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11.

ECONOMIC AND FINANCIAL ANALYSIS

11.1 Financial Analysis

11.1.1 Purpose and Methodology

This section examines whether the project is financially feasible. As this project is formed as

a toll road project, at least the financial requirements for operation and maintenance should

be satisfied, mainly the financial feasibility of the following aspects are analysed.

>

The soundness and profitability of the project cash flow will be verified by the project
IRR. An analysis will be conducted in order to examine to what extent the project cash
flow can cover OPEX, as well as CAPEX.

For evaluating financial feasibility, the NHAI’s “Guideline for Investment in Road Sector”
will be referred to. It states that (although the project is not PPP any more) for the case
of the BOT Toll Model, which is exposed to traffic demand risk, the expected Project
IRR should meet 14-16%.

A DSCR analysis will be conducted in order to determine whether the project cash flow
will withstand the repayment of Yen loans provided by JICA. In each year of the loan
term, the cash flow will be checked to determine whether it is sufficient for the
repayment of principle and interest of the loan.

In terms of the DSCR threshold, in general, 1.0 or higher indicates that the project has
a sufficient cash flow to repay the debt services (in contrast, a DSCR less than 1.0
indicates that the project cannot replay the full amount of the debt service).

11.1.2 Assumptions for financial analysis

(1)
1)

General Assumptions and Conditions

Project scheme

MMRDA is responsible for the physical construction and its finance, and a concessionaire

will implement operation and maintenance. MMRDA takes the ridership risk and collects

fares during the whole project period to recover O&M cost.
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2) Project period

The project period shall be 35 years (construction for 7 years, operation for 28 years) in
consideration with the repayment period of the Yen loan Tranche 1 and Tranche 2.

¢ Yen loan Tranche 1: the repayment period 30 years from 2015 to 2044
¢ Yen loan Tranche 2: the repayment period 30 years from 2020 to 2049

3) Project schedule]

Period of construction is from 2015 to 2021. Commercial Operation Day is in 2022 and the
end of project period is 2049.

4) Terms of Yen loan

It is assumed an Interest rate of 1.4%, with a grace period of 10 years, and a repayment
period of 30 years. The loan is provided for two phases, Tranche 1 and Tranche 2.
Interest during construction is born by MMRDA, and the Yen loan doesn’t additionally
provide with this.

5) Inflation rate

The inflation rate is assumed at 5%. This is estimated based on the IMF World Economic
Outlook (WEOQ), April 2015 and others.

(2) Assumption for Cash inflow
1) Traffic volume

Traffic volume (vehicle volume, traffic growth ratio, etc.) in Chapter 4 is used for this
financial analysis.

2) Toll rates

Toll rates are assumed as the following three cases.
e Case 1 : Itis 50% less than Case 2

o Case 2 : As a base case, it is set based on the “willingness to pay survey in 20117,
and it is escalated up to 2022 as the year of commercial operation day.

e Case 3 : Itis 50% more than Case 2
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Table 11.1.1  Toll rate setting in each case
Case 1 Case 2 Case 3

Mode Chirle IC - Shivaji Nagar IC | ShivajiNagar IC- SewriIC | Chirle IC - Shivaji Nagar IC | Shivaji Nagar IC - Sewri IC | Chirle IC - Shivaji Nagar IC | Shivaji Nagar IC - Sewri IC
5 km 16.5 km 5 km 16.5 km 5 km 16.5 km
Car 30 90.00 55 180.00 80 270.00
Bus 60 210.00 130 420.00 190 630.00
LCV 40 120.00 70 240.00 110 360.00
HCV 60 210.00 130 420.00 190 630.00
MAV 90 300.00 180 600.00 270 900.00

Source: JICA Study Team

Revision of toll rates is done annually by applying the following formula according to the

National Highways Fee (Determination of rates and collection) rules, 2008.

(3) Assumption for Cash outflow

1) Initial Investment cost

The total project cost, which consists of the initial investment costs (road construction

costs, fee collection system and control systems, vehicles and consulting fees, price

escalation, physical contingency, interest during construction, land acquisition and

compensation, and tax), is used as the 2015 cost. Total investment cost is assumed at
INR 180,707 million .

Table 11.1.2 Initial Investment Cost
Breakdown of Cost - Total (million INR)
JICA Portion (INR) | Others (INR) Total (INR)
Package-1 66,038 0 66,038
Package-2 49,061 0 49,061
Package-3 13,074 0 13,074
Package-4 1,444 0 1,444
Package-5 0 196 196
Dispute Boads for Pkg-1/2/3/4 183 0 183
Price Escalation 5,368 0 5,368
Physical Contingency 13,517 20 13,537
Consulting Services 4,568 0 4,568
Land Acquisition 0 10,060 10,060
Administration Cost 0 4,906 4,906
VAT 0 9,208 9,208
Import Tax 0 586 586
Interest during Construction 0 2,171 2,171
Front End Fee 0 307 307
Total 153,253 27,454 180,707

Source: JICA Study Team
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2)

Allocation of Construction Works

The phasing for construction works (excluding land acquisition cost) is shown in the

following table.

3)

Table 11.1.3 Phasing of construction works

Total JICA Portion GOl Portion
Tranche-l | Tranche-ll

2015 3,917 0 3,917
2016 7,523 497 7,025
2017 31,461 28,684 2,777
2018 32,098 29,191 2,907
2019 32,460 29,442 3,018
2020 34,147 30,904 3,244
2021 33,821 30,518 3,303
2022 924 444 480
2023 4,329 3,548 781
2024 25 23 2
Total 180,707 87,815 65,438 27,454

Source: JICA Study Team

Operation & maintenance expense, and large scale rehabilitation

OPEX is divided into routine maintenance cost and large scale rehabilitation cost. The

details are shown in the following table.

Table 11.1.4 Operation and Maintenance Cost

Unit: million INR
MMRDA | Project | Inspecti| Toll Traffic | Others || Routin [[Paveme | Road [ Touch- |Repainti|Expansi|Bearing | Bridge | Noise | Traffic Toll  [[Periodicff O/M
Manage| on& |Manage [Manage |(Electricilf O/M nt marking up ng on inspecti | barrier | Manage | Manage || Mainten]| Total
Year ment | Mainten | ment ment ty) Total painting device on ment ment [| ance
Consult [ ance passag system | system
ant e

1 16 15 95 101 40 10 276 0 0 0 0 0 0 0 0 0 0 0 276
2 16 15 95 101 40 10 276 0 0 0 0 0 0 0 0 0 0 0 276
3 16 15 95 101 40 10 276 0 0 0 0 0 0 0 0 0 0 0 276
4 16 15 95 101 40 10 276 0 0 0 0 0 0 0 0 0 0 0 276
5 16 15 95 101 40 10 276 0 0 0 0 0 0 0 0 0 0 0 276
6 16 15 95 101 40 10 276 0 8 0 0 0 0 0 0 0 0 8 285
7 16 15 95 101 40 10 276 0 8 0 0 0 0 0 0 0 0 8 285
8 16 15 95 101 40 10 276 0 8 0 0 0 0 0 0 0 0 8 285
9 16 15 95 101 40 10 276 0 8 0 0 0 0 0 0 0 0 8 285
10 16 15 95 101 40 10 276 0 8 0 0 0 0 0 0 448 200 657 933
11 16 15 95 101 40 10 276 0 0 0 0 0 0 0 0 0 0 0 276
12 16 15 95 101 40 10 276 0 0 0 0 0 0 0 0 0 0 0 276
13 16 15 95 101 40 10 276 0 0 0 0 0 0 0 0 0 0 0 276
14 16 15 95 101 40 10 276 0 0 0 0 0 0 0 0 0 0 0 276
15 16 15 95 101 40 10 276 0 0 0 0 0 0 0 0 0 0 0 276
16 16 15 95 101 40 10 276 85 8 12 0 0 0 0 0 0 0 106 382
17 16 15 95 101 40 10 276 85 8 12 0 0 0 0 0 0 0 106 382
18 16 15 95 101 40 10 276 85 8 12 0 0 0 0 0 0 0 106 382
19 16 15 95 101 40 10 276 85 8 12 0 0 0 0 0 0 0 106 382
20 16 15 95 101 40 10 276 85 8 12 0 0 0 0 128 448 200 883 1159
21 16 15 95 101 40 10 276 0 0 12 0 33 0 24 0 0 0 69 345
22 16 15 95 101 40 10 276 0 0 12 0 33 0 24 0 0 0 69 345
23 16 15 95 101 40 10 276 0 0 12 0 33 0 24 0 0 0 69 345
24 16 15 95 101 40 10 276 0 0 12 0 33 0 24 0 0 0 69 345
25 16 15 95 101 40 10 276 0 0 12 0 33 0 24 0 0 0 69 345
26 16 15 95 101 40 10 276 0 8 0 30 0 0 0 0 0 0 39 315
27 16 15 95 101 40 10 276 0 8 0 30 0 0 0 0 0 0 39 315
28 16 15 95 101 40 10 276 0 8 0 30 0 0 0 0 0 0 39 315

Source: JICA Study Team
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(4) Tax

Import tax and VAT that are imposed on the construction are included in the initial
investment cost. Income tax and service tax is not taken into account in the financial
analysis since MMRDA is exempted from such taxes because MMRDA is deemed to be the
local official authority.

11.1.3 The result of the financial analysis

(1) Financial results

The table below shows the result of the financial analysis for Case 1. While revenues from
the toll during the 28 year operation period can cover OPEX in the same period, cost
recovery for the total investment cost including CAPEX cannot be realised. Project IRR is at
the low rate of minus 1.13%. Average DSCR is 0.96, but minimum DSCR is 0.34.
Repayment for the yen loan cannot be made in the 23 years of the whole project period.

Table 11.1.5 The result of financial analysis (Case 1)

Amount (million INR)

Total Revenue 165,219
Total CAPEX 180,707
Total OPEX 21,801
Total Project Cost 202,508
Balance -37,289
Project IRR -1.13%
FIRR on MMRDA N/A
DSCR

Max DSCR 2.83
Awerage DSCR 0.96
Min DSCR 0.34

Source: JICA Study Team

The table below shows the result of the financial analysis for Case 2. Revenues from toll
during the 28 year operation period can cover OPEX, as well as CAPEX. Project IRR is still
low at 1.77%. Average DSCR is 1.73, but minimum DSCR is 0.51. Repayment for the yen
loan cannot be made in the 10 years of the whole project period.
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Table 11.1.6 The result of financial analysis (Case 2)

Amount (million INR)

Total Revenue 279,211
Total CAPEX 180,707
Total OPEX 21,801
Total Project Cost 202,508
Balance 76,702
Project IRR 1.77%
FIRR on MMRDA 2.41%
DSCR

Max DSCR 5.56
Awerage DSCR 1.73
Min DSCR 0.51

Source: JICA Study Team

The table below shows the result of the financial analysis for Case 3. Like Case 2, revenues
from toll during the 28 year operation period can cover OPEX, as well as CAPEX. Project
IRR is still low at 3.36%. Average DSCR is 2.39, but minimum DSCR is 0.58. Repayment for
the yen loan cannot be made in the initial 8 years of the whole project period.

Table 11.1.7 The result of financial analysis (Case 3)

Amount (million INR)

Total Revenue 375,202
Total CAPEX 180,707
Total OPEX 21,801
Total Project Cost 202,508
Balance 172,694
Project IRR 3.36%
FIRR on MMRDA 6.29%
DSCR

Max DSCR 8.18
Awerage DSCR 2.39
Min DSCR 0.58

Source: JICA Study Team

(2) Cash flow

The table below is a cash flow for Case 2 as the base case. In addition, this section provides
the table which shows toll rate, traffic (per day) and revenue (per day) in each year.




