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Sr. Particulars Details
No.
A. GENERAL
1. Location Tapi River (NW-100)
a) | Cluster Cluster-8
b) | State(s) Gujarat
c¢) | Co-ordinates& Name of Place Start End
Place Gulf of Khambhat Upstream of Ukai Dam.
Latitude 21°2'15.911"N 21°24' 43.988"N,
Longitude 72°39'22.718"E 73°50' 3.000"E
B. TECHNICAL
1. Waterway
a) | National Waterway Number 100
b) | Class Proposed vessel 13m x 3.8m x 1.0m for Phase-1
IV for Phase-2
c) | Type (Tidal/Non-Tidal) Tidal & Non-Tidal
Length (Km.) Total Tidal Non-Tidal
174.58 34.67 139.91
d) | Average Tidal Variation, if 6m
applicable
e) | Chart Datum Essar Port & Nehru Bridge for Tidal Zone. The non- tidal stretches are

sub-divided as downstream and upstream stretches of Singanpore
Weir, Kakrapar Weir and Ukai Dam.

Description/Basis

The datum for calculation of dredge volume needs to be adopted as per
the gradient of the River and the average water level observed for the
River in Non-Tidal Stretch and Chart datum used in Tidal Stretch. The
established chart datum values are available for Tapi River of 174.58
km stretch which is from the Confluence of Tapi River at Gulf of
Khambhat to upstream of Ukai Reservoir.

The tidal stretch of Tapi River is from 0 to 34.67 km and the established
chart datum value of 0.388 m below Chart datum at Essar Port (6.2 km)
and Nehru Bridge (31.2 km) was considered for the tidal reaches.

The non-tidal stretches of Tapi River are from 34.67 to 174.58 km and
for fixing chart datum/sounding datum.The non- tidal stretches are sub-
divided as downstream and upstream stretches of Singanpore Weir,
Kakrapar Weir and Ukai Dam.

Value

Essar Port -0.388
Singanpore Weir D/S +1.7
Singanpore Weir cum causeway U/S +4.11
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Kakrapar Weir D/S +30.097
Kakrapar Weir U/S +47.712
Ukai Dam D/S +48.378
Ukai Dam U/S +90.169
f) | LAD Status (w.r.t. CD)
Stretch-1 Stretch-2 Stretch-3 Stretch-4
Stretch (From...... To...... ) 0-34.67 km 34.67-50 km 50-75 km 75- 100km
Length with LAD< 1.2 m 6.618 0 0 23.294
With LAD from 1.2-1.4 m 0.00 0.000 0.000
0.000
With LAD from 1.5-1.7 m 0.000 0.00 0.000 0.000
With LAD from 1.8-2.0 m 0.000 0.00 0.000 0.000
With LAD>2.0 m 28.056 15.3 25.00 1.706
Stretch-5 Stretch-6 Stretch-7 Total(Stretch 1-7)
Stretch (From...... To...... ) 100-112.303 112.303- 137.311-174.58 0-174.58 km
Km 137.311 km km
Length with LAD< 1.2 m 12.303 0.000 0.000 42.22
With LAD from 1.2-1.4 m 0.000 0.000 0.000 0
With LAD from 1.5-1.7 m 0.000 0.000 0.000 0
With LAD from 1.8-2.0 m 0.000 0.000 0.000 0
With LAD>2.0m 0.000 25.00 37.276 132.36
Grand Total 174.58
g) | Target Depth of Proposed Fairway | 2.0m
(m)
h) | Conservancy Works Required -
Type of Work Phase-1 Phase-2
Dredging Required (M. Cum.) 0.31 2.0
Navigation Lock 2 Nos. (Singanpore weir at Ch.
Nil 34.6 and Kakrapar weir at Ch
112.3)
Barrages Nil 2 Barrages at Ch 77 and Ch 95
River Training/Bank Protection Not Required
(Km.)
i) | Existing Cross Structures
Name of Structure Type Nos. Range of Range of Vertical
Horizontal Clearance w.r.t.
Clearance HFL/MHWS
Dams/Barrages/Weirs/Aqueducts Weir 2 NA NA
etc.
Bridges 1 Rail & 18 | 19 Omto55m -8mto 14 m
Road
Bridges
HT/Tele-communication lines HT Lines 34 200 m to 700 m 12mto20m

i
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. Traffic

a) | Present IWT Operations (type of | The channel near to the confluence with the Gulf of Khambhat (near

Essar port) is used by the cargo vessels and Barges entering various
terminals like L&T, Ultratech cement, Magdala Port, Ambuja cement,
etc., located at Tapi River.

Currently,There are no ferry services in Tapi River.

b) | Major industries in the hinterland | Large industrial units such as Reliance Industries, KRIBHCO, Larsen &
(i.e. within 25 km. on either side) Tubro, ONGC, Essar Port & Essar Steel, NTPC, Reliance Petrochemicals
Ltd., Gas Authority of India Ltd. Adani Hazira Port and Shell India Ltd.
are contributing into industrial growth of the Surat dist. Industries like
textile, sugar mills and paper manufacturing are predominating in Tapi
district. Ukai Thermal Power Plant and Nuclear Power Plant present in

Tapi District.

c) | Connectivity of major industries | Surat is the major station located within 5km from the Area of interest.
with Rail/Road network | The other railway's stations near to the survey stretch are Utran, Kosad,
(Distances/Nearest Railway | Mangrolla, Ukai Songadh, lakkadkot, Bhadbhunja and Navapur.

Stations etc.) The area is well connected with road network to other cities like
Vadodara and Surat.

d) | Commodities/Passengers In-bound Out-bound
Cargo Jetty Coal Fly ash, SBM
Passenger Jetty Tourist

e) | Future Potential (MMT)

Name of Commaodity 5 years 10 years 15 years 20 years 25 years
Tourists (Terminal 1 and 2) (‘000)
Recreational Center 849 1,247 1,576 1,917 2,333
Boat Ride 127 187 236 288 350
Cargo (Terminal 3 and 4) (mn
Tonnes)
SBM (Terminal 3) 0.1 0.2 0.3 0.4 0.8
Coal (Terminal 4) 0.6 0.7 0.7 0.8 0.8
Fly ash (Terminal 4) 0.3 0.3 0.3 0.3 0.3

. Terminals/Jetties

a) | Terminal/letty - 1 Tourist Terminal
Location (Bank/city/district) Dumas
Type/Services Tourism/Passenger Ferry
Facilities Jetty, Buildings, Water Supply, Toilets, Parking Area and Recreational

Activities
Land Ownership Forest Land
Area (ha.) Gouvt. Private
1.5 Ha NA
b) | Terminal/letty — 2 Tourist Terminal at CH 31.3 Km

Location (Bank/city/district)

Old Fort, Chowk Bazar

Type/Services

Tourism/Passenger Ferry

iii
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Facilities Floating Jetty
Approach -
Land Ownership Govt Land
Area (ha.) Gouvt. Private
NA NA
c) | Terminal/Jetty — 3 Cargo Terminal at CH 18 Km
Location (Bank/city/district) KRIBHCO Jetty
Type/Services Cargo Jetty
Facilities Jetty, Buildings, Material handling equipments, Storage Area, Water
Supply, Toilets, Parking Area
Approach -
Land Ownership Govt Land
Area (ha.) Gouvt. Private
1.5 Ha NA
d) | Terminal/letty —4 Cargo Terminal at CH 134 Km
Location (Bank/city/district) Ukai
Type/Services Cargo Jetty
Facilities Jetty, Buildings, Material handling equipments, Storage Area, Water
Supply, Toilets, Parking Area
Approach -
Land Ownership Govt Land
Area (ha.) Govt. Private
1.5Ha NA
4. | Design Vessel
Phase-1
a) | Type Proposed Vessel
b) | No. & Size 13m x 3.8m
¢) | Loaded Draft 1.0m
d) | Capacity 18 pax
Phase-2
a) | Type Self-propelled vessel
b) | No. & Size 70m X 12m
¢) | Loaded Draft 1.8m
d) | Capacity 1000 DWT
5. | Navigation Aids
a) Type -
b) | Nos. Marine Lantern/Buyos, RIS (10 nos. in Phase-1 and 48 nos. in Phase-2)
b) | Communication Facilities DGPS, VTMS and RIS in Phase-2
C. FINANCIAL
1. Project Cost
a) | Capital Cost Phase-1 Phase-2
Cost (Rs in Crores) 54.19 2090.92
b) | O & M Cost Phase-1 Phase-2
Cost (Rsin Crores ) 10.54 39.41
2. Financial Internal Rate of Return
(%)
a) | For IWAI Phase-1:
iv FINAL DETAILED PROJECT REPORT (STAGE-II) - RIVER TAPI
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FIRR 11.76%
Cap. Cost (+) 10% 10.40%
Cap. Cost (-) 10% 12.05%

ANNUAL O &M COST (+) 10%  10.21%
ANNUAL O &M COST (-) 10%  13.22%

REVENUE (+) 10% 13.97%
REVENUE (-) 10% 9.20%
Any other Important Feature Nil
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EXECUTIVE SUMMARY
1.0 Project Background and Introduction

2.0

The Govt. of India desires to explore the commercial navigation potential on year round
basis in inland waterways. Ministry of Shipping (MoS), Govt. of India had directed Inland
Waterways Authority of India (IWAI) to identify the viable waterways in India for their
phased development.

Accordingly, to make provisions for existing national waterways and to provide for the
declaration of certain inland waterways to be national waterways and also to provide for
the regulation and development of the said waterways for the purposes of shipping and
navigation, National waterway act, 2016 has received the assent of the President on the
25th March, 2016 declaring a total of 111 National Waterways. All the River
stretches/Canals have been divided in different clusters for carrying out the study. Four
Rivers in Gujarat & Maharashtra viz. Mahi, Narmada, Tapi and Sabarmati has been
identified in Cluster-8 for development of waterways

M/s Inland Waterways Authority of India (IWAI) has entrusted WAPCOS with the
responsibility for preparation of two stages DPR for 4 inland waterways (Sabarmati, Mahi,
Narmada and Tapi) in the states of Gujarat & Maharashtra. During the stage -1 following
activities was carried out.

A. Reconnaissance Survey
B. Collection and Review of available data
C. Feasibility studies

After the Stage-1 (feasibility studies) following stretch of the rivers were found feasible
for further detailed studies.

SI. No. Waterway Details Stretch Details
1. River Mahi (NW-66) 246.989 km from Lat 22°10'34.71"N, Long 72°30'36.31"E
2. River Narmada (NW-73) 226.343 km from Lat21°38'26.81"N, Long 72°33'28.24"E
3. River Tapi (NW-100) 174.587 km from Lat21°2'15.51"N, Long 72°39'29.63"E

In this report we are providing the inferences of study in River Tapi as per the TOR of
IWAL.

Hydrographic Survey & Data Collection

Detailed hydrographic survey was carried out determine the hydraulic features and
existing conditions of the Tapi River from confluence of the Tapi with the Arabian Sea at
Gulf of Khambhat to upstream of Ukai Reservoir of 174.587 km length. The purpose of the
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survey was for assessing the river stretch for the development of water transport facilities
in the new National Waterway (NW-100).

Tidal Stretch is 0 to 34.67 Km and Non Tidal Stretch is 34.67 km to 174.587 km. The
nearest Port is Essar Port and Hazira. The Average Tidal Variation is about 6 m.

The waterways from 0 to 22 km of Tapi River is used for navigation (during High-tide only)
by cargo vessels transiting to Essar Port, L&T, Reliance, Magdalla port, Ambuja Cement
jetty etc. The upper stretches are navigable for small fishing and passenger boats at
different stretches. The dry area is observed from 33.7 km to 34.67 km chainage. The
stretches upstream to the downstream of Kakrapar weir from 77 km to 112.303 km
chainage are very shallow and rocky in nature. The Riverbanks are well connected with
the road network and are moderately connected with Railway Network.

