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Sr. 
No. 

Particulars Details 

   

A. GENERAL  

1. Location Mahi River  

a) Cluster 8 

b) State(s) Gujarat 

c) Co-ordinates& Name of Place Start End 

 Place Gulf of Khambhat Kadana Dam 

 

 Latitude 22°10'34.66"N  23°18'21.09"N  

 Longitude 72°30'36.13"E 73°49'32.38"E 

   

B. TECHNICAL  

1. Waterway   

a) National Waterway Number 66 

b) Class IV 

c) Type (Tidal/Non-Tidal) Tidal & Non-Tidal 

 Length (Km.) Total Tidal Non-Tidal 

  246.989 80.0 166.989 

d) Average Tidal Variation, if 
applicable 

3.26 meter  

e) Chart Datum Dahej Portfor Tidal Zone.The non- tidal stretches are sub-divided as 
downstream and upstream stretches of Wanakbori Dam and 
Tantroli Check Dam. 
 
 
 

 Description/Basis Tidal Stretch   
 
The tidal stretch of Mahi River is from 0 to 80 km chainage and the 
established chart datum value of 5.1 m below MSL at LNG Petronet 
terminal (approximately 50 km away from the CH 0 km) was 
considered for the entire tidal, sounding datum was transferred by 
simultaneous tidal observations at established & new gauges. 
 
Non-Tidal Stretch 
 
The non-tidal stretch of Mahi River is from Ch 80 km (U/S Umeta 
Check dam) to Ch 246.9 km (D/S Kadana Dam). The non- tidal 
stretches are sub-divided as downstream and upstream stretches 
of Wanakbori Dam and Tantroli Check Dam. 
 
Downstream of Wanakbori Dam 
 
This non-tidal stretch of Mahi River at downstream of Wanakbori 
Dam is from Ch 80.0 km to 172.6 km chainage. Narmada Canal is 
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Sr. 
No. 

Particulars Details 

passing through the Mahi River at Ch 158 km. The difference 
between water level and Sounding Datum at CWC Khanpur& LAD 
being co-related for deriving the Sounding Datum for this portion. 
 
Upstream of Wanakbori Dam & Downstream Tantroli Check Dam 
 
This non-tidal stretch of Mahi River at upstream of Wanakbori Dam 
is from Ch 172.6 km to Ch 232 km. Sounding Datum at CWC 
Wanakbori Gauge being established by the average minimum water 
level. Difference between water level and Sounding Datum & LAD 
in the river portion being taken into consideration for deriving the 
Sounding Datum for this stretch. 
 
Upstream of Tantroli Check Dam 
 
This non-tidal stretch is from upstream of Tantroli Check Dam to 
downstream of Kadana Dam (Ch 232 km to Ch 246.9 km). Sounding 
Datum being derived by the LAD and difference between water 
level & established SD.  
 

 Value Dahej       -5.1 
 
D/s of Wanakbori Dam     +26.82 
(Khanpur CWC) 
 
U/s of Wanakbori& D/s Tantroli Check Dam  +76.5 
 
U/s of Tantroli Check Dam    +127.78 
 

f) LAD Status (w.r.t. CD)       

  
Sub-stretch-1 

Sub-stretch-
2 

Sub-
stretch-3 

Sub-
stretch-

4 

Sub-
stretch-

5 

Sub-
stretch

-6 

 Stretch (From…...To……) 
0-25 km 25-35 35-55 km 

55-80 
km 

80-100 
km 

100-
125 km 

 Length with LAD < 1.2 m 22.6 5.9 16.55 20.1 3.7 8.7 

 With LAD from 1.2-1.4 m 
1.2 1.5 1.4 1.1 1.3 2.3 

 Length with LAD 1.5 – 1.7m 
0.8 1.2 1.3 1.3 1.9 3.5 

 With LAD from 1.8-2.0 m 
0 0.8 0.5 0.6 1.8 2.7 

 With LAD > 2.0 m 0.4 0.6 0.25 1.9 11.3 7.8 

        

  
Sub- 

stretch-7 
Sub-stretch-

8 
Sub- 

stretch-9 

Sub- 
stretch-

10 

Sub-
stretch-

11 
Total 

 Stretch (From…...To……) 
125-150 km 

150- 172.6 
km 

172.6-
203 km 

203-232 
km 

232-
246.9 

km   
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Sr. 
No. 

Particulars Details 

 Length with LAD < 1.2 m 11.8 7.2 5.5 9.1 4.5 115.65 

 With LAD from 1.2-1.4 m 2.5 2.8 2.6 2.7 1.2 20.6 

 Length with LAD 1.5 – 1.7m 1.6 1.6 3.5 2.9 1.1 20.7 

 With LAD from 1.8-2.0 m 0.8 1.3 2.2 2.7 0.9 14.3 

 With LAD > 2.0 m 11.8 7.2 5.5 9.1 4.5 75.65 

  Grand Total 246.9 

g) Target Depth of Proposed Fairway 
(m) 

2.0m 

h) Conservancy Works Required - 
 

 Type of Work  

 Dredging Required (M. Cum.) 12.8 Mm3 

 Bandalling No 

 Barrages & Locks Lock at Sindhrot Check Dam 

 River Training/Bank Protection 
(Km.) 

- 

i) Existing Cross Structures  

 Name of Structure Type Nos. Range of 
Horizontal 
Clearance 

Range of Vertical 
Clearance w.r.t. 

HFL/MHWS 

 Dams/Barrages/Weirs/Aqueducts 
etc. 

Wanakbori 
Dam and 2 
Check Dams 

3 NA NA 

 Bridges 2 Rail & 17 
Road Bridges 

19 10.52 m to 46.20 m -7.06 to 11.63 m 

 HT/Tele-communication lines 19HT 
Lines&7Electr
ic lines 

26 

 

250 m to 750 m 10.5 m to 22 m 

 Pipelines, underwater cables, etc. Aqueduct 1 NA NA 

   

2. Traffic  

a) Present IWT Operations (type of 
services) 

Bordi ferry Ghat at Ch.178.2 and Pattan ferry Ghat at Ch.201.30. 

b) Major industries in the hinterland 
(i.e. within 25 km. on either side) 

GIPCL, Gujarat Flurochemicals, ABB India, IOCL Gujarat Refinery, 
Wanakbori TPP, Jindal Stainless Steelway, GACL, Dhuvaran Gas 
CCPP, , Reliance Industries, Ultratech Cement, GSFC , Gulbrandsen 
Chemicals, Gayatri Chemical Industries, Apar Industries 
 

c) Connectivity of major industries 
with Rail/Road network 
(Distances/Nearest Railway 
Stations etc.) 

Within 5 km, Godhra,  Kalol,  Vadodara,  Anand,  Nadiad,  Vasad,  
Borsad,  sojitra  and Khambhat  are  main  railway  stations  located  
near  industrial  clusters along the proposed stretch of Mahi River. 
However all the industrial clusters are also well connected by 
road.Kheda, Nadiyad, Anand, Vasad and Vadodara are connected 
by national Highway. 

d) Commodities  In-bound Out-bound 

  Coal  - 

e) Future Potential (MMT)  

 Name of Commodity(mnTonnes) 5 years 10 years 15 years 20 years 25 years 
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Sr. 
No. 

Particulars Details 

 Cargo (Terminal 2) 2.6 3.3 4.0 4.6 5.6 

   

3. Terminals/Jetties  

a) Terminal/Jetty - 1 Tourist Jetty at CH 80 Km 

 Location (Bank/city/district) Sindhrot, Vadodara 

 Type/Services Tourism 

 Facilities Jetty, Buildings, STP,  Amusement park, Water Supply, Bio-Toilets, 
Parking Areaand Amusement Park, reception & disposal facilities 

 Approach - 

 Land Ownership  Govt. of Gujarat 

 Area (ha.) Govt. Private 

  2 Ha NA 

b) Terminal/Jetty – 2 Cargo Terminal at CH 150 Km 

 Location (Bank/city/district) Wanakbori 

 Type/Services Cargo 

 Facilities Jetty, Buildings, Material handling equipments, Storage Area, Water 
Supply, Toilets, Parking Area  

 Approach - 

 Land Ownership  Govt. 

 Area (ha.) Govt. Private 

  2 Ha NA 

4. Design Vessel  

a) Type Self-propelled vessel 

b) No. & Size 70m X 12m 

c) Loaded Draft 1.8 m 

d) Capacity 1000 DWT 

   

5. Navigation Aids  

a) Type  - 

b) Nos. Marine Lantern/Buyos (50 nos.) 

b) Communication Facilities DGPS, VTMS and Marine Lantern/Buyos, , RIS Station 

   

C. FINANCIAL  

1. Project Cost  

a) Capital Cost    

    

 Cost (Rs in Crores) Total Cost  

  1194.42  

b) O & M Cost   

 Cost (Rs in Crores ) 56.00  

   

2. User Charges  

a) For IWAI @ Rs. 1 per Tonne per Km for using channel 
 

3. Financial Internal Rate of Return 
(%) 

 

a) For IWAI FIRR: Channel usage @Rs 1 per tonne per Km: (-) value 
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Sr. 
No. 

Particulars Details 

   

4. Economic Internal Rate of Return 
(%) 

EIRR-13.74% 

5. 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 
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.  
 
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 
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 

 

 



  
  

 

ii                                                                               FINAL DETAILED PROJECT REPORT (STAGE-II) - RIVER MAHI 
EXECUTIVE SUMMARY 

 

2.0 Hydrographic Survey & Data Collection 

The purpose of detailed hydrographic survey was to determine the hydraulic features and 
existing conditions of the Mahi River from confluence with the Arabian Sea at Gulf of 
Khambhat at Lat22°10'34.71"N, Lon 72°30'36.31"E to Kadana Dam of 247 km length.  

Tidal Stretch is 0 to 80.0 Km and Non Tidal Stretch is 80.0 km to 246.989 km. Average tidal 
variation is 3.26 meter. 

