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SALIENT FEATURES OF HOGLA 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 Parandar Sandeshkhali 

 Latitude 22°12'27.94"N 22°21'12.29"N 

 Longitude 88°40'39.54"E 88°52'47.88"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  

  37.202 km 37.202 km 0 km 

d) Sounding Datum  

 

Description/Basis 

Sounding Datum was transferred at all the newly established 

BMôs using Sagar 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 10 km 10 ï 20 km 20 ï 30 km 30 ï 37.2 km 

  -2.82 -2.82 -2.82 -2.82 

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

  Sub -

Stretch 1  

Sub -

Stretch 2  

Sub -

Stretch 3  

Sub -

Stretch 4  

 Stretch Km (Fromé...Toéé) 0-10  10 -20  20 -30  30 -37.2 

 Length with LAD < 1.2 m  0.2 1.6 0.8 1.8 

 With LAD from 1.2-1.4 m 0 0.4 0 0.4 

 With LAD from 1.5-1.7 m 0 0.4 0.4 0.2 
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Sr. 

No.  
Particulars  Details  

 With LAD from 1.8-2.0 m 0 1 0.6 1.4 

 With LAD > 2.0 m  9.8 6.6 8.2 3.4 

 Total 10 10 10 7.2 

f)  Target Depth of Proposed Fairway 

(m) 

2.75 m for Class VII waterway  

g) Conservancy Works Required  

 
Type of Work  

0 ï 10 

km  

10 ï 20 

km  

20 ï 30 

km  

30 ï 37. 2 

km  

Total 

(km)  

 Dredging Required (M. Cum.) 0.354 0.635 0.903 0.885 2.777 

 Bandalling Nil Nil Nil Nil Nil 

 Barrages & Locks Nil Nil Nil Nil Nil 

 River Training (Km.) Nil Nil Nil Nil Nil 

 Bank Protection (Km.) Nil Nil Nil Nil 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 

Road 

Bridge 

1 83.0 m 1.184 m 

 HT/Tele-communication lines HT 1 285.0 m 10.795 m 

 Pipelines, underwater cables, etc. Nil Nil Nil Nil 

2.  Traffic   

a) Present IWT Operations (type of 

services) 

Locally operated ferry services are located all along the 

waterway 

b) Major industries in the hinterland 

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

Not Available 

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. Nearest rail head is at Canning which is 12 km away. SH 

3 passes through Basanti. Ferry services runs from the numerous 
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Sr. 

No.  
Particulars  Details  

small and mid- sized jetties in the area. Mobile network is 

generally available in the area.  

There is one Road Bridge and one High Tension wire crossing the 

Hogla-Sandeshkhali River at Basanti. 

d) Commodities  In -bound  Out -bound  

  Passenger Passenger 

e) Existing and Future Potential   

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

 Passengers with 8% growth rate 

(nos. per day) for OD pair 1 
1000 1714 2518 3700 5437 

 Passengers with 8% growth rate 

(nos. per day) for OD pair 2 
1500 2571 3777 5550 8155 

   

3.  Terminals/Jetties   

a) Terminal/Jetty - 1 Basanti Ferry Terminal 

 Location  (Right Bank/Basanti) 

 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 Basanti Main Road 

 Land Ownership  Government 

 Area (sq.m.) 1200 

   

b) Terminal/Jetty - 2 Sonakhali Ferry Terminal 

 Location  (Left Bank/Sonakhali) 

 Type/Services Passenger Ferry 

 
Existing Infrastructure/Facilities 

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

amenities for passengers are available. 
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Sr. 

No.  
Particulars  Details  

 
Proposed Infrastructure/Facilities 

Gangway, Pontoon Platform, Parking, Passenger waiting and 

ticketing area, Office complex 

 Approach Road connecting to Basanti Highway 

 Land Ownership  Government 

 Area (sq.m.) 1200 

   

c) Terminal/Jetty - 3 Boat Ghat 2 Chunakhali Ferry Terminal 

 Location  (Left Bank/ Chunakhali) 

 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 Village Road 

 Land Ownership  Government 

 Area (sq.m.) 1200 

   

4.  Design Vessel   

a) Type Fibre Boat 

b) 

No. & Size 

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

additional 4 vessels in 10th year of operation and additional 5 

vessels in 20th year of operation.  

c) Loaded Draft 0.80 m 

d) Capacity 25 passengers 

   

5.  Navigation Aids   

a) Type  Marking buoys 

b) Nos. 4 

   

C. FINANCIAL   

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

 Fairway Development 5,554.34 555.43 
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Sr. 

No.  
Particulars  Details  

 Terminal Structures (3 nos) 1,261.52 96.12 

 Vessels (3 no.) 105.00 28.54 

 Total Cost including Vessel  7,070.45  740.87  

 Total Cost without Vessel cost 6,965.45  712.33  

   

2.  User Charges  
INR 7.50 per passenger per Km (INR 1.50 per passenger one way 

per trip ) for proposed OD pairs. 

   

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 

  Not Calculable  
(Negative  return) 

Not Calculable  
(Negative  return) 

2.16% 

   

4.  
Economic 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 

 
 Not Calculable  

(Negative  return) 
Not Calculable  

(Negative  return) 
43.18% 
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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. Hogla River 

is one of the 13 rivers clubbed in Cluster 3.  

This detailed project report of 37.202 km stretch of Hogla 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 37.202 km stretch of Hoglai National waterway proposed for DPR study lies from Parandar at Lat 

22°12'27.94"N, Long 088°40'39.54"E to Sandeshkhali at Lat 22°21'12.29"N, Long 88°52'47.88"E. Whole 

stretch of Hogla waterway is having tidal influence with a maximum tidal variation of 2.115 m to a 

minimum tidal variation of 1.57 m. 

River width in the waterway stretch varies from 0.12 km to 0.92 km. Average flow velocity in the 

waterway varies from 0.403 m/sec to 0.813 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 37.202 km stretch of waterway, which suggests that waterway, is viable 

for throughout the year nav igation. The waterway is proposed to be developed as Class VII, and for 

this classification 27,77,170 cum of dreding is required to be done. The total capital and O&M cost of 

fairway development works out to INR 5,554.34 Lakh and INR 555.43 Lakh respectively.  

4.0  TRAFFIC STUDY  

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

a) Proposed Hogla waterway is connected with Matla, Gomar and Chhota Kalagachi National waterways. 

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

banks. 
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c) Passenger ferry services are operated privately all along the waterway, however, the services lack 

basic inland water transport infrastructure facilities for safe navigation, embarkin g and 

disembarking. 

In view of existing passenger traffic per day and connectivity of Hogla river with major waterways, 3 

passenger ferry ghats, namely, Basanti, Sonakhali and Boat Ghat 2 Chunakhali are recommended to be 

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

Shambhunagar  ferry ghat for embarking and disembarking of passengers using proposed ferry route 

from Boat Ghat 2 Chunakhali to Shambhunagar . 

5.0  TERMINALS  

Number of existing ferry terminal s is located along the Hogla 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) Basanti,  

b) Sonakhali, and 

c) Boat Ghat 2 Chunakhali. 

In addition to above, Pontoon and Gangway si also proposed at Shambhunagar  ferry ghat. 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 1,261.52 

2.0 O&M cost for Terminals 96.12 
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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 

Ferry vessels developed by West Bengal Transport Infrastructure Development Corporation (WBTIDC) 

or other local manufacturers, with carrying capacity of 25 passengers are proposed to be operated in 

Hogla 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 3 vessels initially, additional 4 vessels in 10th 

year of operation and after 20 year of services on the basis of growing passenger traffic additional 5 

vessels shall be incorporated in the existing fleet. The procurement and O&M cost of ferry vessels works 

out to INR 105.00 lakh and INR 28.54 lakh in phase 1. Additional procurement and O&M cost of ferry 

vessels from 10 th year onwards works out to INR 140.00 Lakh and 38.06 Lakh respectively. Additional 

procurement and O&M cost of ferry vessels from 20th year onwards works out to INR 175.00 Lakh and 

INR 47.57 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 8.24 Lakh and INR 0.82 Lakh respectively. 

9.0  ENVIRONMENTAL & SOCI AL ASPECTS 

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

through available data /information supported by field studies to evaluate the impacts on relevant 

environmental attributes due to the construct ion & operation of the proposed project; to recommend 
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adequate mitigation measures to minimize / reduce adverse impacts and to prepare an 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 entire study stretch is in South 24 -Parganas district. South 24 Parganas district lies between 

22012ô13òN and 22046ô55òN latitude and its longitudes are 87058ô45òE and 88022ô10òE covering an area 

of 9,960 sq. km.  Alipore  is the district headquarters of South 24 Parganas. It is the largest district of 

West Bengal in terms of area with a very small proportion of urban sett lements. A large portion of the 

district is included in the Forests of Sundarbans 

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 37°C and the minimum is 9°C. 

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

environmental estimated cost for the project is Rs. 128.225 lakh . 

10.0  INSTITUTIONAL REQUIR EMENTS 

The proposed development of passenger ferry services in Hogla waterway shall be developed and 

maintained by a separate Project Management Unit (PMU) under the jurisdiction of Director, Inland 

Waterways Authority of India, Kolkata . 

About 4 permanent project staff and 4 additional support staff is envisaged to be engaged on 

contract/outsourcing basis. The total cost for Institutional set up (one time cost) works out to INR 

39.00/- Lacs and total cost for manpower and training/capaci ty building (annual expenses) works out 

to INR 34.08 Lacs.  

11.0  PROJECT COSTING 

The basis of cost estimates worked out as per following:  

https://en.wikipedia.org/wiki/Barasat
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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 

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 3 passenger 

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

services in this DPR are Basanti, Sonakhali and Boat Ghat 2 Chunakhali. Additional pontoon and 

Gangway is proposed at Shambhunagar 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 has been worked out as INR 7,070.45 Lakh for phase 1 with 3 vessels. In 10 th year of operation 

additional 4 number of vessels and in 20th year of operation additional 5 number of vessels shall be 

purchased to cater the growing traffic demand with a capital cost of INR 140.00 Lakh and INR 175.00 

Lakh respectively. The O&M cost for ferry services works out to INR 740.87 Lakh for phase 1 and INR 

38.06 Lakh for phase 2 respectively. 

12.0  IMPLEMENTATION SCHED ULE 

The project is scheduled to be completed in 24 months from the start date o f 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 1.00 
Not 

Calculable 
Not 

Calculable 
Not 

Calculable 
Not 

Calculable 
Not 

Calculable 
Not 

Calculable 

2 1.50 
Not 

Calculable 
Not 

Calculable 
Not 

Calculable 
Not 

Calculable 
Not 

Calculable 4.60% 

3 2.00 
Not 

Calculable 
Not 

Calculable 
Not 

Calculable 
Not 

Calculable 
Not 

Calculable 
23.94% 

4 5.00 
Not 

Calculable 
Not 

Calculable 
Not 

Calculable 
Not 

Calculable 
Not 

Calculable 
36.23% 

5 7.50 
Not 

Calculable 
Not 

Calculable 
Not 

Calculable 
Not 

Calculable 2.16% 43.18% 

6 10.00 
Not 

Calculable 
Not 

Calculable 
Not 

Calculable 
Not 

Calculable 11.70% 49.23% 

7 100.00 -4.89% -3.87% -3.45% -2.51% 166.37% 215.28% 

8 150.00 2.65% 3.27% 3.42% 4.03% 253.17% 303.45% 

9 200.00 6.88% 7.39% 7.48% 7.98% 340.32% 391.30% 

10 250.00 9.97% 10.42% 10.49% 10.94% 427.61% 479.02% 

Not Calculable All/majorly negative cash-flows   

From the above table, it can be concluded that the proposed IWT operation along Hogla waterway is 

financially and economically viable for option -3 with a tariff  of INR 7.50 per passenger per Km and 

above for proposed OD pairs. Accordingly, for proposed OD-Pairs of average trip length of 0.2 Km each, 

with option -3, the tariff on the basis of economic analysis is estimated as INR 1.50 per passenger one 

way per trip . 

Project life cycle cost analysis is also done for Hogla waterway DPR and for 20 years of project life cycle 

with a tariff of INR 7.50 per passenger per Km the results concluded are as below: 

Option 1: Total Capital Cost + Total O&M cost  
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With project life cycle cost of INR 34,327 Lacs, the breakeven will not occur in 20 yearsô period. 

Option 2: Option 1 - Vessel Capital & O&M cost 

With project life cycle cost of INR 32,409 Lacs, the breakeven will not occur in 20 yearsô period. 

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

With project life cycle cost of INR 1,918 Lacs, the breakeven occurs during 0th 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 37.202 km 

stretch of waterway, which suggests that waterway, is viable for throughout the year navigation.  

b) Proposed Hogla waterway is also connected with Matla, Gomar and Chhota Kalagachi national 

waterways  

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

river banks. 

d) Passenger ferry services are operated privately all along the waterway, however, the services 

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

disembarking.  

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 for option-

3 with a tariff  of INR 7.50 per passenger per Km and above for proposed OD pairs. Accordingly, for 

proposed OD-Pairs of average trip length of 0.2 Km each, with option -3, the tariff on the basis of 

economic analysis is estimated as INR 1.50 per passenger one way per trip . Hence, it is recommended 

that the implementation of the whole project may be taken up as two packages:  

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

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

Also, as part of community development to provide safe and reliable water transport facilities for locals 

and as part of cumulative development of Sunderbans waterways, the proposed project may be 

recommended for development by higher authorities . 
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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. Hogla River 

was clubbed under Cluster -3 for the two stage DPR studies. 

This detailed project report of 37. 202 km stretch of Hogla waterway is prepared on the basis of 

recommendations from feasibility report, detailed survey & investigations, 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 

Hogla 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 Hogla River) was covered in the Sunderbans 

waterways (NW-97). Following section of the Hogla River is declared as National Waterway and 

recommended for feasibility studies by IWAI:  

Length  
Co-ordinate  

 at Start  
Sta rt Location  

Co-ordinate  

 at End  
End Location  

37.202 km 
22°12'27.94"N 

Parandar 
22°21'12.29"N 

Sandeshkhali 
88°40'39.54"E 88°52'47.88"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 Hogla 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 Hogla WW.  

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

studies, IWAI recommended following stretch of Hogla 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  

37.202 km 
22°12'27.94"N 

Parandar 
22°21'12.29"N 

Sandeshkhali 
88°40'39.54"E 88°52'47.88"E 

1.2  PROJECT LOCATION / D ETAILS OF STUDY AREA 

Complete 37.202 km stretch of Hogla waterway is located in South 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 .  

Hogla 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: Hogla  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 

v. Collection of water & bottom samples and analysis as per TOR 

vi. Collection of Topographical features. 
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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 above scope of works shall be executed as per the framework shown below;   

 

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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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 surve y 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 DPR 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. 

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.  
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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 

¶ Institutional Requirement  

¶ Project Costing 

¶ Implementation Schedule 

b)  Commercial Viability  

¶ 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).  
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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  

CLASS-IV  2.0 50 800 8 50 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 
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 
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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  

loaded draft or with higher 

dims). 

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

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

IWAI are furnished below and the same shall be followed.  

Fairway Design  

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

feel. To meet this requirement, th e 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 g round 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.  
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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.  

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  
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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 

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 
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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;  

¶ 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 r iver 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. 
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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 depth s hall 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 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 developments 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 Design an d 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 r equired 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, approa ch 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 terminal s ites. 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 terminals 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 follows:  
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¶ 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;  

¶ 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 Hogla river under DPR study is from Parandar at 

Lat 22°12'27.94"N, Long 88°40'39.54"E to Sandeshkhali at Lat 22°21'12.29"N, Long 88°52'47.88"E. The 

total length of this stretch is about 37.202 km. The scope of the work to conduct hydrographic and 

topographic survey of this stretch of Hogla 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 influ ence 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 Hogla - Pathakhali (or Hogla ï Sandeshkhali) River is a tidal estuarine river in and around 

the Sundarbans in South 24 Parganas district West Bengal, India. The river has a connection with 

the Chhota Kalagachi River in the North and Matla in the south. It falls in to the  Bay of Bengal with a 

wide mouth after traversing about 80 kilometres. The river initially flows East-West till Basanti and 

thereafter it shapes a North East-South West course till Rampurhat Jelekhali from where it again flows 

in an East-West direction till Sandeshkhali. There are a few sharp curves in the river stream. To assess 

the feasibility of water transportation over this stretch of river a bathymetric survey and topographic 

survey was carried out by Egis India Consulting Engineers Pvt Ltd. 

The proposed 37.202 km stretch of wate rway is located in the South 24 Parganas district of West Bengal. 

Whole stretch of Hogla waterway is having tidal influence with a maximum tidal variation of 2.115 m to 

a minimum tidal variation of 1.57 m . 

https://en.wikipedia.org/wiki/Sundarbans
https://en.wikipedia.org/wiki/South_24_Parganas_district
https://en.wikipedia.org/wiki/Bay_of_Bengal
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Average flow velocity in the waterway varies from 0.403 m/sec to 0.813 m/sec .  Reduced depth at every 

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

2.1.2  Existing Hydrological / Topographical Reference levels  

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

observation was carried out at newly established BM, HL-02 and GM-01 of Gomar River to transfer the 

Values. Also 4 hour observation were carried out at HL-03 & HL-04 BMôs and 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.  ML-03 of Matla River a common BM pillar for Matla and Hogla was also used. 

Value of sounding datum was obtained from Diamond Harbour and Mayapur as per IWAI guidelines.  

Hogla-Sandeshkhali River was divided into 10 km stretches for ease of applying tidal level corrections 

to the collected bathymetric data. Total four in number BMôs pillars (naming ML-03(Common BM for 

Hogla and Matla Rivers), HL-02, HL-03 & HL-04) were constructed and erected along the river from 

Parandar to Sandeshkhali.  