Water availability

The Waterway of Tapi River for 174.58 Km river stretch is divided into different stretches
for LAD status. The details of the stretches are as follows:-

Table 1 — LAD status of Tapi River

LAD (m) . 34.67- 50-75 75- 100 100- 112.303- 137.311- Total
Reduced to 50 km km 112.303 137.311

Chart Datum

<12m(km) | 6618 | 0 0 | 23294 | 12.303 | 0.000 | 0.000 | 42.215

(1k:;‘ to 14m | 5000 | 0.00 | 0.000| 0.000 | 0.000 | 0.000 | 0.000 0

(1k:;‘ tol7m | 5000 | 0.00 | 0.000| 0000 | 0.000 | 0.000 | 0.000 0

1. 2.

(ksmr;‘ t02.0m 1 5600 | 0.00 | 0.000| 0000 | 0.000 | 0.000 | 0.000 0

>2.0m (km) | 28.056 | 15.3 | 25.00 | 1.706 | 0.000 | 25.00 | 37.276 | 132.36

Total 34674 | 153 | 25.00 | 25.00 | 12.303 | 25.00 | 37.276 | 174.58
Grand Total 174.58

Soil and Water samples were collected at different locations. Soil is mainly composed of
silt. Average bed Slope is 1m in 1.745 km (1:1745).

Dredging
Project has been proposed to be developed in two phases as per the outcome of the

decision taken in the meeting held on 11.10.2017. Phase wise Dredging quantities of Tapi
River for as per design class are given in Table-2.

i
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3.0

Dredging will be carried out into two phases i.e from Terminal 1(Dumas) to Terminal 2
(Old Fort) in Phase 1 & upto Terminal 4 (Ukai) in Phase-2.Based on hydrographic survey
report dredging quantities are mentioned below:

Table 2 - Dredging Summary of Tapi River

Phase Stretch Design Vessel Quantity
1 Phase-1 | Dumas Jetty- Old Fort Jetty 13m X 3.8m X 1.0m 311990.38 cum
2 Phase-2 | Upto Ukai Terminal Class-IV 2000000 cum

For Dredging Self-propelled Cutter Section Dredger (CSD) is recommended to maintain
above mentioned stretches for phase-1 & Phase-2.

Existing Cross Structures

Weirs- 2 nos. at 34.67 & 112.30 km

Bridges- 19 Nos.

Horizontal Clearance- 0 m to 55 m

Vertical Clearance w.r.t. HFL/MHWS -8* mto 14 m
Power Cable — 34

Horizontal Clearance- 200 m to 700 m

Vertical Clearance w.r.t. HFL/MHWS 12 m to 20 m
*Umarsadi-Haripura bridge (causeway type) at 92.89 km

VVVYVYYVYY

Fairway Development

In India, the inland waterways are classified into seven categories for rivers as well as
canals by the Inland Waterways Authority of India (IWAI).WAPCOS has studied the
possibility of developing waterway as Class I, Class 1V, and Class V. WAPCOS recommends
Class Il and Class-IV type of waterway may be provided through in phase development.

Table 3: Proposed class of waterway

Sr.No Phase Stretch Length of Waterway Class of
Waterway

1 Phase-1 | Dumas beach jetty to Old Fort Jetty 19Km -

2 Phase-2 | Terminal 3 (KRIBHCO) to Terminal 4 | CH 18 to CH 134 km Class-IV
(Ukai Jetty)

River bank protection should be provided where the banks are susceptible to erosion.
River training works are required for proper maintenance of fairway. However river banks
are already established in Tapi River hence no river training works are required for river
banks. Two barrages and four navigational locks are proposed as river training for
navigation in the stretch.

iii
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Demolition and reconstruction of bridges not having required clearance is proposed. Four
navigational locks are proposed at the site of Kakrapar Weir, Singanpore Weir-cum —
Causeway, proposed barrages at CH 77 and CH 95 km.

4.0 Traffic Studies
Region within 25 km on either side of the river falls under the primary catchment area.
Districts of Surat and Tapi in Gujarat and Nadurbar in Maharshtra fall under this primary
catchment area. There are two ports located on the mouth of the River Tapi, namely
Hazira and Magdalla. The primary catchment area is considered for hinterland analysis.
Figure 1- Talukas and connectivity around River Tapi
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Gujarat contributes nearly 16% to country’s industrial production. Its industrial growth
has averaged to about 15% in the last couple of years. The state has the highest industrial
production share in Soda Ash, Salt, Castor Seeds, POL, and Drugs & Pharmaceuticals.
Gujarat has a manufacturing share of over 50% in POL, 31% in chemical and 45% in
pharmaceuticals. On the back of such large-scale production in a wide range of industrial
segment, Gujarat has been able to contribute almost 19% to India’s total exports of
merchandised goods and services.
Table 4 Industries in the Catchment Area of River Tapi
Distance(Km) Hazira Port
Major Industries Location ————————
RLELIVEIS Railways River Tapi
Surat Lignite Power Plant NaniNaroli 74 62 81
Ukai Thermal Power Ukai 135 117 123
Sugen Power Kamrej 57 30 58
Utran Gas Based Power Surat 38 28 37
Hazira LNG (SHELL) Hazira 0 0 0
Reliance Hazira 10 0 20
Vyara Tiles Vyara 9 93 100
Larsen & Toubro Hazira 4 0 17
Essar Steel Hazira 5 0 10
Gujarat Ambuja Cements Magdalla 26 N/A 20
iv FINAL DETAILED PROJECT REPORT (STAGE-II) — RIVER TAPI
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Distance(Km) Hazira Port

Major Industries Location

Roadways Railways River Tapi
JK Paper Units (CPM) Songadh 114 110 123
KHRIBHCO Hazira 16 0 20
GSFC Kosamba 61 47 55
Hindustan Chemical Surat 24 36 34

The commodities handled at Tapi catchment area are Iron Ore, Coal, Steel, Cotainers,
Naphtha, fertilizer, LNG, Para- Xylene, limestone, cement clinker, fertilizer etc. The
volume of these commodities are shown in the below table. Iron Ore is handled majorly
here, followed by Coal and Naphtha.

Table- 5 Details of companies in the catchment and the commodities handled

Commodities ’ Volume Company
(mnTonnes)
Iron Ore 5.06 Coastal Captive Essar
Coal 9.01 Coastal/EXIM Captive/Multiuser Essar/NTPC/Others
Naphtha 3.15 Coastal Captive Reliance
LNG 2.98 Import Multiuser Others
Para-xylene 1.20 Coastal/EXIM Captive Reliance
Lime Stone 1.03 Coastal/EXIM Captive Others
Container 2.19 EXIM Multiuser Others
Steel 1.11 Coastal/EXIM Captive Essar
Fertilizer 0.43 Import Captive KRIBHCO
Cement+Clinker 1.57 Coastal Captive AmbujaCemet
Others 2.85 Coastal/EXIM Captive/Multiuser Essar/Reliance
Total Volume 30.56
Source: GMB

Table- 6 Potential Commodity Traffic for River Tapi

Traffic IWAI

Commodity Reasoning

(MnT) Perspective

Iron Ore . Essar Jetty Essar imports coal and iron ore for its steel
plant at its Captive Jetty in Hazira. This cargo
Coal - Essar Essar Jetty | No is unlikely to shift anywhere else. The

unloaded coal gets consumed in plant.

Coal imported by Adani port is mostly used by

Coal - Adani AHPPL No . .
6.5 local industries
GMB jetty at Magdalla handles coal which is
Coal - GMB GMB Jetty | No used by the industrial belt in the region such

as Surat, Valsad, Hazira. Being a dirty cargo,
IWAI can't handle it at the proposed facility.
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Traffic
(MnT)

Commodity

IWAI
Perspective

Reasoning

Project

Cargo

L&T

No

Larsen & Toubro has its heavy engineering
division and cell at Hazira. It has a captive
loadout jetty. The Project cargo fabricated are
load out and sent using coastal routes

Cement+
Clinker

1.6

Ambuja
Cement

Maybe

Though Ambuja Cement has a captive jetty,
the company is evaluating possibility of
moving bulk cement in containers. Based on
the economic advantage over transportation
mode, it could either use KRIBHCO jetty or
expand its own captive jetty to handle these
containers.

Clinker

3.3

Vadraj
Cements
(Fomerly
ABG
Cements)

Yes

The company is anticipating initiation of
cement manufacturing at their Mora plant
soon, and they have plans to import clinker,
of up to 3.3 MMTPA. Close proximity to
KRIBHCO jetty is an opportunity for handling
this import cargo using the River Tapi
waterway.

Liquid

3.6

Reliance

No

Captive Jetty and SPM of reliance for handling
liquid cargo. Liquid cargo can't be handled at
the new facility

Fertilizers

0.4

KRIBCHO

Yes

Fertilizer is handled at KRIBCHO jetty. This
jetty has been categorised as private jetty. It
could handle

LNG

HPPL

No

The company has dedicated LNG terminal.
This cannot handle any other cargo. Nor could
LNG, due to the sophistication involved, be
shifted to any other place. Evacuation of LNG
is mostly using pipelines. Hence, there is no
role for river transportation at this stage

Container

2.2

AHPPL

No

Adani group has developed a deep draft
container terminal. This is used for trade of
containers in EXIM and coastal trade.

Others

8.6

Essar
Jetty/Relia
nce

No

Includes commodities like Steel & HR Coils,
which is handled at Essar's captive jetty.
Therefore, they can't be catered to by IWAI

Total

33.9

Current origin-destination particulars for all the cargo that can be moved using River Tapi
post required infrastructure development:
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Table 7- O-D particulars for potential cargo

Volume

(mnT) Destination

Name of companies

Commodity

Ukai Thermal Power Coal 0.5 Hazira Anchorage | Ukai
Plant Fly Ash 0.2 Ukai Surat
Ruchi Soya Industries Ltd | Soya 0.1 MP KRIBHCO

Erstwhile, imported variety of coal was moved via rail from Hazira Port to the Ukai TPP.
Now Ukai TPP uses only domestic coal via rail route from Chhattisgarh mines. Once coal
import resumes, the import coal variety can be moved using River Tapi, and unloaded at a
terminal alongside the plant. Fly ash, as return cargo, can also be moved along the same
route. Currently, around 70% of the fly ash generated at the plant is utilized by domestic
consumers. This distribution is either carried out using road or rail. Every thermal power
plant intends to achieve 100% utilization of the fly ash they generate. Currently, Ukai TPP
is left with an unutilized fly ash volume of 20%-30%, which it disposes off. River Tapi can
help this fly ash volume reach several cement manufacturers in Surat district.

Forecasting & Potential IWT Assumption

The navigational development of Tapi river will be performed in 2 different phases. In the
first phase, development of Tapi from mouth, Dumas to Old Fort, Chowk Bazar will be
done whereas second phase will include Old Fort, Chowk Bazar to Ukai TPP. Phase 1 will
finish by 2020, while Phase 2 will start from Fy 2025 and finish by Fy 2027.

Table 8- Terminal Locations

Phases | Terminals | Chainage | Type of Type of | Locations Phase
(kms) Develop. Terminal Schedule
) Terminal 1 4 our Dumas Beach FY19 -
ourism
_ Old Fort, Chowk FY20
Terminal 2 | 31.3 Terminal bazaar
: & Stretch
Terminal 3 18 KRIBHCO Jetty FY25 -
2 Cargo ;
Terminal 4 134 Ukal FY27

Passenger Traffic

There is no passenger traffic on the rivers of Gujarat, yet. All the rivers are well connected
with roads running parallel to it. Several bridges line these rivers at regular intervals.
Hence, there is no passenger movement across any rivers. This leaves little-to-no scope
for developing passenger traffic infrastructure on River Tapi

vii
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Tourism traffic at the Terminals

Tourism in Surat is driven mostly by business visitors. In 2015, the city saw close to 2
million visitors, of which nearly 90% were on business visits. This leaves a smaller section
of the visitors to engage in recreational and leisure activities in and around the city of
Surat. This section of the tourists visiting the district is likely to use the ferry services at
the terminals.The projected tourism traffic at Old Fort, Chowk Bazar for recreational
centre is shown in table-9.1 and projected terminal traffic for ride from Dumas to Old fort
is shown in table-9.2 below.

