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Sr. Particulars Details
No.
A. GENERAL
1. Location Narmada River
a) | Cluster 8
b) | State(s) Gujarat
¢) | Co-ordinates& Name of Place Start End
Place Gulf of Khambhat Pandharia Dam.
Latitude 21°38'26.81"N 21°57'10.37"N
Longitude 72°33'28.24"E 74°8'27.46"E
B. | TECHNICAL
1. Waterway
a) | National Waterway Number 73
b) | Class Phase-1 - Class IV
Phase 2- Class Il
Phase 3- Class IV
c) | Type (Tidal/Non-Tidal) Tidal & Non-Tidal
Length (Km.) Total Tidal Non-Tidal
226.343 89.5 136.843
d) | Average Tidal Variation, if Average 3.31 meter (0.7 to 7.68 meter)
applicable
e) | Chart Datum Reliance Dahej terminal (2.3 km chainage), CWC tide gauge,

Bharuch (50.8 km chainage) for full tidal stretches

Downstream of Sardar Sarovar Dam
CWC water level gauge at Gaurdeshwar site (169.6km
chainage) for non- tidal stretches

Upstream of Sardar Sarovar Dam
the Minimum Drawn Down Level (MDDL) value of 110.64 m from
MSL is considered as the Chart Datum

Description/Basis

The established chart datum value of 5.09 m below MSL at Reliance
Dahej terminal (2.3 km chainage) and CWC tide gauge, Bharuch
(50.8 km chainage) was considered for the tidal reaches and for
remaining tidal stretches, sounding datum was transferred by
adopting standard admiralty method by observing 04 low water
and 03 High water on corresponding tide gauges.

For fixing chart datum/sounding datum; the non- tidal stretches are
sub-divided as downstream and upstream stretches of Sardar
Sarovar Dam.

FINAL DETAILED PROJECT REPORT (STAGE-II) - RIVER NARMADA
SALIENT FEATURES




- - —
e wapcos
Downstream of Sardar Sarovar Dam
The difference between water level and Chart datum at CWC water
level gauge at Gaurdeshwar site is correlated to the tide gauges
established between 89.5 to 182.5 km chainage for computing
sounding datum at respective stretches.
Upstream of Sardar Sarovar Dam
The record for average minimum water level for last 10 years could
not be obtained from the Sardar Sarovar Dam authority, hence, to
fix the chart datum on the upstream of Sardar Sarovar dam, the
Minimum Drawn Down Level (MDDL) value of 110.64 m from MSL
is considered as the Chart Datum and all sounding values are
reduced to this level for chainages between 182.5 to 227 km.
Value Dahej -5.09
CWC Bharuch +1.338
D/s of Sardar Sarovar Dam +13.433
(CWC Gaurdeshwar)
U/s of Sardar Sarovar Dam +110.64
f) | LAD Status (w.r.t. CD)
Stretch-1 Stretch-2 Stretch-3 Stretch-4 | Stretch-5
Stretch (From......To......) 0-30 km 30-60 km 60-8.5km 89.5-120 | 120-150
km km
Length with LAD< 1.7 m 20.3 8.1 19.2 13.9 13.1
With LAD from 1.8-2.0m 3.2 15.7 5.0 10.7 102
With LAD >2.0 m 6.5 6.2 5.3 5.9 6.7
Stretch-6 Stretch-7 Stretch-8 Total(Stretch 1-8)
Stretch (From......To......) 150-182.5 km | 182.5-210 km | 210-227 km 0-227km
Length with LAD < 1.7 m 21.8 0 0 96.4
With LAD from 1.8-2.0 m 5.2 0 0 50
With LAD >2.0 m 5.5 27.5 17 80.6
Grand Total 227
g) | Target Depth of Proposed Fairway | Phase-1—-2.0m
(m) Phase 2- 1.7m
Phase 3-2.0m
h) | Conservancy Works Required -
Type of Work Phase-1 Phase Phase-3 Total
-2
Dredging Required (M. Cum.) 0.95 3.43 1.04 5.42
Bandalling No No No No
Barrages & Locks No No No No

River Training/Bank Protection
(Km.)

Existing Cross Structures

ii
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Name of Structure Type Nos. Range of Range of Vertical
Horizontal Clearance w.r.t.
Clearance HFL/MHWS
Dams/Barrages/Weirs/Aqueducts Under 1 NA NA
etc. Construction
Weir
Bridges 1 Rail & 8|9 10.27mto 144 m | NoVCt020.15m
Road Bridges
HT/Tele-communication lines 23 HT Lines& | 24 300 mto 1513 m 1I0mto52m
1 Crane Cable
Pipelines, underwater cables, etc. Sub-bedded 1 NA NA
high pressure
gas line

Bhadbhut Barrage

Near Bhadbhut Village

Traffic

a) | Present IWT Operations (type of | The starting chainage of Narmada river is used for navigation upto
services) 20 km chainage (Shoft Shipyard, Kaladhara). They are building small
and medium vessels upto 100 m length and use this waterway to

launch and deliver vessels during high-water time.

b) | Major industries in the hinterland | Narmada District: - The major industrial zones near the area of
(i.e. within 25 km. on either side) interest are Rajpipla, Rajpipla Phase-2, Sagbara, Dediyapada and

Tilakwada. Rajpipla is the district headquarters and prominent
industrial area that includes Food processing & Agro based
industries, Plastics, Pharmaceuticals, electronic & electrical,
engineering items, Chemical & Allied products, Mechanical based
items, livestocks, mineral based industries and forest based
industries

Bharuch District: - The major industrial zones near the area of
interest are Dahej, Bharuch, Ankleshwar and Jagadia. The industries
include chemicals & petrochemicals, textiles, drugs &
Pharmaceuticals, ports and Shipbuilding.

c) | Connectivity of major industries | Bharuch is the nearest railway station located near to the Area of
with Rail/Road network | interest. The other railway's stations near to the survey stretch are
(Distances/Nearest Railway | Ankleshwar, Jhagadia, Chandod and Rajpipla
Stations etc.) The area is well connected with road network to other cities like

Bharuch, Dahej, Ankleshwar, Rajpipla, Vadodara and Surat

d) | Commodities Naptha and Containerized Cargo

e) | Future Potential (MMT)

Name of Commodity (mnTonnes) 5 years 10 years 15 years 20 years 25 years
Cargo (Terminal 1) 1.0 1.0 1.0 1.0 1.0
Containerized Cargo (Terminal 4) - - 0.2 0.5 1.1

Terminals/Jetties

Terminal/Jetty - 1

Cargo Terminal at CH 11 Km

Location (Bank/city/district)

Ambetha, Dahej

Type/Services

Cargo/Liquid

Facilities

Jetty, Buildings, Mechanical equipments, Storage Area, Water
Supply, Toilets, Parking Area

iii
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Approach -
Land Ownership Govt. of Gujarat
Area (ha.) Govt. Private
2 Ha NA
b) | Terminal/letty —2 and 3 Tourism Terminal at CH 60 Km & Ch. 168 Km
Location (Bank/city/district) Borbhatha Bet, Bharuch & D/s of Garudeshwar
Type/Services Tourism
Facilities Jetty, Buildings, Material handling equipments, Storage Area, Water
Supply, Toilets, Parking Area and Tourism activity
Approach -
Land Ownership Govt.
Area (ha.) Govt. Private
2 Ha NA
c) | Terminal/Jetty — 4 Cargo Terminal at CH 50 Km
Location (Bank/city/district) Bharuch
Type/Services Cargo
Facilities Jetty, Buildings, Water Supply, Toilets, Parking Area
4. | Design Vessel
Phase-1 & Phase-3
a) | Type Self-propelled vessel
b) | No. & Size 70m X 12m
¢) | Loaded Draft 1.8m
d) | Capacity 1000 DWT
Phase-2
Type Self-propelled vessel
No. & Size 58m X 9m
Loaded Draft 1.5m
Capacity 500 DWT
5. | Navigation Aids
a) Type -
b) | Nos. Marine Lantern/Buoys (6 nos.) Phase-1
Marine Lantern/Buoys (54 nos.) Phase-2
Marine Lantern/Buoys (20 nos.) Phase-3
b) | Communication Facilities DGPS, VTMS, Marine Lantern/Buoys, RIS Station
C. FINANCIAL
1. | Project Cost
a) | Capital Cost Phase-1 Phase-2 Phase-3
Cost (Rs in Crores) 36.43 153.69 83.50
b) | O & M Cost Phase-1 Phase-2 Phase-3
Cost (Rs in Crores ) 9.50 21.07 10.41
2. User Charges
a) | For IWAI @ Rs. 1 per Tonne per Km for using channel
3. Financial Internal Rate of Return
iv FINAL DETAILED PROJECT REPORT (STAGE-II) - RIVER NARMADA
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a) | For IWAI Phase-1

FIRR: Channel usage @Rs 1 per tonne per Km- (-) value

Economic Internal Rate of Return
(%)

Phase-1
EIRR: 3.10%

Any other Important Feature
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EXECUTIVE SUMMARY

1.0

Project Background and Introduction

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.

