w7 T 4

LA TIHR L TR ERE AR L. Rt i BRI R 2T AT 5 7o 012iE, W IERBEIEMLEII R IR TH 5,
BUEBAAET 2 NHEIEZRAE T, B SNR2T TR 620, 2O OIMNBUFHEBI O - [MADEE - B
AN ORILIT, RO EEQRERLERD,

. AERTE - Rl ER—RRE . B EAEI 3 2 8 BRe ) o sl

R R CHOAEEREY., REEY L BIEEICLHE TE TOWARWREGIDHA SN D, WIER AP - 55
DEEMFIZ LY | AR IE 72 — B RAE L RNIERFEORBE L E RO 2 BT HERH 5, LT DIZOITITEE
FTEMa O, FEEZEET 21TBHER (N PCB) OHMRERS L ORIk S RETH D,

. E=F Y 7, BEEEEORER X UEE ML

W EZRBEFEM RO =012, 1TEHR%E ()N PCB) DRENHLZ T _R&E THEHN, & LICEENOBEFEYEIL
b TR 72 AL @%ﬁo%§®tw®%%ﬁm(MMA@;5&%%%%&@%K£é%ﬁ$¥%m®%ﬁ
AR ORELHEST R TH D,

2. WESOBRBELINERT 07T L

F%ﬂ%%ﬁéﬂé?ﬁ%®?¥ﬁﬂm%ﬁka%ﬁﬂ%%ﬁ?ék@m\ﬁ%%@%%ﬁ@#@L%%%
DBSLRFR BAN GBI MIFE OE 2 L2 FE T & Th D, o, HREESOEEDTZDIZY, REALT
DIRVAEFEEATOBRFE 7 ) —F—T a &7 o a U ~OEN SRR EPLETH D,
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WEREBHER T2 —/L

A e DA H AR & R 2 LU ISR,

& 7.91 BHER DT BRFR &

Jiti 5% 2016 £ FE T | 2018 4FF£ T | 2023 F-FE T et
B EFEIEY o t/H 0 120 446 566
)‘L =N
RIVER i 25 AFR BISLEER R ha 0.00 2.75 10.23 12.98
S U s t/H o] 0 421 421
ha 0.00 0.00 8.50 8.50
S A A i Y H 5 10 40 55
ha 0.20 0.30 1.00 1.50
IR i tH 0 0 17 17
s ha 0.00 0.00 1.80 1.80
X 3 6 : )
W FAR LIS }rln 1,621 8,315 567,51 577,455
i ‘ a 0.03 0.15 10.52 10.70
WUBERER [y g o S . Ol A 3 1 64 68
A ha 0.06 0.03 0.36 0.45
e-waste EX kv 7 ¥ —
N ha 0.11 0.11 0.11 0.32
TR 72 U A 27 VEE
STt ax FH Hh ha 0.08 0.67 6.50 7.25
Rt ha 0.48 4.01 39.02 43.50

X FHHG 722 VA 2 N pEFERAR SN, S TP Sk £ AR E R G a] D 20 % & 51 L & L TRIE L7,

P : JICA &9

ks E —
PWC/ HAS T8

AR Y HRKBHFER
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BMERS

A7 BRI L TEEHOREL V 2L FORIIRT,
#7.92 S V7 TRBCETIHMERA

1. Capital Cost Cost: INR mil.
Unit Rate Phase 1(2014-2018) Phase 2 (2019-2023) Phase 3 (2024-2033) Total
Item Description Unit Quantity ! Cost Quantity Cost Quantity Cost Quantity Cost
(INR mil.) (INR mil.) (INR mil.) (INR mil.) (INR mil.)
H d ste [1) AFR - ing facili includes infrastructu & Equi t T
ézar ous waste [1) pre-processing facility includes infrastructure & Equipmen .. 264 0.0 0.0 119.9 3163 446.5 1,178.0 566.4 1,494.3
infrastructure |
1) Composting plant includes infrastructure & Equipment R 0.66 0.0: 0.0 0.0 0.0 421.0 278.2 421.0 278.2
2) Biometh. ti lant includes infrastruct & Equi t
) om anation plan Includes Infrastructure quipmen TPD 1.76 50' 8.8 10.0 17.6 40.0 70.4 55.0 96.8
Hsotngpent | T T T~ I IS R S I S I, iy i S
gp 0.66 0.0 0.0 0.0 0.0 117.0 773 117.0 77.3
MSW 4) Sanitary landfil includes infrastruct ds, water drai lectrici 1
) ) Sanitary landfi inclu gsm rastructure (roads, wla er.ralnage,eec ricity) 1000t 0.40 15 06 76 30 4223 1698 431.4 173.5
infrastracture & Equipment(JCB, bulldozer, weighbridge, etc.) |
5) Stockyards for e-waste, etc.
) Stockyards for e-w ha 77.00 0.1: 8.3 0.1 8.3 0.1 8.3 0.3 24.9
6) Collection vehicle . |
vehicle 2.94 3.0 8.8 1.0 29 64.0 188.1 68.0 199.9
7) Collection vehidegarage ~ |~~~ ~ " T T T T T T T - T~ it EnSuu e Sl I, et i At Al
garag ha 77.00 0.1] 46 0.0 23 04 277 05 347
& workshop
2. Operation and Maintenance Cost
Charges Phase 1(2014-2018) Phase 2 (2019-2023) Phase 3 (2024-2033) Total
Item Description Unit Annual | Phase Total Annual Phase Total Annual Phase Total
(%) (INRmil.) | (INR mil.) (INR mil.) (INR mil.) (INR mil.) (INR mil.) (INR mil.)
Hazardous waste |2) AFR pre-processing facility |
) Ls. 15% 0.0 0.0 0.0 36.0 194.7 2,017.7 2,053.7
infrastructure |
1) Composting plant ) ) ) - Ls. 10% 0.0 0.0 0.0 0.0 27.8 306.0 306.0
n n Routine maintenance (repair every year), periodic =
2) Biomethanation plant . Is. 15% 1.3 4.0 4.0 21.1 14.5 154.9 180.0
MSW - maintenance (each 5 years) M|
. 3) Sorting plant I.s. 25% 0.0 0.0 0.0 0.0 19.3 201.0 201.0
infrastructure
4) Sanitary landfil I.s. 7% 0.0l 0.1 0.3 1.5 13.0 146.9 148.6
5) Collection vehicle Is. 25% 2.2 6.5 2.4 12.0 26.0 259.8 278.2
3. Cost of soft component
Phase 1(2014-2018) Phase 2 (2019-2023) Phase 3 (2024-2033) Total
Item Period Phase Total Period Phase Total Period Phase Total Period
(INR mil.) (INR mil.) (INR mil.) (INR mil.)
m Capacity development program for appropriate waste management & WProgram on 3RPromotion | 2years ' 86| tvear |~ 43[ 3years | 1284 6years_ | 2568
m Instituti | ity devel t for th thorizi izati tat t, etc.) &mS t for th
.n i u iona .capaaty levelopment program for the authorizing organization (state government, etc.) upport program for the 2 years 107 1 year 54 2 years 107.0 5 years 267.5
private industries |
AT - JICA FHE
BoeEE  — R U KB 293
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F 7.93 AARIZEIT D EEBIFEFRY OTEB EHER

1.871 H/INR

22 e it wgRE 0 S
mik  prmm o DAUW PSR

Tdn i
;ﬁ/ k0% AEOSS t/Crore t/Crore t/Crore t/Crore
AT A s S 1.26604 0.05051 0.00393 0.00019
k&7 /3 Tt .25 0.00131 0.00019
v

=S b2 T3 0.01628 0.02301 0.01534
oo AEFETEE 0.01628 0.02301 0.01534
%EE;U A - R 0.00636 0.08943
7T AF o G dE S 0.00692 0.00019
ol E7SIES 0.22245 0.15098
ek B S 0.03461 0.00730
Fishk A I I B 3 0.01684 0.00505
AR pE TRk i A 2L B 2 0.01459 0.02114
U a— EBEHEEE R RE 0.01684 0.00037
Z. EmA O B - TN A - BRI RESE 0.01048 0.00037
L, B i L 5 2 0.02470 0.00037
15 B 5 H bk e L 3 0.00337 0.00019
A s B iE S 0.02470 0.00037
EEUED s R a3 0.00711 0.00486
[h ks s R a3 0.00711 0.00486
=3 Z OO ES 0.08718 0.00412

P Pk 24 FJEFFE PEFEFEF L] « PRI R Z T 22 TF/EFER (BB e 25 4F 3 A RETH Ak
HIBBEFR Y V1 2 AR H

RefmiEE —
PwC/ HAT &

AT Y HIKBE S FH g
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8. BHFHIE o7

8.1. KEFHIE FFE 27T D 75 %

CBIC 2 FCTOREZE /) — ROAIRIZ., Z OHIRAN ORI E O & 72 2 & AR & LTI T
W5, FRIERESIMMNOBRFICHLHAREEL KT, Zo7Fa Y7 NI CBIC Hillc 81T A & A5 &
L CRIE SN PESEMIC & » TORR 2 2 BEE OS2 AT O LI TV b

FPESR ) — FOBIFEIHEVAIE SN 9 284 200 DERICIE, RIS~ &S 2 O RO EARAIE & —RFrY
T O T ORRFS AT I,

—RRERII TS, KR — FORRBIMPICR T 2 E#R L OREOEN ORI 2 T2 R R Lz, &
BRIZR D & ;3@%0)@7& I, A b TORBRIEE O THIH S~ S RIS K DA E (GVA)
WEEND,

EARMELRIT, % — FICBRT 2 80E3EHM B L O — E M O E#R L ORMSEORE M OAIH 5

AL 2D, @EIUICRALE, 2L, 7F 2 ME¥ERRE AR — b — A IEE) & BAs L 7o B
TR SN D LI SN BREHER LW < S0 B — B 2128610 2 MATIMEE O BINAE £ 2,

[ | [ ]
1T AYSE=VDGVAIZL ST, MAFDE A T OERIELBEN TR Z 5N TV 5

8.2. kRF

PEFERIT A R« XK T ¢y RO TGIETZLL T OREICHES S b DO TH -7,

EE GDP FREDTFINE S ZEIZAN T, 1 ANL7EDDGVA BFHIHhAE, o0n

% 8.1: GDP jkE

4> FD GDP FHl & 1980~99 4% 2000~124 2013~20%4% 2021~304%
FE GDP EHE (%, F3F) 5.6% 6.9% 6.3% 6.9%
e 1.23 0.91 1.10

40 Standard Chartered - [ A —/3— 1 7 L34y - FETHOMENGE]  (2013F 11 )
a12031 LD IT 1.0 EIRESHTZ (PwC)

AR — SRR U KB 295
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|
I AN%7200DGVA

FIUIEE /) — FORERFIEB OFEER GVA & 1 > ROREMEE AW TCERE I,

#8.2: 1 AY7=9 D GVA

flitg—E (20054E) & L7-

A OBEHTES O RBIER Emfﬁ?ﬁ: & =

GVA (USD, 2009 %) 42
p—— 83,643,310,443 52,160,000 1,604
s 173,141,000,000 48,540,000 3,567
s, fRE. WE 102,167,000,000 19,360,000 5,277
B, . AT 179,354,000,000 47,990,000 3,737
&2k 1,067,340,000,000 460,180,000 2,319
FHDORIE

ETOEENRBEANPWL O ORI 2B AES 2 A M L, 2z s CCGEIMK 7 BRI % A4 2
HBR Ik, @, REENEE S5, Planning Commission (2 & » TIRESN-FEICE S S, A%
AT (—RREROHED S & T) @O IREMOE Sz, LSS SO E AR REEIL,
R e Fv—F T e 2 FRFEOBEOREEOREOHEEMICEKSTHA S,

# 8.3: B L ALEEORE
—IRFA R (k) 1.8x44
AR TS (RE3) 1.5X45

Fy PO pEF R LA R A P DORE

Ty b oA ME, MAERBEOREER RT3 8 r — A OREEDREOEIG L LTERSIND, =
YYNZME B = RO TT Yy Ry =A bR 512H72 - T, CBIC >V TTHIEND
FEH,GVA REREZEZE L=, BURMER (BAU) 7 U A 0EFYHESR (CAGR) X 6.3%TH V. BIS
U F U A D CAGR L 14.6% TH D, TORITILL T EE/RL TS,

Eo-_—AZ7 A

E2-Eo-BIS v+ U A

Ei-Eo-BAU >+ VU A

E2 - E1 - 25 /B157(14.6%-6.3%) = 8.3%

42 http://unstats.un.org/unsd/snaama/selCountry.asp

43 Planning Commission 7 — % 7 —7 /L, & 62,
http://planningcommission.nic.in/data/datatable/index.php?data=datatab

44 Planning Commission % 11 ¥k 5 7 &3t H (2007~2012 ) D72 DEFRICET HER T NV — T Ot E,
planningcommission.nic.in/aboutus/committee/.../wg11_constrn.pdf