Table 9.1 Projected tourism traffic at the terminals (‘000 visitors)

Tourism Traffic Fy 25 Fy 30 Fy 35
Recreational Centre | 624 | 849 | 1247 | 1576 & 1917 | 2,333

Table 9.2-Terminal traffic

Terminal Traffic Fy 21 Fy 25 Fy 30 Fy 35 Fy 40 Fy 45
Boat Ride (Dumas to Old Fort) | 94| 127 187 236 288 350

Cargo Traffic at Terminal 3 Analysis (Phase 2)

The terminals suggested for handling probable cargo for Vadraj Cement and clean cargo
for Ruchi Soya, will be flanking KRIBHCO’s existing jetty. The following image is a tentative
location suitable for developing Terminal 3.

A captive cargo handling facility for Vadraj Cement is proposed alongside KRIBHCO jetty
for clinker import. The company is already on the lookout for a facility to undertake its
marine-related operations. The existing KRIBHCO jetty is a suitable location, on account of
the cement plant’s proximity to the jetty. Another cargo handling facility (Terminal 3) is
proposed alongside KRIBHCO jetty to handle SBM for Ruchi Soya. Other traders or
manufacturers looking to handle clean cargo can target this facility in future. The
following table provides an estimate of the initial traffic Terminal 2may handle if Ruchi
Soya decides to use it to export SBM:

Table-10 Commodity wise traffic estimate for Terminal 3

Traffic Estimates

Industries | Commodities Reasoning
(mnT)

This conservative estimate is driven by the last
SBM 0.1 known SBM volume handled by Magdalla,
which was around 80,000 MT in FYO1.

Ruchi
Soya

Source : Ruchi Soya Industries

Preliminary estimate suggests that Terminal 3 can attract SBM traffic of around 0.1 mn T
in the foreseeable future (Fy 28). However, it is imperative that proper clean-cargo
handling facilities are set up first.The following table depicts projections for Terminal 3:

viii
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Table -11 Traffic projections for Terminal 3

Commodity (mn Tonnes) | Fy 20 Fy 25 Fy 30 ‘ Fy 35 Fy 40 Fy 45
0.3

Soyabean 0.1 0.1 0.2 0.4 0.8

A very low volume is being targeted for SBM traffic via River Tapi. Here, the major
assumption is that the proposed Terminal 3 will be able to replicate SBM traffic handling
once seen at Magdalla Port. Over a period of time, the Terminal should witness some
growth by attracting a small share from the volume that gets shipped via Kandla Port. By
FY45, Terminal 3 is expected to handle 0.8 mn T, growing at a 26-year CAGR of 11%
throughout

Cargo Traffic at Terminal 4 Analysis (Phase 2)

The following table lists the cargo, and preliminary estimates of the cargo volume
Terminal 4 can target:

Table-12 Commodity wise traffic estimate at Terminal 4

Industries | Commodities | Traffic Estimates (mnT) | Reasoning

4.5 mn T of coal is used in Ukai TPP. At present,
only domestic coal is used for power generation.

Ukai Coal 06 Earlier, a mixture of indigenous and imported coal
Thermal ' was used. In the event import resumes at the plant,
Power transport of this cargo volume can be done by
Plant using River Tapi.

(1350 For 100% fly ash utilization, the company can
MW) transport the leftover fly ash, currently around 20%

Fly ash 0.3 . .
yas - 30% of the total generated volume, using River

Tapi.

Source : GSEC, 2016

Ukai TPP will be the main customer for Terminal 4. The plant consumes 4.5 mn T coal per
annum, as per the estimates from Central Electrical Authority (CEA). The Terminal will
commence operations by targeting 10% of the total imported-coal requirement (0.5 mn
T), growing to a maximum share of 20% (0.9 mn T) by FY45. This is applicable only when
import operation resumes in the near future. This volume can be moved on River Tapi
using by. Also, there are no immediate expansions planned at the power plant. Therefore,
Terminal 4 is likely to handle only 0.9 mn T of coal for the foreseeable future.

The Ministry of Environment & Forests had issued a direction, requiring all the coal/lignite
based thermal power plants to achieve 100% utilization of fly ash they generate. An
environmental hazard, the byproduct finds use in construction-related industries. As of
12th Five Year Plan, such plants were unable to achieve 100% utilization. Specific to Ukai
TPP, 1.5 mn T and 1.3 mn T of fly ash was generated in FY15 and FY16, respectively.

ix
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During these periods, the plant could achieve a utilization level of 67% and 79%,
respectively. In FY15, close to 25% of fly ash was used in making fly-ash based bricks,
blocks, tiles, etc. This utilization share rose to nearly 50% in FY16. Almost 25% of the fly
ash was utilized in production of Portland Pozzolan Cement (PPC) in both the years. The
leftover fly ash, around 0.5 mn T in FY15 and FY16, respectively, is likely to have been
disposed off. Instead, this small volume can be transported using River Tapi to the cement
manufacturers in Surat region. Cement plants have also been making efforts to increase
fly ash volume in manufacturing PPC. With plans to make Surat a smart city and to
combine it with Navsari into a twin city, Surat district should witness an increase in
infrastructure development projects. One such ambitious project involves development of
a state-of-the-art Multimodal Transportation Hub (MMTH). The project entails
redevelopment of Surat railway station, the state transport bus terminal, and
development of common facilities. The project includes commercial development on a
0.25 mn sq. mt. land in the central part of Surat city. A joint venture special purpose
vehicle (SPV) will be formed among Indian Railways, Gujarat State Transport Corporation
Limited, and Surat Municipal Corporation for the project. This project serves as another
business opportunity for the Ukai plant, where it could supply the leftover fly ash by
moving it via River Tapi. In the current context, this is a prospective cargo. So, the volume
estimation cannot exceed the fly ash volume Ukai plant is unable to utilize in a given year.

The following table depicts projections for Terminal 4 along River Tapi:

Table-13 Traffic projections for Terminal 4

Commodity (mn Tonnes) | Fy 28 Fy 30 Fy 35 Fy 40 Fy 45
Coal (Terminal 4) 0.6 0.7 0.7 0.8 0.8
Fly ash (Terminal 4) 0.3 0.3 0.3 0.3 0.3

The major underlying assumption for coal traffic projections is import volume not
exceeding 25% of the total requirement at Ukai TPP. The peak traffic volume of 0.9 mn T is
likely to be moved by FY45 using River Tapi. The Terminal is estimated to handle 0.7 mn T
coal by Fy 30, crossing 0.9 mn T by FY45.

Applying moderation, River Tapi will represent movement of 0.4 mn T of fly-ash volume
by FY45. With no additional source of this cargo, fly ash will constitute a meager share to
the overall traffic at Terminal 4, if the traffic on River Tapi were to at a 20-year CAGR of
3%.

5.0 Terminals
Based on the traffic studies following terminal locations has been proposed which is
shown in figure below:
X FINAL DETAILED PROJECT REPORT (STAGE-II) — RIVER TAPI
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Terminals Location

Chainage {Km) Purpose Development

Terminal 1 Dumas Tourism Phase 1
Terminal 2 | Cld Fort Chowk Bazar 31.3 | Tourism Phase 1
Terminal 3 KRIBHCO Jetty 18 Clean Cargo Phase 2
Terminal 4 Ukai, 134 Coal/FIyAsH Phase 2

Fig. 2 Proposed Terminals on River Tapi

Description of selected sites
Terminal — 1 (Dumas)

Proposed Terminal 1 will be situated at Dumas Beach which is famous for scenic beauty. It
is centre of attraction for tourist. It is located around 21 km from Surat city. The
promenade of the beach has several food stalls attracting more people. There is a temple
of Dariya Ganesh adjacent to the beach.

Terminal — 2 (Old Fort, Chowk Bazar)

Site for proposed terminal 2 is at Old Fort, Chowk Bazar on the left bank of Tapi River. It
serves as a tourist destination and was made by the Gujarat Sultanate as a safeguard
against Portuguese. The fort is now used by the government as their office, the top of the
fort provides a marvelous view of the city and River Tapi.

Terminal — 3 (KRIBHCO Jetty)

Krishak Bharati Cooperative Limited (KRIBHCO) owns and operates a jetty near its plant.
This is a fair-weather lighterage jetty located on the south of Gujarat. It is located at
latitude 21°08’48.17” N and longitude 72°42°38.26" E in Surat district. KRIBHCO jetty falls
under Magadalla port of Gujarat Maritime Board. The jetty of KRIBHCO is located in the
South Gujarat, surrounded by some of key industries of Gujarat. The jetty was developed
back in 1980 for loading/unloading of heavy equipment required for the construction of
KRIBHCO'’s fertilizer complex in Hazira. The jetty was soon rendered useless due to heavy
siltation at the site. In 2009, the facility was reopened following revamping. It has setup a
fertilizer complex to manufacture Urea, Ammonia & Bio-fertilisers at Hazira on banks of
river Tapi. Its manufacturing unit is located 15 kms from Surat on Surat — Hazira state
highway. It has Reliance Petrochemical plant located west of it.

Xi
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The Jetty is primarily being used for importing Urea from Oman’s OMIFCO, a JV promoted
by IFFCO and KRIBHCO with the Oman Government. The jetty also caters to exim
requirement of the western region. The reconstruction of the jetty includes dredging of
the approach channel to allow lighterage. The 147-m-long and 30-m-wide wharf will also
be repaired and refurbished. The wharf will handle barges of 3,000 DWT. KRIBHCO is
handling & marketing 50% of the urea produced by OMIFCO. Private jetty of KRIBHCO is
operational and presently handles OMIFCO vessels .The Jetty has competitive advantage
of rail/road link for faster evacuation. GOI has signed a long term agreement to purchase
urea produced by OMIFCO. In Fy -16 OMIFCO production was 2 mn T. This is an assured
cargo.KRIBHCO handled close to 0.4 million tonnes of Fertiliser at its Jetty. Unlike
Magdalla Jetty KRIBHCO has the rail connection; it also has its own rakes.

Terminal - 4 (Ukai)

This site is located at approximately 3km downstream of Ukai Dam on the right bank of
river. Site is near to the Hindustan Road Bridge on State Highway No. 174. Site is well
connected with State Highway No. 174 which connects NH-6 at Sonagarh. Ukai Thermal
power Plant is located near Ukai Dam on the banks of Tapi River in Tapi district. Imported
coal can be transported from Hazira to Ukai via waterways. Fly ash can be transported to
various cement plants at Surat via waterways.

Preliminary Engineering Design

In order to create depth at downstream of Kakrapar Weir, 2—-barrages along with
navigational locks have been recommended. Preliminary Engineering Design is given in
Chapter. Details of Type of jetties are as follow:

Table 18- Type of Jetty

Sr. No \ Phase Type of Jetty

1 Phase-1 Terminal 1- Floating & Terminal 2- Floating
2 Phase-2 Terminal 3- Piled Jetty & Terminal 4- Piled jetty

Construction schedule
PHASE-1

Table 19-For Floating jetties (Terminal 1 & Terminal 2)

Activity \ Time in weeks from LoA
1 Submission of Detailed Engineering Drawing & 03 Weeks
Methodology for Installation
2 Pre-dispatch third party inspection 04 Weeks
3 Supply of Primary units(Float) 09 Weeks
4 Onsite Inspection of supplied unit 15 Weeks

Xii
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5 Installation of Gangway 17 Weeks
6 Installation of Jetty along with Accessories 19 Weeks
7 Testing, commissioning & trial 26 Weeks

7.0

Table 20- For Fixed jetties (Terminal 3 & Terminal 4)

Activity \ Time in weeks from LoA

1 Submission of Detailed Construction Drawing & 04 Weeks
Methodology
2 Proof Checking of construction drawing 08 Weeks
3 Construction of dyke/Filling/Approach Trestle 20 Weeks
4 Construction of piles 20 Weeks
5 Installation of Precast Beam 30 Weeks
6 Installation of Precast Slab 35 Weeks
7 Laying of cast in-situ slab 43 Weeks
8 Installation of accessories 47 Weeks
9 Testing, commissioning& handing Over of site 55 Weeks

Vessel Design

The classification of vessels described by IWAI requires certain length and certain draft of

vessel to be maintained for optimum use. Under this condition, there are other factors
that will also influence the specific class of vessels that should be deployed on the River to
handle traffic. Vessels listed in Table 21 are the entire allowed fleet of river-class vessels
that IWAI has classified. Among these, the highlighted ones are the vessels that are

recommended to be deployed on River Tapi.

