6.1
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6.1.2
@)
Railway Board 16  Zonal Area
16  Zonal Area 3 6 Division 67  Division
Division Zonal Area
2005 6 147
248 8200 ( 148 7600 )
2 6-1 16 6-1 16 Division(
67 Division)
Research Designs and Standards Organization (RDSO)
RITES
North Frontier
Railway (NFR)
Railway Board
Ministry of Railway South Eastern
Rail Bhavan, Raisina Road, New Railway SER *
Delhi 110001, India
South East Central
-/ | Railway (SECR)
- South Western South Central Railway | | Southern Railway (SR) | | East Coast Railway
Railway (SWR) (SCR) (ECoR)
East &West Corridor *
6-1 16
6-1 16
No Division
1 Northern Railway (NR) Delhi Delhi, Firozpur, Luchnow, Moradabad, Arrbala
2 North Central Railway (NCR) Allahabad Allahabad, Agra, Jhansi
3 [North Eastern Railway (NER) Gorakhpur Issatnagar, Lucknow, Varanasi
4 |East Central Railway (ECR) Haripur Danapur, Dhanbad, Mughalsarai, Sarnastipur, Sonpur
5 North Frontier Railway (NFR) Guwahati Alipunduar, Katihar, Lumding, Rangia, Tinsukhia
6 Eastern Railway (ER) Kolkata Howrah, Sealdah, Asansol, Malda
7 |South Eastern Railway (SER) Kolkata Adra, Chakradharpur, Kharagur, Ranchi
8  |South East Central Railway (SECR) Bilaspur Bilaspur, Nagpur, Raipur
9 East Coast Railway (ECoR) Bhubaneshwar  |Khunda Road, Sambalpur, Walteir
10 |Southern Railway (SR) Chennai Chennai, Madura, Palghat, Tiruchchirappalli, Trivandrum
11 |South Central Railway (SCR) Secundrabad Secundrabad, Hyderabad, Guntakal, Gurdur, Nanded, Vijayawada
12 |South Western Railway (SWR) Hubli Hubli, Bangalone, Mysore
13 |Central Railway (CR) Mumbai Mumbai CSTM, Bhusawal, Nagpur, Pure, Solapur
14 |Western Railway (WR) Mumbai Mumbai, Ahmedabad, Bhavnagar, Rajkot, Ratlam, Vadodara
15  |West Central Railway (WCR) Jabalpur Jabalpur, Bhopal, Kota
16  |North Western Railway (NWR) Jaipur Jaipur, Ajmer, Bikaner, Jodhpur




(West Corridor)
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(Ministry of Railway) 4 2006 3

1

spv  !BOT PPP

(SPV )

International Biding( )

4

6.2
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60% 65% 2000-2001 2003-04

()

6-3 http.//www.indianrail.gov.in/summary06.htm
2002-2003 http://www.irts.org.in/prescris0304/HOME.htm



6-2 (Indian Railways Operating Revenue and Expenditure)
Unit: (Rs. In crores)
1950 - 1960 - 1970 - 1980 - 1990 - 1995 - 1996 2000 - 2001 2001 - 2002 2002 - 2003 2003 - 2004
(Year) 1951 1961 1971 1981 1991
263.3 460.42 1,006.95 2,703.48 12,451.55 22,813.84 36,010.95 39,357.81 42,741.48 44,910.62
(Gross Revenue Receipts)
215.74 37255 862.22 2,575.99 11,337.77 18,678.77 34,939.72 37,020.28 38911.24 40,432.13
(Working Expenses incl. Depreciation,
etc. and miscellaneous expenses)
47.56 87.87 14473 127.49 1,113.78 4,135.07 1,071.23 2,337.53 3,830.23 4,478.49
(Net Revenue Receipts)
3251 55.86 164.57 325.36 938.11 1,264.44 307.64 1,337.18 2,714.83 3,387.08
Dividend to General Revenues and
payment to States in lieu of tax on
passenger fares
(+) 15.05 (+) 32.01 (-) 19.84 (-)197.87 (+)175.67 (+)2,870.63 (+) 763.59 (+) 1,000.35 (+) 1,115.40 (+) 1,091.41
Excess(+) / Shortfall (-)
HPhttp://www.indianrail.gov.in/summary06.htm 2002-2003 http.//www.irts.org.in/prscris0304/content.htm
(Rs. in Crores = 10 million rupies)
6- 3
Unit: (Rs. In crores)
(Year) (Parcels and other (Freight) (suspense (Bills (Gross Traffic )
Coaching) (Misc) receivable) Receipts)
1980 — 81 827.47 115.71 1,617.52 82.08 (-) 18.76 2,624.02 79.46 2,703.48
1990 - 91 3,147.50 336.38 8,407.87 241.76 (-) 37.02 12,096.49 355.06 12,451.55
2000 — 01 10,515.07 764.16 23,305.10 703.25 (-) 407.10 34,880.48 1,130.47 36,010.95
2002 — 03 12,575.44 987.95 26,504.82 1,079.52 (-) 7951 41,068.22 1,673.26 42,741.48
2003 — 04 13,298.33 922.28 27,617.96 1,003.59 (+) 62.78 42,904.94 2,005.68 44,910.62
) HPhttp://www.irts.org.in/prscris0304/revenue.htm (Rs. in Crores = 10 million rupies)
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60% 65%
6-18 (Freight)
6-4
6-4
Unit: (Rs. In crores)
/
(Year) (Revenue pertonne Km Misc
(Paise) (Wharfage &
demurrage charge)
1980-81 1,550.9 crores 10.50 /ton km 66.6 crores 1,617.52 crores
1990-91 8,247.0 crores 35.00 /ton km 160.9 crores 8,407.87 crores
2000-01 23,045.4 crores 73.78 /ton km 259.7 crores 23,305.10 crores
2001-02 24,586.8 crores 73.78 /ton km - -
2002-03 26,2315 crores 74.27 /ton km 273.3 crores 26,504.82 crores
2003-04 27,403.2 crores 71.88 /ton km 214.76 crores 27,617.96 crores
) HPhttp.//www.irts.org.in/prscris0304/reve.htm (Rs. in Crores = 10 million rupies)
6-5
40% 45%
6-5
Unit: (Rs. In crores)
2000-01 2001-02 2002-03 2003-04
(Coal) 10,552.2 11,2413 11,480.8 11,646.4
(Ores) 1,748.6 1,837.2 2,074.3 2,424.8
(Cement) 1,9944 2,036.9 2,038.1 2,185.2
Minerals Oils 2,663.3 2,745.7 2,754.6 2,428.3
(Food Grains) 1,467.5 1,826.3 2,929.1 3,192.1
(Fertilisers) 1,150.8 11775 1,220.3 1,192.3
(Iron & Steel) 1,3984 14231 1,509.0 1,7554
(Limestone & Dolomite) 353.6 4025 322.7 3755
(Stones other than marbel) 186.5 172.6 176.6 2045
Total 215153 22,863.1 24,5055 25,3945
Commodities other than above 1,530.1 1,7237 1,726.0 2,008.7
Grand Total 23,0454 24,586.8 26,2315 27,403.2
) HPhttp://www.irts.org.in/prscris0304/commear.htm (Rs. in Crores = 10 million rupies)
6-6
(Operating Expenses) (Repairs &
Maintenance) 2 5
2 (Operating Expenses)
6- 6 (Indian Railways Expenditure)
Unit: (Rs. In crores)
2000-01 2001-02 2002-03 2003-04
(Genl. Superintendence) 1,420.32 1,474.72 1,517.16 1,629.37
(Repairs & Maintenance) 8,857.91 9,010.75 9,199.94 9,492.50
(Operating Expenses) 14,945.63 15,726.29 16,345.28 16,880.67
(Staff Welfare) 1,160.23 1,216.37 1,272.25 1,317.19
Suspense (-) 33.88 (-) 58.25 (+) 28.89 (+) 11.08
Total Only Wkg. Exp 27,534.42 28,702.77 29,684.34 30,636.57
(Contributing to Funds) 7,132.92 7,590.44 8,341.41 8,845.64
Total Working Exp. 34,667.34 36,293.21 38,025.75 39,482.21
(Other Misc. Exp.) 272.38 727.07 885.49 949.92
(Gross. Wkg. Exp.) 34,939.78 37,020.28 38,911.24 40,432.13
) HPhttp://www.irts.org.in/prscris0304/expense.htm (Rs in crores = 10 million Rupies)
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6-7

2003-04

1,100,133.4

millions  2002-03 12.6% Fixed Assets  Rs 824,246.7 millions
6-7 / (Indian Railways Assets)
Unit: (Rs. In crores)
Year Fixed Assets Investment Investment in Funds with Current Assets | Total Assets
other under taking central govt.
1980-81 38,023.54 1,157.39 635.09 4,800.25 1,957.60 50,240.03
1990-91 42,762.52 1,221.68 643.06 8,887.38 2,006.07 55,520.71
2000-01 60,368.68 2,208.12 764.21 11,516.26 2,978.05 77,835.32
2002-03 73,931.76 3,204.02 780.00 16,770.73 3,014.14 97,700.65
2003-04 82,428.67 3,989.78 1,056.05 19,382.70 3,156.14 110,013.34
Unit: (Rs. In crores)
Year Loan Capital |Investment From Reserves Deposits from | Misc. Liabilities | Total Liabilities
funds other sources.
1980-81 22,247.85 17,568.17 3,165.32 5,301.09 1,957.60 50,240.03
1990-91 23,474.67 21,152.59 3,369.71 5,517.67 2,006.07 55,520.71
2000-01 32,661.88 30,679.13 358.75 11,157.51 2,978.05 77,835.32
2002-03 40,709.26 37,206.52 3,391.50 13,379.23 3,014.14 97,700.65
2003-04 45,671.96 41,802.54 5,228.22 14,154.48 3,156.14 110,013.34

Asset includes land, building, rolling stock, plant & equipment and miscellaneous assets

HPhttp://www.irts.org.in/prscris0304/assets.htm

(Rs in crores = 10 million Rupies)

(Plan)
(Budgetary Support) ()
(internal resources) (i) (market borrowing) (iii) (budgetary support) 3
6-8
9 5 (1997 2002 )
1/3
6- 8
(i) (ii) (iii)
(Plan/ Period) Outlay (Market
(Rs Cr) (Internal (% of Plan | Borrowing) | (% of Plan| (Budgetary (% of Plan
Generation) Size) (Rs Cn) Size) |Support) (Rs Cr) Size)
(Rs Cn)

1 5 422 280 66% - - 142 34%
(1951-56 )

2 5 1,043 467 45% - - 576 55%
(1956-61 )

3 5 1,685 545 32% - - 1,140 68%
(1961-66 )
1966-69 ( 3 762 320 42% - - 442 58%

)

4 5 1,428 397 28% - - 1,031 2%
(1969-74 )

5 5 1,525 384 25% 0 0% 1,141 75%
(1974-79 )
1978-80 1,251 316 25% 0 0% 935 75%

6 5 6,585 2,783 42% 0 0% 3,802 58%
(1980-85 )

7 5 16,549 7,089 43% 2,520 15% 6,940 42%
(1986-90 )

8 5 32,306 18,832 58% 6,161 19% 7,313 23%
(1992-97 )

9 5 46,405 16,352 35% 14,581 31% 15,472 34%
(1997-2002 )

)
Railways Issues and Options, May 2002

HPhttp://www.indianrailways.gov.in/railway/status-paper.pdf
(Rs Cr = 10 million Rupies)

P.18 219
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6-9
( ) 50% 0%
100% 30%  50%
100% 50%
100% 55%
100% 30%  65%
100% 55%  75%

P48 P.49 Il

http:./www.catt.go.jp/kaigaichousa/e-index.html

Keys to Imprement Successfully Sustainable Urban Railway, KISS-Rail ()
S :
6-10 5
5 10% 5%
56% 37%
6- 10 5
5
(Plan) (Transport Railways (Rs. in
(Total Outlay) (Rs. Sector) crore)
in crore) (Rs. in crore) (Transport (Railways Outlay|(Railways Outlay
Sector Qutlay as Y%age of total | as %age of
as %age of total Plan outlay) Transport

Plan outlay) Sector Outlay)

1 4 30,988 6,039 19.5% 3,200 10.3% 53.0%
(1951-74 )

5 5 28,991 4,078 14.1% 1,523 5.3% 37.3%
(1974-79 )

6 5 109,292 13,841 12.7% 6,555 6% 47.4%
(1980-85 )

7 5 218,729 29,548 13.5% 16,549 7.6% 56.0%
(1986-90 )

8 5 434,100 53,966 12.4% 27,202 6.3% 50.4%
(1992-97 )

9 5 859,200 121,037 14.1% 45,413 5.3% 37.4%

(1997-2002 )

HPhttp://www.indianrailways.gov.in/railway/status-paper.pdf

)
Railways Issues and Options, May 2002 (Rs Cr = 10 million Rupies)

(Public-Private Partnership; PPP
5
PPP
Railway)
Railway Board

Finance Corporation (IRFC)

)

P.18 2.1.10

PPP

Market Fund(
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IRFC

6-11

6- 11 Indian Railway Finance Corporation (IRFC)
)(IRFC Borrowings and Lease Payment)

IRFC

Year Value of assets leased by | Cumulative value (gross) of Lease rentals paid
IRFC assets at the end of the (Rs in crore)
(Rs in crore) year (Rs in crore)
1995-96 659 cr 8,945 cr 1,395 cr
1996-97 1,902 cr 10,847 cr 1,446 cr
1997-98 2,238 cr 13,085 cr 1,856 cr
1998-99 2,950 cr 16,035 cr 2113 cr
1999-00 2,849 cr 18,884 cr 2,350 cr
2000-01 2,823 cr 21,707 cr 2,748 cr

) HP(http://www.indianrailways.gov.in/railway/status-paper.pdf)
Railways Issues and Options, May 2002

Status Paper on Indian

pP.27 2512 (Rs Cr =10 million Rupies)
(IR) ( )
IRFC (Special Railway Safety Fund; SRSF) SRSF Fund
Rs. 17,000cr (= 170,000 million rupies)
SRSF 6-12
6- 12 Special Railway Safety Fund (SRSF)
S. No. Amount Allocated Amount for inflation
Type of Asset (Rs. in crore) (Rs. in crore)

1. 6,818 cr 852 cr
(Track Renewals)

2. 1,530 cr 192 cr
(Bridges)

3. 2,758 cr 345 cr
(Signalling & Tele.)

4. ( / 2,985 cr 374 cr
(Rolling Stock)

5. 1,018 cr 128 cr
(Safety Enhancement)
TOTAL 15,109 cr 1,891 cr
Inflation factor at 12.5% 1,891 cr
GRAND TOTAL 17,000 cr

HP(http://www.indianrailways.gov.in/railway/status-paper.pdf)

Status Paper on Indian

Railways Issues and Options, May 2002 P.28 2.6.2 (Rs Cr = 10 million Rupies)
6.2.2
6-13
2004 150 248
8200 ( 148 7600 ) 2
1990-1991 165 1000
6- 13
Year No. of staff Wage bill Average annual wage Traffic unit per
(x 1,000) (Rs in Millions) (Rs) per employee employee (x1,000)@
1980 -81 15722 13,167 8,835 244
1990 -91 1,651 51,663 31,867 346
2000 -01 1,545 188,414 121,167 535
2002 -03 14719 199,148 133,967 630
2003 -04 14415 209,287 146,607 686
) HPhttp:.//www.irts.org.in/prscris0304/personn.htm

6-8




6.3

20
( )
JICA 1986 ( )10
pP.7 New Delhi
Hawrah 1,440km( ) Delhi-Agra ( 200km)  Bombai(
Mumbai) 3 Calcutta-Raipur
2002-2003 (BG; 1637mm)  45,622km (MG;

1000mm)  14,364km (NG; 762mm 610mm) 3,236km

( ) 63,122 km

(1637mm)
1980-81 (1000mm)  35,167km (1637mm)  31,827km
2002-2003
72.2%(45,622km)
2002-03
6- 14
Track Route Kilometers
Year Broad Gauge (BG) Meter Gauge (MG) Narrow Gauge (NG) Total
1673 mm 1000 mm (762mm, 610mm)

1980 -81 31,827 km 35,167 km 4,246 km 61,240 km
1990 -91 34,880 km 23,419 km 4,068 km 62,367 km
2000 -01 44,776 km 14,987 km 3,265 km 63,028 km
2001 -02 45,099 km 14,776 km 3,265 km 63,140 km
2002 -03 45,622 km 14,364 km 3,236 km 63,122 km

) HPhttp://www.irts.org.in/prscris0304/trcroot.htm

(Double Line) (Multi Line; 3 4 )

2002-03 25.7% 2003

3/4 74.3%

6- 15
(Double/Multiple Track)
(Year) Route Kms % of Total Route Kms

1980 - 81 13,040 km 21.3%
1990 - 91 14,331 km 23.0%
2000 - 01 16,010 km 25.4%
2001 - 02 16,124 km 25.5%
2002 - 03 16,218 km 25.7%

) HP (http://www.irts.org.in/prscris0304/trcroot.htm)

2003-04 17,503km 27.69%
1980-81 8.73% 1990-91 15.98% 20
6-16
6-17 6-18

6-9




6- 16

Electrification
Year Total route Kms Route kms electrified* % of electrified to total route
Kms
1980 — 81 61,240 km 5,345 km 8.73%
1990 — 91 62,367 km 9,968 km 15.98%
2000 — 01 63,028 km 14,856 km 23.57%
2002 — 03 63,122 km 16,272 km 25.78%
2003 — 04 63,221 km 17,503 km* 27.69%

HP (http://www.irts.org.in/prscris0304/electricty.htm)

*Represent electrification route Kms. opened to traffic.

6- 17
Installation As on 31.3.2003 As on 31.3.2004
Tokenless Block working (No. of block section) 1513 1671
Automatic Block Signalling (Track Kms) 3,606 km 3,606 km
Multiple Aspect Colour light signaling (No. of stations) 3,208 3,508
Panel Interlocking (No. of stations) 2,426 2,692
Solid State interlocking (No. of stations) 23 45
Route Relay Interlocking (No. of stations) 247 259
Track- Circuiting:
(a) Fouling mark to Fouling Mark on run through lines (stations) 4,130 4,355
(b) Fouling Mark to Block section limit (stations) 3,623 3,853
Auxillary Warning System (Track Kms) 542 km
Block proving by Axel counter (No. of block section) 222 296
Second Distant Signal (Stations) 982 999
) HP (http://www.irts.org.in/prscris0304/signal.ntm)
6- 18
Installation As on 31.3.2003 As on 31.3.2004
Digital Electronic Exchanges (no of lines) 231,015 235,565
No. of control sections provided with dual tone multiple frequency 326 326
(DTMF) equipment
Digital microwave (7 GHz) (route Kms) 6,809 km 7,093 km
Control Communication through wireless (18 GHz) (Route Kms) 989 km 989 km
Optical fiber cable communication (OFC) System for control 9,138 km 16,089 km
communication (Route Kms)
Microprocessor-base Public Address System (No. of stations) 528 588
Electronics train Indication Boards (No. of stations) 344 363
Interactive Voice Response System for Train enquiry/ reservation 304 365
status (No. of stations)
) HP (http://www.irts.org.in/prscris0304/telecom.htm)
6.4
1
1990-91
1990-91
1988 6000 1990-91
6-19
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6- 19

Number of Locomotives
)
(Broad Gauge 1,676mm) (Meter Gauge 1,000mm) Total (Including Narrow Gauge; NG,
762mm, 610mm)
Year
Steam Diesel Electric | Steam Diesel Electric | Steam Diesel Electric
1980-81 4,361 1,866 1016 | 2,763 470 20 7,469 2,403 1,036
1990-91 1,295 2,893 1,723 1,482 731 20 2,915 3,759 1,743
2000-01 - 3,881 2,791 33 657 19 54 4,702 2,810
2002-03 - 3,953 2,912 34 584 18 52 4,699 2,930
2003-04 - 4,031 2,985 31 597 18 45 4,769 3,003
) HP (http:.//www.irts.org.in/prscris0304/rolling.htm)
1 6-20
)J(EMU Coaches) EMU
Coaches (Conventional Coaches)
1
6- 20
«C )
EMU Coaches ** Conventional Coaches (
Other Coaching
Year
(No) (Capacity)*! (No) *? (Capacity) (Vehicles)*®

1980-81 2,625 500,607 27,478 1,695,127 8,230

1990-91 3,142 609,042 28,701 1,864,729 6,668

2000-01 4,668 873,585 33,258 2,372,729 4,731

2002-03 4,957 930,707 34,895 2,506,699 4,905

2003-04 5,026 945,317 25,772 2,596,216 5321

HP (http://www.irts.org.in/prscris0304/pascoch.htm)
*1 = Includes standing accomdation, *2 = Includes rail cars, *3 = Includes luggage vans, mail vans etc., *4 =
Includes number of DEMU/DHMU coaches and their capacity

1980-81 6.5-19
2003-04
CONCOR
CONCOR 6-21
6- 21
Number of Freight Cars / Wagons
Year ( ) Total
(Broad Gauge 1,676mm) (Meter Gauge 1,000mm) (Including Narrow Gauge; NG,
762mm, 610mm)
1980-81 309,194 86,839 400,946
1990-91 284,362 58,576 345,102
2000-01 205,959 15,294 222,193
2002-03 200,797 13,122 214,760
2003-04 215,628 11,676 228,170
) HP (http://www.irts.org.in/prscris0304/frcarwa.htm)
6.5
351 2/3(60 65%)
1980-81 6.5-2

6-11




6-20 (40  45%)

(%)
(% ) 6-22
6- 22 (%)
(Unit % shear
POL
(Year) (Coal) (Iron Ore) (Cement) (Food (Fertilizers)
grains) (Iron &
Steel)
1991-92 63.9% 66.1% 57.0% 16.4% 66.6% 52.9% 71.9%
1992-93 66.2% 70.6% 56.2% 15.2% 67.8% 51.1% 70.81%
1993-94 67.9% 65.3% 56.1% 14.5% 71.7% 50.7% 69.38%
1994-95 64.98% 63.66% 49.52% 10.79% 71.56% 43.57% 63.71%
1995-96 64.97% 65.15% 47.45% 13.76% 69.15% 40.16% 58.30%
1996-97 65.95% 66.68% 46.42% 14.85% 70.23% 37.47% 45.38%
1997-98 66.37% 69.72% 44.93% 13.51% 74.58% 37.52% 44.04%
1998-99 63.99% 65.63% 41.80% 13.38% 75.77% 37.66% 40.90%
1999-00 65.67% 66.97% 43.42% 14.78% 78.60% 35.96% 39.70%
2000-01 (Prov.) 67.67% 72.93% 43.10% 13.57% 74.17% 37.49% 34.44%

) HP (http://www.indianrailways.gov.in/railway/status-paper.pdf) ~ Status Paper on Indian
Railways Issues and Options, May 2002 P.19 2.2.1

) 1 ( 50 )
1 1
1
1 ( 5 )
(
)
1
66% 78%
(40% 45%)
1 (50 )
/
(million ton)
6-36 (Coal)
NTKms (Average lead in kms. of revenue-eaning freight traffic over the year)

6-24

6-12



6- 23 ( )
(Unit: Million ton)

Commodity Wise Originating Tonnage (millions)

Bulk commodities 2000-01 2001-02 2002-03 2003-04
(Coal) 223.69 229.82 235.85 25175
(Ores) 61.26 64.46 70.83 85.01
(Cement) 42.90 44.04 64.25 49.25
Minerals Oils 36.18 35.62 34.05 3147
(Food Grains) 26.65 32.82 45.60 44.32
(Fertilisers) 27.01 27.20 26.46 23.73
(Iron & Steel) 13.98 14.50 16.06 19.32
9.17 9.23 9.09 10.90
(Limestone &
Dolomite)
(Stones other 6.04 521 6.07 7.29
than marbel)
Total 446.88 462.90 490.26 523.08
26.62 29.60 28.48 34.31
Commodities other
than above
Grand Total 473.50 492.50 518.74 557.39
) HP (http://www.irts.org.in/prscris0304/commwise.htm)
6- 24 (NTKms ) (Average lead in kms. of revenue-eaning
freight traffic over the year)
(Unit: Billions NTKm)
Commodity Wises NTKms
Bulk commodities 2000-01 2001-02 2002-03 2003-04
(Coal) 1334 1411 1417 157.3
(Ores) 24.2 24.7 274 33.0
(Cement) 249 24.8 24.8 26.3
Minerals Oils 19.9 19.8 19.2 17.9
(Food Grains) 33.1 42.0 63.9 61.9
(Fertilisers) 23.0 22.8 22.6 20.2
(Iron & Steel) 13.2 13.6 144 174
(Limestone & 53 5.9 45 55
Dolomite)
(Stones other than 2.8 25 2.8 33
marbel)
Total 279.8 297.2 3213 3428
326 36.0 319 384
Commodities other than
above
Grand Total 3124 333.2 353.2 381.2
) HP (http://www.irts.org.in/prscris0304/commwisent.htm)
6-25
1980-81 2002-03 2003-04 680km
- 715km
(
)
6- 25
Average Lead
Year Average lead of revenue earning freight traffic (kms) Index
1980-81 754 km 100.0 %
1990-91 741 km 98.3 %
2000-01 660 km 875%
2002-03 681 km 90.3 %
2003-04 684 km 90.7 %
) HP (http://www.irts.org.in/prscris0304/averaglead.htm)
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7.1
@
3
(Broad Gage; B.G.): 1,676mm
(Mater Gage; M.G.): 1,000mm
(Narrow Gage: N.G.): 762mm, 610mm
2 (1,676mm)
1 1
@
( )
2
Indian Railway Act 1989
Indian Railway Permanent Way Manual (IRPWM)
Indian Railway Works Manual (IRWM)
Indian Railway Bridge Manual (IRBM)
Indian Railway Bridge Code (IRBC)
Indian Railway Engineering Code
Indian Railway Schedule of Dimensions 1676mm Gauge (BG)
Indian Railway A/C Traction Manual (Volume I, I, III)
Indian Railway Signal Engineering Manual
@)
1
(4)
2
(%)
3
229  Trailing Load 3600
( 20.9 ) 6000 WAG-6a WAG-6b
WAG-6¢C 3200 WDM-2 WDG-2
WAG-6 WDM-2 WDG-2 1988
1990
WAG-9 6000 WAG-6a WAG-6b
WAG-6¢
1 7-1 7-7
2 7-8 7-15
3 7-16 7-23
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(6)