4 PR EE 3 OTHIE,
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7w R A MIBIS VU AMER (14.6%) &2 (8.3%) OETHY., ZTOEIX 6.3%ThHDH, €
AUX, CBIC OFEH O TR O FTHEKE R TH 5 14.6% D 43%I2H 75,

16% -
14% 1 E, N
12% - Addition
18.3%
10% -
8% : 14.6%
0 E1 V >_ C
6% - 7
. Deadweight
4% 1 £ 6.3%
2% -
v
0% - 4
2014-15 2033-34

=== CBIC CAGR, Business as usual === CBIC CAGR, Accelerated

B 8.1: 7 v RU=A hDOF 46

TAAT LA RAA N ([EH) L1, SEXEIBOMOLGHTTOMEEOWANT K > TR S5 9 AEEDOF
BTHD, NADPERRE 725 THADEETIZH 5 MBI XIEN OMOBEFOREN ST SAR (BT
Gl b o) E3r@ ). b LITER (EERGGEHRE VWD) BEDID L5 RGEITE. 7
A4 AT VA RRA L N ET D, @7

TAAT VA ZARA L NREET HT2DDTA RF7 A4 & LT TOREEK 8 NSz,

FHB8A T4 AT VA AAV NRRFE

% B! BEHR
L R E T B DM DA BENFE LR, 0%
FRERREFEIZREOND A, W LDBHSENTFHRENS, 25%
H HEEOKESNER SN D, 50%
= MY BN E LD LTINS, 75%
A T P R 4B EHRHENAEHOETHRERIND, 100%

WRVPEFKE ) — NIZTZ V= 74—V FRBEOMKEAET L2200, T4 AT LA R AL FRITD R0
LTEND,

46 Scottish Enterprise ¢ Alastair H. McPherson 112 X % 2008 4 11 H® TRFAR T 0P =7 b OBMYELR £ 721X
BN Z LS 5 72 D O ERIRFESE T DB IME - RFFTEEFM A A XA/ — ) (p.7) FHELIZH D,

7[d L (p.10) o

BFELE (p.o11) ,

AR — SRR U KB 297
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8.3. fg&ﬁ/ﬁﬁﬂ

FERFERIIULTFREEND LHEESND,
#£85: PHINDZTERAY v b

EEERMAY v b BENAY v b

o JEHDAIH o B X—ZLORENLERAIL O REEM:
o JEX — FIZBIT A HHBARE o IR AIHENE

o FEX— NIIBIDEERE o HOEWIEE/A T T OR M

o MBI & P REUFIC X DL o HEEhM: L AR D IRAL

0 ZhEFEHTEEEOEWA T T OFIA
0 MHELAEEONT L ZAEWND XY v FOTRH
M

EELIE D

0 8% —ZDEEEMEL DAL

RETOEE ) — F TR SNIEM L3, BEENB L OMSENLRENESTH D, BEEMEM LI, Hx
DFEE ) — FoRTHLNRE s 2 —L RSN 5® 7 Z—2KTiThhn 5 i oflEe - — v 2 0ffitc
HEMOICEET2EAZEKT S, 72—X I O% T £ TCOMENCAIH S5 RS ORI 337,454

AT %,
#8.6: HBENREMAILOREME

AR — R
EREHIIZ R 2 5 — 234,085
H B # 118,045
1EF35 L OB 15,711
HE 53,603
I 2 — 5, ERMG, FFE 26,037
B 3,164
Witeds L N TN L 17,525
Bt s #— 103,368
N 337,454

JEE/ — FDERH

PE ) — FNOBIFR AIRER LR EREIL 13,581 =T—H—Th D, ZDO L H A tHOPF THRIZFE D 0

DITA 7 TR EEDDOICFIHTE 2 EEXEHO LM (9,160 T— 1 —) CEFEEHBIOMEEHD L
(2,213 =—H—) THD, TDIIN, A7 TRIMEOEFICHHTE 5 HH 2,199 =—H—H 580 LT,
BEX/— FHNOBFETDHETEINDANIT1L8SHHATH D,

REEEE — RV #XBEREE 298
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#®8.7: LMFTE, WAL =—H—

BAFEFIRER L1, BAfT : =—H—

LRI RN #— 7,336
HE)# 3,613

(b5 OV E M 656

#p 1,610

22—, »%;%fé/u’g‘ ]\f? /R 458

1B 310

MR L OV TN L 689

BIEH) T 2 £ — 1,834
E¥x ) T7T0EF 9,169
FEIY7T 2,213
HFEAreER LD EFE 11,382

Wit PwC D FH

EXERE

FEEMR O EHIIZ, RRVEE ) — N> TERERL L BN AMA v 7 2 —DTF > "I ANEEFLET
HEFREND, NETDHHWRNEMSHERNZTHNE 7 X —N 5D DHRIEFEIL 7,336 T— T —ThH D, kK
RENRIADD BT X —NRRVEE ) — N2 1,834 =— D —+t#as 5F 35 LFHRIND, 26T
F o FOFERBITIE, BEDIR OR% E TIZ 2.0 JK INR OEE (33418 USD) NULELRDRIALTH 5,

# 8.8 : EEREORMELY

PEERE, BN : Rs. Crore

AR T2 5 — 157,058
H B 7 85,082

(L5 & VB ML 16,683

Vi 71 27,721

AN e e 16,671

e 6,043

S L VTN 4,858

Bt 2 £ — 43,454
G 200,512

Wi PwC D FH

REEEE — RV #XBEREE 299
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[ETFEHIE
0 % —EDEELEFELEREIH

E%Eﬁﬁ\/~F®@%¥%%~HX¥K%%#~HX%%ﬁ?é%%@@ﬁ@ﬁﬁ%ﬁé(?ﬁb%\
FIEEEM) o mASHIC, 2O & 5 ITEEERY - FHERYICAIH S V2 TR 08 KR ORI Ok 7adn B (Rdh,
A, BRHESE) (ICOWTHE - HiHE ShD & BI~ORBEELFHEHET D, Ao HK L, W@%&U*%
SNIBEREM OB 7 Z MM Ot &+ %, AU/ — FRZEICER T 2 BRHEEE ML 506,180 A &
S5,

EBDELVEZT > T SDFFaIEENME

FESN TV AEEROTE 2 BRIX, YUi%/ — NIRRT 2 Wiz A v 7 T 28425 2 Li2h
B, Fr. B — FEOER S AT L&/ LT85, b WNIFDVATAETAS AT 4 v
B OEE I NT EWmUNCER T 5 2 L b EAS TV D

HERDZE & E B

THEMHHOFEMR QRN ~ A Y =TT T, Y%/ — Re4%/ — NMHEEoBS o4 —, FEERr ¥ —,
m%ﬁy&~\Ei@%@@@%%ty5~&%Uﬁﬁékb®@$%ﬁﬁ%%®gﬂ%H%LTwé (58
FEHE, AR SNAEKE . SOICHEBPEATZEEOER - BnkiaiR OO KROM A 2HT 5
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Bl Land acquisition price
per acre

Cost of Land
— Cost amal development and
support infrastructure
O&M costs for support

. infrastructure
Assumptions —
Land sale price per acre
e Revenue
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ariffs for infrastructure
services

# 9.3: LN SER EERTSHE

Particulars T INR

Land acquisition price per acre 0.70
Land development cost per acre 0.50
Total Cost of developed land per acre 1.20
Selling price of land per acre 1.50

92. O ,fax k

Tave s NERZ, EEOWKICE S A T T B R L PEENT LRI A OFLFEIC DWW T ORI 7R 4T
MU CTHESN, HH#EEE - HH#BER., / — ROV R— b1 o7 7 O3, BEHEL L OEFZRT O
FlFOIRAEMEZ G 7 r Y7 VEABRBE SN, BHEOHEEIT, 4i%/ — NOFEMR N - ~ &
2 =77 AHEESEIThb, BERIZOWTE, BB OENOMERS X OEEREE OXFv—F 70
Tz, TORTIIEREHNORMEY R LTW5,

B ®E — R U #IXBIREE 304
PwC/ HAT &
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CAPEX Cost.(F5 INR)  Share (%)
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18 B 2806 9%
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Financing Component % contribution of TPC
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O&M Cost (Rs. Crore)

B Green Area Maintenance m Roads m Railway
m Water and ET m SWM m SWM (Capacity Building)
= Power
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5,208 , 5%

3,791, 3%

Revenue Streams (Rs. Crore)

m Railways

= SWM

H Power

4,306, 4%

m Land lease rentals

® Water & ETP

m Service Charges
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Cash available vs Debt Service and Capex

Requirement
10000
8000
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4000
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(0]
q$$§$%&3¢$ﬁﬁ%@$ﬂ&}¢$?ﬁ%ﬁ&iﬁ%ﬁé*

m Cash Available for debt service mTotal Debt Service Requirement

m Internal Accruals for Capex
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Cost Components vs Revenues (Rs. Crore)
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=270 DY —AE % 13.5 B INR ERE LT O, EEFEIZ 1 =—H—Y720 12 H )7
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2. EHIEUFHEK D 10%B LV 20% 05 B - 27 47 ¢ IRRISHT 2T, 20T T U FDDIC
FHl S AL, FREOF v — MR RSN TN D,

3. EPC= 2 ¥ EHT 2,

4. THUEGEANRE A 10% 3 LY 20% 1K 9%,
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Sensitivity - Change in Equity IRR (Base - 10.85%)

-0.37%
-0.18%

-3.15%

0.34%

Water Tariff falls by 20%
Water Tariff falls by 10%
Reduction in yoy land offtake by 40% -.

Land lease price falls by 20%

-1.65%
-2.11%
-1.13%
-0.58%

Land lease price falls by 10%
Land acquisition cost increases by 20%
Land acquisition cost increases by 10%

EPC Cost increases by 10%

-0.035 -0.03 -0.025 -0.02 -0.015 -0.01 -0.005

(0]

0.005 0.01

Sensitivity - Change in Project IRR (Base - 10.97%)

-0.27%
-0.14%

-2.52%
-1.30%
-1.67%
-0.89%
-0.44%

[0)

0.25Reduction in yoy land offtake by 40% -...

-0.03 -0.025 -0.02 -0.015 -0.01 -0.005

Water Tariff falls by 20%
Water Tariff falls by 10%

Land lease price falls by 20%

Land lease price falls by 10%

Land acquisition cost increases by 20%
Land acquisition cost increases by 10%
EPC Cost increases by 10%
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Selective Unbundling - Change in Equity IRR (Base - 10.85%)
-1.27% ! All Except Road
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0.00% | SWM
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Selective Unbundling - Change in ProjectIRR (Base - 10.97%)
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GIFT City JUSCO Sri City Dahej SEZ Mahindra World City SEZ
(Jaipur)
THOEE (acre) 886 15,814.70 7000+ 4279.86 3000
EREM0R S 7L HY HY 72l HY
JV: Gujarat Urban Tata steel ® 100% 7=tk TIAN—h- AT 477 ONGC(Oil and Natural Mahindra Group & TIDCO (245 JV
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Limited (GUDC) & Private limited (IH (Gujarat Industrial
Infrastructure Leasing & Satyavedu Reserve Infracity =~ Development Corporation)
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GIFT City JUSCO Sri City Dahej SEZ Mahindra World City SEZ
(Jaipur)
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P EH FEEY — X (54EH])

FAZEMBA%EME: 1250INR /10012
(GIFTCL) " 1000INR/ 100f2
(GIFT SEZ)

E B F#E: 950INR /10012
(GIFTCL) /750INR/100f2
(GIFT SEZ)

R RR B3 M
350INR/100f2 (GIFTCL) /250
INR/100f2 (GIFT SEZ)

17 Respective website

e —
PWC/ HAS T8

AR Y M PXBE S

(BI1h—E=2
JKIE « BEAKE B, R —t
A ABTTEEHEY) (MSW) &
B EZE—E A, MER
AT L(GIS) | AT
EH, BEE—EA R

BIOZoMo-Hns 7

NOARYENERLNL T
FO—T T VAT L)

24 CHi#% — 1,200INR
/m2 / 4

1E RV D HFE
1ERYDOHRFEE

P—rt 2Ek — 12INR/m? /4F

339



Z IV EMNDORRY J— K& CBIC D720 OH|EBER

CBIC 7= D FE/REBEIEL GoTIN DEEZEZED L, ARV ) —FO=HI2, IROBIEMBENIREIN

T2,

At the Central Level

Apex Authority (Proposed
o National Industrial
Monitoring Cell Corridor Dev. Authority-

PMO & Embassy of Japan NICDA)

Industrial Corridor

Cell in Depts. Of: o DMICDC, VCIC.
. ,\;ﬂ;n epts. Of CBIC Co?'mdor BMEC &,other,
* Shipping Unt