Table 21 Assumption for different class vessel design and logistics cost analysis

Size (m) Charter Consumption
———— Loaded . E—
Draft Capacity Rates - Power Speed
(m) (DWT) Barge (KW) Fuel Ltr/Hr | (Knots)
(Rs./Day)
| 32 5 1.0 100 18,000 - DO 1.0 42 6-7
1] 45 8 1.2 300 30,000 337 DO 1.6 67 6-7
Il 58 9 1.5 500 60,000 - DO 2.0 83 6-7
\Y 70 12 1.8 1,000 80,000 432 DO 2.4 100 6-7
Vv 70 12 1.8 1,000 80,000 432 DO 2.4 100 6-7
Vi 86 14 2.5 2,000 110,000 597 DO 4.4 220 6-7
Vi 86 14 2.9 4,000 130,000 - DO 8.4 350 6-7
Source: IWAI

Class Ill, IV, and VI are all pliable on the river, primarily because the river has enough draft
to accommodate all of these vessels. Even Class V vessels are a good contender, as their
specifications are identical to Class IV vessels. Also, these are all self-propelled type

vessels.

Xiii
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Navigation & Communication System

Navigational system is considered as an important aid for any vessel movement in coastal
and river channel. Navigational Safety in Port’s Committee was formed in India known as
NSPC to ensure navigational safety in waterways. DGPS, VTMS and Marine Lantern/Buyos
(10 nos. in Phase-1 and 48 nos. in Phase-2) has been proposed to be installed for safe
navigation of vessels and to have complete control on traffic handled at terminal.

Environmental and Social Aspects

The impact of project on surrounding environment is not much as it will not produce any
harmful wastes. The project will provide the employment to the local villagers nearby to
the terminal area and barrages during construction as well as in operational phase.This
will improve the social and economic conditions of the nearby commuters. Also by shifting
of traffic from distant ports or terminals, mode of operation like from road to waterway to
these terminals will reduce the overall carbon emission.

There is no wild life sanctuary nearby 10 km radius of the present scope of study of river
stretch i.e 0-174.58 km.

Impacts due to construction activities

Pre-construction activities generally do not cause significant damage to environment.
Preparatory activities like the use of existing access road, construction of storage sheds,
etc. being spread over a large area, would have no further significant impact once the land
is acquired and its existing use changes. Clearing, stripping and leveling of sites,
construction of bunds for protection from flooding, earth filling and excavation for
foundations, will lead to some disturbance to the habitat. The level of construction
activities in the proposed project is not of such level and nature, to cause any significant
adverse impact on this account.

Operation phase

Generation of garbage at Terminal area

The problem envisaged during operation phase could be the disposal of garbage. This
could comprise floating materials, packaging, polythene or plastic materials, etc.
accumulated from the fishing trawlers and boats. Garbage accumulated on the deck also
needs to be suitably disposed. Therefore, a system needs to be developed, whereby
undue quantity of garbage is not permitted to accumulate in the fishing harbour area and
the same could be disposed off on the low lying areas in a scientific manner.

Xiv
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Other Major Clearances / Approvals / Permits Applicable to the Project

J Coastal Regulation Zone(CRZ) ,MoEF & CC
] Consent to Establish and operate from state pollution control board, Gujarat
. Gujarat Maritime Board(GMB)

CRZ clearance is required since the terminals are falling in the tidal zone and salinity of
water. Consent to establish is required for the project execution and Consent to operate is
required at operation stage of terminals.The necessary clearance for navigation needs to
be taken from GMB.The Rapid EIA is suggested for the Project.

This covers the consultancy fee at pre-construction stage along with implementation of
EMMP (EMP & EMoP) during construction and operational stages of the project. The
statutory fee along with the cost of private and government land acquisition shall be borne
by the project proponent. This has been summarized in Table given below:

Table-22: Summary of Estimated Environmental & Social Costs for various Stages

Sl. No Project Stages Cost (Rs.Lakhs)
Pre-Construction Stage 67.13
2. Construction Stage 38.39
3. Operational Stage 8.63
Total Estimated Budget 114.15
(Except Statutory Fee & Land Acquisition & R&R Costs)

Hence Total Cost say 114* Lakhs.
* The basis of cost is on our previous experiences of the project but the actual cost will
be based on the Approved TOR by MoEF & CC.

Institutional Requirements

The Authority envisaged is Navigational waterway maintenance, transportation enterprise
dealing with passenger and cargo handling, transit and transfer as well as being an
administrative unit and an organ of Government which implements Government policies.

This envisages setting up of Inland Waterway Authority construction and maintenance
division for Tapi River with its headquarters at Surat.It is proposed to terminals for Tapi,
Narmada and Mahi River are run under this set up.The Inland waterway authority will
specifically control and will be responsible for functioning of setup inTapi River (NW-100).

Project Costing
The cost arrived at are based on the budgetary quotes and the in house database

available on cost estimates. The rates for various items of work have been prepared on
the basis of current rates for various items of work prevailing in the region. Gujarat

Xv
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Maritime Board Schedule of Rate, 2013-14 has been followed and escalated by 5% per
annum to arrive at for year 2017-18 to arrive at the cost of the project.

The estimate of capital cost is made for the various items of civil, mechanical, electrical
and utilities works for the development of terminals in the waterway stretch.

Project has been proposed to be developed in two phases as per the outcome of the
decision taken in the meeting held on 11.10.2017. Total capital cost estimate for the
phase-1 and phase-2 worked out to Rs. 54.19 Crore and Rs. 2090.92 Crore respectively.
The annual operation and maintenance cost on different components of the
project will be dependent on a number of variables such as the life of the component,
repair and maintenance requirements, wages of crew of consumables etc.
Approximate Operation & Maintenance cost estimate for the project worked out to for
the phase-1 and phase-2 worked out to Rs. 10.64 Crore and Rs. 36.75 Crore respectively
.Based on the capital cost estimate and implementation schedule, the phasing of
expenditure is as done for Three years.

Preliminary design of the terminals and other components has been revised after
incorporating the results of Geo-Technical investigations; accordingly project cost has
been revised.

12.0 Implementation Schedule

Implementation (Construction, Operation & Maintenance) will be done IWAI. However, in
case of lack of funds IWAI can go for PPP mode. Presently, DBFOT model is in practice.

13.0 Financial Analysis

A major source of revenue will arise from Tourism. Traffic projection is given in the table
below.
Table 23: Traffic projection- Boat ride

Terminal Traffic (Boat ride) Fy30 | Fy35 | Fy 40 | Fy 45
Weekend 1.1 1.4 2.1 2.7 3.2 3.9
Weekdays 0.8 1.0 1.5 1.9 2.3 2.8
Annual Traffic 94 127 187 236 288 350

Table 24: Traffic projection- Recreational Traffic

Recreational Tourism Traffic Fy 21 Fy 25 Fy30 | Fy 35 | Fy 40 | Fy 45
Weekends 7.0 9.5 14.0 17.7 21.5 26.2
Weekdays 5.0 6.8 10.0 12.6 15.4 18.7
Annual Recreational traffic 624 849 1247 | 1576 | 1917 | 2333

Table 25: Tariff

Rate INR
Terminal Traffic (Boat ride) 100
Recreational Tourism Traffic 120
Xvi FINAL DETAILED PROJECT REPORT (STAGE-II) — RIVER TAPI
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Table 26: Revenue from Boat ride & Recreational Tourism Traffic

Boat ride (Dumas Jetty- Old Fort Jetty) & Recreational facilities

FY 21 FY 25 FY 30 FY 35 FY 40 FY 45

Tourism Revenue 818 1113 1635 2066 2514 3058
Grand Total | 1487 1812 2357 2921 3555 4427

In Lakhs

Considering life of project to be 30 years, the FIRR comes out to be 11.76% in phase I.

Phase-Il is not viable from financial point of view.

Conclusions & Recommendations

WAPCOS has proposed 4 terminal locations at various sites on the basis of traffic
potential. We have studied four terminal locations in two phases at various sites on the
basis of traffic potential, water availability and land availability. The details of these
terminals are given in table 27 below:

Table 27: Phase-wise details of terminals

Phase Terminal Location Type Land details \
Phase-1 Terminal 1 Dumas Jetty Tourism | Forest land
Terminal 2 Old Fort Jetty Tourism | Govt. land
Phase-2 Terminal 3 KRIBHCO Jetty Cargo Govt. land
Terminal 4 Ukai Jetty Cargo Govt. land

Phase wise dredging is given below in Table 28.

Table 28: Phase-wise details of length, dredging quantity, proposed class and bridges

Length of Dredging Proposed Class Bridges to be

waterway Quantity demolished
Phase-1 19 km 0.31 Mm?3 | - Nil
Phase-2 134 km 2.0Mm3 | Class-IV 16

Phase-1 is technically viable. However, Phase-ll is not viable from technical, economical
& financial point of view.

Also, Phase-1 can be executed only after complete renovation of Old Fort (Near Chowk
Bazaar) and other facilities proposed by State Government like water front development
& recreational facilities.

Recommendations:

Following studies should be carried out prior to any development for broad view of
implications:

i. Conduct a comprehensive geomorphic study and review and analyse
sedimentation processes. The sedimentation study shall be aimed at developing an
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improved understanding of the significant sedimentation processes within the
entire river basin. The major emphasis of this work shall be on analysing major
channel morphology and the sedimentation phenomenon during the last 10 year
period. the sedimentation study shall include:

a. Document the variations in sediment transport (size and quantity);

b. Identify and quantify all major sources of sediments (bed and banks, tributaries)
c. Identify degrading, aggrading, and stable reaches, and

d. Establish the range of flows transporting the major of sediments.

Correlate the results of the sedimentation study with historical changes in the
basin (channel improvements, land use, barrage and reservoir construction, etc.)
enabling the development of a firm understanding of past and present
sedimentation processes. This information shall be used to

(a) Qualitatively analyse the effects of anticipated project features. This
information shall be used to determine what may or may not work when
designing navigation improvements.

(b) Determination of those reaches that are stable in depth and width and thus
provide the basis for all subsequent preliminary design works.

(c) Analysis of the bend-ways to determine the siltation and erosion process in the
same and the minimum radius required for navigation of the reference vessels.

Undertake various types of model studies to verify and / or enhance all design
parameters. As a minimum this shall include a numerical model to produce
detailed pictures of flow in the river system under current and future flow
conditions and also the required flow/ discharge to maintain 1.2 m LAD
throughout the year with or without interventions like (barrages) in River.
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CHAPTER -1
INTRODUCTION
1.0 Introduction
1.1  Project Background and Summary of previous study
The Govt. of India desires to explore the commercial navigation potential on year round
basis in inland waterways. Ministry of Shipping (MoS), Govt. of India had directed Inland
Waterways Authority of India (IWAI) to identify the viable waterways in India for their
phased development.
Accordingly, to make provisions for existing national waterways and to provide for the
declaration of certain inland waterways to be national waterways and also to provide for
the regulation and development of the said waterways for the purposes of shipping and
navigation, National waterway act, 2016 has received the assent of the President on
the25th March, 2016 declaring a total of 111 National Waterways. All the River
stretches/Canals have been divided in different clusters for carrying out the study. Four
Rivers in Gujarat & Maharashtra viz. Mahi, Narmada, Tapi and Sabarmati has been
identified in Cluster-8 for development of waterways
M/s Inland Waterways Authority of India (IWAI) has entrusted WAPCOS with the
responsibility for preparation of two stages DPR for 4 inland waterways (Sabarmati, Mahi,
Narmada and Tapi) in the states of Gujarat & Maharashtra. The lengths of all four river
stretches under the feasibility studies were as given below:
SI. Name of the Description of National Up to:
No. River Waterway
1. MabhiRiver, 248 km length of the river from 23°18'22.35"N  22°10'34.71"N
Gujarat Kadana Dam to confluence with 73°49'37.45"E 72°30'36.31"E
Gulf of Khambhat near Kavi
railway station
(National Waterway 66)
2. Narmada 227 km length of the river from 21°57'10.37"N 21°38'26.81"N,
River, Pandhariya to confluence of 74°8'27.46"E 72°33'28.24"E
Gujarat & Narmada with Arabian Sea at
Maharashtra  Gulf of Khambhat
(National Waterway 73)
3. Sabarmati 212 km length of the river from 23°26'49.66"N  22°9'17.99"N
River, Barrage near Sadoliya to 72°48'34.85"E 72°27'27.81"E
Gujarat confluence  with  Gulf of
1 FINAL DETAILED PROJECT REPORT (STAGE-II) - RIVER TAPI
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Khambhat near Khambhat
(National Waterway 87)

4. Tapi River, 436 km length of the river from 21°4'21.99"N 21°2'15.51"N,
Gujarat & Hatnur Dam near Mangalwadi 75°56'44.88"E 72°39'29.63"E
Maharashtra Long to confluence with Gulf of

Khambhat (Arabian Sea)
(National Waterway 100)

Table 1: National Waterways in Gujarat & Maharashtra

The Google Map showing all river stretches is enclosed as Figure 1.1

1IN
|
\

Indore =71z

’LiNarmada R’

Bhavnagar Qw;:v‘ gl

\w TAPIR.
\'\\\-—’_I \\, - ,,,.v""

159k Dadra andiNagariHaveli

Figure-1.1: Google Map showing four rivers in Gujarat & Maharashtra

Accordingly, WAPCOS Ltd. has undertaken the feasibility studies for 4 national waterways
(Mahi, Narmada, Sabarmati and Tapi River) in Gujarat & Maharashtra during stage-1. During
the stage -1 following activities were carried out

A. Reconnaissance Survey
B. Collection and Review of available data
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C. Feasibility studies
After the Stage-1 (feasibility studies) following stretch of the rivers were found feasible
for further detailed studies.

