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Results of Embankment Stability Analys

Appendix 9.2
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Appendix 9.3: List of Bridges and Culverts

Bridge List ( Throughway Bridge )
Route : Kundli - Ghaziabad

Station (km) |Length (m) Span Crossing Remarks
0 - 10 90] 25440425 |National Highway No.1 Out of Construction
0+ 600 25 25 KundiICRamp ~ 1Out of Construction
0+ 990 11 11 Village Road Relocation L = 750m
1+ 975 20 20 1 L Minor (Distributary) Relocation CT/IR L = 180m|
3+ 400 11 11 Village Road Relocation L = 170m
7 + 120 11 11 Village Road Relocation L = 160m
11 + 975 25 25 _ |YamunaRiver
12 + 600 600l 15@40 |Yamuna River Guide Bunds
14 + 100| 40 40 Statc Highway No.57 Relocation (VR) L = 350m
18 + 440 40 40 Railway
18 + 555 11 11 Village Road -
19+ 230 200 20 [KhekraDistributary ~ Relocation CI/IR L = 170m
19 + 610 20 20 Mitli Distributary Relocation CT/IR 1. =170
21 + 840 40 40 |Eastern Yamuna Camal |
22 + 230 1] 11 Village Road Relocation L = 360m
22 + 640 20 20 Daula Drain (Irrigation) Relocation CT/IR L = 190m}
25 + 195 1y 11 |VillagcRoad Relocation L = 160m
29 + 540 1 1 _|Village Road B
31 + 300 11 11 Village Road Relocation 1. = 270m
33 + 300 2401 6@40 |HindanRiver Guide Bunds
36 + 880 11 11 Village Road
38 + 490 11 11 Village Road Relocation L = 230m
39 + 660 200 20 Sultanpur Minor (Distribution) |Relocation CT/IR L = 250m|
39 + 855 11 11 District Road
Total: L= 1,206 22Nos
L= 11m 11Nos
L= 20m 5Nos
L= 25m - 1No
L= 40m 3Nos
L=240m 1No
L=600m 1No
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Culvert List
Route : Kundli - Ghaziabad

Station (km) S]‘?’:*(IT) bur?i:lrim) Lc(]:f)th Crossing Remarks
1+ 360 3*3 5 58 |CartTrack i
2 + 360]  3*3 2 46 |Carl Track - -
2 + 710f 373 1} 42 |CatTrack
2+ 975 3*3 1 42  |Cart Track Relocation L= 100m
ﬁﬁﬁﬁﬁ 3+ 7491 3*3 | 2 | 46 |CartTrack Relocation L = 210m
4 + 150 3*3 2 46  |Cart Track
4+ 865[ 3%3 1 42 |CatTrack [Relocation [L=190m
5+ 3951 3*3 2 46 |Cart Track / Drain
6 + 150) 373 ! 42 |CtTrack
7+ 4701 3*3 | 3 S0 |Cart Track Relocation L = 80m
7+ 980 3*3 1 42  |Cart Track Relocation L =410m
8 + 465 3*3 3 50 |Cart Track
9 + 5701 3*3 1 42  |Cart Track /Drain  |Relocation L = 200m
10 + 5251 33 | 2 46 |Cart Track (River Bank) |Relocation L = 120m
13+ 2051 3*3 4 54 |Cart Track
15 + 400]  3*3 1 42 [Cart Track Relocation L = 260m
16 + 430 3*3 1 42 |Cart Track Relocation L = 200m
16 + 660 3*3 3 50 Cart Track
17 + 110§  3*3 3 50  |Carl Track -
17 + 425) 3*3 1 42 |Cart Track
18 + 155{ 3*3 5 58 Cart Track - -
19 + 430] 3*3 5 58  |Basi Drain B -
21 + 605] 3*3 2 46 |Cart Track B ]
23 + 900F 3*3 1 42 |Cart Track / Drain Relocation L = 750m
24 + 900] 3*3 2 46  |Cart Track - )
26 + 475| 33 | 1 42 [Cart Track
26 + 7201 6*3 3 50 |Daula Drain L
27 ¢ 65| 33 | 1| 42 |CartTrack -
29 + 300] 3*3 1 42 |Cart Track Relocation L = 1470+210mn
31+ 0 3%3 1 42 [Cart Track Relocation L = 240m
3L+ 600 33 | 1 | 42 |ContTrack _
33 + 470{ 3*3 3 50 {Cart Track
_ 34+ 635 3'3 2 46 |Cart Track |Relocation L = 300m
34 + 850 3*3 2 46  |Cart Track Relocation L = 170m
35 + 190 3*3 1 42 |Cart Track -
36 + 555 3*3 4 54  |Sonda Drain
37 + 300] 3*3 1 42 |Cart Track / Drain Relocation L = 150m
239 + 190] 3*3 3. 50  |Cart Track Relocation L, = 190m
39 + 7701 6*3 5 58  |Bhikampur Drain
Total :
Box Culvert 3(W)*3(H)*1Cell 37Nos (1,710m)
Box Culvert 3(W)*3(H)*2Cells 2Nos (108m)
A9-12 -




