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SALIENT FEATURES OF CHHOTA KALAGACHI  RIVER  

(SUNDERBANS WATERWAYS (NW 97 )  

Sr. 

No.  
Particulars  Details  

A. GENERAL  

1.  Location   

a) Cluster 3 

b) State(s) West Bengal 

c) Co-ordinates & Name of Place Start  End 

 Place Khulna Nazat 

 Latitude 22°19'57.75"N 22°26'6.18"N 

 Longitude 88°54'21.43"E 88°50'13.52"E 

B. TECHNICAL   

1.  Waterway   

a) National Waterway Number 97 

b) Class VII  

c) Type (Tidal/Non-Tidal) Tidal 

 Length (Km.) Total  Tidal  Non -Tidal  

  15.324 Km 15.324 Km 0 Km 

d) Sounding Datum  

 

Description/Basis 

Sounding Datum was transferred at all the newly established BMôs 

using Mayapur values. Standard method was adopted for transfer 

of datum for tidal reaches areas as per Admiralty Manual. 

 Value w.r.t MSL (m) 0 ï 5 km 5 ï 10 km 10 ï 15.324 km 

  -2.36 -2.36 -2.36 

e) LAD Status (w.r.t. SD)  

  Sub -Stretch 1  Sub -Stretch 2  Sub -Stretch 3  

 Stretch Km (Fromé...Toéé) 0 ï 5 km  5 ï 10 km  10 ï 15.324 km  

 Length with LAD < 1.2 m  
0 0 0 

 With LAD from 1.2-1.4 m 
0 0 0 

 With LAD from 1.5-1.7 m 
0 0 0.2 

 With LAD from 1.8-2.0 m 
0 0 0.2 

 With LAD > 2.0 m  
5 5 4.924 
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Sr. 

No.  
Particulars  Details  

 Total 
5 5 5.324 

f)  Target Depth of Proposed Fairway 2.75 m for Class VII waterway  

g) Conservancy Works Required  

 
Type of Work  

0 ï 5 km  5 ï 10 km  10 ï 15.324 

km  

Total 

(km)  

 Dredging Required (cum.)   14,612.12 14,612.1 

 Bandalling    Nil 

 Barrages & Locks    Nil 

 River Training (Km.)    Nil 

 Bank Protection (Km.)    Nil 

h) Existing Cross Structures  

 

Name of Structure  

Type  Nos.  Range of 

Horizontal 

Clearance  

Range of Vertical 

Clearance w.r.t. 

MHWS  

 Dams/Barrages/Weirs/Aqueducts 

etc. 

Nil Nil Nil Nil 

 Bridges Nil Nil Nil Nil 

 HT/Tele-communication lines HT 1 443 m 8.1 m 

 Pipelines, underwater cables, etc. Nil Nil Nil Nil 

2.  Traffic   

a) Present IWT Operations (type of 

services) 

Local passenger ferry services are operational along the 

waterway. 

b) Major industries in the hinterland 

(i.e. within 25 km. on either side)  

There are no big industries near the survey area, however a few 

brick kilns are found along the river banks.  

c) 
Connectivity of major industries 

with Rail/Road network 

(Distances/Nearest Railway Stations 

etc.) 

The stretch is moderately well connected with road and rail 

network. The nearest major rail head is at Canning about 23 Km 

away from Chhota Kalagachi and SH 3 is about 6 Km away. 

The proposed Chhota Kalagachi waterway is also connected with 

Hogla and Raimangal waterays. 

d) Commodities  In -bound  Out -bound  

  Passenger Traffic Passenger Traffic 
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Sr. 

No.  
Particulars  Details  

e) Existing and Future Potential   

 Name of Commodity  Existing  5 years  10 years  15 years  20 years  

 Passengers traffic with 8% growth 

rate (pax per day) 

900 1542 2266 3330 4893 

   

3.  Terminals/Jetties   

a) Terminal/Jetty - 1 Tushkhali Ferry Ghat 

 Location  (Left Bank/Tushkhali) 

 Type/Services Passenger Ferry 

 
Existing Infrastructure/Facilities 

Vessels use river bank for berthing. No terminal structure or basic 

amenities for passengers are available. 

 
Proposed Infrastructure/Facilities 

Gangway, Pontoon Platform, Parking, Passenger waiting and 

ticketing area, Office complex 

 Approach Tushkhali MDR 

 Land Ownership  Government 

 Area (sq.m.) 1200 

   

b) Terminal/Jetty - 2 Arsadmiya Ferry Ghat 

 Location  (Left Bank/Arsadmiya) 

 Type/Services Passenger Ferry 

 
Existing Infrastructure/Facilities 

Vessels use river bank for berthing. No terminal structure or basic 

amenities for passengers are available. 

 
Proposed Infrastructure/Facilities 

Gangway, Pontoon Platform, Parking, Passenger waiting and 

ticketing area, Office complex 

 Approach Sarberia Dhamakhali Road 

 Land Ownership  Government 

 Area (sq.m.) 1200 

   

c) Terminal/Jetty - 3 Nazat Ferry Ghat 

 Location  (Right Bank/Nazat) 

 Type/Services Passenger Ferry 

 Existing Infrastructure/Facilities Vessels use river bank for berthing. No terminal structure or basic 
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Sr. 

No.  
Particulars  Details  

amenities for passengers are available. 

 
Proposed Infrastructure/Facilities 

Gangway, Pontoon Platform, Parking, Passenger waiting and 

ticketing area, Office complex 

 Approach Basirhat Kalinagar Road 

 Land Ownership  Government 

 Area (sq.m.) 1200 

   

4.  Design Vessel   

a) Type Fibre boat 

b) 

No. & Size 

5 Nos. (18.0m L x 3.0m B x 1.58m D) from start date of 

operation, additional 8 vessels in 10th year of operation and 

additional 14 vessels in 20th year of operation.  

c) Loaded Draft 0.8 m 

d) Capacity 25 passengers 

   

5.  Navigation Aids   

a) Type  Marking buoys 

b) Nos. 13 

   

C. FINANCIAL   

1.  Cost  Capital  Cost  (INR Lakhs) O&M Cost (INR Lakhs) 

 Fairway Development 29.22 2.92 

 Terminal Structure 1,025.69 74.40 

 Vessels  175.00 89.33 

 Total Cost including Vessel  1,356.61  195.20  

 Total Cost without Vessel cost 1,181.61  105.87  

2.  User Charges  Proposed  INR 2.50 per passenger per Km 

3.  
Financial Internal Rate of 

Return (%)  

Option 1  

Total Capital Cost + 

Total O&M cost 

Option 2  

Option 1 - Vessel 

Capital & O&M cost 

Option 3  

Vessel Capital Cost 

+ Vessel O&M Cost 

  5.58% 14.00% 34.56% 

4.  Economic Internal Rate of Option 1  Option 2  Option 3  
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Sr. 

No.  
Particulars  Details  

Return (%)  Total Capital Cost + 

Total O&M cost 

Option 1 - Vessel 

Capital & O&M cost 

Vessel Capital Cost 

+ Vessel O&M Cost 

  8.14% 16.37% 51.28% 
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EXECUTIVE SUMMARY  

1.0  INTRODUCTION  

Inland Waterways Authority of India appointed M/s Egis India for providing Consultancy Services for 

preparation of Two Stage Detailed Project Report (DPR) of Cluster 3 National Waterways. Chhota 

Kalagachi River is one of the 13 rivers clubbed in Cluster 3.  