Accordingly, WAPCOS Ltd. has under taken 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
C. Feasibility studies

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

Sl. 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) 172.946 from Lat21°2'15.51"N, Long 72°39'29.63"E

FINAL DETAILED PROJECT REPORT (STAGE-II) - RIVER NARMADA
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2.0 Hydrographic Survey & Data Collection
The purpose of detailed hydrographic survey was to determine the hydraulic features and
existing conditions of the Narmada River from confluence with the Arabian Sea at Gulf of
Khambhat at Lat 21°38'26.81"N, Lon 72°33'28.24"E to Pandhariya of 227 km length.
Tidal Stretch is 0 to 89.5 Km and Non Tidal Stretch is 89.5 km to 226.343 km. Average tidal
variation is 3.31 meter (0.7 to 7.68 meter)
0 to 22 km chainges of Narmada River is used for occasional navigation (during High-tide
only) by vessels transiting to Shift Ship building center, Kaladhara.
The Narmada River is partially used for navigation by small boats for fishing and tourism
activities.
Water availability
The Waterway of Narmada River for 227 Km river stretch is divided into different
stretches for LAD status. The details of the stretches are as follows:-
Table 1 — LAD status
LAD (m)
60- 89.5- 120- 150- | 182.5-
Reduced | 0-30 | 30-60 | oo o | 150 | 150 | 1825 | 210 | 2" | rotal
to Chart km km 227 km
m km km km km
Datum
<1.7m 20.3 8.1 19.2 13.9 13.1 21.8 0 0 96.4
1.7m - 3.2 15.7 5.0 10.7 10.2 5.2 0 0 50
2.0m
>2.0m 6.5 6.2 5.3 5.9 6.7 5.5 27.5 17 80.6
Total 30.0 | 30.0 29.5 30.5 30.0 32.5 27.5 17 227

Soil and Water samples were collected at different locations. Soil is mainly composed of
silt and sand.

Dredging
Phase wise dredging quantities of Narmada River are given in Table-2.

Table 2 - Dredging Summary of Narmada River

Phase Length of waterway Dredging Quantity Proposed Class
Phase-1 | 0—-11km 0.95 Mm3 Class-IV
Phase-2 | 60—168.5 km 3.43 Mm3 Class-IlI
Phase-3 | 11 -50 km 1.04 Mm3 Class-IV

ii
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3.0

4.0

Existing Cross Structures

i) Weir - 01 nos (Under construction near Garudeshwar)

i) Bridges —

There is 01 Railway bridge, 06 road bridge and 02 under construction bridges are
present in the proposed waterway.

Clearance w.r.t HFL Min (m) Max (m)
Horizontal Clearance 10.27 144.0
Vertical Clearance No vertical clearance 20.15

iii) HTL -

There are 23 HTL and 01 Crane cable (Sardar Sarover Dam) is present in the entire
survey stretch of Narmada River.

Clearance w.r.t HFL Min (m) Max (m)
Horizontal Clearance 300 1513
Vertical Clearance 10 52

HTL are having requisite clearances

iv) Sub-bedded high pressure gas line - Sub-bedded high-pressure gas line is present
across the Narmada River at 32.6 km chainage (Near Bhadbhut Village) and anchoring
and dredging are prohibited at this area however, this area will submerged after
construction of proposed Bhadbhut barrage.

Fairway Development

Proposed class of waterway: WAPCOS has studied the possibility of developing
waterway as Class Ill, Class IV, and Class V. WAPCOS recommend development of
waterway in phases as per follow:

Table 3: Proposed class of waterway

Sr. | Phase Stretch Proposed Class
No of Waterway

1 Phase-1 |Anchorage point to Terminal 1 (OPAL) Class-IV

3 Phase-2 [Terminal 2 (Bharuch) to Terminal 3(d/s of Garudeshwar Weir) Class-lll

2 Phase-3 | Terminal 4 (Bharuch) Class-IV

Traffic Studies

The districts located in the catchment area, i.e. within 25 km. of River Narmada are
Bharuch, Vadodara and Narmada. These districts were studied in detail for finding
opportunity on the proposed waterway.

The major industries along River Narmada are power plants, steel, chemicals, fertilizer,

iii
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petroleum, and glass. Commodities like coal,

rock phosphate, naphtha, chemicals&

fertilizers, steel coils, and sandstone are handled in the region at ports and industries.

Table 3: Potential Commodities for River Narmada

Commodities Source Volume (mn T) Reasoning
The company is interested in shifting its current
import arrangement with GCPTCL, and would

Naphtha OPaL 05 like t'o handle the commf)dity viaa caPtive jetty
on River Narmada. Opal is also exploring
alternate location for development of Jetty at
the mouth of river jointly with other industries.

Industries across the Larg?Iy, this ICD |s. representfad k?y high an.d
Ankleshwar consistently growing industries like Chemicals &
) Bharuch and 0.2 . I .

ICD Traffic Ankleshwar GIDCs Petrochemicals, and Fertilizers. Spurt in future

growth could be targeted by NW 73.

The table given below depicts the current origin-destination particulars for all the cargo
that can be moved using River Narmada post required infrastructure development:

Name of

companies /

Table 4: O-D particulars for potential cargo on River Narmada

Commodity

Volume

(mnT)

Destination

Source
OPalL

Ankleshwar ICD

industries (export)

Bharuch GIDC

Naphtha 0.5 Hazira&Dahej Dahej (VagraTaluka)
Wide range of 0.2 Maharashtra & Gujarat Ankleshwar GIDC /
industries (Import) ) Ports Bharuch GIDC
Wide range of 0.03 Ankleshwar GIDC / Maharashtra & Gujarat

Ports

The tables given below depicts the traffic estimate and projections for all the terminals:

Table 5: Traffic projections for the proposed OPalL Terminal (Terminal-1)

In Million tonnes

Naphtha Hazira/Dahej (import)
Total 0.5 1 1 1 1 1
iv FINAL DETAILED PROJECT REPORT (STAGE-II) - RIVER NARMADA
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Table 6: Traffic Projections for the proposed Ankleshwar terminal (Terminal-4)

In Million tonnes

FY34 | FY35 | FY40 | FV45

Mumbai & Maharashtra Ports
- Ankleshwar ICD (Import) 0.2 | 02 | 04 03
Ankleshwar ICD - Mumbai &
Maharashtra Ports (Export)
Total 0.2 0.2 0.5 1.1

Containerized Cargo
0.03 0.04 0.1 0.2

Table 7: Tourist traffic projections for Bharuch — Garudeshwar boat ride
Number in ‘000

ALE

Bharuch - Garudeshwar Boat Ride 108 154 376 500 500

Table 8: Visitors traffic projections at the Amusement park (‘000 visitors)

Tourism potential FY28 FY30 FY35 FY40 FY45

Amusement park 94 125 262 554 700

5.0 Terminals

Following are the proposed terminals in the stretch of river Narmada on the basis of
water availability, traffic requirements, land availability and environmental
considerations:

Phase Type of Jetty Chainage | Location
Phase-1 Terminal 1- Piled Jetty 11 km ONGC Petro additions Ltd (Dahej)
Phase-2 Terminal 2- Passenger jetty 60 km Bharuch

Phase-2 Terminal 3- Passenger jetty 168 km Garudeshwar

Phase-3 Terminal 4- Piled Jetty 50 km Bharuch

6.0 Preliminary Engineering Design

For Phase-1 and Phase-3, the proposed jetty is required to handle Self-propelled, carrying
capacity 1000 DWT, Size (70m X 12m), Loaded draft 1.8m (Class-IV).

For Phase-2, the proposed jetty is required to handle Self-propelled, carrying capacity 500
DWT, Size (58m X 9m), Loaded draft 1.5m (Class-IIl).

v FINAL DETAILED PROJECT REPORT (STAGE-II) - RIVER NARMADA
EXECUTIVE SUMMARY



s

] -

AN AR ~

VYA WAPCOS

7.0

8.0

On the basis of topographic and hydrographic survey of Narmada River, no bank
protection is required in such a big river.

Vessel Design

Vessels required for terminal 1 would be procured and deployed by Opal. They would
acquire self-propelled tank barges of 1,000 DWT.

Terminal 2 and Terminal 3 would require passenger vessels. These vessels are having low
draft of 1.5 m and would be able to ply in class IlI.

Terminal 4 proposed in phase-3 would be carrying local containers. The logistics cost
analysis undertaken has found the cost of transportation using waterways to be higher
compared to road and rail. This could be revalidated before implanting phase-3 of the
project.

Proposed Route Via River Narmada .

25,000

20,000 420
3,971
15,000 658

10,000 19,979

11,476 i 1245
10,235 ;

|

|

|

|

|

|

|

1

|

|

I

|

5,000 i 9,500
6,140 i
i
|
|
|
|
|
|
|
|
|
|
|

1,856
1,598

Vessel Related charge (Loading)
Cargo handling charge (Loading)
Ro-Ro sailing charge

Cargo handling (Unloading)

Last Mile Connectivity

Waterway Logistics Cost

Fuel Cost

Truck finance cost

Driver/Crew

Toll Charge

Road Logsitcs Cost

Rail Logisitcs Cost

Vessel Related charge (Unloading)

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
(6 nos. in Phase-1, 54 nos. in Phase-2 and 20 nos. in Phase-3) and RIS Station have been
proposed to be installed for safe navigation of vessels and to have complete control on
traffic handled at terminal.

vi
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9.0 Environmental and Social Aspects

10.0

The impact of project on potential 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. Hence ultimately will bring a positive
impact to the environment.

Presently for phase wise development the Environmental Clearance will not be required.
As per Notification issued By Gol dated 21 Dec 2017 “Non-requirement of Environmental
clearance for maintenance dredging for the purpose of navigation”.

Other Major Clearances / Approvals / Permits Applicable to the Project

. Coastal Regulation Zone (CRZ) Govt. of Gujarat

J Consent to Establish and operate from state pollution control board, Gujarat
° Narmada Controlling Authority

° Gujarat Maritime Board

Summary of Estimated Environmental & Social Costs for various Stages

Sl. No. | Project Stages Cost (Rs.Lakhs)

1. 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 Narmada River with its headquarters at Surat. It is proposed to terminals for
Tapi and Narmada River are run under this set up. The Inland waterway authority will

vii
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11.0

12.0

13.0

14.0

specifically control and will be responsible for functioning of setup in Narmada River (NW-
73).