Ll

Mumbai Trans Harbour Link (MTHL) Project - Cash flow

Table 11.1.8 Cash Flow (Case 2)

IDR in million

Cash Outflow Cash Inflow
Year CAPEX OPEX Principal Interest for IDC for Principal Interest for IDC for Total Cash Toll revenue Principle Principle Total Cash |Net Cash Flow
Repayment for Tranche | Tranche | (paid|Repayment for Tranche Il Tranche Il Outflow Borrwoing Borrwoing Inflow
Tranche | by MMRDA) Tranche |l (paid by from Tranche | [from Tranche Il
MMRDA)
1 2015 3917 [0] [0] 0] [0] [0] 0] 3917 0] [0] 0] -3917
2 2016 7522 [0] 3 -3 [0]) 0] 0] 7522 0] 497 497 -7025
3 2017 31461 [0] 208 -208 0] [0] 0] 31461 0] 28684 28684 2777
4 2018 32098 0] 613 -613 0] [0] 0] 32098 0] 29191 29191 -2907
5 2019 32460 [0] 1023 -1023 0] [0] 0] 32460 0] 29442 29442 -3018
6 2020 34148 0] o] 1229 0] 216 -216 35377 0] 30904 30904 -4473
7 2021 33821 0] 0] 1229 0] 646 -646 35050 0] 30518 30518 -4532
8 2022 924 276 0] 1229 0] 863 -863 2430 2579 444 3023 593
9 2023 4356 290 0 1229 0] 891 -891 5875 2885 3573 6458 582
10 2024 305 0] 1229 0] 916 2450 3229 3229 779
11 2025 320 4391 1199 0] 916 6825 3617 3617 -3209
12 2026 336 4391 1137 0] 916 6780 4053 4053 -2727
13 2027 363 4391 1076 0] 916 6746 4545 4545 -2201
14 2028 382 4391 1014 0] 916 6703 5100 5100 -1603
15 2029 401 4391 953 0] 916 6660 5725 5725 -935
16 2030 421 4391 891 3272 893 9868 6431 6431 -3437
17 2031 1448 4391 830 3272 847 10788 7228 7228 -3560
18 2032 450 4391 768 3272 802 9683 8127 8127 -1556
19 2033 473 4391 707 3272 756 9598 8545 8545 -1053
20 2034 496 4391 645 3272 710 9514 8985 8985 -529
21 2035 521 4391 584 3272 664 9432 9450 9450 18
22 2036 547 4391 522 3272 618 9351 9941 9941 590
23 2037 795 4391 461 3272 573 9491 10458 10458 968
24 2038 834 4391 400 3272 527 9423 11005 11005 1582
25 2039 876 4391 338 3272 481 9358 11582 11582 2224
26 2040 920 4391 277 3272 435 9294 12191 12191 2897
27 2041 2928 4391 215 3272 389 11196 12834 12834 1639
28 2042 915 4391 154 3272 344 9075 13514 13514 4439
29 2043 961 4391 92 3272 298 9013 14233 14233 5219
30 2044 1009 4391 31 3272 252 8954 14992 14992 6037
31 2045 1059 [0] 0] 3272 206 4537 15794 15794 11257
32 2046 1112 0] 0] 3272 160 4545 16643 16643 12098
33 2047 1067 0] 0] 3272 115 4453 17540 17540 13087
34 2048 1120 0] [0 3272 69 4461 18490 18490 14029
35 2049 1176 0] [0 3272 23 4471 19495 19495 15023
Total 180707 21801 87814 20288 -1847 65439 17275 -2617 388860 279211 87814 65439 432464 43603

Assumptions

Source: Study Team

1 The project period is set for 35 years (construction for 7 years, operation for 28 years) in consideration with the repayment period of Yen loan Tranche 1 and Tranche 2.

Yen loan Tranche 1: the repayment period 30 years from 2015 to 2044

Yen loan Tranche 2: the repayment period 30 years from 2020 to 2049
It is assumed Interest rate 1.4%, grace period 10 years, and repayment period 30 years. The loan is provided for two phases, Tranche 1 and Tranche 2. Interest during construction
2 is born by MMRDA, and Yen loan don’t additionally provide with this.
3 Inflation rate is assumed at 5%.
4 Toll rates is set based on “willingness to pay survey in 2011”
Revision of toll rates is annually made by applying the formula of the National Highways Fee (Determination of rates and collection) rules, 2008.
5 Import tax and VAT imposed for construction are included in initial investment cost.
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Table 11.1.9 Toll rate, Traffic (per day), Revenue (per day) in each year

Toll rate

Chirle IC - Sewri IC

Years 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049
Car 180.00 182.57 185.18 187.83 190.51 193.23 195.99 198.79 201.63 204.51 207.43 21040 213.40 216.45 219.54 222.68 225.86 229.09 232.36 235.68 239.04 242.46 245.92 249.44 253.00 256.61 260.28 264.00
Bus 420.00 426.00 432.09 438.26 44452 450.87 457.31 463.84 47047 47719 484.01 490.92 497.94 505.05 512.26 519.58 527.00 534.53 54217 549.91 557.77 565.74 573.82 582.02 590.33 598.77 607.32 616.00
Lcv 240.00 24343 24691 250.43 25401 257.64 261.32 265.05 268.84 272.68 276.58 280.53 284.53 288.60 292.72 296.90 301.15 305.45 309.81 314.24 318.73 32328 327.90 332.58 337.33 342.15 347.04 352.00
HCV 420.00 426.00 432.09 438.26 444 .52 450.87 457.31 463.84 47047 47719 484.01 490.92 497.94 505.05 512.26 519.58 527.00 534.53 54217 549.91 557.77 565.74 573.82 582.02 590.33 598.77 607.32 616.00
MAV 600.00 608.57 617.27 626.08 635.03 644.10 653.30 662.63 672.10 681.70 691.44 701.32 711.34 721.50 731.81 742.26 752.86 763.62 774.53 785.59 796.81 808.20 819.74 831.45 843.33 855.38 867.60 879.99

Chirle IC - Shivaji Nagar IC

roars = e oms a6 o —an e Aw  x m  Wm W o o6 a0 a0 09 k0 a0 a2 e e s e e s i |
Car 55.00 55.79 56.58 57.39 58.21 59.04 59.89 60.74 61.61 62.49 63.38 64.29 65.21 66.14 67.08 68.04 69.01 70.00 71.00 72.01 73.04 74.08 75.14 76.22 77.31 7841 79.53 80.67
Bus 130.00 131.86 133.74 135.65 137.59 139.55 141.55 143.57 145.62 147.70 149.81 151.95 154.12 156.32 158.56 160.82 163.12 165.45 167.81 170.21 172.64 175.11 177.61 180.15 182.72 185.33 187.98 190.67
LCV 70.00 71.00 72.01 73.04 74.09 75.14 76.22 77.31 78.41 79.53 80.67 81.82 82.99 84.17 85.38 86.60 87.83 89.09 90.36 91.65 92.96 94.29 95.64 97.00 98.39 99.79 101.22 102.67
HCV 130.00 131.86 133.74 135.65 137.59 139.55 141.55 143.57 145.62 147.70 149.81 151.95 154.12 156.32 158.56 160.82 163.12 165.45 167.81 170.21 172.64 175.11 177.61 180.15 182.72 185.33 187.98 190.67
MAV 180.00 182.57 185.18 187.83 190.51 193.23 195.99 198.79 201.63 204.51 207.43 210.40 213.40 216.45 219.54 222.68 225.86 229.09 232.36 235.68 239.04 242.46 245.92 249.44 253.00 256.61 260.28 264.00

Traffic (per day)

Chirle IC - Sewri IC

Years 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049
Car 26,772 29,885 33,360 37,239 41,569 46,403 51,798 57,821 64,545 72,050 80,428 83,306 86,287 89,375 92,573 95,886 99,317 | 102,871| 106,552 110,365| 114,314 118405| 122642| 127,030| 131,576 136,284 | 141,161| 146212
Bus 881 912 945 978 1,013 1,049 1,086 1,124 1,164 1,205 1,248 1,248 1,248 1,248 1,248 1,248 1,248 1,248 1,248 1,248 1,248 1,248 1,248 1,248 1,248 1,248 1,248 1,248
Lcv 1,460 1,555 1,657 1,765 1,880 2,002 2,133 2,272 2420 2,578 2,746 2,830 2,917 3,006 3,099 3,194 3,291 3,392 3,496 3,604 3,714 3,828 3,945 4,066 4,191 4,319 4,452 4,588
HCV 1,016 1,096 1,183 1,277 1,378 1487 1,604 1,731 1,868 2,016 2,175 2,222 2,269 2,318 2,368 2,419 2471 2,524 2,578 2,633 2,690 2,748 2,807 2,867 2,929 2,992 3,056 3,121
MAV 1,026 1,098 1,174 1,256 1,344 1438 1,539 1,646 1,761 1,884 2,016 2,103 2,193 2,287 2,385 2,487 2,594 2,705 2,822 2,943 3,069 3,201 3,338 3481 3,631 3,787 3,949 4,119

Chirle IC - Shivaji Nagar IC

rors " omy me e amo aw m am a0 01 W 20 200 0 b 2w a0 Wm 200 0N 0 ) 2 i i 1 20 vy |
Car 5,000 5791 6,706 7,766 8,994 10,416 12,063 13,971 16,179 18,737 21,700 23,371 25171 27,110 29,198 31447 33,869 36478 39,287 42,313 45,572 49,082 52,862 56,934 61,319 66,042 71,128 76,606
Bus 881 912 945 978 1,013 1,049 1,086 1,124 1,164 1,205 1,248 1,248 1,248 1,248 1,248 1,248 1248 1,248 1,248 1,248 1,248 1248 1,248 1,248 1248 1,248 1,248 1,248
Lcv 460 490 521 554 590 628 668 71 757 805 857 886 915 946 978 1,010 1,044 1,079 1,115 1,152 1,191 1,231 1,272 1315 1,359 1,404 1451 1,500
HCV 349 14l 395 421 448 477 507 540 575 612 651 660 669 678 687 697 706 716 726 736 746 756 767 77 788 799 810 821
MAV 90 98 106 115 125 136 148 161 175 190 206 219 232 247 262 278 296 314 333 354 376 399 424 450 478 508 539 573