Sl. Waterway Details Stretch Details
No.
1. River Mahi (NW-66) 246.989 km from Lat 22°10'34.71"N,Long 72°30'36.31"E

2. River Narmada (NW-73) 226.343 km from Lat 21°38'26.81"N, Long 72°33'28.24"E

3. River Tapi (NW-100) 174.587 km from Lat 21°2'15.51"N, Long 72°39'29.63"E

1.2  Project Location / Details of Study Area

The total length of the river from origin near Multai in Betul districts to its outfall in the
Gulf of Khambhat is 724 km. The length under consideration for present studies is
detailed below:

174.58 km length of the river from Gulf of | From: Up to:
Khambhat (Arabian Sea) to upstream of Ukai [ 21°2'15.51"N, | 174.587 km
Reservoir. (National Waterway 100) 72°39'29.63"E

Present studies stretch passes through Surat, Tapi and Narmada district of Gujarat state.

/, S

'] GUJARAT
‘;.’ TAPI RIVER BASIN IN GUJARAT

S

Motinaroll
©
Ghala

SURAT

Figure 1.2: Project location/Study area
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1.3  Brief Scope of Work and Compliance statement

The brief scope of work is depicted as under:

A. Detailed Hydrographic Survey

B. Traffic Survey & Techno economic feasibility
C. Geotechnical Investigations

D. Preparation of Detailed Project Report

The Compliance statement is mentioned below:

Completed and given in Volume-ll|
Completed and mentioned in Volume-I Main Report
Geotechnical Investigations has been carried out at site and included in Volume-IV

o o®>

DPR has been prepared after incorporating all studies mentioned in scope of work.

1.4  Brief Methodology & Approach
The detailed studies shall be carried out for all the feasible stretches.

The present studies consist of three inland waterways in rivers of Gujarat and
Maharashtra having a total length of 646.278 kms:

1. Mahi River —246.989 km
2. NarmadaRiver —226.343 km
3. Tapi River —174.587 km

Stage -2 involves detailed surveys and studies; therefore it has been done in two tasks;
First Field Surveys & Investigations and then Project Studies.

i. FIELD SURVEYS & INVESTIGATIONS: It comprises of the Data collection from site,
Bathymetry, Topographic and Traffic Surveys, Measurements (Current and discharge
measurements), collection and analysis of water and soil samples, Benchmark
construction.

ii. PROJECT STUDIES: Project studies are carried out from the collected data, surveyed data
and observed data to attain navigation and water transport facility in the potentially
feasible stretches.
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STAGE -2 : Field Surveys &
Investigations

— Benchmark Establishment

|__|Hydrographic survey &
Topographical details

Measurements)

.

Water level (Gauge ]

Current measurements

Water & soil samples

Traffic surveys

Geotechnical Surveys I

STAGE-2 : Project Studies

__|Analysis of Hydrographic survey data &
Existing infrasturucture

— Traffic Studies

— Vessel analysis & dredging

| Proposed location for terminals /Ports
Loading and unloading terminals

— Environmental Impact studies

Waterway crossings, Navigational Aids,
Locks, communication facilities

River training, Shore /Bank
protection measures

Locations requiring detailed geotech
Investigations

| Preliminary designs of proposed
facilities & infrastructure , alternatives

Economic analysis & Financial
Evaluation (EIRR, SWOT, CASH FLOWS, NPV)

Detailed Project Report , BOQ
&Cost Estimates
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2.1

2.1.1

2.1.2

CHAPTER -2
WATERWAY/DETAILED HYDROGRAPHIC SURVEY

Hydrographic Survey

The purpose of detailed hydrographic survey was to determine the hydraulic
features and existing conditions of the Tapi River from confluence of the Tapi with
the Arabian Sea at Gulf of Khambhat to upstream of Ukai Reservoir of 174.58 km
length. To assess the navigability in Tapi River WAPCOS conducted a detailed
hydrographic survey during December 2016 — February 2017.

Waterway in General and Hydro-morphological Characteristics

The Tapi River is the second largest westward draining interstate river of the
Peninsula. Tapi originates near Multai reserve forest in Betul district of Madhya
Pradesh. The total length of the river from origin to outfall into the Arabian Sea is
724 km for the first 282km the river flows in Madhya Pradesh, out of which 54 km
forms the Common boundary with Maharashtra State. It flows for 228 km in
Maharashtra before entering Gujarat. Traversing the length of 214 km in Gujarat, the
Tapi River joins Arabian Sea in the Gulf of Khambat after flowing past the Surat city.

The present study covers area in the State of Gujarat and falls in Lower Tapi basin.
The length of the Tapi River under present study is 174.58 Km. It passes through
Surat and Tapi districts.35 km upstream of Ukai dam includes Ukai Dam Reservoir

and 137 km length of river is in downstream of Ukai dam.

The length under consideration for present studies is detailed below:

17458 km length of the river from [ From: Up to:

confluence with Gulf of Khambhat | 21°2'15.911"N, 21°24' 43.988"N,
(Arabian Sea) to Upstream of Ukai Dam | 072°39'22.718"E | 073°50' 3.000"E
(National Waterway - 100)

Existing Hydrological / Topographical Reference levels

The reference Bench Mark for Hydrography survey, Topographic survey and Pillars
establishment is based on the information provided by officials of Ukai dam
authority. The Reference bench mark (GTS Benchmark) was installed at Left bank of
Tapi River at upstream of Ukai dam axis with Lat21°14' 12.1727"N Long73°35'
27.7047"E and level erected (114.022m from MSL) on Bench Mark provided. Tide
poles were set up along the River stretches, for the duration of survey. The tide
poles remained vertical during the course of survey and no shift was observed in the
poles for the duration of survey. New Bench Mark Pillars (Naming as TP) were
constructed and erected along the River stretches from Upstream of Ukai dam to

FINAL DETAILED PROJECT REPORT (STAGE-II) - RIVER TAPI
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Arabian Sea/ Gulf of Khambat.

MSL was the vertical datum used for deducing the heights for spot levels obtained as
part of the topographic survey.

The Reference Level values of the recovered benchmarks are accepted as the Initial
reference point for the transfer of horizontal and vertical control point to the newly
established control points through baseline processing method. All values of spot
levelling during the topographic survey are referred to Mean Sea Level. The final
accepted WGS 84 coordinates and details of all newly established control points
used for baseline processing during the conduct of survey area as follows:-

Figure 2.1 — Bench Mark (GTS BM-1) at Upstream of Ukai Dam used for Control
point

FINAL DETAILED PROJECT REPORT (STAGE-II) - RIVER TAPI
CHAPTER — 2 WATERWAY/DETAILED HYDROGRAPHIC SURVEY



E——4

WAPCOS

Accepted Station Coordinates (WGS-84)

Table2.1- Bench Mark (GTS BM-1) at Upstream of Ukai Dam used for Control point

. BM
sl. Chainage oh
Station Latitude (N) Longitude (E) Height Source/ Type
No. (km) above
MSL (m)
GTS 48 hours Obs/Baseline
1 137.549 21°14'12.17"N 73°35'27.70"E 114.022
BM-1 Processed
6 hours Obs/Baseline
2 TP-01 174.656 21°23'37.99"N 73°53'3.98"E 105.644
Processed
6 hours Obs/Baseline
3 TP-02 167.23 21°19'53.06"N 73°48' 35.27"E 137.159
Processed
6 hours Obs/Baseline
4 TP-03 148.692 21°12'39.63"N 73°44' 53.71"E 122.911
Processed
6 hours Obs/Baseline
5 TP-04 142.12 21°11'39.55"N 73°37' 18.83"E 128.833
Processed
6 hours Obs/Baseline
6 TP-05 137.92 21°15'46.34"N 73°35' 59.08"E 111.846
Processed
6 hours Obs/Baseline
7 TP-06 132.415 21°15'53.38"N 73°33'0.09"E 65.228
Processed
6 hours Obs/Baseline
8 TP-07 122.391 21°15'58.90"N 73°27'22.01"E 53.271
Processed
6 hours Obs/Baseline
9 TP-08 112.527 21°16'17.60"N 73°21'56.74"E 57.108
Processed
6 hours Obs/Baseline
10 TP-09 101.226 21°14' 49.83"N 73°16' 39.45"E 39.339
Processed
6 hours Obs/Baseline
11 TP-10 92.925 21°13'5.48"N 73°12' 16.38"E 30.897
Processed
6 hours Obs/Baseline
12 TP-11 81.604 21°16'4.90"N 73°7'5.29"E 14.938
Processed
6 hours Obs/Baseline
13 TP-12 70.061 21°17'49.15"N 73°1'6.02"E 24.505
Processed
6 hours Obs/Baseline
14 TP-13 59.253 21°16'54.67"N 72°57' 2.84"E 19.430
Processed
6 hours Obs/Baseline
15 TP-14 44,345 21°14' 0.05"N 72°50' 30.29"E 18.869
Processed
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" | Station Latitude (N) Longitude (E) Height Source/ Type
No. (km) above

MSL (m)
ono N . N 6 hours Obs/Baseline

16 TP-15 34.505 21°13'12.44"N 72°48' 25.56"E 12.517

Processed

6 hours Obs/Baseline
17 TP-16 23.664 21°9'17.79"N 72°45' 38.64"E 6.810

Processed
6 hours Obs/Baseline
18 TP-17 12.21 21°8'51.03"N 72°39'40.27"E 5.808
Processed
. " . " 6 hours Obs/Baseline
19 TP-18 5.761 21°5'27.28"N 72°38' 58.41"E 5.165

Processed

2.1.3 Chart Datum / Sounding Datum

The datum for calculation of dredge volume needs to be adopted as per the gradient
of the River and the average water level observed for the River in Non-Tidal Stretch
and Chart datum used in Tidal Stretch. The established chart datum values are
available for Tapi River of 174.58 km stretch which is from the Confluence of Tapi
River at Gulf of Khambhat to upstream of Ukai Reservoir.

Tidal stretches

The tidal stretch of Tapi River is from 0 to 34.67 km and the established chart datum
value of 0.388 m below Chart datum at Essar Port (6.2 km) and Nehru Bridge (31.2
km) was considered for the tidal reaches.

Non-Tidal stretches

The non-tidal stretches of Tapi River are from 34.67 to 174.58 km and for fixing chart
datum/sounding datum. The non- tidal stretches are sub-divided as downstream and
upstream stretches of Singanpore Weir, Kakrapar Weir and Ukai Dam.