1)
(Ludhiana - Sonnagar )
Delhi-Hawrah 72 7-1 ”Main Line via
Bandel” 1 ”Main Line via Patna” B Route via Locknow & Moradabad 2

Mughalsarai JN
Mughalsarai IJN

(Ludhiana - Sonnagar )(1232.01Km) ”Main Line via Bandel” Delhi -
Sonnagar (895 km)

200 1(5%)

”Main Line via Bandel” 400 500m
1 (
1,750m)
B route Via Lucknow | Main Line Via Lol
LN * & Moradabad P Paina vt BT
1 P K == - ._.:TC\H i 27
u = = = N 1ol : :—- e = £ ':."“,_J"J:,I'Jﬂlll
I.I'—"l—: fere ¥ ; = | 2 : SATEEL: Nt '::l
S AN _ o S
- l-' a - ; HEE Liné I'ulIIE ol A
-...-.[-1-1-1I R £ *_"_ ; - E'I'lﬁ-l. SRS |
- i . 1. ¥ i - : e L raN -
s | ; o S X " s : - i
.I & i ﬁ L 53 | -ﬁh- e ] . Fro— a1 1
| rRAPEE ieru Rt
ST T - [ P . MEHA H . b :
N : . gt T ..::-l — = e P -
AT - 4, L
b d L - [ —— | 1 ; Wl L
= apud FEIARLEH | L B L} A -
7-1 2
Sonnagar Sonnagar-Gomoh-Asansol-Durgapur Goppa (Sonnagar
123.5km Hawrah 425.54km) Kodarma (Sonnagar 155.49km Hawrah 393.55km)
”Main Line via Bandel” Delhi - Calcutta 100
Delhi-Sonnagar (Cant, Superelevation)

”Main Line via Patna”
”Main Line via Bandel”

200 1(5%)

”B Route via Locknow & Moradabad”
F/S

(60kg )
Khurja-Ludhiana
Khurja -Ludhiana
RITES 2006 1 PreF/S

(Delhi-Howrah )  Main
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Line via Bandel

7-1 ( )
1 |[North Central Allahabad Hatharas on NER Hathras Delhi-Howrah )
Railway
2 |East Central Railway [Mughalsarai Mughalsarai Licknow( ) DLlend
3 |Eastern Railway Asansol Kalipahari Delhi-Howrah (
Baktarnagar DSP () Delhi-Howrah ( )
Andal Jn DSP ( ) Delhi-Howrah ( )
Howrah Kamarkundu Tak Delhi-Howrah (
Bally Dumdum-DKAE Delhi-Howrah )
7-2 ( )
C )
1 | North Central Allahabad 12 14 (2 ) 7(1 ) 7(1 )
Railway
2 | East Central Mughalsarai 4 6 5 1
Railway Dhanbad 5 7 1 6
3 | Eastern Railway Asansol 6 9 6 3
Howrah 5 5 2 3
32 41(2) 21(1) 20(1)
7-3
)
1 | North Central Allahabad 8 11 3 8
Railway
2 | East Central Mughalsarai 2 2 1 1
Railway Dhanbad 1 1 - 1
3 | Eastern Railway Asansol 11 18 5 13
Howrah 3 4 4 -
25 36 3 23
7-4 ( )
Engineering ( ) (
Traffic SPL A B Cc D )
North Central Allahabad Engineering - 7 13 137 - 157
Railway Traffic 4 17 43 44 - 108 265
East Central Mughalsarai Engineering - 1 2 32 - 35
Railway Traffic 1 4 8 20 - 33 68
Dhanbad Engineering - 1 0 16 - 17
Traffic 2 4 4 18 - 28 45
Eastern Asansol Engineering 1 0 7 22 - 30
Railway Traffic 0 1 19 4 - 24 54
Howrah Engineering 2 1 0 19 - 22
Traffic 10 3 5 8 - 26 48
7-5 1LAKH
1 North Central Railway Allahabad 85
2 East Central Railway Mughalsarai 12
Dhanbad 8
3 Eastern Railway Asansol 6
Howrah 17
128
7-6
(m)
1 Dhanbad 415.494 415.732 | 238 Nathganj
414,703 414,901 198 | Dilwa-Nathganj
410.731 410.838 107 | Dilwa-Nathganj
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20
2° 3° 3° 4° 4°
1 Allahabad 5 1 0
2 Mughalsarai 5 1 3
Dhanbad 35 16 0
3 Asansol 2 0 0
Howrah 4 2 0
51 20 3
LA Plchamsen (MUMBAI - DELHI )
= Py IR e, 7-2 (MUMBAI - DELI )
vie  Ahmsdabed T . T . " 2
Mah=sanz - Marwar - [§ ., B e ] ]
Ajmer - Jaipur - [SSSSSESSSEEES ! 1 (via Ahmadabad- via
el o Ahmedabad - Mahesana - Marwar - Ajmer - Jaipur -
Dausa - Aiwar - Rewari - Delhi) 1

(via Vandodara - Ratlam - Mathura - Kota -Agra -
Delhi)

Mahesana(Ahmedabad 1
)
Mumbai
Delhi Ludhiana
100%

RITES 2006 1 PreF/S

2
7-8 ( ) ( )
1| West Central | Kota Bharatpur Bandikui-Bharatpur  ( ) Bharatpur Mathura-Kota (
Railway
2| Western Ratlam Ratlam Nimach-Idore  ( ) Kota-Ratlam  ( ) ( )
Railway Ratlam Near Godhara-Indore  ( ) Ratlam-Vadodara ( ) (
Dahod station )
Vadodra | Samalaya Samalaya ( ) ( )
Vadodra | Vishwamitri Jambusar-Dadhoi  ( )
3| Central Mumbai Dombivali Virar-Diva/Virar-Dativali Diva-Kalyan Quadruple ( )
Railway CST
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-9 ( ) C )
)
1 |North Central Agra 1 4 1 2(MG)
Railway 1(BG)
2 |West Central Kota 5(2 ) 6 (2 ) 3(1 ) 31 )
Railway
3 |Western Railway Ratlam 3 3(2 ) 1(MG) 2( 1 MG)
- 2 ) (1 )
Vadodara 10 11(NG) 3 7(NG)
3(BG)(1(BG) (1 )
| ) 4(NG)
5 Bombay 3 3(BG) 1 3
Central 1(NG) 1(NG)
6 |Central Railway Bombay VT 4 7 2(Left) 5(Right)
26(BG) 25 10 12
1(NG) 12(NG) 1(MG) 3(MG)
2( ) 5( ) 4(NG) 7(NG)
A ) 2( )
BG... MG... NG...
7- 10 ( )
Deihi JINP
C )
1 | Northern Railway Deihi
2 | North Central Railway Agra 3 3 0 3
3 | West Central Railway Kota 10 11 2 9
| 4 | Western Railway Ratlam 1 2 2 0
| 5 | Vadodara 5 6 2 4
6 Bombay Central 4 4 2 2
7 | Central Railway Bombay VT 2 2 0 2
25 28 8 20
7-11 ( )
Engineering (1 4 )
Traffic SPL A B c D
1 | Bombay Central Engineering - - 2 48 50
Traffic - 7 9 16 32 82
2 | Vadodara Engineering 3 1 9 63 76
Traffic 4 1 10 17 32 108
Ratlam Engineering 2 2 10 43 - 57
Traffic - 2 - 15 17 74
3 | Kota Engineering 28 10 7 164 - 209
Traffic 1 3 3 41 - 48 257
MTJ-TKD 18 9 5 17 49 49
570
7-12 ( ) 1LAKH
1 Bombay Central 31
2 Vadodara 22
Ratlam 11
3 Kota 9
MTJ-TKD 27
100
7-13 ( )
1 North/ North Central Railway Delhi/Agra 0
2 West Central Railway Kota 0
3 Western Railway Ratlam 1
4 Vadodara 0
5 Bombay Central 0
1
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2)

52kg 60kg
105Lbs(52kg ) 90Lbs 85Lbs 75Lbs 4 20 52kg
60kg 60kg
(Continuous welded rail, CWR)
10km
lkm  4km
PC (Prestressed Concrete Pillow)
(CST/9)
PC
PC
( )
PC 1968 38 1
1
(Luchnow 226011, India)
(Research Designs and Standards Organization; RDSO) 200
PC 400kg/cm?
30cm
4
30cm 25cm 30cm
130km/h
130km/h 110km/h
Express 120km/h
)
7-14 7-15
7-16
7- 14 (Main Line via Bandel Delhi-Howrah ) ( )
) (m)
1 | North Central Railway | Allahabad 4 42 1,289 1,335 1,259 750 6,600
| 2 | East Central Railway Mughalsarai 3 37 430 470 4,000 2,554 1,454
3 Dhanbad 0 19 453 472 0 957 1,800
| 4 | East Railway Asansol 1 16 429 446 775 585 1,600
5 Howrah 0 17 224 241 0 880 660
8 131 2,825 2,964 6,034 5726 | 12,114
4 7-24 7-25
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7- 15 ( Delhi-Mumbai ) ( )
) (m)
1 | North/ North | Delhi/ Agra - 8 16 175 - 192 249
Central Railway
2 | West Central | Kota 7 40 613 660 1,575 2,580 6,244
Railway
| 3 | Western Railway | Ratlam 4 22 571 597 875 954 2,985
1 4 Vadodar 2 30 409 441 2,000 1,482 1,713
5 Bombay 12 42 310 364 2,800 1,616 1,412
Central
6 | Central Railway Bonbai 1 25 165 191 460 1,070 661
26 167 2,235 2,428 7,710 7,894 13,264
7- 16 (Main Line via Bandel Delhi-Howrah ) ( Delhi-Mumbai )
( )
1 | North Central Allahabad 19 1 | North Central Delhi/Agra 7
Railway Railway
2 | East Central Mughalsarai 2 2 | West Central Railway | Kota 13
3 Railway Dhanbad 6 3 | Western Railway Ratlam 6
4 | East Railway Asansol 4 4 Vadodara 8
5 Howrah 1 5 Bombay Central 8
6 | Central Railway Bombay 3
32 45
( ) ( )
( )
5
6
( ). PC
7-4 Dehri-on-sone(Hawrah 554.80km)  Sonnagar
JN(Hawrah 549.04km) PC
2km 3 1
7
@)
( ) AC25kv:50Hz 15,843km DC1500V  429km
AC DC 16,272km 63,122km(
45,622km) 25.78%
a.
25kV(50Hz) 2 x 25kV(50Hz)
2x25kV auto-transformer feeding system(Scott Connection Type)
RITES
Auto-Transformer Post
53 7-30 7-32
6 7-33 61m
7 7-32 7-26 7-29 (
) 7-1 7-2
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15Km 2MVA

SEC r|E~T'|:'|'L; BRIDGE ' [ovemeL LENGTIE OF RO l,le_! A - Dt
i T EFFECTIVE SPaM = J0.72%
e L0 b H1 e= | |
— _1;_ = —
| BB CEBE W7 I | I : ﬂ
L T
T SS o
iyl - =]
: sl - [ o g
L T B | 1 - — i
LB R
| I
l Lo HI¥ |
I
e :
Mzz T HT HT:
PLL CAR EOTI: — . W
AL IS
e L J ) L)L
= i EE
CORRSENG B fddma | .:I j -
—a i lERETTRS
[T s Fa 1 - iy ] o Qi o UECRD 4 ko | i e 1 ) o 14T
I ] a FAFS] i
7-3PC ( 2km)
b.
7-4
C.
(h) 5.70m
5.55m 5.60m
5.70m
9
9)
(Indian Railways Manual of AC 7-4
Traction Maintenance and Operation Volume Il (Part Il))
7-56 4-57
a.
(CTC)
( (IN)
1 2
(SGE type Lock-and-Block )
8 7-34 7-35 25kV(50Hz) (Single phase conventional
system) AT 7-36
9 7-37 7-41 (Indian Railways Manual of AC
Traction Maintenance and Operation Volume Il (Part 11)) 7-42 7-55
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Mumbai - Ahmedabad

Mumbai and Vadodara Automatic Color Light Signaling
Vadodara to Anand Multiple Aspect Color Light Signaling
Anand to Ahmedabad Automatic Color Light Signaling
Absolute Block Signaling 1 1
10km

%
iR A ‘E 5B |
(mmy |
—

LS & LT
7-5 Absolute Block Signaling ( )
Automatic Color Light Signaling
( ) 2 Vadodara to Anand ( )1.5Km

LR i B4k 2 R X

SRS

[Fuma [7mz | LI

PN L Mghe HRE ARELD, RE 2 EORE B [Clhd, I o .
pfpiirt A, (BH 2 L ONE 3 MR8 somrETile T, UM s
HERRNT 2 L (BB | AT L ORI 4 5 (EE ool i, o kS
(o] Feof | T T R e o P
7—6 S AutomatlcCoIorL|ghtS|gnaI|ng S ( s )
Multiple Aspect Color Light Signaling Automatic Color Light Signaling( )
2 2
4 1 2 ( ) Automatic Color Light Signaling
10
b.
2 (2 ) 3 (3 4 )
2 3 3
3 4
1.5km
10 Indian Railways Manual of AC Traction Maintenance and Operation Volume 11
(Part 11) 7-58 7 61
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Panel Type( )
( ) 11
1km
d /
( 0.08) 14 12
2
120Ch
(10)
2005 6
(SL) 52
(DL) 4,699
(DC 240
(EL) 2,930
(EC) 4,957
(PC) 34,895
(FC)* 214,760
) CONCOR
(Electric Locomotive; EL) (Diesel Locomotive; DL)
A
Al
WAG-1, WAG-2, WAG-3, WAG-4, WAG-5 (5A, 5B, 5C, 5D, 5H, 5HR, 5HA,
5HB, 5S), WAG-6 (6A, 6B, 6C), WAG-7, WAG-9
WAP-1, WAP-2, WAP-3, WAP-5
( ) | WAM-1, WAM-2, WAM-3, WAM-4, WCAM-1, YAM-1
6000 WAG-9 WAG-6 5000 WAG-7
3800 WAG-5 WAP-3 4200
WAM Mixed Electric Locomotive
WAP Passenger Electric Locomotive WAG
Goods Electric Locomotive WCAM  YAM Mixed/Passenger
Electric Locomotive YAM (1000mm)
1 7-58 7-61
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8000

RITES
7-17
7- 17
Type  of|Manufacturer |Year |Wheel |Type of(Gauge [Axle |Weight |Brake [Max. Max. |Hose Type  of|TM Maker Holding
Loco Mfg. |Arran- |Traction |(mm) |[load |of Loco|system |T.E.(f) |Speed |Power |Traction |Rating as on
gement Max (t) | (t) (km/h) |(HP) kw 1/4/94
()
1 |WAM-1  |European 1960 [Bo-Bo |25kV ac (1676 [18.64 |74 Air 25 100 2800 MG. 710A|530  [SIE,  ACEC,|89
Group ALSTH, AEG,
Mitsubishi
2 |WAM-2  |Mitsubishi/ {1961 [Bo-Bo |25kV ac |1676 |19 76.03 |Air 25.24  |100 2790 MB. 525  |Mitsubishi 31
Japan 3045-A
3 |WAM-3  |Mitsubishi/ {1964 [Bo-Bo |25kV ac [1676 |19 76.03 |Air 25.24  |100 3640 MB. 525  |Mitsubishi 2
Japan 3045-A
4 (WAM-4  |CLAW 1971 [Co-Co |25kVac (1676 [18.8 |112.8 |Air 3384 |120 3640 TAO- 585  |Alsthom/ CLW,|484
Rheo 659A1 SIE,  ACEC,
ALSTH, AEG
5 |WAG-1  |European 1963 |B-B 25kVac |1676 [21.3 |85.2 Air 30 80 2900 MG 1420 {1080 |ALSTH, AEG (103
Group Reg.
6 |WAG-2 |Hitachi/ 1964 (B-B 25kVac |1676 [21.3 |85.2 Air 515 80 3180 HS-1091- {1200 |Hitachi 39
Japan Rheo. AY-22
7 |WAG-3  |European 1965 |B-B 25kVac (1676 [21.83 |87.32 |Air 50 80 3150 MG- 1270 |ACEC/CLW |10
Group Reg. 1580A1
8 |WAG-4 [CLW 1967 (B-B 25kVac (1676 [21.9 |87.6  |Air 30 80 3150 MG- 1270 |ACEC/CLW  |163
Reg. 1580A1
9 |WAG-5A [CLW 1980 [Co-Co |25kVac (1676 [19.8 |118.8 |Air 335 80 3850 TAO- 659 (585  |CLW
Reg.
10|{WAG-5B |CLW Co-Co |[25kVac (1676 |19.8 |118.8 |Air 335 80 3850 TAO- 659 (585  |CLW
Reg
11|WAG-5C |[CLW Co-Co |[25kVac (1676 |19.8 |118.8 |Air 335 80 3850 TAO- 659 (585  |CLW
Reg
12|WAG-5D |CLW Co-Co |[25kVac [1676 |19.8 |118.8 |Air 335 80 3850 TAO- 659 (585  |CLW
Reg
13|WAG-5E |[CLW Co-Co |[25kVac [1676 |19.8 |118.8 |Air 335 80 3850 TAO- 659 (585  |CLW Total 972
Reg
14|WAG-5H [CLW Co-Co |[25kVac (1676 |19.8 |118.8 |Air 335 80 3850 HS- 1050 {630  |Hitachi
Reg
15|WAG-5HR [CLW Co-Co |[25kVac (1676 |19.8 |118.8 |Air 335 80 3850 HS- 1050 {630  |Hitachi
Reg
16|WAG-5HA [CLW Co-Co |[25kVac (1676 |19.8 |118.8 |Air 335 80 3850 HS- 630  |Hitachi
Reg 15250A
17|WAG-5HB |BHEL Co-Co |[25kVac (1676 |19.8 |118.8 |Air 335 80 3850 HS- 630  |Hitachi
Reg 15250A
18|WAG-5S [CLW Co-Co |[25kVac (1676 |19.8 |118.8 |Air 335 80 3850 TAO-659 (585  |CLW
Reg
19|WAG-6A |ASEA 1988 [Bo-Bo- |25kVac (1676 [20.5 |123 Air 46 100 6280 LIM- 785  |ASEA 6
Bo Rheo. 450-2
20|WAG-6B |Hitachi 1988 [Bo-Bo- |25kVac (1676 [20.5 |123 Air 45 100 6040 HS- 760  |Hitachi 6
Bo Rheo. 15256
21|WAG-6C |Hitachi 1988 [Co-Co |25kVac [1676 [20.5 |123 Air 45 100 6040 HS- 760  |Hitachi 6
Rheo. 15256
22|WAG-7  |CLW N.A. [Co-Co |25kVac [1676 [20.5 |123 Air 42 100 5000 CLW  (motor|18
Rheo. Hitachi)
23|WAG-9  [CLW 1996 [Co-Co |25kVac [1676 [20.5 |123 Air 46.9 100 6122 CLW
(ABB) Regen. (design ABB)
24|WAG-9H [CLW N.A. [Co-Co |25kVac [1676 |[22.5 |135 Air 52.6 100 6122 CLW
(ABB) Regen. (design ABB)
25|WAP-1  |CLW 1981 [Co-Co |25kVac |1676 [18.05 |108.3 |Air 3249  |130 3800 TAO-659 [585 |CLW 54
26|WAP-2  [CLW 1961 [Bo-Bo |25kV ac (1676 |19 76 Air 2524|110 2790 MB. 525  |Mitsubishi
3045-A
27|WAP-3  |CLW 1988 [Co-Co |25kVac [1676 [18.05 |108.3 |Air 3249 |140 3800 TAO-659 (585 |CLW
28|WAP-5  [CLW 1992 [Bo-Bo |25kVac (1676 [19.5 |78 Air 26.3 160 5442 CLW
Regen. (design ABB)
29|WAP-7  |CLW 2000 25kV ac |1676 160 CLW
30|WCAM-1 [CLW 1973 [Co-Co |25kVac (1676 [18.8 |112.8 |Air ac-33.84 110 ac-3640 |TAO-659 |585  [CLW 52
dc-23.20 dc-2930
31|YAM-1 Mitsubishi/  |1965 [B-B 25kV ac (1000 |13 52 Air 19.5 80 1630 MB- 600  |Mitsubishi 20
Japan 3080-A
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A2. (WAG-9 WAP-5)
WAP-5
WAG-9 6000 WAG-9 WAG-9H
7-18
WAG-9(6122 ) WAP-5(5442 )

WAG-9H WAG-9
12t ( ) 135t 80Km/h (Starting
Tractive Effort) 520kN(52.6 t) Axle Load 22,5 t
WAG-9 WAG-9H WAG-9

WAP-7 WAP-7 (Starting Tractive Effort)  360kN
140km/h 26 WAP-7
WAG-9H WAG-9 12

7-18 (WAG-9 WAP-5)

SALIENT DATA :

FREIGHT LOCO (WAG-9)

PASSENGER LOCO (WAP-5)

Con. Rated Power

4500 KW (6122 HP)

4000 KW (5442 HP)

Starting Tractive Effort

460 kN (46.9 ) *

258 kN (26.3 1)

Cont.Rated Tractive Effort

325 kN(33.1 1)

220 KN(22.4 1)

Max.Regen Braking Effort

260 kN (265 1)

160 kN (163 1)

Max. Service Speed

100 km/h *

160 km/h

Axle Arrangment

Co-Co

Bo-Bo

Traction Motor Mounting

Axle Hung, Nose Suspended

Fully suspended on Bogie Frame.

Brake System

Air, Regenerative & Parking Brake

Air, Regenerative & Parking Brake

Total Weight 1230+ 1% t 78.0 + 1% t (+ 800 kgs)
Axle Load 205+2%ht* 195+ 2%t
Unsprung Mass per Axle 4.0 t max. 2.75 t max.

Wheel Diameter

1092 mm (new), 1016 mm (full worn)

1092 mm (new), 1016 mm (full worn)

Gear Ratio

5.133 (77:15)

3.941 (67:35:17)

Length of Loco over Buffers 20562 mm 18162 mm
Length of Loco over Headstock 19280 mm 16880 mm
Bogie Center Distance 12000 mm 10200 mm
Loco Wheel Base 15700 mm 13000 mm
Overall Width of Body 3152 mm 3130 mm

It is being planned to increase the tractive effort of WAG 9 to 52.6 tonnes by increasing axle load to 22.5 tonnes
and reducing the maximum service speed to 80 km/h.
The locomotive is based on 3 phase drive with GTO thyristors and microprocessor control system.

(Axle Load)
13
B.
B1.
WDG-2, WDG-4
WDP-1, WDP-2, WDP-4
( WDM-1, WDM-2, WDM-2C, WDM-2D, WDM-3, WDM-3A, WDM-4, WDM-7,
) YDM-1R, YDM-2, YDM-4A, YDM-5, ZDM-3, ZDM-4A, ZDM5(or NDM5)
WDS-4B, WDS-4D, WDS-5, WDS-6
WDG-4 4000 WDG-2 WDG-3 3100 3300
2600 WDM-2 3100
WDM Mixed Diesel Locomotive
WDP Passenger Diesel Locomotive WDG
12 7-62 7-65
13 WAG-9 WAG-9H 7-66 7-67 7-3 7-4
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Goods Diesel Locomotive WDS
(Shunting & Switching at yards) YDM
ZDM Mixed Diesel Locomotive YDM
(1000mm)  ZDM (762mm)
6000 6000
GM 1
RITES ( )
7-19
Con. Rated /
Power
WDP-1 1995 2300 HP -
WDP-2 1998 3100 HP 160 km/h American Locomotive Corp. (ALCO)
WDP-4 2001 4132 HP | 160 km/h GM
WDG-2 1995 3100 HP | 100 km/h ALCO
WDP-2
WDG-4 1999 4132 HP | 100 km/h GM
WDP-4
WDM-1 1957 1800 HP - ALCO 12
WDM-2 1964 2700 HP | 120 km/h ALCO 16
WDM-2C 1994 3100 HP 120 km/h ALCO
WDM-2 3100PM
WDM-3 1970 3100 HP | 120 km/h Henschel
WDM-3A - 3100 HP | 120 km/h WDM-2C
WDM-3A
WDM-4 1962 2600 HP - 16 Hersteller
GM-EMD
WDS-4 - _ Z
WDS-6 - 1300PS -
WDG-4  WDG-2
) B2
B2. (WDG-4 WDG-2)
WDG-4 7-20 WDG-2 7-21 14
14 7-68 7-74 7-5
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7- 20 WDG-4 (MAIN PARTICULARS OF WDG4 LOCOMOTIVE)
GENERAL Injection System
Weight of loco in Working Order {126.0 Type Direct unit injector
Q
Adhesive weight in Working Order|126.0 Displacement / cyl. 11635 cm?
@
Axle load (T) 21 Turbo Supercharger
Wheel dia (new) Driving mm. 1092 Make and type EMD Model G
Tractive effort (Kg.), Maximum 53000 Weight of turbocharger 953 Kg.
TRANSMISSION (ELECTRICAL)
Speed (Km/h) Maximum 100 Alternator
Make and type GM  TA-17
Transmission Electric Number per locomotive One
ENGINE Maximum speed 904 rpm
Max. Voltage 2600 V DC
Make and type 710 G3B Max. continuous current 1250 A DC
No./Loco One Companion Alternator
Governor Woodward Make and type CA 6B
Weight of engine (dry) 1793 Kg. Max. Voltage 230 V AC
Number of cylinders 16 Frequency at 904 rpm 120 Hz
Cylinder formation 45 degree V  type Max. power 250 kVA

Bore and stroke in mm

230.19 x 2794

Unit weight(TA & Comp. alternator assly.)