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  

BM Location  Chainage  
Latitude  

(N)  

Longitude 

(E)  

Easting 

(m)  

Northing  

(m)  

Height 

above 

MSL 

(m)  

SD 

W.R.T. 

MSL 

(m)  

Height 

above 

SD (m)  

ML-03 Basanti 3.3 22Á12'15.19ò 88Á42'29.01ò 676072.6 2456424 3.845 -2.82 6.665 

HL-02 Gopalkata 13.4 22°14'27.65" 88°45'50.41" 681793.3 2460564 3.831 -2.82 6.651 

HL-03 Chunakhali 19.5 22°16'43.45" 88°47'42.91" 684965.1 2464779 2.888 -2.36 2.248 

HL-04 
Rampur  

(Rampur ferry ghat) 
30.6 22°21'39.79" 88°49'19.52" 687620.5 2473927 3.848 -2.36 6.208 

2.1.3  Sounding Datum  and Reduction details  

Sounding Datum was transferred at all the newly established BMôs using Sagar 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: 
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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)  

ML-03 Basanti 3.3 0.0 to 10.0  -2.82 -2.82 
Tide 

Applied 

w.r.t SD 

2.82 

HL-02 Gopalkata 13.4 10.1 to 20.0  -2.82 -2.82 2.82 

HL-03 Chunakhali 19.5 20.1 to 30.0  - 2.36 - 2.36 2.36 

HL-04 

Rampur 

(Rampur 
ferry ghat)  

30.6 30.1 to 37.202 -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 Basanti Road Bridge 4 5.22 5.22 

2.2.2  Details of existing Bridges and Crossings over water way  

There is one road bridge in the entire survey stretch of Hogla -Sandeshkhali River at Basanti. The detail 

is provided Table 5 in below. 

Table 5: Detail of Cross Structure  
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Sr. 

No.  

Structu re 

Name and 

for r oad / 

rail 

Chain

age 

(km)  

Type of 

Structu re 

(RCC / 

Ir on/ 

Wooden)  

Locat ion  

Posit ion(Lat  

/ Long)  

Posit ion(U TM)  
Lengt

h 

Wid

-th 

(m)  

No 

of 

Pier  

Horizont

al 

clearance 

(clear 

dist ance 

Betw een 

piers) 

(m)  

Ver t ical    

clearanc

e w .r. t .  

MHWS 

(m)  

Remark
s 

(comple
t e /  

und er -  
const ru
ct ion) ,in 
use or 

not   Lef t  

Bank  

Rig ht  

Bank  

Lef t  

Bank  

Rig ht  

Bank  

 

1 
Basanti Road 

Bridge 
4 RCC Basanti 

2
2
°1

1
'5

9
.7

0
7

3
"N

, 

0
8
8

°4
2

'5
1

.1
2

6
0

"E
 

2
2
°1

2
'0

7
.3

9
1

5
"N

, 

0
8
8

°4
2

'5
6

.5
3

5
5

"E
 

6
7
6

7
1
1

.2
3

1
0

, 
  
  
  
  

2
4
5

5
9
5

4
.4

3
3

0 

6
7
6

8
6
3

.4
9

0
0

, 
  
  
  
  

2
4
5

6
1
9

2
.5

2
8

0 

 

282.26 

 

8.26 5 83 1.184 Complete 

2.2.3  Electric Lines / Communication Lines  

One (1) no. of high tension line is located along the waterway. The detail of this high tension line is 

provided Table 6 in below. 

Table 6: Detail of High Tension Lines  
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u
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1 HT 4 Basanti 

2
2
°1

2
'0

6
.4

9
2

3
"N

, 

0
8
8

°4
2
'5

2
.1

0
8
2
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'1

1
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0
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6

8
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9
.0

5
3
9
, 

2
4
5

6
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3
2

.1
5
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2 285 10.795 Complete 

2.2.4  Pipe Lines / Cables  

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

2.2.5  Dams / Barrages / Locks / Weirs / Anicuts / Aqueducts  

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



FINAL DETAILED PROJECT REPORT (DPR) OF NATIONAL WATERWAY NO. 97  

(SUNDERBANS WATERWAYS ) HOGLA RIVER (37.202KM)  

 

Final DPR, Volume I, (Rev. 4)  

August 2021  
Page 50 of 418 

 

2.3   BENDS 

Details of bends located along the entire stretch of waterway are provided in Table 7. 

Table 7: Details of Bends located along waterway  

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

1.0 1.75 3.09 1,865 

2.0 5.79 6.63 627 

3.0 7.10 7.88 422 

4.0 8.63 9.45 924 

5.0 9.80 10.61 1082 

6.0 10.89 11.45 356 

7.0 12.86 13.32 307 

8.0 13.45 14.01 228 

9.0 14.62 15.08 378 

10.0 16.80 17.22 240 

11.0 18.33 18.76 233 

12.0 18.90 19.28 164 

13.0 19.52 19.92 475 

14.0 20.51 21.03 363 

15.0 21.82 22.48 1,094 

16.0 24.20 25.07 741 

17.0 25.88 26.60 378 

18.0 29.70 30.31 336 

19.0 31.42 32.01 815 

20.0 33.14 33.63 544 

21.0 34.68 35.33 441 

22.0 35.50 35.84 363 

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 8 . 

Table 8: Current Meter and Discharge Details  
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7.0 0.470 0.401 0.337 0.403 646.842 260.677 

2.5  WATERWAY DESCRIPTION   

The total 37.202 km stretch of Hogla Waterway under DPR study, can be broadly divided in to four (4) 

stretches. Table 9 below provides the details of sub-stretches of Hogla waterway.  

Table 9: Sub -Stretches of Hogla Waterway  
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Sub-Stretch 
No.  

Location  Chainage  

From To From To 

1 Parandar Kamarpara 0 Km 10 km 

2 Kamarpara Shambhunagar  10 Km 20 km 

3 Shambhunagar   Rampurhat Jelekhali 20 Km 30 km 

4 Rampurhat Jelekhali Sandeshkhali 30 km 37.202 km 

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

2.5.1  Sub Stretch 1: From Parandar to Kamarpara (0km to 10km)  

Both Bathymetric and Topographic Survey was carried out for this stretch between 0 to 10 km chainage 

of the Hogla-Sandeshkhali River. It is the downstream portion of the Hogla -Sandeshkhali River where 

the course of the river is in an East -West direction. The area is fairly well populated, with fishing and 

farming being the main occupation of the people. A few brick kiln are also seen in the area. SH 3 crosses 

over the river from Sonakhali to Basanti in this stretch. The river is approx 150 -250 m wide here with 

some portion of t he river bank protected. Fishermen extensively use the natural slope of the ground for 

landing the boats and there are a couple of small jetty in this area from where boats ply.   

Following are the observations made during survey of Sub-stretch 1:  Parandar to Kamarpara (Chainage 

0 Km to 10 Km) 

¶ There is one road bridge in this stretch at Basanti and HT wires also cross over the river at that 

point.  

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

¶ The tidal range is 1.57 m in this Stretch.  

¶ There is no hindrance or encroachment in this stretch.  

The details of current and discharge at different depths is placed at  Table 8. 
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Figure 3: Google Image showing Sub -Stretch -1  

Figure 3 above shows the alignment of Sub-stretch 1 (Ch. 0.0 Km to 10.0 Km) of Hogla Waterway. 

The quantity of dredging required for all waterway classes for this stretch is provided in Table 10 . 

Figure 4  shows the observed and reduced bed profile of sub-stretch 1.  

Table 10 : 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 10 

Not Applicable 

(Tidal Zone) 

0.89 33.47 0 383.48 

II  0 10 0.14 33.47 0 1890.58 

III  0 10 -1.55 33.47 800 10645.19 

IV 0 10 -1.95 33.47 1000 18020.91 

V 0 10 -6.55 33.47 1400 108786.41 

VI 0 10 -7.30 33.47 2200 185784.87 

VII  0 10 -7.59 33.47 3200 354208.57 
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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 Kamarpara -  Shambhunagar  (10km to 20km)  

Both Bathymetric and Topographic Survey was carried out for this stretch between 10 to 20 km chainage 

of the Hogla-Sandeshkhali River. There is dense mangrove forestation, at some places, on both sides 

of the r iver in this stretch. The area is not very densely populated, with fishing and farming being the 

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

is about a kilometer wide near Kamarpara but it gra dually reduces to less than 150 m at places as we 

move upstream, with some portion of the river bank being unprotected. There is a small island/shoal of 
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250 m length closer the left bank near Kamarpara.  The details of current and discharge at differen t 

depths is placed at Table 8 .  

Following are the observations made during survey of Sub-stretch 2: There are no overhead 

obstructions/crossovers or hindrance or encroachment in this stretch.  

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

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

¶ The tidal range is 1.7 m in this stretch as we move from downstream to upstream.  

 

Figure 6: Google I mage showing Sub -Stretch -2 of Waterway  

The quantity of dredging required for all waterway classes for this stretch is provided in  Table 11 . 

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

Table 11 : 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  10 20 -0.99 18.01 600 20047.29 
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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.)  

II  10 20 

Not Applicable 

(Tidal Zone) 

-0.99 18.18 800 30951.55 

III  10 20 -1.38 18.27 1600 58034.97 

IV 10 20 -1.38 18.27 1800 83388.63 

V 10 20 -2.70 18.27 3600 203357.41 

VI 10 20 -3.23 18.27 3800 383695.81 

VII  10 20 -5.61 22.31 5800 634530.22 

 

 

Figure 7: Bed Profile of Waterway Sub -stretch 2 (Chainage 10Km ï 20Km)  
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Figure 8: Photographs of Sub -stretch 2  

2.5.3  Sub Stretch 3: From Shambhunagar  to Rampurhat Jelekhali  (Chainage 20 Km to 30  Km)  

Both Bathymetric and Topographic Survey was carried out for this stretch between 20 to 30 km chainage 

of the Hogla-Sandeshkhali River. The area is moderately populated and has dense mangroves on either 

side of the river at few places. Fishing and farming are main source of livelihood & the fields in the area 

are dependent on the rainfall. This stretch is considerably narrow with the average width being about 

150 mtrs.  Large portion of the river bank is unpr otected. Small jetties exist for landing of boats at 

Jhaukhali, Janepida Ghat, Hoglakhali etc The details of current and discharge at different depths is 

placed at Table 8.  

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

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

¶ The tidal range is 2.115 m in this stretch.  
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Figure 9: Google Image showing Sub -Stretch -3 of Waterway  

Figure 9  above shows the alignment of sub-stretch 3 (Ch. 20.0 km to 30 km) of Waterway. The quantity 

of dredging required for all waterway classes, for this stretch is provided in  Table 12 . Figure 10  shows 

the observed and reduced bed profile of sub-stretch 3.  

Table 12 : Dredging Quantity (cum) for Sub -Stretch 3  

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  20 30 

Not Applicable 

(Tidal Zone) 

-2.73 11.63 400 3302.98 

II  20 30 -5.59 12.19 1000 19192.53 

III  20 30 -7.36 12.46 1800 65698.26 

IV 20 30 -7.50 12.57 2200 91867.01 

V 20 30 -7.88 15.18 4200 334915.99 

VI 20 30 -7.75 15.38 5000 550459.17 

VII  20 30 -7.75 15.38 6100 903112.39 
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Figure 10 : Bed Profile of Waterway Sub -stretch 3 (Chainage 20  km ï 30 k m)  

  

Figure 11 : Photograph along Sub -Stretch 3  

2.5.4  Sub Stretch 4 : Rampurhat Jelekhali to Sandeshkhali (30 km to 37. 202  km)  

Both Bathymetric and Topographic Survey was carried out for this stretch between 30 to 37.202 km 

chainage of the Hogla-Sandeshkhali River. It is the upstream portion of the river where its course is in 

an East-West direction. The area is moderately populated. Mangroves are present on both sides in the 

river. Fishing and farming are main source of livelihood & the fields in the area are dependent on the 

rainfall. This stretch is considerably narrow with the width being about 150 - 200 m.  Some portion of 

the river bank is protected. Rampur Ferry Ghat, Dhamakhali Ghat and Ashadmiya Ghat are some of the 
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prominent jetties in this stretch.  The details of current and discharge at different depths is placed at  

Table 8.  

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

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

¶ The tidal range is 1.895 m in this stretch. 

 

Figure 12 : Google Image showing Sub -Stretch -4 of Waterway  

Figure 12  above shows the alignment of sub-stretch 4 (Ch. 30.0 km to 37.202 km) of Waterway. The 

quantity of dredging required for all waterway classes for this stretch is provided in  Table 13 . Figure 

13  shows the observed and reduced bed profile of sub-stretch 4.  

Table 13 : Dredging Quantity (cum) for Sub -Stretch 4 

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  30 37.202 
Not Applicable 

(Tidal Zone) 

-0.56 29.54 600 5727.00 

II  30 37.202 -2.28 29.55 800 18064.84 

III  30 37.202 -4.17 29.55 1400 47515.28 

IV 30 37.202 -4.59 29.61 1400 71736.56 
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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.)  

V 30 37.202 -6.65 30.42 3600 232833.47 

VI 30 37.202 -6.65 30.42 4400 477339.60 

VII  30 37.202 -7.50 30.42 5800 885318.38 

 

 

Figure 13 : Bed Profile of Waterway Sub -stretch 4 (Chainage 30 k m ï 37. 202  km)  
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Figure 14 : Photograph along Sub -Stretch 4 

2.6  SOIL AND WATER SAMPLES ANALYSIS AND RESULTS  

Waterway bed soil and water samples were collected using Vanveen Grab & Niskin type water sampler 

at respective locations. One sample were collected at each location in the river stretches . The location 

and depth of the collected samples are appended in Table 14 . 

Table 14 : Soil & Water Sample Locations  

The collected soil & water samples were analyzed for the following properties: - 

Soil Samples  

¶ Grain size 

¶ Specific gravity 

¶ PH Value 

¶ Cu, Cc 

¶ Clay Silt percentage 

Sample 

No 

Chainage 

(Km)  
Latitude  Longi tude  Easting(m)  

Northing 

(m)  
Depth  

1 0.975 22°12'34.0968"N 088°41'14.8641"E 673942.4 2456981.2 3.8 

2 14.245 22°14'39.1863"N 088°46'07.7406"E 682285.3 2460924.3 4.6 

3 20.000 22°16'37.7775"N 088°48'01.0722"E 685486.9 2464610.2 6.6 

4 36.589 22°21'16.0251"N 088°52'29.3688"E 693052.87 2473262.15 7.0 
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Water samples  

¶ Sediment Concentration 

Test result of samples is provided in Figure 15 . 

 

Figure 15 : Soil and Water Sample Test Results  
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3.0  FAIRWAY DEVELOPMENT  

In most of the countries where inland navigation is developed, such as in Europe, China, Russia etc., 

the waterways have been classified in different classes depending on their physical characteristics and 

development potential in future.  Generally, with larger waterway dimensions bigger IWT vessels can 

operate resulting in lower shipping cost per tonne of cargo as compared to the shipping cost of smaller 

vessels. One of the important factors contributing to lower shipping cost by operation of bigger vessels 

is the improvement in power to load ratio, i.e. capacity of cargo carrying per unit of engine power. 

Hence, every waterway should be developed to larger dimensions (depth and width of navigation 

channel) subject to the physical characteristics of the waterway. H owever, for developing a waterway 

to larger dimensions (in other wards waterway of higher class) additional investment would be required. 

Therefore, there would be an optimum waterway class for a particular waterway whereby total cost to 

the system (i.e., increase in cost due to development work vis-a-vis reduction in shipping cost) is 

minimum. This optimum solution is required for each waterway and for this purpose classification of 

waterways would facilitate planning for the optimum class of the waterway and its development. 

3.1   PROPOSED CLASS / TY PE OF WATERWAY 

IWAI gives a classification of waterways on the basis of width and depth of rivers/canals, radius of 

bends, vertical clearance, horizontal clearance between bridge piers and self-propelled vessel carrying 

capacity of vessels. On the basis of these criteriaôs, classification of waterways was done by IWAI as 

detailed in Paragraph 1.1.1  and Table 1.  

From the detailed hydrographic survey, following observations are made on the proposed fairway: 

a) A RCC road bridge is located at Basanti at chaiange of 4.0 Km. 

b) No dams, barrage and any other cross-structure is located along the proposed fairway stretch.  

c) Reduced depth of waterway varies from ï7.75 m to 33.47 m w.r.t sounding  datum for Class VII. 

d) Tidal variation varies from1.57 m to  2.115 m. 

e) Width of river varies from 0.12 km to 0.92 km. 

Figure 16  shows the proposed alignment of Hogla waterway.  
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Figure 16 : Proposed alignment of Hogla Waterway  

The classification of waterway and its type is based on the availability of LAD and Vessel proposed to 

be deployed for the required traffic. As per the hydro-graphic studies, as per Volume-III of this report, 

by taking into advantage of tidal window, sufficient LAD is available in the complete 37.202 km stretch 

of waterway, which suggest that waterway is viable for throughout the year navigation. It is principally 

decided by IWAI to develop Sunderbans waterways as per Class VII only. 

3.2  DETAILS OF SHOALS  

Due consideration was given for shoals identified during the survey. As shown in  

 

 



FINAL DETAILED PROJECT REPORT (DPR) OF NATIONAL WATERWAY NO. 97  

(SUNDERBANS WATERWAYS ) HOGLA RIVER (37.202KM)  

 

Final DPR, Volume I, (Rev. 4)  

August 2021  
Page 66 of 418 

 

 

Table 15 shoals are located along the complete 37.202 Km stretch of Hogla river, hence dredging is 

required as detailed below. 