Revenue (per da:
Chirle IC - Sewri IC

Car 4,818,960 | 5456,150 | 6,177,592 | 6,994,428 | 7,919,270 | 8,966,400 | 10,151,987 | 11,494,339 | 13,014,184 | 14,734,992 | 16,683,335 | 17,527,194 | 18,413,736 | 19,345,120 | 20,323,615 | 21,351,603 | 22,431,587 | 23,566,198 | 24,758,199 | 26,010,493 | 27,326,128 | 28,708,310 | 30,160,404 | 31,685,946 | 33,288,651 | 34,972,423 | 36,741,361 | 38,599,775
Bus 370,020 | 388,606 | 408,125| 428625| 450,155| 472,766 | 496513 | 521452 | 547,644 | 575152 | 604,042 | 612,671 | 621423| 630,301 639,305| 648438 | 657,701 | 667,097 | 676,627 | 686,293 | 696,097 | 706,042 | 716,128 | 726358 | 736,735| 747,260 | 757,935| 768,763
Lcv 350,400 | 378581 | 409,029 | 441,926 | 477468| 515869 | 557,358 | 602,185| 650,616 | 702,942 | 759477 | 793943 | 829,973 | 867,637 | 907,011 | 948,172 | 991,201 | 1,036,182 | 1,083,204 | 1,132,361 | 1,183,748 | 1,237,467 | 1,293,624 | 1,352,330 | 1,413,699 | 1,477,854 | 1,544,920 | 1,615,029
Truck 426,720 | 467,046 | 511,183 | 559,492 | 612365| 670235| 733,574 | 802899 | 878,775| 961,822 | 1,052,717 | 1,090,690 | 1,130,032 | 1,170,794 | 1,213,026 | 1,256,781 | 1,302,115 | 1,349,084 | 1,397,747 | 1,448,165 | 1,500,402 | 1,554,524 | 1,610,597 | 1,668,694 | 1,728,885 | 1,791,248 | 1,855,861 | 1,922,804
MAV 615600 | 668026 | 724,916 | 786,652 | 853,645| 926,343 | 1,005,232 | 1,090,840 | 1,183,738 | 1,284,548 | 1,393,943 | 1,474,537 | 1,659,792 | 1,649,976 | 1,745,375 | 1,846,289 | 1,953,037 | 2,065,958 | 2,185407 | 2,311,763 | 2445425 | 2,586,814 | 2,736,379 | 2,894,591 | 3,061,950 | 3,238,986 | 3,426,257 | 3,624,357
Total 6,581,700 | 7,358,409 | 8,230,846 | 9,211,122 | 10,312,902 | 11,551,613 | 12,944,664 | 14,511,715 | 16,274,958 | 18,259,457 | 20,493,513 | 21,499,035 | 22,554,956 | 23,663,829 | 24,828,332 | 26,051,283 | 27,335,641 | 28,684,519 | 30,101,185 | 31,589,075 | 33,151,801 | 34,793,157 | 36,517,132 | 38,327,918 | 40,229,921 | 42,227,771 | 44,326,334 | 46,530,727
Chirle IC - Shivaji Nagar IC
Car 275,000 323,029 379,447 445,718 523,564 615,006 722,418 848,590 996,798 | 1,170,890 | 1,375,389 | 1502483 | 1,641,322 1,792,990 | 1958674 | 2,139,667 | 2,337,386 | 2,553375| 2,789,322 | 3,047,073 | 3,328641| 3,636,228 | 3972238 | 4,339,297 | 4,740,275| 5,178,306 | 5,656,813 | 6,179,537
Bus 114,530 | 120,283 | 126,325 | 132,670 | 139,334 146332 153,682 | 161402| 169509 | 178,023 | 186,965| 189636 | 192345| 195093 | 197,880 | 200,707 | 203,574 | 206482 | 209432 | 212,424 | 215459 | 218537 | 221,659 | 224,825| 228037 | 231,295| 234,599 237950
LCV 32,200 34,757 37,516 40,495 43,711 47,181 50,927 54,971 59,336 64,047 69,132 72,466 75,961 79,624 83,463 87,488 91,707 96,129 | 100,765 | 105624 | 110,717 | 116,056 | 121,653 | 127,519 | 133,669 | 140,114 | 146871 153,954
Truck 45,370 48,978 52,874 57,079 61,619 66,519 71.810 77,521 83,687 90,342 97,528 | 100,278 | 103,105 106,012 | 109,001 | 112,075 115235| 118484 | 121,825| 125260 | 128792 132423 | 136,157 | 139996 | 143,944 | 148,002 | 152176 | 156,466
MAV 16,200 17,850 19,668 21,671 23,878 26,310 28,990 31,943 35,196 38,781 42,731 46,029 49,682 53,410 57,532 61,973 66,757 71,910 77461 83,440 89,881 96,819 | 104,292 | 112342 121014 | 130,355| 140417 | 151,256
Total 483,300 544,897 615,830 697,634 792,105 901,349 | 1,027,828 | 1,174,426 | 1,344,525| 1,542,084 | 1,771,745| 1,910,893 | 2,062,315| 2,227,129 | 2,406,551 | 2,601,910 | 2,814,659 | 3,046,380 | 3,298,805| 3,573,821 | 3,873,490 | 4,200,063 | 4,555999 | 4,943,980 5,366,938 | 5,828,072 | 6,330,876 | 6,879,164

[Total (Case 2) | 7,065,000 7,903,306 | 8,846,676 | 9,908,756 | 11,105,008 | 12,452,962 | 13,972,492 | 15,686,141 [ 17,619,483 | 19,801,541 | 22,265,259 | 23,409,927 | 24,617,272 | 25,890,958 | 27,234,883 [ 28,653,193 | 30,150,300 | 31,730,900 | 33,399,990 | 35,162,896 | 37,025,291 [ 38,993,220 | 41,073,131 [ 43,271,898 | 45,596,859 | 48,055,843 [ 50,657,210 | 53,409,891 |

Source: Study Team
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11.2 Economic Analysis

11.2.1 Purpose and methodology of economic analysis
(1) Methodology

Economic analysis aims to examine the effects of the project in terms of social and
economic aspects, and evaluate the economic relevance of the project. Economic
indicators such as the Economic Internal Rate of Return (EIRR), Net Present Value (NPV)
and Cost Benefit Ratio (B/C ratio) are applied for the analysis.

Economic analysis in this study adopts one of the standard methods of cost benefit analysis,
the discounted cash flow method. Cost benefit analysis is carried out by comparing
economic benefit and economic cost.

(2) Basic Condition

In order to work out economic benefit, two cases are compared in this study: i.e. the “With
Project” case and the “Without Project” case. Therefore, the economic benefit to be
achieved by this project is defined as the difference in vehicle travel costs (e.g. VOC:
vehicle operation costs and VOTT: travel time cost) between “With Project” and “Without
Project” cases.

Calculation in the economic analysis in this study is carried out by a method of discounting
economic benefit and project cost at its present value. The economic benefit in this study is
determined by multiplying the balance between traffic demands in both “With Project” and
“Without Project” cases by unit vehicle operation cost and travel time cost.

11.2.2 Project Costs
(1) Initial investment cost

In this economic analysis, the annual amount of investment is calculated based on the total
amount of initial investment, 161,743 million INR (excluding price escalation and
administration cost. Including the 5% physical contingency) in proportion to the phasing of
the project. A 0.80 conversion rate is applied so that financial cost is converted into
economic cost. The table below shows investment cost (financial cost and economic cost)
and annual initial investment.
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Table 11.2.1 Investment cost (financial cost and economic cost)

Financal cost Economic cost
Conversion factor
Year Investment O&M, Year Investment O&M,

1 2015 3628 1 2015 2,902

2 2016 6996 2 2016 5,597

3 2017 28,855 3 2017 23,084 0

4 2018 29,083 4 2018 23,266 0

5 2019 29,029 5 2019 23,223 0

6 2020 30,141 6 2020 24,113 0

7 2021 29,468 7 2021 23,574 0

1 2022 820 276 1 2022 656 221

2 2023 3,723 276 2 2023 2,978 221

3 2024 276 3 2024 0 221

4 2025 276 4 2025 0 221

5 2026 276 5 2026 0 221

6 2027 285 6 2027 0 228

7 2028 285 7 2028 0 228

8 2029 285 8 2029 0 228

9 2030 285 9 2030 0 228
10 2031 933 10 2031 0 746
11 2032 276 11 2032 0 221
12 2033 276 12 2033 0 221
13 2034 276 13 2034 0 221
14 2035 276 14 2035 0 221
15 2036 276 15 2036 0 221
16 2037 373 16 2037 0 298
17 2038 373 17 2038 0 298
18 2039 373 18 2039 0 298
19 2040 373 19 2040 0 298
20 2041 1,149 20 2041 0 919
21 2042 335 21 2042 0 268
22 2043 335 22 2043 0 268
23 2044 335 23 2044 0 268
24 2045 335 24 2045 0 268
25 2046 335 25 2046 0 268

Source: JICA Study Team

(2) O&M cost and Rehabilitation cost

OPEX is divided into routine maintenance cost and large scale rehabilitation cost. The
details are shown in the table in the above section on the financial analysis.

11.2.3 Benefit calculation

Benefit to be expected through implementation of the project is as follows:
¢ Reduction in vehicle operation cost (VOC)
¢ Reduction in travel time cost (TTC)

¢ Abatement of emissions by mitigating traffic congestion

In this economic analysis, among the above mentioned benefits, (i) the benefit to reduce
Vehicle Operation Cost (VOC) and (ii) benefit to reduce Travel Time Cost (TTC) are treated
as quantitative benefits.

Since traffic on MTHL to be constructed under this project is classified by 7 vehicle types, i.e.
Motor Cycle, Car, Auto Rickshaw, Taxi, Bus, LCV and HCV in calculating the traffic demand
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forecasts, this economic analysis also adopts such classifications. Unit value of vehicle
operation cost and unit value of travel time cost on the CTS report of MMRDA (2008) are
converted to 2022 prices by adjusting for inflation. As for unit value of travel time cost, unit
value is annually increased by 7.29% from the commercial operational year based on real
GDSP growth of 7.97% in Maharashtra which has an adjusted population growth of 0.68%.

GDSP forecast in Maharashtra

The GDSP forecast for Maharashtra is calculated by; the average ratio in the past 9 years
between actual GDSP in Maharashtra and the GDP for the whole of India multiplied by the
forecast for GDP in 2019 in India. As a result, the GDSP forecast for Maharashtra is 7.97%.

Table 11.2.2 GDSP Forecast for Maharashtra

Actual (source: The Ministry of istics and Prog i Forecast (source: IMF Article IV) source
2007-: - -2010[2010-20112011-2012/2012-2013| 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

(a) |Maharash(ra 13.35 13.53] 11.26] 2.58 93| 11.26] 4.52 7.78] 7.28] 5.66| NA N/A N/A N/A 7.97 | The Ministry of Statistics and Programme Implementation

(b) (b)=(a)/(c) 1.40823| 1.41379| 1.20815( 0.38393| 1.08265| 1.26375( 0.67564| 1.74049| 1.53586) 1.19028

(c) |India 9.48] 9.57| 9.32] 6.72] 8.59 8.91 6.69] 4.47| 474 NA NA NA NA N/A N/A | The Ministry of Statistics and Programme Implementation
hitp:/imospinic.in/Mospi_New site/inner.aspx ?status=3&menu_id=82

[ndia [ 8.2 [ 4T 5| 58 63 s 66 67  e7[meancen |

hitpsiw w w inf 15/cr1561.pdf

Source: For the actual ratio, refer to The Ministry of Statistics and Programme Implementation, forecast. Refer to
IMF Article IV.

Forecast of population growth in Maharashtra

Forecast of population growth in Maharashtra is calculated by; the actual population growth
rate in Maharashtra multiplied by the population growth forecast for the whole of India. As a
result, the average of annual population growth in Maharashtra from 2020 to 2045 is 0.68%.

Table 11.2.3 Forecast of Population Growth in Maharashtra

Average annual rate of population change (percentage)
Actual Forecast (Medium Variant)
Source: Ministr of Home Affair, Office of the Source: United Nations, Population Division, Department of Economic and Social Affairs
register general & cescus commissioner India
http//censusindia.gov.in/2011-prov- httpi//esa.un.org/unpdwpp/DVD/
results/data files/india/Final_PPT_2011_chapter3.pdf
country or area 1981-1991 [ 1991-2001 | 2001-2011 | 20102015 [ 2015-2020 | 2020-2025 | 2025-2030 | 2030-2035 | 2035-2040 | 2040-2045

India 1.97 1.64 1.26 1.15 1.02 0.88 0.74 0.60 0.48
percentage of the previous decade 83% 7% 92% 89% 87% 84% 81% 80%
Avarage percentage from 2020 to 2045 | 0.75]
Maharashtra 207 1.49 1.14 1.05 0.93 0.80 0.67 0.55 0.44
percentage of the previous decade 2% 7% 92% 89% 87% 84% 81% 80%
Avarage percentage from 2020 to 2045 [ 0.68 |

Source: Actual ratio refers to the Minister of Home Affairs, Office of the register general & census commissioner
of India. The forecast refers to the United Nations, Population Division.
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11.2.4 Cost-benefit analysis

A cost-benefit analysis was conducted on the basis of economic cost and the benefit that

was estimated in the above sections. The results are shown in the table below. Project life is

assumed as thirty two years (geological survey, bidding and construction period 7years +

operation period 25 years)*°.

