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Figure-1.3.1 Working Procedure of the Study
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1986-87 | Manufacturing 21.6 N.A,
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4) & &
(i) #& & S
19865 3 ABIER 543 B v 5 2 h M OWPRIERII112,923kn T, % D 5 381, 968k,
Jmmﬂmm,iEmﬁﬁwﬁwm\%@MMﬁﬁmmmmmvﬁﬁ%A%mﬁ%oto
Hnd 2 M OFERHGERRIT, RO H EE 7 BED D D, BIER2,000kmChH % (K2.

i
=

Kolar—bangalore —Belgawn (NH—4)

Hosur-—Bangalore —Bagepalli (NH--7)
Sholapur—Hyvdérabad Road througn Bidar District (NF-—9)
Chitradurga—Sholapur (NH—13) '
Belgaﬁm—Panjim .

West Coast Road—Goa to Capecomorin (NH—17)

SNCHNGNONCRCEE

Bangaloar —Mangalore. via Hassan (NH—48)



. .
3 . J
0 ‘% T M
b “ o L Iy
[-3 K 's
) . .
: P et
' y e o Tdergy
<
2}
y
'J
\ ~
uy = el 3
i) eRMomr
. BELGADX T
o, ¢ ANDHRY PRADESH
o o N
BELLARY.-
PR
-\ 37
xarvar Qg

L
CHITRADURGA
A Far ARy
TN
A
- "SEIKOGA e A
o . W +
> - N R
- CHERXAGALUP S
- . . OLAR
UpUPi - :
i - ° KADIKIR g vl
.
o KAHGALORE
o T
-

“q mlxsiu _ B m\am'rg}-
5 X

To Kadras
» .
g N KYSORE j ot
g% \,,1 . e ;?
?h ¥ \E, e 5
g e '\...—3
Il TAKIL HADU
KERALA ‘-i

Figure~2.1.1 Highway Network in Karnataka

.._16__



) & M _
19864 3 AKICHE 5 0 45 2 IR OFHIERIE3,024kn T, 1956411 02, 63dknic % L
S90KTRIN L tco WM ODAEBERHRNIRL. 1. 27T O BATH B '
Bangalore— Mysore
HassanﬁMang'anfe
Chikjajur—Chitradurga
Birur_*TaIa:guppa -
Bangalore—Pune
Hubli — Sholapur
Hubli=Guntakal

Hospet —Kottur metregauge

@O0 6 e en0

Mangalore—Salem

P
£ GULBARGA. O
.~ To Hydersbad

:uoéd a1

BAHARASHIRA

RATCHUR
H-J
AXDHRA PRADESH

DHARYAR

et e W P

0

HANGALORE

Figure-2,1.2 Railway Network in Karnataka



80 Kalvar Padava
Baipe

Areo,

109 Padavu

O
fair Hay

Kuduppanabetta

Feringapet

Netravati R.

Kambula Padavu

Somesrara Hadipina Padavy ZQT

.~ Talapadi

Figure-2.1.3 New Mangalore Port and Vicinity



fi) At % |
ﬁﬂfﬁﬁM®4Vfﬁﬁﬂﬁﬁﬁ®%%mﬂvﬁn—w&vyﬁn-»mzyﬁ@&éo
7Vﬁﬂmw%%ﬁ£v&4\NvﬁnhwaomﬁqrmaoAyﬁm—w@4ypm%
MER & DIt T U B, T
iv) # ¥ . . N
AL 2 Il 287kmOYRRR AR D . AT R ONEEORA LM TH Bo ST
NBEERBRL MOBEINIETH Do =2 — » =¥ 5 B2 ¥k OEBOREHHE.
2ET bV Th o TEIMSAKTISTH B,

2.2 TR _ ,
Za- s RYAR AL P L s SEIRE RS v o — LA RO 2
HBD 5, EEMEOMC EEE, BHE, 0K, —a— - vy Ha - AEBANOEHR

| SETR OB AR DR B b, ST EA ¥ ETIRAR O ER ORISR
 REEIhTW 5, |



pue uT IS) PUBT T°7'Z-2In8LJ]

JEVONNOE KOLLSINDIY DNV

30vm3s

T HAHID MWK
\=* f "ANDI0Q 4dVIS
.\ - © 4dViS 00HIS

. THINS 5O SULEYIO

»,
71"
G

\ @EHS
#nony 1300

1Mot SNIGYIT JUINZ
243 MOd ¥IBY

{, awoxuatan

JOQNd MYUTN




2,3 HERROIR |
:n—'?VﬁDHN%KEﬁ%ﬁE®Hﬂ®RﬁHHT®&%Uo

2.3.1 {REEEk
_Jhsv/hn—»%h@\ﬁEﬁO@%W&lﬂ®ﬁﬁﬁ%éb 4 R — AR ol
Bz 1 A — ARERE, BBRAMESOLDRE bR TS, $i. ¥ v r v - 2 RHE
BRI DDA T B,
IR ORBOWMBE L LATORERT,

F#2.3.1 i\‘~7({i1‘§

S1.| Description of Draught Length of Remarks
No. berth {in meters) | berths{in -
meters)
1.} Berth No. 1 9,45 198 © a straight
2. | Berth No, 2 9.45 198 continuous wharf
3. | Berth No, 3 10,10 198 594 meters in length
4, | Shallow Berth 6.50 125
5.1 041 Jetty 9.75 ©330 ‘Length between
centers of extreme
moorings
6. { Iron Ore Berth 12.50 285 With mechanized
' . shiploader
7. Additional Berth| 9.15 250
(1) —REeE<— 2
— R EIR D b DA AL A=A B (ANl A—ZNe2, S-2Ne3L Yy
o — A)
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2.3.7 WlkEEE

Za— v Ha— AR, FEOTEEEES 5.