3.3   PROPOSED CONSERVANCY ACTIVITIES  

Dredging is proposed under conservancy works for the proposed fairway stretch. 

3.3.1  Dredging  

A defined waterway is required to make throughout the year navigation in th e IWT stretch of Hogla 

waterway. Design improvement measures and increase of channel depth by Dredging is required in the 

first phase of the fairway development. Thereby, regular maintenance of fairway depth by dred ging is 

required in the navigable route . 

Fairway Dimensions  

As per IWAI guidelines, fairway dimensions for river classified as Class-VII  waterway should have 

required dimensions of 100m bottom width; 2.75m depth and side slop of 5:1 as shown in Figure 17 . 

The dredging quantity obtained from Hypack software for 37.202 Km stretch of waterway for Class I to 

VII is provided in Volume 3A ï Hydrographic Survey Report and Data. For waterway Class VII, the 

estimated dredging quantity is provided as below.  

 

Figure 17 : Fairway Dimension Class VII  
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Table 15 : Dredging Quantity for Class VII Waterway  

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)  

Dredgin

g Qty. 
(cu.m.)  

Accumul
ative 

Dredging 
Qty.  

0 1 

Not Applicable 

(Tidal Zone) 

4.09 20.43 0 0 0 

1 2 0.34 8.1 0 0 0 

2 3 0.46 20.07 0 0 0 

3 4 -7.59 17.8 800 124233 124233 

4 5 -5.09 11.14 800 91835 216067 

5 6 -2.44 13.51 800 37619 253686 

6 7 -1.46 28.1 400 17204 270889 

7 8 -5.17 33.47 200 18165 289054 

8 9 -5.67 12.88 200 65155 354209 

9 10 2.56 11.55 0 0 354209 

10 11 -1.65 6.57 400 95766 449974 

11 12 -0.58 6.03 200 146358 596332 

12 13 -2.83 12.1 600 27632 623963 

13 14 -0.99 22.31 200 4376 628339 

14 15 -3.4 17.68 600 43738 672077 

15 16 -2 11.18 1000 29863 701940 

16 17 -4.84 18.01 800 46911 748851 

17 18 -5.23 11.55 1000 116885 865736 

18 19 -5.61 18.07 800 94287 960022 

19 20 -1.41 18.27 200 28716 988739 

20 21 -7.42 11.38 400 88191 1076930 

21 22 -5.92 8.02 400 17944 1094874 

22 23 -6.88 11.32 800 90718 1185592 

23 24 0.81 4.5 0 15241 1200833 

24 25 -1.88 12.47 600 12883 1213716 

25 26 -7.75 11.43 600 119184 1332900 

26 27 -4.76 15.38 500 158248 1491148 

27 28 -7.4 10.61 1000 115760 1606908 

28 29 -7.11 9.43 1000 157860 1764769 

29 30 -6.71 7.01 800 127083 1891851 

30 31 -6.71 30.42 600 132407 2024258 

31 32 -7.13 4.36 800 95971 2120229 

32 33 -7.19 6.05 1000 174437 2294667 

33 34 -7.5 6.67 1000 162322 2456989 

34 35 -5.53 5.32 1000 111238 2568227 
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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)  

Dredgin
g Qty. 

(cu.m.)  

Accumul
ative 

Dredging 
Qty.  

35 36 -3.88 5.09 1000 94117 2662344 

36 37.2 -5.78 29.55 400 114826 2777170  

 

From the above table, the total dredging quantity for proposed waterway class and dimensions works 

out to 27,77,170 cum. 

Disposal of Dredging Material  

The dredged material is proposed to be dumped on low lying areas located on both sides of the river 

bank all along the waterway. The dredge material should be dumped providing gabion walls. The gabion 

walls should be adequately provided to prevent the dredged material to fall back in the waterway.  

 

Figure 18 : Photograph showing arrangement of Gabion Wall along River Bank   
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Selection of dredging equipment  

The dredging is usually carried out with a cutter -suction dredger whereas maintenance dredging will be 

carried out with a trailing suction hopper dredger. There are various types of dredgers available in the 

market viz., suction dredger, bucket dredger, grab dredger, backhoe / dipper dredger, water injection 

dredger, pneumatic dredger etc. While most of these dredgers are ideally suit ed for sea conditions to 

dredge harbour and approach channels, the selection of a dredger for inland waterway is rather critical 

due to various mobility factors, seasonal variation of water levels (floods/dry season) and shallow 

depths. 

The cutter suction dredgers having conventional centrifugal pumps o r modern jet pumps will be more 

effective to dredge out the material. In a cutter -suction dredger or CSD, the suction tube has a cutter 

head at the suction inlet, to loosen the bed and transport it to the suction mouth. The cutter can also 

be used for hard consolidated type of bed. The dredged soil is usually sucked up by a wear resistant 

centrifugal pump and discharged through a pipe line or to barge.  

Alternately the modern amphibious cutter suction dredger is also suitable for the waterway. The 

amphibious dredger can be road transportable, able to unload itself from the truck/lorry and can dredge 

rivers/canals having depths of 2.0 to 3.0 m. These dredgers can walk into the river and even in dry 

portions of the river during lean period. The dredgers can als o be disassembled for transportation to 

other locations. These dredgers are indigenously available in India.  

3.3.2  River Training  

No river training works is required in the proposed navigable waterway stretch.  

3.4   BANK PROTECTION / E MBANKMENT STRENGTHEN ING  

The river bank in the proposed fairway stretch is fairly stable with mild slope. No bank protection works 

is envisaged in the proposed fairway stretch. 

3.5   NAVIGATION MARKINGS  / NAVIGATION AIDS  

The seasonal change in river morphology plays an important role for maintaining the navigation channel. 

The navigation channel generally goes on shifting due to changes in river morphology depending on 

seasonal rainfall and runoff . On this kind of waterway, one of main concern is safety and ease of traffic. 

This can be achieved by providing proper navigation aids like marker buoys, lights. The channel marking 
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indicators is also very important for the safety and speed of navigation since the current velocity is much 

lower in the inner bends of a curved channel than the outer ben d. If proper markings are provided, 

ships/vessel sailing upstream will take the inner bends with relatively less head current, thus making 

better speed. The ship sailing downstream in the outer bend will get the advantage of current. The main 

approach of the problem of making of shifting nature of navigable channel is to have the simple marks 

which could be shifted easily with less manpower and equipment.  

As per the international convention, the aids to navigation are a device external to a craft, designed to 

assist in determination of position of the craft or a safe course or to warn of dangers. Whereas, 

navigational aids are the equipment on board a ship. Navigation markings/aids, proposed for safe 

navigation along the proposed fairway stretch are discussed in detail in Chapter 8.  

3.6   MODIFICATION REQUIR EMENT IN EXISTING BR IDGES / CABLES / DAM S / BARRAGES / 

LOCKS / WEIRS / ANIC UTS / AQUEDUCTS  

A RCC road bridge is located at Chainage 4.0 Km at Basanti. Vertical and horizontal clearance available 

at existing br idge location w.r.t. MHWS is 1.184 m and 83 m respectively. 

No modification is proposed in the existing bridge structure for navigation. It is recommended that the 

IWT services will be suspended till the time water level recedes for safe navigation of vessls.    

3.7  PROPOSED DAMS / BARR AGES / LOCKS / WEIRS  TO IMPROVE DEPTH  

No dam/ barrage/ locks/ weirs are proposed to improve depth.  

3.8   LAND ACQUISITION  

No additional land is required to be acquired for fairway  development.  

3.9   FAIRWAY COSTING  

The cost estimate for fairway development of Hogla waterway as per Class VII for IWT system including 

O&M of the system has been worked out. The cost estimates for development of the system are 

considered as Capital cost while for operation of the system is termed as maintenance or operating cost 

(O & M cost).  
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3.9.1  Basis of Cost  

The basis of cost estimates worked out as per following:  

a) Standard Schedule of Rates of PWD, Govt. of West Bengal considered for various works; 

b) Market surveys and enquires           

c) Judgement based on Consultantôs Experience 

3.9.2  Capital Cost  

The cost of initial dredging is as below:  

Dredging cost @ INR 200/cum for 27,77,170 cum = INR  55,54,33,912 / - (INR 5,554.34  Lakh ).  

3.9.3  O&M Cost  

Operation and Maintenance of fairway comprises of dredging cost only. Actual quantity of dredging 

required during operation stage can be worked out from model studies only. For DPR studies, it is 

assumed that 10% of dredging is required annually for smooth and safe navigation. Hence O&M cost 

works out as: 

Dredging cost @ INR 200/cum for 10% of 27,77,170 cum = INR  5,55,43,391.20 / - (INR 555.43  

Lakh ). 
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4.0  TRAFFIC STUDY  

4.1  GENERAL 

South 24 Parganas is a district in the Indian State of West Bengal, headquartered in Alipore. It is the 

largest district of West Bengal state by area and second largest by population. It is the sixth most 

populous district in India (out of 640). On one side is the urban fringe of Kolkata and on the other, the 

remote riverine villages in the Sundarbans. 

The district has 5 Sub-divisions namely (i) Alipore Sadar (ii) Baruipur (iii) Canning (iv) Diamond Harbour, 

and (v) Kakdwip. The South 24 Parganas district highlights as per 2011 census1 

¶ South 24 Parganas District comprises of 29 C.D. Blocks and 7 Statutory Towns. 

¶ There are total 2,042 villages and 111 Census Towns in the District.  

¶ South 24 Parganas District 2nd most populated district. 

¶ The percentage of urban share of Population of South 24 Parganas District has expanded from 

15.7% (2001 Census) to 25.6% (2011 Census) of total Population of respective Census. 

¶ South 24 Parganas District ranks 4th in decadal Population growth rate among the Districts with 

18.2%.  

¶ The density of Population (Population per square km) of the district is 819 per square km which 

makes its rank 12 th in the State. 

¶ There are 75 (seventy five) Villages having Population 10,000 and above. 

¶ South 24 Parganas District has the highest area (9960.00 sq km) in the State. 

¶ A large portion in the southern part of the district is covered with thick Mangrove forests of 

created in the riverine delta created in the confluence of the rivers Ganga, Brahmaputra, Padma 

known as the Sundarban Reserve Forest which is included in the UNESCO World Heritage Site. 

Sundarban is a prominent National Park, Tiger Reserve and Biosphere Reserve in the country and 

in the world.  

4.2  INFLUENCE AREA / HIN TERLAND  

Hogla river flows through two  (2) CD blocks of South 24 Parganas disctrict, namely, Basanti and Gosaba. 

The Project Influence Area (PIA), considering existing and projected traffic for passenger ferry services, 

                                                 

1 District Census Handbook, 2011 
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comprises of the following CD blocks and districts. Total influence area/hinterland extending on either 

side of waterway is provided in Table 16 . 

Table 16 : Project Influence Area/ Hinterland  

District  
Area 

(Km 2)  
C.D. 

Block  
Area 

(Km 2)  
Total Hinterland 

area (Km 2)  

South 24 Parganas  

 

9,960 

Basanti 404.2 

700.92 

Gosaba 296.72 

4.2.1  Population of Hinterland area  

Population of hinterland area for proposed IWT in Hogla waterway is provided in Table 17  below: 

Table 17 : Population of Hinterland  

State  District  
Population 

(Nos.)  
C.D. Block  

Population 

(Nos.)  

Total Hinterland 

Population (Nos)  

West 
Bengal 

South 24 
Parganas 

81,61,961 

Basanti 3,36,717 

5,83,315 

Gosaba 2,46,598 



FINAL DETAILED PROJECT REPORT (DPR) OF NATIONAL WATERWAY NO. 97  

(SUNDERBANS WATERWAYS ) HOGLA RIVER (37.202KM)  

 

Final DPR, Volume I, (Rev. 4)  

August 2021  
Page 74 of 418 

 

4.2.2  Economic Profile of Hinterland  

The hinterland of proposed stretch of Hogla waterway includes South 24 Parganas disctrict of West 

Bengal. Gross State Domestic Product (GSDP) prices of West Bengal and growth rate in percentage are 

provided in Table 18   and Table 19  as below: 

Table 18 : Historic GSDP of West Bengal  

(at Constant Prices, INR Crores) 

Year  Primary  Secondary  Teritary  GSDP 

2004 -2005 Series  

2004-05 52784.73 42345.24 113526.39 208656.36 

2005-06 53904.43 43826.65 124058.38 221789.46 

2006-07 55115.99 47764.33 136196.80 239077.12 

2007-08 57961.17 51632.77 148038.24 257632.18 

2008-09 56736.53 50607.84 162903.89 270248.26 

2009-10 60482.83 55770.42 175701.71 291954.96 

2010-11 59139.82 59303.48 190393.75 308837.05 

2011-12 59933.06 57737.05 205746.87 323416.98 

2012-13 62050.56 63944.59 221778.68 347773.83 

2013-14 64042.77 67798.65 239953.62 371795.04 

2014-15 66450.64 70992.85 260943.02 398386.51 

2011 -2012 Series  

2015-16 135884.08 141319.53 315478.40 612789.26 

2016-17 141107.12 153276.84 247527.53 661714.69 

2017-18 145213.53 170683.87 401788.08 737568.48 

Source: Department of Statistics and Programm implementation, Government of West Bengal 

 Table 19 : Annual Growth Rate of GSDP of West Bengal  

(at Constant Prices, Per cent %) 

Year  Primary  Secondary  Teritary  GSDP 

2004 -2005  Series  

2004-05 - - - - 

2005-06 2.22 3.30 9.28 6.29 

2006-07 2.12 8.71 9.78 7.79 

2007-08 6.21 6.85 8.69 7.76 

2008-09 -2.35 -1.75 10.04 4.90 
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Year  Primary  Secondary  Teritary  GSDP 

2009-10 6.94 9.68 7.86 8.03 

2010-11 -2.10 5.82 8.36 5.78 

2011-12 0.81 -1.99 8.06 4.72 

2012-13 3.33 10.60 7.79 7.53 

2013-14 3.01 6.07 8.20 6.91 

2014-15 3.31 5.05 8.75 7.15 

Average  2.35  5.23  8.68  6.69  

2011 -2012 Series  

2015-16 0.48 9.15 6.37 5.85 

2016-17 3.84 8.46 10.16 7.98 

2017-18 2.91 11.36 15.61 11.46 

Average  2.41  9.66  10.71  8.43  

Source: Department of Statistics and Programm implementation, Government of West Bengal 

The below chart show the Primary, Secondary and Teritary sectors of West Bengal state. As depicted in 

the chart, Primary sector consists of Agriculture, Forestry, Fishery, Mining & Quarrying. Whereas 

Secondary sector includes different types of manufacturing industries, Construction, Elecrical, Gas & 

Water supply sectors. Services based industries comes under Tertiary sector. 
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Figure 19 : Sectors of West Bengal  

Figure 20  below shows the percentage share of GSDP by primary, secondary and tertiary sectors at 

constant price level of 2004-05. Figure 21  below shows the sectoral composition of GSDP by broad 

sectors of agricultaural & allied, industry and services at constant price level of 2004-05. Input data 

sourced from Department of Statistics and Programm implementation, Government of West Bengal.     
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Figure 20 : Percentage Share of GSDP by different Sectors of West Bengal Economy at Constant 
(2004 -05) Prices  

 

Figure 21 : Sectoral Composition of GSDP by Broad Sectors of the Economy of West Bengal at 
Constant (2004 -05) Prices  

From the above charts, it is evaluated that the Services contributes more than 50% to GSDP and is 

shown considerable decadal growth rate. Contrary to this, the contribution of agricultural and industial 

sectors in GSDP is declining throughout the decade 

Economic profile of hinterland disctrict  i.e. South 24 Parganas are provided in Table 20  and the same 

is presented in Figure 22  as below: 
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Table 20 : Gross District Domestic Product and Annual Growth Rate of South 24 Parganas  

(at 2004-05 Constant Prices,) 

Year  
Gross District Domestic Product  

(INR Crores ) 

Annual Growth Rate  
(Percentage Change over Previous 

Year)  

2004-05 16884.94 - 

2005-06 17443.65 3.31 

2006-07 19623.98 12.5 

2007-08 21026.4 7.15 

2008-09 21652.35 2.98 

2009-10 22442.53 3.65 

2010-11 24465.14 9.01 

2011-12 25688.00 5 

2012-13 27306.29 6.3 

2013-14 29238.58 7.08 

Average  - 6.33  

Source: Department of Statistics and Programm implementation, Government of West Bengal 

 

Figure 22 : Annual Growth Rates of Gross District Domestic Product  
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Table 21 : Contribution of South 24 Parganas  in GSDP of Broad Sectors of Economy in West Bengal  

(at 2004-05 Constant Prices, Per cent %) 

Sectors  2004 -05  2011 -12  2012 -13  2013 -14  

Agriculture & Allied  7.86 8.15 7.9 7.9 

Industry  9.31 7.97 7.94 7.94 

Services  7.71 7.88 7.81 7.81 

Total GSDP  8.09 7.94 7.85 7.85 

From Table 21 , it is concluded that, South 24 Parganas has major contribution in services sector and 

shows descent decadle growth. Contribution of South 24 Parganas in GSDP of Broad Sectors of Economy 

in West Bengal is also presented in Figure 23  as below: 

 

Figure 23 : Contribution of South 24 Parganas in GSDP of Broad S ectors of Economy  

4.2.3  Existing and P roposed Industries  

Brick kilns are located along the river stretch on both sides of banks. These brick kilns mostly uses fuel 

wood, saw dust, rice husks and agricultural residues along with coal for firing their kilns. All t hese are 
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locally arranged and transported through roads/local boats by owners directly to their kilns However, 

no major industry or any other commercial establishment is located or proposed in the hinterland area .  