 Water availability  

The Waterway of Mahi River for 247 Km river stretch is divided into different stretches for 
LAD status. The details of the stretches are as follows:- 

     Table 1 – LAD status 

  
  

Sub-
stretch-1 

Sub-
stretch-2 

Sub-stretch-3 Sub-stretch-4 Sub-stretch-5 Sub-stretch-6 

0-25 km 25-35 35-55 km 55-80 km 80-100 km 100-125 km 

(i) 
<1.2m  

22.6 5.9 16.55 20.1 3.7 8.7 

(ii) 1.2m 
to 1.4m 

1.2 1.5 1.4 1.1 1.3 2.3 

(iii) 
1.5m to 
1.7m 

0.8 1.2 1.3 1.3 1.9 3.5 

(iv) 
1.8m to 
2.0m 

0 0.8 0.5 0.6 1.8 2.7 

(v) > 2.0 
m  

0.4 0.6 0.25 1.9 11.3 7.8 

Total 25 10 20 25 20 25 

 

  
  

Sub- 
stretch-7 

Sub-
stretch-8 

Sub- 
stretch-9 

Sub- 
stretch-10 

Sub-
stretch-11 

Total 

125-150 km 
150- 172.6 

km 
172.6-203 

km 
203-232 km 

232-246.9 
km   

(i) <1.2m  11.8 7.2 5.5 9.1 4.5 115.65 

(ii) 1.2m 
to 1.4m 

2.5 2.8 2.6 2.7 1.2 20.6 

(iii) 1.5m 
to 1.7m 

1.6 1.6 3.5 2.9 1.1 20.7 

(iv) 1.8m 
to 2.0m 

0.8 1.3 2.2 2.7 0.9 14.3 

(v) > 2.0 m  
8.3 9.7 16.6 11.6 7.2 75.65 
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Sub- 
stretch-7 

Sub-
stretch-8 

Sub- 
stretch-9 

Sub- 
stretch-10 

Sub-
stretch-11 

Total 

125-150 km 
150- 172.6 

km 
172.6-203 

km 
203-232 km 

232-246.9 
km   

Total 25 22.6 30.4 29 14.9  246.9 

 
Soil and Water samples were collected at different locations. Soil is mainly composed of 
silt and sand.  
 
Dredging  
 
Total dredging quantities of Mahi River for Class IV is given in Table-2. 

 

             Table 2 - Dredging Summary of Mahi River 

Class Stretc
h-1 
(0-

25km) 

Stretch-2 
(25-35km) 

Stretch-3 
(35-

55km) 

Stretch-4 
(55-80km) 

Stretch-5 
((80-100km) 

Stretch-6 
(100-

125km) 

Stretch-7 
(125-

152km) 

Total 

IV 3.58 1.37 2.45 2.48 0.05 1.15 1.78 12.8
6 

 

Existing Cross Structures 
 

i)  Check Dam: 01 nos (Umeta/Sindhrot) 

 

ii) Bridges –  

Total 9 bridges are present upto 150 Km from the mouth of sea (Ch.0) including 1 
Railway bridge and 2 under construction road bridges.  
 

Clearance  Min (m) Max (m) 

Horizontal Clearance 10.52 46.20 

Vertical Clearance 
(w.r.t HFL) -7.066 11.630 

 

 
3.0 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) vide GOI Gazette Notification 

dated 26 January 2007 for safe passage of self-propelled vessels up to 2000 dead weight 

tonnage (DWT) and tug barge formation in push tow units of carrying capacity up to 8000 

tonnes.  
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WAPCOS has studied the possibility of developing  waterway as Class III, Class IV, and 

Class V.  WAPCOS has recommend Class-IV type of waterway throughout the length of 

Mahi River from CH 0 to 150KM (Terminal-2).  

 

One navigational lock is proposed at Sindhrot Check Dam as river training for navigation in 

the stretch. Demolition and reconstruction of bridges not having requisite clearance is 

proposed. 

 
4.0 Traffic Studies 

The districts that are located in the catchment area, i.e. within 25 km. of River Mahi are 
Anand, Kheda, Vadodara, Bharuch, Panchmahal and Mahisagar. These districts are 
studied in detail for finding opportunity for the proposed waterway. There exist several 
medium and large scale industries in the districts located in the catchment area of Mahi 
River. Majority of industries are located in Vadodara district. 
 

Table 3 Major Industries in the Catchment Area of Mahi River 

 Name  Location 
Dahej Port Kandla Port 

Road Rail River Road Rail River 

GIPCL Vadodara 113 110 128 414 405 695 

Gujarat Flurochemicals Vadodara 113 110 128 414 405 695 

ABB India  Vadodara 104 110 128 414 405 695 

IOCL Gujarat Refinery Vadodara 116 110 128 414 405 695 

Wanakbori TPP Balasinor 208 205 207 408 430 695 

Jindal Stainless Steelway Vadodara 131 110 143 414 405 695 

GACL Vadodara 127 156 146 390 329 695 

Dhuvaran Gas CCPP Khambhat 137 183 87 391 420 695 

Reliance Industries Vadodara 123 121 132 389 392 695 

Ultratech Cement Balasinor 199 205 198 406 422 695 

GSFC  Vadodara 125 121 145 402 331 695 

Gulbrandsen Chemicals Vadodara 89 100 128 414 429 695 

Gayatri Chemical Industries Vadodara 112 110 128 414 405 695 

Apar Industries Vadodara 114 110 128 414 405 695 
 

Table 4 Potential Commodities for River Mahi 

Commodities Source Volume (mn T) Reasoning 

Coal 

Wanakbori Thermal/ 
Captive Plant 

1 

Coal Consumption is around 5.2 Million 
Tonne. Domestic Coal is obtained from 
Chhatisgarh coalfields. Imported Coal can be 
transported from Waterways. 

Proposed Wanakbori 
Critical Power Plant 
Unit (800 MW) 

0.8 

Based on reliable inputs, this critical power 
plant is likely to mostly use imported coal. 
This volume can be lightered to the plant 
using River Mahi 
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Commodities Source Volume (mn T) Reasoning 

Fly ash 

Wanakbori TPS  1.2 

Fly Ash from Wanakbori TPS is procured by 
UltraTech cement plant. A small volume is 
utilized at the plant, while the rest gets 
transported to its Surat Unit by road. The 
volume moved by road can be shifted using  

Proposed Wanakbori 
Critical Power Plant 
Unit (800 MW) 

1 
This will be mostly surplus volume, suitable 
for distribution using the River Mahi 
waterway 

Clinker Ultratech Cement 2.0 
A prospective cargo that can be moved via 
River Mahi from UltraTech’s integrated 
clinker plant in Kuchh. 

Black Trap 
Produced in the 
Catchment area 

0.9 
This is total volume in the River Mahi 
catchment area, all of which is consumed 
locally. 

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

               Table 5: O-D particulars for potential cargo on River Mahi 

Name of 
companies Commodity 

Volume  
(mn T) Origin Destination 

Wanakbori TPS 
Coal 1 Hazira Port Wanakbori TPS 

Fly Ash 1.2 Wanakbori TPS Surat & Saurashtra 

Wanakbori 
SCTPS 
(proposed) 

Coal 0.8 
Hazira Port & Chhatisgarh 
mines Wanakbori SCTPS 

Fly ash 1 Wanakbori SCTPS Surat & Saurashtra 

UltraTech 
Cement Clinker 2 Amreli Wanakbori 

 
 

The following table depicts growth in traffic once the proposed water park, amusement 
rides, and the floating restaurants open for business at Sindhrot Dam: 
 

                Table 6: Traffic projections at the proposed tourist attractions (‘000 visitors) 

  FY23 FY25 FY30 FY35 FY40 FY45 

Amusement Park 9 22 99 107 108 108 

FloatingRestaura
nt 

35 88 397 428 468 513 

Total 44 110 497 535 576 621 

Source :Mantrana Maritime Advisory Pvt Ltd 
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Table 7: Commodity-wise traffic estimate for the proposed Terminal 

Industries Commodities 

Traffic 
Estimates  Reasoning 

(MT) 

Wanakbori TPS 

Coal 1.6 

Of the total 5.2 mn T of coal requirement, 30% has been 
targeted here. This volume is currently brought on rails, but 
has very good chances of shifting to the waterway, potentially 
resulting in net logistic savings. 

Fly ash 1.2 
This target volume currently goes by road to Surat and even 
Saurashtra.The volume designated for Suratcan be distributed 
via River Mahi. 

Wanakbori SCTPS 

Coal 0.8 
This potential traffic volume is 30% of the annual coal 
requirement for the upcoming plant, which could also be 
catered to by using River Mahi 

Fly ash 0.75 
Similar to the rationale for distribution of existing fly ash 
volume, this potential traffic can also be moved via River Mahi.  

UltraTech Cement Clinker 1.5 

This volume carries lower probability of being attracted for 
movement on River Mahi. However, with the proposed 
waterway, the likelihood for the switch should increase 
dramatically. 

Source: Mantrana Maritime Advisory Pvt. Ltd.  

 
The following table depicts projections for Terminal 2 along River Mahi: 
 

Table 8: Traffic projections for the proposed Terminal 

Cargo Source/Destination FY20 FY25 FY30 FY35 FY40 FY45 

Coal 
Wanakbori TPS 0.2 1.0 1.2 1.3 1.4 1.6 

Wanakbori SCTPS  0.1 0.3 0.4 0.6 0.7 0.8 

Coal Total 0.3 1.3 1.6 1.9 2.1 2.4 

Fly Ash 
Wanakbori TPS 0.1 0.4 0.5 0.6 0.7 0.9 

Wanakbori SCTPS  0.1 0.3 0.4 0.5 0.6 0.8 

Fly Ash Total 0.2 0.7 0.9 1.1 1.3 1.7 

Clinker UltraTech Cement 0.2 0.6 0.8 1.0 1.2 1.5 

Grand Total 0.7 2.6 3.3 4.0 4.6 5.6 

 

5.0 Terminals 

Following are the proposed terminals in the stretch of river Mahi on the basis of water 
availability, traffic requirements, land availability and environmental considerations: 
 
Terminal 1: Sindhrot Tourist Jetty     - (CH 80 km) 
Terminal 2: Wanakbori Cargo Jetty     - (CH 150 km) 
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6.0 Preliminary Engineering Design 

The proposed jetty is required to handle Self-propelled, carrying capacity 1000 DWT, Size 

(70m X 12m), Loaded draft 1.8m (Class-IV).  

No bank protection is required in such a wide river.   

A navigational lock of size 70m X 15.5m is proposed at Sindhrot Check Dam at CH 80 KM. 