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 Maritime Board Schedule of Rate, 2013-14 has been followed and escalated by
5% per annum to arrive at for year 2018 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.

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.

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.
Phase Capital Cost (in INR Crores) O & M Cost (in INR Crores)
Phase-1 36.43 9.50
Phase-2 153.69 21.07
Phase-3 83.50 10.41

Implementation Schedule

Phasing of activities has been done keeping importance of the event in project
completion. However, ultimate aim was stick to early completion of project.

Economic & Financial Analysis

FIRR is coming negative even with 1 Rs./tonne for channel usage charges whereas
currently operational NW-1, it is 0.5 Rs./tonne. EIRR is also coming out only 3.10%.

Conclusions & Recommendations

Out of all terminals, Terminal-1 at Ch.11 is technically viable. It is to be noted that
terminal cost and storage facilities will be created by OPalL but this proposal is not
consolidated as internal decision are still pending from OPal side. After final decision from
OPalL, Proposed development can be executed.

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

viii
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Conduct a comprehensive geomorphic study and review and analyse
sedimentation processes. The sedimentation study shall be aimed at developing an
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. As a minimum the sedimentation study shall:

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

b. Identify and quantify all major sources of sediments (bed and banks, tributaries,
etc.); and

c. Locate degrading, aggrading, and stable reaches, and

d. Establish the range of flows transporting the majority 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 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. It
shall include a determination of those reaches that are stable in depth and width
and thus provide the basis for all subsequent preliminary design works. Included in
the analysis shall be a study 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 2.5 m LAD
throughout the year with or without interventions like (barrages) in River.
Non-destructive testing for bridges can be carried out.

ix
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CD Chart Datum

BM Benchmark/Local Reference Level

CH Chainage

CRZ Coastal Regulation Zone

CWC Central Water Commission

DGPS Differential Global Positioning Systems
ETS Electronic Total Station

GPS Global Positioning Systems

HC Horizontal Control

HFL Highest Flood Level

INT International Hydrographic Organization
km Kilometer

LAD Least Available Depth

LBM Local Bench Mark

m Meter

MSL Mean Sea Level

NTPC National Thermal Power Corporation
RL Reference Level

SBAS Satellite-Based Augmentation System
SBES Single Beam Echosounder

SD Sounding Datum

TBC Trimble Business Center

UuTM Universal Transverse Mercator

VC Vertical Control

WGS World Geodetic System




- ~
VAL waPCos
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

No River Waterway

1. MahiRiver, 246.9 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 Gulf
Maharashtra 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 Khambhat

near Khambhat
(National Waterway 87)
1 FINAL DETAILED PROJECT REPORT (STAGE-II) - RIVER NARMADA

CHAPTER-1 INTRODUCTION




SI. Name of the Description of National
No River Waterway

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 1.1: National Waterways in Gujarat & Maharashtra

The Google Map showing all river stretches is enclosed as Figure 1.1
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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) 172.946 km from Lat 21°2'15.51"N, Long72°39'29.63"E

1.2  Project Location / Details of Study Area

The total length of Narmada River from origin to its outfall in the Gulf of Khambhat is
1333 km. The length under consideration for present studies is detailed below:

226.343 km length of the river from Gulf of
Khambhat (Arabian Sea) to Pandharia. (National
Waterway 73)

From:

21°38'26.81"N,

72°33'28.24"E

Up to:
226.343 km

Present study stretch of Narmada River passes through Bharuch, Narmada, Vadodara and
Chhota Udaipur district administrative of Gujarat and also shares with Nandubar district

of Maharashtra State.

w\mage Llandsat'//Copernicus
Image ©'2016 TerraMetrics,
© 2016 Google’

“DatarS1o, NOAA, U'S. Navy, NGA, GEBCO

Figure 1 2 Project location/Study area
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1.4

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.

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 km:s:

1. Mahi River —246.989 km
2. Narmada River -226.343 km
3. Tapi River —172.946 km

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

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

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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CHAPTER -2
WATERWAY/DETAILED HYDROGRAPHIC SURVEY
2.1 Hydrographic Survey

2.1.1

2.1.2

The purpose of detailed hydrographic survey was to determine the hydraulic
features and existing conditions of the Narmada River from confluence with the
Arabian Sea at Gulf of Khambhat at Lat 21°38'26.81"N, Lon 72°33'28.24"E to
Pandhariya of 227 km length. To assess the navigability in Narmada River, WAPCOS
conducted a detailed hydrographic survey during December 2016 — February 2017.

Waterway in General and Hydro-morphological Characteristics

The Narmada, the largest west flowing river of the Peninsula, rises near Amarkantak
range of mountains in Madhya Pradesh. It is the fifth largest river in the country and
the largest one in Gujarat. It traverses Madhya Pradesh, Maharashtra, and Gujarat
and meets the Gulf of Khambhat. The total length of the river from source to sea is
1312 kilometres.

The length under consideration for present studies is detailed below:

From:
21°38'26.81"N,
72°33'28.24"E

226.343 km length of the river from confluence
of Narmada with Arabian Sea at Gulf of
Khambhat to Pandhariya

(National Waterway 73)

Up to:
21°57'10.37"N,
74°8'27.46"E.

Existing Hydrological / Topographical Reference levels

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 are as follows:-

Sl.

Station

Latitude Longitude Chainage Ht.

(km) (above

MSL)

Source/ Type

GTS Bharuch

21°42'35.41405"N

72°59'47.08752"E

51.3

17.898

25 HrsObs/Online Processed

NMD 1

21°41'22.02865"N

73°00'24.17622"E

50.8

7.573

25 HrsObs/Baseline Processed

CWCTBM

21°53'16.77295"N

73°39'06.01534"E

169.4

39.300

25 HrsObs/Online Processed
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Sl. Station Latitude Longitude Chainage Ht. Source/ Type
(km) (above
MSL)

4 | IWAI_BM_NMD_01 | 21°40'13.63034"N | 72°34'27.68630"E 3 5.761 | 6 HrsObs/Baseline Processed
5 | IWAI_BM_NMD_02 | 21°40'54.42813"N | 72°39'35.21930"E 11.7 6.607 | 6 HrsObs/Baseline Processed
6 | IWAI_BM_NMD_03 | 21°41'27.93944"N | 72°44'30.05747"E 21 7.223 | 6 HrsObs/Baseline Processed
7 | IWAI_BM_NMD_04 | 21°40'03.04818"N | 72°48'45.41270"E 29.7 9.938 | 6 HrsObs/Baseline Processed
8 | IWAI_BM_NMD_05 | 21°40'51.81513"N | 72°54'51.21072"E | 40.8 14.382 | 6 HrsObs/Baseline Processed
9 | IWAI_BM_NMD_06 | 21°42'02.00416"N | 73°00'02.92842"E 511 12.973 | 6 HrsObs/Baseline Processed
10 | IWAI_BM_NMD_07 | 21°44'11.39617"N | 73°05'24.62836"E 61.4 8.157 | 6 HrsObs/Baseline Processed
11 | IWAI_BM_NMD_08 | 21°47'46.10826"N | 73°08'11.89066"E 72.1 20.883 | 6 HrsObs/Baseline Processed
12 | IWAI_BM_NMD_09 | 21°51'55.06498"N | 73°09'52.70223"E 82.5 16.068 | 6 HrsObs/Baseline Processed
13 | IWAI_BM_NMD_10 | 21°51'38.07421"N | 73°14'20.43767"E 96 18.530 | 6 HrsObs/Baseline Processed
14 | IWAI_BM_NMD_11 | 21°56'14.68354"N | 73°14'58.33265"E | 106.1 | 34,535 |6 HrsObs/Baseline Processed
15 | IWAI_BM_NMD_12 | 21°53'19.83578"N | 73°18'38.06744"E | 114.4 | 19.765 | 6 HrsObs/Baseline Processed
16 | IWAI_BM_NMD_13 | 21°54'55.95560"N | 73°20'33.13687"E | 122.7 | 32.737 | 6 HrsObs/Baseline Processed
17 | IWAI_BM_NMD_14 | 21°55'18.52205"N | 73°25'27.81156"E 133 26.449 | 6 HrsObs/Baseline Processed
18 |IWAI_BM_NMD_015| 21°59'10.72399"N | 73°27'38.92701"E | 142.6 | 44.823 | 6 HrsObs/Baseline Processed
19 | IWAI_BM_NMD-016 | 21°59'03.86884"N | 73°32'34.17200"E | 152.3 | 40.401 |6 HrsObs/Baseline Processed
20 |IWAI_BM_NMD_017| 21°53'46.93789"N | 73°37'11.59116"E | 165.9 | 36.660 |6 HrsObs/Baseline Processed
21 |IWAI_BM_NMD_018| 21°51'50.55649"N | 73°41'53.04290"E 175 34.802 | 6 HrsObs/Baseline Processed
22 |IWAI_BM_NMD_019| 21°49'04.23238"N | 73°44'39.33655"E 182 126.690| 6 HrsObs/Baseline Processed
23 |[IWAI_BM_NMD_020| 21°51'05.05575"N | 73°52'41.08882"E | 197.2 | 132.938| 6 HrsObs/Baseline Processed
24 |[IWAI_BM_NMD_021| 21°53'04.11286"N | 73°57'31.27963"E | 206.4 | 130.001| 6 HrsObs/Baseline Processed
25 |[IWAI_BM_NMD_022| 21°55'28.24601"N | 74°02'15.21008"E | 215.7 | 131.856| 6 HrsObs/Baseline Processed
26 |IWAI_BM_NMD_023| 21°56'53.79298"N | 74°06'30.61527"E | 223.4 | 133,504| 6 HrsObs/Baseline Processed

Table 2.1: Accepted Station coordinates (WGS-84)

Benchmark near Bharuch Railway station:-

The benchmark near Bharuch Railway station was recovered and accepted as the

origin for horizontal and vertical control by online processing of 25 Hrs GPS

observation. The details of benchmark near Bharuch Railway station is as follows:-

Benchmark, Bharuch

Near Bharuch Railway Station
MSL Value:- 17.898 mtr

Table 2.2 - Benchmark near Bharuch Railway station
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The TBM, CWC Garudeshwar.