4.2.4  Hinterland Connectivity  

The stretch is moderately well connected with road and rail network. Nearest rail head is at Canning 

which is 12 km away. SH 3 passes through Basanti. Ferry services runs from the numerous small and 

mid- sized jetties in the area. Mobile network is general ly available in the area.  

There is one Road Bridge and one High Tension wire crossing the Hogla-Sandeshkhali River at Basanti. 

4.2.5  Connectivity  with Other Wateways  

Hogla waterway is also connected with other declared waterways of Sunderbans as shown below: 

Table 22 : Connectivity with other Waterways  

Sl. No.  Waterway Name  Chainage at merging location (Km)  

1.0 Matla waterway 0.00 Km 

2.0 Gomar Waterway 7.5 Km 

3.0 Chhota Kalagachi Waterway 37.202 Km  

4.3  COMMODITY COMPOSITIO N / CATEGORIZATION  

Detailed traffic survey was done by the consultant along the study stretch of Hogla Waterway. ferry 

services are operational along the waterway to transport passengers and small cargo. The ferry sevices 

are operated by local private bodies. 

Existing and proposed commodities planned for Hogla waterway can be categorized as follows: 

a) Agricultural Products 

b) Construction Material 

c) Passengers 

4.3.1  Agricultural Products  

Agriculture and allied sectors are the main-stay of the economy in districts comprising  hinterland area. 

It provides both direct and indirect employment to the majority of the workforce. Agriculture is the main 
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source of livelihood of the population supplemented by livestock rearing, fishery and horticulture. The 

district lack mineral resources and so also major and medium industries. Hence, the rural population of 

the district mainly depends on agriculture, fishery and other activities allied to agriculture for their 

livelihood. 

The major crop in this area is Paddy which is dependent on seasonal rainfall and local water supply. 

Fishing and boat building is the main core business of locals and they earn their lively hood from this 

resource. 

4.3.2  Construction Material  

All construction materials are available and transported along the project hinterl and by roads. Smaller 

quanitities of construction material to be used for local construction activities along the river are 

transported through river. As per the traffic survey done in April 2017, majority of the materials are 

procured from Kolkata and destined for remote areas of South and North 24 Parganas as well as to 

Bangladesh. As the material is neither procured nor destined for the areas along or around proposed 

waterway, the quantity is not ascertained . Accordingly, there is no potential for moveme nt of 

construction material in the Hogla waterway.  

4.3.3  Passenger Traffic  

Passenger ferry services are available at various locations along the 37.202 km stretch of Hogla river. 

The details of passenger ferry services are provided in Table 23 . 

Table 23 : Existing Passenger Ferry Services in Hogla  River  

Ferry 
Route 

No.  

Passenger Ferry Services  Passengers 
using Jetty per 

day  From  To 

1 Basanti ferry ghat Sonakhali ferry ghat 1000 

2 Sonakhali ferry ghat Basanti ferry ghat 1000 

3 
Sajinatala jetty  

Hogalduri ferry ghat  
150 

4 Pathankhali 

5 Hogalduri ferry ghat  Pathankhali 900 

6 Pathankhali Hogalduri ferry ghat  900 

7 Gopalkata jetty Kotrakhali Bazar jetty  500 
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Ferry 
Route 

No.  

Passenger Ferry Services  Passengers 
using Jetty per 

day  From  To 

8 Kotrakhali bazar Gopalkata jetty 500 

9 Jhaukhali ferry ghat Chunakhali 100 

10 Sambhu nagar jetty Chunakhali 600 

11 

Boat Ghat1 Chunakhali 

Shambhunagar   

1500 
12 Chota Molla Khali 

13 Gopalkata 

14 
Boat Ghat2 Chunakhali 

Shambhunagar  1500 

15 Chota Molla Khali 

16 
Gabberia 

Trimukh ghat  400 

17 Chunakhali 

18 Trimukh ghat Gabberia 400 

19 Hoglakhali ferry ghat Gabberia 150 

20 Gabberia Bazar Janapida ghat 250 

All the above listed ferry services are locally operated. 

Figure 24  below shows the photographs of berthing locations of ferry services in Hogla River. 
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Figure 24 : Photographs of Ferry services  in Hogla  River  

4.4   ORIGINATING / TERMIN ATING COMMODITIES  

Only passenger traffic with small cargo like agricultural products, fish, bricks , construction materials and 

two wheelers are located along the waterway.  

4.5   TOURISM TRAFFIC  

No tourism related traffic is located along the waterway . However, the waterway is interconnected with 

other national waterways having tourism traffic.  

4.6   GROWTH TREND  

As per district census statistics, the decadal population growth rate of South 24 Parganas is 18.2% and 

average Gross District GDP growth rate is 6.33%. In the absence of any historical data, 8% of growth 

trend for passenger traffic is considered on the basis of discussion done with local boat operators during 

site visit. 

With the base traffic of about 1500 passengers per day, the growth trend for passenger traffic in Hogla 

waterway for 20 years is shown in Figure 25 . 
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Figure 25 : Projected Passenger Traffic of Hogla  River  

With assumed growth rate of 8%, the passenger traffic considered for design is estimated as about 

3800 pax per day for 10th year and 8155 pax per day for 20 th year.  

4.7   CONSLUSION  

Following conclusions are made from the traffic studies done above:  

a) Proposed Hogla waterway is connected with Matla, Gomar and Chhota Kalagachi National 

waterways. 

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

river banks. 

c) Passenger ferry services are operated privately all along the waterway, however, the services lack 

basic inland water transport infrastructure facilities for safe navigation, embarking and 

disembarking. 
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In view of existing passenger traffic per day and connectivity of Hogla river with major waterways, 3 

passenger ferry ghats, namely, Basanti, Sonakhali and Boat Ghat 2 Chunakhali are recommended to be 

developed for IWT services as detailed in following chapters of DPR. In addition to above, Pontoon and 

Gangway facility is also proposed at Shambhunagar  ferry ghat for embarking and disembarking of 

passengers using proposed ferry route from Boat Ghat 2 Chunakhali to Shambhunagar . 
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5.0  TERMINALS  

The terminal planning and design includes selection of suitable sites in the vicinity of traffic  potential 

considering all the relevant technical variables such as choosing the type of berthing facility and 

providing of waiting and parking areas and other ancillary facilities required for efficient terminal 

operation. Based on the projected traffic, the selection of various facilities will be planned. The cost 

estimate including capital and operating costs is planned for each of the proposed system considering 

the design. These above aspects are briefly explained in the following subsequent sections. 

5.1  GENERAL REVIEW  

Hogla river is having potential for Inland Water Transport due to its topography, location  and 

connectivity with other declared national waterways.  

As detailed in traffic study, the project area and connecting  hinterland does not have any major 

commercial or industrial unit. However, the waterway is used for passenger ferry services and to 

transport small cargo along the stretch.  

In view of the above, it is recommended to develop the waterway and ferry ghats to  provide required 

inland water transport infrastructure facilities for safe and secure commuting.  

5.2   IDENTIFICATION AND SITE LOCATION  

Site selection is most important as it decides the investment for establishing the terminal facilities. Hence 

proper consideration has been given to select the most optimum location which will minimise the capital 

investment and other recurring cost during operation. The selection of suitable site was 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,  

¶ Favourable hydraulic conditions for berthing, 

¶ Availability of land for terminal infrastructure , 

¶ Traffic potential , and  

¶ Navigational safety. 
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5.3  EXISTING AND PROPOSE D FACILITIES  

There are number of existing ferry ghats located along the Hogla River. The list of existing ferry ghats 

located is provided in Table 24  as below: 

Table 24 : List of Existing Ferry Ghats  

Terminal 

Name  
Co-ordinates  

Approx. 

Chainage from 
starting point  

Dra ft  

Available  

Connecting 

Road  

Connecting 

Village/District  

Basanti ferry 

ghat 

22°12'13.10"N  

88°42'34.23"E 
3.4 km 2.0m  

Basanti main 

road 
Basanti, Srirampur 

Sonakhali 

ferry ghat  

22°12'17.06"N 

88°42'38.46"E 
3.5 km 1.5m Basanti highway Sonakhali, 

Ramchandrakhali 

Sajinatala 

jetty  

22°11'39.51"N  

88°43'53.34"E 
6 km 1.6m State highway 3 Dakshin Mattala, 

Matgaran 

Hogalduri 

ferry ghat  

22°12'21.18"N  

88°44'42.99"E 
8.4 km 1.6m 

Sonakhali ï 

Lebukhali road 

Hogalduri, 

Ramchandrakhali 

Pathankhali 
22°12'26.92"N  

88°44'52.54"E 
8.5 km 1.3m 

Chunakhali 

caning road 
Pathankhali 

Gopalkata 

jetty  

22°14'27.80"N  

88°45'43.10"E 
13.1 km 1.5m Gopalkata Road 

Gopalkata, Battali, 
Jelepara, Palpur, 

Kamarpara, tentultala 

Kotrakhali 

bazar 

22°14'35.58"N  

88°45'43.12"E 
13.2 km 1.4m 

Chunakhali 

caning road 

Kotrakhali, Sachea 

khali, Kala Hazra 

Jhaukhali 

ferry ghat  

22°15'29.35"N 

88°47'28.67"E 
17.1 km 1.6m Mitrapur road 

Jelepara, Jhaukhali, 
Mitrapur, 

Shambhunagar , 
palpur 

Sambhu 

nagar jetty  

22°16'34.71"N 

88°47'41.66"E 
19.5 km 1.1m Mitrapur road Shambhunagar , 

Mitrapur 

Boat Ghat1 

Chunakhali 

22°16'40.86"N 

88°47'40.36"E 
19.5 km 1.2m Chunakhali ï 

Canning road 

Chunakhali, Amjhara, 

Bugulakhali, Purba 
Bayor Siong, Baria 

Boat Ghat2 

Chunakhali 

22°16'41.32"N 

88°47'43.96"E 
19.5 km 1.1m 

Chunakhali ï 

Canning road 

Chunakhali, Amjhara, 

Bugulakhali, Purba 
Bayor Siong, Baria 

Gabberia  
22°17'4.60"N  

88°48'28.29"E 
21 km 1.2m Gabbaria road Gabbaria, Sukhdoani, 

Daudpur 

Trimukh ghat  
22°17'1.14"N 

88°48'17.90"E 
21 km 1.0m 

Chunakhali ï 

Caning road 

Chunakhali, Amjhara, 
Bugulakhali, Purba 

Bayor Siong 
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Terminal 

Name  
Co-ordinates  

Approx. 

Chainage from 
starting point  

Dra ft  

Available  

Connecting 

Road  

Connecting 

Village/District  

Hoglakhali 

ferry ghat  

22°17'55.86"N  

88°48'12.86"E 
22.5 km 0.8m 

Chunakhali ï 

Caning road 

Chunakhali, Purba 
Bayor Siong, Baria, 

Phul malancha 

Gabberia 

Bazar 

22°18'3.86"N 

88°48'25.25"E 
23 km 1.0m Gabberia road Gabberia, Daudpur, 

korakati, sukhdoani 

Janapida 

ghat 

22°18'6.01"N 

88°48'17.17"E 
23 km 0.6m Basanti highway 

Chunakhali, Char 
Bidyarabad, Titkumar, 

Baria, Phul Malancha 

Banaraji 

bazar jetty 

22°19'10.86"N 

88°48'33.58"E 
25 km 0.6m 

Chunakhali ï 

Caning road 

Chunakhali, Soberia, 

Char Bidyarabad 

Khumara 

khali jetty   

22°20'29.69"N 

88°48'34.70"E 
28 km 0.9m 

Sorberia - 

Amjhara road 

Agarhati, Chunakhali, 
Amjhara, kalikatala 

Pakhirala 

jetty  

22°20'27.21"N 

88°48'40.04"E 
28 km 1.0m 

Sarberia ï 

Dhamakhali road 

Jeliakhali pashchim 

khanda, Jeliakhali 

purba khanda 

Rampur ferry 

ghat 

22°21'39.39"N 

88°49'22.55"E 
30.5 km 1.3m 

Sarberia ï 

Dhamakhali road 

Rampurhat jelekhali, 
Rampur, Kumarkhali 

Jeliakhali 
22°21'33.87"N 

88°49'23.03"E 
30.5 km 1.1m 

Sarberia ï 

Dhamakhali road 

Jeliakhali purba 
khanda 

Jeliakhali 

highSchool 

jetty   

22°21'33.76"N 

88°50'16.12"E 
32 km 1.0m 

Sarberia ï 

Dhamakhali road 

Jeliakhali purba 

khanda 

Rampur 

Saskhali 

22°21'40.70"N 

88°50'19.82"E 
32 km 1.2m 

Sarberia ï 

Dhamakhali road 
Rampur, Jhupkhali 

Dhamakhali 

1 ferry ghat  

22°21'36.10"N 

88°51'38.61"E 
34.8 km 1.6m 

Sarberia ï 

Dhamakhali road 

Dhamakhali, 

Arsadmiya 

Ashadmiya 

ferry ghat  

22°21'29.86"N 

88°51'40.05"E 
34.9 km 1.5m 

Sarberia ï 

Dhamakhali road 
Korakati, atapur 

Dhamakhali.2 

ferry ghat  

22°21'17.50"N 

88°52'32.84"E 
37 km 1.6m 

Sarberia ï 

Dhamakhali road 
Dhamakhali 

Dhamakhali.3 

ferry ghat  

22°21'15.81"N 

88°52'27.78"E 
37 km 1.8m 

Bhangatushkhali- 

damakhali road 
Bhangatushkhali 

Bangatus 

khali 

22°21'5.73"N 

88°52'43.26"E 
37.5 km 1.4m 

Bhangatushkhali- 

damakhali road 
Bhangatushkhali 
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Location map of all the above ferry ghats are provided in Volume 2 of the DPR. Photographs of ferry 

ghats are provided in Figure 26  below; 
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Figure 26 : Photographs of Jetti y located along Hogla  Waterway  

These ferry ghats are locally maintained and operated. On the basis of faiway and traffic studies done 

in this DPR, it is recommended to develop following three (3) ferry ghats:  

1) Basanti ferry ghat, 
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2) Sonakhali ferry ghat, and  

3) Boat Ghat 2 Chunakhali. 

It is proposed to develop the terminal complex area and provide inland water transport facilities like 

Gangway and Pontoon at the above three ferry ghat locations for passenger embarking  and 

disembarking. In addition to above, Pontoon and Gangway facility  is also proposed at Shambhunagar  

ferry ghat for embarking and disembarking of passengers using proposed ferry route from Boat Ghat 2 

Chunakhali to Shambhunagar . 

5.3.1  Location Map of Proposed Ferry Ghats  

Location of the above proposed three ferry ghats is presented in the Google earth image below:  

 

Figure 27 : Location map of proposed terminals  

J1 

J2 

J3 

J1 ï Basanti  

J2 ï Sonakhali 

J3 ï Boat Ghat 2 Chunakhali 

IBP Route WW 

Bidya WW 

Matla WW  

Hogla WW  

Gomar WW  

Chhota Kalagachi WW  
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5.3.2  IWT  Facilities  

It is proposed to provide following facilities at the proposed ferry ghat loactions:  

1) Pontoon 

2) Gangway 

3) Terminal complex 

A. LAYOUT 

The passenger terminal at proposed locations is designed to facilitate the efficient operation  of 

passenger ferries. A single floating pontoon platform is provided for berthing of ferries at each site 

capable of handling all types of proposed ferry vessels. A gangway is also provided linking the berthing 

pontoon to the shore , allowing pedestrian transfer between the shore terminal and the ferries.  

The ferry platform are intended for use by vessels operating on regular ferry services to other terminals 

along the waterway and further afield, but the designs do no t preclude use by other vessels. 

B. Gangway 

16 m long x 2.2m wide Gangway is proposed to provide necessary link between the pontoon platform 

and the shore platform.  

C. PONTOON 

A pontoon also known as a floating bridge/platform uses floats or shallow -draft boats to support a 

continuous deck for pedestrian and vehicle travel. The buoyancy of the supports limits the maximum 

load they can carry. The level of the pontoon will vary as  per the tide variations. Floating pontoon shall 

provide the support to the other end of the approach bridge and also provide berthing to the passenger 

ferries. The pontoon is to be stationed at proposed terminal locations along river. The pontoon will be 

moored at site via sets of catenary and anchors. The pontoon shall be suitably chained anchored to the 

river bed for the horizontal & vertical stability.  

The pontoons shall be as per Indian Register of Shipping rules / regulations for dumb barge / pontoon 

applicable to inland waters. The pontoon shall be designed and built in accordance with the requirements 

of the rules and regulations of:  
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¶ IRS (Indian Register of Shipping) or any Classification Society who is member of International 

Association of Classification Society (IACS) 

¶ The Inland Vessel Act 1917 and as amended in 2007. 

The Pontoon shall comply with IMOôs stability requirements. The Pontoons shall not have any trim by 

fore in any of the operating conditions  at terminal . The pontoon shall be shaped with rounded corners 

and swims ends. The hull shall be divided into watertight subdivisions  for the stability . 

The steel to be used for the construction of the pontoon shall comply with  IS 2062 Grade B or equivalent. 

The welding works shall be of excellent quality and using high quality electrodes and shall be done by 

certified welders. Necessary hull preservation and painting shall be done for the prevention of corrosion. 

Draft marks shall be suitably placed on pontoon of 3 mm in welded steel plate and paint ed with at least 

two coats. They shall be located at intervals of 200 mm vertical (P&S) and at forward aft and amidships. 

The accuracy of these marking will be checked & verified. 