Pipe Culvert List
Route : Kundli - Ghaziabad

Station (km) Size (m)| Over- Length Crossing Remarks
D*No |burden (m) (m)
24+ 6500 11 f 31 S5O0Drain I
25 + 7001 1*1 5 58| Drain Detour L = 230m
Total :
Pipe Culvert 1{D)*1(No) 2Nos (108m)
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Bridge List ( Throughway Bridge )
Route : Ghaziabad - Meerut

Station (km) | Length (m) Span Crossing Remarks
1+ 525 11| 11 (8lancs) |Village Road L
3 + 680 11| 11 (8lancs) [Village Road \
5+ 4601 11| 11 (8lanes) |Village Road Relocation CT/IR L = 270m
7 + 755 11] 11 (8lanes) |Village Road
11 + 300 11 11 [District Road Relocation L = 80m
12 + 895 20 20 Tikri Distributary Relocation CT/IR L = 250m
15 + 25 11} 11 |Village Road
16 + 235 11 11 District Road
19 + 460 20 20  [Kuaila Minor (Distributrary)  [Relocation CT/IR L = 460m
20 + 840 90{ 25+40+25 |Upper Ganga Canal Relocation (V/R) L = 120m
22 + 640 20 20 Jalalabad Distributary Retocation CT/IR L = 180m
23 + 325 11| 11 [|Village Road Refocation L= 500m
26 + 490 i1 11 District Road .
32 + 150 1 11 Village Road Relocation L = 470m
34 + 455 20 20 Left Bhola Distributary Relocation CT/IR L, = 300m
35 + 805 20 20 Sheikhpuri Drain Detour L = 180m o
37 + 480 20 20 Sheikhpuri Drain Detour L = 870m ]
39+ 10 20 20 Sheikhpuri Drain Detour L=170m
39 + 750 25 25 Meerut IC Ramp Out of Construction
39 + 940 20 20 [Puth Distributary Out of Construction o
40 + 240 40 40 State Ilighway No.14 Out of Construction |
Total: L =340 18Nos
L= 11m 6Nos (6lanes)
L= 11m 4Nos (8lanes)
L= 20m 7Nos
L= 90m 1No
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Box Culvert List

Route : Ghaziabad - Meerut
Station (km) Sl,:: *(}T) bur?i‘éﬁrim) Iﬂ(l:f)m Crossing Remarks
0+ 800) 3*3 1 49 |Cart Track
2+ 7951 3*3 1 49  |Cart Track i
4 + 270 3*3 2 53 |Cart Track A L
5+ 9450 303 | 4 61  |Cart Track L
7 + 490] 3*3 3 57 |Cart Track
8+ 345 33 2 53  {Cart Track o
10 + 510p ~5-3 1 42 |Carl Track L
10 + 735 6*3 4 54  |Bhikampur Drain .
11 + 5751 33 | . i 42  |Cart Track o _
12 + 200  3*3 2 46 |Cart Track - Relocation L = 350m
15 + 475 3*3 1 42 |Cart Thack - B
17 + 890]  3*3 1 42 |Cart Track -
19+ 0f 3*3 1 42 Cart Track Relocation L = 110m
20+ 60F  3*3 1 42 |Cart Track Relocation L = 130m
21 + 950] 3*3 i 42 |Cart Track Relocation L = 150m
23 + 880 3°3 1 42 |Cart Track
25 + 800] 3*3 1 42 |Cart Track
26 + 190| 3*3 3 50 |CartTrack -
26 + 705y 3*3 2 46  |Cart Track Relocation L = 55m
28 + 7301 3*3 2 46 |Carl Track
29 + 255 3*3 2 46 Cart Track -
29 + 725 63 2 | 46 |Qadiribad Drain Detour of Drain L = 240m_
31 + 3501 3*3 1 42 |Cart Track o
32 + 630 3*3 3 50  |Cart Track ‘ o
33 + 35| 3*3 | 42 ICart Track
33 + 300] 3*3 1 | 42  |Cari Track Relocation L = 60m
33 + 830] 3%*3 2 46  |Cart Track -
34 + 1750 3*3 S 58  |Cart Track Relocation L=260m
34 + 20| 3*3 2 46 |CartTrack Relocation L=190m
36 + 180 3*3 1 42 Cart Track - 3
37 + 735] 3*3 1 42 |Cart Track Relocation L = 430m
38 + 895| 3%3 1 42 |Cart Track Relocation L = 150m
Total :
Box Culvert 3(W)*3(H)*1Cell 30Nos (1,386m)
Box Culvert 3(W)*3(11)*2Ceclls 2Nos (100m})
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Pipe Culvert List
Route : Ghaziabad - Meerut