7.0 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. 

The following images depict typical Class IV vessels that are used for river cargo 
transportation. These are for illustrative purposes only: 
 

 

Figure: Class IV vessels 
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8.0 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, Marine Lantern/Buyos (50 

nos.) and RIS Station (3 Nos.) has been proposed to be installed for safe navigation of 

vessels and to have complete control on traffic handled at terminal.  

9.0 Environmental and Social Aspects 

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. Therefore, it will bring a positive impact 

to the environment. 

Other Major Clearances / Approvals / Permits Applicable to the Project 

• Coastal Regulation Zone(CRZ) Govt. of Gujarat 

• Environmental Clearance from MoEF & CC 

• Forest Eco Sensitive Zone committee  

• National Board on Wildlife (NBWL) 

• Consent to Establish and operate from state pollution control board, Gujarat 

• Gujarat Maritime Board 
 

The Rapid EIA is suggested for the Project. 
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10.0  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. 

River Mahi (NW-66) has been allocated to Deendayal Port trust (DPT) for development. In 

present case scenario, officer at level of assistant director and junior account officer at 

Head Office may be required to monitor various developments & monitoring of fund 

utilization.   

 
11.0  Project Costing 

The cost arrived at are based on the budgetary quotes and the in house data base 
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 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. Total capital cost estimate for the project worked out to Rs. 1194.42 Crore. 
 
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 Rs. 56.00 Crore. Based on the 

capital cost estimate and implementation schedule. 

12.0 Implementation Schedule 

At present, Mahi River is not feasible from navigation technically and financial point of 
view.  This report can be updated at a later stage when required, by considering the fresh 
cargo analysis, change in requirement of the Government or change in policy either of the 
state or Government of India. 

13.0 Economic & Financial Analysis 

Considering life of project to be 30 years, the EIRR comes out to be 13.74%. 

Considering life of project to be 30 years and charge for using the channel is Rs. 1/tonne, 

the FIRR comes out to be Negative. 
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14.0 Conclusions & Recommendations  

WAPCOS has proposed two terminal locations at various places on the basis of traffic 
potential.  

Also, in case of River Mahi, maximum length of river is in dry state. Hence, dredging of 
river from d/s of Terminal 2 to 2.0m depth contour of sea is a very challenging task. 
However, annuity model can be adopted for dredging exclusively. 

Dredging of the river is a very challenging task. Dredging quantity calculated as approx. 
13Mm3 which is exceptionally high. Cost of the dredging coming out to be Rs. 384 Crores 
which is highly uneconomical. 
 
Mahi River is not feasible for navigation financially as well as economically due to the 
following reasons: 
 
1) Traffic Constraint 
2) Low water depths throughout the length which incurred substantial dredging of 

approx. 13 Mm3. Also, maintenance dredging of river is very difficult. 
3) Due to lack of vertical clearances, the 9 bridges situated on the proposed navigable 

stretch of waterway needs to be reconstructed and demolished which is highly 
uneconomical. 

 

Recommendations: 

Given below, there are 9 no. of bridges present across the river stretch which needs to be 
demolished and reconstructed due to lack of vertical clearances: 

1) Gambhira Bridge 
 
Horizontal clearance is available up to class-I of waterway but Vertical clearance is not 
available even of Class-I of waterway. Hence it has to be demolished and reconstructed. 
 
2) Umeta Bridge  
 
Horizontal clearance is available up to class-I of waterway but Vertical clearance is not 
available even of Class-I of waterway. Hence it has to be demolished and reconstructed. 
 
3) Under Construction Bridge 
 
Vertical clearance is available for all classes of waterway but horizontal clearance is not 
available even of Class-III of waterway. Hence it has to be demolished and reconstructed. 

 
4) Vasad Rail Bridge  
 
Horizontal clearance is available up to class-I of waterway but Vertical clearance is not 
available even of Class-I of waterway. Hence it has to be demolished and reconstructed. 
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5) Vasad NH-8 Bridge  
 
Horizontal clearance is available up to class-I of waterway and Vertical clearance is 
available up to class-II of waterway. Hence it has to be demolished and reconstructed. 
 
6) Ahmedabad Vadodara Expressway Bridge (NE 1) 
 
Horizontal clearance is available up to class-II of waterway and Vertical clearance is 
available up to class-III of waterway. Hence it has to be demolished and reconstructed. 
 
7) Poicha Bridge  
 
Horizontal clearance is available up to class-II of waterway and Vertical clearance is 
available up to class-III of waterway. Hence it has to be demolished and reconstructed. 
 
8) Raniya UC Bridge  
 
Horizontal clearance and Vertical clearance is available up to only class-I of waterway. 
Hence it has to be demolished and reconstructed. 
 
9) Galteshwar Bridge  
 
Neither of the horizontal clearance and vertical clearance is available for class-I of 
waterway. Hence it has to be demolished and reconstructed. 
 

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 
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.   

ii. 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 
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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.   

iii. 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. 

iv. Non-destructive testing for bridges can be carried out. 
 

 



  

  

 

LIST OF ABBREVIATIONS 
 

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 

UTM Universal Transverse Mercator 

VC Vertical Control 

WGS World Geodetic System 
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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 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. The lengths of all four river 
stretches under the feasibility studies (Stage-1) were as given below: 

 

Sl. 
No. 

Name of the 
River  

Description of National Waterway From:  
 

Up to: 

1. Mahi River,  
Gujarat 

248 km length of the river from 
Kadana Dam to  confluence with Gulf 
of Khambhat near Kavi railway station  
(National Waterway 66) 
 

23°18'22.35"N 
73°49'37.45"E 

22°10'34.71"N  
72°30'36.31"E 

2. Narmada 
River, 
Gujarat & 
Maharashtra  

227 km length of the river from 
Pandhariya to confluence of Narmada 
with Arabian Sea at Gulf of Khambhat 
(National Waterway 73) 
 

21°57'10.37"N 
74° 8'27.46"E 

21°38'26.81"N, 
72°33'28.24"E 

3. Sabarmati 
River, 
Gujarat 

212 km length of the river from 
Barrage near Sadoliya to confluence 
with Gulf of Khambhat near 
Khambhat 
(National Waterway 87) 
 

23°26'49.66"N 
72°48'34.85"E 

22°9'17.99"N 
72°27'27.81"E 
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Sl. 
No. 

Name of the 
River  

Description of National Waterway From:  
 

Up to: 

4. Tapi River, 
Gujarat & 
Maharashtra 

436 km length of the river from 
Hatnur Dam near Mangalwadi Long to 
confluence with Gulf of Khambhat 
(Arabian Sea)  
(National Waterway 100) 
 

21°4'21.99"N 
75°56'44.88"E 

21°2'15.51"N, 
72°39'29.63"E 

Table 1.1: National Waterways in Gujarat & Maharashtra 

 

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

 
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 

C. Feasibility studies 
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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 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, Long 
72°39'29.63"E 

 

1.2 Project Location / Details of Study Area 

The total length of the river from Minda Village, in Dhar district to its outfall in the Gulf of 
Khambhat is 724 km. The length under consideration for present studies is detailed 
below: 
 

246.989 km length of the river from Gulf of 
Khambhat (Arabian Sea) to Kadana Dam. (National 
Waterway 66) 

From: 
22°10'34.71"N, 
72°30'36.31"E 

Up to: 
246.989 km 

 

Present studies stretch passes through PanchMahal, Mahisagar, Anand and Vadodara 
district of Gujarat before falling into the Arabian Sea through the Gulf of Khambhat in 
Kheda district of Gujarat. 

 
Figure 1.2: Project Location 
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1.3 Brief Scope of Work and Compliance statement 

The brief scope of work is depicted as under: 
 

A. Hydrographic Survey & Hydro-morphological survey 

B. Traffic Survey & Techno economic feasibility 

C. Geo-technical investigations 

D. Preparation of Detailed Project Report 

 

The Compliance statement is mentioned below: 
 

A. Completed and given in Volume-III 
B. Completed and mentioned  in Volume-I  Main Report 
C. Geotechnical Investigations has been carried out at site and included in Volume-IV 

D. 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. 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. 

 

1. 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. 
 

2. 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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CHAPTER – 2 
WATERWAY/DETAILED HYDROGRAPHIC SURVEY 

 
2.1 Hydrographic Survey 

 
The detailed hydrographic and topographic survey task were undertaken from Gulf 
of Khambat Confluence (Lat 22°10'34.66"N, Long 72°30'36.13"E) to Kadana Dam, 
Kadana, Gujarat (Lat 23°18'21.09"N, Long 73°49'32.38"E) from 13 Dec 2016 to 25 Jan 
2017.  
 

2.1.1 Waterway in General and Hydro-morphological Characteristics  
 

Mahi is the major inter-state west flowing river of India, rising from the northern 
slopes of Vindhyas in Madhya Pradesh at an elevation of about 500 m and draining 
into the Gulf of Khambhat. Initially the river flows northwards through Dhar and 
Jhabua districts of Madhya Pradesh and then turns left and passes through the 
Ratlam district of Madhya Pradesh, then turning to north-west, it enters the 
Banswara district of Rajasthan and flows in south-west directions and there after 
enters the PanchMahals district of Gujarat state. Then the river continuously flows in 
the same direction through Kheda district of Gujarat and finally falls into the Gulf of 
Khambhat in Arabian Sea. The Mahi river mouth is about 15 km wide at outfall. 
 