The table below shows the result of the financial analysis for Case 1. The EIRR is 13.70%,

which exceeds the 12% which is generally used as the evaluation standard on the

infrastructure projects in India. B/C and NPV are also over 1.3 and positive, respectively.

This indicates that implementation of the project is relevant from the viewpoints of the

national economy as well as the regional economy.

Table 11.2.4 Results of cost-benefit analysis in Case 1

(Unit: million INR)

Source: JICA Study Team

Investment O&M, Annual Total Annual Net | Accumulated
Year Cost Rehabilitation Cost Benefit (VOO)| Benefit (TTC) | Total Benefit Benefit Net Benefit
2015 2,902 0 2,902 0 (2,902) (2,902)
2016 5,597 0 5,597 0 (5,597) (5,597)
2017 23,084 0 23,084 0 (23,084) 23,084)
2018 23,266 0 23,266 0 (23,266) (23,266)
2019 23,223 0 23,223 0 (23,223) (23,223)
2020 24,113 0 24,113 0 (24,113) (24,113)
2021 23,574 0 23,574 0 (23,574) (23,574)
2022 656 221 877 2,405 2,664 5,069 4,192 4,192
2023 2,978 221 3,199 2,446 3,541 5,987 2,788 2,788
2024 0 21 221 2,488 4,618 7,106 6,885 9,673
2025 0 221 221 2,531 5,936 8,467 8,246 17,919
2026 0 221 221 2,575 7,541 10,116 9,896 27,814
2027 0 228 228 2,620 9,492 12,111 11,883 39,698
2028 0 228 228 2,666 11,853 14,519 14,291 53,989
2029 0 228 228 2,713 14,705 17,418 17,190 71,179
2030 0 228 228 2,761 18,141 20,903 20,675 91,854
2031 0 746 746 2,810 22,272 25,083 24,336 116,190
2032 0 21 221 8,916 27,228 36,144 35,923 152,113
2033 0 221 221 9,351 31,069 40,420 40,200 192,313
2034 0 221 221 9,803 35,449 45,252 45,031 237,343
2035 0 21 221 10,272 40,441 50,712 50,492 287,835
2036 0 221 221 10,758 46,131 56,889 56,668 344,503
2037 0 298 298 11,262 52,617 63,879 63,580 408,084
2038 0 298 298 11,785 60,009 71,793 71,495 479,579
2039 0 298 298 12,327 68,432 80,758 80,460 560,038
2040 0 298 298 12,888 78,030 90,918 90,620 650,658
2041 0 919 919 13,471 88,965 102,436 101,517 752,175
2042 0 268 268 12,901 101,424 114,324 114,056 866,231
2043 0 268 268 13,501 115,616 129,117 128,849 995,081
2044 0 268 268 14,123 131,782 145,906 145,638 1,140,718
2045 0 268 268 14,767 150,196 164,963 164,695 1,305,414
2046 0 268 268 15,434 171,167 186,601 186,333 1,491,747
Present Value 76,592 99,134 22,541
EIRR = 13.7%
NPV= 22,541
B/C= 1.3

Discount Rate =

12%

%A period of 15-20 years beyond the completion of the project is generally considered for highway projects
whereas in the case of expressway projects, the analysis period is considered to be up to 25 years. "MANUAL
ON ECONOMIC EVALUATION OF HIGHWAY PROJECTS IN INDIA", INDIAN ROADS CONGRESS (2009)
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The table below shows the result of the financial analysis for Case 2. EIRR is 13.7%, which

exceeds the 12% which is generally used as the evaluation standard on the infrastructure

projects in India. B/C and NPV are also over 1.3 and positive, respectively. This indicates

that implementation of the project is relevant from the viewpoints of the national economy as

well as the regional economy.

Table 11.2.5 Results of cost-benefit analysis in Case 2

(Unit: Million INR)

Source: JICA Study Team

Vear Investment O & .M,. Annual Total Benefit (VOC)| Benefit (TTC) | Total Benefit Annual Net | Accumulated
Cost Rehabilitation Cost Benefit Net Benefit
2015 2,902 0 2,902 0 (2,902) (2,902)
2016 5,597 0 5,597 0 (5,597) (5,597)
2017 23,084 0 23,084 0 (23,084) (23,084)
2018 23,266 0 23,266 0 (23,266) (23,266)
2019 23,223 0 23,223 0 (23,223) (23,223)
2020 24,113 0 24,113 0 (24,113) (24,113)
2021 23,574 0 23,574 0 (23,574) (23,574)
2022 656 221 877 1,783 2,246 4,029 3,152 3,152
2023 2,978 221 3,199 1,908 3,158 5,066 1,867 1,867
2024 0 221 221 2,040 4,287 6,327 6,106 7,973
2025 0 221 221 2,179 5,678 7,857 7,636 15,609
2026 0 221 221 2,325 7,383 9,708 9,487 25,096
2027 0 228 228 2,478 9,465 11,943 11,715 36,811
2028 0 228 228 2,639 11,998 14,637 14,409 51,220
2029 0 228 228 2,808 15,068 17,877 17,649 68,868
2030 0 228 228 2,986 18,781 21,767 21,539 90,408
2031 0 746 746 3,173 23,258 26,431 25,685 116,092
2032 0 221 221 9,853 28,644 38,498 38,277 154,369
2033 0 221 221 10,116 32,445 42,561 42,340 196,710
2034 0 221 221 10,386 36,751 47,136 46,916 243,625
2035 0 221 221 10,663 41,627 52,290 52,069 295,694
2036 0 221 221 10,948 47,150 58,098 57,878 353,572
2037 0 298 298 11,241 53,406 64,647 64,349 417,921
2038 0 298 298 11,542 60,492 72,033 71,735 489,656
2039 0 298 298 11,852 68,516 80,368 80,069 569,725
2040 0 298 298 12,170 77,605 89,775 89,477 659,202
2041 0 919 919 12,498 87,898 100,396 99,477 758,678
2042 0 268 268 12,390 99,556 111,947 111,679 870,357
2043 0 268 268 12,686 112,759 125,445 125,177 995,534
2044 0 268 268 12,988 127,711 140,699 140,431 1,135,965
2045 0 268 268 13,298 144,644 157,942 157,674 1,293,639
2046 0 268 268 13,614 163,820 177,434 177,166 1,470,805
Present Value 76,592 98,283 21,691
EIRR = 13.7%
NPV= 21,691
B/C= 1.3

Discount Rate =

12%
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The table below shows the result of the financial analysis for Case 3. The EIRR is 13.3%,

which exceeds the 12% which is generally used as the evaluation standard on the

infrastructure projects in India. B/C and NPV are also over 1.2 and positive, respectively.

This indicates that implementation of the project is relevant from the viewpoints of the

national economy as well as the regional economy.

Table 11.2.6 Results of cost-benefit analysis in Case 3

(Unit: Million INR)

Source: JICA Study Team

11.2.5 Sensitivity Analysis

Vear Investment O & .M,. Annual Total Benefit (VOC)| Benefit (TTC) | Total Benefit Annual Net | Accumulated
Cost Rehabilitation Cost Benefit Net Benefit
2015 2,902 0 2,902 0 (2,902) (2,902)
2016 5,597 0 5,597 0 (5,597) (5,597)
2017 23,084 0 23,084 0 (23,084) (23,084)
2018 23,266 0 23,266 0 (23,266) (23,266)
2019 23,223 0 23,223 0 (23,223) (23,223)
2020 24,113 0 24,113 0 (24,113) (24,113)
2021 23,574 0 23,574 0 (23,574) (23,574)
2022 656 221 877 1,547 1,969 3,516 2,639 2,639
2023 2,978 221 3,199 1,611 2,814 4,424 1,225 1,225
2024 0 221 221 1,678 3,864 5,542 5,321 6,547
2025 0 221 221 1,749 5,163 6,911 6,091 13,237
2026 0 221 221 1,824 6,759 8,583 8,362 21,599
2027 0 228 228 1,903 8,713 10,616 10,388 31,987
2028 0 228 228 1,986 11,096 13,082 12,854 44,841
2029 0 228 228 2,074 13,991 16,065 15,837 60,678
2030 0 228 228 2,167 17,499 19,666 19,438 80,116
2031 0 746 746 2,265 21,737 24,001 23,255 103,371
2032 0 221 221 8,998 26,843 35,841 35,620 138,991
2033 0 221 221 9,289 30,564 39,853 39,632 178,623
2034 0 221 221 9,591 34,800 44,391 44,170 222,793
2035 0 221 221 9,904 39,621 49,525 49,304 272,097
2036 0 221 221 10,230 45,107 55,337 55,116 327,213
2037 0 298 298 10,568 51,352 61,920 61,621 388,835
2038 0 298 298 10,918 58,459 69,378 69,079 457,914
2039 0 298 298 11,283 66,548 77,831 77,532 535,446
2040 0 298 298 11,662 75,752 87,414 87,115 622,562
2041 0 919 919 12,056 86,226 98,282 97,362 719,924
2042 0 268 268 12,219 98,145 110,363 110,095 830,019
2043 0 268 268 12,622 111,706 124,328 124,060 954,079
2044 0 268 268 13,042 127,136 140,178 139,910 1,093,990
2045 0 268 268 13,478 144,692 158,170 157,902 1,251,892
2046 0 268 268 13,931 164,666 178,598 178,330 1,430,221
Present Value 76,592 93,116 16,524
EIRR = 13.3%
NPV= 16,524
B/C= 1.2

Discount Rate =

12%

In order to comprehend the effects on the cost-benefit analysis from uncertainties due to

changes in the socio-economic situation, a sensitivity analysis was carried out. Case 2, as

the basic scenario, was tested by inputting variable factors which could significantly impact

the cost-benefit analysis. Specifically, the variables are; a change of +10% of total initial
investment cost 161,743 million INR and a change of £10% of the benefit (VOC and TTC).
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The worst scenario is a case of 10% increase of initial investment cost and 10% decrease of
benefit. In this case, EIRR decreases to 12.3%, but this is still more than the 12% which is
generally used as the evaluation standard on infrastructure projects in India. Net Present
Value becomes negative, and B/C is 1.1. In another scenario, EIRR also indicates more than
12%. Therefore, the impact from these uncertainties is not significant.

Table 11.2.7 Summery of sensitivity analysis (EIRR)

Benefit
-10% Base case +10%
-10% 13.7% 14.4% 15.1%
Cost Base case 13.0% 13.7% 14.3%
+10% 12.3% 13.0% 13.7%

Source: JICA Study Team

Table 11.2.8 Summery of sensitivity analysis (NPV)

Benefit
-10% Base case +10%
-10% 19,429 29,257 39,085
Cost Base case 11,862 21,691 31,519
+10% 4,296 14,124 23,952

Source: JICA Study Team

Table 11.2.9 Summery of sensitivity analysis (B/C)

Benefit
-10% Base case +10%
-10% 1.3 1.4 1.6
Cost Base case 1.2 1.3 1.4
+10% 1.1 1.2 1.3

Source: JICA Study Team

11.2.6 Qualitative effects from the Project

There are many kinds of expected benefits other than VOC and TTC savings that are
considered in the economic evaluation of this study. The following are major qualitative
effects.