Size (m){ Over- | Length

Stauoj k) | HeNo  Iburden (m)] (m)

Crossing

Remarks

1+ 200] 171

25 + 35| 172

58

42

26+ 380 1%

27+ 665 1¥2 |

27+ 90| 1°1

|
i
'
|
|
|
1
3

Sherpur Minor (Distibutary) |

Mawi Minor (Distributary)
Niwari Drain

Aghera M'"(’_T(D'S"‘b”‘a‘i) e

31+ 9200 12 |
32 + 370| 172

| 34+ 915] 1%

NI I =
o
=

Kalanidi Minor(isuibutery) |

Dhidala drain

Dirain

Total :

Pipe Culvert 1{D)*{(No) 3Nos (134m)
Pipe Culvert 1{D)*2(Nos} 5Nos(262m)
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Bridge List ( Flyover )
Rute : Kundli - Ghaziabad & Ghaziabad - Meerut

IC | Location of Ramp | Length (m) | Span | Crossing
KundliIC ~ INH No.1 Side o 50 2@25 National Highway No.1
Khekra IC Expressway Side | 50 | 2@25 _ |Expressway (Throughway)

” Expressway Side 80 2@40 Expressway (Throughway)
Ghaziabad IC 101 N6 24 Side 80 2@10  |National Highway No.24
Modinagar IC  [Expressway Side 50 225 Expressway (Throughway)

Bridge List ( Box Culvert)
Rute : Kundli - Ghaziabad & Ghaziabad - Meerut
JCT Location of Ramp Size {(m) Length (m) Crossing
Kundli - Ghaziabad  } 10.5(W)*5(H) 90 GM Expressway
Ghaziabad ICT . 7.5(W)*S(H) 45 GM Expressway N
Meerut - Kundli 7.5(W)*5(1l) a0 KG Ramp
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Bridge List (L= 11m)

Route : Kundli - Ghaziabad

Route : Ghaziabad - Meerut

Station (km) | PL(m) | GL@m) | H(m) Station (km) | PL(m) [ GL(m) { H(m)
0+ 990 22666 21850 86| [ *1+ sas| " 20730]  200.80]  6.50
3+ 400  223.69]  217.60 6.09] | *3 + 680  213.75| 20620  7.55
7+ 1200 22272 21520  7.52f | *s + 460| 219.64]  213.00]  6.64
18 + 555  23135| 22050 108s|| *7 + 55|  220.88| 214.00] 6.8
22 + 230] 23042 219.40 1.02] | 11 + 300[ " 219.76] 212.20 7.56
25 + 195{ 22579  217.00 879f | 15 + 25| 21965 21220 745
29 + 540 21735 210000  7.35| | 16 + 235 219.85| 213.50 6.35
31 + 300 214.35|  207.30 7050 | 23 + 325| 22428 21750}  6.78
36 + 880 21436 207.50]  6.86| | 26 + 490] 224.73] 21850 6.23
38 + 490 218.86 211.50 7.36 32 + 150 226.65 220.00 6.605
39 + 855 221.93 215.00 6.93 + 6.00
* : 8lancs
Bridge List (L =20m)
Route : Kundli - Ghaziabad Route : Ghaziabad - Meerut
Station (km) | PL(m) | GL (m) H (m) Station (km) | PL(m) | GL (m) H (m)
1 + 975 224.58 218.00 6.58] {**12 + 895 222.36 213.40 8.96
19 + 230| 22737 22040 697} | 19 + 460} 22386 21690  6.96
19 + 615 227.85 220.50 7.35 22 + 640 225.37 217.40 7.97
22 + 640 226,05 217.80 8.25 34 + 455 228.70 220.40 8.30
*39 + 660 222.65 213.50 9151 | *35 + 865 224.72 219.40 532
*37 + 480 22563] 22050 513
* : Road PL - Canal PL. = 8.15 *39 + 10 227.40f  221.60 5.80
* 1 Clearance height for drain is more than 3.0m.
*+ : Road PL - Canaf PL = 6.86
Bridge List (L = 25m)
Route : Kundli - Ghaziabad Route : Ghaziabad - Meerut
Station (km) | PL(m) | GL(m) | H(m) Station(km)| PL(m) | GL(m) | H(@m)
11+ 9751 221.72]  214.00 1.72 + | ! 0.00
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Appendix to Chapter 11
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Appendix Table 11.1.1 Calculation of Economic Price of Small Bus