This detailed project report of 15.324 km stretch of Chhota Kalagachi River waterway is prepared on 

the basis of recommendations from feasibility report, detailed survey & investigations, preliminary 

engineering and design and suggestions from IWAI.  

2.0  WATERWAY/DETAILED HY DROGRAPHIC SURVEY  

The 15.324 km stretch of Chhota Kalagachi National waterway proposed for DPR study lies from 

Khulna at Lat 22°19'57.75"N, Long 88°54'21.43"E to Nazat at Lat 22°26'6.18"N, Long 88°50'1 3.52"E. 

Whole stretch of Chhota Kalagachi waterway is having tidal influence with a maximum tidal variation 

of 2.715 m to a minimum tidal variation of 2.67 m. 

River width in the waterway stretch varies from 0.31 km to 0.74 km. Average flow velocity in the 

waterway varies from 0.447 m/sec to 0.793 m/sec. 

3.0  FAIRWAY DEVELOPMENT  

As obtained from the results of hydrographic survey, by taking into advantage of tidal window, 

sufficient LAD is available in the complete 15.324 km stretch of waterway, which suggests that 

waterway is technically viable for throughout the year navigation. The waterway is proposed to be 

developed as Class VII, and for this classification 14,612.12 cum of dreding is required to be done . 

The total capital and O&M cost of fairway development works out to INR 29.22 Lakh and INR 2.92 

Lakh respectively.  

4.0  TRAFFIC STUDY  

On the basis of detailed traffic  survey and studies done during DPR stage, following conclusions are 

made: 
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a) There are no big industries near the survey area, however few brick kilns are found along the 

river banks. 

b) Numerous ferry services are operated privately all along the waterway, however, the services 

lack basic inland water transport infrastructure facilities for safe navigation, embarking a nd 

disembarking 

c) From the existing ferry ghats Tushkhali, Arsadmiya and Nazat have major passenger traffic of 

about 800-900 passenger per day. 

d) Proposed Chhota Kalagachi waterway is also connected with Raimangal and Hogla waterways. 

In view of the above obse rvations, Tushkhali, Arsadmiya and Nazat ferry ghats are recommended to 

be developed for IWT services. In addition to above, Pontoon and Gangway facility is also proposed at 

Sandeshkhali ferry ghat for embarking and disembarking of passengers. 

5.0  TERMINALS  

Number of existing ferry terminal s are located all along the Chhota Kalagachi river. The existing ferry 

terminals are operated by locals and lacks facilities like embarking/disembarking of vessels, basic 

amenieties for passengers etc. In this DPR, following terminals are proposed to be developed with 

floating pontoons, gangway and necessary terminal facilities: 

a) Nazat,  

b) Arsadmiya, and 

c) Tushkhali 

In addition to above, Pontoon and Gangway facility is also proposed at Sandeshkhali ferry ghat for 

embarking and disembarking of passengers using proposed ferry route. The total cost of terminals 

works out on the basis of preliminary engineering design is provided as below:  

Sl. No.  Item  Amount in Lakh  (INR)  

1.0 Capital cost for Terminals excluding land cost 1,025.69 

2.0 O&M cost for Terminals 74.40 
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6.0  PRELIMINARY ENGINEER ING DESIGNS  

Preliminary engineering design is done for terminal structures and necessary infrastructure required 

for waterway development. Following basic facilities are provided for both the passenger  ferry 

terminal structures:  

¶ Floating Pontoon 

¶ Gangway 

¶ Approach Platform 

¶ Parking Facilities 

¶ Terminal Building  

Relevant Indian and International codes are used for preliminary design of all structures.   

7.0  VESSEL DESIGN 

Steel ferry vessels developed by West Bengal Transport Infrastructure Development Corporation 

(WBTIDC), with carrying capacity of 25 passengers are proposed to be operated in Chhota Kalagachi 

waterway for passenger ferry services. On the basis of traffic studies done in DPR, it is recommended 

that the ferry services shall be started with 5 vessels initially and after 10 year of services on the basis 

of growing passenger traffic additional 8 vessels shall be incorporated in the existing fleet. In 20 th year 

of operation additional 14 vessels shall be incorporated to cater the growing traffic demand. The 

procurement and O&M cost of ferry vessels works out to INR 175.00 lakh and INR 89.33 lakh in phase 

1. Additional procurement and O&M cost of ferry vessels in phase 2 works out to INR 280.00 lakh and 

INR 142.92 lakh & in phase 3 works out to INR 490.00 lakh and INR 250.11 lakh respectively. 

8.0  NAVIGATION & COMMUNIC ATION SYSTEM  

Aids to Navigation like marking buoys are proposed along the channel alignment. Capital and 

maintenance cost for the same works out to INR 26.78 Lakh and INR 2.68 Lakh respectively. 

9.0  ENVIRONMENTAL & SOCI AL ASPECTS 

The major objective of this study is to establish present environmental condition along the Chhota 

Kalagachi River through available data /information support ed by field studies to evaluate the impacts 

on relevant environmental attributes due to the construction & operation of the proposed project; to 

recommend adequate mitigation measures to minimize / reduce adverse impacts and to prepare an 
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Environmental Management Plan (EMP) for timely implementation of the mitigation measures to make 

the project environmentally sound and sustainable. The study basically includes: 

¶ Establishment of the present environmental scenario 

¶ Study of the specific activities related to  the project  

¶ Evaluation of the probable environmental impacts 

¶ Recommendations of necessary environmental control measures. 

¶ Preparation of Environmental Management Plan 

The study stretch passes through North 24 Parganas District of West Bengal State. North 

24Parganas is a district in southern  West Bengal, of eastern India. North 24 Parganas extends 

fromlatitude 22º11'6" North to 23º15'2" North and from longitude 88º20' East to 89º5' East. It is 

borderedto Nadia by north, to  Bangladesh (Khulna Division) by north and east, to  South 

24Parganas and Kolkata by south and to  Kolkata, Howrah and Hoogly by west. Barasat is the 

districtheadquarters of North 24 Parganas. North 24 Parganas is West Bengal's most populous 

district. It isalso the tenth -largest district in the State by area.  

The project falls under the lies in Earthquake high damage risk zone-IV as defined by the Indian 

Standard (IS) 2002 seismic zoning classification system, i.e. a zone of relative stability. The maximum 

temperature as recorded is 41°C and the minimum is 10°C. 

Assessments of impact on environment including social considerations are done in the DPR. The total 

environmental estimated cost for the project is Rs. 125.785 lakh. 

10.0  INSTITUTIONAL REQUIR EMENTS 

In view of collective development of NW -97 (Sunderbans waterways), and the proposed infrastructure 

development along Chhota Kalagachi waterway, it is recommended that the development of Chhota 

Kalagachi waterway shall be handled by Project Management Unit (PMU) proposed for development of 

Sahibkhali waterway, under the jurisdiction of Director, Inland Waterways Authority of India, Kolkata . 

Accordingly, the cost of development of Institutional requirement is considered in Sahibkhali waterway 

DPR.  