§U~10t FTH IROBES Loy &, 5 1~22t $TOWNERALE— VLI LV 4
18t ~30t FTCDTO—F—2L—v 2, 3tDOT+—2 YT HHLOh T 5, 8
LR /8 — AR L6,000 t /nr@ﬁﬁjj&#ro'f; Yy T A—K—BREIXR D,

BRI LT ORigd & B Y, |

%2.3.2 Cargo Handling Fauipment

S1. No. = Pescription of Equipment Capacity No. available

1. "JESSOP" Electrical level luffing 3 Tons 3
wharf cranes . :

2. "JESSOP" Electrical level luffing 6 Tons 1
vharf cranes .

3. "Braithwaite" Electrical level:luffing 10 Tons 4
wharf crane {can be converted into
grab crane of &4 tons payload)

4, "Coles" Mobile Crane _ 5 Tons 1
5. "Coles" Mobile Crane 7.5 Tons 2
6. "Coles" Mobile Crane 16 Tons [
7. - "Coles™ Hosky 6803 Mobile Crane 26.35 M.T.@ 1

6M Radis

(Pick & Carry)
8. "Tata" P & H Crawler Crane 30 Tons 1
9. ' "Tata" P & H Crawler Crane 7 18 Tons 1
10, Godrej Low Mast Forklift Trucks 3 Tons 2
11. Voltas 'Yale' Forklift Trucks 3 Tons 2
12, Tractor Trailer uwnit for transportation - 1

of containers

13. Dockside bagging & stitching equipments 3 Tons Per 3
(for fertilizer/urea/NP/NPK) .

NOFE: These units are operated and maintained by
- M/s. Hangalore Chemicals & Fertilizers Limited

14, Mechanized iron ore loading equipment 6000 to 8000 1
at Kudremukh Iron Ore Berth Tons/Hr.

NOTE: This equipment is operated and maintained by
#/s. Xudremukh Iron Ore Company Limited
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F 0 O 2 B h 2 hd, 380mHRATBE I8, 000MT O B BT 5 5 o
EHETEIE-> T4 2 ) 7 OB 2 kT12, 144 CH B,
LB AN 4 OFIL 54,920 OB 1HER L TWBEEATh D,
¥7-2,190m (60m %36.5m) DK E R FEAFIATEETH 5,

2.3.4 %”‘i%)ﬁﬂ’;}ﬂﬂ
Za— XY Ho-AEOET AR -2 —K -, A=, 2EF O

Lig->ThEYD, UTOHRCRTEENTH S,

Table—2. 3. 3 Specification of Marine Craft 0wnéd by New Mangalore Port Trust

TYPE & NAME YEAR | OVERALL|MOULDED |MOULDED { LOADED FREE |OUTPYT OF | STATIC YEAR

No. oF : LENGTIl |BREAGTH | DEPTIL {DRAUGHT | SPEED ENGINE PULL or
SHIP [ BUTLY (M) (#1} @ ) (KRGTS) | (HP)(REM) | (FONS) | REPLACEMENT

t | TUGROAT 1975 | . 30.30| . 8.50 4,50 2.50 12,0 2,000 30.0 1490
eI TUG TV : o : . . 375

2 | TUGBOAT 1976 30,30 8.50 4,40 2.50 12,0 . 2,000 30,0 1991
BCI TUG v : . 315

3 } TUGBOAT ’ 1988 30,00 9.00 3.60 2.70 12,0 1,350 22.5 2018
M.V, HEMAVATIII 900

& | GRAB DREDGER 55.17 13.41 3,35 2.13 8.5 401
HANGALORE - 1,800

5 | SURVEY LAUNCH 1967 15.24 4,211 1,83 1.23 12,0 2x 165 1997
H.L, XULUR

6 | PILOT LAUNCH 1969 17.25 4,60 2.10] © . 1.15 14,0 2x 156 1989
P.L. SUMANGALA _ : i '

7 {WOODEN MOORING LAUNCIH | 1976 2,14 2.76 1.22 0.75 49 1991
M.L. NANDINI . ] '

8 { FRP MODRING LAUNCII 1984 9,70 2.97 1.82 0,59 . 108 2004
M.L. PADMINT

9 125 TON BUGY LAYING 18.28{ - 6.00 1.82
TENDER :

DCT; DREDGING CORPORATfON OF IKDIA
NMPT:NEW HANGALORE PORT TRUST

NOTES;1, DCI TUG IV & V WERE TRANSFERED FROM DIC TO NMPT IN AFR, 1988,
2, THE HOT DUMP BARGE BUILT TN 1967 WAS COMVERTED IWTO NIE SELF-PROPELLED GRAB DREDGER 'MANGALORE' IN 1984.

3. THIS DREDGER IS EQUIPPED WITH A GRAB BUCKET OF 1,91 M3 AND a HOPPER OF 750 TONS CAPACITY.
4, MAXIMUM DREDCING DEPTH IS 15 MEVERS. . .
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BED ROCK CONTOUR MAP
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Figure-2.4.3 Distribution of the Bed Rock Stratum
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F2.4.1 BEOHRFLES

.- {Kamath®) - unit:cubic meters

year. channel(a) lagoon(b) (a)+(b)

1982 1,242,600 444,300 1,686,900 .
1583 1,934,350 - 1,178,760 3,113,110 -
1984 _ 1,026,450 824;750- 1,851,200

1985 2,062,480 1,234,400 3,296,890

- 1986, 1,088,928 . 871,964 1,960,901

1987 2,039,688 1,053,306 3,092,994
mean 1,565,751 934,580 2,500,311

# M.M. Kamath, Dredging for Port Development, Case Study, Maintenance

- Dredging Practice at New Mangalore Port
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unit:cubic meters

year channel(é) lagoon(b) {(a)+(b) dredging voiume
per year

1984 | 2,195,450 - - 1,851,200

1085 | 1,911,000 1,152,000 | 3,063,000 | 3,296,890

1986 | 1,700,000%| 812,500 | 2,512,500 | 1,960,892

1987 | 2,826,625 968,500 | 3,795,125 | 3,092,994

1988 | 2,971,750 861,900 | 3,833,650 |- -
1989 | - 691,100 | ~ -
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#2.4.3 EHESHOFR (19864F)

Location’ May September
mean 70 84
center iine range 55 to 85 73 to 91
standard 10 6
deyiation
mean 74 85
lagoon ‘range 63 to 81 79 to 91
standard 6 : 4
deviation
mean 74 - .91
700 m north range 67 to 81 85 to 95
from c/1 standard 4 3
deviation -
mearn 63 a8
700 m south range 48 to 78 85 to 90
from ¢/1 standard 12 1
deviation

Note: For the two lines 700m north and south of_thefﬁenter line silt
and clay content of the samples in the onshore area from the
base line to 250m offshore are zero and they are excluded in
calculations of the mean etc.