The TBM at Right Bankside of Narmada River near CWC Garudeshwar site was
recovered and the inscribed value of the TBM as 39.300 m from MSL was recovered
on confirmation from Assistant Engineer, CWC Garudeshwar site office, and the
details are as below:-

TBM, CWC Garudeshwar Lat:- 21°53'16.77295"N
Long:- 73°39'06.01534"E
MSL Value:- 39.300 mtr

Source:- Assistant Engineer, CWC Garudeshwar site office

The CWC TBM on the Right Banks Side of Narmada river near the CWC
Garudeshwar site. The Benchmark is 01 X 01 feet concrete structure and
is 10 cm above the ground level inscribed as TBM -39.300. The MSL Value
of the benchmark is 39.300 mtr from MSL.

Table 2.3 - TBM, CWC Garudeshwar

Benchmark at Jageshwar

The benchmark near Jageshwar was recovered and the MSL value and Chart Datum
value was obtained from the Gujarat Maritime Board office at Jageshwar. The
vertical control details were used for cross verification of the established IWAI BM
pillar. The value of Chart datum at of the Benchmark is obtained as 5.09 mtr below
Mean Sea level and this vale was transferred to the established Tide Pole of Dahej
Reliance terminal. The value of 5.09 mtr below MSL is found to be agreeing with the
established tide pole and the general tide behavior in the area. The details of the
benchmark are as follows:-
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Benchmark, Jageshwar MSL Value:- 7.2402mtr

(The Vertical Reference Value is only used for cross | CD Value:- -5.09 mtr
verification of the Chart Datum of established Tide Pole.)
Table 2.4 - Benchmark at Jageshwar

TBM-19 at CWC Garudeshwar office:-

The TBM-19at the CWC Garudeshwar office premises (Transferred from GTS Station
at Rajpipla by CWC survey team by Auto leveling method) was obtained as 47.935 mt
above MSL from Assistant Engineer, CWC Garudeshwar site office. The details of
TBM-19 are as follows:-

TBM-19, CWC Garudeshwar Lat:- 21°53'23"N

(The Vertical reference Level of the station is | Long:-73°39'13"E

used only for cross verification.) MSL Value:- 47.935mtr

Source:- Assistant Engineer, CWC Garudeshwar site office

The CWC TBM-19 is at the CWC Garudeshwar office premises and is situated
on the North West corner of the CWC office. The station is inscribed as
MTBM —47.935.

Table 2.5 - TBM-19 at CWC Garudeshwar

2.1.3 Chart Datum / Sounding Datum

The water level observation was carried out at the erected gauges during the
conduct of a bathymetric survey of Narmada River. The least MSL value of per
kilometre stretch is considered for the computation of sounding datum at very
shallow/ dry stretches of Narmada River. The established values like erected tide
gauge, CWC gauge level are also considered for fixing the Sounding Datum for the
entire stretch of Narmada River. The details of Topographic spot levelling 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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Location of Sicllbe Sounding Topo level data
Stretch for ed .
CWC gauge / . Datum of | Correction in | to be converted
Sl. corrected Soundin .
Dam / Barrage Ch. . Tide WL data for as depth for
No . . soundings g Datum .
/ Weir / Anicut | (km) Gauge Bathymetric volume
and topo w.r.t. .
/ Bench Mark / wrt. MSL | survey (m) | calculation wrt
tide gauges AT, HiELT (m) SD (m)
gaus at col. A.
C D
+ve
indicates
(50% stretch e
A B is to be MSL E F=(E- WL G = (E- topo
selected on datain MSL) | levels in MSL)
. -ve
both sideof | , .
tide gauge) indicates
below
MSL
1 TP-NMD-01 2.3 0-7.2 -5.09 -5.09
2 TP-NMD-02 11.8 7.2-16.2 - -4.31
3 TP-NMD-03 21 16.2-25.4 - -2.665
4 TP-NMD-04 33.7 25.4-36.7 - 0.220
5 TP-NMD-05 40.6 36.7-45.9 - 1.042
TP-NMD-06
. 45.9 - 1. 1.
6 (CWC Bharuch) 50.8 5.9-56 338 338
7 TP-NMD-07 64.5 56 -66.5 - 1.653
8 TP-NMD-08 72.1 66.5-77.3 - 2.111
9 TP-NMD-09 82.3 77.3-89.5 - 2.503
10 TP-NMD-10 95.7 | 89.5 -102.2 - 2.677 . Narmada_Redu
Details at d El _t
11 - 102.6 | 102.2-103 - 2.75 Annexure-3 | c€9-Flevations_
Dredging.xyz
12 - 103.5 103 - 104 - 2.806
13 - 104.5 104 - 105 - 3.262
14 - 105.5 105 - 106 - 3.495
15 TP-NMD-11 106.5 106 - 107 - 3.575
16 - 107.5 107 - 108 - 4.012
17 - 108.5 108 - 109 - 4.038
18 - 109.5 109 - 110 - 4.126
19 - 110.5 110-111 - 5.104
20 - 1115 111-112 - 5.197
21 - 1125 | 112-113.3 - 5.378
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Location of Sicllbe Sounding Topo level data

Stretch for ed .
CWC gauge / . Datum of | Correction in | to be converted
Sl. corrected Soundin .
Dam / Barrage Ch. . Tide WL data for as depth for
No . . soundings g Datum .
/ Weir / Anicut | (km) Gauge Bathymetric volume
and topo w.r.t. .
/ Bench Mark / wrt. MSL | survey (m) | calculation wrt
tide sauges levels (km) MSL (m) (m) SD (m)
gaus at col. A.
C D
+ve
indicates
(50% stretch e
A B is to be MSL E F = (E- WL G = (E- topo
selected on datain MSL) | levels in MSL)
. -ve
both sideof | , .
tide gauge) indicates
below
MSL
22 TP-NMD-12 114.2 | 113.3-118.5 - 5.547
23 TP-NMD-13 122.6 | 118.5-127.5 - 5.985
24 TP-NMD-14 132.5 | 127.5-138.6 - 6.594
25 TP-NMD-15 142.2 | 138.6-147.6 - 6.978
26 TP-NMD-16 152.4 | 147.6-159.4 - 9.168
27 TP-NMD-17 166.2 | 159.4 - 166.2 - 11.016
28 - 166.6 | 166.2 - 167 - 11.026
29 - 167.5 167 - 168 - 11.088
30 - 168.5 168 - 169 - 11.649
31 TP_CWC 169.3 169-170 13.433 13.433
(Garudeshwar)
32 - 170.5 170-171 - 13.433
33 - 171.5 171-172 - 13.433
34 - 172.5 172 -173 - 14.241
35 - 173.5 173-174 - 15451
36 - 174.5 174 - 175 - 16.158
37 TP-NMD-18 175.1 175-176 - 17.471
38 - 176.5 176 - 177 - 17.471
39 - 177.5 177-178 - 17.471
40 - 178.5 178 -179 - 17.471
41 - 179.5 179 -180 - 17.482
42 - 180.5 180-181 - 18.129
43 - 181.8 181-182.6 - 19.295
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Location of Sicllbe Sounding Topo level data
Stretch for ed .
CWC gauge / . Datum of | Correction in | to be converted
Sl. corrected Soundin .
Dam / Barrage Ch. . Tide WL data for as depth for
No . . soundings g Datum .
/ Weir / Anicut | (km) Gauge Bathymetric volume
and topo w.r.t. .
/ Bench Mark / wrt. MSL | survey (m) | calculation wrt
tide gauges AT, HiELT (m) SD (m)
gaus at col. A.
C D
+ve
indicates
(50% stretch e
A B is to be MSL E F = (E- WL G = (E- topo
selected on datain MSL) | levels in MSL)
. -ve
both sideof | , .
tide gauge) indicates
below
MSL
44 TP-NMD-19 183 182.6-190 110.64 110.64
45 TP-NMD-20 197.2 190-201.8 - 110.64
46 | TP-NMD-21 | 206.4 | 201.8-211.2 - 110.64
47 TP-NMD-22 215.8 | 211.2-219.5 - 110.64
48 | TP-NMD-23 | 223.5 | 219.5-227.3 - 110.64
Table 2.6- Chart Datum/Sounding Datum reduction Details
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Transfer of Sounding Datum for Tidal stretch

The tidal stretch of Narmada River is from 0 to 89.5 km chainage and sounding
datum was transferred by adopting standard admiralty method by observing 04 low
water and 03 High water on corresponding tide gauges. The MHWS/MLWS of
established tide poles (TP_01 and TP_06) were not available, hence relevant method
as per admiralty is adopted for calculation of sounding datum at new gauge .The
details of the transfer of sounding datum are as follows:-