+  Railway Board Corridor Units

X 11.8: Z IVF FIMND CBIC D& FF)b » LUVICRIT B I

e  HEEREINTWS., DMIC 25T A > RO T OPEERER BT & B4 2 4 [E pE £ MR B 7
(NICDA)

o NICDA %, kEx RPEERMIETOEREET/ 707 SORITICHY ., TXTH SPVIE IO
WSO 70y =7 MR S— F =t LCoKEEHE Y,

+  CBICHEE=~=v F# NICDA ® FIZ/ESNL5,

e NHAL MHAELER ZE 27 EOEE /2R 9uiBiE, NICDA OBEHSITRELEV ATy, 2O
oI, EERNRA 7T a2 FOFE, FT, BEEAHET S0, o
BRI Y BRI AN TE D,

o PMOBLIOAAKMEE CHESNIEYRLEE L, K MEOEEMEZIERT 5,

X 11.9: % I F FMAND CBIC DFA DM L)L D EErG

Government of Tamil Nadu
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Goa |

Delhi |

Sikkim |

Haryana |
Maharashtra |
Tamil Nadu |
Gujarat |
Uttarakhand |
Kerala |

Punjab |

Himachal Pradesh |
Andhra Pradesh |
Karnataka |
Arunachal Pradesh |
Nagaland |
Mizoram |

West Bengal |
Meghalaya |
Tripura |
Rajasthan |
Chattisgarh |
Orissa |

Jammu & Kashmir
Madhya Pradesh
Jharkhand
Assam

Manipur

Uttar Pradesh
Bihar

o 20000 40000 60000 80000 100000 120000 140000 160000 180000

HPf: Economic Survey of Karnataka 2012-13

K 12.1 — A¥%7= 0 ERFS$(Current Prices :2010-11)
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Mumbai
New Delhi
Chennai
Bangalore
Ahmedabad
Hyderabad
Kolkata
Chandigarh
Bhopal
Kochi
Panaji
Jaipur
Kanpur
Bhubaneshwar
Guwahati
Panta

o 50000 100000 150000 200000250000 300000350000

Rupees in crores

Source : GOI - FACT SHEET ON FDI
From APRIL, 2000 to NOVMBER,

Xl 12.2FDI1 O (2000/4 — 2013/11)
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HiFT: World Bank
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Appendix A. - Industrial Analysis

A.1. Central and State Scheme for Electronics Sector

Appendix 1: Central and State Scheme for Electronics Sector

Scheme Policy Incentive
Central EMC(Electronics » 75% of the project cost (subject to the a ceiling of Rs.50 Crore)
Scheme Manufacturing given to SPV formed for this purpose
Clusters)
MIP-S (Modified e CPEX subsidy of 25% to Non-SEZ Units
Special Incentive * Reimbursement of CVD for capital equipment for Non-SEZ Units
Package Scheme) » Reimbursement of central taxes and duties (custom duties,

service tax, excise duty) for high technology and high capital
investment units (such as semi-conductor units)

State ESDM Policy 2014 * Reimbursement of 50% of the actual costs for filling a patent.
Scheme * Reimbursement of 50% of actual cost incurred in export
promotion activities (international marketing, sales promotion,
trade show participation etc...)
* Reimbursement of 20% of the actual R&D expenses
e 10% capital subsidy or Rs. 5 crore for the first two Anchor Units
in greenfield cluster
* Reimbursement of 95% of Central Sales Tax for domestic sales
outside Karnataka (inter-state sales),

Millennium IT Policy ¢ The lowest taxation; 0.25% on computers and computer
2000 peripherals , and 4% work contract tax on the annual
maintenance contract on hardware

« exempt from payment of entry tax and purchase tax on computer
hardware, computer peripherals and other capital goods
including captive power generation sets, during the
implementation stage which can be extended up to five years
from the date of commencement of implementation

» Sales tax exemption for a period of 10 (ten) years or deferment
for a period of 12 (twelve) years, subject to a ceiling of 200% (two
hundred percent) of the value of fixed assets.

e For IT industry with Captive power generation, total exemption
from payment of electricity tax and total exemption from
payment of sales tax on fuel used for captive power generation

» Special incentives for Mega projects (the investment more than
Rs.100 crore)

Source : EMC notification, ESDM Policy 2014, IT Millennium Policy
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A.2. Electronic Products under BIS registration

The Department of Electronics and IT (DeitY) has issued the Electronics and Information Technology Goods
(Requirements for Compulsory Registration) Order, 2012, bringing into force a scheme for mandatory regime
of registration of 15 electronics products. Subsequently, another 15 products were added as per Notification
dated 7th November, 2014.

Appendix 2: Electronics Products under BIS registration

SI.No. Product
1 Electronic Games (Video)
2 Laptop/Notebook/Tablets
3 Plasma /LCD /LED Televisions of screen size 32” & above
4 Optical Disc Players with built in amplifiers of input power 200W and above
5 Microwave Ovens
6 Visual Display Units , Video Monitors of screen size 32” & above
7 Printers, Plotters
8 Scanners
9 Wireless Keyboards
10 Telephone Answering Machines
11 Amplifiers with input power 2000W and above
12 Electronic Musical Systems with input power 200W and above
13 Electronic Clocks with Mains Powers
14 Set Top Box
15 Automatic Data Processing Machine
16 Power Adaptors for IT Equipment
17 Power Adaptors for Audio, Video & Similar Electronics Apparatus
18 UPS/Invertors of rating < 5k VA
19 DC or AC Supplied Electronics Control gear for LED Modules
20 Sealed Secon(.iar}f Cells / Batteries containing Alkaline or other non-acid Electrolytes for use in
portable applications
21 Self-Ballasted LED Lamps for General Lighting Services
22 Fixed General Purpose LED Luminaries
23 Mobile Phones
RREE — Ax U MXEEERE 391
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SI.No. Product

24 Cash registers

26 Copying Machines / Duplicators

28 Mail Processing Machines/Postage Machines/Franking Machines

30 Power Banks for use in portable applications
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A.3. Central and State Scheme for Food Processing Sector

Appendix 3: Central and State Scheme for Food Processing Sector

Scheme Policy Incentive

Central Mega Food Park » A capital grant at the rate of 50 percent of the eligible project
Scheme Scheme cost (excluding cost of land, preoperative expenses and margin
money for working capital)

State Integrated » Exemption from Stamp Duty for MSME, Large and Mega agro

Scheme Agribusiness based industries and agri infrastructure

¢ The exemption of stamp duty and concessional registration
charges

*  100% exemption from payment of Entry Tax on ‘Plant and
Machinery and Capital Goods’ for an initial period of 3 years
from the date of commencement of project implementation

* For 100 % EoU, 100 % exemption from payment of ET on ‘Plant
& Machinery and Capital Goods’ for an initial period of 5 years
from the date of commencement of project implementation

»  Exemption of APMC cess / fees for MSME, Large and Mega agro
based industries and agri infrastructure

*  One time capital subsidy up to 50% of the cost of effluent
treatment plants (ETPs), subject to a ceiling of "100 lakhs by
MSME, large and mega agro based industrial unit and “500
lakhs for common effluent treatment plant established as part of
agri infrastructure facility

* All new large and mega agro based industries established shall be
offered interest free loan on VAT as prescribed

Development Policy
011
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Appendix B. - Methodology for
designing and evaluating railway
connections to the proposed new
manufacturing nodes

B.1. Methodology

B.1.1. Concept of Logistics Hubs and their operation

The connection of the proposed manufacturing nodes by rail, and to a lesser extent by road, is vitally dependent
upon the efficient operation of centrally located intermodal transfer terminals, or Logistics Hubs, within each
node. These Logistics Hubs, which are evaluated in detail in the Logistics section of the Draft Final Report, will
facilitate the transfer of cargo between road and rail, as well as the handling, storage and, where necessary,
customs clearance, of containerized and breakbulk cargo. They are also the only practical means by which rail
can access each node. The same is not true of road transport which can access individual manufacturing
establishments within the nodes, via a dense network of local roads which will be provided in each node. Thus,
rail connections to the nodes are inextricably linked to the operation of Logistics Hubs and will to a large extent
determine the component facilities and layouts of the latter.

B.1.2. Railway electric traction

Recent discussions between the CBIC Railway team and the Advisor (Infrastructure) to the Indian Railway
Board confirmed that the Indian Railways has an expectation of serving each node by electric, rather than by
diesel, traction.55 This is because the Southern and South Central Railways have already electrified most of their
networks and the South Western Railway is implementing plans for the rapid electrification of its network.

A major problem which arises in connection with the construction of Logistics Hubs is that the rail sidings for
loading/unloading of cargo in the hubs cannot be equipped with overhead catenaries for electric traction. This
is due to the potential interference of overhead lines with the operation of high lift cargo handling equipment,
such as reach-stackers and top lifting forklifts. Further, en-route changes of traction from diesel to electric are
not considered practical, since they will greatly impair rail efficiency and add to operating costs.

Therefore, it will be essential to construct reception sidings just outside the hub boundaries to allow electric
locomotives to be repositioned at the rear of their trains and to push back complete train consists (of up to 700
metres in length) into the loading/unloading sidings within the hub. For this purpose, approximately the first
150 metres of track within the hub leading into the loading/unloading sidings would have to be overhead wired.
In this way, electric locomotives will be able to enter loading/unloading sidings as far as the second pantograph
on each unit, to couple to or uncouple from their trains and to move forward under electric power to the
reception sidings.

55 Meeting between G Pillai, Adviser Infrastructure of the IR Board, and P Hodgkinson and D Vijayaraghavan of the CBIC
Rail team in New Delhi. on 13 November 2014.
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B.1.2.1. Types of traffic to be handled in Logistics Hubs

It is not considered practical to develop logistics hubs to handle any traffic other than containers or break-bulk.
The traffic forecasts prepared by the CBIC Railway Team envisage that the outputs of the nodes will, with the
exception of those dispatched to short haul destinations, be containerized. In the case of inputs, with the
exception of liquid petrochemicals which will be fed into Ponneri and Krishnapatnam by pipeline, almost all
inbound tonnage will be steel moved in break-bulk lots, either from the ports by road or from domestic steel
plants by rail. 56

The initial input/output analysis which was based on the land acreage forecasts of the PWC team envisaged that
metal manufacturing would take place within all nodes. This is not considered to be realistic in view of the
likelihood that it would require transport of coal or other bulk minerals by rail and the creation of large
stockpiles of such materials within each node (and possibly hub). Accordingly, the Rail team has modified the
forecast to allow only for inputs of manufactured metals for downstream manufacturing processes, such as auto
component, machinery or medical equipment manufacture.

B.1.2.2. Management and financing of Logistics Hubs

It is assumed that Logistics Hubs will be constructed by the SPV companies established by the Government to
act as landlords and developers of the nodes. It is likely that the management and operation of the hubs will be
contracted out through a competitive bidding process, to logistics specialists who will be required, at minimum,
to invest in and operate cargo handling equipment within the hub. It is possible that the hubs could be run
along the lines of the CONCOR model, whereby the entirety of the investment in the hub (in the infrastructure,
as well as in the cargo handling equipment) could be the responsibility of the hub operator. In this case, the
operator would also invest in specialized container wagons, contract with the railways for the scheduling and
haulage of trains, and recover costs through haulage charges on freight customers.

The role of Logistics Hub operators and SPV companies might therefore be clearly defined inside and outside
the hub. Inside the hub, hub operators might be responsible for:

)] Construction and maintenance of paving, roads, railway sidings, buildings and utilities; and

(ii) Acquisition, operation and maintenance of reach-stackers, top lifting forklifts, small forklifts in the
CFS, racking systems and pallet movers.

Costs incurred in these activities, including the payment of land rent to the SPV company, would be offset by
handling charges to be paid by freight customers.

Outside the hub, the SPV company might be responsible for:

1) Construction and maintenance of electrified access lines (connecting to mainline) and reception
sidings.

The cost of this investment would be recovered in the land rent chargeable to the hub operator, who in turn
would pass this cost on to freight customers as part of the haulage charge.

Outside the hub also, the hub operator might be responsible for:
1) Acquisition and maintenance of container wagons

(i) Scheduling and managing the arrival and departure of container and steel trains

56 Where steel is moved by road from the ports, it is assumed that it will by-pass Logistics Hub and be transported directly to
factories.
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(iii) Arranging with the Railways for the scheduling and haulage of container and steel trains

In the case of items (iv)-(vi), the hub operator would be required to contract with the Railway and would pay
the IR haulage charge, which would be passed directly on to freight customers together with allowances for
wagon investment and the payment of land rent to the SPV. In this sense, haulage charges made on freight
customers would be revenue neutral, merely recovering costs incurred by the hub operator outside of the hub.

Such an arrangement would have the benefit of providing a clear demarcation between responsibility for
infrastructure provision and maintenance inside the hub, which would be that of the hub operator and that
outside of the hub which would be the responsibility of the SPV. In that sense, the responsibility of the SPV will
be identical to the SPV’s responsibility to provide other infrastructure, including roads, within the node.

With specific regard to the Ponneri Node, it is unclear at this stage whether the SPV would be required to
contribute directly or indirectly to the cost of the Minjur-Ennore Port railway line from which the access line to
Ponneri would take off. A direct contribution could be in the form of a share of the capital costs of the line,
which is currently expected to be financed by Ennore Port (now renamed Kamarajar Port) and possibly
Kattupalli Port (whose contribution would fund a siding to their port from the line).