Chart Datum / Sounding Datum and Reductions details

The water level observation was carried out at the erected gauges during the
conduct of a bathymetric survey of Tapi River. The details of Topographic spot
leveling values converted as Depth for volume calculation are forwarded as soft copy
along with the report. The details of the chart Datum/Sounding Datum and
reduction details are as tabulated below:-
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Table 2.2 - Sounding Datum (Chart Datum) Calculation for Tapi River
S. CWC gauge / Chainage | Stretch for Established | Sounding | Soundi | Correction | Topo level
No. | Dam / Barrage / (km) corrected Sounding Datum ng in WL data | datato be
Weir / Anicut / soundings and Datum (m) from Datum for converted
Bench Mark / tide topo levels (km) w.r.t. MSL MSL (m) Bathymetri | as depth for
gauges C (m) C survey volume
Wort (m) calculation
C wrt SD (m)
CD
(50% stretch is to
be selected on D+ve
both side of tide :bdolszt'(\e/lsSL E-1 F = (E- WL G = (E- topo
A B gauge) E datain levels in
-ve MSL) MSL)
indicates
below MSL
From To
1 | Essar Gauge 6.2 0 9.4 0.402 -0.388
2 | Reliance Gauge 12.6 9.4 17.2 0.459 -0.331
3 | ONGC Bridge 21.83 17.2 26.5 1.094 0.204
4 Nehru Bridge 31.2 26.5 33.69 1.342 0.452
5 | SinganporeWeir | 3369 | 3369 | 34.674 1.7 1.7
D/s
Singanpore Weir
6 cum causeway
u/s 34.674 34.674 39.51 4.11 411
7 39.51 39.51 51.785 4.18
i A separate
8 51.785 | 51.785 | 64.755 4.223 Details at | file is to
Annexure-
3 create (not to
9 64.75 64.75 76.8 4.437 - plot).
10 76.8 76.8 77.5 4.58
11 78 77.5 78.5 4.604
12 79 78.5 79.5 4.607
13 80 79.5 80.5 4.72
14 81 80.5 81.5 4.82
15 82 81.5 82.5 491
16 83 82.5 83.5 5.1
17 84 83.5 84.5 7.21
18 85 84.5 85.5 9.398
10 FINAL DETAILED PROJECT REPORT (STAGE-II) - RIVER TAPI

CHAPTER — 2 WATERWAY/DETAILED HYDROGRAPHIC SURVEY




VA

VYAl
vV

S. CWC gauge / Chainage | Stretch for Established | Sounding | Soundi | Correction | Topo level

No. | Dam / Barrage / (km) corrected Sounding Datum ng in WL data | datato be
Weir / Anicut / soundings and Datum (m) from Datum for converted
Bench Mark / tide topo levels (km) w.r.t. MSL MSL (m) Bathymetri | as depth for
gauges C (m) C survey volume

Wort (m) calculation
Cl.D. wrt SD (m)
(50% stretch isto | piye
poth side of e | OCHES F=(E-WL | G= (E topo
A B aUge) above MSL E E-1 datain levels in
gaug ve MSL) MSL)
indicates
below MSL

19 86 85.5 86.5 11.203

20 87 86.5 87.5 15.366

21 88 87.5 88.5 17.425

22 89 88.5 89.5 20.366

23 90 89.5 90.5 20.871

24 91 90.5 91.5 21.674

25 92 91.5 92.5 23.585

26 93 92.5 93.5 23.641

27 94 93.5 94.5 23.781

28 95 94.5 95.5 24.54

29 96 95.5 96.5 24.89

30 97 96.5 97.5 25.1

31 98 97.5 98.5 25.22

32 99 98.5 99.5 25.28

33 100 99.5 100.5 25.33

34 101 100.5 101.5 25.42

35 102 101.5 102.5 26.696

36 103 102.5 103.5 27.13

37 104 103.5 104.5 27.19

38 105 104.5 105.5 27.257

39 106 105.5 106.5 27.32

40 107 106.5 107.5 27.39

41 108 107.5 108.5 27.42
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S. CWC gauge / Chainage | Stretch for Established | Sounding | Soundi | Correction | Topo level
No. | Dam / Barrage / (km) corrected Sounding Datum ng in WL data | datato be
Weir / Anicut / soundings and Datum (m) from Datum for converted
Bench Mark / tide topo levels (km) w.r.t. MSL MSL (m) Bathymetri | as depth for
gauges C (m) C survey volume
Wort (m) calculation
N wrt SD (m)
CD
(50% stretch isto | piye
poth side of e | OCHES F=(E-WL | G= (E topo
A B aUge) above MSL E E-1 datain levels in
gaug ve MSL) MSL)
indicates
below MSL
42 109 108.5 109.5 27.47
43 110 109.5 110.5 27.52
44 111 110.5 111.5 27.55
45 | Kakrapar Weir D/S 112.2 111.5 112.2 30.097 30.097
46 | Kakrapar Weir U/S 112.303 112.2 117.3 47.712 47.712
47 117.3 117.3 127.4 48.055
48 | Ukai Dam D/S 127.4 127.4 137.311 48.378 48.378
49 | Ukai Dam U/S 137.311 | 137.311 142.4 90.169 90.169
50 142.4 142.4 153.1 90.169
51 153.1 153.1 163.8 90.169
52 163.8 163.8 174.587 90.169
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Existing Cross Structures

2.2.1 Bridges

There are total 19 no bridges across the River Tapi (studies length 174.58 km) including on Railway Bridge and two no. road bridges under
construction.

Table 2.3: Bridges

Type Position (Lat Long) Position (UTM) . . Remarks
of Horizontal Vertical (complete /
Structure Struct clearance | clearanc undper i
Sl | Name and Chainage ure . Lengt | Width | No of (clear e w.r.t. .
Location . . constructio
No | forroad/ (km) (RCC Right Left ) h (m) (m) Piers distance HFL / n). in use or
rail /lron / Left Bank Bank Bank Right Bank Between MHWS ' not
Wood piers) (m) (m) condition
en)
Maii?raa”a 21°14'56.9 | 21°15' | 35327
. 2"N, 1.89"N, 0.726, | 353381.233,
1 I?)rll\?gg/ 21.845 RCC Magadalla 73°35 73°35 23503 | 2350530.00 900 16 17 50 5.44 complete
. 9.31"E 13.10"E 78.022
Bridge
21°10'47.0 | 21°11'6.4 | 27129
. Adajan 3"N, 4"N, 6.97, 270984.06, under -
2 | BridgeUiC | 27.124 | RCC Gam | 72°47'49.8 | 72°47'38. | 23436 | 234422958 | ] - ] ] construction
2'"E 72"E 28.61
21°15' 21°15' 35120
Sardar . 32.92"N, 44 87"N, 7.736, 351305.02,
3 Bridge 30.254 RCC Adajan 73°33" 73°34" 23515 | 2351870.29 700 224 14 50 4.89 complete
57.40"E 0.66"E 03.691
Swami . 21°15' 21°16' 33026 | 330383.473,
4 Vivekanand 31.103 RCC Adajan 54.78"N, 18.27"N, 9.284. | 235310061 620 195 25 25 4.23 complete
Bridge 73°21 73°21 23523
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Type Position (Lat Long) Position (UTM) Remarks
of Horizontal Vertical (complete /
Structure Struct clearance | clearanc undper i
Sl | Name and Chainage ure Location Lengt | Width | No of (clear ew.r.t. constructio
No | forroad/ (km) (RCC Right Left ) h (m) (m) Piers distance HFL / n), in use or
rail /1ron / Left Bank Bank Bank | Right Bank Between MHWS .
V\;onc;d piers) (m) (m) condition
(Makkaipool 50.80"E 54 51"E 79.318
)
21 1“5 21 15" 32248 322430.285,
5 Nehru 31562 | RCC | Adajan | 242N | 2486°N. ) 3.782, 50054043 | 550 18 17 50 5.34 complete
Bridge ' J 73°17" 73°17" 23509 | ¢ : ' P
21.30"E 19.22"E 43.940
oan 21°12'10. | 27356
6 Fulwari 32.771 RCC Adajan ?N1 2258 88"N, 8.82, 272574.14, ) i ) i i under -
Bridge U/C ' Patiya 720"19,7 15 72°48'32. | 23466 | 2346190.88 construction
; ' 88"E 36.28
E
oa g 21°14'
Dabholi 21°14 56 374N 30561
Dabholi 52.20"N, ’ '] 2.322, 305737.347,
7| sahangipura | 36987 | RCC 1 Viage | 7307 2307 23507 | 2350824.48 | 1000 | 21 30 35 2.25 complete
Bridge "
g 36.28"E 40 578"E 28.541
Cear | 7som, | 120w, | oss, | 05470816
8 Bridge 44.332 RCC Hanuman | 73°7' 7307 23512 2351314.94 655.2 20 15 50 1.75 complete
Temple) 22.16"E 31.13"E 13.243
Railwa Utran 21°16' ‘2115 21 87 8"N 30011166 301287.952,
9 rway 45.373 Iron Railway 45.07"N or ' __ . | 2354850.66 570 12 11 55 0.75 complete
Bridge Station 73°5 23542 9
73°5' 4.59"E 53.798
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Type Position (Lat Long) Position (UTM) Remarks
of Horizontal Vertical (complete /
Structure Struct clearance | clearanc undper i
Sl | Name and Chainage ure Location Lengt | Width | No of (clear ew.r.t. constructio
No | forroad/ (km) (RCC Right Left ) h (m) (m) Piers distance HFL / n), in use or
rail /lron / Left Bank Bank Bank | Right Bank Between MHWS .
V\;onC;d piers) (m) (m) condition
0.40"E
Kapodra. 221 (;26"N 21917 | 28744
’ 7.002"N, 4.192, | 287469.962,
10 EL;Jr:;zr; 47.061 RCC Utran S 72°57" 23547 | 2355100.35 600 20 11 50 5 complete
4.49'E 5.210"E 01.455
Savjibhai Sarthana g; ; S,N 218;,,7,\] 28977‘;1 287438.117,
11 korat 50.01 RCC Ns;t;;e 72°57" 72°57" 23546 i355097.09 544.6 21.5 13 40 1.5 complete
Bridge 3.48"E 4.10"E 98.708
S;;‘gze 21°16' 21°17" 28738
. . 53.85"N 6.57"N, 1.713, | 287404.817,
12 B;_rll_(;g? 59.238 RCC Kamrej 72°57" 72°57" 23546 | 2355087 91 320 5 9 30 6.6 complete
. P 2.33"E 2.95"E 97.134
River)
s | ek | | ossaons
13 (Tapi 59.27 RCC Kamrej 72°53" 72°53" 23494 5349944.67 470 10 10 40 7.3 complete
River)-2 32.57"E 21.89"E 10.142
Kholvad 21°13' 21°13' 27854
. 59.299 278535.94,
Bridge . 5.42"N, 35.52"N, 5.324,
14 (Tapi RCC Kamrej 72°51" 72°51" 23480 23487812.74 470 12 10 40 6.9 complete
River)-1 58.96"E 58.35"E 94.363
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Type Position (Lat Long) Position (UTM) Remarks
of Horizontal Vertical (complete /
Structure Struct clearance | clearanc undper i
Sl | Name and Chainage ure Location Lengt | Width | No of (clear ew.r.t. constructio
No | forroad/ (km) (RCC Right Left ) h (m) (m) Piers distance HFL / n), in use or
rail /lron / Left Bank Bank Bank | Right Bank Between MHWS .
V\;onC;d piers) (m) (m) condition
Bodhan 21°13'
21°13' 2767
Bodhan Village 35 Sf"N 49.44"N 1 76719 277168.26,
15 Flyover 77.259 RCC Near 72;50, 2.3487’ 2349159.44 580 8 12 40 14 complete
(SH-165) Galteshwar | oo 72°51 36.003 3
Temple ’ 10.72"E ’
Umarsadi i; E::N 518;"3N 37127325 271804.041,
16 H;rrilgu;a 92.891 RCC Kadot 72°48' 72°48' 23481 2347799.89 560 7 - - -8 complete
9 24.43"E 5.41"E 25.49
Mandvi i; 51 21,,N i; 7171N 27836572 272819.92,
17 Bridge 102.63 RCC Mandvi B o : ! 2345629.69 600 6 15 40 12 complete
(SH-5) 72°49 72°48 23454 |
6.24"E 41.67"E 89.059
32376
. 21°14'39.7 | 21°14'48.
18 '\E/;‘riizd‘e" 104388 | RCC | Mandvi | 9N, 73'N, ;"32576 . 32222%83’4 ; - ; ; ; damaged
9 73°18'6.01 | 73°18'13. 4153 ’
IIE 60|IE -
Hindustan 21°11' 21°11' 27255
N 272211.313
Bridge Limbi 15.22"N, 27.47"N, 4,781, ’
19 134.168 RCC Village 70°48' 70°48' 23444 ;344859.82 360 7 9 40 7.5 complete
(SH-174) 33.03'E 20.94'E | 78.182
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Terminals Location Chainage {Km) Purpose Development
Terminal 1 _ Dumas - . Tourism Phase 1

_Terminal2 | Qld Fort QDQL‘!&B@ZGE: 313 L LIS Phase |
Terminal 3 . KRIBHCO Jetty 18  Clean Cargo Phase 2

Terminal 4 A Ukai 134 | CoallFtyASH Phase 2
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2.2.2 Electric Lines / Communication Lines

A total 32 nos. of High Tension lines and 02nos. electric cables were crossing the Tapi River.