Sl. . Chainage Zero of Tide | SD above Zero | SD w.r.t

No. | TdePole (km)g Stretch | b ole w.r.t MSL of TP MSL
1 TP-NMD-01 2.3 0-7.2 -5.09 Established TP -5.09
2 TP-NMD-02 11.8 7.2-16.2 -4.813 0.503 -4.31
3 TP-NMD-03 21.0 16.2-254 -3.146 0.481 -2.665
4 TP-NMD-04 33.7 25.4-36.7 -0.16 0.380 0.220
5 TP-NMD-05 40.6 36.7-45.9 0.374 0.668 1.042
6 TP-NMD-06 50.8 45.9 - 56 0 Established TP 1.338
7 TP-NMD-07 64.5 56 - 66.5 0.017 1.636 1.653
8 TP-NMD-08 72.1 66.5-77.3 0.601 1.510 2.111
9 TP-NMD-09 82.3 77.3-89.5 2.176 0.326 2.503

Table 2.7- Transfer of Sounding Datum Details from 0 to 89.5 km Chainage
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H.533
TRANSFER OF SOUNDING DATUM
(FOR SEMI-DIURNAL TIDES)
Date and Time of 15t LW Observation at Established Gauge 15 Dec 2016, 12:30 HRS
Position of Lat: 21°39'35.53"N . Lat: 21°40'46.40”N
Established Long: 72°34'9.23"E Position of Long: 72°39'39.20"E
New Gauge
Gauge Name: NMD_TPO1 Name: NMD_TP02
AT ESTABLISHED GAUGE AT NEW GAUGE
o CONTRIBUTION HEIGHT ABOVE ZERO OF CONTRIBUTION
; HEIGHT ABOVE CD FOR GAUGE FOR
H.W LW FACTOR H.Ws L.Ws H.W LW FACTOR H.Ws L.Ws
a - 0.32 1 - 0.32 - 0.76 1 - 0.76
b 7.20 - 1 7.20 - 5.37 - 1 5.37 -
C - 0.38 3 - 1.14 - 0.56 3 - 1.68
d 8.90 - 2 17.80 - 6.98 - 2 13.96 -
e - 0.31 3 - 0.93 - 0.87 3 - 2.61
f 7.20 - 1 7.20 - 5.36 - 1 5.36 -
g - 0.61 1 - 0.61 - 1.09 1 - 1.09
Sum of Contribution 32.20 3.00 Sum of Contribution 24.69 6.14
Observed MHW 8.05 - Observed MHW 6.17 -
Observed MLW - 0.38 Observed MLW - 0.77
Note:
Observed MHW = Sum of Contributions of HW/4
Observed MLW = Sum of Contributions of LW/8
Observed Mean Range (R) = 7.68 Observed Mean Range (r) = 5.41
Observed Mean Level (M') = 4.21 Observed Mean Level (m') = 3.47
Note:
Observed Mean Range = Observed MHW - Observed MLW
Observed Mean Level = (Observed MHW + Observed MLW)/2
CALCULATION OF SOUNDING DATUM (d) AT NEW GAUGE
(A) Where 'True Spring M.L (M)’at (B) Where 'True Spring M.L (M)’at
Established gauge is known Established gauge is not known
From A.T.T ( Table V of Part Il)
MHWS =
MLWS =
True Spring M.L(M) = 0.00
Note:
True Spring M.L (M) = (MHWS + MLWS)/2
SD = | m-(M'-M)-M*(r/R) SD = | m-((M'*r)/R)
SO = | 0.00 | Mtrs above Zero of Gauge SD = | 0.503 | Mtrs above Zero of Gauge

Table 2.8- Transfer of Sounding Datum - NMD_TP-01 to NMD_TP-02
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H.533
TRANSFER OF SOUNDING DATUM
(FOR SEMI-DIURNAL TIDES)
Date and Time of 1% LW Observation at Established Gauge 15 Dec 2016, 12:30 HRS
Position of Lat: 21°39'35.53"N . Lat: 21°41 '21.80”N
Established Long: 72°34'9.23"E Position of Long: 72°44'28.70"E
New Gauge
Gauge Name: NMD_TPO1 Name: NMD_TPO3
) AT ESTABLISHED GAUGE AT NEW GAUGE
o CONTRIBUTION HEIGHT ABOVE ZERO OF CONTRIBUTION
; HEIGHT ABOVE CD FOR GAUGE FOR
H.W LW FACTOR H.Ws L.Ws H.W LW FACTOR H.Ws L.Ws
a - 0.32 1 - 0.32 - 0.70 1 - 0.70
b 7.20 - 1 7.20 - 4.22 - 1 4.22 -
c - 0.38 3 - 1.14 - 0.39 3 - 1.17
d 8.90 - 2 17.80 - 5.78 - 2 11.56 -
e - 0.31 3 - 0.93 - 0.88 3 - 2.64
f 7.20 - 1 7.20 - 4.28 - 1 4.28 -
g - 0.61 1 - 0.61 - 1.03 1 - 1.03
Sum of Contribution 32.20 3.00 | Sum of Contribution 20.06 5.54
Observed MHW 8.05 - Observed MHW 5.02 -
Observed MLW - 0.38 | Observed MLW - 0.69
Note:
Observed MHW = Sum of Contributions of HW/4
Observed MLW = Sum of Contributions of LW/8
Observed Mean Range (R) = 7.68 | Observed Mean Range (r) = 4.32
Observed Mean Level (M') = 4.21 Observed Mean Level (m') = 2.85
Note:
Observed Mean Range = Observed MHW - Observed MLW
Observed Mean Level = (Observed MHW + Observed MLW)/2
CALCULATION OF SOUNDING DATUM (d) AT NEW GAUGE
(A) Where 'True Spring M.L (M)’at (B) Where 'True Spring M.L (M)’at
Established gauge is known Established gauge is not known
From A.T.T ( Table V of Part Il
MHWS =
MLWS =
True Spring M.L(M) = 0.00
Note:
True Spring M.L (M) = (MHWS + MLWS)/2
SD = | m-(M'-M)-M*(r/R) SD = | m-((M™*r)/R)
SD = | 0.00 | Mtrs above Zero of Gauge SD = | 0.481 | Mtrs above Zero of Gauge
Table 2.9- Transfer of Sounding Datum - NMD_TP-01 to NMD_TP-03
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TRANSFER OF SOUNDING DATUM
(FOR SEMI-DIURNAL TIDES)
Date and Time of 1°* LW Observation at Established Gauge 15 Dec 2016, 12:30 HRS
Position of Lat: 21°41'24.63"N . Lat: 21°40'52.85"N
. Position of
Established Long: 73°00'23.14"E Long: 72°50'43.51"E
New Gauge
Gauge Name: NMD_TPO06 Name: NMD_TPO04
) AT ESTABLISHED GAUGE AT NEW GAUGE
) CONTRIBUTION HEIGHT ABOVE ZERO OF CONTRIBUTION
; HEIGHT ABOVE CD FOR GAUGE FOR
H.W LW FACTOR H.Ws L.Ws H.W LW FACTOR H.Ws L.Ws
a - 0.35 1 - 0.35 - 0.71 1 - 0.71
b 1.86 - 1 1.86 - 3.61 - 1 3.61 -
c - 0.24 3 - 0.72 - 0.51 3 - 1.53
d 3.56 - 2 7.12 - 5.12 - 2 10.24 -
e - 0.06 3 - 0.18 - 0.80 3 - 2.40
f 1.96 - 1 1.96 - 3.69 - 1 3.69 -
g - 0.26 1 - 0.26 - 0.61 1 - 0.61
Sum of Contribution 10.94 1.51 | Sum of Contribution 17.54 5.25
Observed MHW 2.74 - Observed MHW 4.39 -
Observed MLW - 0.19 | Observed MLW - 0.66
Note:
Observed MHW = Sum of Contributions of HW/4
Observed MLW = Sum of Contributions of LW/8
Observed Mean Range (R) = 2.54 | Observed Mean Range (r) = 3.73
Observed Mean Level (M') = 1.46 | Observed Mean Level (m') = 2.52
Note:
Observed Mean Range = Observed MHW - Observed MLW
Observed Mean Level = (Observed MHW + Observed MLW)/2
CALCULATION OF SOUNDING DATUM (d) AT NEW GAUGE
(A) Where 'True Spring M.L (M)’at (B) Where 'True Spring M.L (M)’at
Established gauge is known Established gauge is not known
From A.T.T ( Table V of Part Il)
MHWS =
MLWS =
True Spring M.L (M) = 0.00
Note:
True Spring M.L (M) = (MHWS + MLWS)/2
SD = | m'-(M-M)-M*(r/R) SD = | m-((M™*r)/R)
SD = | 0.00 | Mtrs above Zero of Gauge SO = | 0.380 | Mtrs above Zero of Gauge
Table 2.10- Transfer of Sounding Datum - NMD_TP-06 to NMD_TP-04
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TRANSFER OF SOUNDING DATUM
(FOR SEMI-DIURNAL TIDES)
Date and Time of 1% LW Observation at Established Gauge 15 Dec 2016, 12:30 HRS
Position of Lat: 21°41'24.63"N " Lat: 21°40'50.54"N
. Position of
Established Long: 73°00'23.14"E Long: 72°54'45.00"E
New Gauge
Gauge Name: NMD_TP0O6 Name: NMD_TPO5
) AT ESTABLISHED GAUGE AT NEW GAUGE
) CONTRIBUTION HEIGHT ABOVE ZERO OF CONTRIBUTION
; HEIGHT ABOVE CD FOR GAUGE FOR
H.W LW | FACTOR H.Ws L.Ws H.W LW FACTOR H.Ws L.Ws

a - 0.35 1 - 0.35 - 1.01 1 - 1.01

b 1.86 - 1 1.86 - 3.03 - 1 3.03 -

C - 0.24 3 - 0.72 - 0.79 3 - 2.37

d 3.56 - 2 7.12 - 4.54 - 2 9.08 -

e - 0.06 3 - 0.18 - 0.94 3 - 2.82

f 1.96 - 1 1.96 - 3.04 - 1 3.04 -

g - 0.26 1 - 0.26 - 0.87 1 - 0.87
Sum of Contribution 10.94 1.51 | Sum of Contribution 15.15 7.07
Observed MHW 2.74 - Observed MHW 3.79 -
Observed MLW - 0.19 Observed MLW - 0.88
Note:

Observed MHW = Sum of Contributions of HW/4
Observed MLW = Sum of Contributions of LW/8
Observed Mean Range (R) = 2.55 | Observed Mean Range (r) = 2.90
Observed Mean Level (M') = 1.46 | Observed Mean Level (m') = 2.34
Note:
Observed Mean Range = Observed MHW - Observed MLW
Observed Mean Level = (Observed MHW + Observed MLW)/2
CALCULATION OF SOUNDING DATUM (d) AT NEW GAUGE
(A) Where 'True Spring M.L (M)’at (B) Where 'True Spring M.L (M)’at
Established gauge is known Established gauge is not known

From A.T.T ( Table V of Part Il)
MHWS =
MLWS =
True Spring M.L (M) = 0.00
Note:
True Spring M.L (M) = (MHWS + MLWS)/2

SD = | m'-(M-M)-M*(r/R) SD = | m'-((M'*r)/R) |

SD = | 0.00 | Mtrs above Zero of Gauge SD = | 0.668 | Mtrs above Zero of Gauge |

Table 2.11- Transfer of Sounding Datum - NMD_TP-06 to NMD_TP-05
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TRANSFER OF SOUNDING DATUM
(FOR SEMI-DIURNAL TIDES)
Date and Time of 15 LW Observation at Established Gauge 13 Jan 2017, 16:15 Hrs
Position of Lat: 21°41'24.63"N . Lat: 21°44'11.60"N
. Position of
Established Long: 73°00'23.14"E Long: 73°07'03.30"E
New Gauge
Gauge Name: NMD_TPO06 Name: NMD_TPO7
) AT ESTABLISHED GAUGE AT NEW GAUGE
) CONTRIBUTION HEIGHT ABOVE ZERO OF CONTRIBUTION
; HEIGHT ABOVE CD FOR GAUGE FOR
H.W LW FACTOR H.Ws L.Ws H.W LW FACTOR H.Ws L.Ws

a - 0.40 1 - 0.40 - 1.75 1 - 1.75

b 1.16 - 1 1.16 - 2.46 - 1 2.46 -

c - 0.06 3 - 0.18 - 1.71 3 - 5.13

d 3.26 - 2 6.52 - 3.84 - 2 7.68 -

e - 0.35 3 - 1.05 - 1.90 3 - 5.70

f 1.16 - 1 1.16 - 2.47 - 1 2.47 -

g - 0.06 1 - 0.06 - 1.67 1 - 1.67
Sum of Contribution 8.84 1.69 Sum of Contribution 12.61 14.25
Observed MHW 2.21 - Observed MHW 3.15 -
Observed MLW - 0.21 Observed MLW - 1.78
Note:

Observed MHW = Sum of Contributions of HW/4
Observed MLW = Sum of Contributions of LW/8
Observed Mean Range (R) = 2.00 Observed Mean Range (r) = 1.37
Observed Mean Level (M') = 1.21 Observed Mean Level (m') = 2.47
Note:
Observed Mean Range = Observed MHW - Observed MLW
Observed Mean Level = (Observed MHW + Observed MLW)/2
CALCULATION OF SOUNDING DATUM (d) AT NEW GAUGE
(A) Where 'True Spring M.L (M)’at (B) Where 'True Spring M.L (M)’at
Established gauge is known Established gauge is not known
From A.T.T ( Table V of Part Il)
MHWS =
MLWS =
True Spring M.L(M) = 0.00
Note:
True Spring M.L (M) = (MHWS + MLWS)/2
SD = | m'-(M-M)-M*(r/R) SD = | m-((M*n)/R)
SD = | 0.00 | Mtrs above Zero of Gauge SO = | 1.636 | Mtrs above Zero of Gauge
Table 2.12- Transfer of Sounding Datum - NMD_TP-06 to NMD_TP-07
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TRANSFER OF SOUNDING DATUM
(FOR SEMI-DIURNAL TIDES)
Date and Time of 15 LW Observation at Established Gauge 13 Jan 2017, 16:15 HRS
Position of Lat: 21°41'24.63"N . Lat: 21°47'44.50"N
. Position of
Established Long: 73°00'23.14"E Long: 73°08'14.50"E
New Gauge
Gauge Name: NMD_TPO6 Name: NMD_TPO08
) AT ESTABLISHED GAUGE AT NEW GAUGE
o CONTRIBUTION HEIGHT ABOVE ZERO OF CONTRIBUTION
; HEIGHT ABOVE CD FOR GAUGE FOR
H.W LW FACTOR H.Ws L.Ws H.W LW FACTOR H.Ws L.Ws

a - 0.40 1 - 0.40 - 1.55 1 - 1.55

b 1.16 - 1 1.16 - 2.25 - 1 2.25 -

c - 0.06 3 - 0.18 - 1.53 3 - 4.59

d 3.26 - 2 6.52 - 3.34 - 2 6.68 -

e - 0.35 3 - 1.05 - 1.78 3 - 5.34

f 1.16 - 1 1.16 - 2.25 - 1 2.25 -

g - 0.06 1 - 0.06 - 1.58 1 - 1.58
Sum of Contribution 8.84 1.69 Sum of Contribution 11.18 13.06
Observed MHW 2.21 - Observed MHW 2.80 -
Observed MLW - 0.21 Observed MLW - 1.63
Note:

Observed MHW = Sum of Contributions of HW/4
Observed MLW = Sum of Contributions of LW/8
Observed Mean Range (R) = 2.00 Observed Mean Range (r) = 1.16
Observed Mean Level (M') = 1.21 Observed Mean Level (m') = 2.21
Note:
Observed Mean Range = Observed MHW - Observed MLW
Observed Mean Level = (Observed MHW + Observed MLW)/2
CALCULATION OF SOUNDING DATUM (d) AT NEW GAUGE
(A) Where 'True Spring M.L (M)’at (B) Where 'True Spring M.L (M)’at
Established gauge is known Established gauge is not known
From A.T.T ( Table V of Part Il)
MHWS =
MLWS =
True Spring M.L (M) = 0.00
Note:
True Spring M.L (M) = (MHWS + MLWS)/2
SD = | m-(M'-M)-M*(r/R) SD = | m-((M*r)/R)
SD = | 0.00 | Mtrs above Zero of Gauge SO = | 1.510 | Mtrs above Zero of Gauge
Table 2.13- Transfer of Sounding Datum - NMD_TP-06 to NMD_TP-08
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TRANSFER OF SOUNDING DATUM
(FOR SEMI-DIURNAL TIDES)
Date and Time of 15 LW Observation at Established Gauge 13 Jan 2017, 16:15 Hrs
Position of Lat: 21°41'24.63"N " Lat: 21°51'28.00"N
. Position of
Established Long: 73°00'23.14"E Long: 73°09'23.20"E
New Gauge
Gauge Name: NMD_TPO6 Name: NMD_TP09
) AT ESTABLISHED GAUGE AT NEW GAUGE
) CONTRIBUTION HEIGHT ABOVE ZERO OF CONTRIBUTION
; HEIGHT ABOVE CD FOR GAUGE FOR
H.W LW | FACTOR H.Ws L.Ws H.W LW FACTOR H.Ws L.Ws
a - 0.40 1 - 0.40 - 0.40 1 - 0.40
b 1.16 - 1 1.16 - 1.10 - 1 1.10 -
C - 0.06 3 - 0.18 - 0.40 3 - 1.20
d 3.26 - 2 6.52 - 1.10 - 2 2.20 -
e - 0.35 3 - 1.05 - 0.40 3 - 1.20
f 1.16 - 1 1.16 - 1.10 - 1 1.10 -
g - 0.06 1 - 0.06 - 0.40 1 - 0.40
Sum of Contribution 8.84 1.69 Sum of Contribution 4.40 3.20
Observed MHW 2.21 - Observed MHW 1.10 -
Observed MLW - 0.21 Observed MLW - 0.40
Note:
Observed MHW = Sum of Contributions of HW/4
Observed MLW = Sum of Contributions of LW/8
Observed Mean Range (R) = 2.00 Observed Mean Range (r) = 0.70
Observed Mean Level (M') = 1.21 Observed Mean Level (m') = 0.75
Note:
Observed Mean Range = Observed MHW - Observed MLW
Observed Mean Level = (Observed MHW + Observed MLW)/2
CALCULATION OF SOUNDING DATUM (d) AT NEW GAUGE
(A) Where 'True Spring M.L (M)’at (B) Where 'True Spring M.L (M)’at
Established gauge is known Established gauge is not known
From A.T.T ( Table V of Part Il)
MHWS =
MLWS =
True Spring M.L (M) = 0.00
Note:
True Spring M.L (M) = (MHWS + MLWS)/2
SD = [ m'-(M-M)-M*(r/R) SD = | m'-((M*r)/R)
SO = | 0.00 | Mtrs above Zero of Gauge SO = | 0.326 | Mtrs above Zero of Gauge
Table 2.14- Transfer of Sounding Datum - NMD_TP-06 to NMD_TP-09
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2.2.1 Bridges

