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4.10. Terminal wise IWT Traffic analysis (Exception Case) 

Extensive analysis of the hinterland around Vashishti River did not find industries (Lote 

Parshuram) that could use river for transportation of cargo. Dabhol port on the mouth 

of river primarily handles LNG. There is no scope for developing alternate port facility 

for cargo handling. Some of the factories in the hinterland use MbPT/JNPT ports for 

their EXIM trade. Cargo from these industries uses roadways to reach these major 

ports. In the event these cargo volumes are targeted for shifting to IWT, the modal 

shift would be a function of logistics cost savings in comparison to the existing modes 

of transportation. At present, these industries will provide no traffic potential for the 

proposed IWT. Figure 4-11 shows proposed terminal location and connectivity. 

 

4.10.1. Logistic cost Comparison for Ro-Ro (Exception Case) 

The ideal condition that could drive the business in IWT’s favour will rest primarily on 

the integrated logistics costs involved. The current transportation logistics adopted by 

the industries in Lote Parshuram is indicative of their preference for moving their exim 

cargo. Proposing traffic shift to a different mode requires a very strong and a practical 

driving factor. Lower integrated logistics cost, as compared to road logistics cost, can 

act as the most ideal distinguishing criterion in this regard.  

The Following Figure 4-11 illustrates time and distance difference between the current 

roadway movement and potential ro –ro operation using the Vashishti River: 
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SECTION-6 TERMS OF REFERENCE 

1.0 OBJECTIVE OF THE STUDY: 

 Government of India intends to explore the potential of additional waterways across the 
country for year round commercial navigation, for this it is planned to conduct a Feasibility Study 
and recommending thereafter the possibility of Composite and Integrated development of 
proposed waterways to achieve navigation and to develop water transport facilities across India. 
After carrying out the feasibility study if there is scope for navigation and potential to develop 
waterway transport facility, a Detailed Project Report needs to be prepared for those waterways 
which would include detailed hydrographic surveys and investigation, traffic survey, proposed 
location for terminals and cost assessment etc. 
The study would consist of 2 stages:  

1. Stage-1 
2. Stage-2 

 
1.1 STAGE-1 
Stage-I is only for feasibility of the waterway for navigation, which may have the potential for 
year round navigation or at least for a few months in a year. 
Stage-1 would consist of the following activities: 
1A. Reconnaissance Survey 
1B. Collection and review of available data 
1C. Feasibility Report 
 
1.1.1 Reconnaissance Survey 
The detailed field reconnaissance survey may be taken up immediately after the analysis of 
available data. The primary tasks to be accomplished during the reconnaissance surveys include:    

i- Single line longitudinal survey (Bathymetric survey or Topographic survey) in the 
deepest depths or lowest height lands, with the help of DGPS using Automatic 
Hydrographic Survey System. Bathymetric surveys in the proposed waterways are to 
be carried out in the deepest route. Deepest route can be accessed by taking two or 
three longitudinal line soundings at equal interval. Topographic survey, if required, is 
to be taken up at lowest ground levels, which can be decided on visual assessment. 

ii- Details (horizontal and vertical clearances above High Flood Level of bridges, 
aqueducts, electric lines, telephone lines, pipe lines, cables en-route are to be collected 
and indicated on the chart and also included in the report along with their co-ordinates 
and location. Details about Barrages, Dams, Locks enroute are also to be collected. 
horizontal and vertical clearance is to be given as approximate on visual assessment. 
Photographs are required to be submitted in the report. 
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iii - Topographical features of the proposed Inland Waterways.   
iv- Typical physical features along the alignment i.e. land use pattern:  
v- Preliminary identification of stretches having year round flow and critical depth for 

navigational purpose.  
vi-  Preliminary Traffic identification on the proposed Inland Waterways. 
vii-  Inventory of major aspects including proposed Inland Waterway width, Terrain, 

Bridges and structures across the proposed Inland Waterways (Type, size and 
location), urban areas (location extent). Geologically sensitive areas environmental 
features. Hydrological features 

viii-  Critical areas requiring detailed investigations and   
ix- Requirements for carrying out supplementary investigations  
x- Soil (textural classifications) (only visual inspection at every 10km) and drainage 

conditions. 
xi-  Type and extent of existing utility services along the alignment. 
xii-  Identification of various agencies of the govt. from whom the concerned project 

clearances for implementation are to be sought.   
 
The data derived from the reconnaissance surveys may be utilized for planning and 

programming the detailed surveys and investigations. All field studies including the traffic 
surveys should be taken up on the basis of information derived from the reconnaissance surveys. 
For the critical locations, River cross sections survey needs to be carried out. 