Table 2.4 - High Tension Lines / Electric Lines / Tele-communication Lines

Position (Lat Long) Position (UTM) Horizontal
clearance Vertical Remarks
Type | Chainage . No of (clear clearance (complete /
SiNo of line (km) Location Piers distance w.rt. HFL / under -
Left Bank Right Bank Left Bank Right Bank Between MHWS (m) | construction)
piers) (m)
HT 21°9' 0.0691"N 21°9'0.5842'N, | 257748719, | 257262.719
! ch'Ql 12.584 Hazid | 70040 10414 | 72°39'450922'F | 2340530885 | 2340553885 2 500 231 complete
HT 21°9'18.6500'N, | 21°9'35.7144'N, | 267448.281 267002.251
2 (II-rIQ:s 23647 QBN | 70045377837 | 72°45'22.0692'E | 2340962869 | 2341494159 2 600 251 complete
HT 21°13'5.7609'N, | 21°12'490112'N, | 272449156, | 271792.468
3 ch'Ql 34372 | SNGNAPOTe| 7opai 07 7433 | 72°48'5.2035°F | 2347880252 | 2347374.045 2 700 18.00 complete
HT 21°1310.1220'N, | 21°12'531317'N, | 272420403, | 271736.473
4 ch'Ql 34503 | Singnapore| so.sg 06 6819'E | 72°48'32211°E | 2348014853 | 2347501592 2 700 18.00 complete
HT 21°14'48.7076'N, | 21°15'8.8608'N, | 272658.566, | 272160.953
5 ch'Qﬁs 30240 | KatarGam| oooioiaqagae | 72948 15.928'E | 2351044596 | 2351671537 2 500 1500 complete
HT 21°14'59.9737'N, | 21°15' 232557'N, | 272920083, | 272847.382
6 CLr'(’)‘; 30926 | KatarGam| -oo\o 40 5e51'E | 72°48'395198°E | 2351387587 | 2352104.886 2 550 1200 complete
7 LTG 45338 Utan | o103 354505, | 21°13 51.4955'N, | 276776.891, | 277123842, 2 550 18.00 complete

18
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Position (Lat Long) Position (UTM) Horizontal
clearance Vertical Remarks
Type | Chainage . No of (clear clearance (complete /
SiNo of line (km) Location Piers distance w.rt. HFL / under -
Left Bank Right Bank Left Bank Right Bank Between MHWS (m) | construction)
piers) (m)
Cross 72°50'57.3600'E | 72°51 0.1586'E | 2348734325 | 2349223175
HT 21°13'17.0196'N, | 21°13'35.6400'N, | 278862.835, | 278929.713
8 CLr'g:s 47428 | uranBrdgel 7oeco g onarE | 72°52 120045 | 2348139015 | 234871099 2 550 16.00 complete
HT 21°13'17.0724'N, | 21°13'35.9787'N, | 278911.085, | 278976.623
’ CLr'(';:S ATATE | utranBridge| 7oco 116053 | 72°52 136262 | 2348139.988 | 2348720752 2 550 15.00 complete
HT 21°13'20.7816'N, | 21°13' 37.0078'N, | 279337.331 279016.226
10 CLr'(';:S 47724 | uran Bridgel 7oco 05 3510 | 70°52 149847 | 2348248368 | 2348751877 2 450 18.00 complete
HT Abrama | 21°15'49537'N, | 21°15'57.284'N, | 283604.901 282972.13
" ch::s 162 1 Vilage | 72°54'52200'°F | 72°54'30.1720'E | 2352767853 | 2353014551 2 450 17.00 complete
HT Abrama | 21°16'00338'N, | 21°16'6.0349'N, | 283766777, | 282798.749
12 ch::s 9882 | ilage | 72°54'576956'E | 72°54'24.0356'E | 2353088636 | 2353286062 2 450 14.00 complete
HT 21°16'54.6044'N, | 21°17'5.8801'N, | 287858.967 287803.86
3 chIQ:s 54452 Kamrej | 75057188753 | 72°57'16.8091"E | 2354716667 | 2355061489 2 350 16.00 complete
HT 21°16'56.79'N, | 21°17'12.407°N, | 289049405, | 288771504
1 CLF'QZ’S 60765 | Kamre] | ;oopg01409' | 72°57'502859°F | 2354765751 | 235524976 2 400 18.00 complete
HT Bherav | 21°17'513531'N, | 21°17'433038'N, | 289327.309, | 288780222
15 CLr'(’)‘; 62289 | Vilage | 72°58'9.0346'E | 72°57'501627°E | 2356440692 | 2356200.125 2 400 16.00 complete
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Position (Lat Long) Position (UTM) Horizontal
clearance Vertical Remarks
Type | Chainage . No of (clear clearance (complete /
SiNo of line (km) Location Piers distance w.rt. HFL / under -
Left Bank Right Bank Left Bank Right Bank Between MHWS (m) | construction)
piers) (m)
HT
_ Bherav | 21°18'39.0808'N, | 21°18'57.0515'N, | 291145665 | 291336037,
16 CLr'(’)‘; 66.260 Vilage | 72°59'11464'E | 72°50'17.8242'E | 2357885604 | 2358435998 2 400 2000 complete
HT 21°18'5.5235'N, | 21°18'24.2262'N, | 292690.678, | 292803.772
R CLr'g:s 68113 | KeyurPatel| 72005 o33 73°0'0.1941"E | 2356833635 | 2357407.539 2 400 14.00 complete
HT 217 172N, | 21°17' 25.4396'N, | 207511.957 297469.73
18 ch'Ql 73201 | GhalaGam| o oor caoaE | 7370518573 | 2355118371 | 2355540715 2 400 18.00 complete
HT 21917 14549'N, | 21°17'32119'N, | 298303492, | 298277.595
19 ch'Ql 74082 | GhalaGam| . qop 0 gpspE | 73°319.7957'E | 2355195407 | 2355736201 2 200 18.00 complete
HT 21°16'15.0648'N, | 21°16' 26.5921'N, | 304528.693 304840 41
2 ch::s 81149 | Baudnan | 706 57 age 73°7'83114'E | 235329013 | 2353640.994 2 200 14.00 complete
HT 21°16'9.6802'N, | 21°16'18.7232'N, | 30461643 305084.091
21 ch::s 81408 | Baudnan | oer 7560 | 737168643 | 235312373 | 2353396.044 2 476 18.00 complete
HT 21°15'4.0554'N, | 21°15'25.9083'N, | 322196.629 322293 57
2 ch'Qﬁs 102431 | Tarsada | 5017443567 | 73°17 14.4666'E | 2350904779 | 2351575859 2 300 16.00 complete
HT 21°15'234363'N, | 21°15' 26.8102'N, | 327987.432, | 327395.437
2 CLF'QZ’S 109.110 | Tarsada | 50059 0015'E | 73°20'114285°E | 2351439.004 | 2351549.087 2 400 16.00 complete
HT Kanja | 21°16'8.8629'N, | 21°16'24.8437'N, | 332222646, | 331840.832
2 chIQ:\s MA069 | \iiage | 73°22584173'E | 73°22449066'E | 235279233 | 2353287.746 2 400 16.00 complete
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Position (Lat Long) Position (UTM) Horizontal
clearance Vertical Remarks
Type | Chainage . No of (clear clearance (complete /
SiNo of line (km) Location Piers distance w.rt. HFL / under -
Left Bank Right Bank Left Bank Right Bank Between MHWS (m) | construction)
piers) (m)
HT Kanja | 21°16'10.4877'N, | 21°16'29.489'N, | 332465733, | 332272.889
% CLr'(’)‘; MAA2T | Vilage | 73°236.8326'E | 73°22'50935'F | 2352839.815 | 2353426.187 2 450 15.00 complete
HT Kanja | 21°16'15.3642'N, | 21°16'36.1118'N, | 332822115, | 332700759
% CLr'g:s MA86 | \iiage | 732319143 | 73°23150191E | 2352986.155 | 2353625407 2 300 15.00 complete
HT 21°15'51.2008'N, | 21°16'3.7315'N, | 340874.65 340685.515
a7 ch'Ql 123.3%6 | BoriSavar | 5007 sg 7651 | 73°27'520639°E | 2352163098 | 2352550.037 2 400 16.00 complete
HT Vadi 1 1161126693, | 21°16' 27.0411°N, | 345171.981 345185.747
2 Line | 127.817 73°30'276199'E | 73°30'27.9525'E | 2352781.897 | 2353223.758 2 250 18.00 complete
Cross Bhensrot
HT Vadi | o1o16 14.3676'N, | 21°16'27.3909'N, | 34630747 346276.516
2 Line | 128.928 73°31'6.9967'E | 73°31'5.7924E | 2352823435 | 2353224.241 2 350 18.00 complete
Cross Bhensrot
Electri Hinduastan | 21°15'33.0155'N, | 21°15'44.7492'N, | 351220.15 351335.234
30 ch::s 134989 | pridge | 73°3357.8363'F | 73°3 17152 | 25150638 | 2351866181 2 350 1200 complete
Electri Hinduastan| 21°15'32.3125'N, | 21°15'44.4131'N, | 351301629, | 351373.156
3 chIQ:s 1342557 | pidge | 73°34°06697E | 73°34'3034°F | 2351484021 | 2351855501 2 350 1200 complete
HT 21°15'31.3604'N, | 21°15'43.1250'N, | 351380.393 351505.26
32 CLF'QZ’S 134.361 Ukal | 303434113 | 73°34'76204°E | 2351454006 | 235181472 2 350 15.00 complete
HT 21°15'20.7404'N, | 21°15'417243'N, | 351544703, | 351664.505
33 chIQ:\s 134.531 Ukal | 73034 1071 | 73°34'13.1675°E | 2351402718 | 2351770172 2 400 15.00 complete
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Position (Lat Long) Position (UTM) Horizontal
clearance Vertical Remarks
Type | Chainage . No of (clear clearance (complete /
SiNo of line (km) Location Piers distance w.rt. HFL / under -
Left Bank Right Bank Left Bank Right Bank Between MHWS (m) | construction)
piers) (m)
HT 21°15'4.9259"'N 21°15'2.1426"N 353191.525 353361.441
34 CLr'(’)‘; 136.981 Ukal | 7303564043 | 73°35'124152'E | 2350624771 | 2350537.656 2 500 1200 complete

2.2.3 Pipe Lines / Cables

There is one water pipeline passing along the Amroli Bridge (44.332km).
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Dams / Barrages / Locks / Weirs / Anicuts / Aqueducts

The details of existing Dam and weir are given as below:

Table 2.5 — Details of Dam, Barrages, Weirs, Anicut

Position (Lat Long) Position (UTM)
S. No. St;::::e CI}T(I:\na)ge Location = § Height w.r.t. MSL Present condition
Left Bank Right Bank Left Bank Right Bank 2 5
s =
Singnapore
Weir -cum- 21°13 4.8445'N 21°13' 235574'N, |  313638.485 313750.291 Working but navigational
! Causeway | 34674 | SIngnapore | 701515 ogg e 7312 19.6080E | 2347333065 | 2347907374 | OO0 70 6.00 Lock not present
) Kakiapar | 12303 | Kakapar | oioiniasgraeN, | 21°11°437324'N, | 273244108, | 272685756, | 600 205 15.50 Working but navigational
Weir 72°48'56.6408'E | 72°48'37.A564'E | 2345076097 | 2345353308 ‘ Lock not present
3 UKA DAM 13731 Ukai | 51o1385.11N, 21°1546.64'N, 353886620, | 354728800, | o 65 6658 Working but navigational
73°3531.27"E 73°35'59.40°E 2348471540 | 2351894.210 ' ' Lock not present
23 FINAL DETAILED PROJECT REPORT (STAGE-II) - RIVER TAPI

CHAPTER — 2 WATERWAY/DETAILED HYDROGRAPHIC SURVEY



[

g g =
m WAPCOS
2.3 Bends

There are 23 nos of bends noticed in river Tapi in a length of 174.58km.