Existing Cross Structures

There are total 9 no bridges across the River Narmada (studies length 226.343 km) including

on one Railway Bridge and one Road Bridge under construction.

el
& = — g - Horizontal (clzfnm::: /
. “E’ o §_ % e Position (Lat Position E 3 g clearance| Vertical P )
2 == o E2 3 . Long) (UTM) = = T (clear | clearance under_
= =~ g ¥ | &< 3| Location £ = S | gist t. HEL construction
7] g 8 £ 69 g < 2 o Istance jw.r.t. ), in use or
€5 ] Q= - = s Z | Between |MHWS (m
S« o ES Left Bank Right | Left Bank . not,
& = Bank Right Bank piers) (m) condition
Right Bank: Right Bank:
21°42°02.16”N 293160.18
1 RBar'ilc‘;"gaey 506 | RCC | Bharuch szfgao:k?s E f:fotl:;;l'jo 1460 | 115 | 15 | 855 3.127 | Completed
21°6'16.76"N 293491.50
73°00°14.33"E 2399652.55
Right Bank: Right Bank:
21°42 02.5”N 297553.95
2 i?iljge: 508 | RCC | Bharuch Zi’ffgaojlfz E f:fotZ::;'(?z 1420 | 7.5 | 23 | 54.137 5532 | Completed
21°41'21.35”N 298575.43
73°00°25.55"E 2401848.21
Right Bank: Right Bank:
Under NA NA Under
3 construction 50.8 RCC Bharuch | Left Bank: Left Bank: NA NA 3 54 NA Construction
Bridge 21°41'22.97"N 293820.33
73°00'25.70"E 2399809
Right Bank: Right Bank:
21°42'58.87"N 297527.17
Sardar Jadeswar | 73°02'33.35"E 2402711.90 Under
4 Bridge 58 RCC (Bharuch) | Left Bank: Left Bank: 1340 20 9 144 3:5 Construction
21°42'29.24"N 298508.99
73°03'7.91"E 2401788.13
Right Bank: Right Bank:
21°43'2.00"N 297553.95
Jadeshwar Jadeswar | 73°02'34.24"E 2402807.92
5 Bridgel 55.9 RCC | (gharuch) | Left Bank: ot Bank: 1340 | 10.85 | 14 | 92.496 46 Completed
21°42’31.22"N 298575.43
73°03'10.19"E 2401848.21
Right Bank: Right Bank:
21°43'2.49"N 297599.32
Jadeshwar Jadeswar | 73°02'35.81"E 2402822.49
6 Bridge-2 55.9 RCC (Bharuch) | Left Bank: Left Bank: 1340 8.1 14 92.127 45 Completed
21°42'32.15"N 298587.18
73°03'10.59"E 2401876.44
Right Bank: Right Bank:
21°57'33.55"N 339450.08
7 ';cr’i'ggz 1384 | RCC Poicha Z:ffg:'nz'fl‘ E f:ftg;::kfs 1000 | 12 | 10 | 93.2 20.15 | Completed
21°57'38.42"N 338478.66
73°26'8.73"E 2429298.75
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T
& — — g - Horizontal (clzfnm::: /
“E’ S E ‘g s < Position (Lat Position 3 3 g clearance| Vertical un:er
S S35 e | E£g8 Lon uTM = = | & I I i
2 23 w | & J B| Location g) (uT™M) £ £ & | [cear |clearance  iruction
= Qo p e o 0 ° O | distance |w.r.t. HFL .
2 g s s 3 & 3 g S 2 | Between |MHWS (m Pl e
§ 2 S 2= Left Bank Right | Left Bank = piers) (m) not,
& = Bank Right Bank condition
Right Bank: Right Bank:
21°53'19.63"N 360083.81
Akteshvar 73°38'44.31"E 2421133.94
8 Bridge 168.8 RCC |Garudeswar Left Bank: Loft Bank: 600 7.5 14 34.3 0.45 Completed
21°53'0.12"N 359975.67
73°38'40.72"E 2420534.85
Right Bank: Right Bank:
21°51'50.08"N 365460.84 No vertical
73°41’'52.47"E 2418333.39
9 Gora Bridge | 175.3 RCC |Vasantpura 721 7 57 10.247 clearance| Completed
Left Bank: Left Bank: lv.rt to HFI
21°51'41.44"N | 364783.23 o
73°41'28.94"E 2418073.66
Table 2.15: Bridges
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2.2.2 Electric Lines / Communication Lines

A total of 23 High Tension electrical lines and01 crane cable made of steel wire rope were present across the Narmada River and the

details are as follows:-

Horizontal .
Vertical Remarks
Type of Chainage No of SLEELEGe Clearance (complete /
Sl. No. y;.) & Location Position (Lat Long) Position (UTM) . Distance P
Line (km) Piers O G w.r.t. HFL / under -
- MHWS (m) construction)
Left Bank: Left Bank:
21°39'59.39"N 276107.87
Near Bhadbhut 72°50'11.44"E 2397521.11
1 HTL 2 1 4 |
3 (Village) Right Bank: Right Bank: 930 > Complete
21°40'29.88"N 275895.58
72°50'3.32"E 2398410.95
Left Bank: Left Bank:
21°40'2.24"N 284775.31
Verwada 72°55'12.18"E 2397446.17
2 HTL 414 (Village) Right Bank: Right Bank: 4 370 15 Complete
21°40'52.72"N 284540.36
72°55'3.37"E 2399004.81
Left Bank: Left Bank:
21°41'22.28"N 294060.71
Bharuch (Near 73°0'34.11"E 2399784.33
HTL 1.4 1 2 |
3 > Railway Bridge ) Right Bank: Right Bank: 855 > Complete
21°42'3.73"N 293915.58
73°0'28.48"E 2401052.98
Bharuch Sardar Left Bank: Left Bank:
4 HTL 258 Bridge 21°42'44.03"N 298087.17 1 300 10 Complete
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GLILEE] Vertical Remarks
Type of Chainage No of CEEnea ek Clearance (complete /
Sl. No. . Location Position (Lat Long) Position (UTM) . Distance
Line (km) Piers . w.r.t. HFL / under -
between Piers) .
- MHWS (m) construction)
73°2'52.95"E 2402246.93
Right Bank: Right Bank:
21°42'59.72"N 297550.59
73°2'34.53"E 2402742.57
Left Bank: Left Bank:
Near Bharuch 21°42'49.19"N 298890.52
5 HTL 56.8 Sardar Bridge 7?’ 321.3°E 21,102420'82 3 400 18 Complete
(Island) Right Bank: Right Bank:
21°43'24.91"N 298349.87
73°3'1.26"E 2403509.18
Left Bank: Left Bank:
Near Bharuch 21°42'44.93"N 299322.77
6 HTL 57.5 Sardar Bridge 73, 336.05° 2?02264'38 2 550 20 Complete
(Island) Right Bank: Right Bank:
21°43'37.92"N 298584.2
73°3'9.45"E 2403898.38
Left Bank: Left Bank:
Near Bharuch 21°j12"48.89|:'N 299552.93
7 HTL 58 Sardar Bridge 73, 3'44.01°E 2,402385'9 2 500 20 Complete
(Island) R:gh.t Bank": Right Bank:
21°43'44 35"N 298692.5
73°3'13.21"E 2404089.03
Left Bank: Left Bank:
Ranipura Village 21°43'12.7"N 304809.36
8 HTL 63 To Uchedia 73°6'48.07"E 2403030.14 2 550 19 Complete
(Island) Right Bank: Right Bank:
21°44'5.16"N 304440.99
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Horizontal Vertical Remarks
Type of Chainage No of CEEnea ek Clearance (complete /
Sl. No. . Location Position (Lat Long) Position (UTM) . Distance
Line (km) Piers . w.r.t. HFL / under -
between Piers) .
- MHWS (m) construction)
73°6'33.21"E 2404681.94
Left Bank: Left Bank:
21°45'18.62"N 308534.25
Kabir Wada 73°8'55.14"E 2406811.21
9 HTL 68 Island Right Bank: Right Bank: . 800 25 Complete
21°45'34.6"N 307862.42
72°8'30.47"E 2407379.28
Left Bank: Left Bank:
21°49'45.94"N 307892.47
Near Janor 73°8'28.96"E 2415107.6
10 HTL 759 Village Right Bank: Right Bank: 0 700 32 Complete
21°49'38.64"N 307237.15
73°8'5.84"E 2414886.42
Left Bank: Left Bank:
21°49'55.96"N 311593.92
Near Pura 73°10'37.43"E 2415375.16
1 HTL 858 Village Right Bank: Right Bank: 0 780 20 Complete
21°50'19.67"N 311831.36
73°10'45.87"E 2416097.5
Left Bank: Left Bank:
21°49'47.2"N 312009.01
Near Rundh 73°10'52.25"E 2415096.44
12 HTL 86.3 Village Right Bank: Right Bank: 0 750 5 Complete
21°50'9.77"N 312294.99
73°11'1.59"E 2415785.35
Near Rundh Left Bank: Left Bank:
13 HTL 86.5 Village 21°49'45.19"N 312150.78 0 780 19.12 Complete