11.0  PROJECT COSTING 

The basis of cost estimates worked out as per following:  

https://en.wikipedia.org/wiki/West_Bengal
https://en.wikipedia.org/wiki/Kolkata_district
https://en.wikipedia.org/wiki/Howrah_district
https://en.wikipedia.org/wiki/Hooghly_district
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a) Standard Schedule of Rates of PWD, Govt. of West Bengal. 

b) ñUnified Schedule of Ratesò prepared by Irrigation and Waterways department, Government of 

West Bengal.  

c) The consultants experience on various projects sites proximity to the project area.  

d) Local enquiries at the time of conducting surveys. 

e) Market surveys and enquires        

f)  Judgement based on Consultantôs Experience 

Chhota Kalagachi waterway is proposed to be developed for passenger ferry services for a total 

stretch of 13 Km. The development cost for waterway comprises of:  

a) Cost for fairway development comprising dredging and navigation & communication system 

b) Cost of jetties and terminal  buildings 

c) Vessel Cost 

d) EMP cost 

The waterway is proposed to be developed for Class VII, with 3 passenger terminals and 5 passenger 

ferry vessels at the inception stage. The ferry ghats proposed to be developed for Passenger ferry 

services in this DPR are Tushkhali, Arsadmiya and Nazat. Additionally, pontoon and Gangway is 

proposed at Sandeshkhali ferry ghat. The capital cost for development of the system components of 

the project viz., development of the designed waterway and construction of IWT terminals h as been 

worked out as INR 1,356.61 Lakh for phase 1 with 5 vessels. In 10th year of operation capital cost of 

purchasing additional 8 vessels is INR 280.00 Lakh and in 20th year of operation capital cost of 

purchasing additional 14 vessels is INR 490.00 Lakh. The additional vessels shall be purchased on the 

basis of growing passenger traffic. Correspondingly O&M cost for Chhota Kalagachi waterway works 

out to INR 195.20 Lakh from inception stage and additional INR 142.92 Lakh from 11th year of 

operation due to additional 8 vessels. 

12.0  IMPLEMENTATION SCHED ULE 

The project is scheduled to be completed in 24 months from the start date of construction.  

13.0  ECONOMIC & FINANCIAL  ANALYSIS  

An attempt has been made to estimate the possible revenue available from this service. Although this 

has been calculated in a thorough and logical manner the study is based on many assumptions and it 

should therefore be taken as a guide to the magnitude of possible revenue.  
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A downtime of about 2 months is assumed, which could be occurred due to weather, operational or 

other factors. Hence, it is assumed that the full service is operating for 300 days annually.  

The calculated FIRR and EIRR for varying fare are shown as below: 

Sr. 
No.  

Fare (INR) 

per 
passenger 

per KM  

Option -1:  

Total Capital Cost + 

Total O&M cost  

Option -2:  

Option 1 -  Vessel 

Capital & O&M cost  

Option -3:  

Vessel Capital Cost 

+ Vessel O&M Cost  

FIRR 
(%)  

EIRR 
(%)  

FIRR 
(%)  

EIRR 
(%)  

FIRR 
(%)  

EIRR 
(%)  

1 0.50 
Not 

Calculable 
Not 

Calculable -14.16% -3.41% 
Not 

Calculable 
Not 

Calculable 

2 1.00 
Not 

Calculable 

Not 
Calculable 

1.76% 5.68% -4.63% 13.15% 

3 1.50 -10.34% -3.76% 7.35% 10.31% 14.96% 28.74% 

4 2.00 0.54% 3.85% 11.08% 13.65% 25.42% 40.41% 

5 2.50 5.58% 8.14% 14.00% 16.37% 34.56% 51.28% 

6 3.00 9.05% 11.29% 16.47% 18.72% 43.55% 61.95% 

7 3.50 11.80% 13.85% 18.65% 20.82% 52.72% 72.59% 

8 4.00 14.11% 16.05% 20.62% 22.75% 62.15% 83.23% 

9 4.50 16.15% 18.02% 22.45% 24.55% 71.84% 93.90% 

10 5.00 17.99% 19.81% 24.17% 26.25% 81.73% 104.60% 

        

Not Calculable All/majorly negative cash-flows   

From the above table, it can be concluded that the proposed IWT operation along Chhota Kalagachi 

waterway is financially and economically viable for all the three options with a tarrif of INR 2.50 per 

passenger per Km and above for proposed OD pairs to/from Tushkhali ï Nazat jetties. 

Project life cycle cost analysis is also done for Chhota Kalagachi waterway DPR and for 20 years of 

project life cycle with a tariff of INR 2.50 per passenger per Km the results concluded are as below: 

Option 1: Total Capital Cost + Total O&M cost: 

With project life cycle cost of INR 10,897 Lacs, the breakeven occurs during 15th year of operation. 
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Option 2: Option 1 - Vessel Capital & O&M cost 

With project life cycle cost of INR 4,963 Lacs, the breakeven occurs during 09th year of operation. 

Option 3: Vessel Capital Cost + Vessel O&M Cost  

With project life cycle cost of INR 5,933 Lacs, the breakeven occurs during 2nd year of operation. 

14.0  CONCLUSION  

On the basis of studies done in this DPR following conclusions are made: 

a) By taking into advantage of tidal window, sufficient LAD is available in the complete 15.324 km 

stretch of waterway, which suggests that waterway, is viab le for throughout the year 

navigation. 

b) There are no big industries near the survey area, however a few brick kilns are found along the 

river banks. 

c) Locally operated passenger ferry services are operational all along the waterway, however the 

existing ferry services lack the basic safety and security features. 

The cost benefit analysis, calculations done for financial internal rate of return (FIRR) and Economic 

internal rate of return (EIRR) concludes that the project is financially and economically viable with a 

tariff of INR 2.50 per passenger per Km and above for proposed OD pairs to/from Tushkhali ï Nazat 

jetties, in case the project is implemented in a single package. However, in case the project is 

implemented in separate packages as shown below, the tariff can be reduced accordingly. 

Package ï 1 : Construction, Operation & Maintenance of fairway and jetties 

Package ï 2 : Procurement, operation & maintenance of Ferry Vessel. 
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1.0  INTRODUCTION  

Inland Waterways Authority of India (IWAI), an undertaking of Ministry of Shipping, Government of 

India intends to develop 106 new National Waterways in addition to the exiting 5 National waterways. 

The National waterways are proposed to be developed as a composite and integrated water transport 

system with the existing rail and road infrastructure across the country.  

In view of this, IWAI invited online bids for ñConsultancy Services for preparation of Two Stage 

Detailed Project Report of the 106 National Waterways in a set of eight clusters. Each waterway is to 

be explored for the potential of year round commercial navigation during Stage -1 (Feasibility Studies) 

of the project. The second stage comprises of preparation of techno-commercial detailed project 

report of the river/stretches approved by IWAI for stage -2 studies. Egis India Consulting Engineers 

Pvt. Ltd (EICEPL) was awarded the work for two stage DPR studies of two out of eight clusters 

respectively. Chhota Kalagachi River was clubbed under Cluster -3 for the two stage DPR studies. 

This detailed project report of 15.324 km stretch of Chhota Kalagachi waterway is prepared on the 

basis of recommendations from feasibility report, detailed survey & investigat ions, preliminary 

engineering and design and suggestions from IWAI. The report is prepared in accordance with 

detailed ToR as per the agreement (Refer Annexure 1) . 