The length under consideration for present studies is detailed below: 
 

246.989 km length of the river from 
confluence of Mahiwith Arabian Sea at Gulf 
of Khambhat to Kadana Dam 
(National Waterway 66) 

From: 
22°10'34.71"N7
2°30'36.31"E 

Up to: 
23°18'21.09"N 
73°49'32.38"E 

 
2.1.2 Existing Hydrological / Topographical Reference levels 
 

Trimble Spectra Precision GPS system was used in stand alone static observation 
mode for 24 hrs. at Lunawada for establishment of Horizontal Control in the survey 
area. Vertical Control was initially established from CWC Kadana to Lunawada Base 
by simultaneous GPS observation. Extension of the geodetic control was achieved by 
setting up new constructed BM pillars throughout the river stretches at every 10 km 
chainage approximately. Co-ordinates of such pillars were established by using DGPS 
in RTK mode.  Details of these BM pillars along with station recovery descriptions are 
mentioned at Annexure 9. Values of CWC BM at Wanakbori & Khanpur were derived 
by RTK DGPS and the same was verified with the existing Benchmark value.   
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        CWC Gauge at KadanaCh 246.9 km         GPS Observation Baase at Lunawada 
 
 

 
          Kadana Dam TBM at Ch 246.9 km  Kadana TBM 1 at Ch 244.2 km 

Figure 2.1 : Trimble Spectra Precision GPS system 
 

 
 

 

 

 

 
 

Table 2.1 : Trimble Spectra Precision GPS system 

 

 

 

 

 

 

SR. NO NAME OF BM VALUE OF CWC BM (m) 

01 KADANA CWC(Gauge Top Reading) 127.8 

02 WANAKBORI CWC(Gauge Top Reading) 76.20 

03 KHANPUR CWC MTBM 31.005 
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LEVELLING KADANA TBM TO CWC GAUGE, KADANA  

 

LEVELLING BETWEEN KADANA CWC GAUGE TO KADANA TBM 

Leg No 

Backsight Reading Foresight Reading   
Height of 

Instrument 
Reduce 
Level 

LOCATION 

  Reading Mean Reading Mean 

1 

T 4.564   0.966     127.8 
KADANA CWC 

GAUGE 

C 4.513 4.513 0.899 0.899 132.313 131.414 KADANA TBM 

B 4.462   0.832         

Table 2.2 : LEVELLING KADANA TBM TO CWC GAUGE, KADANA 

 
2.1.3 Chart Datum / Sounding Datum 
 

The datum for calculation of dredge volume needs to be adopted as per gradient of 
the river and the average water level observed for the river. The whole river stretch 
is having a tidal portion from Gulf of Khambat (Ch 0 km) to downstream of Umeta 
Check Dam (Ch 80 km) and non-tidal portion from upstream of Umeta Check Dam 
(Ch 80 km) to Kadana Dam (Ch 246.9 km). Sounding Datum of the tidal stretch was 
established from Dahej Port by simultaneous tidal observation. Sounding Datum for 
the non-tidal stretch was provided by IWAI.  

 

 Tidal Stretch   

The tidal stretch of Mahi River is from 0 to 80 km chainage and the established chart 
datum value of 5.1 m below MSL at LNG Petronet terminal (approximately 50 km 
away from the CH 0 km) was considered for the entire tidal, sounding datum was 
transferred by simultaneous tidal observations at established & new gauges. 

 
 Non-Tidal Stretch 

The non-tidal stretch of Mahi River is from Ch 80 km (U/S Umeta Check dam) to Ch 
246.9 km (D/S Kadana Dam). The non-tidal stretches are sub-divided as downstream 
and upstream stretches of Wanakbori Dam and Tantroli Check Dam. 

 
Downstream of Wanakbori Dam 

 
This non-tidal stretch of Mahi River at downstream of Wanakbori Dam is from Ch 
80.0 km to 172.6 km chainage. Narmada Canal is passing through the Mahi River at 
Ch 158 km. The difference between water level and Sounding Datum at CWC 
Khanpur & LAD being co-related for deriving the Sounding Datum for this portion. 
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Upstream of Wanakbori Dam & Downstream Tantroli Check Dam 
 

This non-tidal stretch of Mahi River at upstream of Wanakbori Dam is from Ch 172.6 
km to Ch 232 km. Sounding Datum at CWC Wanakbori Gauge being established by 
the average minimum water level. Difference between water level and Sounding 
Datum & LAD in the river portion being taken into consideration for deriving the 
Sounding Datum for this stretch. 

 
Upstream of Tantroli Check Dam 

 
This non-tidal stretch is from upstream of Tantroli Check Dam to downstream of 
Kadana Dam (Ch 232 km to Ch 246.9 km). Sounding Datum being derived by the LAD 
and difference between water level & established SD.  

 
 Dry/very shallow stretches 
 

The topographic survey method was adopted and least MSL value on every kilometer 
(per-km Stretch) is accepted for establishing a sounding datum for dry/very shallow 
stretches of Mahi River. 

  

 Maximum and Minimum Water Level 
  

Mahi River is having a primary source of water receiving from Kadana Dam. The CWC 
water level gauges present in the survey stretch of Mahi River are at Khanpur (Ch 
109 km), Wanakbori (Ch 172.6 km) and Kadana (Ch 246.9 km). The Water Level data 
was provided by IWAI and the same being mentioned at Annexure 1. CD and 
MHWS/HFL/MWL value adopted at different gauges are as follows:- 

 

Sl No Water Level 
Gauge 

Chainage 
(km) 

CD/ SD Value MHWS/HFL/ 
MWL 

1 LNG Petronet 
Terminal, Dahej 

- -5.1 3.2 

2 CWC Khanpur 109 8.76 26.82 

3 CWC Wanakbori 172.6 63.16 75.89 

4 CWC Kadana 246.9 115.32 127.78 

               Table 2.3 : Maximum and Minimum Water Level 
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Transfer of Sounding Datum. 
 
Sounding Datum for tidal zone was transferred from the nearest port at Dahej. 
Simultaneous tidal observations were carried at Dahej Port, TP 1 (Ch 0 km), TP 2 (Ch 
10 km), TP 3 (Ch 20 km) and TP 4 (Ch 30 km). Transfer of Sounding Datum for TP 5, 
TP 6, TP 7, TP 8 and TP 9 was done by single High Water & Low Water from 
Bhavnagar Port (Standard Port). 
 
Attempts had been made for deployment during the full moon. But, the boat owners 
were not agreed to run their boats during the full/ new moon keeping the threat in 
mind and moreover, GMB was not agreed to give permission during that period. 
Hence, the transfer of Sounding Datum was carried out during the neap tide. 
Sounding datum transfer table for the tidal stretch being in the succeeding pages:- 

 
Sl. 

No. 
Tide Pole Chainage 

(km) 
Stretch Zero of Tide 

Pole w.r.t 
MSL (m) 

SD above 
Zero 
of TP (m) 

SD 
w.r.t 
MSL 
(m) 

1 TP-Mahi-01 0.1 0-5.15 -3.6 -2.1 -5.7 

2 TP-Mahi-02 
10.2 

5.15-15.1 -1.7 -1.41 -3.11 

3 TP-Mahi-03 
20 

15.1-26.3 -0.9 -1.05 -1.95 

4 TP-Mahi-04 
32.6 

26.3-35.8 0.2 -1.29 -1.09 

5 TP-Mahi-05 
39 

35.8-45.55 -0.06 0.31 -0.36 

6 TP-Mahi-06 
52.1 

45.55-56.05 1.86 1.5 0.36 

7 TP-Mahi-07 
60 

56.05-65.2 1.60 0.32 1.28 

8 TP-Mahi-08 
70.4 

65.2-75.1 2.93 0.33 2.6 

9 TP-Mahi-09 
79.8 

75.1-80.0 4.58 0.31 4.27 

  Table 2.4 : Transfer of Sounding Datum 
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TRANSFER OF SOUNDING DATUM AT TP 1 FROM DAHEJ PORT 
 

TRANSFER OF SOUNDING DATUM TP1 
  

H.533 FROM DAHEJ PORT TO MAHI CH 0 KM 

(FOR SEMI DIURNAL TIDE) 
         

Date and Time of 1st LW Observation at Established Gauge 20 JAN 2017 (Date)……1900 hrs(Time) 
 

  
Position 

Established Gauge 

Lat/ 
Long 

21°41'0.54"N,  
72°31'20.71"E Position of 

New Gauge 

Lat/ Long 
 
22°11'0.94"N,  
72°29'59.84"E 

    
 

Sl No 

Name Dahej Port Name TP 1     
 

Height Above CD 
Contribution 

For 
Height Above Zero of Gauge Contribution For 

 

HW LW Factor HWs LWs HW LW Factor HWs LWs 
 

a - 2.24 1 - 2.24 - 0.324 1 - 0.324 
 

b 7.38 - 1 7.38 - 5.28 - 1 5.28 - 
 

c - 3.66 3 - 10.98 - 1.572 3 - 4.716 
 

d 6.56 - 2 13.12 - 4.102 - 2 8.204 - 
 

e - 2.68 3 - 8.04 - 0.28 3 - 0.84 
 

f 7.31 - 1 7.31 - 5.12 - 1 5.12 - 
 

g - 3.63 1 - 3.63 - 1.483 1 - 1.483 
 

Sum of Contribution 27.81 24.89   Sum of Contribution   18.604 7.363 
 

Observed MHW 6.953 
  

Observed MHW   4.651 
  

Observed MLW 3.111 
  

Observed MLW   0.92038 
  

Observed Mean Range-(R)  3.841 
  

Observed Mean Range-(r)    3.73063 
  

Observed Mean Level(M') 5.032 
  

Observed Mean Level(m')   2.78569 
  

            
CALCULATION OF SOUNDING DATUM AT NEW GAUGE Where The True Spring ML(M)' at 

  
Where The True Spring ML(M)' at 

    
Established Gauge is not known 

  
Established Gauge is known 

         
From Hydrographic Chart 

          
MHWS =   8.8 

         
MLWS =   1.4 

         
True 
Spring ML 
(M) = 

  5.1 
         

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

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

SD = -2.099311483 
Mtrs below zero of 
Gauge   

SD=   
Mtrsabobe/ below 
zero of Gauge 

RL of '0' of Gauge is (m) = -3.6 
 

  
       

SD wrt MSL(mtrs)= -5.70   
       

 
 

Table 2.5 : TRANSFER OF SOUNDING DATUM AT TP 1 FROM DAHEJ PORT 

 
Established Sounding Datum at TP 1 is -5.7 m wrt Mean Sea Level at Ch 0 km. 
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TRANSFER OF SOUNDING DATUM AT TP 2 FROM DAHEJ PORT 

 
 

TRANSFER OF SOUNDING DATUM TP2 
  

H.533 FROM DAHEJ PORT TO MAHI CH 10 KM 

(FOR SEMI DIURNAL TIDE) 
         Date and Time of 1st LW Observation at Established Gauge… 20 JAN 2017 (Date) 1840 HRS..(Time) 

 

  