Reduction of traffic accidents

The improvement of travel speed and road condition due to the completion of the project
leads to reduced congestion. This results in a decrease in the number of accidents on the
alternative roads.
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Integrating the regional economy

Through the project implementation, it is expected to contribute to expanding the economic
interchange between the great metropolitan area of Mumbai and all the surrounding areas,
not only between Mumbai and Navi Mumbai. Currently important large scale infrastructure
projects, such as Navi Mumbai new airport, and SEZ, have been planned, and this project is
expected to play a role as a part of the infrastructure network.

11.2.7 Operation and Effect Indicators

The following are Operation and Effect Indicators for the project.

Table 11.2.10 Operation and Effect Indicators

Indicator Baseline Value in 2015 Baseline Value in 2024 Note
Travel Time 61 minutes 16.1 minutes Section on Sewri~Chirle
Annual Average 8,748 PCUJ/peak hour 11,204 PCU/peak hour Vashi T°"BF;'2;: on Vashi
Dally Traffic MTHL (Sewri IC- Shivaji
(PCU/ peak hour) - 42,647 PCU/peak hour Nagar IC)
Source: CONCEPT DESIGN REPORT, GHATKOPAR KOPARKHAIRNE BRIDGE, REWAS KARANJA SEA
LINK (2014)
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12. ENVIRONMENTAL IMPACT ASSESSMENT

12.1 Project Description
The project outline and location are shown in the Table 12.1.1 and Figure 12.1.1.

All specifications are still tentative due to the project being under review and inspection
based on the Final Feasibility Report in 2012.

Table 12.1.1 Project Outline

Item Description

Project Name Construction of Mumbai Trans Harbour Link

Type of - Road Type: Urban arterial road in MM Region
construction - Type of Structure : Bridge across Mumbai bay & viaduct on land
Structure - Length: 22.5 km (App.17 km bridge over the sea)

- Number of lanes: 6 lanes with paved shoulder

Location - Starting point(Mumbai side): Sewri in Mumbai City
- End Point: Chirle area in Raigad District

Road Width - Clear width of each carriageway (viaduct portion) : 13.75m
- Width of Right of Way (Navi Mumbai side): 120m
- Width of Right of Way (Creek): 500m

Source: JICA Study Team

Source: JICA Study Team

Figure 12.1.1 Project Location Map
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Typical Cross Section (On the Land) Typical Cross Section (Over the Sea)

Source: JICA Study Team

Figure 12.1.2 Typical Structure of the Bridge and Viaduct

12.2 Current Natural and Social Environmental Condition

12.2.1 Topography, Geography and Hydrology

The elevation above sea level is around 5 m from CH Okm Sewri side in Mumbai to
CH(Chainage) 16km at the east side in Navi Mumbai, and then the elevation increases to
approximately 40m gradually at the end point in the Chirle area. The area is classified in 5
sections based on the topographic features on site.
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Table 12.21 Topographical and Geographical Features
Section Topographic Depth of the Sea Topographic Feature
Classification

Section-1 Land Flat

(CH 0 - 0.72km) (Partially Tidal Area) i
Section-2 . Flat

(CH 0.72 - 5.60km) Tidal area 0.0m~3.0m (Partially mangrove area)
Section-3 Deepest area in the creek

(CH 5.60 - 10.75km) Sea area 4.5m~7.0m (crossing old & New Pir Pau

jetties)
Section-4 Sea area Flat
. . 0.0m~4.0m .

(CH 10.75 - 16.75km) (Partially Tidal Area) (Partially mangrove area)
Section-5 Land i Hilly area

(CH 16.75 - 21.84km) (exposed basaltic rock)

Source: JICA Study Team

37m
30m
22m
15m

8m

ELV

8§TO 2.5km

Source: JICA Study Team

Elephanta Island

7.5km

10km

12.5km

15km

N

17.5km 20km

Figure 12.2.1 Topographic and Hydrological Features

With regard to geographic features, a sediment clay layer with 3 to 20 m thickness is located
above the basalt layer in the sea section near Sewri area. The basalt layer is exposed in the

Navi Mumbai Section.
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Sediment clay layer (N-
value:0-50)
Depth: 3m - 20m

\

Weathering basalt layer

Basalt layer (N=50)
(Bearing layer for the bridge)

Source: JICA Study Team

Figure 12.2.2 Geographic Features

12.2.2 Land Use

The authorities for the Development Plans are the Municipal Corporation of Greater Mumbai
(MCGM) in Mumbai and the City and Industrial Development Corporation (CIDCO) on the
Navi Mumbai side. The land use in the project area as of 2008 is shown in the Figure 12.2.3,
and future land use is shown in Figure 12.2.4 & Figure 12.2.5 respectively.

The starting point of the project alignment is the interchange with the Eastern Freeway. Then
the alignment passes through the Mumbai Port Trust (MbPT) area on the Mumbai side. The
alignment on the Navi Mumbai side passes through small residential area, quarry area,
container yard area and then connects with the National Highway 4B.
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Land use in the west

Mangrove Forest in Sewri(Low Density)

Industrial area in Chirle

Mangrove Forest (1-3m height)

Source: Mumbai Trans Harbour Link Project Study of Flamingo and Migratory Birds Final Report 2008
December (Salim Ali Centre for Ornithology and Natural History)

Figure 12.2.3 Land Use in the Project Area
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Source: Land Use Plan (draft: 2014 —2034)

Figure 12.2.4 Proposed Land Use Plan in the Project Area (Mumbai Area 2014-2034)
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MTHL Alignment

Source: Navi Mumbai Land Use Plan (CIDOCO 2008/Website)

Figure 12.2.5 Land in the Project Area in Navi Mumbai (2008)
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12.2.3 Climate

The project area is categorized as a tropical monsoon climate. The Average Daily
temperature varies from 24 degrees in January to 30 degrees in May (dry season). On the
other hand, the monsoon season starts from June and lasts till October.

Average monthly rainfall and temperature is shown in Figure 12.2.6.

C—Rainfall in Mumbai (mm)
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1043
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Source: India Metrological Department, Ministry of Earth Sciences (website)

Figure 12.2.6 Annual Rainfall in Mumbai (2008-2013 Average)

12.2.4 Protected Area
(1) National Park

The Sanjay Gandhi National Park is located approximately 15km away and north of the
project starting point at Sewri. The project alignment falls outside the eco-sensitive zone of
the Karnala Bird Sanctuary. The locations of the National Park and sanctuary are shown in
Figure 12.2.7.

(2) Coastal Regulation Zone (CRZ)

The alignment passes through the Coastal Regulation Zone (CRZ). The Ministry of
Environment, Forests & Climate Change (MOEF&CC) issued CRZ Clearance for the project
on 25th January 2016.

The Coastal Zone Management Plans near the project locations are shown in Figure 12.2.9.
(3) Important Bird and Biodiversity Areas (IBAs)

The IBAs are part of a program proposed by Birdlife International and designates the areas
to be conserved and managed. The criteria for an area is shown below in accordance with
Birdlife International;
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¢ Places of international significance for the conservation of birds and other biodiversity

¢ Recognised world-wide as practical tools for conservation

¢ Distinct areas amenable to practical conservation action

¢ l|dentified using robust, standardised criteria

sustainable use of the natural environment

Three sites are located in the project area and surrounding area as shown in Figure 12.2.8.

Sites that together form part of a wider integrated approach to the conservation and

Table 12.2.2 Outline of the IBAs in the Project Area

Site Name 1. Mahul- Sewri 2. Thane Creek 3. Sanjay Gandhi
ltem National Park
Distance from the Lies within the aROW of
Project Site alignment

(for a distance of approx. App. 7.8km App. 15km
5km)
Location 72°53.00' East 19°1.00" | 72°57.50' East 19° 7.50' 72° 57.80' East 19°
North North 18.58' North
IBA Criteria A1, Adi, Adiii A1, Adii A1, A2, A3
Area (ha) 1,000 ha 12,200 ha 10,308 ha
Assessment Year 2004 2004 2004

Source: Birdlife International website as of 26th Nov. 2015

Table 12.2.3 Criteria of IBAs

Criteria Description
A1l. The site is known or thought to regularly hold significant numbers of a globally threatened
Globally species, or other species of global conservation concern.

threatened species

A2,
Restricted-range
species

The site is known or thought to hold a significant component of a group of species whose
breeding distributions define an Endemic Bird Area (EBA) or Secondary Area (SA).

A3.
Biome-restricted
species

The site is known or thought to hold a significant component of the group of species
whose distributions are largely or wholly confined to one biome.

A4. Congregations

A site may qualify on any one or more of the four criteria listed below:

i). Site known or thought to hold, on a regular basis, >1% of a biogeographic population of
a congregatory water bird species.

ii). Site known or thought to hold, on a regular basis, >1% of the global population of a
congregatory seabird or terrestrial species.

iii). Site known or thought to hold, on a regular basis, > 20,000 water birds or >10,000 pairs
of seabirds of one or more species.

iv).Site known or thought to exceed thresholds set for migratory species at bottleneck
sites.

Source: Birdlife International website as of 26th Nov. 2015

12-9




Preparatory Survey on the Project for Construction of Mumbai Trans Harbour Link
Final Report

Sanjay Gandhi National Park

Appro X. 1 5k
m

MTHL

Karnala Bird Sanctuary

Source: JICA Study Team
Figure 12.2.7 Location map showing the Sanjay Gandhi National Park and Karnala
Bird Sanctuary
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3. Snajay Gandhi
National Park IBA

App. 7.8km

f APP. 15k,

1. Mahul-Sewri IBA

Source: Birdlife International as of June 2016

2. Thane Creek IBA

Figure 12.2.8 Location of Important Birds Areas (Mahul - Sewri Creek)
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Source: MMRDA

Figure 12.2.9 Coastal Zone Management Plan (Mumbai and Navi Mumbai side)
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12.2.5 Fauna and Flora

According to the past surveys® , 81 bird species have been observed in the project area.
Most of the observed species are categorized as the Least Concern (LC) class, but 5 species
were categorized NT species such as the Black Headed Ibis, Painted Stork, Black Tailed
Godwit, Eurasian Curlew and Lessor Flamingo, and one species was a VU species, the
Greater Spotted Eagle. Additionally as per the latest bird survey in Feb. — May 2016, 147 bird
species have been observed in the project area. A total of 12 species (Lesser Flamingo,
Woolly-necked stork, Painted Stork, Black-headed Ibis, Greater Spotted Eagle, Indian
Spotted Eagle, Pallid Harrier, Great Knot, Black-tailed Godwit, Bar-tailed Godwit, Eurasian
Curlew and Alexandrine Parakeet) of the 147 species of birds identified in the field
observations have been classified as NT or higher categories (EN: 1 sp., VU: 3 sp., NT: 8
sp.) in the IUCN Red List. The other 135 species have been classified LC or NE which
degree of concerned and the need for conservation is low.

According to a local bird specialist, the migrating Flamingos have been observed in this
location since 1994. It is supposed that one of the reasons is due to increasing the mudflat
area and feeds such as plankton and algae under organic polluted environment in the basin.
However Sewri are in Mumbai side is widely known as industrial area, however Lessor
Flamingos and Greater Flamingos have been coming from Gujarat State every November
since 1994 and staying there until June.

According to the study report conducted by MMRDA in 2008, 10,000 to 15,000flamingos are
counted in a day. These flamingos eat algae and/or plankton during low tidal.

With regard to the mangroves on the Sewri and Navi Mumbai side, although the dominant
specie is Avicennia marina, the surveyed density is quite low.