There could also be an expectation of an indirect contribution from the Node via track access charges. While
there is an agreement between Kamarajar Port Ltd and IR that no charge would be made for railway traffic to
and from the port, there is no similar guarantee that other traffic (e.g. to Ponneri node) would not have to pay
for operations on the Minjur — Ennore line.

This access charge would be paid by Indian Railways and transferred to the Hub Operator via the haulage
charge. If this is likely to eventuate, it could threaten the viability of the node and should be strongly resisted.

In the light of the likely management and financing arrangements for the logistics hubs (as outlined above), it
was decided that the financial appraisal should be undertaken only in respect of the investment required inside
the hub and therefore to be borne directly by the hub operator. Investments in the railway facilities outside the
hub are expected to be recovered from haulage charges made by the hub operator on freight customers.

It should be noted that in the case of steel traffic, rolling stock is supplied by the Railway and is paid for as part
of the haulage charge which is also recovered from freight customers.

B.1.3. Modal share calculations based on input/output forecasts

Manufacturing inputs and outputs will be transported to and from the proposed nodes by road and rail, and in
some limited cases, by pipeline. The input/output analysis on which the transport volumes are based was
constructed from land area (acreage) forecasts by type of industry prepared by the PWC Regional Development
team. This input/output analysis was prepared by the NK Urban/Industry Planning team. The methodology
used to translate the acreage forecasts into input and output tonnages for each industry within each of the
manufacturing nodes was described in the Industrial Forecasts section of this report.

It was assumed that the input and output volume forecasts prepared by the Urban/Industry Planning team will
be indicative of the actual volumes of freight moving into and out of the nodes in each of the forecast years.
However, it was found necessary to make some adjustments to the input/output forecasts because they allow
for metal manufacturing from raw materials, which is considered to be beyond the scope of the nodes.

From the adjusted base, it was necessary to estimate the Origin/Destination distribution of the traffic, inclusive
of the split of traffic between domestic ODs and the ports, and then to estimate the modal share of the traffic
between each Origin and Destination. Ultimately, this information will be needed to estimate the proportion of
total traffic arriving in or departing from the nodes by road and rail respectively.
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B.1.3.1. Adjustment of input/output forecasts

The forecast of land area allocation by industry used as a basis for input/output tonnage forecasts was adjusted
as follows:

1) The allocation to “Metallurgy” was changed to Auto Components, Equipment and (where relevant)
Medical Equipment manufacture, for the reasons given in Section 1.3 above;
(ii) Only the first two years of the acreage forecast were used to establish the starting input/output

tonnages for all nodes and growth in subsequent years was assumed to be at BIS rate of 11.42% as
identified in Interim Report 2.

The second of the above changes was made because the average rates of growth derived from the acreage
forecasts were greater than 15% per year and thus would neither be realistic nor sustainable over the 20 year
forecast timeframe.

The resulting adjusted forecasts of input/output tonnages are as follows:

Appendix 4: Input / Output Tonnage Forecasts (adjusted)

Node Inputs (tonnes) Outputs (tonnes)

2017/18 2023/24 2027/28 2032/33 2017/18 2023/24 2027/28 2032/33
Ponneri 627,783 1,078,017 1,851,149 3,178,756 538,046 923,922 | 1,586,541 | 2,724,376
Tumkur 417,070 716,184 1,229,817 2,111,818 378,213 649,459 | 1,115,238 | 1,915,065
Krishnapatnam 553,636 950,693 1,632,511 2,803,314 492,022 844,890 | 1,450,828 | 2,491,333

B.1.3.2. Origin/Destination estimates

Input/output tonnage estimates for each industry within each node were split by principal OD pairs in two ways.

First, the shares of input and output volumes originating in or bound for the ports were determined on the basis
that:
)] On average about 20-30 per cent of the output tonnages of the Ponneri and Tumakuru nodes and
about 40 per cent of Krishnapatnam’s output tonnages would comprise containerized exports
bound for the portss7;
(i) All of the export container volume originating in the Ponneri and Krishnapatnam nodes would be
transported by road to nearby ports, while the export container volume from Tumakuru would be
split equally between Ennore and Krishnapatnam ports (with a major share of the volume being
transported by rail);

(iii)
(iv)

Steel carried in break-bulk form would comprise the major share of input tonnage to all nodes.

In the case of Ponneri and Krishnapatnam, steel inputs would be split 50:50 between imports
through the ports and steel from domestic sources (Salem for Ponneri and Bellary for
Krishnapatnam), while all of Tumakuru’s steel inputs would be sourced from Bellary.

Second, the 60-80% of output tonnage bound for domestic destinations was assumed to be split 60%:40%
between long haul and short haul destinations respectively. New Delhi, being the focus of freight flows to
northern India was assumed to account for some 60% of the long-haul tonnage.

57 The share of exports in Krishnapatnam’s output was expected to be relatively high owing to the assumed greater capacity
of the port to attract mainline container vessel calls in future years.
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B.1.3.3. Modal share estimates
In general, the modal share assumptions were as follows:

(i) For freight hauls in excess of 450 km, rail will have a 100% share;
(ii) For freight hauls of 300-450 km, the respective shares of rail and road will be 80%:20%; and
(iii) For freight hauls of less than 300 km, road will have a 100% share.

A comparison of road and rail charges for the haulage of containers in the Chennai-Bengaluru corridor was
made as a basis for estimating the likely modal shares in this corridor of 330-350 km. The results of this
analysis are given in Appendix 2 below. They indicate that if the inverse relationship between road and rail
haulage rates is used to determine the relative modal shares, rail would have nearly an 80% share of the 20ft
container volume carried in the westbound direction and a share of greater than 80% of the eastbound volume.

Significant service differences between road and rail could operate to limit the rail share. For example, if rail
service delivery is at a lower level than that of road owing to the operational priority given to passenger traffic,
rail could suffer a reduction in its modal share of container traffic in the corridor, notwithstanding its price
advantage.

This was found to explain why rail had failed to penetrate the market for transport of new cars, despite the
introduction of a new auto transport policy which involved investment in new multi-level car transporter
wagons and a significant price advantage over road transport (see Interim Report 3).

While it is likely that IR will continue having to give operational priority to passenger traffic, it must be hoped
that the proposed expansion of track capacity in certain critical line sections (as outlined in Interim Report 2)
will compensate for any negative effects of such a policy on service delivery.

Appendix 5: Comparative analysis of charges for road and rail haulage of containers

1. Comparative distances

|Route Road distance Rail distance
(Km) (Km)
Harbour of Madras - Bengaluru (centre) 342 N/A
Harbour of Madras - Whitefield ICD 322 334

2. Comparative haulage charges

Route Road Rail Ratio rail/road [Inverse ratio | Indicated modal shares
Rs.per container | Rs.per container-km |  Rs.per container Rs.per container-km rail road

Harbour of Madras - Whitefield 20ft loaded 36,000 111.80f 10,200 30.54] 0.27 3.66 78.5%) 21.5%|
20ft empty 12,000 37.27] 7,000 20.96) 0.56) 1.78] 64.0%] 36.0%]
40ft loaded 40,000 124.22 16,500 49.40] 0.40 2.51] 71.5% 28.5%]
40ft empty 18,000 55.90) 13,000 38.92) 0.70 1.44] 59.0%] 41.0%

Whitefield - Harbour of Madras 20ft loaded 36,000 111.80 6,800 20.36) 0.18 5.49 84.6% 15.4%
20ft empty 12,000 37.27] 4,700 14.07 0.38 2.65 72.6% 27.4%]
40ft loaded 40,000 124.22 10,850 32.49 0.26 3.82) 79.3% 20.7%]
40ft empty 18,000 55.90} 8,600 25.75 0.46 2.17 68.5%| 31.5%)

Assumptions:
(1) Like for like comparison (haulage to/from Whitefield ICD by road vs. rail), on basis that road would have to call at Whitefield for customs inspection
(2) Road rates apply irrespective of direction of travel

The modal share assumptions listed above were used to determine rail modal shares of container and break-
bulk traffic to and from each of the 3 proposed manufacturing nodes. The results of this analysis, as shown in
Appendix .3, reflect the following assumptions:
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M)

The rail share of container transport volume is highest for the Tumakuru node where the average
haulage distance is significantly greater than 450 km and lowest for the Ponneri and
Krishnapatnam nodes where local road hauls of containers between the nodes and the
neighbouring ports predominate;

(i) Steel haulage between Tumakuru and Bellary is 100% by rail, owing to the advantage that rail has
with the operation of specialized steel carrying wagons marshalled into long unit trains, despite the
haul distance being less than 300 km;

(iii) In the case of Ponneri and Krishnapatnam, steel haulage is split 50:50 between imports through
the ports and domestically produced steel, with the result that their steel input volumes are shared
equally between road and rail;

(iv) Food grains transported to Tumakuru and Krishnapatnam for food processing industries are likely
to be sourced locally and hence will be transported 100% by road;

W) Computer and defence products are likely to be transported entirely by road to local markets (or to
airports) for further processing;

(vi) Since there is a large imbalance between inbound and outbound container flows (with outbound
flows being much higher than inbound flows), it will be necessary to re-position empty containers
from Ennore and Krishnapatnam ports. This will be done by road in the case of Ponneri and
Krishnapatnam nodes and predominantly by rail in the case of Tumakuru;

Appendix 6: Ponneri node - Rail shares of container and break-bulk volume
T raffic category 2017/18 2022/23 2027/28 2032/33
Containers
- Loaded inbound (TEU) 777 1,334 2,291 3,933
- Loaded outbound (TEU) 18,448 31,679 54,398 93,411
- Empty Inbound (TEU) 26,892 46,178 79,296 1,36,165
Total 46,117 79,191 1,35,984 2,33,510
Containers - rail volume
- Loaded inbound (TEU) 777 1,334 2,201 3,933
- Loaded outbound (TEU) 11,711 20,110 34,533 59,300
- Empty Inbound (TEU) 0 0 o) o)
Total 12,488 21,444 36,824 63,233
Containers - rail share (%)
- Loaded inbound (TEU) 100% 100% 100% 100%
- Loaded outbound (TEU) 63% 63% 63% 63%
- Empty Inbound (TEU) 0% 0% 0% 0%
Total 27 % 27 % 27 % 27 %
Breakbulk
- Inbound (tonnes) 76,263 1,30,958 2,24,878 3,86,156
- Outbound (tonnes) 2,19,125 3,76,278 6,46,136 11,09,533
Total 2,95,389 5,07,235 8,71,014 14,95,688
Breakbulk - rail volume
- Inbound (tonnes) 76,263 1,30,958 2,24,878 3,86,156
- Outbound (tonnes) 0 o) o) o)
Total 76,263 1,30,958 2,24,878 3,86,156
Breakbulk - rail share %
- Inbound 100% 100% 100% 100%
- Outbound 0% 0% 0% 0%
Total 26% 26% 26% 26%
Petrochemicals - inbound pipeline (t) 4,63,993 7,96,759 13,68,179 23,490,410
Appendix 7: Tumakuru node - Rail shares of container and break-bulk volume
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T raffic category 2017/18 2022/23 2027/28 2032/33
Containers
- Loaded inbound (TEU) 3,679 6,317 10,848 18,628
- Loaded outbound (TEU) 17,779 30,529 52,424 90,021
- Empty Inbound (TEU) 14,100 24,212 41,576 71,393
Total 35,557 61,058 1,04,847 1,80,042
Containers - rail volume
- Loaded inbound (TEU) 3,161 5,427 9,320 16,004
- Loaded outbound (TEU) 15,755 27,053 46,456 79,773
- Empty Inbound (TEU) 12,594 21,626 37,136 63,769
Total 31,509 54,107 92,911 1,59,545
Containers - rail share (%)
- Loaded inbound (TEU) 86% 86% 86% 86%
- Loaded outbound (TEU) 89% 89% 89% 89%
- Empty Inbound (TEU) 89% 89% 89% 89%
Total 89% 80% 80% 89%
Breakbulk
- Inbound (tonnes) 2,21,033 3,79,553 6,51,761 11,19,191
- Outbound (tonnes) 63,875 1,09,685 1,88,349 3,23,430
Total 2,84,908 4,809,238 8,40,110 14,42,620
Breakbulk - rail volume
- Inbound (tonnes) 1,65,866 2,84,821 4,89,089 8,39,855
- Outbound (tonnes) o) 0] 0 0
Total 1,65,866 2,84,821 4,89,089 8,39,855
Breakbulk - rail share %
- Inbound 75% 75% 75% 75%
- Outbound 0% 0% 0% 0%
Total 58% 58% 58% 58%
Petrochemicals - inbound pipe+road 1,38,806 2,38,354 4,09,208 7,02,837

Appendix 8: Krishnapatnam node - Rail shares of container and break-bulk volume

T raffic category 2017/18 2022/23 2027/28 2032/33
Containers
- Loaded inbound (TEU) 528 907 1,557 2,674
- Loaded outbound (TEU) 12,355 21,216 36,431 62,559
- Empty Inbound (TEU) 11,827 20,309 34,874 59,885
Total 24,710 42,431 72,862 1,25,118
Containers - rail volume
- Loaded inbound (TEU) 528 907 1,557 2,674
- Loaded outbound (TEU) 6,211 10,665 18,314 31,449
- Empty Inbound(TEU) 0 o 0 o
Total 6,739 11,572 19,872 34,123
Containers - rail share (%)
- Loaded inbound (TEU) 100% 100% 100% 100%
- Loaded outbound (TEU) 50% 50% 50% 50%
- Empty Inbound (TEU) 0% 0% 0% 0%
Total 27 % 27 % 27 % 27 %
Breakbulk
- Inbound (tonnes) 4,68,967 8,05,300 13,82,845 23,74,594
- Outbound (tonnes) 1,90,649 3,27,378 5,62,167 9,65,341
Total 6,59,615 11,32,678 19,45,012 33,39,935
Breakbulk - rail volume
- Inbound (tonnes) 92,192 1,58,310 2,71,847 4,66,810
- Outbound (tonnes) [} o} o) o
Total 92,192 1,58,310 2,71,847 4,66,810
Breakbulk - rail share %
- Inbound 20% 20% 20% 20%
- Outbound 0% 0% 0% 0%
Total 14% 14% 14% 14%
Petrochemicals - inbound pipeline 77,012 1,32,243 2,27,084 3,890,945
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A high proportion of the outputs dispatched from the nodes, whether for export through the ports or for
transport to domestic destinations, will be containerized. In general, only outputs transported by road to local
markets will not be containerized.