3. AEBRMEUTEREYEDOERN

3.0 ARG

3.1.1 RARAEEIX .
%&Lum:;eovvﬁn—»ﬁbxm%ﬁﬁ%ﬁ&ﬁtf$0\wm/maw@/%o@

t%ﬁﬁi%%K%MLttﬁﬁﬁ&&héoCﬁﬁ%ﬁik\ﬁ%5§$%®@MKﬁofb

Y - G

£I0.1 T a— - TN O— LA

Pariod 1980—81 81-82{82-83|83-84|84-85185-86|86-87|87-88"
Foreign | 167 { 200 | 215 | 255 | 203 | 234 | 319 [ 344
Trade

Domestic 60 54 40 44 49 63 236 82
Trade

TOTAL 227 254 255 295 342 309 405 426

3.1.2 HERUHRY
5:3.1.2411980, /811 51987 /BE TO = a— « = ¥ H o~ AP RT HRENABER TS
%oChﬁlékw%_%éw%—W@%KﬁVﬁw&ﬁ%ﬁ%(ﬁw9*+u7ﬁ)ﬁ%ﬁﬁ
WL Twh, : o : : ‘
¥ - BESE S — AR T OEHISEIC B3 51988, 89D ISR FI SRR #23.1.3RU3.1 .4
R ' ' ‘

£3.1.2 =a— - TUHO— LBRER A BRI

Period | 1980-81}81-82 82—83'83—84 84-85|85-86|86-87[87-88
Bulk 26 40 43 69 B2 68 | 116 | 120
Carriers '
General - 163 159 152 172 189 173 182 201
Cargo

Tankers 38 55 60 53 71 68 | 107 | 105
TOTAL , - 227 | 254 ) 255 294 | 342 | 309 | 405 | 426

Bulk Carriers: Fertilizer, Iron Ore, Other One, Steel Scrap, Coal
General Cargo: Cement, Timber, Other Cargo _
Tankers : P,0.L., Ligquid Ammonia, Phosphoric Acid, Edible 0il



#3.1.3 SKEVENA— RPBMMOREAT X3, 1.4 BEFR RS - 2 H BRI MRS 7

Vessel Size (DWT) | No, of Vessel Vessel Size (DWT) | No. of Vessel
0~ 9,999 0 0 - 4,999 .
10,000 - 19,999 |. 7| | 5,000~ 9,99 8
20,000 - 29,999 | 39 10,000 - 14,999 0
30,000 - 39,999 21 15,000 - 19,999 24
40,000 - 49,999 31 20,000 - 24,999 20
50,000 - 59,999 10 1| 25,000 - 29,999 20
60,000 - 69,999 19 30,000 - 34,999 2
70,000 - 79,999 -8 o 35,000 - o
80,000 - 0 TOTAL 75
TOTAL _ - 135

3.2 BiREY
3.2.1 Bz
ﬁ&zjm%m\%kw®ﬁ%ﬁ%ﬁLfmaochmi%&mm/&@#%m%/%ﬁif
ORI IENAH T ECHEM LT, FrBHoMNsrEE crORBR 2 Vv a78#lhs
# (KIOCL) kL ag#nRiEomiik-T w5 L A KE N,

£3.2.1 Ta—-ToH0—LEEHARNTIREYE

("000 t)
Period  |1980-81|81-82|82-83|83-84|84-85 |85-86|86-87|87-88 |88-89
Export 323| 830| 1431 1505| 2387 2690| 4243| 4803| 5517
Import 639| 822 851] 1242| 995| 996] 1197| 1305| 1567
TOTAL o62| 1652| 2282 2837| 3382| 3686| 5431| 6108| 7084 |

3.2.2 RS E T & HIME
(1) #its | o
Bithic 3507 5 KSR TR C1981,/824F & 0 IRIEHUEIN L, 1988,/89% 1 HiLH IR
SEDY0.BEHHDLEE T b, COMOEESH & LTRRI.2.2CRT Lok, A
Bh, 2=b—, Y YHVEA, Fn-—-afREE 5T,



#3.2.2 Ta— - wrio-LEKHEMNRREDE i)

('000 t)
Period 1980581 81-8282-83|83-84|84-85|85-86|86-87 |87-88 188-89
Iron Ore 3 547 11221 1231 1727 2260| 3873] 4357 5011
Other Ore 43 66| 70 47 94 80 37 47 33
Granite 174 118 147| 168( 273| 215§ 244} 314 386

Stone
Coffee 63 45( - 47 39 32 43 49 46 43
Others . 40 54 451 110] 261 92 31 39 44
TOTAL . 323 8301 1431 1595| 2387 2690| 4243} 4803| 5517
(2) &WA

MAR BT LSEERARARES. B, ERERER, 2279 TEltoTnb, ThE
ROREBOWREBIIFRI.2.3DE5DTH B, -

#3.2.3 “a— - ¥UNO-LELERENE @A)

{'000 t)
Period 1980-81 | 81-82 | 82-83|83-84 | 84-85|85-86 | 86-87 |87-88| 88-89
Cement g7{ - 86| 278] 359] 36| 41] 14 1 1
Fertilizer 207) 180} 153 211t 247] 219 65| 93] 4
Steel Scrap 211 37| 420 390 .se] 81| 120] 90| 117
Timber - 0 o] o 0 ol 65| 204| 32| 375
P.0.L. 310 364| 351 348 437| 412| 533| 461] S71
Lq. Ammonia 0 0 0 0 16 17 57 791 141

/Phos. Acid

Edible 0il 0 0 0 ol 27| 47| 57| 116] 42
Food Grains 4] 1s2] 22| 141] 83 o] o 2| 62
Others 10 3 s| 14l 90| 111| a7 121 212
TOTAL 639] 822/ 851 1242| 995| 996 1197| 1305| 1567

—39—
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£3.2.4 = a— U N—LSRIBO L T HERK

'units in TEU . .