Source: JICA Study Team

Figure 12.2.10 Vegetation Community at Sewri and Navi Mumbai Site (April 2015)

3 1) Mumbai Trans Harbour Link Project Study of Flamingo and Migratory Birds Final Report 2008 December
(Salim Ali Centre for Ornithology and Natural History) 2) Rapid EIA (MMRDA 2012)
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Source: JICA Study Team
Figure 12.2.11 Observed Migratory Bird (Lessor Flamingo) in Sewri Mudflat Site

/_\

DL°“.’ Medium High Low Roosting
ensity
(Sewri) Density Density Density Sites

Source: Mumbai Trans Harbour Link Project Study of Flamingo and Migratory Birds Final Report 2008
December (Salim Ali Centre for Ornithology and Natural History)

Figure 12.2.12 Surveyed Flamingo Distribution (2008)

12.2.6 Cultural Heritage

The Sewri Fort is located approximately 180m north of Chainage 700m on the alignment.
The Gateway of India is at 9 km distance from the alignment whereas the Elephanta Caves
are 3km from the alignment. A No Objection Certificate (NOC) has been issued from the

Archaeological Survey of India for the project alignment.
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Sewri Fort

Elephanta Island

Gateway
of India

Source: JICA Study Team

Figure 12.2.13 Location of Registered Cultural Heritages

12.2.7 Socio-Economic
(1) Population

The project area is located in Konkan Division, State of Maharashtra. The starting point of
the Mumbai Harbour Trans Link is in Sewri area Mumbai City, and the route crosses
Mumbai Bay and connects with National Highway 4B in Raigad District.

Total area of Mumbai and Raigad District is approximately 7,750 km? and its total
population was app. 5.8 million in the census in 2011. Population increase for 10 years from
2001 to 2011 is 4.56 % in Mumbai and app. 19% in Raigad District.

Table 12.2.4 Socio-Economic Situation in the Project Area

Area % Population Growth Rate Popula.tlon
Name of Area (km2) Area (2011) (for 10 years) Density
(Person) y (Person/km?)
India 3,287,263 100.00% 1,210,193,422 14.99% 368
Maharashtra State 307,713 9.36% 112,372,972 15.99% 365
Konkan Division 30,746 0.94% 28,739,397 - 935
Mumbai City 603.4 0.02% 3,145,966 4.56% 25,851
Raigad District 7,152 0.22% 2,635,200 19.36% 368

Source: Indian Statistical Census (2011)
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F Nashik

Mumbai
Suburban | Thane

e
Mumbai
City Pune
Raigad

MTHL Location

Source: JICA Study Team

Figure 12.2.14 Project Location on District Map

(2) Economy

GDP in India by state is indicated in Table 12.2.5. The GDP in Maharashtra ranks it the top
state in India, and the GDP indicates 4,155 billion INR about 1.5 times that of Uttar Pradesh.

On the other hand, GDP per capita in Maharashtra is 114,000 INR and ranked 7th in India
as shown in Table 12.2.6. Additionally GDP and GDP per capita in Mumbai, Raigad and
Thane are shown in Table 12.2.7.

Table 12.2.5 GDP in India (FY2013-2014)

Unit: 2004- | 2005- | 2006- | 2007- | 2008- | 2009- | 2010- | 2011- | 2012- | 2013-
Billion INR. 05 06 07 08 09 10 11 12 13 14
1 Maharashtra 4,155| 4,868| 5,845| 6,848| 7,540 8,558| 10,492| 11,754 | 13,238 | 14,762
2 Uttar Pradesh 2,608| 2,932| 3,363| 3,830| 4,447| 5,234| 6,003| 6,855| 7,804| 8,627
3 Tamil Nadu 2,190| 2,578| 3,105| 3,508| 4,013| 4,797| 5,849| 6,672| 7,449| 8,542
4  Gujarat 2,034| 2,447| 2,837| 3,293| 3,679| 4,313| 5,215| 5,988| 6,585| 7,656
5 West Bengal 2,087| 2,302| 2,617 2,995| 3,419| 3,989| 4,610| 5,283| 6,033| 7,066
29 Manipur 51 57 61 68 74 83 91 111 127 143
30 Arunachal 35 38 41 48 57 75 90 108 118 135
Pradesh
31 Sikkim 17 20 22 25 32 61 74 89 105 124
32 Mizoram 27 30 33 38 46 53 64 69 84 103
33 Andaman & 18 20 25 30 35 41 43 50 56 62
Nicobar Islands

Source: Census of India (2015)
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Table 12.2.6 GDP PER CAPITA in India (FY2013-2014)
Unit: 2004- | 2005- | 2006- | 2007- | 2008- | 2009- | 2010- | 2011- | 2012- | 2013-
x 1,000 INR 05 06 07 08 09 10 11 12 13 14
1 Goa 77 85 95 109 136 149 168 212 201 224
2 Delhi 64 72 83 95 112 126 145 167 193 220
3  Sikkim 27 30 32 36 47 91 109 130 151 176
4 Chandigarh 74 85 98 103 108 117 127 137 142 157
5 Puducherry 48 67 69 74 79 97 101 103 114 144
6 Haryana 38 42 49 57 67 82 94 106 120 133
7 Maharashtra 36 42 50 58 62 70 85 94 104 114
8 Tamil Nadu 30 35 42 48 54 64 78 89 99 113
9 Andaman & 41 45 54 61 69 79 81 90 98 107
Nicobar
Islands
10 Gujarat 32 38 43 50 55 64 77 86 93 107
31 Jharkhand 19 18 20 25 25 28 35 37 40 46
32 Assam 17 18 20 21 24 28 33 36 39 44
33 Manipur 19 20 21 23 24 27 28 34 38 42

Source: Census of India (2015)

Table 12.2.7 GDP PER CAPITA in the Project Area (FY2013-2014)

GDP (billion INR) GDP per capita (1,000 INR)

2012-2013 2013-2014 2012-2013 2013-2014
1 Mumbai 28.8 33.4 166 189
2 Thane 17.8 20.0 156 173
3 Raigad 3.5 3.8 120 132

Source: Maharashtra state plan division (2015)

(3) Industry

The key industries and top three sectors are shown in Table 12.2.8. The major industry in
Maharashtra state is the service industry and it makes up around 63% of the total and has
been increasing.

On the other hand, the industrial production was about 26% of the total in 2013-2014, and it
has been decreasing. The agricultural production is stabilized around 11-12 %.
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Table 12.2.8 GDP on Major Industry in Maharashtra State
Unit: % 2004- | 2005- | 2006- | 2007- | 2008- | 2009- | 2010- | 2011- | 2012- | 2013-
(Billion INR) 05 06 07 08 09 10 11 12 13 14
Primary 108| 108| 115 118 1041| 104] 123] 118] 109 111
Industry @49)| (528)| (672)| (807)| (758)| (886)| (1,293)| (1,387)| (1,442)| (1,636)
1 Agriculture 8.3 8.2 8.7 0.4 7.9 8.0 102 9.6 8.7 8.8
2 Forestry 2.2 2.3 25 2.1 2.0 2.1 1.9 1.9 19 2.0
3 Fishery 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.3 0.3 0.3
Secondary 296| 318 320 324 313| 208 207 282 274| 260
Industry (1,230)| (1,547)| (1,869)| (2,216)| (2,361)| (2,551)| (3,116)| (3,317)| (3,622)| (3,845)
1 Registered 141| 1e8| 177| 173| 60| 151| 154 143| 135| 124
manufacturing
2 Construction 6.3 6.2 5.9 6.5 7.0 6.5 6.5 6.8 6.5 6.5
3 Non-
registered 6.5 6.4 6.3 6.4 6.2 6.0 57 5.1 4.8 4.3
manufacturing
Tertiary 506| 57.4| 565 559| 586| 59.8| 580 600 617 629
industries (2,475)| (2,793)| (3,303)| (3,826)| (4,420)| (5,121)| (6,082)| (7,050)| (8,173)| (9,282)
1 Real Estate 128| 129 127 130| 144| 149 149 159 167 178
2 Trading/Hotel/ 16.2| 156| 159| 154| 150 151| 146| 146| 146| 138
Restaurant
3 Insurance and 114| 105 102| 102| 11.1| 104| 104| 108| 108 110
financial

Source: Census of India (2015)

Source: Census of India (2015)

Figure 12.2.15 GDP by Industry in Maharashtra State

(4)

Poverty Line

The criteria for poverty have been revises by the central government from time to time.

Thus the poverty line and the number of citizens under the poverty line are not accurate
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under the same criteria. According to the poverty line in 2011-2012 based on the criteria
determined by the India Planning Committee in 2014, the poverty line was 1,078 INR in the
agricultural area of Maharashtra and 1,560 INR in urban areas.

Table 12.2.9 Poverty Line in Maharashtra State

(lN;’/‘r’T‘]’f):%féZ‘;ita) Poverty Ratio (%) Number of Poor (million)
Rural ‘ Urban Rural Urban ‘ Total Rural ‘ Urban ’ Total
Lakdawala Methodology
1973-74 50.47 59.48 57.71 43.87 53.24 211 7.7 28.7
1977-78 58.07 73.99 63.97 40.09 55.88 25.0 8.0 33.0
1983-84 88.24 126.47 45.23 40.26 43.44 194 9.7 29.1
1987-88 115.61 189.17 40.78 39.78 40.41 18.6 10.9 29.6
1993-94 194.94 328.56 37.93 35.15 36.86 19.3 11.2 30.5
1999-00 318.63 539.71 23.72 26.81 25.02 12.5 10.3 22.8
2004-05 362.25 665.90 29.6 32.2 30.7 171 14.6 31.7
Tendulkar Methodology
2004-05 485 632 47.9 25.6 38.1 27.7 11.6 39.3
2009-10 744 961 29.5 18.3 245 18.0 9.1 271
2011-12 967 1,126 24.2 9.1 17.4 15.1 4.7 19.8
C.Rangarajan Methodology
2011-12 1,078.34 1,560.38 ‘ 225 | 17.0 20.0 14.0 8.8 22.8

Source: India Planning Committee (2014)

12.3 Environmental Legislation

12.3.1 Environmental Impact Assessment (EIA Notification 2006)

The necessity of an environmental impact assessment is stipulated in the Environmental
Protection Law of 1986, and concrete rules are described in the Environmental Impact
Assessment Notification of 2006 (EIA Notification). According to the notification, prescript
projects are required to obtain an Environmental Clearance before implementation of the
actual construction.

Category A projects in accordance with EIA notification are required to obtain an
Environmental Clearance from the Ministry of the Environment and Forests (MOEF) of the
central government, on the other hand, Category B projects shall get the clearance from the
State Government.

The Sr. No. 7(f) schedule of the EIA Notification 2006 is reproduced in Table 12.3.2 below.
The MTHL being an urban arterial road is not covered under category A or B as defined
under 7(f). Hence the project does not come under the provisions of EIA Notification 2006.
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Thus MMRDA has obtained CRZ clearance only from MOEF in 2013 and 2016 through the
appropriate process reviewed by state and central relevant organizations after preparation of
a Rapid EIA in 2012 in accordance with CRZ Notification 2011.

Contents and summary of the Rapid EIA 2012 are shown in Table 12.3.1 and detailed
surveyed data is indicated in article 12.4.5 Baseline survey result.