Position 
Established 

Gauge 
Lat/ 
Long 

21°41'0.54"N,  
72°31'20.71"E 

Position of 
New Gauge Lat/ Long 

 22°13'45.72"N,  72°35'11.70"E 
  
  

 

Sl No 

Name Dahej Port Name TP 2     
 Height Above CD Contribution 

For 
Height Above Zero of Gauge Contribution For 

 HW LW Factor HWs LWs HW LW Factor HWs LWs 

 a - 3.11 1 - 3.11 - 0.426 1 - 0.426 

 b 7.18 - 1 7.18 - 4.46 - 1 4.46 - 

 c - 2.24 3 - 6.72 - 1.168 3 - 3.504 

 d 7.38 - 2 14.76 - 3.559 - 2 7.118 - 

 e - 3.66 3 - 10.98 - 0.458 3 - 1.374 

 f 6.56 - 1 6.56 - 4.32 - 1 4.32 - 

 g - 2.68 1 - 2.68 - 1.08 1 - 1.08 

 Sum of Contribution 28.5 23.49   Sum of Contribution   15.898 6.384 

 Observed MHW 7.125 

  
Observed MHW   3.9745 

  Observed MLW 2.936 

  
Observed MLW   0.798 

  

Observed Mean Range-(R)  
4.189 

  

Observed Mean Range-
(r)    

3.1765 

  

Observed Mean Level(M') 
5.031 

  

Observed Mean 
Level(m')   

2.38625 

  

            CALCULATION OF SOUNDING DATUM AT NEW GAUGE Where The True Spring ML(M)' at 
  Where The True Spring ML(M)' at 

    
Established Gauge is not known 

  Established Gauge is known 

         From Hydrographic Chart 

          MHWS =   8.8 
         MLWS =   1.4 
         True Spring 

ML (M) =   5.1 
         

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

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

SD = -1.411913048 Mtrsbelow zero of Gauge 
 

SD= 
 

Mtrsabobe/ below 
zero of Gauge 

RL OF '0' OF GAUGE IS(m) = -1.7  
        SD wrt MSL(mtrs)= -3.11 

         
Table 2.6 : TRANSFER OF SOUNDING DATUM AT TP 2 FROM DAHEJ PORT 

 
Established Sounding Datum at new gauge TP 2 is -3.11 m wrt Mean Sea Level 
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TRANSFER OF SOUNDING DATUM AT TP 3 FROM DAHEJ PORT 
 

TRANSFER OF SOUNDING DATUM TP3 
  

H.533 FROM DAHEJ PORT TO MAHI CH 20 KM 

(FOR SEMI DIURNAL TIDE) 
         

Date and Time of 1st LW Observation at Established Gauge…20 Jan 2017 (Date)…1730 hrs.(Time) 
  

  Position 
Established 

Gauge 

Lat/ 
Long 

21°41'0.54"N,  
72°31'20.71"E 

Position of 
New 

Gauge 

Lat/ Long 
 22°12'27.63"N,  72°40'24.18"E 
  
  

 

Sl No 

Name Dahej Port Name TP 3     
 

Height Above CD 
Contribution 

For 
Height Above Zero of Gauge Contribution For 

 

HW LW Factor HWs LWs HW LW Factor HWs LWs 
 

a - 3.11 1 - 3.11 - 0.34 1 - 0.34 
 

b 7.18 - 1 7.18 - 3.96 - 1 3.96 - 
 

c - 2.24 3 - 6.72 - 1.25 3 - 3.75 
 

d 7.38 - 2 14.76 - 3.099 - 2 6.198 - 
 

e - 3.66 3 - 10.98 - 0.42 3 - 1.26 
 

f 6.56 - 1 6.56 - 3.826 - 1 3.826 - 
 

g - 2.68 1 - 2.68 - 1.142 1 - 1.142 
 

Sum of Contribution 28.5 23.49 
 

Sum of Contribution   13.984 6.492 
 

Observed MHW 7.125 
  

Observed MHW   3.496 
  

Observed MLW 2.936 
  

Observed MLW   0.8115 
  

Observed Mean Range-(R)  4.189 
  

Observed Mean 
Range-(r)  

  2.6845 
  

Observed Mean Level(M') 5.031 
  

Observed Mean 
Level(m') 

  2.15375 
  

            
CALCULATION OF SOUNDING DATUM AT NEW GAUGE Where The True Spring ML(M)' at 

  
Where The True Spring ML(M)' at 

    
Established Gauge is not known 

  
Established Gauge is known 

         
From Hydrographic Chart 

          
MHWS =   8.8 

         
MLWS =   1.4 

         
True 
Spring ML 
(M) = 

  5.1 
         

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

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

   

SD = 
-

1.045379924 
Mtrsabovezero of Gauge 

 
SD= 

 
Mtrsabobe/ below 
zero of Gauge 

RL OF '0' OF GAUGE IS(m) = -0.9 
         

SD wrt MSL(mtrs)= -1.95 
        

 
Table 2.7 : TRANSFER OF SOUNDING DATUM AT TP 3 FROM DAHEJ PORT 

 
Established Sounding Datum at new gauge TP 3 is -1.95 m wrt Mean Sea Level 

 
 
 
 
 
 
 
 



  
  

 

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

 

TRANSFER OF SOUNDING DATUM AT TP 4 FROM DAHEJ PORT 
 
 

TRANSFER OF SOUNDING DATUM P4 
  

H.533 FROM DAHEJ PORT TO MAHI CH 32.6 KM 

(FOR SEMI DIURNAL TIDE) 
         

Date and Time of 1st LW Observation at Established Gauge…20 Jan 2017 …(Date)…1750 hrs..(Time) 
 

  Position 
Established 

Gauge 

Lat/ 
Long 

21°41'0.54"N,  
72°31'20.71"E Position of 

New Gauge 

Lat/ Long 
 
22°14'43.76"N,  
72°47'11.95"E 

    
 

Sl No 

Name Dahej Port Name TP 4     
 

Height Above CD 
Contribution 

For 
Height Above Zero of Gauge Contribution For 

 

HW LW Factor HWs LWs HW LW Factor HWs LWs 
 

a - 3.11 1 - 3.11 - 0.075 1 - 0.075 
 

b 7.18 - 1 7.18 - 2.079 - 1 2.079 - 
 

c - 2.24 3 - 6.72 - 0.086 3 - 0.258 
 

d 7.38 - 2 14.76 - 2.055 - 2 4.11 - 
 

e - 3.66 3 - 10.98 - 0.114 3 - 0.342 
 

f 6.56 - 1 6.56 - 2.328 - 1 2.328 - 
 

g - 2.68 1 - 2.68 - 0.113 1 - 0.113 
 

Sum of Contribution 28.5 23.49 
 

Sum of Contribution   8.517 0.788 
 

Observed MHW 7.125 
  

Observed MHW   2.12925 
  

Observed MLW 2.936 
  

Observed MLW   0.0985 
  

Observed Mean Range-(R)  4.189 
  

Observed Mean Range-
(r)  

  2.03075 
  

Observed Mean Level(M') 5.031 
  

Observed Mean 
Level(m') 

  1.11388 
  

            
CALCULATION OF SOUNDING DATUM AT NEW GAUGE Where The True Spring ML(M)' at 

  
Where The True Spring ML(M)' at 

    
Established Gauge is not known 

  
Established Gauge is known 

         
From Hydrographic Chart 

          
MHWS =   8.8 

         
MLWS =   1.4 

         
True Spring 
ML (M) = 

  5.1 
         

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

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

   

SD = -1.289283572 Mtrsabobe/ below zero of Gauge 
 

SD= 
 

Mtrsabobe/ below 
zero of Gauge 

RL OF '0' OF GAUGE IS(m) = 0.2 
         

SD wrt MSL(mtrs)= -1.09 
        

 
Table 2.8 : TRANSFER OF SOUNDING DATUM AT TP 4 FROM DAHEJ PORT 

 
Established Sounding Datum at new gauge TP 4 is -1.09 m wrt Mean Sea Level 
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Sounding Datum transfer at TP 5 to TP 9 was established from Bhavnagar Port 
(Standard Port) with single High & Low Water.  
 
 

TRANSFER OF SOUNDING DATUM AT TP 5 FROM BHAVNAGAR PORT 
 
 

OBSERVED HIGH WATER(A) 3.11 

OBSERVED LOW WATER(B) 0.45 

MTL,  M =(A+B)/2 1.78 

OBSERVED TIDE RANGE AT NEW GAUGE R= (A-B) 2.67 

PREDICTED HIGH WATER AT STANDARD PORT (C)  11.24 

PREDICTED LOW WATER AT STANDARD PORT (D) 1.17 

PREDICTED TIDE RANGE AT STANDARD PORT  R'= (C-D) 10.07 

RANGE RATIO r0 = R/R' 0.27 

PREDICTED RANGE AT STANDARD PORT WHEN TIDE FALL NEAR TO CD (R") 11.10 

EQUIVALET RANGE AT TIDE POLE    EqR=(r0 X R") 2.94 

EQUIVALENT HALF RANGE  (EqR/2) 1.47 

DATUM AT NEW GAUGE = (M-EqR/2) 0.31 

               Table 2.9 : TRANSFER OF SOUNDING DATUM AT TP 5 FROM DAHEJ PORT 

 
 
Sounding Datum is 0.31m above the 0 of the tide pole. 
Zero of the Tide Pole was kept at -0.056 m wrt MSL.  
Sounding Datum for TP 5 will be (-0.056-0.31)m or -0.36 m wrt Mean Sea  Level. 
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TRANSFER OF SOUNDING DATUM AT TP 6 FROM BHAVNAGAR PORT 
 

 

OBSERVED HIGH WATER(A) 4.25 

OBSERVED LOW WATER(B) 1.60 

MTL,  M =(A+B)/2 2.92 

OBSERVED TIDE RANGE AT NEW GAUGE R= (A-B) 2.65 

PREDICTED HIGH WATER AT STANDARD PORT (C)  11.60 

PREDICTED LOW WATER AT STANDARD PORT (D) 1.30 

PREDICTED TIDE RANGE AT STANDARD PORT  R'= (C-D) 10.30 

RANGE RATIO r0 = R/R' 0.26 

PREDICTED RANGE AT STANDARD PORT WHEN TIDE FALL NEAR TO CD (R") 11.10 

EQUIVALET RANGE AT TIDE POLE    EqR=(r0 X R") 2.85 

EQUIVALENT HALF RANGE  (EqR/2) 1.43 

DATUM AT NEW GAUGE = (M-EqR/2) 1.50 

Table 2.10 : TRANSFER OF SOUNDING DATUM AT TP 6FROM BHAVNAGAR PORT 
 
 