Among the inputs, only steel, which is typically transported in break-bulk form, or liquid petrochemicals, which
are mostly transported by pipeline, are not transported in containers.

The factors used in converting input/output tonnages to TEU volumes, where relevant, are as follows:

Appendix 9: Conversion factors for TEUs

Product Ton_’ll_?zsuper
Medical Equipment 19
Auto Components 19
Electrical and other machinery 19
Processed Foods 16
Textiles and Apparel 14
Plastics and Pharmaceuticals 17

B.1.4. Principles for designing railway connections to the nodes

In all cases, railway connection will be via short electrified access lines (single track) linking central logistics
hubs within each node to the nearest mainline. The principles adopted for railway operation are as follows:

@) Separate fixed formation trains comprising 45 BLCA wagons for container traffic and 45 BFNS
wagons for break-bulk steel traffic will operate between Logistics Hubs in the nodes and designated
ODs without stopping except for technical purposes (e.g. crew and locomotive changes, fueling,
sanding, etc);

(ii) A single 4,500 KW (6,035 HP) WAG9 electric locomotive, or equivalent, will be sufficient to haul
both container and steel trains;

(iii) Full length trains will directly arrive in and depart from electrified 3 track reception sidings located
just outside the hub boundaries;

(iv) On arrival in the reception sidings, mainline locomotives will uncouple and run around their trains,
in order to push back into the non-electrified loading/unloading sidings within the hub, using the
electrified approach tracks;

4%)] After placing their trains, locomotives will return to the reception sidings. When unloading, re-
loading and train inspection have been completed, locomotives will pull their trains out of the hub
and depart directly for their ultimate destination;

(vi) Train inspection and brake testing will be carried out while trains are loading or unloading cargo.
Planning of the lengths of the reception and loading/unloading sidings is based on the following calculation of
train length.
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Appendix 10: Train Composition and Length

No. in Length over Overall
Train Type Vehicle Type . couplers length
consist
(meters) (metres)

Containers | WAG 9 electric loco 1 20.50 20.50
BLCA container flat 45 14.63 658.13
Brake van 1 15.00 15.00
Total 693.63
Steel WAG 9 electric loco 1 20.50 20.50
BFNS steel wagon 45 14.72 662.22
Brake van 1 15.00 15.00
Total 697.72

On this basis the length required between the turnout (switch) and the buffer stop in the loading/unloading
sidings has been determined at 700 metres, while in the reception sidings the length will be 750 metres (to
allow for some braking distance).

B.1.5. Principles for designing logistics hubs for the nodes

In each case, railway access to the node will be provided to a “Logistics Hub”, which will allow for the handling,
storage and, where necessary, customs clearance, of containerized and break-bulk cargo (mainly steel).

The central feature of each node will be a set of tracks (three each for Tumakuru and Ponneri and two for
Krishnapatnam) for the loading/unloading of containers and break-bulk cargo. These tracks must allow for the
receipt and dispatch of full length unit trains running between a single origin and a single destination,
without being broken up or re-marshalled. The length and traction type assumptions for the track layout
within the hub are given in the preceding sections.

The steel and container handling areas will be separated by a chain link fence, and provided with their own
security controlled entrances. In the Ponneri and Tumakuru hubs, a paved container yard would be provided
on either side of the rail sidings to allow the discharge and loading of wagons by reach-stacker and heavy duty
forklift equipment. In the case of Krishnapatnam a single container stacking area would be provided adjacent to
the single container loading/unloading track. The tracks would be embedded in pavement to allow cargo
handling equipment to work both sides of a train at the same time. In the case of both container and steel
trains, handling equipment would work along a frontage of 600 metres.

The CY and steel storage areas are assumed to be dimensioned with lengths of 600 metres and 400 metres
respectively. Their widths are determined by the projected cargo volume in the last year of the forecast period
(2032/33). In the case of Ponneri and Krishnapatnam, the container stacks will be three TEU deep, while those
in Tumakuru will be two TEU deep, giving widths of 18.3 m and 12.2 metres respectively. Roadways will be
provided on either side of the rail sidings to allow direct transfer of containers and steel between wagons and
road trailers or trucks.

Other facilities to be provided within each hub include: a Container Freight station (CFS -for the
stuffing/unstuffing and of containers and for customs inspection of container cargo); a long term warehouse for
storage of cargo beyond the free period of 3 days; a two storey administration building with additional space for
rental by service providers, such as freight forwarders; a trailer park; a workshop for the container repair and
for the maintenance of cargo handling equipment; and gatehouses (for security at both entrances to the hub).
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Owing to the need to accommodate long trains, the Logistics Hubs for all three nodes will have a long thin
shape, which will allow additional area for future expansion.
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Appendix C. - Power and Renewable

C.1. Single Line Diagram for underground distribution
network

Appendix 11: Single Line Diagram for underground distribution network
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C.2. Supporting design data on underground distribution
system

Appendix 12: Supporting design data on underground distribution system
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C.3. Benchmarking demand between SEZs

Appendix 13: Benchmarking demand between SEZs

Power Plant Capacity (MW) Area ( Acres) MW/Acres

Mundra SEZ 1300 44,478 0.029

Dahej SEZ 100 4,280 0.023

Kandla SEZ 900 23,408 0.038

Bhilai SEZ 230 4200 0.054

Ponneri 759 21,795 0.034

Krishnapatnam 301 5503 0.054

Tumkur 366 6138 0.059
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C.4. Substation Design

New sub-station design philosophy

In design of a new sub-station, previous
learnings from the installations of sub stations
need to be incorporated in the smart design.
Typically in Indian conditions, we see Air
insulated sub stations are used by distribution
utilities. However, the conventional Air-
insulated substation (AIS) design uses a large
number of disconnectors in order to allow for
maintenance and repair with a minimum of
interruption. The occupied area of AIS is
typically large and the maintenance demand of
the open-air apparatus is relatively high,
particularly in case of severe environmental
conditions. Besides, switchgear, its subsystems
and components are exposed to aging and
wearing during the years of exploitation that
leads to the increase in fault events over the
years of service. The attempt in the new

substation designs is to make them more compact and somewhat protected from the environmental impacts.

Appendix 14: Sample SLD for double busbar

Also, the sensing and signal processing in existing substation designs is based on a number of individual
sensors being placed in the switchyard and hard-wired directly to the control house. The individual monitoring,
control and protection devices that are using those signals for their decision-making are located in the control

house. This concept is not facilitating integration of data and signal processing across the substation.

Primary equipment design

The metal-enclosed gas-insulated switchgear inherently follows the criteria for new substation design and offers
a higher reliability and flexibility than other solutions. Due to the gas enclosed design, GIS is the most suitable

solution for indoor and underground
substations. In outdoor and hybrid
substations, the occupied area is
tremendously reduced by using GIS
technology.

GIS configurations can be applied to
any type of bus bar arrangements:
single busbar, double busbar, single
busbar with transfer bus, double busbar
with double circuit breaker, one and a
half circuit breaker scheme and ring
busbar.

The GIS substation also is compact in
design and reduces substation area
tremendously (at least 70%) compared to
the same AIS configuration. This fact
allows GIS to become the choice of
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preference for indoor and underground
substation. For a better appearance, an
underground GIS substation can be
designed with an aesthetic view that hides
its presence

The compact and metal-enclosed design of
GIS has prominent advantages and better
performance than AIS. However, the high
initial investment is a key obstacle in
expanding the application of GIS. In
remote or rural area, industrial areas or in
developing countries, AIS is still the best
choice. In places where the cost of land or
cost of earthworks is high or where the
sceneries cannot be disturbed by AIS, the
solution is to use underground or indoor
GIS.

Regarding economics, initial capital
investment is not enough to evaluate the
overall substation project. Life Cycle Cost
(LCC) should be considered, including
primary hardware cost, maintenance cost,
operation cost, outage cost and disposal
costs.

Appendix 16: Use of IT in Substation: Torrent Power

(Agra)

The LCC comparison of AIS and GIS is as follows:

Primary hardware: For primary equipment, GIS is more expensive than AIS. However, the price of
auxiliary equipment such as support, conductors, land, installation, control, protection and monitoring
can lead to a cost difference between the two systems being small.

Maintenance: The failure rate of circuit breaker and disconnecting switch in GIS is one-fourth of that of
AIS and one tenth in case of busbar, thus the maintenance cost of GIS is less than that of AIS over the

Operation cost: The maintenance cost of GIS and AIS shall be equivalent. The cost for training in GIS is

Outage cost: Since the failure rate of GIS is lower, the outage cost of AIS shall be greater.

1.
2.
lifetime.
3.
higher than in AIS.
4.
5.

Disposal cost: The cost of decommissioning and disposal after use should be capitalized. The value of
future expense must be taken into account.

Taking these considerations in mind, we propose installations of Gas insulated sub stations in the node for
primary equipment design.
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C.5. Underground Distribution Network Design

The illustrative diagrams illustrate the underground distribution network for the node.

RMU
Outgoing
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Appendix 17: Underground 11kV feeders for node
RMU
Green Footpath
belt Cable
Trench
Cycle
track
RMU

Appendix 18: Underground feeders with RMU: Sample for illustration (Source: Naya Raipur Smart City
Master Plan- PwC Analysis)
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Appendix D. - Water Sector

D.1. Applicable Water Quality Standard
D.1.1. Indian Standard Specifications for Drinking Water

Appendix 19: Physical and Chemical Quality of Drinking Water

Si.No Characteristics Acceptable Cause for Rejection
1 Turbidity (NTU) 1 10
2 Colour (units on Plantinum Cobalt scale 5 25
3 Taste and Odour Unobjectionable Objectionable
4 pH 7.0 to 8.5 <6.5 0r > 9.2
5 Total dissolved solids (mg/1) 500 2000
6 Total hardness (as CaC0O3) (mg/1) 200 600
7 Chlorides (as Cl) (mg/1) 200 1000
8 Suiphates (as SO4) (mg/1) 200 400
9 Fluorides (as F) (mg/]) 1 1.5
10 Nitrates (as NO3) (mg/1) 45 45
11 Calcium (as Ca) (mg/1) 75 200
12 Magnesium (as Mg) (mg/1) <30 ‘150
If there are 250 mg/1 of sulphates, mg content can be increased to a mximum of 125mg/1 with the reduction
of sulphates at the rate of 1 unit per every 2.5 units of sulphates
13 Iron (as Fe) (mg/1) 0.1 1
14 Manganese (as Mn) (mg/]) 0.05 0.5
15 Copper (as Cu) (mg/1) 0.05 1.5
16 Aluminium (as Al) (mg/I) 0.03 0.2
17 Alkalinity (mg/1) 200 600
18 Residual Chlorine (mg/I) 0.2 >1.0
19 Zinc (as Zn) (mg/I) 5 15
20 Phenolic compounds (as Phenol) (mg/1 0.001 0.002
21 Anionic detergents (mg/l) (as MBAS) 0.2 1
22 Mineral Oil (mg/1) 0.01 0.03
TOXIC MATERIALS
23 Arsenic (as As) (mg/]) 0.01 0.05
24 Cadmium (as Cd) (mg/I) 0.01 0.01
25 Chromium (as hexavalent Ct) 0.05 0.05
26 Cyanides (as CN) (mg/1) 0.05 0.05
27 Lead (as Pb) (mg/1) 0.05 0.05
28 Selenium (as Se) (mg/1) 0.01 0.01
29 Mercury (total as Hg) (mg/1) 0.001 0.001
Polynuclear aromatic hydrocarbons
30 (PAH) (ug/lo 0.2 02
Refer to WHO guidelines
31 Pesticides (total, mg/1) Absent for drinking water quality
Vol I. - 1903
RADIO ACTIVITY+
32 Gross Alpha activity (Bq/1) 0.1 0.1
33 Gross Beta activity (Bq/1) 1 1
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Appendix 20: Bacteriological Quality of Drinking Water

Organisms Guidelines value

All Water intended for drinking

E.coli or thermotolerant coliform Must not be detectable in
bacteria any 100-ml sample

Treated water entering the
distribution system

bacteria

E.coli or theromotolerant coliform Must not be detectable in

any 100-ml sample

Total coliform bacteria

Must not be detectable in
anv 100-ml sample

Treated water in the distribution

system
E.coli or theromotolerant coliform Must not be detectable in
bacteria any 100-ml sample

Total coliform bacteria

Must not be detectable in
any 100-ml sample. In case
of large supplies, where
sufficient samples are
examined, must not be
oresent in 95% of samples
taken throughout any 12
month period.