Unit: Rupee

Economic Cost

Financial Cost

Item Calculation Cost Tax/duty Cumulalive
a) CKD & Assembling Costs 218,947 218,947
b) Excise Duty(Include Cess) 27.98% 85,071 304,018
¢) Whole salc price 304,018
d) Dealer Commission 2.81% 8,715 8,775
¢) Retail price 312,793
f) Sales Tax 8% 25,023 337,817
g) Registration Tax 4% of Item(e) 12,512 350,328
On the road price(Financial Cost) 227,722 122,606 350,328
Cost Component % 65% 35% 160%

Source: Association of Indian Automobile Manufacturers

Note:

CKD= Complete Knock Down

Appendix Table 11.1.2 Calculation of Economic Price of Large Bus

Unit; Rupee

Fconomic Cost

Financial Cost

Item Calculation Cost Tax/duty Cumulative
a) CKD & Assembling Costs 329,134 329,134
b) Excise Duty(Include Cess) 15.13% 58,653 387,787
¢) Whole sale price 387,787
d} Dealer Commission 3.48% 13,969 13,969
¢} Retail price 401,756
f) Sales Tax 8% 32,140 433,896
g) Registration Tax 4% of ltem(e) 16,070 449,967
On the road price(Financial Cost) 343,103 106,863 449,967
Cost Component % 76% 24% 100%

Sourcé: Association of Indian Autemobile Manufacturers

Note:

Appendix Table 11,1.3 Calculation of Economic Price of Small Truck
Unit: Rupee

CKD= Complete Knock Down

Economic Cost

Financial Cost

ltemn Calculation Cost Tax/duty Cunulative
a) CKD & Assembling Costs 237,269 237,269
b) Excise Duty(Include Cess) 17.63% 50,766 288,036
¢) Whole sale price 288,036
d) Deater Cominission 2.98%| 8,850 8,850
¢) Retail price 296,886
f) Sales Tax 8% 23,751 320,636
_|e) Registration Tax 4% of Item(e) 11,875 332,512
On the road price{Financial Cost) 246,119 86,393 332,512
Cost Component % 74% 26% 100%

Note: CKD= Complete Knock Down
Source; Associgtion of Indian Automobile Manufaciurers
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Appendix Table 11.1.4 Calculation of Economic Price of Large Size Truck

Unit; Rupee

Econcmic Cost Financial Cost
{tem Calcutation Cost Tax/duty Cumulative
a) CKD & Assembling Cosls 418,306 418,300
b) Excise Duty(Include Cess) 15.13% 74,544 492,850
¢) Whole sale price 492,850
d) Dealer Cominission 3.60% 18,429 18,429
¢) Retail price 511,280
t) Sales Tax 8% 40,902 552,182
¢) Registration Tax 4% of Item(s) 20,451 572,633
On the road price(Financial Cost) 436,736 135,897 572,633
Cost Component % T6% 24% 100%

Note: CKD= Complete Knock Down
Source: Asscciation of Indian Automobile Manufacturers

Appendix Table 11.1.5 Calculation of Economic Price of Moforcycle

Unit: Rupee

[Economic Cost Financial Cost
Ttem Calculation Cost Tax/duty Cunmutative
a) CKD & Assembling Costs 19,353 19,353
b} Excise Duty(Include Cess) 22.93%]| 5,757 25,111
¢) Whole sale price 25,111
d) Dealer Comunission 26.72% 9154 9,154
¢) Retail price 34,264
f) Sales Tax 8% 2741 37,006
g) Registration Tax 4% of Ttem(e) 1371 38,376
On the road price(Financial Cost) 28,507 9,869 38,376
Cost Component % T4% 26% 100%

Note: CKD= Complete Knock Down
Source: Association of Indian Automobile Manufacturers
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Appendix Table 11.1.6 Basic Data Estimated Number of Houscho!ds
by Income Group in India (up to 2007)