Sounding Datum is 1.5m above the 0 of the tide pole. 
Zero of the Tide Pole was kept at 1.855 m wrt MSL.  
Sounding Datum for TP 5 will be (1.855-1.50)m or -0.36 m wrt Mean Sea  Level. 
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TRANSFER OF SOUNDING DATUM AT TP 7 FROM BHAVNAGAR PORT 
 

 

OBSERVED HIGH WATER(A) 
3.45 

OBSERVED LOW WATER(B) 0.85 

MTL,  M =(A+B)/2 2.15 

OBSERVED TIDE RANGE AT NEW GAUGE R= (A-B) 2.60 

PREDICTED HIGH WATER AT STANDARD PORT (C)  9.42 

PREDICTED LOW WATER AT STANDARD PORT (D) 1.56 

PREDICTED TIDE RANGE AT STANDARD PORT  R'= (C-D) 7.86 

RANGE RATIO r0 = R/R' 0.33 

PREDICTED RANGE AT STANDARD PORT WHEN TIDE FALL NEAR TO CD (R") 11.10 

EQUIVALET RANGE AT TIDE POLE    EqR=(r0 X R") 3.66 

EQUIVALENT HALF RANGE  (EqR/2) 1.83 

DATUM AT NEW GAUGE = (M-EqR/2) 0.32 

Table 2.11 : TRANSFER OF SOUNDING DATUM AT TP 7FROM BHAVNAGAR PORT 
 
 

Sounding Datum is 0.32 m above the 0 of the tide pole. 
Zero of the Tide Pole was kept at 1.6 m wrt MSL.  
Sounding Datum for TP 5 will be (1.6-0.32) m or 1.28 m wrt Mean Sea  Level. 
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TRANSFER OF SOUNDING DATUM AT TP 8 FROM BHAVNAGAR PORT 
 

 

OBSERVED HIGH WATER(A) 3.23 

OBSERVED LOW WATER(B) 0.54 

MTL,  M =(A+B)/2 1.89 

OBSERVED TIDE RANGE AT NEW GAUGE R= (A-B) 2.69 

PREDICTED HIGH WATER AT STANDARD PORT (C)  11.16 

PREDICTED LOW WATER AT STANDARD PORT (D) 1.56 

PREDICTED TIDE RANGE AT STANDARD PORT  R'= (C-D) 9.60 

RANGE RATIO r0 = R/R' 0.28 

PREDICTED RANGE AT STANDARD PORT WHEN TIDE FALL NEAR TO CD (R") 11.10 

EQUIVALET RANGE AT TIDE POLE    EqR=(r0 X R") 3.11 

EQUIVALENT HALF RANGE  (EqR/2) 1.55 

DATUM AT NEW GAUGE = (M-EqR/2) 0.33 

Table 2.12 : TRANSFER OF SOUNDING DATUM AT TP 8 FROM BHAVNAGAR PORT 
 
 

Sounding Datum is 0.33 m above the 0 of the tide pole. 
Zero of the Tide Pole was kept at 2.93 m wrt MSL.  
Sounding Datum for TP 5 will be (2.93-0.33) m or 2.60 m wrt Mean Sea Level. 
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TRANSFER OF SOUNDING DATUM AT TP 9 FROM BHAVNAGAR PORT 
 

 

OBSERVED HIGH WATER(A) 3.24 

OBSERVED LOW WATER(B) 0.46 

MTL,  M =(A+B)/2 1.85 

OBSERVED TIDE RANGE AT NEW GAUGE R= (A-B) 2.78 

PREDICTED HIGH WATER AT STANDARD PORT (C)  11.30 

PREDICTED LOW WATER AT STANDARD PORT (D) 1.29 

PREDICTED TIDE RANGE AT STANDARD PORT  R'= (C-D) 10.01 

RANGE RATIO r0 = R/R' 0.28 

PREDICTED RANGE AT STANDARD PORT WHEN TIDE FALL NEAR TO CD (R") 11.10 

EQUIVALET RANGE AT TIDE POLE    EqR=(r0 X R") 3.08 

EQUIVALENT HALF RANGE  (EqR/2) 1.54 

DATUM AT NEW GAUGE = (M-EqR/2) 0.31 

         Table 2.13 : TRANSFER OF SOUNDING DATUM AT TP 9FROM BHAVNAGAR PORT 
 
 

Sounding Datum is 0.31 m above the 0 of the tide pole. 
Zero of the Tide Pole was kept at 4.58 m wrt MSL.  
Sounding Datum for TP 5 will be (4.58-0.31) m or 4.27 m wrt Mean Sea Level. 
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2.2  Existing Cross Structures 
 
2.2.1 Bridges 
 
There are 19 in no’s bridges present across the river. Details are tabulated below:- 

Structure Name Ch(km) 

Position (Lat Long) Position (UTM) 

Length 
(m) 

Width 
(m) 

No of 
Piers 

Horizontal 
clearance 
(Distance 
Between 
piers) (m) 

Vertical 
clearance 

(m) wrt 
HFL/MHWS Lt Bank Rt Bank Lt Bank Rt Bank 

Gambhira Bridge 
69.3 

22°16'4.32"N 
72°59'46.09"E 

22°15'38.10"N 
72°59'58.20"E 

293520.065 
2463845.24 

293856.197 
2463034.451 

872.6 
 

10.29 
 

23 
 

38.11 
 

11.630 
 

Umeta Bridge 
 

81.37 
22°20'29.98"N 
73° 3'3.17"E 

22°20'36.20"N 
73° 3'25.59"E 

299268.974 
2471943.882 

299912.383 
2472126.77 

669.13 
 

10.26 
 

19 
 

35.64 
 

-2.950 
 

Under Construction 
Bridge 

 

86.15 
22°22'56.90"N 
73° 3'32.65"E 

22°22'42.24"N 
73° 3'45.54"E 

300169.83 
2476451.56 

300532.86 
2475995.68 

588.29 
 

- 
 

13 
 

44.62 
 

- 
 

Vasad Rail Bridge 
 

92.86 
22°26'21.38"N 
73° 4'14.19"E 

22°26'9.45"N 
73° 4'28.00"E 

301439.218 
2482726.912 

301829.364 
2482354.12 

548.57 
 

31.41 
 

16 
 

30.9 
 

3.491 
 

Vasad NH-8 Bridge 
 

93.1 
22°26'28.96"N 
73° 4'19.96"E 

22°26'15.09"N 
73° 4'34.42"E 

301607.667 
2482957.175 

302015.633 
2482525.21 

594 
 

60.12 
 

16 
 

35 
 

4.279 
 

Ahmedabad 
Vadodara 

Expressway Bridge 
(NE1) 

 

98.58 

2°28'54.54"N 
73° 5'14.58"E 

22°28'56.53"N 
73° 5'34.99"E 

303226.094 
2487415.236 

303810.942 
2487469.396 

587.287 
 

27.84 
 

14 
 

41.68 
 

8.849 
 

Poicha Bridge 
 

116.71 
22°36'12.12"N 
73°10'48.04"E 

22°35'57.02"N 
73°10'54.96"E 

312922.54 
2500756.337 

313114.573 
2500289.941 

504.33 
 

7.36 
 

8 
 

45.83 
 

11.341 
 

Raniya UC Bridge 
128.65 

22°40'8.15"N 
73°15'56.12"E 

22°40'4.56"N 
73°16'12.52"E 

321805.72 
2507911.19 

322272.92 
2507795.21 

520.00 - 14 40.00 1.57 

Galteshwar Bridge 
(SH-63) 

 

142.62 
2°46'58.88"N 
3°16'33.50"E 

22°46'42.45"N 
73°16'35.18"E 

323019.542 
2520532.104 

323061.754 
2520026.2 

504.42 
 

6.9 
 

34 
 

14.84 
 

-7.066 
 

Sevaliya Rail Bridge 
 

153 
22°48'34.00"N 
3°21'27.81"E 

22°48'29.28"N 
73°21'55.94"E 

331445.58 
2523362.21 

332246.75 
2523208.37 

831.59 
 

18.26 
 

18 
 

46.20 
 

1.389 
 

Sevaliya Broken 
Bridge 

 

153.2 
22°48'43.70" 
73°21'32.34" 

22°48'33.32" 
73°21'53.12" 

331578.13 
2523659.04 

332167.06 
2523333.29 

675.31 
 

6.48 
 

66 
 

10.52 
 

NA 
 

Sevaliya Bridge 
 

153.23 
22°48'46.03"N 
73°21'31.33"E 

22°48'33.91"N 
73°21'55.67"E 

331550.26 
2523731.15 

332239.98 
2523350.64 

792.97 
 

12.18 
 

20 
 

38.95 
 

2.32 
 

Shanipur 
Bridge(NH47) 

 

155.04 
22°49'33.86"N 
73°22'7.51"E 

22°49'20.30"N 
73°22'29.20"E 

332598.06 
2525192.88 

333211.78 
2524766.95 

748.13 
 

22 
 

25 
 

30 
 

1.51 
 

Narmada Canal 
 

158 
22°51'0.07"N 
73°22'47.58"E 

22°50'52.10"N 
73°23'6.46"E 

333769.52 
2527829.91 

334305.63 
2527579.77 

601 
 

76.55 
 

23 
 

25.09 
 

2.779 
 

Thana Savli Bridge 
 

188.1 
23° 3'16.22"N 
73°28'19.44"E 

23° 3'2.08"N 
73°28'24.03"E 

343465.53 
2550371.23 

343591.15 
2549934.75 

430.95 
 

6.82 
 

10 
 

44.16 
 

5.929 
 

Hadod Bridge 
 

203.6 
23° 9'6.46"N 

73°32'52.99"E 
23° 9'1.74"N 
73°33'3.90"E 

351358.69 
2561064.059 

351667.286 
2560916.53 

342.05 
 

6.79 
 

20 
 

16.87 
 

-3.602 
 

Limbrodra Bridge 
 

212.25 
3°12'34.80"N 
73°35'59.67"E 

23°12'21.87"N 
73°36'4.65"E 

356729.53 
2567420.344 

356867.729 
2567021.198 

432.55 
 

24.18 
 

10 
 

41.82 
 

11.619 
 

Tantroli Bridge 
 

231.22 
3°15'42.99"N 
3°43'30.67"E 

23°15'34.67"N 
73°43'35.25"E 

369601.28 
2573090.216 

369729.896 
2572833.881 

286.79 
 

8.01 
 

17 
 

16.94 
 

-4.391 
 

Kadana Bridge 
244.6 

23°17'10.12"N 
3°49'45.74"E 

23°17'8.32"N 
73°49'56.60"E 

380281.923 
2575680.97 

380589.983 
2575622.594 

313.42 6.26 15 20.04 -6.271 

Table 2.14 : Bridges 
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2.2.2 Electric Lines / Communication Lines 
 

Details of HT lines and electric pole are tabulated below:- 

Sl 
No. 