8709 Kg approximately

Mean piston speed m/sec 8.38

BMEP at rated output 11.23 Traction motor

Compression ratio 16:1

Lube oil sump capacity 950 Litre Make and type Siemens ITB - 2622 - 0TA02

Horse Power Number per locomotive Six (3 in parallel per bogie)

AAR condition 4132 CV Continuous voltage / Nominal rating 2027 V AC 7/ 500 kW

At Site (47°C — 600m) 4012 CV Maximum speed 3220 rpm

Input to traction 3780 CV Gear ratio 90:17

RPM Suspension Axle hung / tapered roller
bearing

Rated 904 Unit weight(with pinion, gear & gear case) |3016 Kg.

Idle / Low idle 269 / 200 AUXILIARIES

Cooling system Auxiliary generator

Water Pump type Centrifugal Make and type GM, 5A — 814

Water pump capacity 3785 I/m at 900rpm HP absorbed 18 kW

No. of radiator fans Two Rating 74V DC, 904 rpm

Fan drive AC motor

Fan power 113.4HP

Exciter COMPRESSOR

Make and type GM, CA - 6B Make Knorr CCB equipment

HP absorbed 250 kVA Type WLNA 9BB, two stage, 3 cyl.

Rating 250 V AC, 904 rpm Displacement at 900 rpm 7.19 m® / Min at 900 rpm

Unit weight 647 Kg Lube oil capacity 9.98 litres (2.64 US gallons)

BATTERIES Weight 1043 Kg

Make and type

SURRETTE, 16 CH-25
Unitized

TRACTION CONTROL COMPUTER

Number of cells 32 Model SIBAS 16
Arrangement 2 series connected Make Siemens
16 cell lead acid batteries

Voltage 64 SIBAS 16 is a 16-hit computer based on an INTEL 8086 microprocessor
running at 5.6 MHz. Each computer is dedicated to an inverter(total 2
converters (TCC1 and TCC2)

Capacity 500AH (8 Hr) LOCOMOTIVE COMPUTER

Head light 250W, 32V Model EM 2000

BRAKES Make GM

Locomotive Air, hand, dynamic brake. EM 2000 is a 32 bit computer based on Motorola 68020 microprocessor

Train Pure air brake system. running at 16 MHz with a math co-processor communication through
RS-232 serial cable / port. EM 2000 controls the main locomotive functions
based on inputs from two traction computers.

System KNORR/NYAB CCB TRACTION INVERTERS (TRACTION CONTROL CONVERTERS TCC1 &

equipment. TCC2)
CONTROL SUPPLIES Model 1GE 420 050 9010.00MB74
Fuel tank ( detachable) Type Voltage source inverter with
Gate Turn-Off thyristors.

Number per locomotive One Rating 1430 kW

Total capacity 6000 litres Quantity 2 (One per bogie / truck)

Sand

Number of boxes / Locomotive |8

Total capacity

0.04m? Box (1.5 cubic ft. /
box)
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WDG-2 (MAIN PARTICULARS OF WDG2 LOCOMOTIVE)
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(11)

( 7-22
(Delhi-Howrah Main Line via Bandel) ( ) 7-23
(Delhi-Mumbai
7- 22 (Main Line via Bandel Delhi-Howrah )
Col8
1 North Central Allahabad 83 15 - - 98 9
Railway
2 East Central Mughalsarai 15 16 - - 31 3
3 Railway Dhanbad 5 7 5 21 38 4
4 | Eastern Railway Asansol 16 5 2 3 26 3
5 Howrah 15 16 - - 31 3
134 59 7 24 224 22
:RITES Inception Report ( )
7- 23 ( Delhi-Mumbai )
Col8
1 | North Central | Tuglagabad- 2
Railway Mathura
2 | West Central | Mathura- Nagda 43 21 1 2 68 6
Railway
3 | Western Railway | Nagda- Vadodar 13 23 | 1(NAD) 4 59 5
4 Vadodar- Surat 13 10 - - 23 2
5 Surat- Vasai 5 27 - - 32 3
6 | Central Railway Vasai- JNP 5 5 - 3 13 4
79 86 2 6 181 22
:RITES Inception Report ( )
1 24
1 21.5m 24 516m
550m (
( ) 550m )
15
« ) ( )
(1 ) (
( ) ) (
) ( ( ) )
(12) (ICD)
( )
( )
(Inland Container Depots; ICDs)
7-7 CONCOR(Container
Corporation of India Limited) (ICD) CONCOR
CONCOR
15 Aligadh JN (North Central Railway; NCR) Ahmedabad JN (Western
Railway; WR) 7-78 7-82 Ahmedabad JN (Western Railway; WR)
7-83 7-84
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CONCOR

905,058TEUs

108,277 TEUs

Daulatabad(Aurangabad)
Milavittan(Tuticorin)

RailServedICDwithCFS PureDomestic
Dadri(G.Noida) DCT/Okhla(Delhi)
Tughlakabad(Delhi) Phillaur(Ludhiana)
Jodhpur* SalemMarket
Moradabad* Khodiyar(Ahmedabad)
Agra* Turbhe(Mumbai)
Kanpur* Fatuha(Patna)
DhandariKalan(Ludhiana) Sanathnnagar
Jaipur* Shalimar
Whitefield(Bangalore)* FutureTerminals
Coimbatore _ Bhopal(Mandideep)*
Tondlar_pet(Chennal)* Dhappar(Chandigarh)*
Madurai* Madhosingh(U.P)
Sanatnagar(Hyderabad) Suranasi
R_aipur(M.P)* KolkataPort
Tiruppur Khemil
Guntur* PortContainerTerminal
Desur -
Sabarmati(Ahmedbad) HarburofMadrgs(Chennal)
« Kandla(Gandhidham)
Vadodara Haldia(Kolkata)
NewMulund(Mumbai) Visakh -
M
- alimar(Kolkata)*

DronagiriNode* -
Chinchwad(Pune)* RoadServedICDwithCFS
Amingaon(Guwahati) -
CossiporeRoad(Kolkata) Pithampur(indore)
R . Mulund(Mumbai)

ewari h
B " Pondicherry

alasore .
Jamshedpur* Babarpur(Panlpat)_
Nagpur* RoadServedICDwithoutCFS

Ratlam(Onlycontainerhandlingfacility)
Balladhgarh(Onlycontainerhandlingfacility)

CONCOR

7-17

Bhusawal* Cochin(Onlycontainerhandlingfacility)
Malanpur(Gwalior)
RawthaRoad(Kota)*
1989 7 ICD 51
51 44 Export-Import container depots 7
26
51 7 44
CONCOR 60
7-24  CONCOR (TEUSs)
10 1991-92 2001-02
1991-92 2001-02 10 95,782TEUs
94 10 12,495TEUs 326,775TEUs 26
CONCOR 10
1,231,833TEUs 11 1991-92
10 1 2001 -02
10 7 15
CONCOR
CONCOR
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7- 7 CONCOR
7- 24 CONCOR (TEUs) (Total Traffic Handled by CONCOR (TEUs))
(Unit: TEUs)
CONCOR
Year (International (Domestic) (Total)
(Export-Import; Exim))
1991-92 95,782 12,495 108,277
1992-93 122,645 32,940 155,585
1993-94 188,347 48,824 237,171
1994-95 275,615 127,017 402,632
1995-96 349,141 244977 594,118
1996-97 424,741 278,801 703,542
1997-98 491,481 230,238 721,719
1998-99 576,790 225,156 801,946
1999-2000 664,490 238,661 903,151
2000-01 753,368 291,360 1,044,728
2001-02 905,058 326,775 1,231,833
2002-03 1,031,925 351,238 1,383,163
2003-04 1,251,618 350,501 1,602,119
2004-05 1,376,516 351,460 1,727,976
:CONCOR  HP (http://www.concorindia.com/corebusiness.asp)
CONOCR TEUs
1
50 7-25 CONCOR
3.Total Expenditure b) Other Expenditure (i) Rail Freight expenses CONCOR
CONCOR 7-25
7-26
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7- 25 Financial Results (Provisional) for year ended 31t March

(Rs. in Crore)

No. Particulars 12 Months Ended (March 31 of each year)
2001 2002 2003 2004 2005 2006
(Audited) (Audited) (Audited) (Audited) (Audited) (Unaudited)
1 Income from Operations 1,074.80 1,286.46 1,483.44 1,764.43 2,003.49 2,440.79
2 Other Income 34.00 48.95 50.40 42.97 48.21 54.15
3 Total Expenditure 1,050.07 1,253.15 1,375.19 1,737.23
a) Staff Cost 14.25 16.02 18.53 2354 27.28 30.33
b) Other Expenditure
(i) Rail Freight expenses 547.63 665.48 769.92 912.15 985.84 1,273.32
(i) Others 187.00 228.40 265.62 317.46 362.07 43358
4 Interest 3.63 2.87 2.74 0.25 0.29 0.23
5 Gross Profit (after interest but before 356.29 422.64 477.03 554.00 676.22 757.48
depreciation) (1+2-3-4)
6 Depreciation 27.27 33.47 43.94 55.28 66.62 84.86
7 Provision for Taxation 112.25 139.32
a) Current Tax# - - 137.96 118.09 161.74 156.23
b) Deferred Tax - - 22.28 24.36 18.99 13.65
8 Net Profit (Before prior period 216.77 249.48 272.85 356.27 428.87 502.74
adjustments) (5-6-7)
9 Prior Period Adjustments (Net) 0.12 0 0
a) Income/Expenses (6.12) 0.80 (0.11)
b) Tax 17.44 (1.07) -
10 Net Profit (8+9) 216.65 24948 272.85 367.59 428.60 502.63
11 Paid up Equity Share Capital (Face value 64.99 64.99 64.99 64.99 64.99 64.99
Rs. 10/- per share)
12 Reserves Excluding Revaluation 711.43 844.32 1,036.52 1,312.25 1,633.77 -
Reserves (as per balance sheet of
previous accounting year)
13 Basic & diluted EPS for the period, for 33.33 38.39 41.98 56.56 65.95 77.34
the year to date and for the previous
year (Rs.) (Net profit/No. of shares)
14 Aggregate of Non Promoter Shareholding -
a) Number of shares
b) Percentage of shareholding 233991496 233991496 23991496 23991496 23991496
36.91 36.91 36.91 36.91 36.91
‘CONCOR  HP (http://www.concorindia.com/unauditedR.asp)
7- 26 Segment wise Revenue, Results and Capital Employed
(Rs. in Crores)
No. Particulars 12 Months Ended (March 31 of each year)
2002 2003 2004 2005 2006
(Audited) (Audited) (Audited) (Audited) (Unaudited)
1 Segment Revenue
a) EXIM (Export Import) 891.05 1,036.45 1,305.14 1,551.76 1,908.58
b) Domestic 39541 446.99 459.29 451.73 532.21
Total 1,286.46 148344 1,764.43 2,003.49 2,440.79
Loss: Inter Segment Revenue 0 - - - -
Net Sales/Income from Operations 1,286.46 1,483.44 1,764.43 2,003.49 2,440.79
2 Segment Results
Profit before tax and interest from:
a) EXIM (Export Import) 294.37 329.98 412,01 510.60 552.00
b) Domestic 60.57 69.53 69.45 82.56 102.88
Total 354.94 399,51 481.46 593.16 654.88
Less:
i) Interest Expenditure 2.87 2.74 0.25 0.29 0.23
ii) Other un-allocable expenditure net off un-allocable (36.73) (36.32) (28.83) (16.46) (17.86)
income
Total Profit before tax (Including prior period 388.80 433.09 510.04 609.33 67251
adjustments)
3 Capital Employed
(Segment assets-Segment liabilities)
a) EXIM (Export Import) 392.45 543.90 667.93 922.95 1,079.27
b) Domestic 129.91 162.52 192.49 216.66 248.43
Capital Employed in Segments
Add: 522.36 706.42 860.42 113961 1327.70
Unallocated Corporate Assets less Corporate
Liabilities 433.72 408.98 527.48 461.25 757.22
Total
956.08 1,115.40 1,387.90 1,600.86 2,084.92
‘CONCOR  HP (http://www.concorindia.com/unauditedR.asp)
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e Central Region : Nagpur / Daulatabad (Aurangabad) / Bhusawal / Raipur / Mandideep

e Eastern Region : Amingaon (Guwahati), Cossipore Road, Shalimar (Calcutta), Balasore, Jamphedpur, Haldia

(Calcutta), Fatuha / DOM (Patna), Kolcata Port (under construction)

e North Central Region : Dadri, Agra, Juhi Kanpur, Malanpur (Gwalior), Rawtha Road, Madhosingh (Planned)

e North Western Region : ICD Sabarmati (Ahmedabad), Vadodara, Gandhidham, Kandla, DCT Khodiyar,

Ankleshwar, Mundra, Pipavav

e Northern Region : Tughlakadabad (Delhi), Panipat, Moradabad, ICD DDL (Ludhiana), Ballabgarh, Jaipur, Jodhpur,

Rewari, DCT/TKD, Kharia Khangar, Gotan, DCT Phillaur, Moga, Gurgaon (Planned), Dhappar (Under Construction),

Surnasi (Planned), Khemli (Planned)

e South Central Region : Sanatnagar (Hyderabad), Guntur, Visakhapatnam, Desur

e Southern Region : Whitefield (Bangalore), Irugur, Tondiarpet (Chennai), Madurai, Harbour of Chennai (HOM),

Pondicherry, Cochin (CHTS), Milavittan (Tuticorin), Salem Market/DOM, Tiruppur

e Western Region : New Mulund (Mumbai), Mulund (Mumbai), Pithampur (Indore), Miraj, Chinchwad (Pune),
Dronagiri Node, Turbhe/DOM (Mumbai), Ratlam

Doami. MEE.
R iy, C gy,

Doimi. Tesmirals

: CONCOR
7- 8 CONCOR

CONCOR (
( ) ) JR
(JOT) JoT
CONCOR
ICD CONCOR 1

CONCOR
1 2006 2 16 ( )
(Times of India) CONCOR BID(Rail
Freight Operation) 2 15 () 14
Pipavav Rail Corporation Ltd. (PRCL)
PRCL 2006 3 2006 5 Gujrat Port -
Jaipur ( 250Km ) PRCL
BID
25
14 BID 2
1 Rs 50 Crore 1 Rs 10 Crore
Rs 10 Crore 4 PRCL JM Bakshi Delhi-Assam Roadways Hind Terminals
Rs 50 Crore 10 Central Warehousing Corp. (CWC) CONCOR Gateway
Distripark Indian Infrastructure & Leasing Reliance Infrastructure Leasing P & O Ports Adani
Logistics Dinesh Emirates

16 7-85
17 http://www.concorindia.com/index.asp
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(13) ( )

Kolcata ( ) Haldia (
) INP  ( ) Mumbai  Mundra  Kandla  Pipava
Kolcata Haldia

(Port Trust) ( :
(ICD) ICD CONCOR ) ( )

(Port Trust)

a. (Kolcata  Haldia )
Kolkata Haldia 2
Kolkata Port Trust (KoPT) Kolkata Port Trust (KoPT)
Kolkata Port Trust (KoPT) Sagar

Port HDC Diamond Harbour Port KDS

Kolkata Dock System (KDS)
Haldia Dock Complex (HDC)

Diamond Harbour Port ( )
Sagar Port ( )
Kolkata Port (Kolkata Dock System (KDS))
(Gateway) 1690 River Port( )
1870 Maritime world dates
Kolkata 232Km River Port( ) m
« )
Haldia Port KDS
(national and state highway) NH-6 NH-2 NH-34 KDS
Sealdah  Budge Budge Section Eastern Railway
KDS National Waterway No.1 (Ganga) National Waterway No.2
(Brahmaputra) Sundarban KDS
40% 10%
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Kolkata Dock System (KDS)

Kidderpore Dock (KPD), 18 Berths, 3 Dry Docks

Netaji Subhas Dock (NSD), 10 Berths, 2 Dry Docks

Petroleum Wharves at Budget Budge, 6 Jetties

Anchorages at Sandheads, Saugor, Diamond Harbor, Kulpi, Virtual Jetty at Saugor

Haldia Port (Haldia Dock Complex (HDC))

1977
100km (Draft) 8.5m 10.5m
KDS HDS KDS  break bulk cargo
HDC KDS ( )
HDC Panskura South Eastern Railway

Haldia Dock Complex (HDC)
Haldia Dock Complex (HDC), 12 Berths, 3 Oil Jetties

Diamond Harbour Port ( )
KDS HDC F/S
9m 10.3m
Eastern Railway
Sagar Port ( )
Sagar HDC 10m 1 (
) 12m 15m
(Multiple Draft Port) Sagar Port Sagar
1000m Eastern Railway
( ) Kakdwp
Kolkata Port Trust(KoPT) KoPT
7-27 7-32
7- 27 Total Trafic at KoPT
(Units : in million tonnes)
Year Traffic handled at Traffic for Major
KDS HDC KoPT Total Parts of India
2001 - 2002 5.374 25.029 30.403 287.565
2002 - 2003 7.201 28.603 35.804 313.530
2003 - 2004 8.693 32.567 41.260 344.799
2004 - 2005 9.945 36.212 46.157 383.765
April —Aug ‘05 2.601 17.277 19.878 166.630
7-28 Cargo Profile at KoPT
(Units : in million tonnes)
Year Liquid Bulk Dry Bulk Beak Bulk Container Total
2001 - 2002 15.748 10.219 1.502 2.924 30.403
2002 - 2003 18.386 12.101 1.969 3.348 35.804
2003 - 2004 22.392 12.927 1.920 4.021 41.260
2004 - 2005 24.214 15.478 2.079 4.386 46.157
April-Aug ‘05 8.675 8.340 0.955 1.908 19.878
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7- 29 Container Traffic at KoPT

(Units: in TEUSs)

Year KDS HDC KoPT Total
2000 - 2001 137845 50882 188727
2001 - 2002 97985 93010 190995
2002 - 2003 105885 117138 223023
2003 - 2004 122419 136657 259076
2004 - 2005 159242 128513 287755
April-Aug “05 84553 44481 129034
7- 30 Ship Traffic at KoPT
(Units: number of ships)
Year Number of Ships Call
KDS HDC KoPT Total
2000 - 2001 726 1447 2173
2001 - 2002 674 1570 2244
2002 - 2003 725 1676 2401
2003 - 2004 762 1835 2597
2004 - 2005 769 2091 2860
April-Aug “05 309 978 1288
7- 31 Efficiency Parameters of KoPT
Description 2001 - 2002| 2002 - 2003 | 2003 - 2004 | 2004 - 2005 | April- Aug | April- Aug
“05 ‘04
A. Kolkata Dock System:
Av. PBD (port a/c) 0.01 0.003 0.003 0 0.005 0
(in days)
Av. PBD (in days) 0.58 052 051 0.40 0.39 0.35
Av. Shipday 2215 2889 3384 3771 2307 1805
Output (in tonnes)
Av. TRT (in days) 471 447 4.29 4.17 3.72 4.00
B. Haldia Dock Complex:
Av. PBD (port a/c) (in 0.16 0.15 0.14 0.31 042 0.06
days)
Av. PBD (in days) 091 0.87 0.97 1.36 137 0.76
Av. Shipday Output (in 6438 7531 8388 8395 8903 8784
tonnes)
Av. TRT (in days) 401 3.02 2.87 3.00 2.95 2.02
7- 32 Financial Performance of KoPT
(Units: Rs. in Crores)
2002 - 2003 2003 - 2004 2004 - 2005
Operating Income 868.28 956.98 1003.50
Operating Expenditure 664.65 674.09 676.11
Operating Surplus (+) 203.63 (+) 282.89 (+) 327.39
Net Surplus (+) 71.25 (+) 113.28 (+) 156.25
b. (UNP )
JNP JN Port NSICT
56% JNP
JNP
18
N.S.IC.T. ( N 1 )
13.5m( 15m ) 600m 8 2 (
)
J. N. Port ( ) 2 )
13.5m( 15m ) 680m 8 2 (
18 7-86 4-90 JNP (NSICT JNPort )
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) JINPT( )

Gateway Terminals ( )( 3 )(India Pvt. Ltd.)
15m 712m 2 ( 8 ) 2 (
) 2006 8 India Pvt. Ltd.)
BPCL Liquid Cargo Berth ( )
300m
BOT Bharat Petroleum Corporation Limited 10C Limited 2
Shallow Draught Berth (Craft Water Berth)( )
445m 9m 180m
4 ( 700m )
5 ( 1000m )
INPT
JINP 30%
2 3 35% 40%
70%
JNPCT NSICT Central Railway
INPT
2 1
48
3 4
Central Railway Central Railway
2006 3
INP 7-33 7-41
7- 33 JNPT (Cumulative Traffic) (Traffic Handle: 2004-05 Vis-a-vis 2003-04)
Commodity | InUnit |  Apr.2004-Mar. 2005 | Apr. 2003 — Mar. 2004
A Container
Container (JNPCT) TEUs 1,138,868 1,038,434
MT 13,908,322 13,203,160
Container (NSICT) TEUs 1,232,470 1,230,555
MT 14,838,315 14,581,858
Total Container TEUs 2,371,338 2,268,989
MT 28,746,637 27,785,018
B Bulk
B1 General Bulk
Fertilizer & FRM MT 5,833 147,508
Steel Coil (E) MT 5,629 2,609
Sugar MT -——- 12,094
Iron (PIG) MT -——- 9,914
Wood Pulp MT -——- 24,091
Cement MT 473,428 369,033
Project Cargo MT 30,592 77,438
B2 Vehicles (Bulk)
Vehicles NOS. 37,478 66,109
MT 58,278 82,707
B3 Liquid Bulk
Liquid Bulk (JNPT) MT 2,625 471,834
Liquid Bulk (BPCL) MT 3,484,889 2,207,607
Liquid Bulk (Total) MT 3487514 2,679,441
Total Bulk MT 4,061,274 3,404,835
GRAND TOTAL (A +B) MT 32,807,911 31,189,853
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7- 34 JNP Total Traffic (1995-96 to 2004-2005)

(Unit : in Million Tonnes)
95-96 96-97 97-98 98-99 99-00 00-01 01-02 02-03 03-04 04-05
F/FRM/FG 2 167 1.24 1.31 1.34 0.4 0.4 0.24 0.15 0.006
Gen. Gargo 0.66 0.74 0.7 0.8 0.78 0.94 0.79 0.7 0.58 0.6
Liquid 0.14 0.58 0.9 158 217 2.96 2.85 3.04 2.68 3.49
Container 4.07 5.08 6.05 8.03 10.68 14.28 18.48 22.86 27.79 28.75
7- 35 Characteristics of Container Terminals an Their Equipments
Facilities JNP CT NSICT

Linear quay length

680 meters

600 meters

Rail Mounted Quay Cranes (RMQCs)

Post Pnanamax)

8 Nos. (6 Nos. Post Panamax + 2 Nos. Super

8 Nos. (4 Nos. Post Panamax +
4 Nos. Super Post Panamax)

Rubber Typed Gantry Cranes (RTGCs)

18 Nos.

29 Nos.

Reefer Points

320 Nos.

672 Nos.

Tractor Trailers

136 Nos.: 19 Port owned + 90 hired + 27 hired on

129 Nos. on hire

call basis
Backup Area (Container Yard) 61.49 Hectares 21.85 Hectares
Forklifts 3 Nos. 2 Nos.