 
1.1.2 Collection and Review of Available Data 
A review has to be done based on the existing data available with the State Agencies and Central 
Water Commission for the proposed Inland Waterways for determining the nature, extent, 
adequacy, validity of the available data and identifying the data gaps. Consultant has to collect 
available data for the proposed Inland Waterways from the State Agencies and Central Water 
Commission. An introductory letter will be issued by IWAI for collecting information from State 
/ Central Government. 

 
An inception report has to be prepared which would consist of the findings based on the 

analysis of the existing data and reconnaissance surveys. 

1.1.3 Feasibility Report 

The Consultant has to prepare Feasibility Report for the proposed waterways based on the 
available data and reconnaissance survey. It must include the following prospects: 

1. Introductory considerations: 
The Consultant shall provide an introduction, describing the scope of the assignment, its 
methodology in fulfilling the assignment and the expected outcome of the assignment. 
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2. Analysis of present state of affairs: 
The Consultant shall provide a quantitative and qualitative description of the current 
utilization of proposed inland waterways. In addition, the Consultant shall describe the 
status of goods transport, including utilization of road and transport, as well as river 
facilities.  

3. Market Analysis: 
The consultant shall analyze the market and potential usage of proposed Inland 
Waterways. This analysis shall examine both the existing market and the potential future 
market. Contractor has to collect the details of available Industries along the waterway, 
type of production in these industries, ferry services, type of crop along the waterway, 
previous history of movement of cargo in the waterway etc. Above is to be collected after 
discussion with local village people while conducting reconnaissance survey etc. and also 
after interaction with State Govt. Officials, Irrigation / Water Resources departments. 

4. Reconnaissance Survey: 
Analysis of the data collected in the reconnaissance survey should reflect the possibility 
of year round flow in the proposed Inland Waterways to achieve the commercial 
navigation. It should also consist the map of proposed Inland Waterways indicating 
existing cross structures viz. bridges, dams etc. Navigability of the waterway (for the 
periods) is to correlate with CWC/Irrigation water level data. 

The Consultant has to submit the Feasibility Report for proposed Inland Waterways. Consultant 
also has to emphasize that which stretches of proposed inland waterways has potential of possible 
navigation. Only for those stretches of proposed inland waterways, which have potential of 
possible navigation, Stage 2 has to be carried out.  

After obtaining approval from IWAI for identified stretches, Consultant may proceed for Stage -
2. Based on the feasibility report, IWAI will accord the approval for Stage-II, and stretch for DPR 
will be based on feasibility study. 
 
1.2 STAGE-2 

For Stage-2, Consultant has to carry out detailed hydrographic survey, topographic survey, traffic 
survey and selection of terminal locations. 
 
Stage-2 would consist of the following activities: 
1A. Hydrographic Survey & hydro-morphological survey 
1B. Traffic Survey   & Techno economic feasibility  
1C. Preparation of Detailed Project Report 

 
1.2.1 HYDROGRAPHIC SURVEY & HYDROMORPHOLOGICAL SURVEY 

 
Based on the recommendation after reconnaissance survey of proposed Inland Waterways, 
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3 SUBANSIRI RIVER 111 km length of the river from Gerukamukh Lat 27°27'3.14"N, Lon 94°15'16.12"E to 
Brahmaputra confluence at Lat 26°52'24.93"N, Lon 93°54'31.26"E 

4 TIZU and ZUNGKI RIVERS 
42 km length of the river from Longmatra at Lat 25°46'11.98"N, Lon 94°44'35.04"E to 
Avanghku at Myanmar border Lat 25°35'2.94"N, Lon 94°53'6.12"E and in Zungki river 
from bridge at Lat 25°48'26.10"N, Lon 94°46'35.96"E to confluence of Zungki and Tizu 
rivers at Lat 25°46'58.03"N, Lon 94°45'20.51"E 

 
CLUSTER-3 

1 BIDYA RIVER 55 km length of the river from Lot No. 124 at Lat 21°54'42.88"N, Lon 88°41'8.48"E to 
near Uttar Danga at Lat 22°11'47.93"N, Lon 88°51'54.93"E 

2 

CHHOTA KALAGACHI 
(CHHOTO KALERGACHI) 
RIVER 

15 km length of the river from near Rajani ferry ghat Lat 22°19'57.49"N, Lon 
88°54'21.40"E to near Nazat at Lat 22°26'5.40"N, Lon 88°50'11.69"E 