D.1.2. Standard for Recycled Water and Facilities Criterion in
Japan

Appendix 21: Standard for Recycled Water and Facilities Criterion in Japan

No Characteristics Standard Value for Touchable Water

1 E.coli Not detactable

2 Turbidity 2

3 pH 5.8-8.6

4 Apparent Condition Offenseless

5 Color 10

6 Odor Offenseless

. . Free residual chlorine: 0.1mg/L

7 Residual Chlorine Combined residual chlorine: 0.4mg/L
It is necessary to install a coagulating sedimentation

8 Facility Criteria tank + a sand filter, or the facilities with as well or better
treatment capabilities.
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D.1.3. General Standard For Discharge Of Environmental
Pollutants (Dischare to Inland Surface Water)

Appendix 22: B.1.3. General Standard For

Discharge Of Environmental Pollutants

Standard Value
No. Parameter
Discharge to Inland surface water
1 Suspended solids (SS) 100 mg/L
2 Biochemical Oxygen demand (BOD) 30 mg/L
3 Chemical Oxygen Demand (COD) 250 mg/L
4 Total Nitrogen (T-N) -
R Ammonical nitrogen (asN) | somg/L
[ "6 |~ Total Kjeldahl Nitrogen (asNH;) |  1omg/L
2 Freeammonia (asNH,) |  smg/L
| 8 | _NiwateNiwogen ___ [ ________omgL _____
9 Dissolved Phosphates (as P) 5mg/L
[ oo | HVawe L BSL90
1 Temperature shall not exceed 5°Cabove the
I Y [ recelving water_temoerature _ _ _ _ _ _ _
12 Oil and grease 10 mg/L
ER Total residual chlorin | img/L
[T et oI e T
15 Mercury (as Hg) 0.01 mg/L
ER Lead (asPb) | oimg/L.
T G el T I e I
R Hexavalent Chromium (as Cr™®) __ ____| _____________ oxmg/L ____________
| 19 | ________ Totalchromium(sCr) | ____________2mg/L
20 Copper (as Cu) 3 mg/L
EN Zinc(Aszn) | 77 "smgL
EX Selenium(asSe) | " oosmgL
[ o3| Nickel(@asN) | " gmgL
e [T G o T e T
|25 | . Fluoride (as ) _ | __o___o______.2m&/L .
26 Sulphide (as S) 2mg/L
2 Phenoile compounds (as C;H.OH) |  img/L
E X Radioactive materials: | T
[ | (a)Alphaemitter micro curie/ml. | 17
R (b)Beta emitter micro curie/ml. |  19®
U U 90% survival of fish after 96 hours in 100%
29 Bio-assay test effluent
[0 | _____Manganese@sMm) | _________emg/L______
L Tron(asFe) __________{____________.3mgL _____________
32 Vanadium (as V) 0.2mg/L
RS — A3V HXBRGHE
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D.2. Details of Cost Estimate
D.2.1. Ponneri
(1) Construction Cost

Phase 1(2016-2018)

Phase 2 (2019-2023)

Phase 3 (2024-2033)

- UnitRate - - - Total
liem Descripton Unit Quanity Cost Quanity Cost Quantity Cost
(INR) (Million INR) (Million INR) (Million INR) (Million INR)
WATER INFRASTRUCTURES
gsggxa':;;’s:?;e“‘ Sysem(fom | paw water pipe (DCIP, D=L,000mm) m 83678 50,000 4,184 0 0 0 0 4184
2) Water Treatment System a) WTP MLD 10,000,000 19.0 190 308 31 282 28] 249
a) Reservoir ML 7,000,000 95 67 154 108 14.1 99| 273]
b) Pump station kw 6,000,000 150] 900 240 1,440 220 1,320} 3,660
¢) Elevated tank ML 30,000,000 2.00 60 3.20 96 2.95 89 245
. d) Transmission pipe (DIP, D=700mm) m 45,602 0| 0 3,750 171 0 0| 17
3) Potable Water T 1 System ——
1. Potable Water Supply Works €) Transmission pipe (DIP, D=600mm) m 37,154 0| 0 1,980 74 7,430 276 350
f) Transmission pipe (DIP, D=500mm) m 27,164 2,600 71 1,500 41 0 0| 111
QT pipe (DIP, D=400mm) m 19,061 0 0 0 0 11,130 212 212
h) T pipe (HDPE, D=300mm) m 5,441 2,300 13 0 0 0 0| 13|
a) Distribution pipe (HDPE, D=300mm) m 5,441 19,200 104 0 0 12,900 70 175
4) Potable Water Distribution System b) Distribution pipe (HDPE, D=200mm) m 2,054 41,800 86 42,600 88 79,700 164] 337,
¢) Distribution pipe (HDPE, D=150mm) m 1,410 25,600 36 70,700 100| 86,200 122] 257|
Sub-total 5,710 2,147 2,379 10,236
1) Tertiary Treatment Plant a) Tertary reatment plantby RO process MLD 14,000,000 20.9 293 345 483 96.5 1,351] 2,127,
a) Reservoir ML 7,000,000 105 74 175 123 48.0 336 532
b) Pump station kw 6,000,000 180] 1,080 270 1,620 750 4,500 7,200
¢) Elevated tank ML 30,000,000 2.75) 83 3.60 108 8.50 255 446
é)y:g;—Pomme Viager Tr o pipe (DIP, D=600mm) m 37,154 o 0 3,000 111 7,500 279 390
2. Non-Potable Water Supply €) Transmission pipe (DIP, D=500mm) m 27,164 1,450 39 3,500 95 2,000 54 189
Works f) Transmission pipe (DIP, D=400mm) m 19,061 2,500 48 0 0 10,500 200| 248
g) Transmission pipe (HDPE, D=300mm) m 11,234, 0| 0 0 0 13,000 146 146
a) Distribution pipe (HDPE, D=300mm) m 5,441 19,200 104 0 0 12,900 70 175
3) Non-Potable Water Distribution System [b) Distribution pipe (HDPE, D=200mm) m 2,054 41,800 86 42,600 88 79,700 164] 337|
¢) Distribution pipe (HDPE, D=150mm) m 1,410 25,600 36 70,700 100| 86,200 122] 257|
Sub-total 1,842 2,721 7477 12,046
a) Sewer pipe (RC, D=700mm) m 12,195 0| 0 1,743 21 2,682 33 54
b) Sewer pipe (RC, D=600mm) m 7,992 0 0 2,905 23 4,470) 36 59
¢) Sewer pipe (RC, D=500mm) m 6,951 2,285 16 5,810 40 8,940 62| 118
1) Sewage Collecton System d) Sewer pipe (RC, D=400mm) m 4,827 9,140 44 11,620 56 17,880 86| 187|
. e) Sewer pipe (RC, D=300mm) m 2,640 18,280 48 23,240 61 35,760 94 204
3. Domestic Sewerage System
9 Sewer pipe (RC, D=250mm) m 1,998 61,695 123 70,882 142 109,068 218 483
9) Intermediate pump stations kw 300,000 45| 14 125 38 180] 54 105
a) Final pump staion kw 2,000,000 20| 40 45 90| 45 90| 220]
2) Sewage Treatment Plant
b) Sewage treatment plant MLD 8,000,000 77 62 153 122 16.4 131 315
Sub-total 347 594, 804 1,745
a) Transfer pump station kw 6,000,000 15| 90 22 132 65 390 612
1) Treated Sewage Transfer System b) Transfer pipe (DIP, D=1000mm) m 83,678 0 0 0 0| 200 17 17
fromSTP o TTP ¢) Transfer pipe (DIP, D=700mm) m 45,602 0 0 200 9 0 0 9
d) Transfer pipe (DIP, D=500mm) m 27,164 200 5 0 0 0 0 5
2) Treated Sewage Transfer fom a) Treated sewage pump staton kw 6,000,000 0 0 0 0| 90 540 540
Nellore City to TTP b) Transfer pipe (DIP, D=1000mm) m 83,678 0 0 0 0 25,000 2,092 2,092
a) Sewer pipe (RC, D=1400mm) m 40,149 0| 0 0 0 894 36 36
b) Sewer pipe (RC, D=1200mm) m 32,436 0 0 0 0 2,682 87 87
¢) Sewer pipe (RC, D=1100mm) m 26,574 0 0 0 0 4,470) 119 119
d) Sewer pipe (RC, D=1000mm) m 18,603 0| 0 1,743 32 6,258, 116 149
4. Treated Sewage and €) Sewer pipe (RC, D=900mm) m 16,812) 0 0 2,905 49 8,940 150 199
Industrial Effluent Collection f) Sewer pipe (RC, D=800mm) m 14,580 1,371 20 5,810 85 13,410 196| 300
Works g) Sewer pipe (RC, D=700mm) m 12,195 2,285 28 11,620 142 17,880 218 388
3) Treated Effuent Collecton and h) Sewer pipe (RC, D=600mm) m 7,992 9,140 73 17,430 139 22,350 179] 391
Transfer System i) Sewer pipe (RC, D=500mm) m 6,951 18,280 127 23,240 162 26,820 186 475|
j) Sewer pipe (RC, D=400mm) m 4,827 22,850 110 29,050 140 35,760 173 423
h) Sewer pipe (RC, D=300mm) m 2,640 38,845 103 34,860 92 75,990 201 395
K) Intermediate pump station kw 300,000 100] 30 230 69 700 210] 309
1) Final pump station kw 2,000,000 50 100 75 150 175 350 600
m) Effuent force main (DIP, D=1200mm) 120,494 0| 0 0 0 200 24 24
n) Efiuent force main (DIP, D=900mm) m 67,574 0| 0 200 14] 0 0| 14
0) Effuent force main (DIP, D=700mm) m 45,602 200| 9 0 0 0 0| 9|
Sub-total 695 1,214 5,283 7,193
a) Storm water drain m 20,000 37,500 750 101,520 2,030 138,250 2,765 5,545
b) Improvement of exising canal m 12,000 8,510 102 0 0 0 0| 102]
. 1) Drainage System —
5. Drainage Works ¢) Improvement of bund of existing water body m 0 0| 0 0 0 0 [ 0|
d) Outfall Structures Nos 1,000,000 1 1 3 3 2 2| 6|
Sub-total 853 2,033 2,767, 5,654
TOTAL 9,447 8,716 18,710 36,873
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(2) Operation and Maintenance Cost