Pontoon of 10m x 20m size is considered DPR design and costing. It is envisaged that pontoon will used 

for berthing of ferry vessels, to support one end of gangway and to provide passage for passengers 

from terminal building to ferry through gangway.  

No waiting/halting of passengers is recommended on pontoon. The pontoon shall be designed to 

encounter current of maximum 2m/sec during flood. Suitable mooring arrangements along with anchors 

shall to be provided along the sides. The winches, anchor chain, mooring ropes, shackles etc. shall be 

as per the class requirement.  

The Steel fenders shall be of min. 300 mm dia (6 mm thick) shall be placed on either sides for 95 

percent of the length of pontoon. Tyre fenders of sufficient size shall also to be provided on both sides 

in such a manner that the spacing between them does not e xceed 1250 mm. Lugs of not less than 16 

mm to tie up these tyres shall be welded to the sides. 

D. SAFETY 

The Pontoon and Gangway are provided with appropriate safety equipment including lifesaving 

equipment, ladders and safety rails. The passengerôs walkway will be marked in lanes as appropriate 

and signs will be installed to direct.  A detailed set of procedures will be prepared for the safe operation 

of the link between the ferry and the shore.  A fendering system on pontoon will be incorporated to cater 

for both normal berthing impacts and abnormal accidental ferry impact.  
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Navigation at night is not foreseen/ recommended from the proposed pontoon facilities.   

E. SERVICES 

There will be a small operations, maintenance and storage room within the ticketing complex area. This 

room will contain equipment necessary for operation and maintenance of the Gangway and Pontoon. 

The electricity supply to the pontoon will be sufficient for power requirements of the operating 

equipment as well as flood lighting and lighting and  a standby generator will be installed in the terminal 

complex providing sufficient power for basic lighting and operation of the terminal infrastructure. A 

wireless telephone connection will be there in ferries for direct communication with the shore.  

Facilities for reception of wastes from the ferries will be installed adjacent to the berth. A fuel supply 

will also be installed close to the berth to enable fuelling of ferries from storage tanks on shore.  

F. TERMINAL COMPLEX 

The various facilities to be developed on the shore is provided as below: 

i) Ticketing room/window  

ii) Embarking and disembarking ares, 

iii) Electrical Panel & Generator Room, 

iv) Workshop, emergency medical centre, 

v) Staff room /secutity cabin 

These are support requirements for buildings with a high functio nal priority and they are listed below.  

i) Roads and parking facilities; 

ii) Water supply system; 

iii) Storm water disposal system; 

iv) Sewage disposal system; 

v) Electricity, including emergency power system; 

vi) Fuel storage and supply system (for ferries);  

vii) Telecommunication system including wireless network and PA system; 

viii) Fire protection arrangements 
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Certain basic services such as power, water supply, etc. which are sourced from the public supply 

outside the terminal may need upgrading to satisfy the additional demand imposed by the IWT 

facilities. 

5.4   LAND DETAILS  

The tentative quantity of land required (excluding area required for future development) for construction 

of terminal complex area and other passenger amenieties is about 1200 m2 for each ferry ghat . However, 

no additional land is required to be acquired for terminal construction as the ferry ghats are already 

operational at the proposed locations. Only upgradation works are required to be done for terminal 

development. 

5.5  GEOTECHNICAL INVESTI GATIONS  

For preliminary engineering design, the data about soil characteristics is collected from the local sources 

based on the basis of structure constructed near by. On the basis of visual inspection as observed during 

site visit the top layer of the area (around 2.5 m depth) is covered with fine river sand. During project 

execution, detail geotechnical investigation may be done for detail engineering.  

5.5.1  Regional Geology  

The district of South 24-Parganas is covered with recent alluvium, which is of great depth. Once a boring 

was conducted near Akra Road, Garden Reach which found no signs of rocky bottom or marine beds 

even when dug at a depth of 1,306 feet. In the eastern and central parts, the surface soil is chiefly a 

clayey loam with some peaty patches in the marshy areas. Surface soil in the Sundarbans area is heavy 

clay impregnated with salt. The borings conducted in the region indicate that the alluvium of the area 

consists of alterations of clay, sand and silt. Kankar (very tiny pieces of stone) is mixed with sands and 

clays. Even the stumps of sundri trees have been found at Sealdah in Kolkata at various levels down to 

a depth of thirty feet.  

5.5.2  Physical Condition and Drainage  

The drainage capabilities of the canals, rivers etc. located in the district have been reduced due to 

unplanned manmade activities and some ecological changes like silting of the rivers etc. So, the 

flood/heavy water logging has been common occurrence every year in the most parts of the aforesaid 

sub-divisions. Similarly, Cyclone and High tide has been commonly found in the riverine belts.  
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5.6  TERMINAL INFRASTRUCT URE INCLUDING EQUIPM ENT 

IWT Terminals proposed to be constructed with the following infrastructure facilities for operation.  

a) Floating Pontoon 

b) Gangway, 

c) Approach platform, 

d) Operation cum Administration Building,  

e) Passenger car Parking area. 

As per the scope of work mentioned in ToR preliminary engineering design is done in the DPR. The 

detailed engineering & design of terminals shall be carried out during the construction stage. The 

preliminary layout shown in Volume -II  drawing is proposed for the DPR purposes only. 

Major facilities provided at proposed terminals for safe and efficie nt terminal operation are discussed in 

detail as below: 

5.6.1  Terminal Building  

The following terminal buildings are proposed for the IWT terminal:  

1. Terminal Operation cum Administration Building 

It will be single building housing the following:  

¶ Administration wing of the terminal including documentation  

¶ Terminal operations wing  

It is assessed that the terminal operation cum administration building shall be of size 20m X 27m 

(including exit corridor) and will have a total floor area of 540 sqm.  

2. Security Office 

This will be a single storied building/office for security personnel at the entrance of terminal premises 

of size 4.5m X 5m.  

3. Electrical Sub-station 
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The electrical panel cum control room of suitable size 5m X 4m shall be located inside admin building 

preferably at the ground floor.  

4. Overhead water tank  

The overhead water tank above terminal building to cater need of the daily water demand required for 

terminal staff and passengers. The minimum capacity of the overhead tank shall be 60 m 3 or the two 

days requirement whichever is higher.  

5.6.2  Boundary Wall / Fencing  

It is proposed to provide boundary wall of 2.4 m height using brick masonry with barbed wire fencing. 

The boundary wall shall be provided along the periphery of the terminal area .  

5.6.3  Sewerage System  

Sewerage system for the IWT has been proposed considering the requirement of the proposed terminal 

vis-à-vis the development control regulation. An independent system has been proposed for the terminal 

considering the new CRZ regulation. 

SYSTEM PROPOSAL 

With the above, proposed sewerage system for the terminal area has been prepared. Features of the 

system are as below:  

¶ A fab based package STP of 12 KLD or 12 cum/day are proposed for the sewage generated 

from the terminal building, etc. However capacity of 12 KLD is draft only and may vary during 

detailed engineering as per the requirements of the system.  

¶ Sewage from the independent building unit to STP will be conveyed through underground 

conduit;  

¶ Conveyance of flow will be through gravity only;  

¶ Inspection chamber of each building unit will collect the sewage of that unit. Thereafter the 

same will be conveyed to the nearest sewage collection pit/ manhole connected to the main 

sewer line of STP. Manhole will be proposed when the length of individual sewer line is more 

than 30m;  
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¶ The treated effluent from STP will be collected in a treated effluent tank. The same will then be 

utilized for gardening and in case of any surplus that will be discharged to the drainage network 

along the access road outside the western side of terminal boundary;  

¶ The sludge coming out from the treatment plant will be taken to centrifuge and converted into 

sludge cake, which may be used as manure. 

5.6.4  Firefighting System  

For terminal building, Electrical room and other building Dry type fire ex tinguishers will be provided. 

Beside above, a continuous back up support will be provided by fire tenders round the clock are 

envisaged for the firefighting system.  

The complete firefighting system shall be designed as per standard guidelines & codes. The system 

provided shall cater to the terminal area. However, for future developments, separate dedicated 

firefighting system may be required based in the future requirements.  

Portable Fire Extinguishers (PFE) 

Portable Fire extinguishers (PFE) are small hand held appliances that are used to put out fires in the 

very early stage of their inception. There are different types of extinguishers in use and their 

classification is based on the types of fires on which they are effective. Hence an understanding of the  

types of fire is very essential in selecting the appropriate type of extinguisher for use in a particular 

location.  

Quantity 

As per TAC (Tariff Advisory Committee) at least two extinguishers are to be provided in every area/ 

room. The appliances are to be so distributed over the entire floor such that a person has to travel not 

more than 15 metres to reach the nearest appliance.  

As per TAC Guidelines - For any property, basic protection shall be appliances suitable for class A fires, 

since class A fires are of universal character. 

Where class B fires are anticipated, a suitable number of appliances as determined above shall be 

replaced with appliances suitable for B class fires. 
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As a thumb rule the requirements specified above would mean approximately 2 extinguishers for every 

600 m2 of floor area or part thereof which would however be slightly less in case of light hazard 

occupancies having larger than 600 m2 floor area in a single fire compartment.  

In rooms containing only electrical equipment such as electrical transformers, switch gears, motors or 

other electrical apparatus, not less than 2 KG Dry Powder or carbon Dioxide type extinguishers are to 

be provided within 15 metres of the apparatus.  

In rooms containing motors and/or other electric equipment along with other machineries or facilities 

one 5 Kg. DCP or Carbon Dioxide extinguisher is to be installed within 15 metres of the equipment in 

addition to the requirements that were earlier specified.  

Location 

Generally Portable Fire Extinguishers (PFE) are to be placed (wall mounted) as near as possible to exits 

or staircase landings by also taking into consideration (wherever possible) the normal routes of escape 

of persons. Placed PFE in such positions will enable these to be seen by persons following the natural 

impulse to get out of danger.  

Standards further prescribe that PFE's be so located that the top of the extinguisher is located at a 

height of 1.5 metres from the finished floor level or that the bottom of the extinguisher is located at a 

height of 1 metre from the finished floor level.  

Based upon the above the Selection of Fire Extinguishers shall be as follows  

A. For Terminal Operation cum Administrative Building  

a. Ground Floor: 

Type of Fire Extinguishers Selected : 2 X 5kg, CO2 (Type ABC) inside office Area 

  (ii) 1 X 5kg, DCP (Dry Chemical powder) Type C inside 

Electrical panel /Control room 

B. Car/Vehicle Parking Area  

Type of Fire Extinguishers Selected   : 2 X 5kg, DCP (Dry Chemical powder) Type C  
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5.7   BERTHING STRUCTURE ( FLOATING PONTOON)  

The berthing structure for Ferry terminal proposed for waterway should have:  

¶ Berthing facility for ferries,  

¶ Facilities boarding/de-boarding of passengers, 

¶ Land based facilities for passengerôs movement, ticketing, waiting, etc. 

¶ Scope for future development. 

In order to work out the pontoon requirements to meet the projected requirement, it is necessary to 

define the following governing parameters:  

¶ Ferry Size 

¶ Passenger traffic 

¶ Number of operational days per year 

¶ Number of ferry trips per day  

¶ Effective working hours per day 

¶ Time required for peripheral/other activities  

All the proposed facility shall connect terminal area to pontoon platform as shown in Layout drawing.  

5.8   TERMINAL COSTING  

As part of collective development of NW-97, an optimised approach for infrastructure development is 

proposed herewith. Accordingly, operating buildings and corresponding mannings proposed in NW-97 

are provided as below: 

Sl. 

No.  

Name of waterway 

supported by proposed 

operating building and 

corresponding Manning  

Name of J etty/Terminal 

where Operating Building 

and corresponding 

Manning is proposed  

Name of waterway in 

which cost of operating 

building and 

corresponding Manning is 

considered  

1. Muri Ganga waterway Dhaki Jetty Thakurran waterway 

2. Saptamukhi waterway 

3. Thakurran waterway 

4. Matla waterway Basanti Jetty  Hogla waterway  



FINAL DETAILED PROJECT REPORT (DPR) OF NATIONAL WATERWAY NO. 97  

(SUNDERBANS WATERWAYS ) HOGLA RIVER (37.202KM)  

 

Final DPR, Volume I, (Rev. 4)  

August 2021  
Page 101 of 418 

 

Sl. 

No.  

Name of waterway 

supported by proposed 

operating building and 

corresponding Manning  

Name of J etty/Terminal 

where Operating Building 

and corresponding 

Manning is proposed  

Name of waterway in 

which cost of operating 

building and 

corresponding Manning is 

considered  

5. Bidya waterway 

6. Gomar waterway 

7.  Hogla waterway  

8. Chhota Kalagachi waterway Bhandarkhali Jetty Sahibkhali waterway 

9. Raimangal waterway 

10. Sahibkhali waterway 

11. Katakhali waterway 

12. Kalindi waterway 

Hence, for Hogla waterway, the Operating Building and corresponding mannings proposed at Basanti 

Jetty along Hogla waterway is recommended to support the operational activities of all the ferry 

terminals proposed in Hogla waterway.  The cost estimate for proposed ferry terminals including O&M 

of the system has been worked out. The cost estimates for d evelopment of the system are considered 

as Capital cost while for operation of the system is termed as maintenance or operating cost (O & M 

cost). 

5.8.1  Capital Cost  

Capital cost for proposed ferry terminal is provided in Table 25  respectively. 

Table 25 : Capital Cost for Ferry Terminal  

Sl. 

No.  
Facilities  Unit  Quantity  

Unit Rate 

(INR)  

Cost   

(INR Lakh)  

1 Pontoon Platform with all required accessories No. 1 50,00,000 50.00 

2 Gangway (Including Maintenance) No. 1 17,50,000 17.50 

3 
Passenger Approach Area/ Bus Car Drop Off 

Area (12m X 22 m) 
m2 264 40,000 105.60 

4 
Control Room Equipment's including navigation 
control equipment's 

No. 1 50,000 0.50 

5 Telecomm. Room Equipment's  lot é LSM 1.00 

6 Ticket vending Machine & installation cost No. 1 4,00,000 4.00 
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Sl. 

No.  
Facilities  Unit  Quantity  

Unit Rate 

(INR)  

Cost   

(INR Lakh)  

7 
Automatic Fare collection gates (set of 2 nos. at 
Entry gates +Set of  1 no. at Exit Gate)  

Per 
set 

3 3,00,000 9.00 

8 Passengers Arrival Area facility  - é LSM 5.00 

9 Visitors parking Area (15m X 10 m) m2 150 18,000 27.00 

10 Passengers Waiting Chairs @ 50 per terminal No. 50 2,500 1.25 

11 Substation  No. 1 10,00,000 10.00 

12 Fire Fighting System (dry type) lot é LSM 2.50 

13 Electrical, Water& Utility lot é LSM 12.50 

14 Security Office (4.5m X 5m) m2 22.5 18,000 4.05 

15 Sewage Treatment System No. 1 25,00,000 25.00 

16 Approach Platform (3m X 7 m) m2 21 75000 15.75 

Total  290.65  

17 Cost of Detail Engineering and construction supervision 6% 17.44 

Total  308.09  

18 Contingency  3%  9.24 

 Capital cost of each ferry terminal with Pontoon and Gangway  317.33  

      

19 Number of proposed Terminal/Jetties 3 

 Capital cost of proposed ferry terminals with Pontoon and Gangway  952.00  

      

20 
Pontoon Platform with all required accessories at 

Shambhunagar  ferry ghat  
No. 1 50,00,000 50.00 

21 
Gangway (Including Maintenance) at 

Shambhunagar  ferry ghat  
No. 1 17,50,000 17.50 

22 
Cost of proposed one operating Building (20m 
X27m) (single storey) 

m2 264 40,000 216.00 

23 Cost of Detail Engineering and construction supervision 6% 17.01 

 Total  300.51  

24 Contingency 3% 9.02 

 Capital cost of Pontoon and Gangway at Shambhunagar  ferry ghat  309.53  

      

 Total Capital Cost of proposed ferry terminals  1,261.52  

Hence, total capital cost of proposed ferry terminals and facilities in Hogla waterway works out as INR 

1,261.52 / -  Lakh . 
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5.8.2  O&M Cost  

Operation and Maintenance cost to be incurred for running terminal facilities for ferry terminals are 

provided as below. 

a) Manning 

The efficient IWT operation requires a substantial number of staff.   These include: - 

¶ The operating staff comprising Terminal Manager, traffic marshals etc;  

¶ Security Staff comprising the Security Chief and security officers 

¶ Maintenance Engineering Staff comprising the maintenance engineer, his deputy, mechanical, 

electrical and civil engineers, foremen, fitters, welders, electrici ans, plumbers, joiners, painters, 

riggers and their mates and labourers;  

¶ Administration staff comprising administrators, personnel, property managers, their assistants, 

secretaries and cleaning staff 

The total number of staff required to operate the terminal on a single shift basis (excluding critical staff) 

is estimated as provided in Table 26 . 

Table 26 : Manpower Requirement for IWT Terminal Operation  

Sl. 
No 

Manpower  
No./ 
Shift 

No. of 
Shift 

required 

Location 

of 
Posting  

Total no. of Personnel 
required for proposed 

Jetties/Terminals 

1 Terminal Manager 1 1 

Operating 

Building 

1 

2 Operating staff/Executives 3 1 3 

4 Accountant 2 1 2 

5 Control Room Operator 1 2 

All 3 

Jetties/ 

Terminals 

6 

6 Plumper & Electrician 1 2 6 

3 Security Guards 2 2 12 

7 Misc. for Field Works 1 2 6 

 Total     36  
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Table 27 : Manpower Cost per annum  

Sl. 