1.1  PROJECT BACKGROUND AND SUMMARY OF PREVIO US STUDY 

Chhota Kalagachi  River (under Sunderbans Waterways)  is declared as National Waterway-97 

as per ñThe National Waterway Act, 2016ò, No. 17 of 2016, published in the Gazette of India, Part ï 

II - Section 1 no. 18, New Delhi, Saturday, March 26/2016/Chaitra 6, 1938 (Saka), by Ministry of Law 

and Justice (Legislative Department). 

As per the Gazette notification, total 13 rivers (including Chhota Kalagachi River) was covered in the 

Sunderbans waterways (NW-97). Following section of the Chhota Kalagachi River is declared as 

National Waterway and recommended for feasibility studies by IWAI:  

Length  
Co-ordinate  

 at Start  
Start Location  

Co-ordinate  

 at End  
End Location  

15.324 Km 
22°19'57.75"N 

Khulna 
22°26'6.18"N 

Nazat 
88°54'21.43"E 88°50'13.52"E 
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A single feasibility report was prepared for all the 13 rivers covered under Sunderbans Waterways. 

Following conclusions were made for Chhota Kalagachi River in the feasibility report.   

ü The waterway is a tidal river having year round navigational  possibility. 

ü The river can be recommended for DPR studies. 

The above conclusions were made on the basis of findings during the feasibility study stage. Detailed 

survey and investigations are done including preliminary engineering studies as per the scope of work 

defined in the ToR to validate above conclusions and to identify the development works required for 

making a techno-economically viable IWT in Chhota Kalagachi WW.  

Based on the above conclusions/observations done during feasibility studies i.e. first stage of the 

studies, IWAI recommended following stretch of Chhota Kalagachi River for second stage of the 

studies i.e. for detailed project report.  

Length  
Co-ordinate  

 at Start  
Start Location  

Co-ordinate  

 at End  
End Location  

15.324 Km 
22°19'57.75"N 

Khulna 
22°26'6.18"N 

Nazat 
88°54'21.43"E 88°50'13.52"E 

1.2  PROJECT LOCATION / D ETAILS OF STUDY AREA  

Complete 15.324 km stretch of Chhota Kalagachi waterway is located in North 24 Parganas district of 

West Bengal. As observed during the feasibility studies, complete stretch of waterway is having tidal 

influence. Locally operated jetties/ferry ghats  are also available at various locations all along the river 

stretch.  

Chhota Kalagachi waterway project location as per DPR is shown in Figure 1 . The detailed layout 

plan of waterway is provided in Drawing attached as Volume -II . 
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Figure 1: Chhota Kalagachi  National  Waterway Project Location  

1.3   BRIEF SCOPE OF WORK AND COMPLIANCE STAT EMENT 

The brief scope of work for the project comprises of : 

a) Hydrographic and Hydro-morphological Survey and Investigations 

i. Installation of bench mark pillars  

ii. Installation of water level gauges and observations as per TOR 

iii. Bathymetric & Topographic Survey 

iv. Current velocity and discharge measurements 
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v. Collection of water & bottom samples and analysis as per TOR 

vi. Collection of Topographical features. 

vii. Survey chart preparation 

b) Traffic Survey 

c) Geotechnical investigations 

d) Environmental & social impact assessment 

e) Analysis of collected data and preliminary engineering design 

f)  Scheduling and costing 

g) Economic & Financial analysis for assessment of techno economic feasibility 

h) Conclusion and recommendations. 

The scope of work mentioned above, under Hydrographic and hydro-morphological survey was 

covered in the Hydrographic Survey Charts and Report, submitted as part of first deliverable under 

Stage-II of the project.  The compliance statement of detailed project report covering the remaining 

scope of work as per TOR is provided as below: 

Sr. No.  
Section ï 6 Terms of Reference  

Clause No . 1.2  
Covered under Chapter No./ Title  

1.0  Assessment of Hydrographic Survey Report 
Chapter 2: Waterway/Detailed 

Hydrographic Survey 

2.0  Traffic Survey Chapter 4: Traffic Study 

3.0  Geotechnical investigations Chapter 5: Terminals 

4.0  
Environmental & Social impact assessment Chapter 9: Environmental and Social 

Aspects 

5.0  
Analysis of collected data and preliminary 

engineering design 

Chapter 6: Preliminary engineering 

Designs 

6.0  Scheduling and costing 
Chapter 11: Project Costing 

Chapter 12: Implementation Schedule 

7.0  
Economic & Financial analysis for assessment 

of techno economic feasibility 

Chapter 13: Economic and Financial 

Analysis 

8.0  Conclusion and recommendations. 
Chapter 14: Conclusion and 

Recommendations 

The above scope of works shall be executed as per the framework shown below;   
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1.4   BRIEF METHODOLOGY &  APPROACH 

The stretch of waterway, recommended for DPR studies is surveyed and studied in detail for techno-

economic development of IWT along the proposed stretch.  

Detailed hydrographic, hydro-morphological survey and investigations, traffic, environment and social  

survey is done out along the stretch. The data collected from survey is further analysed in detail for 

design of waterway, estimating of dredging quantity and finalising location and type of 

jetties/terminals required along the waterway. On the basis of D PR level design and drawings, cost 

estimate, financial and economic evaluation is done. The techno-economic viability of IWT 

development along the proposed stretch is assessed and concluded in the report. 

Stage -2:

Field Survey & Investigations

Benchmark Establishment

Hydrographic survey & 
Topographic details

Water level (Guage 
Measurement)

Current & Discharge 
Measurement

Water & Soil samples

Traffic Surveys

Stage -2: 

Project Studies

Analysis of Hydrographic survey data 
& existing infrastructure

Traffic studies, Vessel analysis & 
dredging

Proposed location for terminals/ports 
loading and unloading terminals

Environmental Impact studies

Fairway design, Navigational Aids 
and communication facilities

River training, shore/bank protection 
measures

Preliminary design of proposed 
facilities & infrastructure, alternatives

BOQ and Cost Estimation

Financial & Economic analysis
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DPR studies have been construed as a means to establish the techno-commercial viability of the 

development of waterway, and accordingly have been takenïup in two stages:  

Stage-I:   Establishment of Technical Viability 

Stage-II:   Assessment of Financial/Economic viability, in case the technical viability is 

established. 

A detailed DPR methodology and the expected outcome in fulfilling the assignment are presented as 

below: 

Stage -I :   Establishment of Technical Viability  

Technical viability has been established on the survey & investigations, as per Volume-III  of this 

report. Following of two major parameters have been considered to establish the technical viability:  

¶ Availability of LAD (Least Available Depth) & dredging quantity for proposed Class of 

waterway 

¶ Availability of Traffic (cargo/RO-RO/passenger) 

In case, the traffic is available, all technical possibilities shall be explored to ensure the required LAD 

and further studies for assessment of financial viability (Stage-II) shall be performed to assess the 

complete techno-commercial viability. 

However, in case, no traffic is available, the development of waterway in the specific reach of the river 

shall be considered as ñTechnically Not-Viableò and stage ïII studies are not warranted.  

Stage -II :  Assessment of Financial/Economic  Viability  

Stage-II studies shall comprise of the following:  

a)  Design, Analysis and Costing  

¶ Fairway Development 

¶ Terminal 

¶ Vessel 

¶ Environmental and Social Studies 

¶ Navigation and Communication Facilities 
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¶ Institutional Requirement  

¶ Project Costing 

¶ Implementation Schedule 

b)  Commercial Viabilit y 

¶ Estimation of economic and financial Returns 

For Commercially viable project, the DPR will be concluded with providing recommendations for 

development. 