3 DVC CANAL 130 km length of the canal from Durgapur Barrage Lat 23°28'47.36"N, Lon 
87°18'19.04"E to Confluence point of DVC canal with Hooghly river near Tribeni Lat 23° 
0'30.95"N, Lon 88°24'54.72"E 

4 GOMAR RIVER 7 km length of the river from near Ramkrishnapur Lat 22°11'53.35"N, Lon 88°44'41.97"E 
to near Gosaba Kheya ghat at Lat 22°10'5.44"N, Lon 88°47'37.17"E 

5 HARIBHANGA RIVER 16 km length of the river from Bangladesh Border Lat 21°53'18.81"N, Lon 89° 1'23.61"E 
to confluence with Jhila river at Lat 21°58'17.66"N, Lon 88°55'8.38"E 

6 
HOGLA (HOGAL)-
PATHANKHALI RIVER 

37 km length of the river from near Parandar Lat 22°12'22.05"N, Lon 88°40'42.77"E to 
near Sandeshkhai Ferry Ghat at Lat 22°21'12.26"N, Lon 88°52'47.99"E 

7 KALINDI (KALANDI) RIVER 8 km length of the river from Bangladesh Border at Hingalganj Lat 22°28'8.48"N, Lon 
88°59'46.19"E to Bangladesh Border near Khosbash at Lat 22°24'41.40"N, Lon 
88°58'20.68"E 

8 KATAKHALI RIVER 23 km length of the river from Bangladesh Border near Barunhat Lat 22°30'31.44"N, Lon 
88°58'24.53"E to Lebukhali ferry at Lat 22°21'45.36"N, Lon 88°57'30.27"E 

9 MATLA RIVER 98 km length of the river from Bay of Bengal at Lat 21°33'4.13"N, Lon 88°38'25.65"E to 
Canning ferry ghat at Lat 22°18'38.87"N, Lon 88°40'42.65"E 

10 
MURI GANGA (BARATALA) 
RIVER 

27 km length of the river from Bay of Bengal near Bisalakshmipur Lat 21°37'51.94"N, 
Lon 88°10'0.24"E to near Kakdwip at Lat 21°52'17.39"N, Lon 88° 9'7.52"E 

11 RAIMANGAL RIVER 52 km length of the river from Hemnagar at Lat 22°11'40.58"N, Lon 88°58'1.08"E to 
Rajnagar at Lat 22°33'56.95"N, Lon 88°56'16.64"E 

12 
SAHIBKHALI 
(SAHEBKHALI) RIVER 

14 km length of the river from near Ramapur Lat 22°17'52.04"N, Lon 88°56'34.78"E to 
Bangladesh Border near Khosbash at Lat 22°24'41.40"N, Lon 88°58'20.68"E 

13 SAPTAMUKHI RIVER 37 km length of the river from Bay of Bengal at Henry Island Lat 21°34'57.35"N, Lon 
88°19'8.47"E to near Chintamanipur at Lat 21°51'14.01"N, Lon 88°18'40.50"E 

14 THAKURRAN RIVER 64 km length of the river from Bay of Bengal at Lat 21°33'31.95"N, Lon 88°27'45.40"E to 
Madhabpur at Lat 22° 2'52.19"N, Lon 88°33'27.96"E 

 

CLUSTER-4 

1 BAITARNI RIVER: 
49 kms length of the river from Dattapur village at Lat 20°51'44.61"N, Long 
86°33'30.45"E to confluence with Dhamra river near Laxmiprasad Dia at Lat 
20°45'13.32"N, Long 86°49'15.36"E 





Page 65 of 127 

 

6 KABINI RIVER 23 km length of the river from Kabini Dam Lat 11°58'24.52"N, Lon 76°21'9.69"E to 
Beeramballi at Lat 11°56'9.55"N, Lon 76°14'17.58"E 

7 KALI RIVER 54 km length of the river from Kodasalli Dam Lat 14°55'8.24"N, Lon 74°32'6.90"E to 
confluence of Kali river with Arabian Sea near Sadashivgad bridge at Lat 14°50'30.95"N, 
Lon 74° 7'21.32"E 

8 NETRAVATHI RIVER 78 km length of the river from Netravathi Dam, Dharmsthala Lat 12°57'55.23"N, Lon 
75°22'10.19"E to confluence with Arabian sea at Bengre Lat 12°50'42.73"N, Lon 
74°49'28.86"E 

9 
PANCHAGANGAVALI 
(PANCHAGANGOLI) RIVER 

23 km length of the river from Gangoli Port at Lat 13°38'1.30"N, Lon 74°40'8.43"E to 
Bridge at Badakere at Lat 13°44'50.01"N, Lon 74°39'15.13"E 