No.  
Manpower  

Category/ 

Level  
Reference  

Min 

Gross 
Salary 

(INR/ 

month)  

Annual 

Gross 

Salary 
(INR)  

Cost 

(INR) 

in 
Lakh  

1 Terminal Manager L-8 

7th pay 

commission 

pay matrix 

47600 5,71,200 5.71 

2 
Operating staff/  

Executives 

Highly 

Skilled 
West 

Bengal 

Minimum 
rates of 

wages w.e.f 
July 2020 

11380 1,36,560 4.10 

3 Accountant Skilled 10347 1,24,164 2.48 

4 Control Room Operator Skilled 10347 1,24,164 7.45 

5 Plumper & Electrician Skilled 10347 1,24,164 7.45 

6 Security Guards Unskilled 8550 1,02,600 12.31 

7 Misc. for Field Works Unskilled 8550 1,02,600 6.16 

 Total      45.66  

From the above table, the total annual manpower cost required for running the all the proposed 

jetties/terminal facilities in Hogla waterway works out to INR 45.66 / -  Lakh  annually. 

b) Utilities and Services  

The annual cost of providing water, electricity and other services is considered as about 1.0% of the 

capital cost. Thus, the annual cost for providing Utilities and Services for proposed teminals works out 

as INR 12.62 / -  Lakh  annua lly .  

c) Maintenance 

To ensure that the terminals are kept in an efficient and safe condition, it will be necessary to ensure 

that money is set aside for annual maintenance. In the first four years of operation, maintenance  costs 

are comparatively low but wou ld then build up as structures and equipment begin to be affected by 

wear and tear. 

In the first four years, the maintenance staff might consist only of fitters, electricians and plumbers 

together with their mates all under the control of a general trades foreman. Their duties would be to 

deal with breakdowns in the mechanical and electrical equipment as well as the water supply system. 

In the fourth year, it would be advisable to provide a fully equipped workshop where equipment can be 
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repaired and serviced. The workshops would provide storage space for spare parts and would provide 

a base for all maintenance staff. 

The annual cost of maintaining terminal structures including all civil, mechanical and electrical 

components is considered to be about 3% of the capital cost. Thus, the annual maintenance cost for 

proposed terminals works out as INR 37.85 / -  Lakh . 

The total O&M cost of proposed terminals are provided in terminal Table 28  below: 

Table 28 : Annual O&M cost of terminals  

Sl. No  Item  O&M Cost for proposed  terminals  (INR) Lakh  

1. Manpower 45.66/- 

2. Utilities and Services 12.62/- 

3. Maintenance 37.82/- 

Total annual O&M cost  96.12 / -  
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6.0  PRELIMINARY ENGINEER ING DESIGNS  

The main objective of preliminary engineering is to ascertain quantitatively the feasibility of engineering 

works. Preliminary engineering is carried out to arrive at the preliminary sizing of all major facilities 

required at the terminal and waterway for safe navigation. The preliminary sizing, design and 

engineering of the facilities are presented in following sections . 

6.1  RIVER TRAINING  

As stated in the earlier sections, no river training works including barrages, weirs or locks is required 

for the waterwa y.  

6.2   BANK PROTECTION  

As stated in the earlier sections, no bank protection works is required for the waterway.  

6.3   NAVIGATION AIDS  

The total navigation operation, ranging from arrival to departure, can be subdivided in to the following 

operations,  

¶ Navigation through the waterway  

¶ Arrival at berthing location  

¶ Preparation for berthing, including possible turning of the vessel and pre-berthing procedures 

¶ Berthing including mooring, etc. to the berth structure  

¶ Loading and unloading operation while at berth  

¶ Departure  

Navigation aids for the waterway and terminals are required to ensure safe and efficient navigation of 

vessels navigating through the waterway and berthing/un -berthing at terminals.  

These aids are proposed to be installed on land or in water fo r guidance to all vessels for safe and 

regulated navigation in channels, basin, berths and docks. The various types of aids to navigation 

proposed for IWT operation on proposed waterway is provided in detail in Chapter 8.  
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6.4  FERRY TERMINAL AND J ETTIES 

Preliminary engineering design required for DPR level costing and analysis for jetty, terminal structures 

and access infrastructure is done and provided as below for ferry terminals.  

Following codes and standards are used for preliminary design of structures. 

Civil Works:  

¶ IS 4651 (Part 1-5): Codes of Practice for Planning and Design of Ports and Harbors 

¶ IS 456 - 2000: Code of Practice for Plain and Reinforced Concrete 

¶ IS 800 ï 1984: Code of Practice for General Construction of Steel 

¶ IS 2911: Code of Practice for Design and Construction of Pile Foundations 

¶ IS 1893 ï 2002 (Part 1): Criteria for Earthquake resistant design of Structures  

¶ IS 9527 (Part 3): Code of Practice for Design and Construction of Port and Harbor Structures 

¶ IS 875 (Part 3): Code of Practice for Design Loads for Building and Structures-Wind Load 

¶ IRC-6: Standard Specifications and code of Practice for Road Bridges, Section 2 Loads and 

Stresses 

Geotechnical  

¶ IS 2991 (Part 1 ï Sec 2) 2010: Code of Practice for Design and Construction of Pile Foundations 

ï Bored Cast in-situ Piles 

¶ IS 14593 - 1998: Design and Construction of Bored Cast in-situ Piles founded on Rocks- 

Guidelines 

Where applicable the following International Standards are referred  

¶ BS 6349 Maritime Structures 

¶ BS 8110 & 5400 Reinforced Concrete Structures 

¶ BS 449 & API-RP 2A-WSD Offshore Platforms-Working Stress Design 

¶ BS 5950 Structural Steel Work  

¶ BS 8004 & 8000 Foundations 

¶ MJ Tomlinson: Pile Design and Construction Practice, Fourth edition 

¶ Joseph E Bowles: Foundation Analysis and Design, Fifth edition. 
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6.4.1  Ferry Terminal  

The objective of this chapter is to present design of river & landside facilities required for development 

of passenger terminal. The following are the main facilities required for operation of the terminal:  

¶ Approach Platform 

¶ Gangway 

¶ Pontoon Platform 

¶ Terminal Building & parking facilities  

A. STRUCTURAL SYSTEM 

The overall Layout showing location of facilities is shown in drawings provided in Volume 2 of the DPR.  

The approach platform is a piled structure, 7 m long and 3 m wide. The pi le spacing of 0.75 m dia pile 

is 2.5m in longitudinal direction and mono -pile configuration is adopted. Beams of 0.9m wide and 1.2m 

deep connect the piles. The deck slab is 0.35 m thick.  

The gangway is aluminium/steel platform hinged on the approach platf orm and pontoon platform on 

the other end.  

A terminal building is provided with all facilities like ticketing room, waiting area, operations control 

centre, pantry and toilets  

B. CONSTRUCTION METHOD  

The construction method proposed for approach platform is as described below: 

PILING 

1) Drive steel liner up to refusal.  

2) Bore inside the liner up to the founding level.  

3) Lower Reinforcement cage and concrete the pile up to bottom of Pile muff.  

4) Place sacrificial precast pile muff over the piles and concrete the annular space between the pile 

and pile muff.  

ERECTION & CONCRETE WORK 



FINAL DETAILED PROJECT REPORT (DPR) OF NATIONAL WATERWAY NO. 97  

(SUNDERBANS WATERWAYS ) HOGLA RIVER (37.202KM)  

 

Final DPR, Volume I, (Rev. 4)  

August 2021  
Page 109 of 418 

 

1) After the in -situ concrete attains strength, place the precast pile cap U beams over the Pile 

muffs. Note that the Precast U beams are designed as part of permanent structure.  

2) Concrete inside the U beam upto the soffit level of bottom slab.  

3) After the in -situ concrete attains strength place precast planks and precast Fender wall panel 

over the U beams. 

4) Cast the in-situ portion of the bottom slab.  

5) On completion of concrete works fixtures like f enders, bollards, pipes and cable support system 

shall be installed 

6) All equipment, pipes, cables, light poles shall be installed at the end. 

C. DESIGN CRITERIA  

LOADING DATA 

The principal loads considered for design of various components are listed as below: 

1) Dead Load 

2) Live Load 

3) Seismic Loads 

Since it is a completely landside piled structure with no berthing and mooring operation, loads due to 

the same is not considered. Further, no effects due to wave and current are considered as they are 

insignificant because of their location. The values of intensities of the above loads considered in design 

are detailed in the following sections 

1) Dead Load: 

The following unit weights are used in design  

Reinforced Cement Concrete 2.5 T/m 3 

Structural Steel 7.85 T/ m 3 

Density of sea Water (Tidal section) 1.025 T/ m 3 

2) Live Load: 

Live load on the jetty and approach structure is as per relevant Indian standards and the same is given 

below. 
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Load  Intensity  

UDL ï Jetty  25 kN/m2 

UDL ï Terminal Building 5 kN/m2 

Load due to Gangway on approach platform 90 kN 

3) Seismic Load: 

The site falls in Zone 3 as per seismic map of India presented in IS 1893 (Part I) ï 2002. Design 

horizontal seismic coefficient is evaluated as per provisions mentioned in code for the following 

parameters 

Zone Factor 0.16 

Importance Factor 1.5 

Response Reduction Factor 3 

LOAD COMBINATIONS 

The structure will be analysed as per load combinations presented in IS 4651 (Part IV) ï 2014 for 

ultimate limit state and serviceability limit state.  

SL.No  Loading  

Partial Load factor  

Serviceability Limit State  Ultimate Limit State  

Short 
Term  

Long 
Term  

Normal  
Extreme/ 
Survival  

Temporary  Reverse  

1 Dead Load (DL) 1.0 1.0 1.5 1.2 1.2 0.9 

2 Live Load ïDynamic  (DyL) 1.1 0.5 1.5 1.2 1.2 0.9 

3 Live Load ïStatic (LL) 1.0 0.5 1.5 1.2 1.2 0.9 

4 Seismic Load (SL) 1.0 - - 1.2 - 1.5 

SERVICEABILITY CRITERIA 

1) Deflection Limit 

Deflection of Pile at Pile cut-off level shall be L/350 under operating condition and L/250 under extreme 

condition, where L is the length of the pile from  pile fixity to cut -off level.  

2) Crack width Limit 
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Crack width in structural elements shall be maintained as per IS 4651 (Part IV) ï 2014. The same has 

been reproduced here for ready reference. 

Sl. No:  Exposure Zone  
Maximum Crack width  

Sustained  Transient  

1 Atmospheric  Zone (Above Splash Zone) 0.2 mm 0.3 mm 

2 Splash Zone (Between CD & MHWS) 0.1 mm 0.2 mm 

3 Continuous sea water immersion Zone (Below Splash Zone 

upto sea bed) 

0.2 mm 0.3 mm 

4 Below Seabed Level 0.3 mm 0.3 mm 

MATERIAL PROPERTIES 

All reinforced cement concrete works shall be carried out with M40 grade concrete and reinforcement 

steel shall be of Fe500 grade. Clear cover to reinforcement shall be as per IS 4651 (Part IV) ï 2014 

which is as shown below. 

Sl. No:  Exposure Zone  Clear Cover  

1 Atmospheric  Zone (Above Splash Zone) 50 mm 

2 Splash Zone (Between CD & MHWS) 75 mm 

3 Continuous sea water immersion Zone (Below Splash Zone upto sea 

bed) 

75 mm 

4 Below Seabed Level 75 mm 

DESIGN LIFE 

The jetty and associated structure shall be designed for the following design life  

Sl. No:  Structural Element  Design life  

1 RCC Pile and deck superstructure 50 Years 

DESIGN METHODOLOGY 

The structure shall be idealized in STAAD Pro with all mentioned loads and design criteria to analyse 

and design the structural elements. Fixity method shall be adopted in modelling of piles. All design is 

based on IS 456-2000 and IS 2911 (Part 1/Section 2) ï 2010. 

D. METHOD OF ANALYSIS  

The following software have been used in design 
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¶ STAAD Pro V8i 

STRUCTURAL STAAD MODEL 

3-dimensional STAAD model has been idealized for each of the structure envisaged. Piles and beams 

have been modelled as beam elements while deck slab is idealized as plate elements. Length of the pile 

has been assessed based on sea bed level as presented in available data. The following figures give an 

in-sight of the modelling undertaken for analysis.  

 

Figure 28 : 3D View of STAAD Model ï Approach Platform  
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Figure 29 : 2D View of STAAD Model ï Approach Platform  

P-ǧ analysis is carried out on the idealized model to include secondary effects. All possible loads and 

load combinations as per IS4651 (Part 4): 2014 is considered and applied in a logical way to analyse 

the structure to determine the design forc es. 

Limit State Design Method is used for design of structural components. All possible limit states are 

checked which includes serviceability and collapse limit states. 

ANALYSIS RESULTS 

    

 Max. Bending Moment My (SLS)   Max. Bending Moment My (ULS) 
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   Min. Axial force Fx (SLS)          Max. Axial force Fx (ULS) 

Design of piles  

Design of longitudinal and helical reinforcement of pile is done as per IS:456 -2000 & SP 16. Pile are 

checked for all possible severe combination of resultant forces and design for governing forces. 

Development length (Refer IS: 456 -2000, Cl. 26.2.1)  

Development length,   Ld    = ū ůs / 4 Űbd 

Bond stress,     Űbd   = 1.9 MPa 

60% increase in bond stress for deformed bars (Refer IS: 456 -2000, Cl. 26.2.1.1) 

Hence, Design Bond Stress    = 3.04 MPa 

Stress in bar,     ůs  = 0.87 fy  = 435 MPa 

     Ld   = 35.8 ū 

     Say   = 36 ū 

 

6.5   CONSTRUCTION SCHEDULE 

The time schedule for construction activities of the project is considered as two (2) years. The proposed 

project schedule is provided in Figure 30 . 
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Figure 30 : Construction Schedule .  

 

 

Sl. No. Activities 1st  Year 2nd  Year

1 Approval of DPR and Project Financial Closure

2 Environmental, Forest and CRZ clearances

3 Fairway development

a) Procurement of Hardware and other equipmentôs

b) Capital Dredging

4 Procurement and installation of Aids to Navigation

5
Construction/Upgrdation of terminal building, 

landside facilities

6 Upgrading existing road to terminals
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7.0  VESSEL DESIGN 

The major principal parameters governing Inland Waterway Fleet designs are:  

¶ Terminal facilities and obstructions enroute, 

¶ Waterway characteristic like river course, depth of water,  radius of bends, current/velocities of 

water etc.,  

¶ Navigational aspects and improvements to navigation, 

¶ Cargo characteristic like type of cargo, quantum of cargo and distance of transportation,  

¶ The vessel dimension like length, beam, moulded depth, minimum and maximum draft,  

¶ Haulage distance 

¶ Physical constrains like clearance under bridges, navigation locks size etc., and 

¶ Capital, operation and maintenance cost. 

7.1  GENERAL REVIEW  

India has a long history of river based water transport.  India has about 14,500 km of navigable 

waterways which comprise rivers, canals, backwaters, creeks, etc. Currently, inland water transport is 

restricted to a few stretches in the Ganga-Bhagirathi-Hooghly Rivers, the Brahmaputra, the Barak River, 

the rivers in Goa, the backwaters in Kerala, inland waters in Mumbai and the deltaic regions of the 

Godavari-Krishna rivers. Besides the organised operations by mechanised vessels, country boats of 

various capacities also operate in various rivers and canals. Data of cargo and passenger movement in 

unorganised sector (i.e. by country boats, etc.) has not been compiled (for which efforts are on) but it 

is a fact that substantial quantum of cargo and passengers are transported in the unorganised sector 

as well. Considering the inherent advantages of this mode in terms of fuel efficiency, environment 

friendliness and cost effectiveness, the Govt. of India is trying to develop this mode to make it an effect 

supplementary mode of transportation vis -a-vis rail and road modes. 

7.2  CURRENT SCENARIO 

Ferry and small cargo vessels are already operational in Hogla river by locals. The photographs of 

existing vessels plying along the waterway are provided in Figure 31 . Ferry boats having approximate 

dimensions of about 16.0 m long, 2.5 m breadth and 1.0 m depth are used for movement of passenger 

and small cargos. The existing vessels lack the basic safety gears and communication equipments. 

Hence, vessels with required safety and communication equiments are proposed along the waterway. 
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Figure 31 : Vessels plying on Hogla Waterway  

7.3  PASSENGER TRAFFIC AT PROPOSED LOCATIONS 

As detailed in chapter 4, the passenger traffic at proposed loactions as obtained from traffic survey done 

in April 2017 are provided as below: 
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Table 29 : Passenger Traffic at Proposed Locations  

Sl. No  Proposed Ferry Ghat  Average daily passenger traffic  

1. Basanti  1000 

2. Sonakhali 1000 

3. Boat Ghat 2 Chunakhali 1500 

The tentative hourly variation of passenger traffic at proposed loactions for 12 -hour waterway 

operations from 6:00 AM to 6:00 PM, on the basis of collected data are pr esented as below: 

 

Figure 32 : Hourly Passenger Traffic  

7.4  DESIGN BASIS  

The type and size of vessels proposed to be operated in the waterway is designed on the basis of 

following factors:  

a) Cargo Characteristics 

b) Cargo Factors 

c) Waterway and Other Features 

d) Operational Factors 
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7.4.1  Cargo Characteristics  

Cargo considered for DPR design of the proposed waterway consists of passengers including small cargo 

like bikes, cycles and agricultural goods. The total volume of cargo originating and terminat ing from 

different terminal is shown in Traffic Studies chapter.  

7.4.2  Waterway and Other Features  

Field investigations done in the total stretch of the river bring out the following characteristic of the 

waterway which shall influence selection of the vessel for transportation.  