For Commercially non-viable project, the DPR will be concluded declaring the project as commercially 

non-viable. 

Above methodology is also presented as a flow chart in Figure 2 as below: 
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Figure 2: DPR Approach and Methodology Flow Chart  
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1.4.1  Classification of Waterways  

For safe plying of self- propelled vessels up to 2000 tonne Dead Weight Tonnage (DWT) and tug-

barge formation in push tow units of  carrying capacity up to 8000 tonne, National waterways can be 

classified in the following categories as suggested by IWAI: 

Table 1: Classification of National Waterway -Rivers  

Class of 

Waterway  

Depth 

(m)  

Bottom 

Width 

(m)  

Bend 

Radius 

(m)  

Vertical 

Clearance 

(m)  

Horizontal 

Clearance 

Between 
Piers (m)  

Self propelled vessel 

Carrying Capacity  

CLASS-I  1.2 30 300 4 30 100 tonne Dead Weight 

Tonnage (approx. size 32m 
overall length, 5m moulded 

breadth and 1.0m loaded 
draft or one tug and two 

barges combination of 200 
tonne Dead Weight Tonnage 

(approx. size 80m overall 

length, 5m moulded breadth 
and 1.0m loaded draft).  

CLASS-II  1.4 40 500 5 40 300 tonne Dead Weight 

Tonnage (approx. size 45m 
overall length, 8m moulded 

breadth and 1.2m loaded 
draft or one tug and two 

barges combination of 600 

tonne Dead Weight Tonnage 
(approx. size 110m overall 

length, 8m moulded breadth 
and 1.2m loaded draft).  

CLASS-III  1.7 50 700 6 50 500 tonne Dead Weight 

Tonnage (approx. size 58m 
overall length, 9m moulded 

breadth and 1.5m loaded 
draft or one tug and two 

barges combination of 1000 

tonne Dead Weight Tonnage 
(approx. size 141m overall 

length, 9m moulded breadth 
and 1.5m loaded draft).  

CLASS-IV  2.0 50 800 8 50 1000 tonne Dead Weight 

Tonnage (approx. size 70m 
overall length, 12m moulded 
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Class of 

Waterway  

Depth 

(m)  

Bottom 

Width 

(m)  

Bend 

Radius 

(m)  

Vertical 

Clearance 

(m)  

Horizontal 

Clearance 

Between 
Piers (m)  

Self propelled vessel 

Carrying Capacity  

breadth and 1.8m loaded 
draft or one tug and two 

barges combination of 2000 

tonne Dead Weight Tonnage 
(approx. size 170m overall 

length, 12m moulded 
breadth and 1.8m loaded 

draft) . 

CLASS-V 2.0 80 800 8 80 1000 tonne Dead Weight 
Tonnage (approx. size 70m 

overall length, 12m moulded 
breadth and 1.8m loaded 

draft or one tug and two 

barges combination of 4000 
tonne Dead Weight Tonnage 

(approx. size 170m overall 
length, 24m moulded 

breadth and 1.8m loaded 

draft).  

CLASS-VI  2.75 80 900 10 80 2000 tonne Dead Weight 

Tonnage (approx. size 86m 

overall length, 14m moulded 
breadth and 2.5m loaded 

draft or one tug and two 
barges combination of 4000 

tonne Dead Weight Tonnage 
(approx. size 210m overall 

length, 14m moulded 

breadth and 2.5m loaded 
draft).  

CLASS-VII  2.75 100 900 10 100 2000 tonne Dead Weight 

Tonnage (approx. size 86m 
overall length, 14m moulded 

breadth and 2.5m loaded 
draft or one tug and two 

barges combination of 8000 
tonne Dead Weight Tonnage 

(approx. size 210m overall 

length, 28m moulded 
breadth and 2.5m loaded 

draft or with higher dims). 
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In addition to the above, IWAI also given guidelines regarding vertical clearances with respect to 

transmission lines for National waterways as below: 

Type of Transmission Lines  Vertical Clearance  

Low voltage transmission lines including telephone lines 16.5 

High voltage transmission lines, not exceeding 110 kilo 

volt 
19.0 

High voltage transmission lines, exceeding 110 kilo volt 19.0 

  
+1 centimetres extra for each 

additional 1 kilovolt  

Also: 

a) Waterway side slopes should be kept as 1(V): 5(H);  

b) Minimum depth of channel should normally be available for about 330 days of the year;  

c) Vertical clearance at cross structure over the waterway should be available at least in central 

75% portion of each of the spans in entire width of the waterway;  

d) For rivers, vertical clearance should be kept over Navigational High Flood Level (NHFL), 

which is the highest flood level at a frequency of 5% in any year over a period of last twenty 

years. 

1.4.2  Measures to Improve th e Depth  

The basic parameters considered for the fairway design are:  

¶ Depth  

¶ Width  

¶ Side slopes  

¶ Bends  

As explained above, as the classification of waterways in India is based on the experience gained in 

various waterways, the characteristic features of the design waterways based on studies carried out 

by IWAI are furnished below and the same shall be followed.  

Fairway Design  
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The fairway depth should be good enough to ensure steerability of the vessel and to prevent bottom 

feel. To meet this requirement, the minimum depth that is needed in a channel would commonly be 

the sum of the draught (draft) of the vessel and other tolerance factors. The tolerance factors to be 

considered are listed as:  

¶ Factor of keel clearance to avoid touching of the vessel to the  ground and minimum free water 

below the keel for maintaining control on manoeuvring,  

¶ Wave tolerance for the heaving and pitching of the vessel due to wave motion,  

¶ Squat, increase of draft due to ship motion,  

¶ Tolerance for siltation and dredging,  

¶ Increase of draught due to trim and heaving due to unequal loading and steering manoeuvre 

respectively, and  

¶ Tolerance for the change of draught during the transition from salt water to fresh water.  

The keel clearance factor is the prime concern of the all tolerance factors considered. As per the 

standards laid down by German Code of practice (EAU 80), a 0.3 m layer of water column below the 

keel of the loaded ship is sufficient for free manoeuvrability of the vessel.  

IWAIôs experience in inland waterways in India and sub-continent (Bangladesh and Myanmar) shows 

that the under keel clearance for free manoeuvrability of the vessel varies between 0.2 and 0.5 m 

depending upon the soil characteristics of the channel bed and other parameters.  

Width of a Channel   

The total width of a navigation waterway (W) in general is expressed in terms of a beam of a vessel 

(B). The design width for the proposed two -way navigation can be obtained as:  

  W   = BM + BM1 + C + 2C1  

Where: W  = Navigation channel width for two -way navigation.  

BM   = Maneuvering zone for the design vessel which takes into account the directional 

stability of vessel.  

BM1  = Maneuvering zone for the upcoming vessel which takes into account the directional 

stability of vessel.  
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C   = Width of separa ting zone.  

C1  = Width of the security area, between the maneuvering zone and the channel side 

which is accounted for environmental and human factors including bank suction.  

Values recommended by various authorities for the above equation vary within wid e limits. Some of 

the recommended values are presented here:  

BM   = 1.3 B to 3.0 B  

BM   = BM1  

C   = 0.5 B to 1.0 B  

C1   = 0.3 B to 1.5 B  

Where, B   = Beam of a design vessel.  