Cross-
Structure 

Type 
Chainage(km) 

Position 

Vertical 
clearance 

above 
H.F.L.(m) 

Horizontal 
Clearance 

(m) 

Remarks (Complete/ 
Under - construction ) 

GLOBAL UTM 

Latitude(N) Longitude(E) Easting(m) Northing(m) 

1 HT LINE 50.87 22°15'48.2808"N 72°55'14.5648"E 285739 2463457 - 314 Under Construction 

2 HT LINE 
51.83 

22°16'16.2360"N 72°55'03.1400"E 285424 2464322 17 350 Complete 

3 HT LINE 
68.93 

22°15'49.2468"N 72°59'39.2821"E 293318 2463384 16.5 350 Complete 

4 HT LINE 
69.42 

22°15'55.9022"N 72°59'54.4274"E 293898 2463581 19.1 650 Complete 

5 HT LINE 
73.71 

22°17'25.1478"N 73°01'44.1580"E 296932 2466287 21.2 650 Complete 

6 HT LINE 
98.87 

22°29'02.7729"N 73°05'21.5974"E 303429 2487665 19.6 650 Complete 

7 HT LINE 
99 

22°29'08.1626"N 73°05'20.4727"E 303400 2487832 18.5 591 Complete 

8 HT LINE 
99.25 

22°29'14.9177"N 73°05'18.5722"E 303348 2488041 18.6 350 Complete 

9 HT LINE 
104.59 

22°31'04.0490"N 73°07'09.0990"E 306549 2491357 20.6 538 Complete 

10 HT LINE 
108.46 

22°32'29.3546"N 73°08'43.2458"E 309272 2493948 19.7 300 Complete 

11 HT LINE 
138.77 

22°45'20.1195"N 73°15'25.4080"E 321041 2517517 20.1 734 Complete 

12 HT LINE 
140.45 

22°46'14.4106"N 73°15'28.9758"E 321163 2519186 19.6 645 Complete 

13 HT LINE 
157.58 

22°50'47.0583"N 73°22'42.7773"E 333628 2527431 18.9 523 Complete 

14 
ELECTRIC 

LINE 

188.04 
23°03'12.8338”N 73°28'18.5395”E 343438 2550267 12.5 300 Complete 

15 
ELECTRIC 

LINE 

188.14 
23°03'13.4896”N 73°28'22.2358”E 343543 2550285 10.8 300 Complete 

16 HT LINE 
188.2 

23°03'13.9966”N 73°28'24.2065”E 343600 2550301 18.7 750 Complete 

17 HT LINE 
188.37 

23°03'15.5222”N 73°28'29.6845”E 343756 2550346 20.1 675 Complete 

18 HT LINE 
189.75 

23°03'30.9227”N 73°29'17.0932”E 345111 2550806 22.5 550 Complete 

19 
ELECTRIC 

LINE 

199.65 
23°06'55.6900”N 73°32'47.0821”E 351150 2557044 12.6 230 Complete 

20 HT LINE 
203.81 

23°09'11.0655”N 73°33'03.3393”E 351654 2561202 17.9 650 Complete 

21 
ELECTRIC 

LINE 

212.18 
23°12'24.5471”N 73°36'02.9876”E 356820 2567104 

13.2 
 

250 Complete 

22 HT LINE 
214.22 

23°12'18.4364”N 73°37'07.5810”E 358655 2566898 19.2 600 Complete 

23 HT LINE 
224.95 

23°15'08.2955”N 73°40'39.9762”E 364741 2572066 20.5 700 Complete 

24 
ELECTRIC 

LINE 

231.1 
23°15'36.8893”N 73°43'30.3257”E 369590 2572902 10.5 350 Complete 

25 
ELECTRIC 

LINE 

231.15 
23°15'37.7271”N 73°43'31.7890”E 369631 2572928 12.5 350 Complete 

26 
ELECTRIC 

LINE 

231.32 
23°15'40.6710”N 73°43'36.6148”E 369770 2573018 11.3 350 Complete 

Table 2.15 : High Tension Lines Details 



  
  
 

 

22                                                                        FINAL DETAILED PROJECT REPORT (STAGE-II) – RIVER MAHI 
CHAPTER-2 WATERWAY/DETAILED HYDROGRAPHIC SURVEY 

2.2.3 Pipe Lines / Cables 
 
There is no pipeline/cable in the present study stretch of Mahi River. 

 
2.2.4 Dams / Barrages / Locks / Weirs / Anicuts / Aqueducts 
 

There are two Check Dam viz. Umeta and Tantroli Check dam at Ch 80 km and Ch 232 
km respectively. Two dams are also relevant in this waterway and they are Kadana Dam 
at Ch 246.9 km and Wanakbori Dam at Ch 172.6 km.  

 
Structure 

Name 
Ch(km) Position (Lat Long) Position (UTM)    

Length 
(m) 

 
Width 

(m) 

HT wrt 
MSL 

Present 
Condition  

Lt Bank Rt Bank Lt Bank  Rt Bank 

Kadana 
Dam 

246.9 23°18'12.90"N 
73°49'21.16"E 

23°18'41.02"N 
73°50'1.32"E 

379598.26 
2577616.43 

380746.00 
2578472.00 

1551 
  

10.54 
  

131.414 
  

Completed 
  

Tantroli 
Check Dam  

232 
  

23°15'57.20"N 
73°43'54.85"E 

23°15'47.76"N 
73°44'1.41"E 

370292.67 
2573521.46 

370476.96 
2573229.20 

350 77.49 84.8 Completed 
  

Wanakbori 
Dam 

172.6 22°56'59.60"N 
73°25'30.60"E 

22°56'44.84"N 
73°25'53.52"E 

338535.41 
2538838.71 

339183.52 
2538377.23 

795.52 16.52 66.77 Completed 
  

Umeta 
Check Dam 

80 22°19'49.28"N 
73° 3'14.22"E 

22°19'50.94"N 
73° 3'33.83"E 

299568.80 
2470687.25 

300130.13 
2470731.86 

571 12.58 8.034 Completed 

Table 2.16 : Dam, Weir and Barrages 

 
 

 

 

 

 

 

 

 

 

 

 
 

Figure 2.2 : Umeta Check Dam CH 80 km 
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Figure 2.3 : Wanakbori Dam at Ch. 172.6 km 

 

Figure 2.4 : Tantroli Check Dam at Ch. 232 km 
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Figure 2.5 : Kadana Dam CH 246.9 km 

Details of Locks 

There are no Locks present in the entire survey stretch of Mahi River. 

Details of Aqueducts 

There is only one aqueduct i.e. Mahi Aqueduct which is passing across the Mahi River. Details 
being tabulated below:- 

Salient Features of Mahi Aqueduct 

Purpose Irrigation 

Location  Chainage  158 km 

Length of Aqueduct 602.50 m Width of canal at approaches 64.40 m 

Height of Aqueduct 34.50 m Flow per Second 1008 m3 

Largest river bed level EL 42.98 m Depth of flow 6.10 m 

Lowest foundation level of piers EL 39.69 m Top of Aqueduct EL 77.48 m 

Sill level of duct - Downstream EL 67.49 m Sill level of duct - Upstream EL 68.34 m 

Table 2.17 : Salient Features of Mahi Aqueduct 
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Details of Other Cross Structures. 
 
There are total 19 water-intake in the river corridor. Details are being tabulated below:- 

SL 
No. 

Structure 
Name 

Ch (km) 
Position (Lat, Long)  Position (UTM) 

Length 
(m) 

Width 
(m) 

No 
of 

Piers 

Horizontal 
clearance 
(Distance 
Between 
piers) (m) 