2.3.1 Radius of Curvatures

The bends along with radius of curvature are tabulated below:

Sr. No. Chainage (in Km) Radius of Curvature(in m)
1 13 1870
2 20 2750
3 26.5 1120
4 32 960
5 36.5 1080
6 40.8 820
7 46.5 1610
8 55.6 900
9 61.5 980
10 65 890
11 73 860
12 74.5 870
13 79 880
14 88 1150
15 93.6 1060
16 102.6 1160
17 105.2 1470
18 107.8 1250
19 110.2 810
20 121.9 920
21 148 2300
22 157 2410
23 168.9 1600

24 Velocity and Discharge Details

The cup type current meter was used to measure the flow rates of the river. The
observations were undertaken on the cross section near the BM/ Tide Gauge
established during the Hydrographic survey. The current meter observation at some
stretches could not be observed due to unavailability of sufficient water level.
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Table 2.6 — Current Meter and Discharge Details
. - Velocity _ o~
S Position BE |(msec) | o »~ EE
<= | Chainag 2= &5 8 S ol Discharge
8| ekm) q q Easting Northing § 29 g2 é g ‘:j (Cum/sec)
= Latitude Longitude @ 05D g wn
B ’ (m) m |94 RNV
1 | 174531 21°24 73°49' 8.73'E | 379041.402 | 2367997.8 0.016 | 0.016
‘ 36.76"N : ‘ © ] 11.27 : : ®
(o)) P
2 | 164.177 21°21'2.77"N | 73°47'8.22"E | 374081.017 | 2361454.98 | 21 g4 0.008 | 0.008 | £ 2
21°15' 73°42'20.03" 5 )
3 | 151.236 44.06"N e 365698.727 | 2351721.22 | oo o) 0.006 | 0.006 & 5
21°14' 73°37'48.53" g e
©
4 | 141.45 20.81"N £ 357853.340 | 2349504.00 | ., 0.006 | 0.006 | S ; 2
CFwT z g -
5 | 137.649 21714 73°35' 0.68"E | 354175.439 | 2350440.59 0.005 | 0.005 |= O ©
59.22"N 32.44 Ty 2
6 | 132.343 2118 73°32' 6.04'E | 349443.929 | 2352049.05 0.049 | 0.049 | % 3 2E
' 50.13"N ’ ' ' 78.31 ' ' e S 8
21°15' R I
007t 4 4Q" N
7 | 122.452 o5 19N 73°27'4.49'E | 339888.321 | 2352295.28 | |, . 0032 | 0032 | = £ Bx
= 2
8 | 112.617 21°16'5.39"N | 73°22'2.66"E | 330614.436 | 2352702.36 | 37 0032 | o032 |S§ IE
' ST R
o X =0
° 38 £
10 Current meter reading was not taken due to Dry area/very shallow water. B 3z 2
=T 0 G
3 g
- EEREE
12 | 70.088 21°18'0.28"N | 73°1' 13.13"E | 294637.587 | 2356648.07 | ¢g6 0046 | 0046 |5 g S
c o o
13 | 59.391 21°17'0.60"N | 72°57' 7.86"E | 287543.781 | 2354902.63 | g6 0.061 | 0061 |9 § o
2
14 | 44.279 21°14'6.46"N | 72°50'6.06"E | 276175.655 | 2349696.62 | ¢g7 0.086 | 0.086 ; °
bt >
15 | 34.717 21°13' 7.91"N | 72°48' 11.7"E | 271988.172 | 2347952.86 | 472 0.144 | 0.144 | @ 8
[ [3)
16 | 23.712 21°9'26.03"N | 72°45'3.91"E | 267339.840 | 2341191.63 | 511 2.861 | 2.861 | 2
17 | 12.180 21°8'48.85"N | 72°39'4.97"E | 257253.905 | 2340193.12 | ¢g8 3.003 | 3.003 | & =
18 | 5.722 21°5'21.07"N | 72°39'8.80"E | 256981.94 | 2333804.04 | 1360 3.146 | 3.146 | °
2.5 Waterway description
Hydrographic Survey was done on selected River stretch. 19 bridges are located
(including one Railway bridge) and heights of these bridges were enough to cross the
survey boat. We have divided waterways of Tapi River into7 different stretches and
details of stretches given below from Para 2.5.1 to 2.5.7.
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Figure 2.2 — Essar Port to Singanpore Causeway

Table 2.7 —Dredging quantity of Stretch 1, Essar Port to Singanpore Causeway

Chainage Reduced w.r.t. Sounding Datum

Class Min. Max. Length of .
Fro Dredging Qty.
To Depth Depth Shoal ging Qty

m (cu.m.)
(m) (m) (km)
" 0 34.674 -0.3 11.6 18.20 1081554.94
v 0 34.674 -0.3 11.6 19.80 1380037.38
\Y 0 34.674 -0.3 11.6 20.60 2080613.30
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This stretch is from the confluence of Tapi River at Gulf of Khambhat to Singanpore weir (0 to
34.674 km at Tapi River). This full stretch is tidal in nature with a variation of Om to 6m. The river
bed is flat and sandy in nature; several sand patches are present in the mouth. The width of the
river in this stretch varies from 500m to 2km. The river banks are unprotected in nature and are
lined very prominently with marshy and loose clay mud present on the intertidal portion
throughout the river banks. The gradient of the river is very gentle and there are no rapids or

obstructions in this stretch.

Bathymetry Survey was done for whole length of this Stretch. Tidal range of this stretch is up to
33.72km in high tide. Navigation is possible up to Ch.33.72 km to this stretch of the River at high
tide because depth required for navigational channel is quite good and horizontal and vertical
clearance of Bridges is quite suitable. Width of river from Ch 0.0 to 33.72 km is about 500 m and
a depth observed islm to 14.9mof deepest channel in high tide. Water current is very high
during low tide to high tide and vice Versa. Discharges are quite high in between low to high tide
and vice Versa. Banks are mainly unprotected but jetties of different industries were seen along
both bank of this stretch. There is no encroachment of waterway present.

Essar port, Reliance port, L&T port, NTPC power Plant, ONGC, GIDC GAIL, KRIBHCO, Ambuja
Cement and Magadalla Port are present on bank of the Tapi River. Raw Material (coal, cement,
iron, chemical, etc.,) by these ports/plants is transported via this stretch of river. Total 6 Bridges
are present in this stretch of River appearing in Table- 3.NH-6 crosses the stretch at chainage
27.124 km. State Highway No. 168, crosses the stretch at chainage- 30.254 km and many roads
crosses River. Main villages in this stretch are Hazira, Dumas, Magadlla, Limla, Athwa and
Surat City. Mangroves present on both bank of the river and on Island. Land is generally used
for Industries, Ports and Residential area. There are number of jetties present on both bank of
river. This stretch of river is well connected by road to different ports and Industries.
Photographs of field observation and cross structures are available in Annexure -13 of Volume
IIA (Hydrographic Survey Report).Surat railway station is in the vicinity of this stretch. Land
use is generally private land and purchased by different port authorities. Some of land is under
Surat Municipal Corporation (SMC) and some land is under forest land where mangroves are

present. Crops/ Agriculture not present in this stretch.

There is no ferry services are present in this stretch but cargo activity is available from 0 to 21.8

km of Tapi River during High-tide only by vessels transiting to Essar Port, L&T, Reliance,
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Magdalla port, Ambuja Cement jetty etc. fishing activities by using small motor boats are
observed in this stretch. Sand mining is prominent in this stretch. No Irrigation canal and outlet

present in this stretch of River. Water is salty and not used for drinking, Irrigation or industries

purpose. Many Nalas/drains are directly falling into this stretch of river.

Figure 2.3 — Ch. 21.845 km ONGC Bridge between Surat City and Hazira
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Figure 2.4 — Ch. 27.124 Under Construction Bridge at Adajan Gam

Figure 2.5 — Ch. 30.254 Sardar Bridge
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Figure 2.6 — Ch. 31.103 Makaipool Bridge (Swami Vivekanand Bridge)

Figure 2.7 — Ch. 31.562 Nehru Bridge
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Figure 2.8 — Ch. 32.771 Adajan Patiya Bridge under Construction
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Figure 2.9 — Singanpore Weir to SavjibhaiKorat Bridge (Ch. 34.674 km — 50.00 km)

Table 2.8 — Dredging quantity of Stretch 2, Singanpore Weir to Savjibhai Korat Bridge

Chainage Observed Reduced w.r.t. Sounding Datum
Class Min. | Max. Lez?th Dredging Min. Max. Leggth Dredging
From To | Depth | Depth Qty. Depth | Depth Qty.
m | m | SN cumy | [ | SO cum)
(km) .m. (km) .m.
" 34.674 50 15 11.3 0.800 148.34 1.37 10.49 1.2 3008.58
v 34.674 50 0.8 11.3 2.00 2766.24 1.22 10.49 2.0 8917.02
\Y 34.674 50 0.8 11.3 2.00 11002.75 1.22 10.49 2.8 17542.50

This stretch starts from Singhapore Weir to Savjibhai Korat Bridge. Singnapore weir (Under

Surat Municipal Corporation) is present at the start of this stretch. This Weir is used for supply of

fresh water to different industries and Surat City. This stretch of river is Non-Tidal. Horizontal
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and vertical clearance of Bridges is quite suitable for navigation. Width of the river from 500 to
700m and depths observed is 4 m to 7m of deepest channel of the river. Whole area falls under
Singnapore wear reservoir. Water current is quite low. Discharges are high in monsoon season
and low in lean period. Banks are mainly unprotected. There is no encroachment of waterway
present. This stretch of river is well connected via road. Total 5 nos. State road Bridges and

1noRailway Bridge falls in this stretch of River, given in Table- 3.

Main villages in this stretch are Jahangir pura, Katargam and Harinandan society of Surat City.
Land is generally used for Residential area. There was Number of Irrigational water lift tanks
located parallel to the both banks of the river. Photographs of field observation and cross
structure are available in Annexure-13 of Volume IlIA (Hydrographic Survey Report). Surat
railway station is in the vicinity of this stretch. Banana and Sugarcane are main crops near to
singnapore weir. Full availability Bulk/Construction materials as cement factories are present
near to the stretch. Passengers ferry service not available in this stretch. Fishing of fresh water
is available on small scale. Outlet was present for supply of drinking water to surrounding
industries present in this stretch of River. Sand mining is not present. Water is fresh and used
for drinking, Irrigation and industries purpose. Many Nalas are falling into the river. One thermal
power station is located on the right bank of river at chainage 48.8 km. Hyacinth from chainage
43 km to 47.0 km was noticed.

Figure 2.10 — Ch. 34.6 km Singnapore Weir cum causeway
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Figure 2.12 — Ch.44.332 km Amroli Bridge
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Figure 2.13 — Ch.45.373 km Railway Bridge and Hyacinth Cover on Surface of Water

Figure 2.14 — Ch.47.061 km Kapodra-Utran Road Bridge
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Figure 2.15 — Ch.50 km Savjibhai Korat Bridge

2.5.3 Stretch 3 Savjibhai Korat Bridge to Ghala (Ch. 50.00 km — 75.00 km)

Figure 2.16 — Savjibhai Korat Bridge to Ghala
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