Based on the experience and recommendations of experts on Inland Waterways, the factors 

considered for the present design are:  

BM   = 1.8 B  

BM   = BM1  

C   = 0.5 B  

C1   = 0.5 B  

The designed channel width = 1.8B+1.8B+0.5B+2x0.5B for two way navigation at draft level = 5.1B. 

The bottom width of the channel for two -way navigation for the design vessel can generally be 

considered as 5 x B. 

Slopes  

The selection of slope is in accordance with the soil characteristics of the bed and banks, width of the 

waterway etc. The adopted channel slope shall be 1:5  

Width Allowance at  Bends  

In bends, the width of the fairway should be more than the width of the canal that is designed for a 

straight reach to allow for a drift of the vessel in a curved portion of the waterway. It means that the 

vessel occupies a greater width in bends than in a straight stretch of the waterway. The drift of the 

vessel depends on the radius of the bend, the speed of the vessel, wind forces, the flow pattern and 

the loading of the vessel. The drift angle is larger for vessels traveling in the downstream th an the 
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upstream direction. The drift angle is inversely proportional to the bend radius 'R', that is, the larger 

the radius the smaller the value of drift angle. Unloaded ships normally subjected to more drift and 

consequently take up a greater width in be nds than loaded ships and therefore the proposed 

allowance at the keel level of the unloaded ships is larger than the loaded ships.  

Dredging of Navigational Channel  

The dredging quantities for the above design channel shall be worked out based on the bat hymetric 

surveys carried out. The system and different type of navigation marks shall be proposed in the DPR 

are given as follows:  

¶ Lateral marks, to mark the left and right sides of the navigation route to be followed by 

navigator;  

¶ Bifurcation marks, to mark the middle ground between the navigation channel, bifurcated 

channel and isolated dangers in the middle of the navigational channel;  

¶ Shore marks; 

¶ Bank wise marks, to indicate the channel at point where it approaches a bank;  

¶ Crossing marks, to indicated crossing and alignment of the channel from one bank to another;  

¶ Marks of prohibited areas, to indicate no permission of entry;  

¶ Sound signal marks, to indicate use of horning or other sound signals;  

¶ Marks for traffic control, to control up bound or down bo und vessel in one way or sequence 

passage or to prohibit navigation;  

¶ Marks on bridges, to indicate the passage through bridges; 

¶ Depth indicator marks, to indicate shallow areas ahead in the navigation channel;  

¶ Width indicator marks, to indicate the narrow stretches ahead in the navigational channel; 

¶ River training marks, to indicate the ongoing river training works in the river to the navigators.  

1.4.3  Identification of IWT Terminals  

Site selection is the most important as it decides the investment for establish ing the terminal facilities. 

Hence, proper consideration has to be given to select the most optimum location which will minimise 

the capital investment and other recurring cost during operation. The selection of suitable site shall be 

carried out with the view of following considerations:  

¶ Water availability near the terminal land throughout the year especially during lean season;  

¶ Stable river channel with sufficient depth;  
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¶ Favourable hydraulic conditions for berthing and cargo handling;  

¶ Availability of terminal land for infrastructure, cargo storage and handling;  

¶ Traffic potential and cargo characteristics; and  

¶ Navigational safety.  

The proposed IWT Terminals shall be planned with the following infrastructure facilities for operation:  

i) Steel Gangway resting on a floating pontoon. The detailed engineering & design of gangway 

arrangement shall be carried out during the construction stage. The preliminary layout 

drawing shall be proposed in the DPR; 

ii) Administration Building and Bank protection arrangement; 

iii) Covered Storage Shed/Transit Shed; 

iv) Open storage area; 

v) Security Shed; 

vi) Forklift Trucks, Pay loaders & Dumper tracks; and 

vii) Weigh Bridge, Watch and ward, Compound wall, Firefighting arrangement, Electrical & PH 

Facilities including DG.  

The terminal shall be proposed with suitable mooring facilities, firefighting water line, water supply 

pipeline, power line for shore connection to barges, fenders etc. Preliminary planning and master plan 

shall be prepared in the DPR stage as per the relevant IS codes. It is envisaged and proposed that to 

the extent possible, all shore/river bank based buildings / godown are prefabricated, pre -engineered 

type conforming to the best standards in vogue in logistic / supply chain industry.  

Other Alternatives to Improve for Naviga tion  

Based on our earlier study for Ganga River between the reach from Allahabad to Ghazipur, there are 

many methods available to improve river navigation. Bandalling work ï it has to follow closely falling 

stage of river, closing minor channels and diverting river flow in single channel to increase depth in 

the navigable channel in mainly due done by bandalling. In some reaches this method becomes 

successful but some river stretches remain shallow and need other training measures including 

dredging. Channelization of river and Construction of barrages at suitable locations, creating ponding 

conditions with required depth and navigational locks for ships and vessel movement shall be studied. 

The examination of various options/measures to improve the water d epth shall be studied. The most 

suitable method for development shall be identified with consideration on the likely morphological, 

sediment transport, and dredging aspects of different options. This task is expected to be fed back 
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into from the financial and economic analysis providing refinement to the proposed development until 

a recommended solution is reached. The most appropriate type of river development including 

drudging option along the river shall be identified and likely impacts of these develop ments on river 

flow depths as well as sedimentation and morphology shall be investigated. This analysis will 

constitute an iterative process in which problems relating to LAD will be addressed to find more 

successful solutions where necessary. This will however, not be an open-ended process as the 

assessment of techno-economic feasibility updation only requires an indication of the likely costs of 

building and maintaining the structures which are shown to support achievement of LAD as intended.   

1.4.4  Concept Des ign and Cost Estimates  

Preliminary Design shall be performed for all the structures /developmental works proposed as per the 

above analysis and mathematical model studies carried out conforming to relevant IS Codes. Design 

drawings shall be prepared and submitted based on the preliminary design. Bill of quantities and cost 

estimates shall be prepared for all the proposed structures / developmental works. Based on the cargo 

potential and other considerations necessary for locating an IWT terminal, extent of land required for 

setting up of IWT terminals and other suitable locations shall be identified. Preliminary topographic 

survey shall be carried out and layout plan for all suggested locations shall be prepared clearly 

indicating all facilities e.g. jetty, approach to jetty, bank protection, covered and open storage, roads, 

office, sentry hut, boundary wall, bank protection, bunkering facility, water facility, turning circle for 

IWT vessels location of depth contours of 2m and 2.5m in the river near the term inal sites. 

Preliminary engineering design and drawings for setting up of terminals with related facilities including 

mechanical loading/ unloading at the proposed sites shall be prepared. Also inter modal cargo transfer 

facilities required at these termin als shall be indicated. 

1.4.5  Financial and Economic Analysis  

Financial and economic analysis through FIRR and EIRR of the project including SWOT analysis shall 

be carried out for the project. For the Financial Internal Rate of Return shall be computed as follow s:  

¶ Costs shall be calculated as total capital investment for the Project components, net rate of 

interest charges during construction and operations & maintenance costs for the Project;  

¶ Income flows shall be calculated based on gross revenues of projected goods to be transported 

through private operators with permissible assumptions such as project life etc.;  

¶ Economic Internal Rate of Return shall be computed taking into account the following factors;  

¶ The assumed life of the project as per norms;  
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¶ Costs shall be calculated as Government contribution and other sources. A standard conversion 

factor shall be used to reduce financial costs to economic costs;  

¶ Benefits shall be estimated as Government revenues, calculated as net profit share, royalties 

and tax;  

¶ Social Benefits like fuel saving, reduction in environment pollution and carbon emission, 

accident reduction, decongestion of rail and roads, etc. 