Phase 1(2016-2018) Phase 2 (2019-2023) Phase 3 (2024-2033)
. . Charges Total
Item Description Unit Annual Phase Total Annual Phase Total Annual Phase Total
(%) (milion INR) | (millon INR) | (million INR) | (million INR) | (milion INR) | (milion INR) | (million INR)
WATER INFRASTRUCTURES
1) Raw Water Treament System (fOm | g, \vater pipe (DCIP, D=1,000mm) Is. 5 2002 1,046, 2092 1,046, 2092 2,002 4184
Kandaleru Reservoir)
2) Water Treatment System a) WTP ls. 5| 4.8 24 10.3 51| 117 117 193
a) Reservoir ls. 5| 33 17| 8.7 44 137 137 197
b) Pump station ls. 10| 45.0 225 162.0 810 300.0 3,000 4,035
¢) Elevated tank ls. 10 6.0 30| 15.6 78] 245 245 353
d) Transmission pipe (DIP, D=700mm) ls. 3] 0.0 0| 51 26 51 51 7
3) Potable Water Transmission System -
1. Potable Water Supply Works €) Transmission pipe (DIP, D=600mm) ls. 3| 0.0 0| 22 11 105 105 116
) Tr pipe (DIP, D=500mm) Ls. 3| 21 11 33 17| 33 33 61
g) Transmission pipe (DIP, D=400mm) Is. 3 0.0 0 00 0 6.4 64 64]
h) Transmission pipe (HDPE, D=300mm) ls. 3| 04 2| 04 2 04 4 8
a) Distribution pipe (HDPE, D=300mm) Ls. 3| 31 16| 31 16 52 52 84
4) Potable Water Distribution System b) Distribution pipe (HDPE, D=200mm) ls. 3] 26 13| 52 26 101 101 140
¢) Distribution pipe (HDPE, D=150mm) ls. 3] 11 5| 41 20 77 7 103
Sub-total 271.6 1,387.8 4292 2,146.2 607.8 6,078.1 9,612.1
1) Tertiary Treatment Plant a) Tertiary treatment plantby RO process ls. 20 29.3 146 106.8 534 290.2 2,902 3,583
a) Reservoir ls. 5| 37 18 9.8 49| 26.6 266 333
b) Pump station ls. 10| 54.0 270 189.0 945 495.0 4,950 6,165
¢) Elevated tank ls. 10| 83 41 191 95 44.6 446 582
g)y;\l;nn-Pmame Weter Transimission |3 smission pipe (DIP, D=600m) Is. 3 0.0 0 33 17 117 117 134
2. Non-Potable Water Supply €) Transmission pipe (DIP, D=500mm) ls. 3] 12 6| 4.0 20 57 57 83
Works ) Tr pipe (DIP, D=400mm) ls. 3| 14 7| 14 7 74 74 89
g) Transmission pipe (HDPE, D=300mm) ls 3| 0.0 0| 0.0 0| 44 44 44
a) Distributon pipe (HDPE, D=300mm) Is. 3 31 16 31 16 52 52 84]
3) Non-Potable Water Distribution System|b) Distribution pipe (HDPE, D=200mm) ls. 3| 26 13 52 26| 10.1 101 140
c) Distribution pipe (HDPE, D=150mm) ls. 3| 11 54 41 20 77 7 103
Sub-total 104.6 522.9 3459 17294 908.6 9,086.2 11,3386
a) Sewer pipe (RC, D=700mm) Is. 5 0.0 0 11 5 27 27 32
b) Sewer pipe (RC, D=600mm) ls. 5| 0.0 0| 12 6| 29 29 35
c) Sewer pipe (RC, D=500mm) ls. 5| 08 4 28 14] 59 59 7
1) Sewage Collecon System d) Sewer pipe (RC, D=400mm) Is. 5 22 1 50 25 93 93 129
€) Sewer pipe (RC, D=300mm) ls. 5| 24 12| 55 21 10.2 102 141
3. Domestic Sewerage Works
f) Sewer pipe (RC, D=250mm) ls. 5| 6.2 31 132 66 24.1 241 338
) Intermediate pump stations ls. 5| 03 2| 16 8| 3.9 39 49
T a) Final pump station ls. 5| 10 5| 43 21 8.8 88 114
2) Sewage Treatment Plant
b) Sewage treatment plant ls. 5| 15 8| 6.1 31 125 125 163
Sub-total 145 723 408 203.9 80.4 803.6 1,079.8
) Transfer pump station ls. 5| 4.5 23] 111 56| 30.6 306 384,
1) Treated Sewage Transfer System b) Transfer pipe (DIP, D=1000mm) ls. 3| 0.0 0| 0.0 0| 05 5| 5
fromSTP 0 TTP ¢) Transfer pipe (DIP, D=700mm) ls. 3 0.0 0 03 1 0.3 3 4
d) Transfer pipe (DIP, D=500mm) Is. 3 02 1 02 1 02 2 3
2) Treated Sewage Transfer from a) Treated sewage pump staion Ls. 5| 0.0 0| 0.0 0 135 135 135
Nellore City o TTP b) Transfer pipe (DIP, D=1000mm) s 5 0.0 0| 0.0 0 104.6 1,046 1,046
a) Sewer pipe (RC, D=1400mm) ls. 5| 0.0 [ 0.0 0| 18 18] 18
b) Sewer pipe (RC, D=1200mm) Is. 5 0.0 0 00 0 43 43 43
c) Sewer pipe (RC, D=1100mm) ls. 5| 0.0 0| 0.0 [ 5.9 59 59
d) Sewer pipe (RC, D=1000mm) ls 5| 0.0 0| 16 8| 74 74 83
€) Sewer pipe (RC, D=900mm) Is. 5 0.0 0 24 12 100 100 112
é;{:g:;dnsaen"dva?r:::f: fxt’:{z‘ ) Sewer pipe (RC, D=800mm) Is 5| 10 5| 52 2 150 150) 181
g) Sewer pipe (RC, D=700mm) ls. 5| 14 7| 85 42 19.4 194 243
3) Treated Effuent Collection and h) Sewer pipe (RC, D=600mm) ls. 5| 37 18] 106 53 195 195 267
Transfer Sysem i) Sewer pipe (RC, D=500mm) Is 5 6.4 32 144 72 238 238 341
j) Sewer pipe (RC, D=400mm) ls. 5| 55 28 125 63 21.2 212 302
h) Sewer pipe (RC, D=300mm) ls 5| 51 26 9.7 49 19.8 198 272
K) Intermediate pump station ls. 5| 08 4 32 16 10.2 102 122
) Final pump station ls. 5| 25 13 8.8 44 213 213 269
m) Effuent force main (DIP, D=1200mm) ls. 3] 0.0 0| 0.0 [ 0.7 7 7
n) Effluent force main (DIP, D=900mm) ls. 3] 0.0 0| 04 2 04 4 6
0) Effuent force main (DIP, D=700mm) Ls. 3| 03 1] 03 1 03 3 5
Sub-total 26.6 1328 7 388.7 1748 1,748.0 2,269.5
a) Storm water drain Ls. 5| 375 188 139.0 695 2713 2,773 3,655
b) Improvement of existing canal ls. 5| 5.1 26| 51 26| 51 51 102
. 1) Drainage System —
5. Drainage Works ¢) Improvement of bund of existing water body ls. 10 0.0 0| 0.0 0| 0.0 0 0
d) Outfall Structures ls. 5| 0.1 [ 0.2 1] 0.3 3 4
Sub-total 427 213] 144 1,451 283] 2,827, 4,492
TOTAL 4658 2,329.1 1,038.0 5,919.7 2,054.3 20,542.7 28,7915
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Appendix E. - Appendix E. -Solid Waste Management

E.1. Cases of Waste to Energy (Incinerator) in Japan

Waste
Gas
Ash
Fly ash

CtAaam

Crane
operation

Monitorin
Platform

Wastewater
- - . Wate

Weiahina device

Roiler driim

Steam turbine electricitv

Source: Brochure of Yokohama City.
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) Office
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Chimne

-Capacity: 1200 TPD (400 TPD x 3units)
-Incinerator: Stoker type (3units) 24hr
-Calorific value: kecal/kg: High calorific value: 3,011
Average calorific value: 2,510
Low calorific value: 1,506
Steam pressure Normal 3,920kPa
Temperature Normal 400°C
-Steam turbine (1unit): Normal 3,730kPa
Power output: 35MW 11,000V
-Exhaust gas treatment system
Demineralizer (bag filter):
Slaked lime and activated carbon injection system
NOx removal equipment:
Catalyst denitration method (ammonia water
spraying)
- Ash melting facility:  Electric resistance type (1unit)
- Total project cost: 33 billion Rs

-Boiler (3 units):

Central control room

Ash melting facility
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E.2. Cases of Processing Facility for Construction Waste in Japan

Construction waste in Japan: Specifically, concrete slabs, asphalt-concrete slabs, construction sludge, wood generated from construction works,

waste plastic, glasses, concrete chips, ceramics, scrap metals, paper, fiber, rubber, and mixed items of these are defined as construction waste.

[ L) o
-Non-PVCplastic -Non-PVCplastic | lumi
Valuable material, -PVC plastic -PVC plastic ron, atuminum
Dumping singleitem mat?rial, -PVC pipe -PVC pipe
vard unsuitable m.atenals for [ _styrofoam -lron and non-ferrous »| Combustible material >
crushing -Large iron scrap -Waste paper . . .
Recovery -Large non-ferrous -Wood waste — — Trommel screen Incombustible separation machine
_Stainl _Cardboard vanced sorting ’ ) . . . . . .
aimess argpoare Residue material -Sorting by the particle size and wind  -Sorting by crushed and reclaimed
-Wood waste -Electric wire | .
-Cardboard -Unsuitable material for umpingscreen sand
-Electric wire crushing 4>| Coarse sand(7-30mm) |—>
-Unsuitable material 4 Vibrationwindsorting
forcrushing
4>| Fine sand(-7mm) l—»
Trommel screen
4>| Fine sand(-10.mm) l—b
N Mixed waste .| Hand Crushing Specificgravity sorting =
processing line sorting line machine 4>| Fine sand(10mm-) |—> S
Aluminumsorting E
Handsorting4>| Crushed stone l—b E
line o
PVC plastics waste 2 . e .
P orecessing line N #I Ve plastics 2 Jumplng screen Spec1f"10 gravity sep'aratOJ‘t'
T Compression 3 -Removing the moisture and dust by - Sorting by the weight difference
packing 8 . :
N Non-PVCplastics waste Hand g %I Non-PVCplastics I—’ | 2 jumping
processingline > sortingline || =
8 >
é R Scrap metal
N Gypsum bo}ard waste P> é [ -
Processing line § | #I Gypsum paper >
el
% Gypsum powder
O
N Concrete waste g »| producttank —>| Gypsum powder |—>
processing line . 2 .
e}
2
Wood chips, waste paper, § | . . . .
textile waste processing 2 »| Compression packing l—» Vibration & wind separator Magnetic separator
-Sorting by vibration and wind -Sorting by magnetic forces
Ly Fluorescentlight
Processingline » »
Source: Brochure of Takatoshi Co.,Ltd.
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E.3. Appendix: Cases of Bio-methanation in Japan

Food waste processing flow

Receiving facility Crushing and screening facility Methane fermentation facility Power generation facility
Receiving Primary Secondary Separation o Gas boiler
hopper crusher crusher machine Adjusting Methane Gas holder el Heat utilization
tank fermentation tank
= = Gas engine generator 560kW
‘ﬂb» ‘Gas engine generator 560kW P
) =P Electricity
B —p — = e
2 4» Methane fermentation facility
- Water treatment Concentrated Dehyaration Drying 4
-
i v Hopper
Canned food Container e Unsuitable
‘] = Reuse | material s Fuel
hopper ewerage 'uel
& Contents City gas manufacturing supply facilities
] 5 Co2
Citygas  gqorization  Calorimetry removal
measuring adjustment
Receiving tank I device I I ‘ | 4
° A
LPG tank City gas purification device

This system has the following characteristics.

*High quality of fermentation is secured by crushing the food waste and removing the unsuitable materials at the sorting facility before the methane fermentation process.

*Supplying gas to the consumers by refining

Source: Brochure of BIOERNERGY Co.,Ltd.
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E.4. Appendix: Cases of Composting in Japan

Product

. Mixing machine Screen hopper
Receiving
Receiving hopper
Return material
hopper
Mixing o
Receiving Return machine Semi-finished Fermenter Blower Product Screen Produ(.:t bagging Product
material ~ Mixing theraw products hopper equipment .
hopper h materials and the Carrying to the shipment
opper return material fermenter by loader

The characteristics of this system is to control odor and water content by the “decompressed parallel fermentation technology” where the air suction is done from
the upper part of the facility using a blower and exhaust gas is emitted from the lower part of the facility.
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Appendix F. -Investment Environment

The dealing with construction permits is pointed out as a comparative advantage of CBIC in domestic
comparison, but is not actually competitive if includes other countries. India, including the 2 cities in CBIC, is
categorized as the expensive group. ASEAN countries, i.e., Indonesia, Malaysia, Thailand, Vietnam and
Philippines, are very competitive due to the historical competition for attracting foreign trade in the region.

Appendix 23: Dealing with Construction Permits

As for the cost and time for import, the 2 cities in CBIC are in top class in domestic comparison, and
competitive in global comparison as well. India is not comparable to the top group of Thailand, Philippines and

Malaysia, but almost equal to China, Vietnam and Indonesia. Asian countries are generally advanced in ease of
trade due to the competition in the region.

Appendix 24: Trading Across Borders - Import
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However, regarding the export, investment climate of CBIC/India saves the cost for investors but requires more
time for the procedures. CBIC is significantly inferior to the ASEAN countries in terms of ease of export.

Appendix 25: Trading Across Borders — Export

Also, the ease of getting electricity for users could be said as the strength of CBIC. However, it is only true for
large scale companies in reality.

Appendix 26: Getting Electricity

For the next, the analysis takes up the contents evaluated as weaknesses of CBIC, i.e., starting business, paying
taxes and enforcing contract.
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India requires high cost for investors when they start a business. The environment in Bangalore is
outstandingly expensive following to the most expensive city of Mumbai. On the other hand, the other

countries, e.g., China, South Africa, Thailand, Vietnam and Russia, require much lower cost than
India.

Appendix 27: Starting a Business

The environment of paying tax in CBIC is at the worst level in all over the world. The corporate tax,
which is particularly important for foreign investors, is at very high level, i.e., 30% for domestic and

40% for foreign companies. In addition, V.A.T., dividend remittance tax and other taxes are also
expensive.