: Shipped " Landed . R
Period : : TOTAL

: Empty | Loaded Empty | Loaded
1984-85 182 472 380 213 1247
1985--86 403 515 528 367 1813
1986-87 164 1369 1198 329 3060
1987~88 865 752 597 | 817 3031
1988-89 635 | = 488 383 | 720 2226

%£3.2.5 =a—-wLHO—LERRO LT HEME

Period Tonhes
1984-85 8303
1985-86 8828
1986-87 24054
1987-88 21130
1988-89 20461
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Table-4.1,1 Type of Vessels

Years - Break bulk ships |- Dry bulk‘sbipS' Liquid bulk ships Total
1984/85 184 : 82 76 . 342
1985/86 149 BT ' 81 309
1986/87 . 182 1i6 : : 107 405
1987/88° _ 201 120 38 ' 409

# Break bulk: Cement, Sugar, Timber, Other Gen. Cargo
Dry bulk : Food grain, Fertilizer, Coal, Iron ore, Other ore,
Steel scrap
Liquid bulk: P.0.L., Edible oil, Liquid Ammonia

4.1.1 HEM _
2o VAR AR R B EMABEREIRDO LB,

Table-4.1.2 Ship Performance of Break Bulk Ships

Deseription B4 /85 85/86 86/87 87/88
1. No. of ships 182 149 | 182 . 201
2, Total cargo handled 448 506 589 .. 796
‘ :.('000 Tonnes)
3, Avg. oubput per ship 587 438 | 500 ' 488
_ day. (Tonnes} ,
4, Avg. pre-berthing time 1.38 LA | 1,10 - 1.23
5. Avg. stay af berth 4.20 7.74 6.47 ‘8.1l
6. Avg. working time 1.82° 3.63 3,19 3.53
7. Avg. non-working time 2.38 411 | o328 | 4,58
8%'Working/5tay time ratio 0.43 o 0.47 C 0,49 | . .0.43
9. Avg. output handled per| . 56,5 39.0 42,2 46,7
effective ‘hour (Tonnes) - SR C
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Table—4.1.3 Ship Performance of Dry Bulk Ships

Description 84/85 85/86 - 86/87 87/88
1. No. of ships 77 79 16 120
2. Total carge handled 2,209 2,625 4,195 4,602
('000 Tonnes)
3. Avg. output per ship 1,044 3,273 4,732 7,215
day (Tounes) )
4. Avg. pre-berthing time 6.3 4.97 5.4 5.16
5. A\;g. s.l;ay'at‘?'berth TR 10:15 7.6 5.3
6. Avg. working time - 6.0 5.02 3.6 2.8
~T. Avg. non—working time 11.5 5.13 4.0 2,5
8. Working/stay time ratio 0,34 0.49 0.47 0.53
9, Avg. output handled per 200 . 275 413 © 570
elfective hour (Tonnes) :

B O ABEREY L TERT,

Table—4.1.4 Ship Performance {lron Ore)

Type of vessels category wise 84/85 85/86 86/87 81/88

(Iron ore)
1 Total No. of vessels left 42 54 97 107
2 Total No. of vessels waiting 16 34 69 83
at anchorage

3 Pre-berthing waiting hrs.

(1) For want of berth 322 8,610 14,356 348
{2} Other reasons R 13,572
4  Average pre-berthing wait . 8 159 148 130
5 Total tonnage handled in tonnes ) 1,726,620| 2,260,139 3,873,289} 4,327,359
6 Average tonnage per ship 41,110 41,854 39,931 40,443
7 Pilotage imvard and outward 121 116 325 210

{in hours)

8 Berth hours

(L) Yorking hours of vessels left 1,005 1,873 3,300 - 3,622

(2) Idling hours at berth 708 632 2,530 2,401

(3) Totel No. of berth hours spent 1,713 2,505 5,830 6,023
by ships ' .

9 Average output per berth hours 1,008 902 664 718

1¢ Avernge output per working hours 1,718 1,207 1,174 - 1,195
by vessels '

11 Average time taken to handle 1,000 1 1 2 1.4

tonnes of cargo




Table—4.1.5 Ship Performance (Steel scrap)

Type of vessels category wise 84/85 85/86 86/87 87/88
(Steel scrap)
1 Total No. of vessels left 4 5 5
2 Total MNo. of vessels walting [ 3 4
at anchorage
3 Pre—berthing walting hrs.
(1) For want of berth 512 684 216 625
(2) Other reasens .
4 Average: pre~berthing wait 128 137 43 125
5 Total tonnage handled in tonnes 58,642 80,899 120,278 90,075
6 Average tonnage- per ship 14,660 16,180 24,056 18,015
7 Pilotage inward and outward 18 10 15 o
{in hours)}
B .Berth hours
(1} Working hours of vessels left 1,403 2,088 2,541 2,184
(2) Idling hours at berth 1,922 3,444 3,080 2,617
(3) Total No, of berth hours spent 3,325 5,532 5,621 4,801
by ships
9 Average output per berth hours 18 15 21 19
10 Average output per working hours’ 42 39 47 41
by vessels ' _
11 Average time taken to handle 1,000 57 68 T 47 53

tonnes of cargo




4.1.3 FEEDR o :
BRI ORI LT ORETRT

LEDTHb,

Table4.1.6 Ship Performance of Liquid Bulk _Ships

Description o 84/85 85/86 - 86/87 87/88
1. No, of ships : -7 Bl 107 105.
2. Total cargo handled 480 476 647 650
{'000 Tonnes) _
3. Avg. ocutput per ship - 5,596 5,400 6,072 6,000
_day {Tonnes) _ L L .
4, Avg. pre-berthing time 0.23 0,10 0.38 0,45
5. Avg. stay at berth 1.12 1.08 ©1.00 1,03
6. Avg. working time | 0.70 0.72 0.63 0.67
7. Avg. son-working tihe ) 0,42 0.36 0.37 0.36
8. Working/stay time ratio 0.63 0.67 0.63 0.65
WET_Avg. output handled per 373 336 399 385
effective hour (Tonnes)