7- 36 JINP Container Traffic (1989-90 to 2004-2005)

(Unit : in Million Tonnes)

89-90 | 90-91 | 91-92 | 92-93 | 93-95 94-95 95-96 | 96-97 | 97-98 | 98-99 | 99-00 | 00-01 | 01-02 | 02-03 | 03-04 | 04-05
JNPCT| 0.03] 006/ 011] 014 017 0.24 034| 042| 05/ 067 054 05 065/ 073 104 114
NSICT -- -- -- -- -- -- -- -- -- --| 0.34] 0.69| 094 12| 123] 123
Total 0.03] 0.06] 0.11] 014 0.17 0.24 0.34] 042 05/ 067] 089 119| 157| 193] 227 237
7-37 ICD Handling Facilities (
Facilities JNPCT NSICT
Rail Mounted Gantry Cranes (RMGCs) | 3 Nos. 3 Nos.
Railway Tracks 4 Tracks 2 Tracks
Reach Stackers
-Hired 10 Nos. 2 Nos.
-Owned 2 Nos. 3 Nos.
7- 38 JNPCT ICD HANDLING (1989-90 to 2004-2005)( )
(Unit : in TEUs)
89-90 | 90-91 | 91-92 | 92-93 | 93-95 | 94-95 | 95-96 | 96-97 | 97-98 | 98-99 | 99-00 | 00-01 | 01-02 | 02-03 | 03-04 | 04-05
UNPCT 2144 7111 17004 27655 28849 42018 70082 98294 136675 203908 166424 142626| 180938 198193 276926 271107
7- 39 Present & Estimated number of Container trains from JNPT (to Central Railway)
Year Total port traffic % Rail share Rail Share No. of trains Peak no. Of
(TEUs in 1000) (TEUs in 1000) each way per trains each
day way per day
Present
2003-04 2267 27% 614 11 13
2004-05 -- -- == 11 13
Forecast
2006-07 2759 30 828 14 18
2011-12 4168 32 1334 23 29
2016-17 6760 34 2298 39 48
2021-22 7835 35 2742 47 59
2022-23& beyond 8000 35 2800 48 60
:Central Railway ( )
7- 40 Terminal-wise estimated no. of Container trains (each way per day)
(Unit: train)
ICD 2006-07 201112 2016-17 2021-22
Avg. Peak Avg. Peak Avg. Peak Avg. Peak
INPT 6 8 8 10 9 12 10 12
NSICT 7 8 8 10 8 10 8 11
GTI 1 2 7 9 12 15 12 15
4th Term 0 0 0 0 10 13 17 21
Total 14 18 23 29 39 50 47 59
:Central Railway ( )
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7- 41 Existing & Future Facilities Planned at JNPT

Existing Facilities

Container Terminal

INPT - 2 (train rail) lines
NSICT - 2 (train rail) lines
Engine Run Round - 1 (train rail) line
Bulk Terminal
INPT - 2 (train rail) lines
Engine Run Round - 1 (train rail) line

Future Planning

- 3 Lines in Bulk Terminal by Gateway Terminals
- Fourth Terminal Planned by JNPT

:Central Railway )
(14)
a.
3 (Junction; JN.)
16
Division
7-10 JN(Mughalsarai JN) JIN
(Veranasi JN) JIN
(
) (
7-10 A B 7Km
( ) A B 12Km
JN 4 Patna JN Sonnagar JN
Veranasi JN Chunar JN
JIN 50 3
JIN 50 () 7 8
5 3 8
(15
( )1
1
« ) « )
20
48
50 (50 )
20
58 19
19 7-91 7-93
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9)
(16)
2006 3 ( 5 ) ( )
( )

(West Corridor)  JNP - Delhi (via Ahmedabad-
Palanpur - Phulera- Rewari -TKD)

Pipavav Rail Corporation Ltd. (PRCL) Pipavav Port -

Jaipur( 250Km )
2006 5 Mahesana Station(S/W
2 4 ) Phulera Station 750km  West Corridor
2006 1
(RDSO) Pipavav Rail Corporation Ltd. (PRCL) PRCL
CONCOR
2006 2 16 () (Times of India) CONCOR
Bid (Rail freight operation) CONCOR PRCL 14
RITES
PRCL  CONCOR (PRCL
(ICD) ) RITES
40 BLCA BLCB 2 45 BLL 20
20 40 BLCA BLCB 2 7-94 7-95
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(RDSO)
CONCOR

PRCL  Pipavav Port -Palanpur- Phulera- Jaipur
JNP-Delhi CONCOR
Delhi
Pipavav Port - Jaipur

( )

Jaipur Phulera

2
Pipavav Port -Palanpur- Phulera- Delhi

PRCL Pipavav Port -Palanpur- Phulera- Jaipur
(Axle Load) 21.8 (CC+6)
40ft( 45ft)

F/S (Western Corridor)  Section lll Chapter 2, P.23 2115

7.2
721 RITES
(1) RITES ( )
RITES JICA 4

PRCL

(
Phulera-Delhi

RITES

F/S

Interim Report
1. Inception Report For Feasibility Study of Delhi-Hawrah Freight Corridor
(RITES F/S ( )

2. Inception Report For Feasibility Study of Delhi-Mumbai Freight Corridor
(RITES F/S ( )

)
Feasibility Report (Phase 1 Part 1 PreF/S)

Tatanagar), Feasibility Report, January 2006, RITES LIMITED
(RITES F/S 1 2006 1 16 4

on Mumbai - Delhi Route, Feasibility Report, January 2006, RITES LIMITED
(RITES F/S 1 2006 1 16 )

3. Preliminary Engineering-cum-Traffic Survey For Dedicated Multimodal High Axle Load Freight Corridor
Between Ludhiana and Son Nagar (Part-1) On Eastern Corridor (Ludhiana - Durgapur / Bokaro /

)
4. Preliminary Engineering-cum-Traffic Survey For Dedlicated Multimodal High Axle Load Freight Corridor

RITES 3 4 2 Phase 1 Part 1

PreF/S 3 RITES 2006 1
| 2006 3 ( 4 ) 2006 12
I 2006 3

RITES 3 4
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( RITES )

RITES

F/S ( )
A) ANNEXURES (1-X1l) SECTION Vil ELECTRIFICATION, Feasibility Report - Delhi - Howrah Dedlicated Freight Corridor,
January 2006 )
( F/S ( 3) F/S
(Khurja - Sonnagar )
1 List of Power Line Crossings
2 Details of Existing SCADA system
3 Details of Various Infringements (OHE Infringement Diagram)
(Khurja - Sonnagar )
4 Details of Existing Traction Substations
Location of Existing Traction Substations and SWS
Existing Traction/General Service Maintenance Facility Chart
Details of Existing Road Over Bridge (ROB)
Details of Existing Transmission Line and Power Maps
Details of Existing Feeding Arrangement with Maint. Facilities
10 Details of Proposed Feeding Arrangement (TR Line with Maintenance Facilities)
11 Cost of Electrical Works Not Incidental to Railway Electrification
12Construction Schedule
December 2005 January 2006 )
B) ANNEXURES (1-X1V) Section Vil Electrification, Feasibility Report - Delhi - Mumbiai Dedlicated Freight Corridor,
January 2006 )
( F/S ( 4) F/S
(INP(Vasairoad - Dadari(Tuglakabad) )
List of Power Line Crossings
Details of Existing SCADA System
Details of Various Infringements (OHE Infringement Diagram)
(INP(Vasairoad - Dadari(Tuglakabad) )
Details of Existing Traction Substations
Location of Existing Traction Substations and SWS
Existing Traction/General Service Maintenance Facility Chart
Details of Existing Road Over Bridge (ROB)
Details of Existing Transmission Line and Power Maps
Details of Existing Feeding Arrangement with Maintenance Facilities
Details of Proposed Feeding Arrangement, TR Line with Maintenance Facilities
Details of Proposed Feeding Arrangement with Maintenance Facilities (via Palanpur)
11a Computer Simulation Plots
Power Map Sowing Grid Details (via Palanpur)
Cost of Electircal Works Not Incidental to Railway Electrification
Construction Schedule

© oo ~N O Ol

December 2005 January 2006 )
9 ( X )
( F/S ( 3) F/S (
4) 2005 )
D) 5 1 (Route Map) (Longitudinal (Gradlient) Profile) 200

) ( )

( (Ludhiana-Sonnagar ) Delhi- Sonnagar ( )
Ludhiana- Delhi Phase 2 ( 2006 3 2006 12 )

Sonnagar-Gomoh-Asansol-Durgapur
Sonnagar- Garwaroad- Barkakana- Muri- Chandila- Tatanagar Bokaro

)
( (IJNP-TKD-Dadri) 2 (Route Map) (
) (ie. :JNP- Surat- Vadodara- Ahmedabad- Palampur- Phulera- Rewari- TKD-

Dadri :JNP- Surat- Vadodara- Ratlam- Nagda- Kota- Mathura- TKD-Dadri)
C) D)5 1 (Route Map) (Gradient Profile)
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722
(1) (DELHI-HOWRAH )
1)
Capacity Planning of Delhi- Howrah Route

Capacky wath manfenance block of 2 hrs. ]

85 T C Wom 8P
Ghaziabad * Tk FLATI Allahatac Wigghalaarai

o & 47 44 "z 1m o @ ™ T
Muighslsarai Goya Dteantesd{Pardtankanta ) Ssarsol Gurup Howeah

() ‘visation B0 1o 100% (S | miganon 100% to 120%
Uhiizabon 120% to 140% m Lidisation =140%

m  Fresent Capacity L Aphual o, of trains

* Batvween Ghaziabad — Aligarh 83 Paths on construction of a 2" inae

RITES ( )(2004/05 )
7-13 (Delhi-Howrah ) ( )
7-13 (Delhi-Howrah ) ”Main Line via Bandel”
80% 100%
Mughalsarai-Gaya Ghaziabad-Tundla-Kanpur 120% 140% Kanpur-
Allahabad- Mughalsarai 140% Gaya- Dhanbad(Pardhankanta)- Asansol- Gurup- Howrah
100% 120%
7-42 7.3-3 1 2003 2004
7- 42 - (2003 -2004 )
1
(WMB) (%)
1 Dankuni — Buddhaman 63 56 245 80.5 101.8%
2 Buddhaman - Asansol 105 48 315 795 75.7%
3 Asansol - Dhanbad 65 35 16.3 51.3 78.92%
4 Dhanbad - Gomoh 65 24 22.4 46.4 71.38%
5 Gomoh - Gaya 47 30 23.8 53.8 114.47%
6 Gaya - Sonenagar 59 19.3 28.5 478 81.02%
7 Sonenagar - Mughalsarai 73 19.3 43.16 66.46 91.04%
8 Mughalsarai - Allahabad 55 35 35.3 70.3 127.8%
9 Allahabad - Kanpur 54 36 34.6 70.6 130.7%
10 |Kanpur - Tundla 58 48 433 91.3 157.4%
11 |Tundla - Ghaziabad 55 41 375 76.5 142.7%
RITES Inception Report ( )
Delhi(Ghaziabad)-Aligarh 3 Aligarh- Strarampur Asansol(Strarampur) -
Howrah 4 ( 5 )
”Main Line via Bandel” 1 1 “Main Line via Patna” B
Route via Locknow & Moradabad” 2 1 2
Mughalsarai IN 1 ”Main Line via Bandel” 2 ”B
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Route via Locknow & Moradabad” Delhi 2 “Main Line via
Patna” Howrah
2 “Main Line via Patna” B Route via Locknow & Moradabad”
1 ”Main Line via
Bandel” 100%
F/S Sonnagar Sonnagar - Gomoh - Asansol - Durgapur(Howrah )

Sonnagar - Garwaroad - Barkakana - Muri - Chandil - Tatanagar(Howrah ) Barkarana -

Bokaro - Ghomoh
Sonnagar Mughalsarai- Sonnagar 3

Sonnagar - Gomoh - Sitarampur Sitrarampur- Asansol - Saktigarh 4

Saktigarh-Howrah

3

)

5

) (
Barkakana - Muri - Chandil Chandil - Tatanagar
Barkakana - Bokaro Bokharo - Ghomoh
(Main Line)
(B Route) ( )
(
) East Central Railway South
Eastern Railway  Line Capacity Statement( Operating Department )”
7- 43 Dhanbad(Pardhankanta)-Howrah (Eastern Railway )
( - ) (km) (2004-2005 ) (20112012 ) ( )
(2004-05) |(2011-12)
ga”k.“”'( 1 )- 6807Km| 3| 68 20 88| 84 30| 114] 1005%  158%
aktigarh
Saktigarh-Burdwan 11.52Km 4 102 29 131 122 39 161 115% 142%
Burdwan-Khana 13.16Km 4 73 30 103 89 40 129 88.7%  112%
Khana -Andal 66.53Km 4 58 42 100 70 72 142 94.3%  134%
Andal -Asansol 25.71Km 4 59 44 103 71 74 145 95.3%]  134%
Asansol -Strarampur 8.91Km 4 56 34 90 68 48 116 81.1% 105%
Straranpur-Pradhankanta 39.96Km 2 30 33 63 36 47 83 82.9% 109%
:Eastern Railway ( )
7-14 (Delhi-Howrah )
Dhanbad(Pardhankanta) Howrah 100% 120%
-2005 81% 115%
2011 -2012 105% 158%
Sonnagar Howrah
Dhanbad(Pardhankanta) - Howrah 4 5
( Railway Board)
Eastern Railway
2)
7% 8% 7-14
7-44

7-33



()

N e .
b | -+ e o i from ECL, BCCL, CCL & NFR
e : a 80% i ® from Bokaro, 1ISCO, Rourkela,
~H_E ] ey o TataSteel, Durgapur
. Pk s ® BCN Empties
u Fertiliser from PRDP, Imported coking coal for
-~ e steel plants, Cement from SER & WCR, Ballast
- from ER, General goods from Kolkata area,
AIPLIL T = i Domestic containers from Kolkata.
; A 1 g
4 ey o PR 1 1 r : -
L s, S P S T ei= | e
- = - ' = e K u D [}
___.'j;_ s ey R NI HAR = Ii-
. =g i l--'—I |H " ki < -1 \l::r_ 1
T - Il
b from Punjab, Haryana & western UP L g00p, | W )
. from UP & MP 1.8__0/0- ’ + & - S
® from WR - £ +
b from Gotan/Jaisalmer to steel plants - ;
. from WCR *—“'
® BOXN & BRN Empties A
Iron & Steel from Haryana & Punjab, moarn N®
Containers from JNPort & TKD ISO
‘RITES ( ) (2004 -2005 )
7-14 ( )
7- 44
(Howrah) (Delhi) (Delhi) (Howrah)
(%) (%)
( ) 59.2% 35.1%
23.1% 11.5%
3.2% () 19.2%
2.0% 11.1%
( ) 1.7% | I&S 7.4%
2.6% 7.3%
( ) 8.2% 5.0%
RITES Inception Report ( )
7-44
8% %
7-43 2002 2004
7-45 2002 2004
6% 7%
Dehli Ludhiana 10 15
7- 45
2002-2003 2003-2004 2004-2005 2002 2003 2004
(2002 MT) | ( 2003 MT) | (2004 MT) 2003 (%) (%)
235.85 251.66 271.06 6.7% 7.7%
13.63 14.34 14.86 5.2% 3.6%
46.25 49.52 54.23 7.07% 9.5%
45.60 4543 46.19 -0.37% 1.7%
26.46 25.83 28.36 -2.3% 9.8%
POL 34.05 32.02 32.40 -6.0% 1.2%
59.25 67.99 74.35 14.75% 9.4%
‘RITES Inception Report ( )
7-46 2003 -2004
1
2011 -2012 2021 -2022
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7- 46 (2003-04 )
2003-2004 2011 -2012 2021-2022
[ ) [ ) I )
20.65 32 44 (213 )
8 12 20 (250 )
Ro-Ro Traffic 0 2 4
05 4 7 (14 )
‘RITES Inception Report ( )
(Howrah) (Delhi)
60% Ludhiana
7-15 RITES
7-44 5 15
15 2.1
Kanpur
( ) ( )
40% 10%
7-16
Ludhiana
( RITES ) 7-47
2011 -2012 2021 -2022
RITES ) 3.0% 4.0%
R s T S ey .l!.‘l hd
! Lol N {:f
Govinawal TN S
ovindwal - T —
Sahib oy, |
(500MW)
oha Rodar (1260MW)
Mohabbat
(420MW)
Ahurl( )
Jagadhrj & Yamunanagar
Bhatinda (600MW)
(440MW)

Wadri( )

Tata Power Unit 1 &2
(1000MW)

RITES
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Burnpur

Duraapur

Tata

Rourkela

Total = 75 MT
Orissa 45
\Jharkhand 24

| Chattisaarh 6 |
I Additional Rail Traffic = 200 MT |

RITES (

)
7- 16 ( )
7- 47 -
(2011-2012 ) (2021-2022 )
1 1
C )y c )y ) C )] ) « )
(WMB) (%) (WMB) (%)

1 |Dankuri - 63 71 336 104.6 166% 63| 95 49.8 144.8 230%

Buddhaman
2 |Buddhaman - 105/ 60 42.6 102.6 97.7% 105 81 63 144 137.1%

Asansol
3 |Asansol - 65| 44 22.3 66.3 102% 65| 59 33 92 141.5%

Dhanbad
4 |Dhanbad - 65| 30 30.7 60.7 93.4% 65| 41 455 86.5 133.1%

Gomoh
5 |Domoh - Gaya 47 38 32.6 70.6 150.2% 47] 51 48.3 99.3 211.3%
6 |Gaya - 59| 24 39.1 63.1 106.9% 59| 32 57.9 89.9 152.4%

Sonenagar
7 |Sonenagar - 73| 24 64.5 88.5 121.2% 73] 32 95.5 1275 174.7%

Mughalsaral
8 |Mughalsarai - 55| 44 48.3 92.3 167.8% 55| 59 715 1305 237.3%

Allahabad
9 |Allahabad - 54| 45 473 92.3 170.9% 54/ 60 70 130 240.7%

Kanpur
10 |Kanpur - Tundla 58| 60 57.9 117.9 203.3% 58| 81 85.7 166.7 287.4%
11 |Tundla - 55| 52 51.3 103.3 187.8% 55 70 75.9 145.9 265.3%

Ghaziabad

‘RITES Inception Report ( )

7-48
7- 48
Direction 2004-2005 2021-2022 Additional Trains
( ) @ ) @ )
Minimum | Maximum Minimum | Maximum Minimum | Maximum

Present axle load ( )

Up( ) 285 40.1 69.9 108.9 414 68.8

Down( ) 22.8 37.3 55.7 104.2 32.9 66.9

25 tonne axle load( )

Up( ) 236 333 58.5 90.7 349 574

Down( ) 18.8 30.8 46.5 86.3 27.7 55.5

‘RITES ( )
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() (DELHI-MUMBAI )
1)
Capacity Plamning of Delhi- Mumibal Riouts
| ) — |
el 5 [FEE T P ¥ D e
(i ]
FH | L] Td - = = . T
g — I b —
Ly [ - Tr-
R W il E st - 1d
L] Lo Vs Lol Mo of s
RITES ( ) (2004 -2005 )
7- 17 (Delhi-Mumbai) ( ) )
7-17 (Delhi-Mumbai) (via Vadodara - Godhra- Ratlam- Nagda- Kota-
Sawai Madhopur - Mathura - Delhi)
( ) 100% Tughlakabad- Palwal- Mathura- Sawai Madhopur 120%
140% Sawai Madhopur- Kota 140% Kota- Ratiam- Godhra 120% 140%
Godhra- Vadodara 100% 120% Vadodara- Surat- Udhna- Dahanu Rd. 120%
140% Dahanu Rd.- Vivar 100% 120%
7- 49 - ( (2003 -2004 )
2003-2004 (%)
(km) 1
(WMB)
J.N Port - Jasai 9.00 10 0 129 10.49 12,9 129%
Jasai - Panvel 16.00 18 0 15 10.65 15 83.33%
Panvel - Diva 26.00 40 13 21.3 10.65 34.3 85.75%
Diva - Vasai Road 42.00 40 9 17.8 9.72 26.8 67%
Vasai Road - Virar* 8.20 189 143 21.31 9.72 164.31 86.94%
(108) © (3031 ) (28.06%)
Virar - Dahanu Rd. 63.80 63| 53.52 19.12 9.72 72.64 115.3%
Dahanu Rd. - Bulsar 74.40 50 | 47.46 20.99 9.72 68.45 136.9%
Bulsar - Udhan 64.55 50 475 21.26 9.72 68.76 137.52%
Udhna - Surat 401 58 59.43 2154 9.72 80.97 139.6%
Surat - Bharuch 58.94 54 | 4863 26.08 9.72 74.71 138.35%
Bharuch - BRC 70.12 54 | 4813 26.50 9.72 74.63 138.2%
BRC'P’ - BRC'D’ 458 67 69.13 37.86 9.72 106.99 159.69%
BRC'D' - BRC'Z 211 42| 2372 14.99 772 38.71 92.17%
BRC'Z’ - Godhra 67.04 42| 2372 24.17 772 47.89 114.02%
Godhra - Ratlam 185.21 44 22.1 38.23 7.72 60.33 137.11%
Ratlam - Nagda 41.35 44 24.1 36.47 7.35 60.57 137.66%
Nagda - Kota 224.98 40 19 25.30 7.35 44.3 110.75%
Kota - GQL 5.56 40 26 37.80 7.35 63.8 159.5%
GOL — Sawai Madhopur 102.20 40 23 28.30 7.35 513 128.25%
Sawai Madhopur - Bayana 140.83 40 22 27.30 7.35 49.3 123.25%
Bayana - Mathura 75.41 40 13 20.60 6.25 33.6 84%
Mathura - Palwal 83.40 67 48 40.85 6.25 88.85 132.61%
Palwal - Tughlakabad 40.00 80 63 43.20 6.25 106.2 132.75%
1409.69
*WMB(With Maintenance Block)
*Vasai Road - Virar RITES
RITES Inception Report ( )
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7-50

100 150% 87% - (INPT)
1409.69km 1229.83km 100 150%
7- 50 - (
(%) (km) (%)
80% 42.00km 3.0%
80% 100% 127.72km 9.06%
100% 150% 1229.83km 87.22%
150% 10.14km 0.72%
1409.69km 100%
‘RITES Inception Report ( )
7-51
7-51 - ( )
( )
J.N. Port- Jasai 10 38
Jasai - Panvel 18 38
Dahanu Road - Bulsar 50 63
Bulsar - Udhna 50 64
Surat - Bharuch 54 63
Bharuch - Vadodara 54 63
:RITES Inception Report ( )
7-52 7-53 7-51
2011-2012 2021-2022 ( ) 200%
300%
1 (via Ahmedabad- Mahesana- Marwar- Ajime- Jaipur- Dausa- Alwar -
Rewari - Delhi)
JNP
Gujara (3 ) Delhi Ludhiana
Gujara
Gujara
2)
7-49 Mumbai-Delhi
(Up)
7- 52 Mumbai-Delhi :
Bulsar — Surat — BRC | BRC — Ratlam | Nagda — Kota | Kota — MTJ MTJ —
Dahanu Rd. Delhi
59% 36% 27% 46% 55% 24%
1% 0% 0% 0% 10% %
4% 3% 0% 1% 1% 3%
1% 1% % 9% 17% 7%
% 4% 17% 15% 8% 7%
3% 3% 1% 1% 1% 7%
1% 1% 3% 3% 2% 9%
23% 34% 33% 4% 5% 3%
2% 1% 1% 3% 1% 2%
0% 17% 2% 16% 0% 31%
0% 0% 9% 2% 0% 0%
100% 100% 100% 100% 100% 100%
‘RITES Inception Report ( )
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(Down)

Mumbai-Delhi
JNP Mumbai
Gujarat 6
Gujarat Mundra  Kandla  Pipava 3
Surat Hazira ( )
- 18 .
T e Al Gujara Surat
A o Mumbai
il
| Falanm JINPT
4 AR D LA 3 5
HMaliys H"“.]"I Fampihaals
! |
III._-.H! Kgndia
m B 1 & L .
wnrka Gujara Surat
Frordmnder e e Mundra Port (
e Kandla Port ( )
Dy
! e Nolaki Port ( )
- VERAVAL—¥/ ¥} e Pipava Port ( )
Talals :
- M\ . e Porbander Port ( )
" N ; e Sikka Port ( )
L iDerman w0l D6 Ty At .
oo Do) | e Hazira
| SmwAssA Tl Mumbai
| “ﬂ'“'ﬂt:fl' = e MumbaiPort(  / )
[ »
> P MUMBAI ~ 1T e JINPT Port ( )
nal S
RITES F/S )
7- 18
( )
( ) (2021 2022 ) 7-53
7- 53
(2002 -2003) (2021 -2022)
( (
( TEUs) ( TEUs) ( TEUs) ( TEUs)
INP* 2269. 614. 9.36 7500. 2625. 36.85
Mumbai 197. 20 0.1 1500. 525. 4.94
Kandla 170. 2. 0.01 1000. 350. 3.3
Mumdra 48. 16. 0.12 2000. 900. 9.25
Pipavav 25. 9. 0.07 1500. 675. 6.93
Hazira - - - 2000. 800 8.9
2709. 661. 9.66 15500. 5875 70.17
RITES Western Railway )
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JNP