Unit: Million Ilouschﬂ

Aunual Income Level (Rupee)  JUnder 2255|22501-450(845001-70001 70001-9604 Above 9604 Average
Lowest Second Third Fouith Highest
No. of Household {1994-95) 86,100 14,900 18,000 4,400 4,600 158,000
Component (%3) 54.49% - 28.42% 11.39% 2.78% 291% 106%
No. of Household {2000-02) 59,300 72,200 23,500 13,600 12,100 180,700
Component (%6} 32.82% 39.96% 13.00% 7.53% 6.70% 100%
No. of Household (2006-07) 39,900 78,500 36,600 21,400 22,700 199,100
Component {%6) 20.04% 39.43% 18.38% 10.75% 11.40% 100%
Estimated Annual Income per Worker by Income Group (1999)
Annual Income by one Household 11,300 33,750 57,500 83,000 109,600 294,550
Annual Tncome Per Capita. 1) 2,047 6,114 10,417 15,036 19,746 53,361
Component (%) 3.84% 11.46% 19.52% 28.18% 37.01%  100.00%
No. of Household (1000) 59,300 72,200 23,500 13,600 12,100 180,700
Component (%) 20.04% 39.43% 18.38% 10.75% 11.46% 100%

Source: Based on study National Council of Applied Economic Research, New Delhi.
Persons per household as per 1991 Census (excluding Assam and J&K): 5.52
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Appendix Table 1£.2.3 Shadow Rate of Right of Way (Land Productivity)
Unit: 1000Rs.

Items Market Price  Economig Price
of Required Area] Total Cost| Adjusted Cost | Present Value of Productivity | Shadow Rate
Right of Way (ha) Solatium({-30%) | 688,842/ha|Adjustment
Village Arca 5721 1,187,954 831,568 394,018 788,035
Agriculture Ared 1861 386,293 270,405 128,125 128,125
Vacant 138 328,141 229,699 108,837 10,884
Total 916 | 1,902,388 | 1331672 630979 927,043 69.6%
Appendix Table 11.2.4 Conversion to Economic Cost from Financial Cost
K-G &G-M Case 80.75km _Unit: 1000 Rs,
Investiment } Foreign I.ocal Poriion Overall | Investment
Items Cosls in Portion | Tradable {Non-tradable] Skilled | Unskilled | Transfer |Conversion] Costs in
Market Price Goods Goods Labor Labor (Tax) Factor | Economic
Conversion Factor 1.00 1.00 1.07 1.00 0.72 0.00 Prices
Consiruction 8,421,751 0.07 0.03 0.72 0.03 0.07 0.i0 0.91 | 7,620,656
Engineering 1,025,358 019 0.00 024 0.43 0.04 0.10 089] 911,168
Land Acquisition| 1,902,388 '1.00 0.00 0.70 | 1,324,348
Total 11,349, 497 ) . 9,856,172
Routing Mainte. 0.02 0.44 0.21 0.23 0.10 0.75
Periodic Repair 0.03 0.67 0.05 0.15 0.10 0.83
Appendix Table £1.2,5 Conversion to Economic Cost from Financial Cost _
Kundii-Ghaziabad Case 49.60km Unit: 1000 Rs.
Invesiment | Foreign Local Porlion . Overall * |Investinent
Items Cosls in Portion | Tradable [Non-tradable] Skilled | Unskilled | Transfer |Conversion| Cosls in
Market Price Goods Goods Labor | Labor (Tax) Factor | Economic
Conversion Factor 1.00 1.00 .07 1.00 0.72 0.00 | Prices
Construciion 5,444,845 0.07 0.03 0.72 0.03 0.07 0.10 091 | 4,926,920
Engineering 678,238 0.19 0.24 043 0.04 0,10 . 089 602,705
Land Acquisition| 1,383,913 1.00 ' 070] 963,411
Tolal 7,506,996 - 16,493,036
Appendix Table 11.2.6 Conversion to Economic Cost from Financial Cost
Ghaziabad-Meerut Case 39.55km S ' ~ Unit: 1000 Rs,
Investment | Foreign Local Portion o Overall {Investment
Items Costs in Portion | Tradable [Non-tradable] - Skilled | Unskilled | Transfer |Conversion| Costs in
Market Price Goods | Goods Labor | Labor (Tax) Factor - | Economic
Conversion Factor 1.00 1.00 1.07 1.00 0.72 . 0.00 . Prices
Construction 3,696,084 0.07 0.03 0.72. 0.03 0,07 0.10 - 091} 3,344,505
Engincering 473,340 0.19 0.24 0.43 0.04 0.10 089§ 420,626
Land Acquisition 1,071,145 - 1.00 0.00 S 070 ] 745,678
Total 5,240,569 4,510,808
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