& B o ERE LT R

Table—4.1.7 Ship Performance (Liquid ammonia & Phosphoric Ac:_id)

Type of vessels category wise 84/85 85/86 86/87 87/88
(Liquid ammonia & Phosphoric Acid)
1 Total No. of vessels left 2 4 15 12
2 Total Ro. of vessels waiting - - 1 4
at anchorage
3 Pre-berthing waiting hrs. - - 15 27
(1) For want of berth
{2) Other reasons
4 Average pre-berthing wait - - 1 2
5 Total fonnage handled in tonnes 16,378 17,204 57,018 79,420
6 Aversge tonnage per ship 5,784 4,301 3,801 1,023
7 Pilotage inward and outward 10 7 50 20
(in hours)
8 Berth hours
(1) Morking hours of vessels left 133 43 119 121
(2) Tdling hours at berth 62 3% 116 114
{3) Total Ho. of berth hours spent 195 82 235 235
by ships
9 Average output per berth hours 59 210 243 337
10 Average output per working hours 87 400 479 696
by vessels
11 Average time taken to hapdle I,000 17 5 4 3
tonnes of carge
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4.2.1 MEEM |
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Tabie —4,2.1 Comparison of Ship Performance (Break bulk)

| Port = Indicator A . Indicator B Indicator C
' New:Mangaldre_ 46 tonnes 3.58 1.36
Calcutta 2 4,66 0.73
Haldia 39 - 3.87 2.85
| Bombay . 38 2,90 0.27
Madras ‘ 56 , 2.28 0.47
A Cochin: 34 2.43 0.83
Visag 50 2,17 ] 0.67
Mormugao 30 _ ’ 3.07 _ 2,28
Paradip 25 1.96 . . 1.45
| Tuticorin 42 2.00 0.17
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Table—4.2. 2 Comparison of ship Performance (Dry— bulk Mechanized)

Port L Iiidicator A : Indicator B. N Iﬁdicator
New Mangalore - 1,243 tonnes 0.87 _ '5.16
Haldia | 610 3.03 | 1.33
Madras 3,480 1.24 : 0.98
Visag 1,694 3.13 _ 1.81
Mormugao 821 0.86 3.75
Paradip 1,447 . - 2.20 - 4,82
Tuticorin 433 0.43 | 0.71

Table—4.2.3 Comparison of Ship Performance (Dry bulk Conventional)

Port Indicator A Indicator B Indicator C
New Mangalore 49 tonnes 18.5 3.94
Calcutta 32 5.04 . 0.97
Haldia 113 1.98 2.76
Bombay 63 ' 3.47 2.30
Madras 89 5.26 1.31
Cochin 51 ' ‘ 13,58 3.47 -
Visag 56 o 3.67 1.69
Mormugao 93 ' 4,46 0.54
Paradip 131 | 1.74 ' 2.01
Tuticorin 81 1,30 - 0,20




Table—4.2.5 Ship Performance (P.O.L)

Type of vessels category wise 84/85 85/86 86/87 87/88

(Liquid ammonia & Phosphoric Acid)
1 Total No. of vessels left ' 2 4 15 12
2 Total Ho, of véssels walting _ - - 1 4
at anchorage .
3 Pre-berthing waiting hrs. ' - - 15 27
(1) For want of berth

(2) Other reasons

4 Average pre~berthing wait’ - ) - 1 2
5 Total tonnsge handled in tonnes 16,378) 17,206 57,018| 79,420
6 Average tonnage per ship 5,784] 4,301 3,801 1,023
7 Pilotage invard and outward 10 7 © 50 20
{in hours)

8 Berth hours .

{1) Working hours of vessels left 133 43 119 121
(2) Idling hours at berth 62 39 116 114
(3) Total No, of berth hours spent 195 82 235 235

by ships

9 Average output per berth hours 59 210 243 337
10 Average ouvtput per working hours 87 400 479 696

by vessels
11 Average time taken to handle 1,000 17 5 ] 3

tonnes of cargo

Table—4.2.6 Ship Performance (Edible Oit)

Type of vessels by category 84/85 B5/86 86/87 87/88
(P.O.L.}
1 Total Ko. of vessels left 71 68 . B4 76
2 Total No. of vessels waiting 20 10 14 19

at anchorage

3 Pre-berthing waiting hrs.

{1} For want of berth 416 | - 137 957 331
(2) Other reasons . 309
4 Average pre-berthing wait 6 2 11 21
5 Total tonnage handled in tonnes 436,637 411,772 533,433 455,025
6 Average tonnage per ship 6,150 6,055 6,350 5,987
7 Pilotage inward and outward - 214 154 300 130
{in hours)
8 Berth hours
(1) Working hours of vessels left 985 1,104 1,271 1,072
{2) Idiing hours ar berth ' . 626 570 765 685
(3) Total No. of berth hours spent 1,611 1,674 2,036 1,737
by ships
9 Average output per berth hours 271 246 262 | 262
10 Average output per working hours 463 372 A (91
by vessels
11 Average time tsken to handle 1,000 4 4 4 4

tonnes of cargo
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Table—4.3.1 Income of NMPT (lakhs) _
| ;(1akhs)
1983-84 | 1984-85 | 1985-86 | 1986-87 | 1987-88
Operating income 837.68 [1,067.2 *{1,313.78 | 1,790.41 {1,964.38
Financial and Miscellancous | 97.46 | 222.48 | 272.09| 670.38 | 645.40

Total

432&&

FEE T HIE1986— 874 01120. 03 lakhs o3 1€, 1987 884E111318. 981akh Rs "céf)fuo
B2 AL K3 1986 — 874E ORs . 470. 871akhi 3 1476. 18lakhs & HIIA L Tus B
CHIBBRIGER YA A TR IS — vORTRESENR LD TH D,