¶ One bridge is located at Chainage 4 along the proposed fairway.  

¶ Shoals located along the waterway. 

¶ Complete stretch of waterway is tidal . 

Hence, the waterway condition during low tide would dictate the selected vessel to have shallow draft 

to ensure un-interrupted navigation. 

7.4.3  Operational Factors  

The following factors are generally considered as operational factors in the process of study on vessels 

for IWT.  

¶ Speed of vessel under varying hydraulic condition, 

¶ Relation between speed, propulsive power and energy consumption, 

¶ Rate of embarkment and dis-embarkment of passengers. 

¶ Number of unworkable days per year, and 

¶ Susceptibility of vessel to damage and crew efficiency. 

7.5  PROPOSED VESSEL SIZE AND SPECIFICATIONS  

Passenger ferry services are proposed along the waterway at locations detailed above. As per the 

bathymetric survey, draft available in proposed stretch of waterway is in the range of -7.75 m to 33.47 

m w.r.t sounding datum for Class VII.  

The ferry boats shall be of a design combining reliability, fuel efficiency, low environmental impact (low 

wash), safety and comfort.  The vessels should be based on environmental and climatic change friendly 

designs to improve energy efficiency and reduce the environmental footprint. Possible features could 
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include, but not limited to, using alternate clean fuels, use of solar modules fo r ancillary energy needs 

(lights) on ferries.The ferry boats shall be equipped with an Intelligent Transport and Navigation System. 

The ferry boats shall be compliant with the rules and contents of a member of the International 

Association of Classification Societies (IACS) and the Inland Vessels Rules of State as well as Central 

Authorities. 

The major parameters, considered for proposing sutiable and optimized passenger ferry vessel for the 

waterway are hull material, hull form, propulsions system, steerin g system Shipboard Systems, 

Environmental Friendliness, etc. The brief charateristics of vessels categories applicable for Inland 

waterways are presented in below table:  

Table 30 : Characterisctics of Vessel Categories  

Vessel Type Category 
Pax 

Capacity 
Vehicle 

Capacity 

Max Speed  
(knots 

(nautical 
miles/hour) 

Horsepower 
Hull 
Type 

Passengery 
Ferry 

1 12-30  16-25 115-375 Mono 

Passengery 
Ferry 

2 31-50  8-24 180-700 Pontoon 

Passengery 
Ferry 

3 31-50  12-30 180-850 
Mono or 

Cat 

Passengery 
Ferry 

4 51-100  8-20 230-900 
Mono or 

Cat 

Passengery 
Ferry 

5 51-100  21-38 525-2100 
Mono or 

Cat 

Passengery 
Ferry 

6 101-150  10-20 225-1800 Mono 

Passengery 
Ferry 

7 101-150  21-35 900-4000 Cat 

Passengery 
Ferry 

8 151-300  8-37 400-7200 Mono 

Passengery 
Ferry & RORO 

9 25-100 2-15 5-15 100-1000 Mono 

Passengery 
Ferry & RORO 

10 100-500 2-10 9-15 500-3000 Mono 

Passengery 
Ferry & RORO 

11 100-500 10-50 9-15 285-4500 Mono 

Passengery 
Ferry & RORO 

12 250-500 50-100 39-42 
19300-
22600 

Mono 
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The above types of vessels generally have one of three hull types ï monohull, catamaran, or pontoon. 

Monohulls are a traditional hull design that are often used for slower speed services. Monohulls can be 

designed for high speeds, but generally more engine power is required to reach the same top speed 

with a monohull than with a catamaran hull. RORO ferries are almost always monohulls. Catamarans 

are often used for higher speed services. They require less power, and thus less fuel to travel at the 

same speed as a monohull, and provide a more stable ride for passenger comfort. Pontoons are more 

affordable than other hull types, but generally only carry 30 -50 passengers and cannot travel at high 

speeds. Transport department of Government of West Bengal is operating regular ferry services in the 

state, to provide, clean, safe and faster mode of transport system. The list of various ferry service 

operators and number of water crafts for the ferry trips operating by Government of West Bengal 

(excluding private operators) in the Hooghly River are provided in Figure 33 .  

 

Figure 33 : Ferry Services in the river Hooghly between Kolkata and  Howrah 2 

                                                 

2 http://transport.wb.gov.in/transport-services/ferry-services/passenger-ferry-services/ 



FINAL DETAILED PROJECT REPORT (DPR) OF NATIONAL WATERWAY NO. 97  

(SUNDERBANS WATERWAYS ) HOGLA RIVER (37.202KM)  

 

Final DPR, Volume I, (Rev. 4)  

August 2021  
Page 122 of 418 

 

7.6   TURNAROUND TIME  

Turnaround time for ships is defined as the length of time between arriving at a point and being ready 

to depart from that point. It is used in this sense for the loading, unloading, re -fuelling, and re-arming 

of vessels. Turnaround time varies with type of vessel, efficiency of jetties and available cargo handling 

facilities on the jetties. Turnaround time for passenger ferry vessel is discussed in detail in following 

paragraphs. 

As Hogla waterway is connected with Matla, Gomar and Chhota Kalagachi waterways, the vessels may 

also ply on these waterways. However, for calculating turnaround time, it is considered that the vessels 

will operate along proposed O-D routes only. The following O-D routes are considered for Hogla 

waterway development:  

a) Link 1: Basanti ferry ghat ï Sonakhali Ferry ghat (Route length = 0.18 Km)  

b) Link 2: Boat Ghat 2 Chunakhali ï Shambhunagar ferry ghat (Route length = 0.23 Km)  

 

J1 

J2 

J3 

J1 ï Basanti  

J2 ï Sonakhali 

J3 ï Boat Ghat 2 Chunakhali 

J4 ï Shambhunagar 

IBP Route WW 

Bidya WW 

Matla WW  

Hogla WW  

Gomar WW  

Chhota Kalagachi WW  

J4 
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The above proposed O-D link pairs are proposed for river crossing at chainage of 3.4 Km and 19.5 Km 

respectively. The daily passenger traffic for OD pair 1 is 1000 passenger/day and for OD pair 2 is 1500 

passenger/day. 

7.7   NUMBER OF VESSEL REQUIRED  

Number of vessel required to ply on route is estimated and provided in Table 31  as below. 

Table 31 : Estimate of No. of vessel required for Passenger Ferry Service  

Sl. No.  Description  Unit  
OD 

pair 1  
OD 

pair 2  

A Cruising Speed of vessel  Knot 5 5 

B Length of the waterway considered for development  Km 0.18 0.23 

C Time required by vessel to travel in proposed waterway stretch  minutes 5.00 5.00 

D Embarking and Dis-embarking time considered  minutes 10 10 

E Trip duration (sl. no. C + sl. no. D)  hours 0.25 0.25 

F Operating hours per day (as per information collected on site)  hours 12 12 

G 
No. of trips allowed during 12 hours operational time per day 

per vessel (sl. no. F / sl. no. E)  
trips 48.00 48.00 

H Considering Passenger ferry vessels with capacity of pax/vessel 25 25 

I  Present passengerôs traffic  pax/day 1000 1500 

J 
Required no. of trips per day for current passenger traffic (sl. 

no. I/ sl. no. H)  
trips 40.00 60.00 

K 
Number of Ferry vessel required for current passenger traffic 

demand (sl. no. J/ sl. no. G)  
numbers 0.83 1.25 

L Design passenger traffic in 20th year pax/day 5437 8155 

M 
Required no. of trips per day for design passenger traffic (sl. 

no. L/ sl. no. H)  
trips 217.46 326.19 

N 
Number of Ferry vessel required for design passenger traffic (sl. 

no. M/ sl. no. G)  
numbers 4.53 6.80 

     

O Proposed number of ferry vessels for present passenger traffic numbers 1.00 2.00 

P 
Proposed number of ferry vessels for design passenger traffic 

of 10th year 
numbers 3.00 4.00 

Q 
Proposed number of ferry vessels for design passenger traffic 
of 20th year 

numbers 5.00 7.00 
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Accordingly, for Hogla waterway, it is proposed to provide ferry vessels of 25 passenger capacity. The 

vessels shall be provided in phase wise manner as per traffic demand. For DPR purpose, it is considered 

that for present traffic demand , one (1) number of vessel is proposed for OD pair 1 and two (2) numbers 

of vessels are proposed for OD pair 2 initially from the start date of operation. In 10 th year of operation 

additional two (2) vessels are proposed for OD pair 1 and additional two (2) vessels are proposed for 

OD pair 2, making total fleet of seven (7) vessels from 10 th year onwards. Similarly, in 20th year of 

operation additional two (2) vessels are proposed for OD pair 1 and additional three (3) vessels are 

proposed for OD pair 2 for IWT operations as per required passenger traffic, making total fleet of twelve 

(12) vessels to cater the projected traffic demand in 20 th year of operation. 

The required numbers of smaller capacity ferry vessels are proposed to cater the daily hourly traffic 

fluctuation at the proposed terminals. The tentative technical details for the proposed vessels of 25 

passenger capacity for Hogla waterway are as below: 

a. Type ï Fibre boat 

b. Length ï 18.0 m 

c. Breadth ï 3.0 m 

d. Depth ï 1.58 m 

e. Draft ï 0.8 m 

f. Engine capacity ï as per design with conventional propulsion 

g. Crusing Speed ï 5 knot 

For proposed passenger ferry services in the waterway, passenger ferry vessels built in house by 

WBTIDC or other local vessel manufacturer are proposed. DPR consultant has only considered 

conventional vessels at this stage to keep the start-up risk to a minimum . 

7.8   VESSEL COSTING 

The cost of operating a ferry is made up from a number of component parts. In keeping with generally 

accepted principals and methods for the financial analysis of transportation business entities, total 

expenses (cash outflows) are classified into three mutually exclusive categories of capital costs, direct 

operating costs and indirect operating costs. Vessel debt repayment includes principal and interest 

payments on the portion of the vessel purchase price not funded by the equity investment of the owners. 

Direct operating costs are defined here as vessel direct operating costs, which include crew costs (in 

this case deck and engine crew only, excluding passenger service crew), fuel and lubricant costs, and 
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vessel maintenance. Indirect operating costs are defined here as including insurance, marketing, 

advertising, and general administration. 

7.8.1  Capital Cost  

The cost to purchase the vessels, whether they are new or second hand, represents a significant 

commitment fo r the ferry operating company.  For passenger ferry services, vessels need to be procured. 

For the purpose of estimating a capital cost for vessels proposed to be operated in the waterway, the 

price data were compiled from a variety of sources including new spaper archives, marine industry 

magazines, other ferry cost studies, and discussions with ferry operators. Vessel purchase prices vary 

greatly, and many vessels are built to meet particular specifications, which are not always made clear 

when prices are reported. Figure 34  shows the range of purchase prices found for new vessels in each 

vessel category. 

 

Figure 34 : Graph showing variation in Vessel cost w.r.t passenger capacity and speed  

Accordingly, for passenger ferry vessel of 25 pax capacity, the capital cost considered is provided in 

table below: 
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Table 32 : Capital Cost of Vessels  

Sl. No.  Description  
Rate per Vessel  

(INR Lakh )  
No. of Vessel s 

Total Cost  for  vessels  
(INR Lakh )  

1. 

Passenger 

Ferry Vessel 
35.00 

3 
(from start date of 

operation) 

105.00 

2. 
4 

(in 10th year of 

operation) 

140.00 

3. 
5 

(in 20th year of 

operation) 

175.00 

7.8.2  O&M Cost  

The O&M cost of vessels are estimated as below: 

a) Officers and Crew Costs 

One team has been allocated for each vessel to enable continuous operation of vessels for 12 hours 

depending upon traffic flow . Each crew team comprise of members for running/operating of vessel 

and on-board safety and security in accordance with the Inland Vessel (IV) Act, 1917 . Total nos. of 

crew members proposed is provided as below: 

Table 33 : Manning Cost  

Sl. no.  Type of Crew  
Level/ 

Classification  
Reference  

Min Gross 
Salary 

(INR/ 
month)  

Annual 
Gross 

Salary 
(INR)  

Number  

Annual 
Cost 

(INR 
Lakh)  

1. 

One master with 

Master Class 3 / 
Serang certificate 

L-2 

7th pay 

commission 
pay matrix 

19900 2,38,800 1 2.39/- 

2. 

General Purpose 
Ratings for 

attending duties 
of deck hands & 

engine hands 

Unskilled 

West 

Bengal 
Minimum 

rates of 
wages 

w.e.f July 

2020 

8550 1,02,600 1 1.03/- 

Total      2 3.41 / -  

Hence, for each vessel 2 crew members are required with annual cost of INR 3.41/- Lakh. 
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b) Consumables and Repair/Maintenance Cost 

Maintenance cost of about 2% per annum of capital cost is considered under this head.  Hence, 

annual consumables and repair/maintenance cost works out to INR 0.70 Lakh for each vessel. 

c) Fuel Cost  

Fuel expenses for running passenger ferry vessels in the proposed fairway is estimated as below: 

Number of days of operation in a year    = 300 days 

Fuel cost per round trip for each vessel for OD pair 1  = INR 75.00/ -  

Fuel cost per round trip for each vessel for OD pair 2 = INR 75.00/ -  

Fuel cost per annum for each vessel for OD pair 1  = INR 5.40 Lakh per Annum 

Fuel cost per annum for each vessel for OD pair 2  = INR 5.40 Lakh per Annum 

Table 34 : Annual O&M cost of Vessels  

Sl. No  Item  

Annual O&M Cost for  

OD pair 1   

( INR Lakh )  

Annual O&M Cost for  

OD pair 2  

(INR Lakh )  

1. For each vessel in INR Lacs per 

annum 
9.51 9.51 

2. For proposed 3 vessels from 

inception stage 
9.51 19.03 

3. Additional cost for proposed 4 

vessels from 11th year onwards 
19.03 19.03 

4. Additional cost for proposed 5 

vessels from 20th year onwards 
19.03 28.54 
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8.0  NAVIGATION AND COMMU NICATION SYSTEM  

In SOLAS-V/13 (ñSafety of navigationò IMO, 1974), IMO established that each State shall provide the 

aids to navigation appropriate to the level of traffic and the degree of risk. International Association of 

Lighthouse Authorities (IALA) defines aids to navigation as systems external to the ship capable of 

helping determine its position and course, warning about dangers and obstacles and indicating the best 

route to follow.  

As defined by IMO, the absolute horizontal accuracy of aids to navigation regarding vessel position on 

inland waterways should be 10 metres, with a probability of 95%. The accuracy of nautical charts is 

also very important. The national authority responsible for their publication must work in coordination 

with the body responsible for aids to navigation. In the particular case of restricted waters, the nautical 

chart scale is 1:10 000, requiring an accuracy of 10 m (IALA-AISM, 2014). 

Aids to navigation include visual aids (lighthouses, beacons, buoys and leading lines), electronic 

navigation (AIS, DGPS, VTMS etc.), a pilotage service and traffic organisation boats. 

The objectives of e-navigation are: to facilitate the safe navigat ion of vessels with regard to 

hydrographical, meteorological and navigation information, facilitate maritime traffic management, 

facilitate communication and provide opportunities to improve the efficiency of transport and logistics. 

E-navigation is a concept that incorporates systems and services. 

8.1  GENERAL REQUIREMENTS 

The information system for navigation and communication aims to improve the navigational capability 

and safety in the inland waterways, key points of River Information System are:  

¶ The information system will help to track the real time position of ships plying on the inland 

waterways 

¶ The system will also provide real time weather reports and help in building communication 

among the vessels 

¶ Under the project, radars and sensors will be installed in boats and river ports  

¶ The information will be sent via Very High Frequency (VHF) wireless communication between 

the operators and the user 
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For safe navigation of the ships throught the waterway, state of the art navigation and communication 

system are to be provided in the waterway stretch. These services should be supported by currently 

available technical systems like:  

¶ Mobile radio communication systems for inland navigation (VHF radio)  

¶ Ship and shore based radar  

¶ Mobile data communication systems  

¶ Global navigation satellite system (GNSS)  

¶ Internet  

¶ Electronic chart and display and information system for inland navigation (Inland ECDIS)  

¶ Automatic identification system for inland navigation (Inland AIS)  

¶ Ship reporting systems.  

8.1.1  VHF / HF  

One of the main characteristics of the River Information Service is efficient and reliable flow of 

information. It can be effectively achieved in real time through VHF communication, which is of key 

importance in maritime navigation and has been implemented to meet the requirements of inland 

waterway shipping services. 

VHF communication is in use in inland navigation to ensure safe flow of information among vessels and 

services coordinating SAR operations within the RIS operation range. 

The RIS operating centre is proposed to be located in one of the terminal building. Within a usable floor 

area of 200 sq. m, a room shall be arranged for the maintenance of constant radio watch by three 

system operators who can control the system modules. The foreground item of  the equipmentôs will be 

a display consisting of six LCD screens. 

It will display a view of the AIS and views from CCTV cameras, which, combined, support real time view 

of the situation on the waterway. The RIS Centre shall also provide electronic charts f or the purposes 

of the Inland ECDIS, transmits Notices to Skippers (NtS), receives ERI messages and ensures system 

users reliable VHF radio communication. Signals received by VHF radio stations are transmitted directly 

to the RIS Operating Centre via a relay network.  
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8.1.2  DGPS 

The Differential Global Positioning System (DGPS) is an enhancement to GPS that improves accuracy to 

under 3 metres, by means of a ground -based network of reference stations. It is proposed that all 

vessels should be equipped with latest DGPS equipmentôs to track the time positional accuracy of 

vessels. 