27% (Central Railway Western Railway) JNPT JNP
40% 40%
35% 7-54 7-53
7-54 2003-2004 JNP 614 TEUs
2
9.36 9.61
2
7- 54 JNP
( 1 50 )
( TEUs)
%
® C ) )
2003-04( )>* 27% 614 9.61 212 11.73
2006-07( ) 30% 828 12.85 2.75 15.6
2011-12( ) 32% 1334 19.99 4.28 24.27
2016-17( ) 34% 2298 33 6.99 39.99
2021-22( ) 35% 2742 39.62 851 48.13
RITES ( )
- ( 2011 -2012
7-55 2021 -2022 7-56
7-55 - ( 2011 -2012 )
2011-2012 ()
(km) (WMB) 1 (%)
J.N Port - Jasai 9.00 38 0 27.01 22.84 27.01 71.08%
Jasai - Panvel 16.00 38 0 31.31 22.84 31.31 82.39%
Panvel - Diva 26.00 40 17.79 37.86 22.84 55.65 139.13%
Diva - Vasai Road 42.00 40 12.32 3143 20.2 43.75 109.38%
Vasai Road - Virar* 8.20 | 189 (108) 1232 37.3 20.2 49.62 45.94%
Virar - Dahanu Rd. 63.80 63 73.25 3347 20.2 106.72 169.4%
Dahanu Rd. - Bulsar 74.40 50 64.95 35.75 20.2 100.7 201.4%
Bulsar - Udhan 64.55 50 65.01 36.04 20.2 101.05 202.1%
Udhna - Surat 401 58 81.33 35.59 20.2 116.92 201.59%
Surat - Bharuch 58.94 54 66.55 4191 20.2 108.46 200.85%
Bharuch - BRC 70.12 54 65.87 4259 20.2 108.46 200.85%
BRC'P' - BRC'D’ 458 67 94.61 60.66 20.2 155.27 231.75%
BRC'D' - BRC'Z 211 42 32.46 26.06 16.02 5852 139.33%
BRC'Z' - Godhra 67.04 42 32.46 37.69 16.02 70.15 167.02%
Godhra - Ratlam 185.21 44 30.25 55.93 16.02 86.18 195.86%
Ratlam - Nagda 41.35 44 32.98 52.83 15.28 85.81 195.02%
Nagda - Kota 224.98 40 26 39.01 15.28 65.01 162.53%
Kota - GQL 5.56 40 35.58 56 15.28 91.58 228.95%
GQL — Sawai Madhopur 102.20 40 3148 4319 15.28 74.67 186.68%
Sawai Madhopur - Bayana 140.83 40 30.11 41.73 15.28 71.84 179.6%
Bayana - Mathura 7541 40 17.79 3177 12.99 49.56 123.9%
Mathura - Palwal 83.40 67 65.69 57.13 12.99 122.82 183.31%
Palwal - Tughlakabad 40.00 80 86.22 60.49 12.99 146.71 183.39%
1409.69
‘RITES Inception Report ( )

WMB(With Maintenance Block)

Vasai Road -Virar

RITES
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7- 56 - ( 2021 -2022 )
2021-2022 () *)
(km) 1
(WMB)
J.N Port - Jasai 9.00 38 0 54.58 46.96 54.58 143.63%
Jasai - Panvel 16.00 38 0 63.58 46.96 63.58 167.32%
Panvel - Diva 26.00 40 26.34 69.81 46.96 96.15 240.38%
Diva - Vasai Road 42.00 40 18.23 57.67 40.84 75.9 189.75%
Vasai Road - Virar* 8.20 | 189 (108) 18.23 68.02 40.84 86.25 79.86%
Virar - Dahanu Rd. 63.80 63 108.42 61.03 40.84 169.45 268.97%
Dahanu Rd. - Bulsar 74.40 50 96.14 63.95 40.84 160.09 320.18%
Bulsar - Udhan 64.55 50 96.23 64.25 40.84 160.48 320.96%
Udhna - Surat 4.01 58 120.39 62.23 40.84 182.62 314.86%
Surat - Bharuch 58.94 54 98.51 71.73 40.84 170.24 315.26%
Bharuch - BRC 70.12 54 97.50 72.91 40.84 17041 315.57%
BRC'P’ - BRC'D’ 458 67 140.04 103.57 40.84 243.61 363.6%
BRC'D’' - BRC'Z' 211 42 48.05 47.29 3243 95.34 227%
BRC'Z’' - Godhra 67.04 42 48.05 62.94 3243 110.99 264.26%
Godhra - Ratlam 185.21 44 4477 88.19 3243 132.96 302.18%
Ratlam - Nagda 41.35 44 48.82 825 30.89 131.32 298.45%
Nagda - Kota 22498 40 38.49 64.5 30.89 102.99 257.48%
Kota - GQL 5.56 40 52.67 89.34 30.89 142.01 355.03%
GQL — Sawai Madhopur 102.20 40 46.59 70.79 30.89 117.38 293.45%
Sawai Madhopur - Bayana 140.83 40 4457 68.48 30.89 113.05 282.63%
Bayana - Mathura 75.41 40 26.34 52.55 26.25 78.89 197.23%
Mathura - Palwal 83.40 67 97.24 86.12 26.25 183.36 273.67%
Palwal - Tughlakabad 40.00 80 127.63 91.29 26.25 218.92 273.65%
1409.69
RITES Inception Report ( )
WMB(With Maintenance Block)
Vasai Road -Virar RITES
7-54
7- 57 (Delhi-Mumbai)
Direction 2004-2005 2021-2022 Additional Trains
( ) @ ) (@ )
Minimum | Maximum Minimum | Maximum Minimum | Maximum
Present axle load ( )
Up( ) 8 16 43 76 35 60
Down( ) 7 19 48 97 41 78
25 tonne axle load( )
Up( ) 7 14 36 56 29 42
Down( ) 6 16 41 83 35 67
RITES ( )
(€))
100%
2021 2022 200%
300% 200%
2021
3 4%
4
10
100%
100%
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4 2 2
100%
1 ( )
2 ( 130km/h
Express 80km/h 20 40km/h ( ) )
3 (CTC) (
(Automatic Color Light Signaling)
( ) 1.5km Station Signaling
(Electric (Computer) Interlocking) 10% ) 4
( )
”Line Capacity Statement”
Division ( )
1 ( )
%) )
Delhi  Railway Board
”Line Capacity Statement”
723
1)
2006 1 RITES 2 F/S(Phase 1)
RITES RITES 2
F/S(Phase 1) 1
7-60
1)
1676mm (BG)
2)
F/S ( 4.2
(1) 2) Indian Railway  Act, Manual, Code )
3)
F/S F/S (RITES
F/S F/S( 3 4 Section-IlI: Maximum
Moving Dimension and Freight Stock, Chapter 2: Maximum Moving Dimension )

7- 58 (AAR Height Designations for Common Fright Cars)
Plate ‘B’ 15'1” 4597 mm
( ) Plate ‘C’ 15'6” 4724 mm
Plate ‘E’ Plate ‘F' 15'9” 4801 mm
Plate ‘H’ 170" 5182 mm
Plate ‘I' (Includes Double Stack Well Cars) 202" 6146 mm
20'6” 6248 mm
National Clearance Standard 23 7010 mm
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RITES F/S 8000 (Axle8 Twin Bo-Bo

( ) 6000 5000 2
70km/h F/S 9000 (
) RITES
6) N
Wy -
(A) e 0

A SN
40 |r:'_ ‘f'.— E M| hoa

(Ludhiana-Sonnagar _E: =

Ludhiana -
Ambala - Saharanpur - Meerut -
Hapur - Khurja - Tundla -
Kanpur - Allahabad - Mughalsarai
- Sonnagar
Delhi-Sonnagar
”Main Line via Bandel”

Ludhiana-Sonnagae

Sonnagar- Gomoh - Asansol - Durgapur AL~
Sonnagar - Garwa Road - Barkakana - Muri - Chandil via Ahmedabad

- Tatanagar - Palanpur -
Barkakana - Bokaro - Ghomoh

South
Eastern Railway

(INP-Delhi(TKD) )

2
”B: Alignment Via
Ahmedabad - Palanpur - Phulera - Rewari - TKD*
”A: Alignment Via Vadodara - |f8E e = JE
Ratlam - Kota - Mathura - TKD E"‘ s : &E‘(‘T 'Iil pre=sryp—
- via Vadodara -
Faflam -
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Gujarat

Gujarat

Ahmedabad

(B)
60kg UIC/90 UTS rail. HH on curves (
52kg  60kg )
PC (Pre-stressed Concrete Pillow)
(Main Line) 1km 1660 /km (Loop
Line) 1km 1540 /km
30cm
7)
5)
30 Im 30 /m(HM Loading)
RDSO
RDSO
8)
RITES
7-59 F/S
7- 59
(Plan)

1 |Station Signaling 10 % Electric Interlocking( 100% Electric (CTC)

( Interlocking

) 90%  Old signaling (Manual operated|(
Relay Based)

2 |Centralization( ) Not

( CTC) ( ) )
3 |GPS Based Block Sustem Not

( ( )

)

4 [Optical Fiber (

( ) )
5 |(Mobile Telecommunication)

Verbally and Data Display
6 |Electrical Telephone Exchange HQ

( ) Division HQ

9)

25kV Booster System (Conventional)
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AT) (

25kV(Booster System (Conventional)

)

25kV(Booster System (Conventional)
25kV(Booster System (Conventional)

2x25kV (Auto Transformer System; AT)

10)

7- 60

7-60

2x25kV (Auto Transformer System;

Katni- Anuppur - Bilaspur

)

(Delhi - Mumbai(INP))

(Ludhiana - Sonnagar)

Existing Railway

Planned New Railway

Existing Railway

Planned New Railway

INP- Vadodara- [Plan A (Alignment |Plan B (Alignment via  [Sonnagar Plan (Sonnagar
Ratlam- Mathura- |via Vadodara -  |JAhmedabad - Palanpur -| - Ludhiana - Ludhiana)
Kota- Agra - DelhiRatlam - Kota -  |Phulera - Rewari - TKD
Mathura - TKD) |- Dadri)
1. Route Length 1450 Km 1447 Km 1493 Km| 1232 km 1232.01km
2. Construction Project - 1415 Km 1461 Km) - 1232.01km
Route Length
3. Gradient
Ruling Gradient 1in 100 1 in 200(C) 1 in 200(C) 1in 80 1 in 200(C)
Compensated Compensated Compensated
Steepest Gradient in 1in 400 1in 400 1in 400 1in 4001 in 1200, 1 in 400 in
ards exceptional cases|
4. Single Line/Double line  |Double (some area Double line Double line] Mostly Double (some Double line|
Triple & Quadro) Single) Line
Line
5. Standard of Construction
Gauge 1676 mm 1676 mm 1676 mm 1676 mm 1676 mm
Rails 52/60 Kg/m 60 Kg/m UIC/90 60 Kg/m UIC/90 UTS [52/60 Kg/m UIC/90 60 Kg/m UIC/90 UTS
UIC/90 UTS rail, |UTS rail, HH on  rail, HH on curves UTS rail, HH on curvesrail, HH on curves
HH on curves curves
Sleeper Mostly PSC (1660 PSC, 1660 PSC, 1660 Nos./km Mostly PSC (1660 PSC, 1660 Nos./km

Nos./km density
for main line 1540
Nos./km density
for loop line per
km)

Nos./km density
for main line 1540
Nos./km density
for loop line per km

density for main line
1540 Nos./km density
for loop line per km

main line 1540

loop line per km)

Nos./km density for

Nos./km density for

density for main line
1540 Nos./km
density for loop line
per km

Points & Crossings

52/60 kg rail, 1 in
12 with curved
switches and CMS
crossings on PSC

60 kg rail, 1 in 12
with curved
switches and CMS
crossings on PSC

60 kg rail, 1 in 12 with
curved switches and
CMS crossings on PSC
sleepers

52/60 kg rail, 1 in

and CMS crossing
PSC sleepers

with curved switches

12 160 kg rail, 1 in 12 with
curved switches and
CMS crossings on

PSC sleepers

S on

sleepers sleepers
Ballast 300 mm cushion 300 mm cushion |300 mm cushion 300 mm cushion 300 mm cushion
Maximum Speeds 130kmph(Passeng (100 kmph(Freight [100 kmph(Freight train) [L30kmph(Passenger) 100 kmph(Freight
er), train) train)
110kmph(Freight)

Type of traffic & axle load

22.9 tonne
movement Design
(actual running

25 tonne double
stack container
movement with

25 tonne double stack
container movement
ith 15000 tonne trailing

Design (actual run

22.9 tonne movement

arround 20.9 toone

Freight Traffic with
25 tonne axle load
and 15000 tonne

ning

arround 20.9 toone[15000 tonne loads 30 tonne for movement) , 3600 trailing loads
movement) , 3600 ftrailing loads 30  ridges tonne training loands
tonne training tonne for bridges
loands
6. Formation
Bank width for Double line 1216 m 13 m 13m 12.16 m 13m
Slope Embankment 2:1 2:1 2: 2:1 2H:1V
Cutting width for Double 1186 m 125 m (extra fory 12.5 m (extra for side 11.86 m12.5 m (extra for side|
line side drains) drains) drains)
Slope of Cutting (ordinary 11 11 11 11 11
soil)
Blanketing 0.30 m depth 0.75 m depth 0.75 m depth 0.30 m depth 0.75 m depth
7. Curves

Maximum degree of

10 degree curve

2.5 degree curve

2.5 degree curve (700m

10 degree curve

2.5 degree curve
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compensation will

of curvature

be kept at the rate
of 0.04% per degree

be kept at the rate of
0.04% per degree of
curvature

curvature (700m radius) shall radius) shall be provided. (700m radius)
be provided.
Curve Compensation 0.04% per degree [Curve Curve compensation will [0.04% per degree at the rage of 0.04%

per degree of
curvature

. Bridges

Standard of loading

22.9 tone axle load
with 8.25 tonne/m

30 tonne axle load
with 12 tonne/m

30 tonne axle load with
12 tonne/m Trailing

22.9 tone axle load
with 8.25 tonne/m

30 tonne axle load
with 12 tonne/m

Trailing Load Trailing Load (HM |Load (HM Loading) Trailing Load Trailing Load (HM
Loading) Loading)
Longest Bridges 1409m| 1409 m (Narmada 1409 m (Narmada River) 2834.64 m 2834.64 m
River)
9. Road Crossings
Total number of Road ROB:46, RUB:65, 310 297 ROB:32, RUB 36, 348
Crossings (includes ROB, LC:597 LC:480
RUB and LCs)
10. Stations
Crossing Stations NA 11 nos. 11 nos, 67 10
Load Exchange Yard NA 13 nos. 14 nos, 9 6
11. Tunnel
Number of Tunnels 2 nos. 2 nos. Nil, 3 nos| Nil,
(double line - single bore) Nil,
Total Length of Tunnels NA 2850 m Nil{ 238m + 198m + 107m Nil.
12. Rail Flyovers
Number NA - - 21 +1(under| 7
construction)
13. Additional Land Required - 2542 Hectare 3281 Hectare) - 1758.62 Hectare

14

. Total Cost of the Project

Rs. 11770.922
Crores

Rs. 11445.599 Crores

Rs. 7039.44 Crores|

15

. Cost per km

Rs. 8.319 Crores

Rs. 8.319 Crores

Khurja-Ludhianal
(411.23km)
Rs.3526.92 Crores|

Sonnagar-Kurja
(820.78 km)

Rs.7039.44 Crores|

2
1)

a) Son Nagar - Khurja
b) Khurja - Ludhiana

:820.78 km
:411.23 km
(1232.01km) Rs.10566.36 crores

:Rs. 7039.44 crores
:‘Rs.3526.92 crores

Civil Engg.=Rs.8468.72 cr., Sig. & Tele.=Rs.1522.43 cr., Electrical= Rs.635.90 cr., Mechanical
(Maintenance facilities for Rolling Stock)= 332.71 cr., Total = 10959.76 cr.

2)

(Alignment via Vadodara - Ratlam - Kota - Mathura - TKD)
:1447km(
‘Rs. 11770.922 creres

Civil Engg.=Rs.10095.562 cr., Sig. & Tele.=Rs.1463.250 cr., Electrical (Non traction) = Rs.62.110
cr., Mechanical=150.000 cr., Total = 11770.922 cr.

:1415km)

(Alignment via Ahmedabad - Palanpur - Phulera - Rewari - TKD)
:1493km(
‘Rs. 11445.599 creres

:1461km)
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Civil Engg.=Rs.9740.939 cr.,, Sig. & Tele.=Rs.1492550 cr., Electrical= Rs.62.110 cr.,
Mechanical=150.000 cr., Total = 11445.599 cr.
7- 61 RITES PreF/S
26 | Rs.Crores 26
Rs. Crores /km|/km FIRR | FIRR
Dehli-Howrah
The total capital cost of
construction of 7,039 18,303 8.567 22
Sonnagar-Khurja: 820km
The tentative cost of cost of
construction of 3,527 9,170 8581 22
Khurja-Ludhiana: 411km
Sub Total 10,566 27,473 22 5 25.7 28.2
Delhi-Mumbai : 1461km
Abustract Cost 9,741 25,326 6.667 17
1,705 4,433
Sub Total 11,446 29,759 7.834 20 6 17.7 183
(2281km)
2692km 22,012 57,232 8.180 21
Total 5,723 2 /km
( ) Khurja-Ludhiana411km
7- 62
Civil Electtrical : Mechanical ! S&T Total
Dehli-Howrah Rs.Crore : Rs.Crore : Rs.Crore : Rs.Crore: Rs.Crore :
Sonnagar-Khurja | 820km|  5439: 14,141 408: 1,061 214: 556 978: 2543  7,039: 18,301
of Khurja-Ludhiana | 411km 2,725 7,085 205; 533 107; 278 490; 1274  3527; 9170
Sub Total 1231km 8,164; 21,226 613: 1,594 321; 835 1468: 3,817 10,566: 27,472
/km 661 172 05: 1.3 03: 07 12¢ 31 861 223
% 7% 6% : 3% . 14% 100%
Delhi-Mumbai 1461km 9,741 25327 62: 161 150: 390 1,493 3,882 11,446: 29,760
Sub Total 9,741: 25,327 62: 161 150: 390  1,493: 3882 11446 29,760
/km 6.7 173 0.04: 0.11 0.10; 027 102; 266 78; 204
% 85% 1% 1% 13% 100%
7.3
(Ludhiana-Sonnagar) 1232km (INP-Dadri) 1493km
2725km
Sonnagar-Durgapur Sonnagar-Tatanagar 2 Barkakana-
Bokaro- Ghomoh Sonnagar Howrah(Kolkata)
Kolkata
Sonnagar Howrah(Kolkata) 549km
2725km  Sonnagar Howrah(Kolkata) 549km
3274km
(ICD)
( ) ( )
(
) ( )
( ) ( ( ) (
(CTC ) ( )

7-48




F/S
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8.1

JICA

AA
2005 6
JICA Ministry of Railway(MOR:
JICA Screening Format
JICA MOR Screening Format
( )
EIA
A

8.2
821

3,000km

(Environment Protection Act on 23" May 1986)

1994 1 27
Environment Impact Assessment Notification S.0.(E)
1997 4 10 2000 1 27 2000 12 13 2003
9 22 ( E-52 E-62

8.2.2

(Ministry of Environment and Forests)

Impact Assessment Division
Report 2004-2005  Annexure ( E-38)

8.2.3
12 EIA

EIS

(no project option)

EIA

8-1

1994

2003

8

2.0

5
4

3.0

4
2003

Annual



(EMP)

40 EMP
8.3
831
8-1 8-2
8- 1 Project Description( )
6 3 Km 1 1 4
(Golden Quadrilateral)
2 6 16%
55% 65%
( 1,350Km) ( 1,450Km)
(
)
15%
3
2005 4
8
(STEP)
STEP
( /
2005 7
(
) (F/S)
F/S
(S/W)
JICA 2005 10
11
S/W
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( ) 1,350km
1,450km 2,800km

(MOR:Ministry of Railway)

Ahmadabad Kota (

1,409m(Narmada ) 1,409m(Narmada )

2,834.64m

297 310

348

2 2,850m) 3

( 543m)

3,281 ha 2,542 ha

1,758.62 ha

RITES PreF/S

)

8-3-1-2 Site Description( ) )

Gujarat Maharashtra Mumbai
1,380 2,100 560 5,060

Delhi Haryana  Rajasthan

9,680

(IKm2 ) 9294 477 165 258 314

ha Gujarat 1,859 ha Maharashtra 5366 ha
Maharashtra

ha Gujarat 10,702  ha Maharashtra 22,155
Maharashtra

Delhi 1 ha Haryana 115 ha Rajasthan 2,557

Delhi 60 ha Haryana 6,320 ha Rajasthan 21,401

ha

) Delhi  81% Haryana
Maharashtra 7%

70% Rajasthan

61% Gujarat 70%

Delhi IT Bangalore IT

) Delhi Gurgaon Noida

Haryana Durri
Rajasthan

Gujarat

Bombay
23%

Maharashtra

) HIV 1,000 Delhi
3.75 Rajasthan 24.04 Gujarat 3.89 Maharashtra

4.6 Haryana
114.13

( )
) Tropical thorny
deciduous forest

Tropical moist

Gujarat Maharashtra
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Delhi 4 6 45
Haryana 213mm 1,400mm
80% 7 9 Rajasthan
480mm 750mm Gujarat 800mm 1,000mm
Maharashtra 1,600mm 2,000mm
Annual Report 2004-2005 Delhi
NO2,SPM Haryana SPM Rajasthan
NO2,SPM Gujarat S02,SPM
Maharashtra NO2,SPM
Western Railway( )
/
8- 2 Site Description( )i )
Punjab Haryana  Uttar Pradesh
Bihar Jharkhand West Bengal Howrah
2,430 2,100 16,600 8,300 2,690
8,000 (1Km2 ) 482 477 689
880 338 904
Punjab 305 ha Haryana 115  ha Uttar Pradesh
) 5213 ha Bihar 2,949  ha Jharkhand West Bengal 1,192
ha Uttar Pradesh
Punjab 8,117  ha Haryana 6,320 ha Uttar Pradesh
26,609 ha Bihar 10,053  ha Jharkhand West Bengal 9,289
ha Uttar Pradesh
Punjab 70% Haryana 70% Uttar Pradesh 57% Bihar
48% Jharkhand 54% West Bengal 69%
Punjab 68%
Haryana Durri
Uttar Pradesh
Bihar
Jharkhand
West Bengal
) | HIV 1,000 Punjab 42.68 Haryana
3.75 Uttar Pradesh 12.78 Bihar 4.02 Jharkhand West
Bengal 3.96
Ganga( )
/ Ganga Ganga
( )
Tropical moist deciduous forest
West Bengal
Punjab 400mm 600mm Uttar
Pradesh 1,000mm 1,200mm Bihar
1,000mm 2,000mm West Bengal
1,750mm
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Annual Report 2004-2005 Punjab

SPM Uttar Pradesh SPM Bihar
SPM Jharkhand S02, NO2, SPM West
Bengal S02, NO2, SPM
( North Central Railway( )

( /
Eastern Railway  Chief Mechanical Engineer
)
8.3.2
JICA A
8-3
8-3 ( )
1 ( )
2
3
4
5
(
( )
6
7
8
9
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10

11

(HIV

12

13

14

15

16

17

18

19

20

21

CO2

22

Co2

23

24

25

26

27
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28

29

30

) JICA ( ) JBIC (2002 4 ) 15(

) ADB Environmental Assessment Guideline(2003 E-41) Rapid Environmental

assessment(REA) Checklist(Roads and Highways)

833
1)
1)

2)

3)

2
8-4
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No.
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

EIA

IEE
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8-5

10

11

12

13

14

15

16

17

18

19
20
21

22

23

24

25
26

27

28
29
30

EIA

IEE

1)

- A
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Ahmadabad
3,281 ha Kota
2,542 ha

1,758.62 ha
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10

SPM, NOx,S02,CO
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8.34
JICA

MOR

835
JICA

2006 1 29 2 18 2

3,000Km ( )

8-7

National Museum of
Natural History
( )

2006 2 13

School children

5,6

Primary  school,
Secondary school ~ Senior secondary  College  University

NGO
State

Ministry of Environment
and Forests(EIA )

2006 2 15

EIA 1978 EIA 32
(EIA Notification1994)

Environmentally friendly
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Resettlement & Rehabilitation

Affected Persons(APS)

Development
Alternatives Group
(NGO)

2006 2 14

Alternatives

Centre for Science and
Environment (NGO)

2006 2 15

Eastern Railway  Chief
Mechanical Engineer
2006 2 10

(
E-45)

8.3.6 TOR( )

@)
JICA

RITES PreF/S
3,281ha(Ahmadabad ),2,542ha(Kota
1,759 ha

8-13




State (Zonal Railway)

State (Zonal
Railway)
543
( 3,000km
)
JICA, JBIC, ADB, WB
NGO

6 NGO

-Dr. D. P. Singh National Museum of Natural History, Ministry of Environment & Forest

NGO( NGO)

-Development Alternatives Group, e-mail:vkatju@devalt.org, tel:011-2689-8264
-Centre for Science and Environment, , tel:011-2995-5124
NGO(ADB NGO)

-The OASES SOCIETY, e-mail: oases@vsnl.com, tel: 011-3092-0535
-Advantage India, e-mail: ai@dtaindia.com, tel: 011-23070694

3]
1)
JICA
JICA
JBIC (2002 4 ) ADB Environmental Assessment
Guideline(2003 E-41)
2)
National Resettlement Policy(NRRP) 2004
ADB  JBIC
8-8 ADB
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8-8 ADB
National Resettlement ADB”s Policy on Involuntary
Policy(NRRP) 2004 Resettlement
500 250
200 A
( ) « )
3)
10
9
JICA A
() 8-9
8-9 ()

4)

Public Consultation

Project Affected Persons(PAPS)
NGO
NGO
NGO cv

NGO

8-15
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5)

Eastern Railway  Chief Mechanical Engineer

( 8-3-5-1 )
6)

6)

Introduction

Project Description

Description of the Environment

Anticipated Environmental Impacts and Mitigation Measures
Analysis of Alternatives (Technology & Site)