1983/84 7 51984—85, 1985—86, 1986—87, 1987— %@k#ﬁf@ﬁ%ﬁmhoufﬁuT

DEBITH Do

Table—4.3.2 Expenditure of N.M.P. T

1(1akhs)

1983-84 | 1984-85 | 1985-86 | 1986-87 | 1987-83

Operating income 678,70 B44,72 11,041.69 {1,120.03 |1,318.98
Financial and Miscellaneous | 129,04 | 178,57 275.24 ..4?0.‘87_‘r 476,18
Total 807,74 {1,023,29 [1,316.93 {1,590,90 [1,795.16

¥, FRoOFCTHORRERT,




Table—4.3.3 Operating Expenditure

{1000 Rs)
83/84 84/85 85/86 86/87 87/88
Operating Expenditure (Total} 67,870 84,472 104,167 112,003 131,899
1, Cargo handling and Storage 9,131 10,868 13,398 14,268 15,638
{1} Handling and storage of Gen. cargo 2,421 2,935 3,328 3,267 3,201
at Sheds and Wharves .
(2} Ore berth and stacking yards 38 32 26 19 43
{3} Yarehousing ' 4] - 1 4
(4} Operation and maintenance of Wharf cranes and 964 1,273 1,487 1,544 1,951
Crane vessels ] _ _
(5} Handling of Petroleum 0il and Lubricants 27 65 31 38 18
{6) Expenditure on general facilities at docks 99 96 41 39 68
" {7) Administration and general expenses 2,220 2,794 3,280 3,418 4,413
(8) }:{e_u Hinorﬁ k‘orks'. - ._ i I 1
{9) Depreciation 3,362 3,673 5,203 - 5,942 5,939
2, Port and Dock facilities -37,672 45,268 50,416 | 65,094 73,984
(1) Toving, Berthing and Mooring 12,157 14,035 .19,232 18,76} 19,816
(2) Iiilbtége 432 263 1,199 1.31'3 1,610
(3) Drydocking expenses 0 53 - - -
(4): Water supply to shipping . 281 289 627 : 501 711
-(5) Fi;efighting 1,441 1,969 4,342 - 2,377 3.505
(6) Drédging and Marine survey 19,583 19,951 25,931 33,171 39,552
. (7)'ﬁérb6ur Patrol - - ) - -
(8) Operé-tion and maint-enanée of navigational aids- 255 346 494 1,058 701
(9) §alvage and underwater repairs .
(10) Maintenance of dock and harbour walls, marine 1 - 4 2 1
: -Strucrures, etc. ) . :
tll) Kdministratibn and Genersl Expenses 1,149 1,293 419 410 496
(12) Kew Minor Works - 1 ‘o
{13) Depreciation 2.319 6,985 7,141 7,413 7,460




4.3.3 W%
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Table—4.3.4 Profit&Loss (1983/84—1987/88)

85/86

83/84 - | ' 84/85 87/88 | 88/89
Operating Income 83,768 106,720 | 131,378 | 179,041 | 196,438
Operating Expenditure{67,870 84,472 | 104,169 | 112,003 | 131,898
Operating Surplus(+) (15,898 | 22,248 27,209 67,038 | 64,540
. Deficit(-) _ ‘ :
(+) Financial 9,746 13,381 9,728 12,494 11,904
& Misc. Income : :
Balance 25,644 35,629 36,937 79,532 76,544
(-) Finaneial 12,904 17,857 | 27,524 | 47,087 | 47,618
& Misc. Expenditure : - o )
Balance 12,740 17,772 9,413 32,445 28,826
(+) Amount withdrawn - - - - - o=
from Reserves
Balance 12,740 17,772 9,413 32,445 28,826
{+) Transfer to Funds 125 125 125 2,520 7,605
Debt charges etc,
Net Surplus (+) 12,615 17,647 0,288 29,925 21,221
Deficit (-} :

__50,_.4
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" Table—5.1.1 Destination of iron oree {1988/89)

(Unit: '000 tonnes)

Countries

Pellet- Concentrate | Total | Share
Japan - 2,430 |2,430] 51.3
Hungary 594 -~ 594 | 12.5
Turkey 357 - 357 7.5
Yugoslavia 68 %1 | 309 | 6.5
Australia 72 183 255 5.4
West Germany 176 = 176 3.7
Czechoslovakia 90 59 [ 149 3.2 0
Bahrain - 128 | 128 2.7
U.S.A. 109 - | 109| 2.3
Other 210 22 | 232 4.9
Total 1,676 3,063 4,739 §100.0

5.1.3 /EFH
(1) BT 5 FEEY | o
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" Table—5.1.2 Summary of Demand Forecast

{Unit: Thousand Tonnes)

1988/89 1994/95 2004/05

Items (Actual) .

Iron Ore - 5,011 7,500 10,000
POL(Products) - 1,570 3,160

Export Granite Stone 386 386 386
Other Cargoes 120 184 274

Sub Total 5,517 9,640 13,820

Crude 0il - 3,000 6,000

Import POL(PrpductS) 571 - -
LPG - 200 500

Coal : - | 450 12,120

Other Cargoes 99 1,320 2,530

Sub Total 1,567 4,970 21,150

Total 7,084 14,610 34,970

;_53m
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Capacity of
the System Modification
(t/h)
6,000

P t 2 N
rlesen | W - 7 one

s o 7,000 Capacity Upgrading of

Minor Modification 'jgﬁﬁiy‘ Out— 8§1n8 Conveyor

' . Cross Conveyor

. : Wharf Conveyor

Major Modification 8,100 Additional Reclaimer for con-

4,100 centrate

capacity upgrading of
Reclaimer for pallets
Out-going Conveyor
Cross Conveyor
Wharf Conveyor

Concentrate
- Pellets

X hir, 2O BT, SRR ERTSR P v (BE60%. <Ly F40%) Xi31000
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#5.2.2 KERR/AN— RO EHE