Table 12.3.1 Summary and Contents of Rapid EIA 2012
Chapter Contents Page Detailed Item
Executive Summary — 37
Chap. 1 Project Necessity of the prOerct and -s.tudy,
legal framework, project positive 6
background .
impacts etc.
Project background, alternative
alignment analysis, road structure,
Chap.2 Project interchange plan, traffic analysis, o5
description topographic analysis,
resettlement, land acquisition, toll
gate, quarry, schedule and cost
v Air quality on site measurement
v' Water quality on site measurement
Topo-geo survey result, land use v" Noise level on site measurement
Chap.3 Baseline survey plan, air, wate.r, noise, herltage, 45 v Biology survey in . 1 season
ecosystem, migratory birds and (benthos, bottom sediment quality,
CRZ(Coastal Regulation zone) migratory birds, mangrove etc.)
v" Note) Detailed data is indicated in
article 12.4.5 Baseline survey
. . v' Quantitative forecast analysis on
Impact analysis during and after air. noise levels
gﬂ?‘;ti’m fn';ﬂzz';:”d 9?1”|St2f§t'°” L verse imoacts on 35 |v Note) Detailed data is indicated in
9 g]ucdtfjlalt)g adverse impacts o article 12.4.5 Baseline survey
v Qualitative analysis on biology
. Environmental Management Plan,
Chap. Environmental - o
Monitoring Plan and Institutional 12 -
Management Plan
framework
Chap. Disaster Risk Management Plan, Disaster 10 )
Management Plan management plan, risk analysis
. CRZ Permission letter and
Appendix L
condition

Source: Rapid EIA 2012 summarized by JICA Study Team

12-20




Preparatory Survey on the Project for Construction of Mumbai Trans Harbour Link

Final Report
Table 12.3.2 Part of Schedule of EIA Notification 2006
Project or Category
Activity Category A Category B
i) New National Highways; and i) New State High ways; and

i) Expansion of National Highways greater | ii) Expansion of National / State

7t | Highway than 30 KM, involving additional right of Highways greater than 30 km in

way greater than 20m involving land length involving additional right of
acquisition or passing through more than way greater than 20m involving land
one State. acquisition.

Source: EIA Notification (MOEF 2006)

12.3.2 Coastal Regulation Zone (CRZ Notification 2011)

According to CRZ notification 2011, the following objectives for establishment of regulations
are described;

“Now, therefore, in exercise of the powers conferred by sub-section (1) and clause (v) of sub-
section (2) of section 3 of the Environmental (Protection) Act, 1986 (29 of 1986), the Central
Government, with a view to ensure livelihood security to the fishing communities and other
local communities, living in the coastal areas, to conserve and protect coastal stretches, its
unique environment and its marine area and to promote development in a sustainable
manner based on scientific principles taking into account the dangers of natural hazards in
the coastal areas, and sea level rise due to global warming, does hereby declare the coastal
stretches of the country and the water area up to its territorial water limit, excluding the
islands of Andaman and Nicobar and Lakshadweep and the marine areas surrounding these
islands up to their territorial limits, as a Coastal Regulation Zone (hereinafter referred to as
the CRZ) and restricts the setting up and expansion of any industry, operation, process, or
manufacture or handling or storage or disposal of any hazardous substances as specified in
the Hazardous Substances (Handling, Management and Transboundary Movement) Rules,
2009 in the aforesaid CRZ.”

The permitted and regulated activities are stipulated for the designated CRZ.

The Mumbai Harbour Trans Link being a trans harbour link, is permitted in the CRZ. The
Ministry of the Environment, Forest & Climate Change (MoEF&CC), Govt. of India issued a
CRZ clearance on 25th Jan 2016.

Relevant descriptions regarding MHTL projects on CRZ notification 2011 are shown below.
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Table 12.3.3 Relevant Description on CRZ Notification 2011

No. N:':E;f Contents
Clause “3 | Prohibited The activities such as Land reclamation, bunding or disturbing the natural course
(iv) activities of seawater are declared as prohibited activities within the CRZ except those,-
(Page 2). | within CRZ (a) required for setting up, construction or modernisation or expansion of foreshore
facilities like ports, harbours, jetties, wharves, quays, slipways, bridges, sealinks,
roads on stilts, and such as meant for defence and security purposes and for other
facilities that are essential for activities permissible under the notification;”
Clause “7 | Classification | — For the purpose of conserving and protecting the coastal areas and marine
(Pg 8) of the CRZ waters, the CRZ area shall be classified as follows:-
(i) CRZ-l,—
A. The areas that are ecologically sensitive and have geomorphological features
which play a role in the maintaining the integrity of the coast,-
(a) Mangroves, if the mangrove area is more than 1000 sq m, a buffer of 50meters
along the mangroves shall be provided;
(b) Corals and coral reefs and associated biodiversity;
(c) Sand Dunes;
(d) Mudflats which are biologically active;
(e) National parks, marine parks, sanctuaries, reserve forests, wildlife habitats and
other protected areas under the provisions of the Wild Life (Protection) Act,
1972 (53 of 1972), the Forest (Conservation) Act, 1980 (69 of 1980) or the
Environmental (Protection) Act, 1986 (29 of 1986); including Biosphere
Reserves;
(f) Salt Marshes;
(g) Turtle nesting grounds;
(h) Horse shoe crab habitats;
(i) Sea grass beds;
(j) Nesting grounds of birds;
(k) Areas or structures of archaeological importance and heritage sites.
B. The area between the Low Tide Line and the High Tide Line;
(i) CRZ-II,-
The areas that have been developed up to or close to the shoreline.
Clause “8 | Norms for (i) The development or construction activities in different categories of CRZ shall
(Pg9) regulation of be regulated by the concerned CZMA in accordance with the following norms:-
activities . CRZ-l,-
permissible (i) no new construction shall be permitted in CRZ-I except,-
under this (e) Construction of a trans harbour sea link which is done without affecting the
notification,- tidal flow of water, between LTL and HTL.”

“(ii) Areas between LTL and HTL which are not ecologically sensitive,
necessary safety measures will be incorporated while permitting the following:-

(g) Construction of trans harbour sea links, roads on stilts or pillars without
affecting the tidal flow of water.”

Source: Coastal Regulation Zone Notification (MOEF 2011)

12-22




Preparatory Survey on the Project for Construction of Mumbai Trans Harbour Link
Final Report

Table 12.3.4 Specific Conditions in the CRZ that are issues for the MTHL project
(2016)

No. Conditions

(i) All the terms and conditions stipulated by the MCZMA in their letter No.CRZ 2015/CR236/TC4 dated
26th November, 2015, shall be strictly complied with.

(ii) All the terms and conditions as mentioned in the earlier CRZ Clearance dated 19th July, 2013, shall
also be complied with in letter and spirit.

(iii) The Environmental Management Plan as presented during the meeting shall be implemented in
consultation with all the stakeholders.

(iv) The project/activity shall be carried out strictly in accordance with the provisions of CRZ Notification,
2011, and shall not affect the coastal ecology of the area including flora and fauna.

(v) The project proponent shall obtain all permissions from concerned authorities prior to commencement
of the project, and shall observe all safety requirements onshore and offshore

(vi) The project proponent shall not undertake any blasting/construction activities during night hours.

(vii) | The proposal indicates the diversion of 47.417 ha forest land for which the proponent shall obtain the
requisite Forest Clearance. The project may be executed in the entire stretch in non-forest land, and
while making application to get the Forest Clearance, the execution of work on non-forest land shall
not be cited as a reason for grant of FC and if the FC is declined, the forest land shall be maintained
in its existing condition. The PP shall submit an undertaking to this effect at the earliest to the
concerned Regional Office to this Ministry.

(viii) | All the wildlife mitigation measures as proposed by BNHS in their report dated 23.09.2015 for original

alignment shall be implemented with the following modification:

(a) construction of jetties on both the ends passing through mud flats and mangroves must not exceed
30 months and construction of actual spans must not exceed more than a further 12 months

(b) the distance between the supporting pillars shall remain 50 m as currently proposed by the
MMRDA

(c) MMRDA will partly bear the cost of setting of an effluent treatment plant in the region as suggested
by BNHS.

(ix) The project proponent shall not undertake any blasting / construction activities during night hours

Source: CRZ Environmental Clearance (MOEF 25th Jan. 2016)
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Table 12.3.5 CRZ clearance related conditions (Jan. 25 2016)

No. Conditions

1
The project/activity shall be carried out strictly in accordance with the provisions of CRZ Notification,
2011, and shall not affect the coastal ecology of the area including flora and fauna.

2 The project proponent shall obtain all permissions from concerned authorities prior to commencement
of the project, and shall observe all safety requirements onshore and offshore.

3 The project proponent shall not undertake any blasting/construction activities during night hours.
Adequate provision for infrastructure facilities including water supply, fuel and sanitation must be
ensured for construction workers during the construction phase of the project to avoid any damage to
the environment.

5 The project proponents shall inform the Regional Office as well as the Ministry, the date of financial
closure and final approval of the project by the concerned authorities and the start date of land
development work.

6 All other statutory clearances such as the approvals for storage of diesel fuel from the Chief Controller
of Explosives, Fire Department, Civil Aviation Department, and clearances under the Forest
Conservation Act, 1980 and Wildlife (Protection) Act,1972 etc. shall be obtained, as applicable by the
project proponents from the respective competent authorities.

7 The Sewri End of the Jetty should be used for transportation of construction material to avoid
disturbance to the mudflats

8 MMRDA is to install noise barriers of 3 m height on both sides of the Sealink passing through CRZ |
( mudflat & mangrove area) and CRZ |V area.

9 MMRDA is to ensure that all construction equipment is fully fitted with mufflers and exhaust silencers
to contain the noise levels. Machinery used during construction should be properly maintained to
minimize the air and noise emissions.

10 MMRDA is to ensure that minimum damage is caused to the mangroves ecosystem.

11 MMRDA is to ensure that operations in the mudflats or intertidal zone will be done using temporary
jetties which will be parallel to the permanent structures in the Right of way for the transportation of
labour, construction materials, precast elements, machinery etc. on both ends.

12 All the construction equipment shall be provided with exhaust silencers as committed

13 Noise containment barriers shall be provided on both sides of the birds in mudflat areas (CRZ-IA) so
as to minimize the likely impacts to the migratory birds as committed.

14 There shall be no dredging or reclamation for the project.

15 Pre-stressed super structure shall be used in the mud flat area for construction as committed

16 The muck material shall be analysed prior to dumping/ disposal in the identified location with the
approval of the competent authority to ensure that it does not cause any impact to the environment.

17 There shall be no water with drawl in the CRZ area

18 There shall be no disposal of solid or liquid wastes in the coastal area. Solid waste Management shall
be as per Municipal Solid (Management and Handing) Rules, 2000.

19 Sewage shall be treated and the Treatment Facility shall be provided in accordance with the Coastal

Regulation Zone Notification, 2011. The disposal of treated water shall conform to the regulations of
the State Pollution Control Board

Source: UMBAI TRANS HARBOUR LINK PROJECT/ MoEF’s CONDITIONS: TO BE INCORPORATED IN BID

DOCUMENT
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Table 12.3.6 The conditions related to Forest clearance; (Jan. 22 2016)

No.

Conditions

No labour camp shall be established on the forest land.

The Contractor shall provide fuels, preferably alternate fuels, to the labourers and the staff working at
the site so as to avoid any damage to or pressure on the nearby forest areas.

The layout plan of the proposal shall not be changed without the prior approval of the Central
Government.

The forest land shall not be used for any purpose other than that specified in the proposal.

No damage to the flora and fauna of the adjoining area shall be caused.

Felling of trees on the forest land being diverted shall be reduced to the bare minimum and the trees
should be felled under strict supervision of the State Forest Department.

The reclamation of quarry should be done under the supervision of the State Forest Department. The
quarry shall be reclaimed and afforested completely before the project is closed.

Overburden shall not be dumped outside the width of the road. The muck generated in the earth
cutting will be disposed of at the designate dumping sites and in no case shall the muck/debris be
allowed to roll down the hill slopes.

The User Agency will provide retaining walls, breast wall, breast wall and drainage as per
requirements to make the slope stable.

10

The Contractor will undertake comprehensive soil conservation measures at the project cost in
consultation with the State Forest Department.