Vertical 
clearance 

(m) wrt 
HFL 

Start End Start End 

1 Water Intake 91.6 
22°25'38.6219N" 22°25'39.2601N" 301292.679 301227.74 

63 10 3 40 4 
073°04'9.6663 E"    073°04'7.3866 E"  2481412.398 2481432.87 

2 Water Intake 92.6 
22°26'08.8410N" 22°26'3.26120N" 301511.12 301708.68 

260 12 5 45 3.2 
073°04'16.8871 E"   073°04'23.8729 E" 2482339.29 2482165.09 

3 Water Intake 93.7 

22°26'37.0968N" 22°26'30.1800N" 302138.22 302378.9 

330 12 7 50 2.9 
073°04'38.4276 E"   073°04'46.94 E"   2483200.54 2482984.66 

4 Water Intake 94.5 

22°26'56.9379N"  22°26'48.7710N" 302680.63 302928.46 

360 10 8 45 4.2 
073°04'57.1242 E"   073°05'5.904 E"   2483804.01 2483549.59 

5 Water Intake 95.03 
22°27'11.2787N"  22°26'59.7912N" 303044.42 303429.18 

517 12 11 50 1.8 
073°05'9.6505 E"    073°05'23.2649 E" 2484240.56 2483882.24 

6 Water Intake 96.1 
22°27'34.5178N"  22°27'36.1086N" 303628.2 303946.6 

340 10 7 45 2.9 
073°05'29.75 E"     073°05'40.8648 E" 2484948.07 2484992.96 

7 Water Intake 96.2 

22°27'38.3977N"  22°27'38.2586N" 303890.31 303984.716 

100 8 1 45 - 
073°05'38.8647 E"   073°05'42.1688 E" 2485064.1 2485058.618 

8 Water Intake 96.9 

22°28'00.2439N"  22°28'01.0851N" 303535.03 303882.29 

350 6 8 45 3.1 
073°05'26.1387 E"   073°05'38.2738 E" 2485740.72 2485762.18 

9 Water Intake 98.3 

22°28'44.3348N"  22°28'45.6285N" 303551.4 303747.82 

220 10 4 40 1.8 
073°05'26.1067 E"   073°05'32.9601 E" 2487096.97 2487134.27 

10 Water Intake 99.6 

22°29'27.4633N"  22°29'27.0000N" 303509.43 303677.51 

170 8 3 40 - 
073°05'24.0467 E"   073°05'29.9331 E" 2488424.36 2488408.22 

11 Water Intake 101.2 
22°30'18.8865N"  22°30'16.4507N" 303755.76 303886.99 

125 6 2 40 - 
073°05'31.9591 E"   073°05'36.584 E"  2490003.26 2489926.65 

12 Water Intake 102.2 

22°30'49.8184N"  22°30'31.2342N" 304101.51 304332.87 

635 10 12 45 2.5 
073°05'43.6325 E"   073°05'51.9822 E" 2490950.48 2490375.79 

13 Water Intake 104.07 

22°30'53.4976N"  22°30'55.6170N" 306119.122 306090.124 

65 8 0 60 - 
073°06'54.1799 E"   073°06'53.1364 E" 2491038.113 2491103.684 

14 Water Intake 116.63 
22°35'58.9820N"  22°35'57.1911N" 313016.61 313039.085 

45 6 0 45 - 
073°10'51.5272 E"   073°10'52.3378 E" 2500350.59 2500295.215 

15 Water Intake 153.04 

22°48'36.6665N"  22°48'36.7332N" 331500.59 331466.476 

33 6 0 33 - 
073°21'29.7073 E"   073°21'28.5103 E" 2523443.63 2523446.061 

16 Water Intake 162.6 
22°52'59.8375N"  22°52'59.2266N" 332576.61 332541.343 

45 6 0 45 - 
073°22'4.3021 E"    073°22'3.0718 E"  2531527.34 2531508.942 

17 Water Intake 168.15 

22°55'27.8056N"  22°55'27.4702N" 335198.513 335209.567 

35 8 0 35 - 
073°23'34.5565 E"   073°23'34.9486 E" 2536050.273 2536039.829 

18 Water Intake 207.3 
23°10'51.3145N"  23°10'51.3746N" 353297.39 353308.472 

30 6 0 30 - 
073°34'0.0603 E"    073°34'0.4494 E"  2564270.27 2564272.014 

19 Water Intake 223.85 
23°15'06.3644N"  23°15'07.2482N" 363851.9 363845.978 

30.2 8.34 0 NA - 
073°40'8.7171 E"    073°40'8.5 E"     2572015.16 2572042.401 

Table 2.18 : Details of Other Cross Structures 
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2.3 Bends 
   

There are around 54 nos. of bends noticed in river Mahi in a length of 246.989 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 4.8 400 

2 5.4 1050 

3 14.1 820 

4 23.2 980 

5 36.1 750 

6 39.8 1550 

7 49 1020 

8 54 1200 

9 57.5 1150 

10 64.7 1050 

11 78.2 1350 

12 83. 2020 

13 88.5 2100 

14 91.6 1950 

15 95.6 1490 

16 101.8 870 

17 113.6 850 

18 117.7 700 

19 121.2 300 

20 124 750 

21 124.8 580 

22 128.9 2200 

23 139.6 1100 

24 141.5 680 

25 146.7 650 

26 147.7 620 

27 152 380 

28 153.95 510 

29 154.4 650 

30 156.4 630 

31 160.8 640 

32 163 1200 

33 176.6 900 

34 186 1100 

35 190.6 790 

36 193.9 980 
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Sr. No. Chainage (in Km) Radius of Curvature(in m) 

37 197 1180 

38 200 1190 

39 203.4 950 

40 205.7 350 

41 206 250 

42 206.3 380 

43 208 410 

44 213 1200 

45 215.5 1050 

46 219.4 800 

47 222.8 1200 

48 225.5 695 

49 228 940 

50 230.5 780 

51 236.2 910 

52 237.6 800 

53 240.2 950 

54 242.6 780 
             Table 2.19 : Radius of curvatures  

2.4 Velocity and Discharge Details 
  
Current meter observations and discharge calculations were undertaken at every 10 km 
interval approximately. Details of the same are tabulated below:- 
 

Stretch 
No 

Chainage  Position 

Observed 
Depth 

(m)  
Velocity 

Average 
Velocity 

X-
Sectional 

Area  
Discharge 

(D) (m/sec.) (m/sec.) (sq. m) M3/Sec 

(Km) Latitude Longitude Easting Nortning   0.5D       

MAHI 1  0 22°10'35.22"N 72°30'36.28"E 243249.02 2454464.38 4.2 1.21 1.21 2373.05 
2833.94 

MAHI 2  10.8 22°14'4.64"N 72°34'58.99"E 250879.93 2460785.79 3.7 1.12 1.12 
2172.40 2404.08 

MAHI 3  22 22°12'35.67"N 72°40'21.98"E 260089.32 2457903.54 4.5 1.05 1.05 
1571.03 1649.59 

MAHI 4  42.8 22°13'30.07"N 72°51'54.84"E 279960.33 2459284.95 1.8 0.58 0.58 
509.67 295.61 

MAHI 5  50 22°14'46.77"N 72°55'15.29"E 285733.74 2461564.39 2.8 0.52 0.52 
696.75 354.38 

MAHI 6  60 22°55'15.29"E 72°56'38.01"E 288184.64 2467560.59 2.8 0.59 0.59 
935.27 551.81 

MAHI 7  70 22°15'40.48"N 72°59'46.41"E 293519.29 2463111.73 3.3 0.62 0.62 
1351.15 829.19 

MAHI 8  80 22°19'20.53"N 73° 3'41.45"E 300335.94 2469792.68 2.3 0.98 0.98 
474.47 464.98 

MAHI 9  90 22°24'10.59"N 73° 4'17.87"E 301492.51 2478701.4 6.4 0.22 0.22 
1551.80 338.40 

MAHI 
10 

100 22°29'1.77"N 73° 5'20.67"E 303402.83 2487635.19 4.8 0.39 0.39 
773.13 296.69 

MAHI 
11 

110 22°32'42.71"N 73° 8'41.51"E 309228.16 2494359.21 3.7 0.47 0.47 
939.60 441.61 
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Stretch 
No 

Chainage  Position 

Observed 
Depth 

(m)  
Velocity 

Average 
Velocity 

X-
Sectional 

Area  
Discharge 

(D) (m/sec.) (m/sec.) (sq. m) M3/Sec 

(Km) Latitude Longitude Easting Nortning   0.5D       

MAHI 
12 

120 22°36'45.53"N 73°11'49.01"E 314675.57 2501762.56 3.4 0.18 0.18 
397.28 68.77 

MAHI 
13 

130 22°40'10.98"N 73°16'7.57"E 322133.1 2507994.29 1.3 0.49 0.49 
117.73 52.25 

MAHI 
14 

140 22°45'21.76"N 73°15'20.21"E 320893.42 2517569.21 6.4 0.58 0.58 
1041.93 604.32 

MAHI 
15 

150 22°47'5.36"N 73°20'11.53"E 329239.65 2520660.02 2.3 0.79 0.79 
400.10 307.23 

MAHI 
16 

160 22°51'19.89"N 73°23'1.87"E 334183.58 2528435.18 2.9 0.12 0.12 
485.62 56.72 

MAHI 
17 

170 22°55'36.55"N 73°23'55.40"E 335795.25 2536312.76 2.7 0.23 0.23 
82.13 18.89 

MAHI 
18 

180 22°59'31.41"N 73°26'15.65"E 339867.81 2543493.49 6.9 0.37 0.37 
2005.27 741.95 

MAHI 
19 

190 23° 3'15.08"N 73°28'45.38"E 344203 2550328.24 14.8 0.52 0.52 
2410.48 1204.44 

MAHI 
20 

200 23° 6'13.88"N 73°33'11.84"E 351841.53 2555750.74 6.6 0.22 0.22 
1543.15 334.09 

MAHI 
21 

209.4 23°11'46.12"N 73°34'34.54"E 354294.31 2565946.42 5.3 0.18 0.18 
134.07 24.13 

MAHI 
22 

220 23°12'35.95"N 73°39'10.06"E 362141.95 2567404.33 3.2 0.36 0.36 
467.57 168.32 

MAHI 
23 

230 23°15'46.35"N 73°42'21.47"E 367635.71 2573211 2.2  0.55 0.55 
184.68 95.33 

MAHI 
24 

240 23°16'41.19"N 73°47'43.34"E 376795.91 2574818.81 6.3 0.58 0.58 
897.67 520.65 

MAHI 
25 

246 23°17'57.11"N 73°49'49.93"E 380410.68 2577001.22 5.4 0.69 0.69 
434.95 264.41 

Table 2.20 : Current meter and discharge Detail 
 

Note: Sounding spacing is 10m. Calculation is based on Simson’s Method. 
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2.5  Waterway description  

2.5.1 Sub-Stretch 1: From Ch 0 km to Ch 25 km.  

This stretch of the surveyed river is having length of 25 km. Only Bathymetric survey was 

conducted as the width of the river from Ch 0 km to Ch 25 km is having a range from 7.5 

km to 15 km. Current meter observation and discharge measurement were carried out at 

Ch 0 km, Ch 10.8 km and Ch 22 km. BM pillar Mahi 1, Mahi 2 and Mahi 3 are falling in this 

section at Vainaj, Lunej and Ralej village respectively. Shree Stambheshwar Mahadev 

Temple is located at Kavi on the right bank. Khambat is located in the left bank in this 

section. This river portion is falling in the daily tidal zone. Simultaneous tidal observations 

were carried out wrtDahej port for deriving the Sounding Datum at three gauge stations. 

In this river portion, scanty fishing activity was observed. Agricultural activity is not viable 

along the river due to salty water. 

 

Figure 2.6: Sub-Stretch-01 from CH 0 to CH 25 km 
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