Annual Throughput | Max, Ship Size - Modification :
of Iron Ore (Ave. Ship Size) [None(existing) Minor Major
: ' 5 D=270  D=270  D=290 = D=290
7.5 willion 60,000 DWT |  0.81 0.78  0.73 0.68
- (40,000) - : _
concentrate - 100,000 0.66 0.63. - 0.59 0.54
= 4.5 (60%) (65,000) ' _ ,
pellets 130,000 0.64  0.61  0.57 0.52
= 3.0 (40%) (73,000) . ,
150,000 0.60 0.57 0.53  0.48
(88,000)
170,000 0.56  0.56 0.52 0.47
{95,000) _
10.0 million 60,000 1.14 -+ 1.12 1.04  0.96
I (40,000)
concentrate 100,000 . 0,95 0.92 0.86 G.78
= 4.0 (40%) (65,000) i ~
pellets: 130,000 ©0.91 0.89 0.83 0.75
= 6.0 (60%) (73,000} B
150,000 0.86 0.84 0.78 0.70
(88,000) _
170,000 0.85 0.82 0.76 0.69
(95,000) -
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TIron Ore Berth 0il Berth Alternative

-1 Alternative - | Crude 0il} Jetty|] Product Jetty
(DWT) (DWT) (DWT)
100,000 100,000 35,000%
150,000 - 150,000 35,000%

¥ 85,000 is possible (for use of crude tanker in case of

breakdown of the crude oil jetty)
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£5.2.4 PELYORBES

{m)
Unprotected Area | Protected Area }
~ (Channel) {Basin)
' Tidal Allowance¥® o - 0.3 - 0.3
Squat 0.3 _
Trim _ _ 0.9 -
Net Under-keel 0.6 0.6
Clearance
For safety against - 0.4
Hard Rock Seabed
Total _ 1.5 1.0

* MLWL : 0.26m above CD
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(3) AABK - VAHLOEEIT - -
- F5.2.512100,000DW T B 00150, 000DW T O kAT MW AR & (78 L oWy DAk - TR OFEIL

iRT,
+5.2.5 AR UYAIO R

Ircﬁ Ore | Length | Beam | Full Depth Width Diameter
Carrier Draught —t of for Turning
Size _ Basin | Channel | Channel | Circle

(DWT) {m) (m) (m) (m) | (m) (m) {m)
100,000 270 | 42 15.5 | -16.5| -17.0 275% 550%.
15G,000 300 47 17.5 | -18.5} -19.0 300 600

¥ In the case of a 100,000 DWT iron ore carrier, crude oil tanker of
100,000 DWT can enter at high tide.
decided by the length of the tanker.

The width and diameter are
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LT ENTESL,
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5.2.8 REREHBORE

(1)

|

Fik .
LER 4~ AORBRO N b FRICRT W i OFLAMN bRAMICHIN L ORBITE
%3858 Lo ' |

s A

-2

- B OE It
AFEORBEHE (LNG Jettuy)

oAb

2 b E LCHIKICRS & > M 7 % by f66 = 2 L %% 2 5,

O = A b B S R

R i—=
nmBE - A
Ak - bR
B 2 '
LT AR SR,
# 7R — + RO B R

< MEfRF o A b oo MERFEREE
OEEO A B

MR- ABEOLOWHBREAEO T a2 2 b BRI BEI AL D L HOD

TEDIA ML CHEB LI, RE.2.6, 5.2 THABERT L0 12 RS,



¥5.2.6 YR =77 AEROMEIR b

(unit: Crore Rs.)

Case 1 2 3 g

" Iron Ore (long—term) 1004100  60+100° 603150 604150
Berth {short-texrm) {(100) (60+100) (60+150) (60+4150)
(*000 DWT)

Iron Ore Berth

Improvement’ ' 3.5 - - -

. Construction i 9,7 9.7 13.7 13,7
Crude 0il Jetty 37 3.7 10.9 10.9
POL Jetty . 9.3 9.3 4.3 8.9
Dredging S 66.2  63.9 94.3 73.2
Breakwater 22.0 22,0 45,4 45,4
Total : 114.4 108.6 168.6 152.1
(fof short-term ' (99.6) (103.5) (164.3) (148.9)
plan only) :
Equipment 80.7 78.5 85.2 98.8
{for short-term (21.6) {78.5) (85.2) (98.8)
plan only)

Other 7.3 7.3 7.5 7.5
(for short-term (7.3 (7.3) (7.5) (7.5)
plan only) : . :
Grand Total 202.4 1944 2613 258.4
{for short-term - (128.5)  (189.3) (257.0) (255.2)

plan only) '

#5.2.7 TAY—T 5 oERC K DHELREORN

Case 1 2 3 4
Siltation Volume (Mm3) = 6.1 6.1 5.1 5.1
Increase in Maintenance 1.3 1.3 0.6 0.6

Volume (Mm3) ¥

" Increase in Dredging - 2.0 2.0 0.9 0.9
Cost {Cr. Rs.) :

¥ Present maintenance dredging volume % 3 M
Maintenance dredging volume = 0.7 x siltation volume
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B2 & LCENL U RIS AABHEOGRR ORI ORI L 5 2 A MRTH Do

C R DESORAATIN I 3 & S — A S SRS B BT (R AX—7TV) &

ﬁ¢5%ﬁggmﬂ¢5ﬁ&/jxrm&%i—&zﬂm%¢y:nt;bg%N%%mm%
KDL E BB BB, -

- 3%5.2.8 Benefit/Cost of Each Long_—fterrn Development Ajternatives

Discount Rate 0,05 | 0,07 | 0.1 | 0.12 | 0.15 | 0.2
Case-1 1.54 | 1.36 | 1.11 | 0.98 | 0.84 | 0.66
Case-2" | 1.62 | 1.38 | 1.12 | 0.98 | 0.83 | 0.65

 Case-3 1.66 1.40 1.10 0.95 0.79 | 0.61
Case-b4 1.69 | 1.42 | 1.12 | 0.57 | 0.81 | 0.62