Environmental Monitoring Program

Additional Studies (Public Consultation, Risk Assessment, Social Impact Assessment,
Resettlement & Rehabilitation Action Plans)

Project Benefits

Environmental Cost Benefit Analysis

Environmental Management Plan

Summary and Conclusion

( IEE
EIA ) 54

3 TOR
1)

RITES  PreF/S EIA (M/M 3 )
18
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JICA (2006 4 5 (15 2 ) JICA

)
2)
JICA
(IEE) ( Initial Environmental Examination
Initial Social Assessment)
( )
3) ( )
(Resettlement and Rehabilitation Programme, Resettlement
Action Plan (RAP)) (EIA)
8- 10
18 19
4ls5]e6|l7]8]ofroJ1a]12f1]2]3[4]5]6[7]8]9]10
B H O
A A A A A A A A
IC/IR ICIR P/R1 IT/R1 P/IR2 IT/IR2 DFR FIF
=) =
A A A
IC/IR DF/R FR
——
[ —
O ——
( o o | o
I I
—
IC/R: P/IR: IT/R: DFR: F/R:
8.4
841
@) 1
(Raichur-Guntakal ) IEE
E-42 17
RVNL(Rail Vikas Nigam Limited, Rail Development

Cooperation Limited) Ms. Mani Anand, General Manager (Project

Planning & Development)
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Rail Vikas Nigam Limited, Ministry of Railways

Initial Environmental Examination for Raichur-Guntakal Doubling of Railway Line, Final Report, July
2005, RITES Ltd

CONTENTS
Chapters
0 EXECUTIVE SUMMARY
1 INTRODUCTION
11 POPULATION
12 VEHICLES
13 REVIEW OF PREVIOUS STUDIES
14 SCOPE OF WPRK
15 FORMAT OF THE REPORT
2 PROJECT DESCRIPTION
21 EXISTING SYSTEM
2.2 FUTURE NEEDS OF TRANSPORT
2.3
231 INFRASTRUCTURE
232 ROLLING STOCK, TRACTION AND SIGNALLING
233 FACILITIES
234 PROPERTY DEVELOPMENT
235 DEPOT AT YAMUNA BANK
24 COST ESTIMATES
25 CONSTRUCTION SCHEDULE
3 BASELINE ENVIRONMENTAL DATA
31 GENERAL
3.2 PHYSICAL RESOURCES
321 TOPOGRAPHY
322 GEOLOGY
323 SEISMOLOGY
324 SOIL QUALITY
325 CLIMATE
326 SUFFACE WATER
327 GROUND WATER
328 WATER QALITY
3.3 ECOLOGICAL RESOURCES
331 FOREST
332 FLORA/TREES
333 FAUNA
34 HUMAN AND ECONOMIC DEVELOPMENT
34.1 DEMOGRAPHIC PROFILE
342 INDUSTRIES
35 INFRASTRUCURAL FACILITIES
351 TRANSPORTATION
352 ELECTRIFICATION
353 COMMUNICATION
354 AGRICULTURAL DEVELOPMENT AND MINERAL DEVELOPMENT
36 LAND USE PATTERN
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3.7

QUALITY OF LIFE VALUES

371 SOCIO-ECONOMIC VALUES
4 SCREENING OF POTENTIAL ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES
41 CHEKLIST OF IMPACTS
42 IMPACTS DUE TO PROJECT LOCATION
421 PROJECT AFFECTED PEOPLE(PAPS)
422 CHANGE OF LAND USE
423 LOSS OF FORESTS/TREES
424 ENCROACHMENT INTO THE FOREST LAND AND LOSS OF FOREST PRODUCE
425 ENCROACHMENT INTO NATURE RESERVES AND WILDLIFE
426 DRAINGE PROBLEMS
427 RISK DUE TO ERTHEQUACKES
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431 IMPACT DUE TO CONSTRUCION OF EMBANKMENT
432 IMPACT DUE TO CONSTRUCION OF BRIDGES
433 IMPACT DUE TO SUPPLY OF BALLAST
434 IMPACT DUE TO LAYING OF SLEEPER, RALS AND LINKING WORK
435 IMPACT DUE TO ELECTRICAL WORKS
44 IMPACT DUE TO PROJECT OPERATION
441 IMPACT ON EXISTING FACILITIES
442 NOISE
443 WATER SUPPLY AND SANILATION
444 REFUSE DISPOSAL AND SANITATION
445 TRANSPORTATION OF HAZARDOUS MEATERIAL
45 POSITIVE IMPACTS
451 EMPLOYMENT OPPORTUNITIES
452 BENEFITS TO ECONOMY
453 QUICK SERVICE AND SAFETY
454 LESS FUEL CONSUMPTION
455 LESS AIR POLLUTION
4.6 POTENTIAL ENVIRONMENTAL ENHANCEMENT MEASURES
5 INSTITUTIONAL REQUIREMENT & ENVIRONMENT MONITORING PROGRAM
51 INTITUTIONAL REQUIREMENT
52 INTITUTIONAL STRENGHTENING
521 ORGANISTION AND STAFFING
522 ENVIRONMENTAL TRINING
523 MONITORING AND REPORTING PROCEDURES
524 RECORD KEEPING
525 EMP REPORTING SYSTEM
53 ENVIRONMENTAL MONITORING PROGRAM
531 REHABILITATION AND RESETTLEMENT PROGRAM
532 AFFORESTATION
533 SOIL CONSERVATION
534 BORROW AREA CONSERVATION
54 ENVIRONMENTAL COSTS
6 FINDINGS, RECOMMENDATIONS AND CONCLUSIONS
6.1 FINDINGS AND RECOMMENDATIONS
6.2 CONCLUSION
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NGO( Development Alternatives Group)
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Delhi Metro Rail Corporation,

Rehabilitation Programme for Slum Households on Delhi MATS Alignment Route, December 1998,
Society for Development Studies
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DESCRIPTION OF CHAPTERS

INTRODUCTION

PERSPECTIVE

OBJECTIVES

METHODOLOGY

4. INCEPTION REPORT

ADDITIONAL TOR

SURVEY COMPLETION REPORT

7. CHAPTER SCHEME

ASSESSMENT OF DEMOGRAPHIC, HOUSING AND BASIC SERVICES IN MALL ROAD SETTLEMENT

LOCATION CHARACTERISTICS OF MALL ROAD SETTLEMENT

DEMOGRAPHIC PROFILE
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HOUSING AND WORKPLACE

HEALTH

BASIC SERVICES

ECONOMIC STATUS AND MICRO-ENTERPRISES IN MALL ROAD SETTLEMENT

ECONOMIC STATUS

MICRO-ENTERPRISE

ASSESSMENT OF DEMOGRAPHIC, HOUSING AND BASIC SERVICES IN SHAHADRA SETTLEMENT

LOCATION CHARACTERISTICS OF SHAHADRA SETTLEMENT

DEMOGRAPHIC PROFILE

HOUSING AND WORKPLACE

HEALTH

BASIC SERVICES

ECONOMIC STATUS AND MICRO-ENTERPRISES IN SHAHADRA SETTLEMENT

ECONOMIC STATUS

MICRO-ENTERPRISE

PROGRAMMES AND STRATEGIES

OBJECTIVES AND APPROACH

IDENTIFICATION OF BENEFICIARIES

RESETTLEMENT PROJECT SITE

ECONOMIC LINKAGE

INSTITUTIONAL FRAMEWORK

RECOMMENDATIONS AND ACTION PLAN

IDENTIFICATION OF ACTIVITIES

POPULATION AND OCUPATION STRUCTURE

RESOURCE PROGRAMME FOR ECONOMIC REHABILITATION

PLANNING SCHEDULE OF ACTIVITIES

IMPLEMENTATION MECHANISM

MONITORING AND IMPACT ASSESSMENT

8.4.2

(ADB)
ADB 9

INVOLUNTARY RESETTLEMENT POLICY- KEY PRINCIPLES

AVOID INVOLUNTRY RESETTLEMENT, WHERE FEASIBLE THROUGH-

CHANGES IN PROJECT DESIGN

ALTERNATIVE PROJECT OPTIONS

MINIMIZE RESETTLEMENT EFFECTS BY

CHANGING ALIGNMENTS

NARROWING ALIGNMENTS

REDUCING RESERVOIRS HEIGH

USING LOW VALUE LAND

USING EXISTING RIGHT-OF WAY

FOR PEOPLE UNAVOIDABLY DISPLACED

COMPENSATE FOR ASSETS & INCOME

ASSIST IN HOUSEING RELOCATINION
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RESTORE INCOME AND LIVELIHOODS

INFORM AFFECTED PEOPLE FULLY

CONSULT THEM CLOSELY
IDENTFY STAKEHOLDERS

DEVELOP PARTICIPATORY STRATEGY

NEGOTIATE ENTITLEMENTS

ESTABLISH GRIEVANCE REDRESS MEASURES

SUPPORT THE SOCIAL AND CULTURAL ISTITUTIONS OF THOSE AFFECTED

USE INITIAL SOCIAL ASSESSMENT(ISA)TO IDENTFY THE NEED FOR RESETTLEMENT PLANNING AT THE
EARLIER STAGE IN PREPARATION-

- USE SOCIAL SURVEY

- CONSULT SURVEY

- BUILD CAPACITY OF LOCAL “SOCIAL CAPITAL”

- ASSIST HOST COMMUNITIES

ASSIST ALL PEOPLE, EVEN THOSE WITHOUT FORMAL TITLE

IDENTIFY PEOPLE AFFECTED EARLY

PREVENT SPECULATION

RECOGNIZE CUSTOMARY OR TRANDITIONAL TITLE

RECOGNIZE USE RIGHTS

PAY PARTICULAR ATTENTION TO THE POOREST AND MOST VULNERABLE AND HELP THEM TO IMPROVE
THEIR SOCIO-ECOMNOMIC CONDITIONS

THE POLICY IDENTIFIES THE FOLLOWING VULNERABLE GROUPS:
POOR HOUSEHOLDS

PASTORALISTS

INDIGENOUS PEOPLE & ETHNIC MINORITIES

HOUSEHOLDS HEADED BY WOMAN
(PROVIDES FOR ADDITIONAL ASSISTANCE IF NEED BE.)

TREAT INVOLUNTARY RESETTLEMENT AS A PART OF THE PROJECT-

INCLUDE ALL RESTTLEMENT COSTS(COMPENSATION, RELOCATION, SOCIAL PREARATION,
REHABILITATION, INCOME RESTORATION, M&E) IN PROJECT BUDGET

MATCH TIMELINES WITH PROJECTS SCHEDULE

MATCH MANAGEMENT, MONITORING & EVLUATION WITH PROJECT MANAGEMENT ARRANGEMENTS

BUDGET FOR RESETTLEMENT AND COMPENSATION

BANK MAY CONSDER LOAN ASSISTANCE FOR RESETTLEMENT TO ENSURE TIMELY COMPLIANCE-BUT
NOT FOR LAND ACQUISITION

RESETTLEMENT SITE DEVELOPMENT, INCOME RESTORATION, TRAINING ETC. CAN BE FINANED
THROUGH LOAN ASSISTANCE

ALSO PROVISION FOR USE OF GRANT MONEY FOR INCOME RESTORATION AND POVERTY REDUCTION
PROGRAMS IN POST-RESETTLEMENT PERIOD

8.4.3
1)

@

3)

59Km

(DMRC: Delhi Metro Rail Corporation Limited)

3,874
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160.12ha Government Land 155.9ha Private Land 4.22ha
(Environmental Impact Assessment for Phase-  Corridors of Delhi Metro, March 2005,
RITES Ltd E-43)

4

”Rehabilitation Programme for Slum Households on Delhi MRTS Alignment Route, Report for Delhi

Metro Rail Corporation, December 1998, Society for Development Studies, New Delhi”’( E-44)

1)

(Local Pradhans: ) (Leaders of homogeneous groups:
)
2) NGO CBOs
NGOs CBOs

3)
1 Identification of eligible households
2. Slum and JJ 1 Dept, MCD Identification of eligible households

- Land development
Demarcation of plots and allotment

- (

- ( Community workshed)

3. Govt. of NCT Delhi

- Income generation
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4. DVB

5. DSIDC

6. Financial Institutions

7. NGOs/ CBOs

8. Community

:Rehabilitation Programme for Slum Households on Delhi MRTS Alignment Route, Report for Delhi Metro Rail

Corporation, December 1998, Society for Development Studies, New Delhi( E-44 73 )
133 Jhuggi-Jhopri Unauthorised slum settlements
4)

IEE (Initial Environmental Examination)
Social Analysis and Resettlement Action Plan Report

8.44
1)
The Land Acquisition Act (Act No. 1 of 1984)
2)
2004 NATIONAL POLICY ON RESETTLEMENT AND REHABILITATION
FOR PROJECT AFFECTED FAMILIES-2003, MINISTRY OF RURAL DEVELOPMENT
( E-63 )
(Ministry of Rural Development, Department of Land
Resources)
(Project Affected Families)
8
1
2
3
4
5
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(Project Affected Families)
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Delhi - Mumbai

Delhi - Howrah

Existing Railway

Planned New Railway

Plan A (Alignment via

Plan B (Alignment via

Existing Railway

Planned New Railway
Plan (Sonnagar -

Vadodara - Ratlam - Ahmedabad - Ludhiana)
Kota - Mathura - | Palanpur - Phulera -
TKD) Rewari - TKD - Dadri)
1. Route Length i 1447 Km 1447 Km 1493 Km 1232Km 1232.01Km
2. Construction Project Route ~ 1415 Km 1461 Km i 1232.01Km
Length
3. Gradient
) ) ) 1in 200(C) 1in 200(C) ) 1in 200(C)
:ullng GraGdleZF _ 1in 100 Combpensated Combpensated 1in 80 %Qm][fggga&ed 007
teepest Gradient in . : . . in ,1in in
vards 1in 400 1in 400 1in 400 1in 400 exceptional cases
: : N Double(some area . ) Mostly Double(some .
4. Single Line/Double line Triple & Quadro) line Double line Double line Single) Line Double line
5. Standard of Construction
Gauge 1676 mm 1676 mm 1676 mm 1676 mm 1676 mm
9Z70U NY7T1IT UIL7 IU 9Z70U NY7 11T UIL7 IU
. . 60 Kg/m UIC/90 UTS |60 Kg/m UIC/90 UTS A 60 Kg/m UIC/90 UTS
Rails UTS rail, HH on rail, HH on curves | rail, HH on curves |21 'aib HH on rail, HH on curves
Mostly Pac Slifye?or PSC, 1660 Nos./km | PSC, 1660 Nos./km mg:tl'ﬁsdce(niﬁgofor PSC, 1660 Nos./km
Sleeper main line 1540 density for main line |density for main line main line 1540 density for main line

Nos./km density for
loop line per km)

1540 Nos./km density
for loop line per km

1540 Nos./km density
for loop line per km

Nos./km density for
loop line per km)

1540 Nos./km density
for loop line per km

Points & Crossings

52/60 kg rail, 1 in 12
with curved switches
and CMS crossings on
PSC sleepers

60 kg rail, 1 in 12 with
curved switches and
CMS crossings on
PSC sleepers

60 kg rail, 1 in 12 with
curved switches and
CMS crossings on
PSC sleepers

52/60 kg rail, 1 in 12
with curved switches
and CMS crossings on
PSC sleepers

60 kg rail, 1 in 12 with
curved switches and
CMS crossings on
PSC sleepers

Ballast

300 mm cushion

300 mm cushion

300 mm cushion

300 mm cushion

300 mm cushion

Maximum Speeds

130kmph(Passenger),
110kmph(Freight)

100 kmph(Freight
train)

100 kmph(Freight
train)

130kmph(Passenger)

100 kmph(Freight
train)

Type of traffic & axle

22.9 tonne movement
Design(actual running
around 20.9tonne

25 tonne double stack
container movement
with 15000 tonne

25 tonne double stack
container movement
with 15000 tonne

22.9 tonne movement
Design(actual running
around 20.9tonne

Freight Traffic with 25
tonne axle load and

load movement),3600 trailing loads 30 tonne |trailing loads 30 tonne [movement),3600 ﬁ)Sa%OSO tonne trailing
tonne trailing loads _[for bridges for bridges tonne trailing loads
6. Formation
paTIi WL 10T DOULIE 119 16m 13 m 13 m 12.16m 13 m
Slope Embankment 2.1 2:1 2:1 2.1 2H:1V
Cutting width for Double 11.86m 12.5 m (extra for side [12.5 m (extra for side 11.86m 12.5 m (extra for side
line ’ drains) drains) : drains)
plope of Cutting 11 11 11 11 11
ardinarv cnil)
Blanketing 0.30 m depth 0.75 m depth 0.75 m depth 0.30 m depth 0.75 m depth
7. Curves
Maximum degree of 10 degree curve 2.5 degree curve 2.5 degree curve 10 degree curve 2.5 degree curve
curvature (700m radius) shall be |(700m radius) shall be (700m radius)

provided.

provided.

Curve Compensation

0.04% per degree

Curve compensation
will be kept at the
rate of 0.04% per
degree of curvature

Curve compensation
will be kept at the
rate of 0.04% per
degree of curvature

0.04% per degree

at the rage of 0.04%
per degree of
curvature

8. Bridges

Standard of loading

22.9 tonne axle load
with 8.25 tonne/m

30 tonne axle load
with 12 tonne/m

30 tonne axle load
with 12 tonne/m

22.9 tonne axle load
with 8.25 tonne/m

30 tonne axle load
with 12 tonne/m

Trailing Load Trailing Load ;HM Trailing Load (HM Trailing Load Trailing Load (HM
Longest Bridges 1409m S 1409 MHNATMAtA ™" 15834 64m 2834.64 m
9. Road Crossings
Total number of Road . . . .
Crossings (includes E8§9476 RUB65, 310 297 E8488302 RUB!36, 348
ROB, RUB and LCs) i i
10. Stations
Crossing Stations NA 11 nos. 11 nos. 67 10
Load Exchange Yard NA 13 nos. 14 nos. 9 6
11 Tunne
Number of Tunnels . .
(double line - sinale 2 nos. 2 nos. Nil. 3 nos. Nil.
Total Length of Tunnels |NA 2850 m Nil. 238m + 198m + 107m |Nil.
12. Rail Flyovers
Number NA - - 21 +1 (under 7

construction)

13. Additional Land Required

2542 Hectare

3281 Hectare

1758.62 Hectare

14. Total Cost of the Project

Rs. 11770.922 Crores

Rs. 11445.599 Crores

Rs. 7039.44 Crores

15. Cost per km

Rs. 8.319 Crores

Rs. 8.319 Crores

Khurja-Ludhiana
(411.23km)
Rs.3526.92 Crores
Sonnagar-Kurja
(820.78km)
Rs.7039.44 Crores
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Plan A (Alignment via Vadodara-Ratlam-Kota-Mathura-TKD)

(Delhi-Mumbai)

- 1,447Km i
( Dadri Mathura Lakheri Nagda Jn Godhra Jn Valsad
Mathura Jn Lakheri Nagda Jn Godhra Jn Valsad Panvel
(Km) 165.0 260.5 286.1 2275 271.6 207.3
(Right of Way)
(ha) 2,542ha
10Km 17Km 15Km 11.5Km
(Km)
Mathura Bharatpur Godhra Godhra
cantonment
area
Plan B (Alignment via Ahmedabad-Palanpur-Phulera-Rewari-TKD)
- 1,493Km -
( Dadri 1 Srimadhopurr Madar Jawale Palanpur Surat
) | Srimadhopur Madar Jawale Palanpur Surat Panvel
(Km) Delhi-Howrah 150.2 182.6 1775 381.6 198.7
(ha) 3,281ha
215Km
(Km)
Ringus, Phulera, Beawar, Ajimer Ahemdabad
Kishangarh,
Ladpura-Madar detour
detour
1 Delhi-Howrah

:Preliminary Feasibility Study of Delhi-Mumbai Freight Corridor, Jan. 2006, RITES Ltd.
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| (Ludhiana- Delhi -Howrah
- 1,447Km -
( Ludhiana Kurja Etawah Fatehpur Mughalsarai Son Nagar
) Kurja Etawah Fatehpur Mughalsarai Son Nagar Howrah
RITES 2132 2695 123.6
(Km)
(Right of
Way)
1,758.62ha
(ha) ( 393.96ha 35m )
40.3Km 44Km 30km

(Km)

Tundla, Hathras
Town, Aligarh
Town

Kanpur Town

Allahabad Town

:Preliminary Feasibility Study of Delhi-Howrah Freight Corridor, Jan. 2006, RITES Ltd.
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9.2
9.21

@)
1)

( 2021 ) 1)

2)

2,800km
3)

@
( ( 1,350km)) (
( 1,450km)) PreF/S
(Dedicated Freight Corridor) JINP
1,460km) ( 1,230km)( (
) (

Son Nagar -Khurja-Ludhiana Rourt(1231km)
JNPT-Vasai Road-Ahmadadad-Tughlakabad-Dadri Rout(1416km)

(TDK)
Ludhiana(1231)

Saharanpur

Tundla Mughal Sari

L — Son Nagar(0)
Ajmer  '(286) Allahabad \\O,,-_---- omoh  Asansol

T = =Rtw0.q Durgapur
Garwa Road«.,, 4o = N
Marwar(884) Kota(962) Barkakana s Howrah
*O. "o
- Tatanagar Kolkat port
MT.Abu Haldia Port
;gNagda(737)
(666)
Palanpur§ I '(601) . *
N\ Mahesana /
R medabad(528)
Kandlg port :
‘ggo S Vadodara(437)

Mundra Pipavav Legend

Port Port —  DFC
Surat(308) 0 semmeess Feeder line

Hazira port Udhna JN. = == = DFC of TOR time(at first)
m— =+ Alternative DFC(Delhi-Mumbai)
Exisiting Line
Vasai Road(0) -~.QDiva
X Munmbai port @] Terminal point of DFC
Mumbai Jf\?port S} Port connected DFC
(93km from Vasai Road)
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2005 4
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3)

(STEP:Special Terms for Economic

STEP

2007
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4)

RITES PreF/S
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S/W  RITES
JICA
2,800km
5) RITES
RITES(
PreF/S( 1 2)
RITESPreF/S 2006 1 1
12 2 PreF/S
PreF/S
PreF/S
PreF/S
/ /
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2)
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JICA
(IEE) ( Initial Environmental Examination Initial
Social Assessment) 1 - k
JICA A
0 1
1 - n 1
1 1
1
1
1
p. 1
1 1
q ( )
1 - k
( )
r ( )
1 - q
(SPV(Special Purpose Vehicle))
SPV (DMRC:Delhi Metro Rail Corporation)
DMRC
(
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Mr. B.S. Sehrawat(Jt. General Manager)
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P E Rl Coal resources of states {million tonnes): 1 Janvary 2003

State Proved Indicated Inferred Total
Andhra Pradesh 7944 6122 2518 16 584
Arunachal Pradesh 31 40 19 90
Assam 279 27 34 340
Bihar 0 0 160 160
Chhattisgarh 8 561 25409 4165 38135
Jharkhand 35265 29552 6326 71143 ¢«
Madhya Pradesh 7100 7888 3217 18205
Maharashtra 4 509 2151 1534 8194
Meghalaya 117 41 301 459
Nagaland 4 1 15 20 ’
QOrissa 14302 29516 15286 51571 -
Uttar Pradesh 766 286 0 1062
West Bengai 11207 — 11570 4475 27252
Total 90085 112 613 38050 240748
Source

MoC (Ministry of Coal) 2003. Annual Repart 2002/03. New Delhi: MoC, Government of India.

For more details, please see TEDDY ONLINE+ [Section: Coal (reserves)]

Coal resources by category (million tonnes).1 January 2b03

Table'1.2}
Types of coat Proved Indicated inferred Total
Coking
Prime coking 4614 699 - 5313
Medium coking 11325 11 839 1889 25053
Blendable/semi-coking 482 907 222 1611
Sub-totat 16421 13445 2111 31977
Non-coking?® 73664 99 168 35939 208771
Total 90086 112613 38050 240748

#includes coal of the north-eastern

Source

region

MoC {Ministry of Coal) 2003. Annueé! Report 2002/03. New Delhi: MoC, Government of India.

For more detalls, please see TEDDY ONLINE+ [Section: Coal (reserves)]
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[EHCE &P Lignite resources of states and union territories {million tonnes): 1 January 2003

State / Union Territory Geological reserves

Tamil Nadu and Pondicherry

Neyveli 4150
Bahur 575
West of Bahur 50
Jayamkondacholapuram 1168
Mannargudi 22777
Eastof Veeranam 1342
Kudikadu 133
Micheal Patti 23
Kulanchavadi 175
Gujarat 1770
Jammu and Kashmir 128
Kerala 108
Rajasthan 2954
Total 35362
Source

MaC (Ministry of Coal) 2003. Annual Report 2002/03. New Delhi: MoC, Government of India.