50

%

F & > S
¥ & & Q
¥ ¥ &
A
&
emgm=s Corporate Income Tax === Personal Income Tax
ey \/ A T. e Interest Remittance Tax
=== Dividend Remittance Tax Loyalty Remittance Tax

Source: JETRO
Appendix 28: Tax Rates (2013)
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Here are other taxes the investors are levied in CBIC.

Appendix 29: Direct Taxes

Name Rate Description

Corporate tax 40% Plus applicable surcharge and cess. For Domestic company - 30%.

Dividend distribution 15% Plus 10% surcharge, 2% education cess, and 1% secondary and higher education
tax (DDT) cess. A holding company does not have to pay.

Tax on buyback of 20% Plus 10% surcharge, 2% education cess and 1% secondary and higher secondary
shares education cess

Minimum alternate tax 18.5%, Plus applicable surcharge and education cess. Companies whose tax payable under

(MAT) normal income tax provisions is less than 18.5% of adjusted book profits.

Taxation of the know- 25% Royalties or technical fees payable to non-residents with a permanent

how fee in the hands of establishment in India are taxed on a net basis. In contrast, they are taxed on a

foreign companies gross basis in the case of non-residents without a permanent establishment in the
country.

Taxing dividends 15% Dividends received by Indian companies from specified foreign companies will be

received from overseas taxed

group companies

Wealth tax 1% Both on individuals as well as companies of the amount by which the ‘net wealth’
exceeds 3 million INR.

Appendix 30: Indirect Taxes

Name Rate Description
Basic Customs 0-10% The rate of customs duty applicable to a product to be imported or exported depends on
Duty (BCD) its classification under the Customs Tariff Act, 1975.

Education cess at 2% and secondary and higher education cess at 1% are also levied on
the aggregate customs duties. Additional duty of customs at 4% is charged in addition to
the above duties on imports, subject to certain exceptions. ADC is calculated on the
aggregate of the assessable value of imported goods, the total customs duties (i.e. BCD
and CVD) and the applicable EC and SHEC

Basic customs duty (BCD) is the basic component of customs duty levied at the effective
rate notified under the First Schedule to the CTA and applied to the landed value of the
goods (i.e. the CIF value of the goods plus landing charges at 1%) The peak rate of BCD is
currently set at 10% for all goods other than agricultural and other specified products.
However, the government has the power to exempt specific goods, wholly or in part,
from the levy of custom duties. In addition, preferential or concessional rates of duty are
available under various bilateral and multilateral trade agreements that India has
entered into with other countries.
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Name

Countervailing
Duty (CVD)

Rate

12%

Description

It is charged in lieu of, the excise duty applicable on like goods manufactured in India.
CVD is calculated on the landed value of goods and the applicable BCD. However, the
CVD on specific consumer goods intended for retail sale is calculated on the basis of the
maximum retail price (MRP) printed on their packs after allowing specified abatements.

Central Value
Added Tax
(CENVAT or Excise
Duty)

Approx.

12%

CENVAT is a tax levied by the central government on the manufacture or production of
movable and marketable goods in India. The rate of excise duty levied on the goods
depends on the classification of the goods under the excise tariff, which is primarily
based on the HSN classification adopted so as to achieve conformity with the customs
tariff. Education Cess (EC) at 2% and Secondary and higher education at 1% are
applicable on aggregate excise duties.

There are different product, industry and geographical area specific exemptions available
under CENVAT, which present excellent business opportunities to manufacturers in
India.

Service Tax

12%

All services are taxable but for the services mentioned in the negative list. EC of 2% and
SHEC of 1% of the service tax are levied on taxable services.

Central Sales Tax
(CST)

2%

The sale of movable goods in India is chargeable to tax at the federal or state level. The
Indian regulatory framework has granted power to state legislatures to levy tax on goods
sold within that state. On the other hand, all goods sold in the course of interstate trade
are subject to the federal sales tax i.e. central sales tax (CST).

Value Added Tax
(VAT)

1-20%

At present, most of state-level sales tax has been replaced by VAT.VAT paid on goods
purchased within the state is eligible for VAT credit. The input VAT credit can be utilized
against the VAT or CST payable on the sale of goods. This ensures that the cascading
effect of taxes is avoided and that only the value addition is taxed. Currently, there is no
VAT on goods imported into India. Exports are zero rated.

Entry Tax (Octroi
Duty)

n.a.

Entry tax is on entry of specified goods into the state from outside the state for use,
consumption or sale therein. Entry tax continues to exist under the VAT regime, though
in certain states it has been made Viable and can be set off against the output VAT
liability in the state. Entry tax is levied on purchase value, which is defined as the
amount of the valuable consideration paid or payable by a person for the purchase of any
goods. The value of the specified goods can be ascertained from the original invoice for
purchase of such goods. Octroi is a municipal tax levied at the time of the entry of
specified goods into the limits of the municipal corporation. Thus, octroi can be levied if
there is movement of goods from one city to another in the same state, in the event the
cities fall under the jurisdiction of two different municipal corporations.

Stamp Duty

n.a.

Stamp duty is levied at various rates on documents such as bills of exchange, promissory
notes, insurance policies, contracts effecting transfer of shares, debentures and
conveyances for transfer of immovable property.

Research and
Development Cess

5%

Research and redevelopment cess of 5% is levied on all payments made for the import of
technology. The term ‘technology’ includes import of designs, drawings, publications and
services of technical personnel.

In addition to the tax rate, procedure of paying tax is troublesome and requires time for investors. For
example, the time of paying tax per year in China is 9 times, but it is 68 times in Chennai. This means
India has still been trapped in the short term and micro view on taxation that higher tax rate brings
more budgets to the Government. This kind of superstition prevents CBIC from growing to truly
world top investment destination.

On the other hand, long term and macro view on taxation is taken root in China, ASEAN countries as
well as globally competitive countries for attracting foreign investors. They aim at encouraging
economic growth through setting competitive tax rate in order to attract high valued globally

companies.
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Appendix 31: Paying Taxes

In the aspect of enforcing contract, CBIC is inferior to the other countries regarding the time for procedures.
Enforcing contract means the readiness of legal framework when investors get into trouble, as well as time and
cost for solving it.

Appendix 32: Enforcing Contract

As for the average wages, the office workers’ wages in 2 cities in CBIC are placed in the low level group. Given
the level of education in those cities available for white collared persons, it can be said that high quality human
resources are available at reasonable price in CBIC. In addition, in India, most of white collared persons are
English speakers. In terms of the wages for office workers, Hanoi, Manila, Jakarta and New Delhi are
comparable to CBIC.
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Office Staff

Chennai

Jakarta

Hanoi

Manira
Bangalore

New Delhi
Bangkok
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Sao Paulo
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Beijing

Hong Kong
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Moscow (n.a.)
Mexico City (n.a.)

o 2000
usD

Source: JETRO
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Appendix 33: Average Monthly Wages — Service Sector (2012)

In terms of factory workers, CBIC is included in the lower wage group. It is almost equal to Mumbai
and Delhi in India, and Hanoi, Manila, Jakarta, Bangkok, Beijing and Kuala Lumpur.
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Appendix 34: Average Monthly Wages — Industry Sector (2012)
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Although the standard of average wages in CBIC is low, the increase rate is very high. CBIC is
encountering more than 15 % of wage increase recently, which is almost equal to the rate of Jakarta,
Beijing and Istanbul. Wage increase rate is also high in entire India and DMIC.

Recently global companies are shifting their production base from those countries with high wage
increase to more cost competitive countries, such as Myanmar, Bangladesh and Lao PDR. In order to
make high value added and innovative business taken root in CBIC, the Indian/CBIC Government
should strategically construct high quality goods and services market consisting of highly educated
Indian workers who deserves the high level of wages.

Final Report — Ponneri Industrial Node Development Plan 426
PwC/ Nippon Koei



Appendix 35: Comparison of Ease of Doing Business

Singapore | Thailand | Indonesia | Vietnam India
t]* * * * *
Parameter [1=] [26th] [114th]* | [78th] — [142th]
pfascﬁce KT/Bengaluru |[TN/Chennai |AP/Hyderabad
Cost (% of
income per 41.1 64.7 40.3 41.6
@starting |capita)
a business [Time
(days) 32 40 34 33
Cost (% of
©@Dealing inc‘.)mf el 1,314.20  [1,158.70 8317 1,314.20
with capita
CONSITUtioN i
97 143
(days)
Cost (% of
® property 7.7 9.2 10.1 10.5
. ) value)
Registering
roperty |Time
ays
Payments
(no. per 32 59 59 68 78
@Paying |[year)
Tax -
Time (hrs
per year) 253:5 872 255 291
Cost (% of
®Enforcing claim)o 325
Contracts Time (days) o8
Cost to
export 8 610 g g
®Trading |(US$ per 595 339 7835
Across  |container)
Borders |Time to
export 21 17 25
(days)
Cost to
import
®Trading [(US$ per 600 833.3 1,023.90
Across container)
Border [Time to
import 25
(days)
Cost (% of o
@Closing [estate)
Business [Time
7-3
(years)

Source: World Bank
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Appendix G. Critical Projects

Projects Specific to Ponneri Node

Cost Status

(\[o} Name of the project Sector  State Entity Term
CMD
. Rs. 400
1 Northern Port Access Road for Ports Tamil TIDCO Long Term |crore (Phase
connectivity to Ennore Port Nadu Govt of Tamil D
Nadu
Rail link to Ennore Port from ﬁ?ﬁ:traj zngort
the North of Minjur Railway Tamil msty Rs. 170
2 . . Ports Shipping Long Term
station on the Chennai — Nadu o crores
; Ministry of
Gudur line .
Railways
Kamarajar Port,
.. . Ministry of
Ennore Port (Minjur) - Tamil L, Rs. 350
3 |avadi/Tiruvallur Rail link Ports haqu  [Shipping Long Term 1. res
TIDCO
Indian Railways
Rs. 1295.81
CMD crore (Civil
. . TIDCO Engg cost
Rail link from Aw.ldl to Tamil Govt of Tamil and other -
4 |Guduvancherry via Ports Long Term
Sriperumbudur and Oragadam Nadu Nadu Rs. 839.41,
Ministry of Land - Rs.
Railways 456.40
crore)
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Projects common to the CBIC region which can potentially help Ponneri Node

Name of the

[\ [o project Sector State Entity Term Status
Airports
Authority of Govt.lo i
. . . India & Tami
5 Greenfield Airport at Airports Tamil Transport Nadu |Rs. 9,000
Sriperumbudur P Nadu D P Ministry |crores
epartment, ..
., lof Civil
Govt. of Tamil Aviation
Nadu
Chennai Outer Ring .
6 [Road — Phase I and Urban Roads Tar(;ul TNRDC Short  [Rs. 2,156
Phase II (Nadu Term  |crores
Department of cRrs(;r:c;s’s726
Peripheral Road . Highways & .
7 |from Mamallapuram Urban Roads ;aréul Minor Ports, Long (Construction)
adu . [Term Rs. 5,331
to Ennore Govt. of Tamil d
Nods crores (Lan
Acquisition)
8 Bengaluru— Chennai Roads g%;;itgka NHAI Long Rs. 6,783
Expressway Term  |crores
Nadu
Line upgradation of
some sections along . Karnat.a ka Ministry of  [Long Rs. 516.9
9 . Railways & Tamil .
Chennai — Bengaluru Nadu Railways Term [crores
route
Dedicated
. . Freight
Dedicated Freight ;
10 [Corridor between Railways CBI.C 8orr1dor. ¢ Long gs 11,927
Chennai & Bengaluru region orporation o Term rore
India Limited
(DFCCIL)
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Appendix H Cost-Detail Break up

Appendix 36: Detailed Break up of cost

Phasel Phase ll Pr|1|a|se

Item (All Costs in Rs. Crore - Escalated Prices)

Upto FY | FY 20- FY 25

19 24 onwards
Roads 1,234 232 1,340 2,806
Internal Road works 452 119 1,340
Intersection works 7 1 )
River Bridges Works 46 52 0
Flyover Bridge Works 93 12 0
Road Facilities 548 13 0
Internal Public Transport Facilities Works 28 35 0
External Road Works 0 0 0
External Public Transport Facilities works 0 0 0
Major River Bridge Works 60 0 0
Flyover Bridge Works 0 0 0
Railway 96 1 19 116
Logistics Hub 96 1 19
Railway Access Line 0 0 0
Container Wagon 0 0 0
Water and Effluent Treatment Facilities 432 458 5,285 6,175
Potabe water supply works 36 48 1,413
Non-Potable water supply works 203 186 1,626
Domestic Sewerage works 47 36 476
Treated Sewage and Industrial effluent collection 38 70 998
works
Drainage works 57 118 773
Solid Waste Management 3 51 335 389
nfrastracrore. of 4
MSW
infrastructure 3 4 143
Power infrastructure cost 68 391 2,475 2,933
Generation Infrastructure 0 0 0
Transmission Infrastructure 0 0 0
Distribution Infrastructure 68 391 2,475
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