25
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GLILEE] Vertical Remarks
Type of Chainage No of e Clearance (complete /
Sl. No. . Location Position (Lat Long) Position (UTM) . Distance
Line (km) Piers . w.r.t. HFL / under -
between Piers) .
- MHWS (m) construction)
73°10'57.1"E 2415031.31
Right Bank: Right Bank:
21°50'8.53"N 312465.65
73°11'7.71"E 2415747.54
Left Bank: Left Bank:
21°49'43.92"N 312265.11
Near Rundh 73°11'1.13"E 2414990.93
14 HTL 90.8 Village Right Bank: Right Bank: 0 780 19.2 Complete
21°50'7.03"N 312576.65
73°11'11.67"E 2415698.86
Left Bank: Left Bank:
21°49'27.37"N 316640.24
. . 73°13'33.5"E 2414432.3
15 HTL 112.8 Nanikoral Village Right Bank: Right Bank: 0 800 42 Complete
21°49'48.9"N 316207.82
73°13'18.38"E 2415097.72
Left Bank: Left Bank:
21°53'33.36"N 323683.01
. 73°17'36"E 2421914.61
16 HTL 113.9 Asha Village Right Bank: Right Bank: 0 900 28 Complete
21°53'57.41"N 324269.77
73°17'55.88"E 2422650.67
Left Bank: Left Bank:
21°53'5.79"N 324567.09
17 HTL 114 Malsar Village 73°18'6.91"E 2421068.04 0 940 20 Complete
Right Bank: Right Bank:
21°53'32.37"N 325071.57
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Horizontal Vertical Remarks
Type of Chainage No of e Clearance (complete /
Sl. No. V? & Location Position (Lat Long) Position (UTM) . Distance P
Line (km) Piers . w.r.t. HFL / under -
between Piers) .
- MHWS (m) construction)
73°18'24.41"E 2421870.19
Left Bank: Left Bank:
21°52'40.31"N 325942.28
. 73°18'55.34"E 2420260.54
18 HTL 115.5 Malsar Village Right Bank: Right Bank: 0 764 28 Complete
21°53'4.79"N 326255.23
73°19'5.7"E 2421019.16
Left Bank: Left Bank:
21°53'23.63"N 329532.72
Near Sinor 73°21'0.01"E 2421554.83
1 HTL 12 74 |
9 0 Village Right Bank: Right Bank: 0 0 = Complete
21°53'26.58"N 328812.82
73°20'34.63"E 2421658.19
Left Bank: Left Bank:
21°55'18.53"N 338495.26
Near Barkal 73°26'10.83"E 2424996.29
2 HTL 134 1 |
0 3 Village Right Bank: Right Bank: 0 500 8 Complete
21°55'26.68"N 338106.38
73°25'56.81"E 2425242.83
Left Bank: Left Bank:
21°58'16.12"N 342473.21
Poicha Mandir 73°28'27.14"E 2430419.97
21 HTL 144.4 Narmada Right Bank: Right Bank: 0 850 20 Complete
21°58'38.98"N 342736.31
73°28'36.42"E 2431113.47
Vagadiya Viilage Left Bank: Left Bank:
22 HTL 1756 Near Bridge 21°51'27.59"N 364906.01 0 885 10 Complete
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Horizontal Vertical Remarks
Type of Chainage No of CEEnea ek Clearance (complete /
Sl. No. V? & Location Position (Lat Long) Position (UTM) . Distance P
Line (km) Piers . w.r.t. HFL / under -
between Piers) .
- MHWS (m) construction)
73°41'33.14"E 2417648.78
Right Bank: Right Bank:
21°51'36.58"N 365749.36
73°42'2.57"E 2417917.61
Left Bank: Left Bank:
21°49'43"N 369567.94
Near Sardar 73°44'16.01"E 2414387.89
2 HTL 181. 1 |
3 813 Sarovar Dam Right Bank: Right Bank: 0 600 > Complete
21°49'58.28"N 369530.74
73°44'13.22"E 2414820.09
Left Bank: Left Bank:
21°49'19.42"N73°44'53. 370627.25
Near Sardar 77"E 2413657.21 Crane Cable
24 Crane Cabl 182.5 Sarovar Dam Right Bank: Right Bank: 0 1513 24.3 across the Dam
21°50'7.03"N 370956.11
73°45'4.81"E 2415118.68
Table 2.16 - High Tension Lines Details
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2.2.3 Pipe Lines / Cables

The indication of the presence of underwater/sub-bedded high-pressure pipeline
was observed near to the Bhadbhut village and as per local information, at least 07
pipelines are passing across the Narmada River within the 200 mtr corridor across
the Narmada River. The pipelines usually have minimum burial depth of 01 mtr all
along the route and the at major water crossings pipeline are laid below predicted
scour profile of river bed. The gas pipelines are laid as per right to use basis and the
physical presence of the buried pipeline cannot be identified by using the existing
survey methodology. The collected details of buried pipelines are as follows:-

. g o g | s g Pos:.tion)(Lat P((LS-:-::;))n E E
z t E £ E|l 2 8| Location ong £ < Remarks
| 22 | 8= S 2 Left Bank Left Bank B 5
n © iz Right Bank Right Bank ] S
Right Bank: Right Bank: .
High 21°40'31.66"N | 276087.740 E '\ﬂ'onr'r':;:)’:‘a"cfrjgsot?:
) ) 72°50'9.63"E | 2398463.20N
1 | Pressure 32.0 | Under Bhadbhut NA NA | Narmada river is not
Pipeline Ground Left Bank: Left Bank: recommended for
21°39'48.07"N 2767480.2 E dredging activities
72°50'32.53"€ | 2397117.15N ging '

Table 2.17- Details of other cross structures

Figure 2.1- Underground High-pressure Pipeline warning sign
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2.2.4 Dams / Barrages / Locks / Weirs / Anicuts / Aqueducts

The Sardar Sarovar Dam is the only dam present in the entire survey stretch of
Narmada River. The construction of new weir is in progress at Garudeshwar. The
details of existing Dam and under construction weirare as follows:-

Crest
Structure Ch. . Position (Lat Position Length | Width Level Present
No Location .e
Name (km) Long) (UTM) (m) (m) w.r.t condition
MSL(m)
Right .
Bank:Zgl°50'5. Right Bank:
39"N73°45'2. 370901.73 E
Sardar 1825 93"E 2415068.69N Operational/
1 Sarovar ) Kevadia Loft Loft 1210 40.0 121.92 Under
Dam Bank:21°49'2 | Bank:370613 Construction
9.47"N .68E
73°44'53.21"E | 2413966.38N
Right Right
Bank:21°53'1 | Bank:361460
0.53"N .37E
73°39'32.35"E | 2420842.94N
o |Garudeshwar 21 o | Garudeshwar Left NA NA NA Under
Weir Left Bank:361463 Construction
Bank:21°52'5 31
6.20"N E2426401 28
73°39'32.58"E N ’

e

Table 2.18 - Details of Check Dams

Figure 2.2 — Downstream and Up-stream view of SardarSarovar Dam
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Details of Locks

There are no Locks present in the entire survey stretch of Narmada River.
Details of Aqueducts

There are no Aqueducts present in the survey stretch of Narmada River.

2.3 Bends
There are 39nosof bends noticed in river Narmada in a length of 226.343 km.
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 14 900
2 3.5 1000
3 12 1300
4 15.5 1150
5 16.5 1160
6 19.9 800
7 25 1470
8 36.2 4200
9 56.2 700
10 60 550
11 60.9 750
12 61.6 700
13 67 1180
14 77.9 1200
15 80.6 550
16 88.4 865
17 95.3 900
18 102 1800
19 106 1420

20 119 1160
21 124.2 900
22 126.9 1000
23 131.8 650
24 142.8 700
25 148.1 600
26 151.1 675
27 152.8 700
28 156 850
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Sr. No. Chainage (in Km) Radius of Curvature(in m)

29 164.6 560

30 166.7 490

31 167.8 550

32 168.6 700

33 171.8 850

34 180.9 480

35 181.9 560

36 186.8 900

37 189 1110

38 196 1280

39 198.6 850

Table 2.19 Radius of curvatures

2.4  Velocity and Discharge Details
The Valeport801 Velocity meter was used to log 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
stretch no 18 could not be obtained due to unavailability for sufficient water level.
The locations of current meter deployment are as follows:
. Velocity X-
Position =
Stretch | Chainage S E |(m/sec) Avera.ge Sectional Discharge
& < Velocity
No. (km) 2% Area (Cu.m)
Lat/Long East/North | 5 8 B 0.5D (m/sec.) (sq. m.)
21°39'12.2621"N | 249927.987
1 3.41 293511925 | 2396411223 | 6 0.649 0.649 15101.12 | 9815.728
21°40'36.2997"N | 257937.37
2 11.75 72°39'38 3296" | 23988744 | &3 0.662 0.662 2556.360 | 1692.310
21°41'12.5533"N | 265565.45
3 20.5 2°42'3.0504"E | 2399876 6 3.2 0.232 0.232 5857.801 | 1359.010
21°39'48.1000"N | 274198.34
4 30.03 o494 5877'e | 2397154 3 3.8 0.276 0.276 3674.954 | 1014.287
21°40'35.1311"N | 284524.74
5 41.26 2553 0386 | 2398459 3 3.2 0.363 0.363 1739.256 | 631.350
21°41'21.0496”N | 293305.01
6 50.42 23°00'7.8020°E | 2399756.4 6.7 0.142 0.142 3053.094 | 433.539
21°42'57.5556”N | 302737.58
7 60.82 2390534 65747 | 2402606 3 2.5 0.119 0.119 689.348 82.032
21°47'47.6992”N | 307582.26
8 72.2 23°08'19.4833"E | 2411479 6 5.8 0.129 0.129 1053.728 | 135.931
21°51’33.5783”N | 309478.75
9 82.15 2390922 61277 | 2418398 2 2.6 0.041 0.041 339.054 13.901
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