For more details, please see TEDDY ONLINE+ [Section: Coal (reserves)]
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'-Tab 'e‘ 1.8

Company

Coal despatches (million tonnes) of various companies: 1993/94 t0 2001/02

1993/94 1994/85 1995/86 1996/97 1897/98 1998/99 1939/2000 2000/01 2001/02

Coal India Ltd

Eastern Coalfieids Lid 22.1% 24.22 25.81 28.04 26.64 25.54 25.89 NN 27.80
Bharat Coking Coa! Lid 28.54 28.34 26.55 26.75 2157 26.83 28.59 25.68 24.70
Central Coalfields Lid 33.02 31.18 30.84 3119 32.49 31.98 32.55 32.63 33.06
South-Eastern Coalfields Ltd 46.91 4781 52.27 56.12 58.33 56.93 57.57 60.44 64.86
Mahanadi Coalfields Lid 24.00 26.93 34.36 37.22 43.40 41.76 42.08 47.30 45.03
Western Coalfields Ltd 25.52 27.26 30.37 30.91 31.35 30.44 34.63 35.21 38.03
Northern Coalfields Lid 32.37 32.92 35.07 37.09 37.47 35.46 39.18 42.06 42.68
North-Eastern Coalfields 0.75 0.83 1.03 0.83 057 0.70 0.82 0.76 0.62
Totai 213.30 21849 236.28 248.15 257.82 24963 261.32 271.85 280.78
Singareni Coai Company Ltd 24.60 25.04 24.87 28.82 28.02 26.11 28.74 30.31 31.04
Jammu and Kashmir Minerals Lid 0.02 0.02 0.02 0.02 0.01 0.01 0.02 0.03 0.03
Damedar Valley Corporation 0.07 0.27 0.23 0.29 0.36 0.33 0.35 0.38 0.33
Bengal Emta Coa! Mines Ltd - - - - 0.69 1.78 2.18 2.41 2.91
Bihat State Mineral Deveiopment
Corporation Ltd - - - 0.28 c.19 0.20 0.28 0.40 0.56
Indian fron and Steel Company Ltd 0.68 1.03 1.00 0.87 0.73 0.81 1.01 1.26 1.13
Tata lron and Steel Company Ltd 3.94 4.28 4.81 5.29 5.20 5.21 5.13 5.34 5.66
Source
CCO (Coa! Controller's Organization). Coal Directory of India {verious years), Koikata: CCO, Ministry of Coal, Government of India.
Supply of coal (thousand tonnes) ta steel plants: 1998/99 to 1999/2000
1998/39 1998/2000
Prime Medium Biendabie Prime Medium Blendable
coking  coking coking Boiler coking  coking coking Boiler
Stee) plant coal coal coal Total coal coal coal coal Total  coal
Steef Authority of India Ltd
Bhilai Steel Plant 748 1112 a2 1892 704 782 796 - 1578 913
‘Bokaro Steel Plant 854 1085 - 1938 1398 865 965 - 1830 1626
Durgapur Steel Plant 686 405 6 1097 624 664 391 - 1055 589
Indian Jron and Steel Company 659 257 48 964 175 641 300 42 983 135
Rourkela Steel Plant 360 590 - 950 1292 456 482 - 938 1151
Total 3307 3449 86 6842 4193 3408 2934 42 6384 4414
Tata Iron and Steel Company Ltd 1079 1479 - 2558 1400 1013 1349 - 2362 1222
Visakhapatnam Steel Plant - 386 - 386 1721 - - - - 1351
Grand total 4386 5314 86 9786 7314 4421 4283 42 8746 6987

Source
CCO {Coal Contrallers Organization). 2000, Coal Directory of india 1999/2000. Koikata: CCO, Ministry of Coal, Government of india.




FELRR:LE Supply of coal {thousand tonnes) to steel plants: 2000701 to 2001/02

2000/01 2001/02
Prime Medium Blendable Prime Medium Biendable
coking  coking coking coking coking coking )
Steel planl coal coal coal Total coal coal coal Total
Steel Authority of India Ltd
Bhilai Steel Plant 516 634 - 1150 434 535 86 1065
Bokaro Steel Plant 791 1080 - 1871 829 974 109 1912
Durgapur Steel Plam 623 338 - 961 570 2089 79 948
Indizn Iron and Steel Company 730 140 - aro 729 94 99 922
Rourkela Steel Plant 432 438 - 870 517 410 - 927
Total 3092 2630 - 5722 3079 2312 383 5774
Tata Iron and Steel Company Ltd 835 1576 - 2411 547 1611 - 2158
Visakhapatnam Steel Plant - 115 - 115 - 394 - 384
Grand totat 3927 4321 - 8248 3626 4317 383 8326

Source
CCO {Coal Controller's Organization). 2002. Coal Directory of india 2000/01. Kolkata: €CO, Ministry of Coal, Government of India.
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m-‘:la

PR WER Coal pithead stock (million tonnes) of various companies: 1993/94 to 2001/02

1993/94 1994/95 1995/96 1396/97 1997/38 1998/99 1999/2000 2000/01 2001/02

Company
Coal India Ltd
Eastern Coalfields Ltd 6.55 6.17 721 5.19 5.09 5.90 4.48 2.41 2.46
Bharat Coking Coal Ltd 13.29 8.02 8.56 8.26 10.85 4.76 2,54 2.03 2.05
Central Coalfields Lid 11.51 1113 10.57 11.21 11.03 10.91 4.02 2.88 3.4
South-Eastern Coalfields Ltd 7.07 8.80 9.22 7.89 6.01 6.27 7.09 6.66 5.68
Mahanadi Coalfields Lid 4.82 5.15 3.40 3.48 2.29 4.00 5.46 2.93 1.67
Western Coalfieids Ltd 3.52 3.15 1.44 1.43 2.29 3.3 2.32 219 1.11
Northern Coalfields Lid 1.91 1.49 1.61 1.62 1.27 229 1.43 0.77 0.55
North-Eastern Coalfields 0.82 1.17 0.87 0.83 0,93 0.84 0.57 0.46 0.48
Totai 49.48 45.07 42.87 39.80 39.84 38.28 21.91 20.33 17.41
Singareni Coal Company Lo 0.95 2.08 2.52 1.89 1.38 1.67 1.21 0.95 0.58
Jammu and Kashmir Minerals Ltd 0.01 0.01 - - - - 0.01 0.01 0.02
Damodar Valiey Corporation - 0.02 - - - 0.04 0.06 0.05 0.01
Bengal Emta Coal Mines Ltd - - - - 0.02 0.03 0.02 0.02 0.02
Bihar State Minera} Development
Corporation Lid ' - - - 0.01 0.01 0.03 0.02 0.02 0.02
Indian iren and Steel Company Ltd 0.27 0.23 0.21 0.18 0.17 0.03 0.05 0.03 0.04
0.05 0.08 0.05 0.04 0.04 0.04 0.04 0.04 0.03

Tata iron and Steel Company L

Source

€CO (Coal Controller's Organization). Coal Directory of Indiz {various years). Kofkata:

£C0, Ministry of Coal, Government of India.
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RELEPRFR Processwise praduction (thousand tonnes) of caustic soda: 1998/99 to 2001/02

Process 1998/99  1999/2000 2000/01 2001702
Mercury 514.8 475.6 487.1 500.0
Membrane © 9754 10355 1071.7 1081.7
Diaphragm 45 - - -
Total 1494.7 1511.1 1558.8 1581.7
Source

AMAL (Alkali Manufacturers Association of India). 2002. Annual Report. New Delhi: AMAI

LR Specific energy consumption in different manufacturing sections in soda ash industry

Soivay process Dual process '

Thermal Electrical Thermai Electrical
Section {Gcal/tonne) {kWh/tonne) (Gcal/tonne) {kWh/tonne}
Limestone calcination 1.0 35 - ‘ -
Salt purification 0.1 10 . 0.1 10
Calcination of sadium bicarbonate 1.0 35 1.0 35
Crystallization, drying, and purification 1.0 25 1.0 25
Ammonia recovery 0.6 10 - -
Manufacture of ammaonium chloride - - - 200
Utilities and general requirements 0.1 185 0.1 330
Total 3.8 300 2.2 600
Source

DSIR (Department of Scientific and Industrial Research). 1994, Report on the Technology Evaluation in Caustic Soda and Soda Ash

Industry. New Delhi: DSIR.

BElEEE LY Total energy consumption (kWh/tonne) for manufacturing caustic soda lye (48.5%)

Power consumption Mercury Membrane
{(per tonne of caustic soda iye) process process
D€ (direct current) power 2833 2342
AC (alternating current)/DC losses 160 104
Auxiliary . 307 254
Thermal energy for evaporation

{equivalent electrical energy} - 148
Total 3300 2848
Source

Reported by Alkali Manufacturers Association of India in 1999,

e et
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CHAPTER —111

PROJECTIONS OF CONTAINER TRAFFIC

FACTORSIMPACTING GROWTH IN CONTAINER TRAFFIC
Key Factors

In the preceding Chapter 11 we have examined trends of growth in the global and
Indian container trade in recent years. These, however, serve only as a backdrop
for projecting the anticipated future growth which has been attempted in this
chapter.

Taking al aspects into consideration, future projections are likely to be governed

by the following key factors:

e Past trend of growth in container trade and its correlation with India s share in
world trade;

e Anticipated growth of India’'s GDP and its correlation with growth in total port
traffic/container traffic;

e Developments in India’'s ports sector and built up of ports capacity for
handling future growth in container traffic; and

e Regional sharesin the country’stotal container trade.

The above elements have been discussed in greater detaill in the following

paragraphs.

Growth in India’s Container Trade

As aready seen in Section |1, the global container trade, in terms of TEUs, during
the past 10 years grew at a CAGR of 10.12%. During the same period, container
trade in India grew at a CAGR of 14% in terms of TEUs and 15.33% in terms of
cargo tonnage. At J.N. Port, this growth was at a CAGR of 29.06% and 29.61%,
respectively. It was also noted that the country’s planners propose to continue

with the policy of economic liberalisation and encouragement to free trade and
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give a further boost to the manufacturing and infrastructure sectors leading to
exports led growth. Consequently India s share in the world exports, which stood
at 0.6% in 1995, 0.7% in 2000 and 0.8% in 2003 (Table 3.1 below) is proposed to
be raised to 1.5% by 2010. Also taking into account growth achieved by the
developed countries as well as other transition economies, this will call for a

sustained growth in India s exports of over 15% per annum.

Table3.1: Exports Growth and Sharein World Exports

Country Per centage growth rate Sharein world exports
1995-01 2002 2003 2004* 2001 2002 2003 2004*
1. | China 124 224 345 355 43 51 59 6.2
2. | Hong Kong 3.6 54 11.9 16.5 31 31 3.0 29
3. | Malaysia 6.6 6.0 6.5 26.9 14 15 13 14
4. | Indonesia 5.7 3.0 51 -8.4 0.9 0.9 0.8 0.7
5. | Singapore 41 28 15.2 25.3 20 19 19 20
6. | Thailand 59 5.6 171 20.9 11 11 11 11
7. | India 8.5 13.6 15.8 28.1 0.7 0.8 0.8 0.8
8. | Korea 7.4 8.0 19.3 29.3 25 25 2.6 2.7
9 Developing 7.9 7.9 184 270 36.8 37.9 38.7 40.2
countries
10. | World 55 48 15.9 21.6 100.0 100.0 100.0 100.0

Source: Govt. of India, Economic Survey 2004-05 (Complied from IFS statistics, IMF)
*January-August, 2004

It is heartening to note that, notwithstanding the global uncertainties relating to
9/11, SARS and the Irag war, India's exports between 2000 and 2003 grew by
32% (by 20.3% in 2002-03) as compared to a mere 17% rise in world exports.
Recovery in international commodity prices, movements in cross currency
exchange rates, faster repatriation of export proceeds and other policy initiatives
for export promotion are expected to keep this trend on course. Thisis confirmed
by a growth in exports of 17.4% in 2003-04 and an estimated 24% in 2004-05. A
sustained growth in India' s exports — by itself as well as in comparison to global

exports — promises to help India achieve its desired share in world exports.
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It is also worthwhile to take a look at the composition of India’s current exports
and imports (Table 3.2 & 3.3 below).

Table 3.2: Commodity Composition of India’s Exports

Per centage Share Growth rate*
Commaodity Group April-March April-October April-March April-October
2002-03 | 2003-04 | 2003-04 | 2004-05 | 2002-03 | 2003-04 | 2003-04 | 2004-05
.  Primary Products 16.6 155 14.2 141 22.0 133 -1.7 27.9
Agriculture & allied 12.8 11.8 11.0 95 14.1 11.9 0.6 109
Ores & Mineras 3.8 3.7 3.2 4.7 58.7 18.2 -8.9 86.1
[I.  Manufactured 76.6 76.0 77.4 73.7 211 20.0 109 22.1
Goods
Textilesincl. RMG 211 19.0 19.0 16.3 149 94 -1.8 10.0
Gems & Jewellry 17.2 16.6 185 175 239 16.8 11.8 21.7
Engineering goods 17.2 194 19.0 20.1 30.4 36.7 28.6 35.9
Chemicals & related | 14.2 14.8 14.6 14.2 23.6 26.3 155 24.1
products
Leather & 35 34 35 3.0 -3.2 17.0 29 12.0
manufactures
11 Petroleum, crude & 49 5.6 59 8.6 22.0 38.1 36.4 87.8
products
V. Others 1.9 29 2.6 35 -15.3 89.1 51.0 75.3
Total Exports 100.0 100.0 100.0 100.0 20.3 21.1 109 28.1
(I+1+1TT+HIV)
*In US Dallar terms
Source: Govt. of India, Economic Survey 2004-05
Table 3.3 : Imports of Principal Commodities
Per centage Share Growth rate*
Commaodity Group April-March April-October April-March April-October
2002-03 | 2003-04 | 2003-04 | 2004-05 | 2002-03 | 2003-04 | 2003-04 | 2004-05
1. | POL 28.7 26.3 26.4 304 26.0 16.6 7.8 56.8
2. | Pearl, precious & 99 9.1 8.6 8.0 31.2 17.6 12 26.0
semi precious stones
3. | Capitd goods 12.1 13.3 11.2 10.0 25.9 40.3 30.5 21.1
4. | Electronic goods 9.1 9.6 9.6 9.3 48.1 34.0 394 324
5. | Gold & Silver 7.0 8.8 9.6 8.7 -6.4 59.9 74.9 22.8
6. | Chemicals 6.9 7.4 7.4 7.2 8.7 34.9 29.2 311
7. | EdibleQils 3.0 3.3 4.0 25 33.8 40.1 76.5 -15.0
8. | Coke, cod & 2.0 18 2.0 2.8 84 13.7 23.7 94.9
briquettes
9. | Metdferrous ores & 17 17 18 2.2 -9.3 24.9 13.2 69.3
metal scrap
10. | Professional 18 16 16 14 8.8 8.6 4.8 14.4
instruments & optical
goods
11. | Others 17.8 17.1 17.8 17.5 10.0 26.8 16.2 34.3
Total Imports 100.0 100.0 100.0 100.0 194 27.3 22.0 36.1

*In US Dollar terms

Source: Govt. of India, Economic Survey 2004-05
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From a robust share of manufactured goods in India's exports and that of capital
goods, electronic goods, chemicals and metal scrap in its imports — commodities
mostly transported in the containerised form — it can be safely assumed that the

past growth rate in container traffic is sustainable on along term basis.

Growth in GDP and itsImpact on Foreign Trade

Demand for containerisation is a derived demand and hence projections of
container traffic for the future have to consider not only the present transport
output with the existing infrastructure, but also take into account the likely trends
that could emerge in the crucial variables which have a vital bearing on future
transport demand and spatial distribution of economic activity. These, inter alia,
include population and agricultural and industrial production which are an integral
pat of GDP. Therefore, while projecting for future reference years, the
Consultants have attempted to derive an inter-relationship between container
traffic in terms of TEUs and some of the crucia parameters influencing growth in
demand for containerisation. Accordingly, first, time series data on container
TEUs and GDP (in real terms) were collected from already available sources and,
thereafter, attempt was made to establish inter-relationship between container
TEUs and the different variables.

Forecast Model

The forecast model for container traffic establishes causal relationships between
container TEUs and other parameters. The first step in establishing a meaningful
econometric model for the transport sector is to identify vital parameters which
are likely to influence container traffic. These would largely comprise the
economic output in respect of the manufacturing, agriculture and transport sectors
which are an integral part of GDP. Therefore, the macro level parameter of GDP
has been adopted for forecasting container demand for future years. This aso

constitutes the factor which can be forecast with some degree of certainty.
In the forecast model, Container Traffic, in TEUs, has been used as a “dependent

variable” and GDP has been used as an explanatory or “independent variable” to

reckon its impact on container traffic. The time series data pertaining to total and
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portwise TEUs handled from 1993-94 to 2003-04 has already been brought out
vide Annexure 11/B in the preceding chapter. The GDP time series data from
1993-94 onwards, on the other hand, is presented in Annexure 1 I/A.

Trend Analysis
The trend analysis of the macro economic parameter of GDP identified in the
forecast model has been carried out by adopting the following two approaches:
i) Growth Model
Y= a(1+r)
where‘r’ isthe growthrateand ‘t’ isYear.
The growth rate based on the past performance (1993-94 to 2003-04) of
the indices using the growth model works out as under :
GDP - 5.8%p.a
Container traffic ( TEUS) - 12.2% p.a

i) Average Annual Growth rate Method
Under this method the growth rate is derived by taking the overall averages of
the yearly growth rates. The details for GDP and container traffic (TEUs) for
this purpose are brought out in Annexure |1/B in the preceding chapter. The
growth rates thus derived are:
GDP - 6.2%p.a
Container traffic (TEUS) - 14.1% p.a
Elasticity M odel
Considering the total container throughput, in terms of TEUSs, handled at all ports
as adependent variable in the forecast model and GDP as an independent variable,
the elasticity model considered is as follows:
Y =ax®
WhereY = TEUsand X = GDP
Thus, the elasticity value for container traffic, with reference to GDP, works out to
2.1
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3.1.4 Developmentsin India’s Ports Sector
Portwise details of total traffic handled at major ports of India since 1980-81 are
given in the table 3.4 below:

Table 3.4 : Traffic Handled at Major Port of India
(In 000 tonnes)

PORT 1980-81 1985-86 1990-91 1995-96 2000-01 2001-02 2002-03 2003-04
Kolkata 4066 4163 4126 6124 7158 5374 7201 8693
Haldia 5446 7954 11114 15391 22842 25029 28603 32567
Paradip 2241 3281 6884 11259 19901 21131 23901 25311
Visakhapatham 10123 15911 19421 32817 44685 44344 46006 47736
Ennore - - - - - 3401 8485 9277
Chennai 10375 18148 24518 30720 41220 36115 33687 36710
Tuticorin 2560 4221 5075 9286 12284 13017 13294 13678
Cochin 5233 5277 7275 11503 13117 12057 13024 13572
New Mangalore 963 3686 8033 8884 17891 17501 21430 26673
Mormugao 13764 16115 14911 18095 19628 22928 23649 27874
Mumbai 16978 24310 29786 34048 27063 26433 26796 29995
J.N. Port - - 2027 6873 18575 22521 26844 31190
Kandla 8761 16486 19685 30338 36741 37728 40633 41523
Total 80510 119552 152855 215338 281105 287579 313553 344799
Growth % - 48.49 27.86 40.88 30.54 2.30 9.03 9.96

CAGR since 1990-91 = 6.46%

Source: Major Portsof India, A Profile; Indian Ports Association

Traffic handled at minor/intermediate ports under state management has also
picked up in recent years and has grown from a mere 25 million tonnes in 1996-97
to 115 million tonnes in 2003-04 (32.27% of total port traffic). Contribution of
minor/ intermediate portsis relevant as some of these, like Mundra and Pipavav in
Gujarat, have aso started handling Container traffic and are expected to grow

bigger in the future. Hazira Port is aready expected to soon join this league.

As against the aforesaid figures of growth in the overall ports traffic, growth of
container traffic since 1990-91 is given in the following table 3.5:
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Table 3.5: Growth of Container Trafficin India

(Figuresin 000)

Port 1990-91 1995-96 2000-01 2001-02 2002-03 2003-04
Tonnes | TEUs | Tonnes | TEUs | Tonnes | TEUs | Tonnes | TEUs | Tonnes | TEUs | Tonnes | TEUs
Kolkata 664 49 1814 121 1498 106 2011 138 1411 98 1746 123
Haldia 316 22 51 04 1850 117 806 51 1523 93 2275 137
Visakhapatnam 82 08 94 08 296 22 278 20 320 22 277 20
Chennai 1132 109 2308 227 7219 425 5769 352 5857 344 8628 539
Tuticorin 119 20 758 69 2301 213 1569 157 2198 214 2687 254
Cochin 275 49 796 96 2070 166 1790 143 1899 152 2125 170
Mumbai 4286 324 6748 518 3143 213 4364 321 3684 254 2816 197
J.N. Port 657 55 4069 339 | 22864 1930 | 14277 1189 | 18484 1573 | 27785 2269
Kandla 502 43 961 65 2225 157 1286 91 1752 126 2404 170
Others* 10 02 19 02 207 17 72 06 102 10 259 21
Total 8043 681 | 17618 1449 | 43673 3366 | 32222 2468 | 37230 2886 | 51002 3900

CGAR since 1990-91 : All ports 14.37% ; JN Port 33%

* Include Paradip, New Mangalore and Mormugao Ports

Source: Major Portsof India, A profile; Indian Ports Association.

It will be noted that whereas the total ports traffic since 1990-91 has grown at a
CAGR of 6.46%, container traffic has grown at much faster rate with a CAGR of
14.37%. The volumetric share of containerised tonnage has also increase from
5.26% in 1990-91 to 14.79% in 2003-04. This reinforces the worldwide trend of
general and break-bulk cargo shifting to the containerised mode.

Under the present scenario only about 50% of the total container traffic meant for
India is shipped directly to the Indian Ports (mainly J.N. Port and Chennai Port).
For the rest, the Indian Ports continue to be served by feeder vessels from the
transhipment hubs of Colombo, Singapore and Dubai. Additionally, Salalah and
Aden ports in the Gulf region (with their container terminals managed by
MAERSK Sealand and PSA Corporation, respectively) have come up as potential
transhipment ports for Indiabound container traffic. The feedering of the
country’s export and import traffic through transhipment ports is, however, not
conducive to growth as it results in an additional shipping cost of approximately

US$ 200 per TEU, besides increase in voyage time by 3 to 5 days.

With growing foreign trade requirements and a sharp increase in containerised
traffic, the Government has realised the need for substantial capacity
augmentation and restructuring of the ports sector in India, lest the lack of

infrastructure stifles trade and economic growth. Against this backdrop, a big
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thrust is being given to the development of the ports sector in general and of deep
draft container ports in particular. Further, in order to inculcate technological
advancement and achieve operational efficiency, the Government is encouraging
private sector participation — from indigenous as well as overseas entrepreneurs —
in the development of port infrastructure and management of facilities. These
initiatives have already started bearing fruit and it is hoped that the country will
soon have a few large container ports on its west coast as well as the east coast.
This will eventually pave the way for adoption of the hub and spoke concept of
operation, whereby the larger ports can deal with direct berthing mother vessels

and serve as hub ports running feeder services to other regional ports.

The Ministry of Shipping, Government of India, has recently unveiled a Nationa
Marine Development Programme (March 2005) covering the period upto 2013-14.
The programme envisages that, by 2013-14, the overall port traffic will grow from
458.21 to 961.55 million tonnes (CAGR 7.7%) and container traffic from 3.90
million to 17.98 million TEUs (CAGR 16.5%). In keeping with this anticipated
growth, the additional capacity requirements of major ports have been reckoned at
528.09 million tones. Consequently, in order to upgrade the existing port
infrastructure and facilities as well as create new capacities, the Ministry has taken
up proposals amounting to an investment of Rs 60338.53 crores under the
National Maritime Development Project. The outlays for J.N. Port alone amount
to Rs 15877 crores.

Regional Port Developments
Anticipated region wise developments in the Indian ports sector are briefly as

follows:

Western Region : By 2015-16, container handling capacity of the existing major
ports— J.N. Port, Mumbai Port and Kandla Port —is expected to rise to 8.0 million,
1.2 million and 0.80 million TEUs, respectively. By the same time Mundra,
Hazira and Pipavav ports in Gujarat are expected to develop container handling
capacities of 2.5, 2.0 and 1.0 million TEUs per annum, respectively. Thus, by
2015-16, the western region is expected to attain a container handling capacity
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equivalent of 15.5 million TEUs. Of the ports in the region, Jawaharlal Nehru
and Mundra have the potential to develop into hub ports.

South-Western Region : Significant developments are anticipated at Kochi Port
where al container operations have been concessioned out to India Gateway
Terminals Ltd. (IGTL), a subsidiary of Dubai Ports International. IGTL will
initially upgrade the existing Rajiv Gandhi Container Terminal to handle 1 million
TEUs in Phase I. Simultaneously it proposes to develop the off-coast
Vallarpadam Island as a major hub/transhipment port to eventually achieve the
capacity of 3.0 million TEUs and replace Colambo as a transhipment port for
India-bound container traffic. New Mangalore Port in Karnataka is also expected
to expand its container handling facilities and be capable of handling about 0.5
million TEUs. Thus, by 2015-16, the region is expected to attain container
handling capability of about 3.5 million TEUs.

South Eastern Region : The three existing major ports in the region — Chennai,
Tuticorin and Visakhapatnam — propose to develop container handling capacities
in abig way. In addition, Ennore Port proposes to set up a deep draft container
berth by 2010-11. All told, by 2015-16,ports in this region could attain a
container handling capacity of upto 5.0 million TEUs. Of these, Chennai Port has
the potential to become a hub port, handling about 1.5 million TEUS.