11

The designing of culverts/bridges, if any, over the natural streams/rivers/ canals should be done in
such a manner that it does not hamper the natural course of water, does not give rise to water-
logging, and also does not hamper movement of wild animals

12

Any other condition that the concerned Regional Office of this Ministry may stipulate, from time to time
in the interest of conservation, protection and development of forests & wildlife.

13

The Contractor shall ensure compliance to provisions of all the Acts, Rules, Regulations and
Guidelines, for the time being in force, as applicable to the project.

14

Mitigation Measures implemented by the Contractor, MoEF implied the following mitigating measures
to ameliorate any adverse environmental impact due to the construction/ execution of the MTHL
project:

15

Construction in mud flat areas will involve use of temporary steel bridge/jetty parallel to the permanent
structure for transportation of personnel, construction materials, pre-cast elements, machinery, etc on
either end so as to cause minimal disturbance to the eco sensitive mud flats and mangroves.

16

No embankment is to be used in the construction of the bridge alignment; the bridge is proposed as a
sea link with viaducts. Therefore, only the foot print area occupied by the piers/piles/ramps would be
affected.

17

Assist MMRDA in compensatory mangrove plantation to be carried out through the Forest Department
at the cost of the project proponent/MMRDA

18

Use of pre cast/fabricated units for the superstructure to avoid any effect on the mudflats by
minimizing construction activity on the mud flats and also to avoid supporting system from sea bed.

19

As far as possible during construction, construction machinery movement (barges, etc) are to bypass
locations having migratory birds.

20

Construction machinery/equipment is to be fitted with mufflers/exhaust silencers to contain noise
produced along with provision of enclosures and intake silencers.

21

DG sets, if used, must adhere to noise standards as laid down by the MoEF.

22

lllumination of bridge carriage way in the mudflat stretches is proposed at low level (inner side of
railing/noise barrier) to avoid disturbance to bird habitat at night.

23

Excavated soil to be disposed of at designated/approved dumping sites located far from the mud flat
areas

24

No burning of waste in open air will be allowed during construction.
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No. Conditions

25 Implementation of surveillance management and monitoring program during construction to prevent
any adverse impact on migratory birds.

26 No cable stayed bridge will be proposed to allow free and unhindered movement of birds.

27 Appointment of bird monitors during construction and even after completion of the project till the
baseline levels are achieved.

28 Creation of an Environmental Monitoring Cell comprising MMRDA officials and experts to monitor the
impact on the environment during construction as well as operation.

29 Debris in any form should not be dumped in the mudflat or mangrove areas of Sewri, Thane creek or
Nhava or other parts of Sewri Bay under any circumstances.

30 A debris disposal plan is to be developed in which debris disposal sites are clearly demarcated.

31 As far as possible the transportation of construction material is to be facilitated from Sewri Jetty to
avoid disturbance to the mudflats.

32 A clear plan for construction is to be provided before the work begins.

33 As far as possible, the spans are to be pre-fabricated at sites which are away from ecologically
sensitive zones and brought in by barges

34 Utmost care is to be taken to ensure that mangroves and mudflats on either side of the bridge are not
disturbed.

35 Though it is recognized that it may be beyond the mandate of MMRDA under the current project, the
Maharashtra state must facilitate establishment of a mechanism to clean up the Sewri Mudflats (and
Thane Creek) through integrated effluent treatment plant/plants.

36 Habitat quality assessment and monitoring of the conservation/mitigation measures during
construction are to be continued till 5 years after completion so as to ascertain the impact of MTHL on
the flamingo and roosting areas.

37 Construction of jetties on both the ends passing through mudflats and mangroves must not exceed 30
months and construction of the actual spans must not exceed more than a further 12 months.

38 The distance between the supporting pillars in the mudflat areas shall remain a minimum 50 m as
currently proposed by MMRDA

Source: UMBAI TRANS HARBOUR LINK PROJECT/ MoEF’s CONDITIONS: TO BE INCORPORATED IN BID
DOCUMENT
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12.3.3 Other Relevant Environmental Laws and Regulations

Other relevant environmental laws and regulations are shown in the next table.

Table 12.3.7 Other Relevant Environmental Laws and Regulations

No. Name Year
1 Environmental (Protection) Act 1986
2 Environment Impact Assessment Notification 2006, 2009, 2012
3 Forest Conservation Act 1927, 1980
4 National Forest Policy 1952, 1988
5 Coastal Regulation Zone Notification 2011
6 Wildlife (Protection) Act 1972
7 Land Acquisition Act 1894, 1989
8 Right to Fair Compensation and Transparency in Land Acquisition, 2013
Rehabilitation and Resettlement Act
9 Air (Prevention and Control of Pollution Act) 1981
10 Hazardous Waste (Management and Handling Rules) 1989, 2003
11 Municipal Solid Waste (Management and Handling Rules) 2000
12 Noise Pollution Regulation and Control Rule 2000
13 Water (Prevention and Control of Pollution Act) 1974

Source: JICA Study Team

Table 12.3.8 Other Relevant Environmental Ratification Treaties

No. Name Effected Year
1 United Nations Framework Convention on Climate Change 1994
2 Kyoto Protocol 2001
3 Convention on Biological Diversity 1993
4 Cartagena Protocol on Biosafety 2003
5 Vienna Convention for the Protection of the Ozone Layer 1988
6 Montreal Protocol on Substances that Deplete the Ozone Layer 2002
7 Basel Convention 1992
8 The Rotterdam Convention on the Prior Informed Consent Procedure for Certain 2004
Hazardous Chemicals and Pesticides in International Trade

9 Stockholm Convention on Persistent Organic Pollutants 2004

10 | United Nations Convention to Combat Desertification in Those Countries 1996
Experiencing Serious Drought and/or Desertification, Particularly in Africa

11 Convention on International Trade in Endangered Species of Wild Fauna and Flora 1975
(CITES)

12 | The Convention on Wetlands of International Importance especially as Waterfowl 1975
Habitat

13 | Antarctic Treaty / Protocol on Environmental Protection to the Antarctic Treaty 1961
14 | Protocol on Environmental Protection to the Antarctic Treaty (Madrid Protocol) 1998

Source: Ministry of Foreign Affairs in Japan (website)
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12.3.4 Gaps between Rapid EIA study and JICA’s Guidelines

As per the JICA’s guidelines, the project is categorized as Category A. The following

preliminary comparative analysis has been conducted between JICA Guidelines and “Rapid

EIA in 2012” prepared by MMRDA.

According to the gap analysis, the identified gaps are the Social Impact Survey, Vibration

Survey and holding Public Consultation.

Table 12.3.9 Result of Preliminary Gap Analysis between JICA Guidelines

and Rapid EIA
JICA Guideline Rapid EIA Policy to fill up gaps
(Appendix 2. EIA Reports for Category A (2012 prepared by Gaps ir?this Stur;g i
Projects) MMRDA) ’

When assessment procedures already exist
in host countries, and projects are subject to
such procedures, project proponents etc.
must officially finish those procedures and
obtain the approval of the government of the
host country.

At first, the project is not
required to prepare the
EIA in accordance with
EIA Notification 2006.
However necessary
environmental clearance
for CRZ is obtained from
MOEF by MMRDA in
2016.

(no difference)

Not required

EIA reports (which may be referred to
differently in different systems) must be
written in the official language or in a
language widely used in the country in which
the project is to be implemented. When
explaining projects to local residents, written
materials must be provided in a language and
form understandable to them.

Rapid EIA 2012 has been
prepared in only English.

At least English
and Hindi version
shall be prepared.
Marathi is also
considered.

Supplemental EIA
in English and
summary version in
Marathi shall be
disclosed after
approval of Final
Supplemental EIA.

EIA reports are required to be made available
to the local residents of the country in which
the project is to be implemented. The EIA
reports are required to be available at all
times for perusal by project stakeholders
such as local residents and copying must be
permitted.

Rapid EIAin 2012 is
disclosed when any
persons requests in
accordance with the right
to information Act 2005

Rapid EIA shall be
disclosed upon
request

Supplemental EIA
in English and
summary version in
Marathi shall be
disclosed after
approval of Final
Supplemental EIA.

In preparing EIA reports, consultations with
stakeholders, such as local residents, must
take place after sufficient information has
been disclosed. Records of such
consultations must be prepared.

A public consultation has
not been conducted on
the process of Rapid EIA
2012

Either local
Stakeholder
meeting and public
consultation has
been conducted on
the process of Raid
EIA 2012

Two public
consultations were
held at the scoping
and draft
supplemental EIA
stages

Consultations with relevant stakeholders,
such as local residents, should take place if
necessary throughout the preparation and
implementation stages of a project. Holding
consultations is highly desirable, especially
when the items to be considered in the EIA
are being selected, and when the draft report
is being prepared.

No consultation has been
conducted on the
process of Rapid EIA
2012

ditto

ditto

Source: JICA Study Team
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12.4 Environmental and Social Impact Assessment

In this article, alternative analysis, scoping and expected mitigation measures are described
for the MTHL project.

12.4.1 Analysis of Alternatives
(1) Alternative Analysis

As explained in previous chapter 3, the route and fundamental structure have been
concluded and approved by the central government from the view points of the natural &
social environment, security and adjustment with other projects in 1984. In 2015, an NGO
(BNHS) recommended to change the alignment in the Sewri Section and MMRDA has
considered and analysed it with other relevant government organizations from the view
points of the natural & social environments, however, the recommended route in Sewri was
not adopted due to significant impacts on the other relevant government plans.

Thus the factors in the alternative analysis are limited as follows. As shown in Table 12.4.1,
Span length and location of IC are listed as factors of the alternative analysis, however, in
general, the locations of the IC are planned at the actual connected trunk roads, and hence,
there are no options to shift to other areas so long as the connected road plan does not
change.

Table 12.4.1 Selected Factors on Alternative Analysis

Factor/ Condition Reason for adoption

As the MTHL needs to have effective connectivity with the Eastern
Freeway and the Sewri-Worli connector, the locations of the interchanges
cannot be shifted to other points. Thus “location of interchange” is not an
appropriate factor in the analysis.

Location of Interchange

Increasing the span length may reduce the footprint of the structure in the
mudflat and mangrove areas. Adoption of steel girders for the
superstructure enables adopting longer spans and reduction of the
number of piers. Thus this factor is selected as an appropriate factor in
the analysis.

Span length (steel girder
bridge)

Source: JICA Study Team

“Span length” is selected as a factor in the alternative analysis and is evaluated from the
view points of the natural environment and economy & cost as shown in Table 12.4.2.

According to the result of the analysis, although option 1 with 60m span length can reduce
the number of piers, the size of the piers becomes bigger as shown in the structural
analysis. Thus option-2 with 50m span length has a slight advantage as regards the impact
area on the mudflat and mangroves. Additionally 50m spans have advantages such as
easier constructability, shorter construction period and lower construction cost. Thus
Option-2 (50m) should be selected from the above points of view.
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Table 12.4.2 Alternative Analysis (Span Length)

: Option-2
Option Option-1 (agopte a)
Item 60m Spans 50m Spans
Superstructure PC Box Girder (girder depth: 2.0m PC Box Girder (girder depth: 3.2m)
to 4.0m)
62 Piers (pile cap type) 42 Piers (pile cap type) | -+ P'e&fg;‘e bent
Specification Pier: $2,500mm-2nos Pier: ¢2,500mm-2nos ;e:)r; ¢2,400mm-
Substructure P
. . . . ored pile:
Pile cap: 9.0mx9.0m Pile cap: 9.0mx9.0m 2,000mm-4nos
Bored pile: ¢2,000mm-4nos Er?(;zd pile: ¢2,000mm-

Structural performance

High record of usage

High record of usage

Construction

. method
Constructability

Cantilever method
(more difficult than O
span by span method)

Span by Span method
(easier than ca