10 SHARAVATI RIVER 29 km length of the river from Honnavar Port Sea Mouth at Lat 14°17'56.23"N, Lon 
74°25'27.04"E to link at highway at Gersoppa Lat 14°14'14.73"N, Lon 74°39'6.15"E 

11 UDAYAVARA RIVER 16 km length of the river from Arabian Sea Mouth at Malpe Lat 13°20'57.24"N, Lon 
74°41'28.22"E to Bridge near Manipura Lat 13°17'32.70"N, Lon 74°46'25.56"E 

 
CLUSTER-7 

1 CHAPORA RIVER 33 kms length of the river from Bridge at State highway  # 124 (1Km from Maneri village) 
Lat 15°42'47.31"N, Long 73°57'23.38"E to Confluence of Chapora river with Arabian 
Sea at Morjim Lat 15°36'33.27"N, Long 73°44'0.93"E 

2 MAPUSA / MOIDE RIVER 27 kms length of the river (including Moide river) from bridge on NH17 at Mapusa Lat 
15°35'20.79"N, Long 73°49'17.20"E to confluence point of Mapuca & Mandovi rivers at 
Porvorim Lat 15°30'20.01"N, Long 73°50'42.09"E  

3 SAL RIVER 14 kms length of the river from Orlim Deusa Bridge at Lat 15°13'11.41"N, Long 
73°57'29.77"E to confluence with Arabian Sea at Mobor Lat 15° 8'31.93"N, Long 
73°56'59.89"E 

4 AMBA RIVER 45 kms length of the river from Arabian Sea, Dharamtaar creek near village Revas at Lat 
18°50'15.14"N, Long 72°56'31.22"E to a Bridge near Nagothane ST Stand at Lat 
18°32'19.82"N, Long 73° 8'0.29"E 

5 
DABHOL 
CREEK/VASHISHTI RIVER 

45 km length of the river from Arabian Sea at Dabhol Lat 17°34'51.33"N, Lon 73° 
9'17.83"E to bridge at Pedhe Lat 17°32'39.45"N, Lon 73°30'35.56"E 

6 

KALYAN-THANE-MUMBAI 
WATERWAY, VASAI 
CREEK AND ULHAS RIVER 

145 km length of the waterway from Arabian Sea at Navi Mumbai Lat 18°55'49.78"N, 
Lon 72°53'21.67"E via Ulhas river to bridge on State Highway No.76 near Malegaon T. 
Waredi Lat 19° 2'38.20"N, Lon 73°19'53.79"E  
Bridge on Kalyan-Badlapur road near Kalyan railway yard at Kalyan Lat 19°14'6.39"N, 
Lon 73° 8'49.13"E to Kalyan Lat 19°15'35.03"N, Lon 73° 9'27.77"E  
Vasai Creek from Lat 19°18'53.50"N to Lon 72°47'30.18"E to Kasheli at Lat 
19°13'22.84"N, Lon 73° 0'21.44"E 

7 RAJPURI CREEK 31 km length of the river from Arabian Sea at Rajpuri Lat 18°18'3.15"N, Lon 
72°56'42.94"E to Mhasala at Lat 18° 8'15.37"N, Lon 73° 6'45.35"E 

8 
REVADANDA CREEK / 
KUNDALIKA RIVER 

31 km length of the river from Arabian Sea at Revadanda Lat 18°32'19.85"N, Lon 
72°55'32.80"E to bridge on Roha-Astami Road near Roha Nagar Lat 18°26'31.50"N, 
Lon 73° 7'10.74"E 

9 
SAVITRI RIVER (BANKOT 
CREEK) 

44 kms length of the river from Bridge near Sape at Lat 18° 5'54.11"N, Long 
73°20'8.81"E to Arabian Sea at Harihareswar Lat 17°58'47.10"N, Long 73° 2'15.01"E 

10 
SHASTRI RIVER / JAIGAD 
CREEK 

52 kms length of the river from Sangmeshwar at Lat 17°11'15.83"N, Long 73°33'2.57"E 
to confluence with Arabian Sea at Jaigad Lat 17°19'11.92"N, Long 73°12'39.30"E  
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CLUSTER-8 

1 MAHI RIVER: 
248 kms length of the river from Kadana Dam at Lat 23°18'22.35"N, Long 73°49'37.45"E 
to  confluence with Gulf of Khambhat near Kavi railway station at Lat 22°10'34.71"N, 
Long 72°30'36.31"E 