The financial viability and sustainability of this project depend upon the adaptation to the prevailing 

context in which they operate. In working out the Financial Viability and sustainability, the following 

factors shall be considered.  

¶ budgeting and cost accounting systems,  

¶ resource mobilization for capital investments,  

¶ cost recovery and operational financing,  

¶ cost reduction and control.  

The Profitability projections and financial analysis for each of the project components shall be worked 

out in deta il and presented in the report. The financial statements shall be prepared on the basis of 

the suitable assumptions. The cost benefit analysis for the proposed project shall be calculated. IRR 

and preliminary expenses shall be suitably considered and estimated. Break-even analysis shall be 

performed and presented in the report.  
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2.0  WATERWAY / DETAILED HYDROGRAPHIC SURVEY  

2.1   HYDROGRAPHIC SURVEY  

As detailed above, the National Waterway stretch of Chhota Kalagachi river under DPR study is from 

Khulna at Lat 22°19'57.75"N, Long 088°54'21.43"E to Nazat at Lat 22°26'6.18"N, Long 88°50'13.52"E.  

The total length of this stretch is about 15.324 km. The scope of the work to conduct hydrographic 

and topographic survey of this stretch of Chhota Kalagachi waterway comprises of:  

¶ Undertake bathymetric and topographic survey of proposed waterway 

¶ Establishing horizontal and vertical control stations. 

¶ Construction of benchmark pillars and establishing its reduced level w.r.to Mean Sea Level. 

¶ Transfer of sounding Datum. 

¶ Setting up and deployment of water level gauges.  

¶ Current velocity and discharge measurements. 

¶ Collection and analysis of water and bottom samples.  

¶ Collection of topographic features including existing cross structures.  

¶ Preparation of inventory of industries in the project influence area (PIA).  

¶ Analysis of survey data, including assessment of water availability for navigation.  

¶ Preparation of survey charts and report. 

2.1.1  Waterway in General and Hydro -Morphological Characteristics  

The Chhota Kalagachi (Chhoto Kalergachi) River derives its name from a small riverside town of the 

same name, at the confluence of Chhota Kolagachia River and Rampur River on the fringe of 

Sunderbans.  The Chhota Kalagachi River is a tidal estuarine river in  North 24 Parganas district West 

Bengal, India. River ultimately meets Raimongal River downstream. The confluence of these rivers 

finally falls in to the  Bay of Bengal with a wide mouth after traversing about 90 kilometres.  

The proposed 15.324 Km stretch of waterway is located in the North 24 Parganas district of West 

Bengal. Whole stretch of Chhota Kalagachi waterway is having tidal variation of 2.715 m to a minimum 

tidal variation of 2.67 m.  

Average flow velocity in the waterway varies from 0.447 m/sec to 0.793 m/sec . Reduced depth at 

every 1 Km intervals for full stretch of the river is provided in Chapter 3 . 

https://en.wikipedia.org/wiki/South_24_Parganas_district
https://en.wikipedia.org/wiki/Bay_of_Bengal
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2.1.2  Existing Hydrological / Topographical Reference levels  

There was no GTS Station available near the survey area As per IWAI guidelines, simultaneously 4 

hour observation was carried out at newly established BM, CK-02 and HL -04 (Hogla River) to transfer 

the MSL and SD Value. Additionally 4 hour observation was carried out at CK-01 BMôs to connect it 

with BM network. Data was logged in rinex format which was post processed in Auspos and Spectra 

software and value of BMs w.r.t. MSL were obtained.  

Sounding datum was transferred from Mayapur as per IWAI guidelines. Chhota Kalagachi River was 

divided into 5 km stretches for ease of applying tidal level corrections to the collected bathymetric 

data. The values of BM CK-01 w.r.t soundin g datum were established by using few hour observation 

methods in accordance with Admiralty Manual of Hydrographic Surveying Vol 2.  Total two in number 

BMôs pillars (naming CK-01& CK-02) were constructed and erected along the river from Khulna to 

Nazat. 

The final accepted WGS 84 coordinates and details of Benchmarks established during the conduct of 

survey are provided in Table 2. 

Table 2: Description of Bench Marks  

2.1.3  Sounding Datum  and Reduction details  

Sounding Datum was transferred at all the newly established BMôs using Mayapur values. Standard 

method was adopted for transfer of datum for tidal reaches areas as per Admiralty Manual. Details of 

Sounding Datum (SD) and reduction details are provided in  

Table 3 as below: 

BM Location  Chainage  
Latitude  

(N)  

Longitude 

(E)  

Easting 

(m)  

Northing  

(m)  

Height 

above 

MSL 

(m)  

 

SD 

w.r.t. 

MSL 

Height 

above 

SD 

(m)  

CK-

01 
Khulnapul para 0.7 22Á20'07.56ôô 88Á54'28.44ôô 696494.580 2471199.134 5.146 -2.36 7.506 

CK-

02 
Bermajur Hatkhela 12 22Á24'55.58ôô 88Á51'08.67ôô 690669.220 2479987.281 4.712 -2.36 7.072 
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Table 3: Details of Sounding Datum  

Sl No  

Locat io

n of  
Bench 

Mark / 
t ide 

gauges 

Chainag e 

(km)  

Stre t ch             

for 
correct ed 

sound ings       
and t opo 

levels ( km)  

Establ ished 

Soun ding  
Datu m 

w .r. t . MSL 
(m)  at c ol. 

A. 

Sound ing 

Datu m of  
Tide Gaug e 

w. r.t. MSL 

(m)  

Correcti on in 
WL data fo r 

Bathymet r ic 
survey (m)  

Topo level 
data to be 

conv er ted 
as dept h for  

vol ume 

calcul ati on  
w rt SD (m)  

 A B C 

D 

+ ve 

indi cates 
above MSL 

-ve 

ind icates 

below MSL 

E 
F = (E- WL 

data in MSL)  

G = ( (E- t opo 

levels in MSL)  

CK-01 
Khulnapul 

para 
0.7 0.0 to 5.0  -2.36 -2.36 

Tide 

Applied 

w.r.t SD 

2.36 

CK-02 
Bermajur 

Hatkhela 
12 5.1 to 15.21 -2.36 -2.36 2.36 

2.2   EXISTING CROSS STRU CTURES 

2.2.1  Bridges  

The value of MHWS and Mean Sea Level was taken from KPT Tide book for the Standard Port i.e 

Sagar Roads and same was applied at the site. The details of MHWS values for all cross structures are 

provided in Table 4 below:- 

Table 4: Details  of MHWS values of Cross Structures  

Sl. 

No.  
Location  

Cross -structure 

Details  

Chainage 

(km)  

Established 

MHWS w.r.t. 

MSL (m)  

Computed MHWS at 

Cross -Structures 

w.r.t. MSL (m)  

1 Gazikhali Electric Line 15 5.22 5.22 

2.2.2  Electric Lines / Communication Lines  

One (1) no. of Electric line is located along the waterway. The detail of this line is provided Table 5 in 

below. 
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Table 5: Detail of High Tension Lines  

 

2.2.3  Pipe Lines / Cables  

No cross-structures, pipe lines, underwater cables are located along the entire stretch of waterway.  