Eastern Region : Both Kolkata and Haldia are riverine ports and suffer from low
draft. For this reason, these can handle only feeder vessels. Paradip Port also
proposes to build a container berth and be able to harness regional traffic by 2010-
11. All told, this region may attain a container handling capacity of 1.5 million
TEUs.

Thus, while the existing and the anticipated ports in the country are expected to
attain an overall container handling capability of approximately 25.5 million
TEUs by 2015-16, the balance will continue to tilt in favour of the western region.

This region, which handled over 67% of the country’s total container traffic in
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2003-2004, is expected to be still handling about 61% of the total container traffic
of the country in 2015-16.

FUTURE CONTAINER TRAFFIC ESTIMATES

Projections of traffic represent best estimates based on past trends of growth, the
global trade scenario, the current and anticipated economic scenarios in the
country and the state of port infrastructure along with their future development
plans. All these aspects have been considered in the preceding paragraphs. We
also have the benefit of projections earlier made by different agencies, both in
respect of all India container traffic as well as the share of ports in the western
region (Maharashtra and Gujarat). These are briefly indicated in the tables 3.6
and 3.7 below.

Table 3.6 : All —India Container Traffic Projections
(In TEUs million)

Agency

2001-02

2002-03

2006-07

2011-12

2016-17

2019-20

2021-22

Working Group Report

3.34

551

Haskoning Report

281

4.98

9.20

17.00

31.40

Vision 2020, MOST

2.78

3.14

4.53

7.55

12.28

17.70

i-maritime report, INPT

2.88

3.30

5.58

10.74

20.67

30.63

Table 3.7: Container Traffic Projectionsfor North-Western Region
(In TEUs million)

Agency 2001-02 | 2002-03 | 2006-07 | 2011-12 | 2016-17 | 2019-20 | 2021-22

Working Group Report - 2.09 3.29 -

Haskoning Report 1.80 2.01 3.14 5.52 10.20 18.84
Vision 2020, MOST 1.86 - 3.04 5.06 8.23 - 11.86
GMB Estimates - 3.37 5.21 6.80 - 8.88
JCA Report - 3.02 4.57 6.90 - 10.42
EU Report 1.62 1.79 2.70 4.46 7.37 - 12.18
i-maritime report, INPT 1.95 2.26 3.82 7.36 14.18 21.00 -

It will be noted that container traffic, in terms of TEUS, actually handled at Indian
ports in 2001-02 and 2002-03 was higher than the above projections. Likewise,
the share of portsin the western region (Maharashtra and Gujarat) was higher than
that projected. There is, therefore, little doubt that projections for future years,
though varying from agency to agency, are likely to be close to actual

materialisation. All projections, however, assume that the requisite port and
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support infrastructure will be available to meet the growing traffic requirements.
In actual practice, government machinery is known to move a a slow pace and
delays in execution of projects is a common occurance. Therefore, taking all
factors into consideration, the Consultants prefer a conservative rather than an

exuberant approach.

Estimates Based on Economic Parameters

The elasticity and trend growth rates derived through regression on past data, as
indicated in para 3.1.3, have been used to arrive at future growth rates for
container traffic. The GDP growth rate adopted for arriving at the growth rate for
container traffic has been taken at 6% p.a., which is an average of the growth rates
derived under the two approaches in the trend analysis viz. 5.8% and 6.2%.
Container traffic projections have also been made by adopting a higher 6.5% p.a
growth rate of GDP keeping in view the planned accelerated development of the

Indian economy. These parametres are set out in the following table.

Table 3.8 : Growth Rates

S.No. Parameters Growth rate
(% per annum)
1 GDP
- Trend Analysis 6.0
- Expected High Growth 6.5
2. Elasticity of container with GDP 21
3. Project Container Traffic (TEUS)
- Scenario | : GDP @ 6.0% 12.60
- Scenario Il : GDP @ 6.5% 13.65

However, keeping in view a high base reached in 10 years by 2013-14, the likely
port capacities (para 3.1.5 above) and other imponderables, anticipated growth
from 2014-15 onward has been moderated to a uniform 10% p.a. under both the
scenarios. Accordingly, projections of container traffic over the next 20 years up
to 2023-24, under the two GDP growth scenarios are set out in Table 3.9.
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Table 3.9 : Projectionsof All India Container Traffic
(In'000 TEUS)

YEAR TOTAL TEUs
Scenario | (12.60%) Scenario Il (13.65%)
2003-04 3900 3900
(Base Year)

2004-05 4391 4432
2005-06 4944 5037
2006-07 5567 5725
2007-08 6268 6506
2008-09 7058 7394
2009-10 7947 8403
2010-11 8948 9550
2011-12 10075 10854
2012-13 11344 12336
2013-14 12773 14020
2014-15 14050 15422
2015-16 15455 16964
2016-17 17001 18660
2017-18 18701 20526
2018-19 20571 22579
2019-20 22628 24837
2020-21 24891 27321
2021-22 27380 30053
2022-23 30118 33058
2023-24 33130 36364

Note: From 2014-15 onwards the rate of growth has been taken at a uniform
10% under both the Scenarios

The above levels of container traffic indicate the broad magnitude that would be
required to be handled at portsin India. It is, however, assumed that, in order to
make this possible, the Indian ports and their related rail and road infrastructure

will achieve commensurate capabilities.

3.2.3 Portsin Western Region
Between 1993-94 and 2003-04 the share of western region ports (Mumbai, J.N
Port and Kandla) in the total container traffic of the country has been in the range
of 62% to 68% as can be seen from Table 3.10 below .
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Table 3.10 : Share of Western Region Portsin Total Container Traffic
(In'000 TEUS)

Year Western Region Ports All Ports | Percentage

Mumbai J.N Kandla | Total Share

1993-94 428 177 51 656 1052 62.4%
1994-95 487 244 51 782 1257 62.2%
1995-96 518 339 65 922 1449 63.6%
1996-97 583 423 77 1083 1698 63.8%
1997-98 601 504 84 1189 1892 62.8%
1998-99 509 669 64 1242 1932 64.3%
1999-2000 429 889 79 1397 2185 63.9%
2000-01 321 1189 91 1601 2468 64.9%
2001-02 254 1573 126 1953 2886 67.7%
2002-03 213 1930 157 2300 3366 68.3%
2003-04 197 2269 170 2636 3900 67.6%

Note: In addition to above, Mundra and Pipavav ports in Gujarat handled
75000T EUs in 2003-04

The Consultants firmly believe that, in view of their vast hinterland and
accelerated development of the existing port facilities (including the emerging
private ports of Mundra, Hazira and Pipavav), ports in the western region would
maintain their predominant share in the total container traffic in India. The shares
of individual ports in the region will, however, get realigned — largely regulated
by their pace of development, level of efficiency, quality of service and the

prevailing port charges.

Notwithstanding the above, simultaneous development of port facilities in the
south-western region (Kochi/Valarpadam and New Mangalore) and South —
eastern region (Tuticorin, Chennai, Ennore and Visakhapatnam) is likely to impact
the present share of western region ports. It has, therefore, been assumed that
during the next 20 years their 2003-04 share of 67.6% will gradualy reduce to
61%. Accordingly, the anticipated share of portsin the western region in the total

container traffic of the country is brought out in the following table 3.11.
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Table 3.11 : Estimated Share of Western Region Ports

(In ‘000 TEUS)

YEAR % Share of TOTAL TEUs
Western Scenario | Scenario Il
Region Ports
in Total
Traffic
2003-04 67.59 2636 2636
( Base Year)

2004-05 67.00 2942 2969
2005-06 67.00 3312 3375
2006-07 67.00 3730 3836
2007-08 67.00 4200 4359
2008-09 67.00 4729 4954
2009-10 65.00 5166 5462
2010-11 65.00 5816 6208
2011-12 65.00 6549 7055
2012-13 65.00 7374 8018
2013-14 65.00 8302 9113
2014-15 62.00 8711 9562
2015-16 62.00 9582 10518
2016-17 62.00 10541 11569
2017-18 62.00 11595 12726
2018-19 62.00 12754 13999
2019-20 61.00 13803 15151
2020-21 61.00 15184 16666
2021-22 61.00 16702 18332
2022-23 61.00 18372 20165
2023-24 61.00 20209 22182

Note : Percentage shares indicated above have been applied to
projections made in table 3.9

3.2.4 Container Traffic at Mumbai Ports

In continuation with projections of total container traffic at the Indian ports (Table
3.9) and the share therein of ports in the western region (Table 3.11), it would be
logical to work out traffic likely to be available for handling at the two ports in
Mumbai - J.N. Port and Mumbai Port. It is noted that, during the base year 2003-
04, these ports handled 93.55% of the total container traffic handled at portsin the
western region. However, in view of commissioning of the private container ports
at Mundra and Pipavav and augmentation of container handling facilities at

Kandla, the share of traffic available for handing at these ports is expected to

gradually decline to 65% of the overall regional traffic.

In keeping with the above, traffic likely to be available for handling at the two

portsin Mumbai is given in the table 3.12 below.
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Table3.12 : Estimated Traffic Share of Mumbai Ports
(1n'000 TEUS)

YEAR % Shar e of TOTAL TEUs
Portsin Scenariol Scenario I
Mumbai
2003-04 93.55 2466 2466
( Base Year)
2004-05 85.00 2501 2524
2005-06 85.00 2815 2869
2006-07 80.00 2984 3069
2007-08 80.00 3360 3487
2008-09 80.00 3783 3963
2009-10 75.00 3875 4097
2010-11 75.00 4362 4656
2011-12 75.00 4912 5291
2012-13 75.00 5531 6014
2013-14 75.00 6227 6835
2014-15 70.00 6098 6693
2015-16 70.00 6707 7363
2016-17 70.00 7379 8098
2017-18 70.00 8117 8908
2018-19 70.00 8928 9799
2019-20 65.00 8972 9848
2020-21 65.00 9870 10833
2021-22 65.00 10856 11916
2022-23 65.00 11942 13107
2023-24 65.00 13136 14418

Note: Percentage shares indicated above have been applied on
estimatesin the Table 3.11

3.2.5. Container Traffic at J.N. Port
Notwithstanding the anticipated availability of container traffic for Mumbai ports
(Table 3.12) the Consultants are of the view that container handling capabilities of
individual terminals, adding upto the port as a whole, will be a more realistic
yardstick to project the anticipated levels of handling likely to be achieved at J.N.
Port.  Accordingly, assumptions made for arriving at the moderated estimate of

traffic for J.N. Port are given as under:

i) The maximum container handling capacity of individual terminals at J.N. Port,

in terms of TEUS, has been taken as under :
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Terminal | (INPCT) : 1,600,000

Terminal Il (NSICT) : 1,400,000
Termina 11l (GATEWAY) : 2,000,000
Terminal 1V (Proposed) : 3,000,000

Total for J.N.Port : 8,000,000

ii) Agreements with BOT operators (terminals Il and 111) specify the minimum

guaranteed levels of traffic during the concession period, as well as the
minimum anticipated cash flows. These figures are useful for INPT to work
out the minimum anticipated cash accruals. However, the actua traffic
materialization is expected to be substantially higher than the guaranteed
levels. For example, the upper limit of 600,000 TEUs for Terminal Il, to be
reached in the 15" year of operation (2011-2012) was exceeded in only the 4"
year (2000-01). Similarly, the upper limit of 1300,000 TEUs for Terminal 1Il,
to be reached in the 9" year of operation (2012-13), is expected to be easily
reached in the 6™ year (2009-10) itself. Consequently, traffic levels for
individual terminals have been taken to grow at redlistic rates till these reach

the ceiling indicated in sub-para (i) above.

In keeping with the above, the build up of container traffic at J.N. Port has
been worked out as given in the table 3.13.

Table 3.13: Projections of Container Traffic at J.N. Port

(In” 000
Y ear Terminal | Terminal 11 Terminal 111 Terminal IV Total
ROG TEUs ROG TEUs ROG TEUs ROG | TEUs

2003-04 Actual 1038 Actual 1231 2269
2004-05 5% 1090 2% 1256 2346
2005-06 5% 1145 2% 1281 2426
2006-07 5% 1202 2% 1307 Adhoc 250 2759
2007-08 3% 1238 2% 1333 Adhoc 500 3071
2008-09 3% 1275 2% 1360 Adhoc 750 3385
2009-10 3% 1313 2% 1387 Adhoc 1000 3700
2010-11 3% 1352 1400 Adhoc 1250 4002
2011-12 3% 1393 1400 10% 1375 4168
2012-13 3% 1435 1400 10% 1513 Adhoc 500 4848
2013-14 3% 1478 1400 10% 1664 Adhoc 800 5342
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Y ear Terminal | Terminal 11 Terminal 111 Terminal IV Total
ROG TEUs ROG TEUs ROG TEUs ROG | TEUs

2014-15 3% 1522 1400 10% 1830 Adhoc | 1200 5952
2015-16 3% 1568 1400 2000 Adhoc | 1600 6568
2016-17 1600 1400 2000 10% 1760 6760
2017-18 1600 1400 2000 10% 1936 6936
2018-19 1600 1400 2000 10% 2130 7130
2019-20 1600 1400 2000 10% 2343 7343
2020-21 1600 1400 2000 10% 2577 7577
2021-22 1600 1400 2000 10% 2835 7835
2022-23 1600 1400 2000 3000 8000
2023-24 1600 1400 2000 3000 8000
2024-25 1600 1400 2000 3000 8000
2025-26 1600 1400 2000 3000 8000
2026-27 1600 1400 2000 3000 8000
2027-28 1600 1400 2000 3000 8000
2028-29 1600 1400 2000 3000 8000

ROG —Rate of Growth

3.3 RAIL SHARE IN J.N PORT'SCONTAINER TRAFFIC

3.3.1 Present and Future Rail Share
Out of the total container traffic of 2.27 million TEUs handled at J.N. Port in
2003-04, as much as 0.614 million TEUs or 27% moved to and from hinterland
locations by rail. The shares of the two existing container terminals — INPCT and
NSICT —in the rail borne traffic, as well as its origin / destination (O-D) points

areindicated in Annexure-111/B.

From discussions held with the various agencies and figures available in INPT’s
Administrative Report 2003-04, it has been assessed that, apart from the 27%
component moved by rail, another 10% comprises transhipment traffic which does
not require land transportation. The balance 63% is moved by road through the
many port-side CFSs. It is further estimated that nearly half of the road-borne

traffic congtitutes long distance component suitable for movement by rail.

Thus, against the legitimate rail share of 45% to 50% of the total container traffic,
only 27% is currently moving by rail. There is no doubt that with infrastructure
improvements at the port and on the railways, improved operational efficiency and

better availability of rolling stock, the rail share in the total port traffic is bound to
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increase from its present level. Therefore, for the purpose of the present study, we
have assumed the rail share to gradually increase to 35% of the total port traffic.

Key Rail Corridors

Despite future growth in traffic and its rail share, the O-D points indicated in
Annexure — I11/B are likely to remain, by and large, unchanged. Therefore,
based on the present distribution of rail-borne traffic, the emerging rail routes—
designated as A, B, C and D in order of their traffic load — are as follows:

A. Northern Route: J.N. Port — Vasai Road — Pitampur (Indore) — Kota— Delhi
(Tuglakabad and Dadri) — Ludhiana (Dhandhari Kalan).

Principal O-D points on this route comprise Tuglakabad, Dadri, Ludhiana,
Pitampur (Indore), Moradabad and Kanpur. Some additional points may also

develop on thisroute in the future.

B. North- Western Route: J.N. Port — Vasai Road — Vadodara — Sabarmati —
Mahesana — Palanpur - Jodhpur — Jaipur — Rewari — Bathinda.

Principal O-D points on this route comprise Vadodara, Sabarmati, Jodhpur,
Jaipur (Kanakpura) and Rewari. Container traffic to and from Kandla Port

and the private ports at Pipavav and Mundrajoins this route at Mahesana.

C. Central India Route : JN. Port — Manmad — Aurangabad — Bhusawal —
Wardha— Nagpur — Bilaspur. Further, the Bhusawal — Itarsi — Bhopal — Jhansi
— Gwalior — Agra Cantt and Itarsi — Jabalpur — Allahabad links have the

potential to develop as future extensions of this route.
Apart from the O-D points mentioned in the route definition, local points in

Mumbai area like Jasai, Mulund and Turbhe have been included under this

corridor.
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D. South — Central Route : J.N. Port — Chinchwad (Pune)- Mirg — Sholapur —
Wadi — Hyderabad — Guntur — Visakhapatnam. Also Wadi-Guntakal-
Banglore and Guntakal — Chennai links.

At present, Hyderabad (Sanatnagar) constitutes the main O-D point on this
corridor but other points like Mirgj, Sholapur and Guntur have potential to
develop in the future.

Corridorwise Distribution of Traffic

The share of rail borne traffic to and from J.N. Port in respect of the aforesaid
corridors A, B, C and D in 2003-04 amounted to 73.13%, 16.5%, 9.58% and
1.14%, respectively, as detailed in the following table.

Table3.13: Corridorwise Distribution of Rail-Borne Traffic (2003-04)

Routes IJNPCT NSICT Grand Total
Import | Export Total Import | Export Total IMP EXP Total
A. Northern Route 95735 104728 200463 128238 | 120279 | 248517 | 223973 | 225007 | 448980
B. North-West Route 15144 29446 44590 19421 35138 54559 34565 64584 99149
C. Central India 20912 7734 28646 21382 8769 30151 42294 16503 58797
D. South Central 1148 2079 3227 1739 2020 3759 2887 4099 6986
Total 132039 | 143987 | 276926 | 170780 | 166206 | 336986 | 303719 | 310193 | 613912
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It will be noted that there is some mismatch between the quantum of incoming
and outgoing traffic at the port, particularly in respect of routes B, C and D.
However, determined by the direction of the heavier flow of traffic, the number of
container trains to be run on any route has to be equal in either direction. Also
looking to the fact that directionwise flows are liable to fluctuate from year to year
and that the most predominant corridor ‘A’ has an even flow in either direction,
for the purpose of working out the number of trains to be run it has been assumed
that the total rail-borne traffic will be evenly distributed in the two directions. In
any case, aroute which has loaded containers mostly in one direction will require

movement of emptiesin the other, thus evening out the flow.
Requirement of Container Trains

The rail-borne container traffic in 2003-04 required, on an average, 10.51
container trains to be run between the port and its hinterland, each way per day.
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With the anticipated growth in container traffic at the port and with gradual
increase in the share of rail-borne traffic, the number of trains required to be run
each way per day will increase considerably in future years. This impact can be
gauged from the number of trains worked out on the lower level of traffic under
scenario |. The exercise has been undertaken upto 2022-23, the year in which J.N.
Port is expected to reach its ultimate growth potential under current planning.
Besides, taking into account the elements of seasonal fluctuations and bunching,
the average daily number of trains has been raised by 1.25 times.

Table 3.14: Estimated Number of Container Trains

Y ear Total Port Traffic | % Rail | Rail Share * No. of @ peak No. of
(TEU 000) Share TEUs000 | TrainsEach | Trains, Each
way Per day | Way Per day
2003-04 2269 27 614 10.51 13.14
(Actuals)
2006-07 2759 30 828 14.18 17.72
2011-12 4168 32 1334 22.84 28.55
2016-17 6760 34 2298 39.35 48.19
2021-22 7835 35 2742 46.95 58.69
2022-23 & 8000 35 2800 47.95 59.94
Beyond
* Based on an average load of 80 TEUs per train and assuming equal traffic in either
direction.

@ Number with reasonable mark up for seasonal fluctuationsin traffic and bunching effect.

Corridorwise Number of Container Trains

Having identified the total number of container trains required to be run each way
per day to/from J.N. Port in the different reference years, the next logical stepisto
estimate the share, in terms of the number of trains, of the four identified rail
corridors. Here, it is necessary to take into consideration the ensuing container
ports in Gujarat which will share their hinterland with the ports in Mumbai and
visualise their impact on rail-borne traffic to/from JN. Port. In the process, the
shares of the different rail corridors as indicated in para 3.3.3 above will undergo
some change resulting in the reduction in J.N. Port’'s share in percentage terms,

though not in absolute numbers.
The reduction in rail share will be more pronounced in respect of corridors A and

B while, at the same time, it will increase in respect of routes C and D. Although,
there is no definitive means of predicting future developments and the resultant
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routewise shares, based on an informed judgement these shares have been taken to

gradually change as follows:

Route A : 73.13% 10 67.5%

Route B : 16.15% to 14.50%
Route C: 9.58% to 14.50%
RouteD : 1.14%to 3.50%

Based on the above assumption, the estimated daily number of container trains per
day (with escalation for peaking factor) for each of the four corridors till 2022-23

isgiven in the table below:

Table 3.15: Corridorwise Number of Container Trains

Reference R_ajl share No._of % Route Share Routewise No. of traing day
Y| eortrrattic | tah | A | B[ C | D | A B[ C][D
(OO0 TEUs) | way Per
day
2003-04 614 13.14 73.13 | 16.15 | 9.58 114 9.61 212 1.26 0.15
(Actual)
2006-07 828 17.72 7250 | 1550 | 1050 | 1.50 | 12.85 | 2.75 1.86 0.26
2011-12 1334 28.55 70.00 | 15.00 | 1250 | 2.50 | 19.99 | 4.28 3.57 0.71
2016-17 2298 4819 | 6850 | 1450 | 1400 | 3.00 | 3300 | 6.99 | 675 | 145
2021-22 2742 58.69 67.50 | 1450 | 1450 | 3.50 | 39.62 | 851 851 2.05
2022-23 2800 59.94 67.50 | 1450 | 1450 | 3.50 | 40.46 | 8.69 8.69 2.10
SUMMING UP

Key aspects covered in this chapter include projections of container traffic for the
different reference years over the next 20 years upto 2023-24, the share of rail-
borne traffic in the total container traffic handled at J.N. Port, the principal rail
corridors relevant to J.N. Port and the likely number of container trains on each of
these rail corridors. On account of inherent delays in augmentation of
infrastructure as well as limitations of port capacities, the traffic projections have
been worked out on a conservative basis. These assume a level of growth
considerably below past trend as well as the level appropriate for the planned
accelerated growth of the country’s economy. Still, the anticipated share of rail-
borne container traffic and the consequent increase in the number of container
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trains is quite staggering. The anticipated levels are practically redisable,
provided the traffic is not retarded by non-availability of adequate rolling stock
and line capacity on the relevant rail routes. Therefore, the agencies concerned — J.
N. Port, CONCOR and other likely carriers, and the Indian Railways — need to
assign the highest priority to planning for infrastructural development and system
improvements necessary for the anticipated level of operations.

3.4.2 In keeping with the above, issues related with rail transport logistics and rail
infrastructure development have been dealt with in the following Chapter 1V.
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RITES PreF/S



RITES PreF/S 2006.1.18 5,723 2 /km 9
1Rs.=2.6
Rs. Crores Rs.Crores /kn|
/km FIRR FIRR
Dehli-Howral
The total capital cost of construction
of Sonnagar-Khurja _820km 7,039 18,303 8.567 22
The tentative cost of cost of construction 3,527 9,170 8.581 22
of Khurja-Ludhiana__ 411km
Sub Total 10,566 27473 22 25.7 28.2
Delhi-Mumbai 1461km 9,741 25,326 6.667 17
Abustract Cost 1,705 4433
Sub_Total 11446 29,759 7.834 20 17.7 18.3
(2281km)
Total 2692km 22,012 57,232 8.180 21
5,723 2 /km
( ) Khurja-Ludhiana411km
The Cost of each different department
Civil Electtrical Mechanical S&T Total
Dehli-Howrah Rs.Crore Rs.Crore Rs.Crore Rs.Crore Rs.Crore
Sonnagar-Khurja  |[820km 5,439 14,141 408 1,061 214 556 978 2,543 7,039 18,301
of Khurja-Ludhiana [411km 2,725 7,085 205 533 107 278 490f 1,274 3,527 9,170
Sub Total 1231km 8,164 21,226 613 1,594 321 835 1468 3,817 10,566 27472
/km 6.6 17.2 0.5 13 0.3 0.7 12 31 8.6 22.3
% 77%) 6% 3% 14% 100%
Delhi-Mumbai 1461km 9,741 25,327 62 161 150 390 1493; 3,882 11,446; 29,760
Sub Total 9,741 25,327 62 161 150 390 1,493 3,882 11,446 29,760
/km 6.7 173 0.04 0.11 0.10 0.27 1.02 2.66 7.8 20.4
% 85%) 1% 1% 13% 100%
*
1Rp=2.6
25Kv 1.25Cr./KM =3.13 /kM
1.00Cr./KM =2.60 /kM
3.00Cr./100 100m =7.80 /100m
*DMRC 2002
Mil/KM US
3.7Mil/ us
HHRai l
7.5 10.0K/km US
70.0K/km US

Cost (H<ETEDelhil)
*HHBEOEE BT EH. RROROEREES

Unskilled labour

121.75/Day= 317 H/Day

Semi Skilled lobour 128.75/Day= 335 /Day
Skilled labour 138.10/Day= 354 F/Day

* CETHRIBERTY , RHONTED

EREBEETRCOEECR#LEITY.

*$EE  (Delhittt T TODVariation B {f)
#£A5R81%: 25,500/MT=66,300/MT
JYH)—k(M25) :2800/m3=7,280/m3

B 445/m3

300/ =780 /Hr
308/ =800 /Hr
423/ =1,100 /Hr

/ =325 /Hr

i

AT

HNTLBMNE? ? 2
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