One DGPS station is proposed at Canning with an effective radial coverage of about 125 km, as part of 

development of Sunderbans waterways and to cater all the 13 national wateways proposed under 

Sunderbans waterways (NW 97) as shown in Figure 35 . The capital and O&M cost of proposed DGPS 

system at canning is considered in DPR of Matla waterway. Radial distance of canning from farthest 

point in Hogla waterway is about 25 Km.  

 

Figure 35 : Google Earth image showing location map of proposed DGPS and effective 
coverage  
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8.1.3  RIS / AIS / Radar  / VTMS  

An objective is the description of intention. The objective may also be called the goal or aim. RIS have 

three main objectives:  

1) Transport should be safe: 

¶ Minimise injuries 

¶ Minimise fatalities 

¶ Minimise voyage incidents 

2) Transport should be efficient: 

¶ Maximise throughput or effective capacity of waterways  

¶ Maximise the carrying capacity of vessels (length, width, draught and height)  

¶ Reduce travel time 

¶ Reduce workload of RIS users 

¶ Reduce transport costs 

¶ Reduce fuel consumption 

¶ Provide efficient and economical link between transport modes 

¶ Provide efficient harbours and terminals 

3) Transport should be environmentally friendly: 

¶ Reduce environmental hazard 

¶ Reduce polluting emissions and spills due to accidents, illegal actions or normal operations 

As part of collective development of NW-97, Sunderbans waterways, following RIS stations are proposed 

with radial coverage of 25 Km. The proposed RIS stations will serve following waterways as shown in 

table below and accordingly the cost is considered in the waterway as provided below: 
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Table 35 : Details of RIS stations proposed in NW -97, Sunderbans waterways  

RIS 

Station 

No.  

Proposed location of RIS station  
Waterway covered by 

proposed RIS  
Reach 

leng th in Km  
Chainage 
from Km  

Chainage 
to Km  

Waterway 

incoporating 
cost of proposed 

RIS  
Co-ordinates  

Location 
Name  

Waterway Name  

1 21°43'31.48"N, 
88°18'33.06"E 

Bhagabatpur  Saptamukhi WW Muri Ganga  28.418 0.00 28.418 
Saptamukhi 

Saptamukhi 37.163 0.00 37.163 

Thakurran 36.4 0.00 36.4 

2 21°59'19.55"N, 

88°31'3.58"E 

Dhaki Jetty Thakurran WW Thakurran 40.865 23.0 63.865 
Thakurran 

Matla 45.0 30.0 75.0 

Bidya 28.50 0.00 28.50 

3 22°10'5.76"N,  
88°47'14.07"E  

Godkhali 
Jetty  

Gomar WW  Matla 43.731 55.0 98.731 
Gomar WW  

Bidya 49.623 6.20 55.823 

Gomar 6.711 0.00 6.711 

Hogla  37.202  0.00  37.202  

Raimangal 21.50 0.00 21.50 

Chhota Kalagachi 8.324 0.00 8.324 

4 22°23'17.49"N, 
88°53'59.43"E  

Bolakhali 
Jetty  

Raimangal WW  Hogla  27.702  10.0  37.202  
Raimangal WW  

Raimangal 53.381 0.00 53.381 

Chhota Kalagachi 15.324 0.00 15.324 

Sahibkhali 14.392 0.00 14.392 

Katakhali 22.465 0.00 22.465 

Kalindi 8.513 0.00 8.513 
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Hence, the proposed RIS stations to be set up near Godkhali Jetty (22°10'5.76"N, 88°47'14.07"E) along 

the confluence of Gomar & Bidya WW and at Bolakhali Jetty (22°23'17.49"N, 88°53'59.43"E) along 

Raimangal waterway will cover the complete stretch of proposed Hogla waterway as shown in Figure 

36 . The capital and O&M cost of proposed RIS at Godkhali Jetty is considered in the DPR of Gomar 

waterway. The capital and O&M cost of proposed RIS at Bolakhali Jetty is considered in the DPR of 

Raimangal waterway. 

 

Figure 36 : Google Earth image showing location map of proposed RIS and effective coverage  

8.2  NIGHT NAVIGATION FAC ILITIES  

On sectors of the river where there is day and night navigation, forks, junctions and the axis of the 

fairway, along with obstacles to navigation lying within the fairway, shall be marked by light buoys or 

bank marks and lights. Floating signs shall be installed at such a depth and at such a distance from the 

obstacle that the safety and ease of movement of vessels shall be guaranteed at night and in poor 

visibility. The marking shall be in operation continuously (by day and by night) all along the navigable 

section of the river.  
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The visibility of signs regulating navigation on the waterway  shall be ensured at night by lighting them 

with fixed directional white lights, operating uninterruptedly  and so positioned that the light does not 

incommode the boatmasters. If electric lighting cannot be used, the sign boards shall be covered with 

reflective material of a corresponding colour on which the symbol shall be clearly visible to vessels. At 

night, for proposed waterway terminals, it shall be sufficient to illuminate the day markings described 

above. If lights  are considered necessary, the entrance shall be marked: 

¶ To port of a vessel entering: by a red light, preferably rhythmic;  

¶ To starboard of a vessel entering: by a green light, preferably rhythmic.  

In the case of a narrow or specially shaped entrance, one of these lights may be sufficient to help a  

boatmaster to enter the harbour. Such a single light shall be rhythmic.  

On the vessels there is a pattern in which these lig hts are set in conjunction with the International 

Association of Lighthouse Authorities (IALA) Buoyage Systems. The pattern is explained below: 
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¶ There is a light at the right -hand side of the boat (right side when facing the bow of the vessel 

known as the starboard side) which is green in colour.  

¶ There is a light at the left -hand side of the boat (left side when facing the bow of the v essel is 

known as the port side) which is red in colour.  

¶ Both the sidelights show an unbroken light over an arc of the horizon of 112.5 degrees such that 

from right ahead it can be viewed to 22.5 degrees shaft on either side.  

¶ A white light is also placed at the back of the boat (known as the stern side). This shows an 

unbroken light over an arc of horizon of 135 degrees and fixed to show the light 67.5 degrees from 

right aft on each side  

¶ The mast of the boat also has to have night lights. The colour of this  light is white. Two mastheads 

lights are in place, with the second one shaft of and higher than the first, when the length of the 

vessel is greater than 50 metres. Shows an unbroken light over an arc of the horizon of 225 degrees 

and so fixed to show the light from right ahead to 22.5 degrees abaft on either side.  

To stay safe on the water at night or at times of restricted visibility, the vessel operator also need to be 

able to recognise lights on other vessels. These lights help prevent collisions. A vessel's navigation lights 

tell the master/serang:  

¶ whether it's at anchor or underway  

¶ the direction it's travelling  

¶ the vessel type and size. 

Some examples of navigation lights used during night navigation are as below:  

  

All round white light  on any vessel up to 50m 

long at anchor 

All round white light or torch light on any vessel 
up to 7m long  going in any direction ï moving 

towards, moving away, crossing left or right ï or 

it may be at anchor  
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Green light to your port (left) and red light to 

starboard (right) on Sailing boat coming. 

Powerboats and sailing boats using their engine 

up to 50m long coming also display a masthead 
light. 

  

Powerboat or sailing boat using its engine up to 

50m long travelling away.  

A powerboat or sailing boat using its engine also 
displays a masthead light. Powerboat or sailing 

boat using its engine up to 50m long crossing 

path 

  

Ships or other large vessels over 50m long 

display 2 masthead lights. Ship over 50m long 

crossing path 

Displays special lights when its activity ï such as 
trawling ï restricts its manoeuvrability.  
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8.3   EXISTING SYSTEM  

Full length of 37.202 Km of Hogla River is proposed for development as national waterway. Presently, 

passenger ferry services are operational along the river. The ferry services are operated by locals and 

no safety, aids to navigation and communication system exists currently along the wa terway. 

8.4   ADDITIONAL REQUIREM ENT 

State-of-art navigation and communication system is required in the proposed waterway. The details of 

River information systems and its applicability and relations to different services in navigation are 

provided in Figure 37  as below. 

 

Figure 37 : Relation between Services and RI Systems  

8.5  COSTING  

The following criteria have been adopted for estimat ing the quantity and cost of navigational aids, 

proposed for waterway.  
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i) Quantity of the equipment/s has been decided depending on the distance of the river to be 

covered.  

ii) To operate the system, proper certified operators are to be deployed at site along w ith the 

security guards.  

iii) As Hogla waterway is constituent of NW-97 comprising 13 rivers, required quantity of DGPS and 

RIS condering their effective coverage to avoid duplicity of Instrument proposed and cost over 

runs is considered. 

Capital cost of purchase & installation and O&M cost of DGPS and RIS are provided in respective Matla, 

Gomar and Raimangal DPRôs. In addition to DGPS and RIS, Marine lanterns/bouys are provided in Hogla 

Waterway and the corresponding cost works out as below.  

8.5.1  Capital Cost  

Tabl e 36 : Capital Cost for Aids to Navigation and Communication  

Sr. No.  Equipment  Qty  Unit Price (INR)  Total (INR Lakh)  

A 
Marine Lantern/Buoys of 1.25 m 

dia 
4 2,00,000 8.00 

 Total Cost in Lakh  8.00  

   

B 3% Contingencies charges  0.24 

C Total Navigation & Communication Cost in Lakh  8.24  

8.5.2  O&M Cost  

The O&M cost is considered as 10% of the capital cost for Marine Lanter/Bouys. Accordingly, O&M cost 

for providing Aids to Navigation and Communication facilities at Hogla waterway works out to INR 0.82  

Lakh . 
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9.0  ENVIRONMENTAL AND SO CIAL ASPECTS 

9.1   OBJECTIVE OF ENVIRO NMENTAL AND SOCIAL S TUDIES  

Inland Waterway Authority of India (IWAI), Ministry of Shipping, Government of India intends to explore 

the potential of additional waterways across the country for year round commercial navigation, and 

recommending the possibility of Composite and Integrated development of National waterways to 

achieve navigation and to develop water transport facilities across India.  

The section of Hogla River from Km 0.000 to Km 37.202 falling in South 24 Parganas District of West 

Bengal State is also considered for Sunderban waterways and declared as National Waterway No. 97 

(NW-97).  

Hogla - Pathakhali (or Hogla ï Sandeshkhali) River is a tidal estuarine river in and around 

the Sundarbans in South 24 Parganas district West Bengal, India. The river has a connection with 

the Chotta Kalagachi River in the North and Matla in the south. It falls i n to the  Bay of Bengal with a wide 

mouth after traversing about 80 kilometres. The river initially flows East-West till Basanti and thereafter 

it shapes a North East-South West course till Rampurhat Jelekhali from where it again flows in an East-

West direction till Sandeshkhali.  

Hogla River has several tributaries/creeks along the bank. The details of the creeks are given in Table 

37 . 

Table 37 : List of Cr eeks  

Sl No  Creek  Chainage  Length(Km)  

1 Chandipur Creek 7.447 15.93 

2 Daudpur Creek 21.02 9.75 

3 Jeliakhali Khanda 

Creek 

25.213 11.603 

4 Sorberia Creek 30.716 4.639 

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

corridor through available data /information supported 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 

Environmental Management Plan (EMP) for timely implementation of the mitigation measures to make 

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

https://en.wikipedia.org/wiki/Sundarbans
https://en.wikipedia.org/wiki/South_24_Parganas_district
https://en.wikipedia.org/wiki/Bay_of_Bengal
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¶ Establishment of the present environmental and social scenario 

¶ Study of the specific activities related to the project  

¶ Evaluation of the probable environmental and social impacts 

¶ Recommendations of necessary environmental control measures. 

¶ Preparation of Environmental Management Plan 

¶ To identify the requirement of various regulatory clearances, NoCs 

9.2  ENVIRONMENTAL SETTIN G IN THE PROJECT AREA 

9.2.1  Physiographic  

The entire study stretch is  in South 24-Parganas district. South 24 Parganas district lies between 

22012ô13òN and 22046ô55òN latitude and its longitudes are 87058ô45òE and 88022ô10òE covering an area 

of 9,960 sq. km.  Alipore  is the district headquarters of South 24 Parganas. It is the largest district of 

West Bengal in terms of area with a very small proportion of urban settlements. A large portion of the 

district is included in the Forests of Sundarbans. 

Geographically, district South 24 Parganas lies in the lowest course of river Ganga at the Southern-most 

part of Gangetic West Bengal. The entire drainage pattern of the district is heavily incumbent upon the 

tidal forces of Bay of Bengal. There are numerous mudflats, coastal wetlands, lagoons, creeks and 

estuaries of large rivers in the district. The most important rivers of the district are Hooghly (the final 

course of Ganga), Bidyadhari, Matla, Piyali, Raymangal, Thakuran, Raidighi, Bidya, Saptamukhi (owing 

to its seven channels), Hataniya-Doaniya etc. There are many streams and rivulets known as Khal and 

forested Swamps and marshy wetlands known as Bil (also spelt asBeel). Most of the rivers are joined 

with each other through these channels, naturally or  erected by human, and forms a web like river -

network spread over the larger share of the district. Due to tidal activity in the Bay of Bengal, most of 

these rivers changes theirs paths often and forms small water bodies through -out the district. The sea 

water can enter as far as 100 km. from the coastal lines through these river streams.  There are many 

other small rivers passing through the district, most of them are directly connected to the Bay of Bengal 

and are influenced by the Tidal waves. 

The physiograhiy of the entire district is situated in the Gangetic delta. A large every area in the southern 

part of the district is covered with the dense jungle of Sundarban with numerous rivers and its tributaries 

in between. Numerous islands are thus found in t his area. Some of these islands remain totally sub-

merged under water. In the northern part of the district we find the Baruipur -Jaynagar Plain and Kulpi-

Diamond Harbour Plain which is 5-6 meters above the sea level. Here the process of land making process 

https://en.wikipedia.org/wiki/Barasat
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is still going on.The district could be divided into 4 sub -micro regions viz. (a) South Hugli Flats (b) South 

Bidyadhari Plain (c) Hooghly Delta, and (d) Sundarbans. 

South Hugli Flats :  From the northern boundary of the district (Kolkata) to Diamond Harbou r in the 

south, this is a narrow flat alluvial land along the river of Hooghly which also forms the district boundary 

in the west. Flowing south -west, Hooghly receives the Rupnarayan River in the Hugli point and then 

turns east for about 12 km. until it re ach Diamond Harbour. From there it again turns southwards and 

falls into Bay of Bengal. The Hugli is a navigable river and ships reach Kolkata Port through this river 

during high tides.  

South Bidyadhari Plain :  This plain area has its general slope towards the south. Situated in the 

northern part of the district, river Matla is the most prominent river of this plain. There are many streams 

and water channels which are locally known as khals. 

Hooghly Delta : Lying in the south-western part of the district, the  Hooghly river forms the district 

boundary in the west. The river falls into the Bay of Bengal and has a southern slop. Before falling into 

Bay of Bengal, it bifurcates into two channels. The main channel is passing to the west and the other 

called Baratala to the east of Sagar Island. The southern part of the Hugli Delta has numerous channels 

and islands of which Henryôs Island, Sagar Island, Frederick Island and Fraserganj Island are some of 

the worth mentioning islands. It is a land of strong tides and t ides sometimes reaches a height of 3 to 

5 metres. 

Sundarbans : Almost the entire area under Indian part of Sundarban is contained in district South 

Twenty Four Parganas. A dense mangrove forest amongst numerous rivers and streams, thousands of 

islands, rich flora and fauna along with human presence has made Sundarbans world famous. The area 

is known for the Royal ( Panthera tigris) tigris), as well as numerous fauna including species of birds, 

spotted deer, crocodiles and snakes. The fertile soil of Sundarbans helps intensive agriculture. Rightly 

designated as among the ónew seven wonders of natureô, Sundarbans functions as a protective barrier 

for millions of inhabitants living in the southern part of the district.  

Sundarbans is stretched between India and Bangladesh with Indiaôs share is only 19 percent. The Bay 

of Bengal lies in the southern part of Sundarbans and the rivers of the region falls there. Thus it has 

become a region of transition between the fresh water of the rivers and the saline water of the Bay of 

Bengal. Relief and Slope Map of South 24 Parganas District are furnished in Figure 38 . 
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Source : NATMO 

Figure 38 : Relief and Slope Map of South 24 Parganas District  

9.2.2  Geology and Seismicity  

Geology:  

The district of South 24-Parganas is covered with recent alluvium, which is of great depth. Once a boring 

was conducted near Akra Road, Garden Reach which found no signs of rocky bottom or marine beds 

even when dug at a depth of 1,306 feet. In the eastern and central parts, the surface soil is chiefly a 

clayey loam with some peaty patches in the marshy areas. Surface soil in the Sundarbans area is heavy 

clay impregnated with salt. The borings conducted in the region indicate that the alluvium of the area 

consists of alterations of clay, sand and silt. Kankar (very tiny pieces of stone) is mixed with sands and 

clays. Even the stumps of sundri trees have been found at Sealdah in Kolkata at various levels down to 
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a depth of thirty feet.  The Rock and Mineral Map of South 24 Parganas District is presented in Figure 

39 . 

 

Source : NATMO 

Figure 39 : Rock and Mineral Map of South 24 Parganas District  

Seismicity:  

As defined by the Indian Standard (IS) 2002 seismic zoning classification system, the seismicity is 

measured on a scale from II to V where zone II is most stable and Zone V is considered to be least 

stable. According to West Bengal Disaster Management Department (WBDMD) western sections of the 

northern districts of Jalpaiguri and Kooch Bihar lie in Zone V. The remaining parts of these two districts, 

along with the districts of Darjeeling, Uttar Dinajpur, Dakshin  Dinajpur, Maldah, 24 North Parganas and 

24 South Parganas lie in Zone IV. The rest of the state along with the city of Kolkata lies in Zone III. 
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