4) EoOTEMY _
case— 1 Dfibid. 75075 b+ v ORYA AT 51994/954 % CRBERAOEE 21T\, —ZiK
10004 | v ORSER A IRF 2 AN EETH Lk bo HETRC L3 &, SUUAHHITI0
0077 b ¥ & CHINT 5 & ST B, & ORE CEEETE B0, FHEFT 5L Ll b,
B L RSN S B 1o s, NS ER 2100005 b v IR AL 2 BT 5, case
~2,/3 /4 XEHMCGBREECHHEE L B, MK, case— 1k, F37505 b v
DYRE L, TO%, FEOBMERC, #2— ROBBOHLEYED 5\ 13+ OB R ik,
CELHEVIBRTCHEBELRE L TWALWHIZENTES,

(5) LNGZ—3Fn . ,
4¢—x¢&rm%Lf\mm@%&%mo&hmmmﬂ—sfw%@%ﬁ&f6c¢ﬁ
TEDH,

(6) :

UExsEdhaE, £5.200 L2000, case— | BPEHAOETH S &@ﬁﬁ%ﬁl)o
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Benéfit

Flexibility

LNG Terminal

Overall Evaluation
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6.2.1 FRIEFIL
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EBEAERUERSC ERDRE, ChME G ERCRIRLTLE D &L 4R LT b,
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' Lilﬂ)'i'é e BAEB LT, BEFHE 2 2OEF A2 - TiT > ke U &2 Swanby €
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Sae e YN B AR R SEROEEE ST LERE LT, 0L ke {thE
20 RENEAP L LCHEr B TCH AL EE L B,

(2) SwanbyT 5 _ | ,

Swanby A3 & H O, L s HET AREERREE cOLENE (R & D
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s - PR S L E v . .
RO LD OWBIC B L CRIERE S h TV S|ARE 7400 &2 K6.2. 1R T
Lot bhOThs, S ORTCHE, BHREETADE L HEOE & O IROBE OB

A EOVRBES B L E AR LTV B, € VA~ VTS L VHEEOMBHCTEA L

LEiE. Dk OREIER L. HPOREBEREBCRN TS &L bh b, FEWES T
EINAKEGEPOLutocline TR E R AFEI Y L. Wb Snautical depth & MEE h

LA S O, HPhoStationary Mudﬂ)EPﬂta‘b 5 &%YL 5%

ABER TR MBI D —RTOBERE 7 A 238 LT R ORBIERRE b ERI

'&?%@%%ﬁbt@%Lft@%?»m&mmw%¥»&%ﬁbfmmtocwzo@%?

NOREEE REATOLYOBEYIE L < TRT 5B RETh < BB T
BADFWOBARSYIE LS ABALDELALBERL L CH L, &) OHMBATCHOLD
BEIC L - CHRBPIKEREE Ly + OKERELD & OB~ ORABRCHES 50
5CH5, '

C : Concentration; U : Velocity \V4

Mobile
© Suspension

Entrainment

Depth

Luto ciine {;}

Filvidization Settling Mobile

i} ! ! . Fluid Mud
Stationary Mud

————————— ) - Formation Cohesive
Bed .

Consolidation

[6.2.1 a5t HEEXICR T 2HBHETIL

(A.J. Mehta, On estudrine cohesive sedifnent.suspe'nsion
behaivior, JGR, Vol.%4 No.Cl0, '14303—14314;, '1989)
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#6.2.1 BARSOZBEESH (1968, 6 B~ 9 A)

IMOBCO Intérnational iﬁc,, Report of vave & current studies pertinent

to an offshore terminal site at Mangalore.

6.2.2 BB+ EBEOTRER

(1) BRmE

CFEFAOROAT A — 2 R FETH L L E 5T, FROMBTRREHCET 5
ERAREOBE LR EERT S L 51T Lk, R6.2ETHHRAER - EROBETBONE
27T, RTRLAS LY, THUBERIEEROBBLTRELR-BL 5, COFHEES
wfﬁﬁﬁmﬁﬁntuﬁ%mmml¢6%@®%§@%nyy%%¢®47ﬁﬁfmmﬁ
WD IR AT 5 SR SRR i, o THBCTEA Ll R
010—540=47075m & fc B 1%, ChiEFRIOBREEI0H & —FK L \vhs, T OFEF470-3
30= 14075 i AREH 1B o T TRH LTe & & 2R LT B, 5401 & v D KB O HEH itk
PEBLTHBELTWAR, ChMBARETerEBBELTLED> e bELLDTHS,

percehtageipf time, significant wave height exceeded
month - — ' \ :

- 0.5m.| 1.0 1.5 2.0 2.5 3.0
June 100 | 97 .55, 25 8 1
July w0 | 73 | .31 17 3 1
August 100 94 - 25 3 0 0
September [ 100 8 |- 0 0 0 0

EOX B EhDERRRE SR DRIERCRE W &bk b,

%6.2.2 HABONHBELERRL O

(million m')

Channel (a)| Lagoon (b} | (a) + (b}
Model output 2,26 1.02 3.28
Actual Siltation 2.48 0.95 3.43
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Bl & N SR DRI, 2005 LI B _\.MJU‘ Lrﬁ.%ﬁﬁﬁ@mﬁﬁi b%@m% |
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%6.2.3% U V?ﬁ@%soo:n@fﬁAa)iﬁ&gﬁg?)oEmfc@ b, BEROERK & b o THE
BRI LTV &#bﬁooﬁEM%%m@ﬁEVi%ﬂ&g@ﬁkﬁ&ﬂﬁhf%b\
fca)iﬁbiSOOmO)}EEﬁFlOOHm“D’Dﬁ’}"L“CL R LT %o ;.coc.tﬂ;\ BB R D
ﬁﬁ&iﬁiﬁﬁ@ﬂlfﬁuu’r Ly ERCHRITH B Liibh 5o

*®6.2.3 PIRROGERICMY SR TR

. {million m3)

length of the Channel oﬁtside Channel inside the Total
breakwater the breakwater B.W. and Lagoon
500 m 7.3 2.0 |7 9.3
1,000 m 5.6 | 1.5 A
1,500 m 46 s 6.1
2,000 m | 3.7 1.4 _ 5.1
2,500 m 2.9 . - 1.2 1 4,1
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