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

No dams, barrage, weir or any other cross structure are located along the entire stretch of waterway.   

2.3   BENDS 

Details of bends located along the entire stretch of waterway are provided in Table 6:  

Table 6: List of Bends  

Sl. No.  Start Chainage (Km)  End Chainage (Km)  Bend Radius (m)  

1.0 1.77 2.78 1,743 

2.0 3.18 3.75 619 

3.0 4.07 4.90 1,300 

4.0 5.75 6.79 872 

5.0 7.99 8.72 882 
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Sl. No.  Start Chainage (Km)  End Chainage (Km)  Bend Radius (m)  

6.0 10.28 11.71 2,087 

7.0 13.15 14.13 767 

2.4  VELOCITY AND DISCHAR GE DETAILS  

Current meter observation was carried out at each location at required depths using virtual ware 

Current meter. The observations were carried out at the deepest route of the channels. Discharge 

calculations are from the observed data. The current meter and  discharge details are provided in 

Table 7. 

Table 7: Current Meter and Discharge Details  
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2.5  WATERWAY DESCRIPTION   

The total 15.324 km stretch of Chhota Kalagachi Waterway under DPR study, can be broadly divided 

in to three (3) stretches. Table 8 below provides the details of sub-stretches of Chhota Kalagachi 

waterway.  

Table 8: Sub -Stretches of Chhota Kalagachi  Waterway  

Sub-Stretch 

No.  

Location  Chainage  

From To From To 

1 Khulna  Sandeshkhali 0 Km 5 km 

2 Sandeshkhali Kalinagar 5 Km 10 km 

3 Kalinagar Nazat 10 Km 15.324 km 

Detail descriptions of each sub-stretch are provided in below sections. 

2.5.1  Sub Stretch 1: From Khulna to Sandeshkhali (0 km to 5 km)  

Both Bathymetric and Topographic Survey was carried out for this stretch between 0 to 5 km chainage 

of the Chhota Kalagachi river. It is the downstream portion of the Chhota Kalagachi river.  The area is 

sparsely populated, with fishing and farming being t he main occupation of the people. SH 3 is in the 

vicinity and the nearest town is Tushkhali on the left bank. This initial stretch is considerably wide 

approx 1.4 Km but it gradually narrows to about 300 mtrs as we move upstream with some portion of 

the river bank protected. Fishermen extensively use the natural slope of the ground for landing the 

boats and there are small jetties on either side of the creek North of Tushkhali and at Dhamakhali 

from where boats ply.   

Following are the observations made during survey of Sub-stretch 1:  (Chainage 0 Km to 5 Km) 

¶ There are no overhead obstructions/crossovers. 

¶ There are no prominent dams & barrage available in this stretch.  

¶ The tidal range is 2.67 m in this Stretch.  

¶ There is no hindrance or encroachment in this stretch.  

¶ No Dredging would be required in this stretch as sufficient water is available.  

The details of current and discharge at different depths is placed at Table 7. 
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Figure 3 above shows the alignment of Sub-stretch 1 (Ch. 0.0 Km to 5.0 Km) of Chhota Kalagachi 

Waterway. The quantity of dredging required for Class I, II, III and IV type of WW, for this stretch is 

provided in Table 9. Figure 4 shows the observed and reduced bed profile of sub-stretch 1.  

 

Figure 3: Google Image showing Sub -Stretch -1 Henry Island to Dakshin Chandanpiri  

Table 9: Dredging Quantity (cum) for Sub -Stretch 1  

Class 

Chainage (km)  Observed  Reduced w.r.t. Sounding Datum  

From  To 
Min. 

depth 

(m)  

Max. 
depth 

(m)  

Length 

of 
Shoal 

(m)  

Dredging 
Qty. 

(cu.m.)  

Min. 
Depth 

(m)  

Max. 
Depth 

(m)  

Length 

of 
Shoal 

(m)  

Dredging 
Qty. 

(cu.m.)  

I  0 5 

Not Applicable 

Tidal Zone 

7.21 32.2 0 0 

II  0 5 7.21 32.2 0 0 

III  0 5 7.21 32.2 0 0 

IV 0 5 7.21 32.2 0 0 

V 0 5 7.21 32.2 0 0 

VI 0 5 7.21 32.2 0 0 

VII  0 5 6.57 32.2 0 0 
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Figure 4: Bed Profile of Waterway Sub -Stretch 1 (Chainage 0Km ï 10Km)  

  

Figure 5: Photographs of Sub -Stretch 1  

2.5.2  Sub Stretch 2: From Sandeshkhali to Kalinagar (5 km to 10 km)  

Both Bathymetric and Topographic Survey was carried out for this stretch between 5 to 10 km 

chainage of the Chhota Kalagachi River. There is mangrove forestation on both sides of the river at 

some locations in this stretch. The area is not densely populated, with fishing and farming being the 

main occupation of the people & the fields in the area are dependent on the rainfall. This stretch is 

not very wide and average width is about 400 mtrs with some portion of the river bank protected. The 

details of current and discharge at differen t depths is placed at Table 7.  
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Following are the observations made during survey of Sub-stretch 1:  (Chainage 5 km to 10 km )  

¶ There are no overhead obstructions/crossovers or hindrance or encroachment in this stretch.  

¶ There are no prominent dams & barrage present in this stretch.  

¶ The tidal range is 2.67 m in this stretch as we move from downstream to upstream.  

¶ Small passenger boats ply on this stretch of Chhota Kalagachi River and there is a small jetty 

at Jhupkhali. However fishermen use the natural slope of the ground for landing the boats.  

¶ No Dredging would be required in this stretch as sufficient water is available.  

 

Figure 6: Google Image showing Sub -Stretch -2 of Waterway  

The quantity of dredging required for Class I,  II, II I and IV type of WW for this stretch is provided in  

Table 10 . Figure 7  shows the observed and reduced bed profile of sub-stretch 2. 

Table 10 : Dredging Quantity (cum) for Sub -Stretch 2  

Class 

Chainage 
(km)  

Observed  Reduced w.r.t. Sounding Datum  

From  To 

Min. 

depth 

(m)  

Max. 

depth 

(m)  

Length 

of 
Shoal 

(m)  

Dredging 

Qty. 

(cu.m.)  

Min. 

Depth 

(m)  

Max. 

Depth 

(m)  

Length 

of 
Shoal 

(m)  

Dredging 

Qty. 

(cu.m.)  

I  5 10 Not Applicable 5.59 23.39 0 0 

II  5 10 5.54 23.62 0 0 
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Class 

Chainage 

(km)  
Observed  Reduced w.r.t. Sounding Datum  

From  To 

Min. 

depth 
(m)  

Max. 

depth 
(m)  

Length 
of 

Shoal 
(m)  

Dredging 

Qty. 
(cu.m.)  

Min. 

Depth 
(m)  

Max. 

Depth 
(m)  

Length 
of 

Shoal 
(m)  

Dredging 

Qty. 
(cu.m.)  

III  5 10 Tidal Zone 5.5 24.44 0 0 

IV 5 10 5.48 24.57 0 0 

V 5 10 5.38 23.09 0 0 

VI 5 10 5.34 23.42 0 0 

VII  5 10 5.23 23.87 0 0 

 

 

Figure 7: Bed Profile of Waterway Sub -stretch 2 (Chainage 10Km ï 20Km)  

  

Figure 8: Photographs of Sub -stretch 2  
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