2 NARMADA RIVER 227 km length of the river from Pandhariya at Lat 21°57'10.37"N, Lon 74° 8'27.46"E to 
confluence of Narmada with Arabian Sea at Gulf of Khambhat Lat 21°38'26.81"N, Lon 
72°33'28.24"E 

3 SABARMATI RIVER: 
212 kms length of the river from Barrage near Sadoliya at Lat 23°26'49.66"N, Long 
72°48'34.85"E to confluence with Gulf of Khambhat near Khambhat at Lat 22° 
9'17.99"N, Long 72°27'27.81"E 

4 TAPI RIVER: 
436 kms length of the river from Hatnur Dam near Mangalwadi at Lat 21° 4'21.99"N, 
Long 75°56'44.88"E to confluence with Gulf of Khambhat (Arabian Sea) at Lat 21° 
2'15.51"N, Long 72°39'29.63"E 

 

# River/Canal State Length 
(km) 

Spacing 
(m) 

Ave. 
width 
(m) 

CLUSTER-2 
1 Dhansiri / Chathe Assam 110 150 150 
2 Lohit Assam & Arunachal Pradesh 100 200 1000 
3 Subansiri Assam 111 200 1000 
4 Tizu and Zungki Nagaland 42 50 100 
      363     
            

CLUSTER-3 
1 BIDYA RIVER West Bengal 55 200 1500 

2 CHHOTA KALAGACHI (CHHOTO KALERGACHI) 
RIVER West Bengal 15 200 500 

3 DVC CANAL West Bengal 130 100 100 
4 GOMAR RIVER West Bengal 7 200 400 
5 HARIBHANGA RIVER West Bengal 16 200 2000 
6 HOGLA (HOGAL)-PATHANKHALI RIVER West Bengal 37 200 300 

7 KALINDI (KALANDI) RIVER West Bengal 8 200 500 
8 KATAKHALI RIVER West Bengal 23 200 200 
9 MATLA RIVER West Bengal 98 200 2000 

10 MURI GANGA (BARATALA) RIVER West Bengal 27 200 3000 
11 RAIMANGAL RIVER West Bengal 52 200 800 
12 SAHIBKHALI (SAHEBKHALI) RIVER West Bengal 14 200 300 
13 SAPTAMUKHI RIVER West Bengal 37 200 700 
14 THAKURRAN RIVER West Bengal 64 200 1000 

     583   
         

CLUSTER-4 
1 Baitarni Odisha 49 100 100 
2 Birupa / Badi Genguti / Brahmani Odisha 156 100 200 
3 Budha Balanga Odisha 56 100 100 
4 Mahanadi Odisha 425 200 500 
      686     
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60m water width). 100m wide corridor includes width of proposed Waterways. 
Bathymetric and topographic survey is to be carried out for 50m width on both side from 
the centre line of the channel. 
a. Bathymetric and Topographical survey of proposed Inland Waterways is to be 

conducted for width specified in above table. Minimum 100m wide corridor is to be 
surveyed to assess the extent of land acquisition required for 100m wide corridor 
(100m wide corridor includes width of proposed Inland Waterways).  

b. Cross-section sounding lines / leveling are to be run from bank to bank at spacing 
specified in above table, to identify the navigable channel. 

c. Continuous soundings are to be taken by running the sounding boat at constant speed 
on the cross-section so as to get smooth contours. Intermediate line is to be run at 
bends, if the line spacing is more than the specified above. 

d. For cross-sectional bathymetric survey more than 60m in proposed Inland Waterways, 
spot levels at line spacing x 20m length grid, on both banks should be taken.  If Island 
or sandchur exist in the middle of the waterway, spot levels on the same spacing 
should also be taken and indicated in the charts along the same cross-section line. 

e. If bathymetry cross-section is limited up to 60 mts width in waterway, then Consultant 
has to cover 100m corridor including spot levels in line spacing x 20m length grid on 
both banks. 

f. If bathymetry cross-sectional is limited up to 20 mts width in waterway, then 
Consultant has to run three (03) nos. longitudinal lines. One in centre and one each at 
equal interval (near the edges of water).  

g. If bathymetry cross-sectional is limited up to 10 mts width in waterway, then 
Consultant has to run one (01) no. longitudinal line at centre only.  

h. If Island or sandchur exist in the middle of the river, spot levels on the same spacing 
should also be taken and indicated in the charts along the same cross-section line.  

i. Surveys in non-approachable areas are to be informed by the Consultant and joint 
inspection (Consultant's representative & Engineer-In-Charge or his representative) 
will be held to confirm the non-approachable areas.   

j. The survey area may consist of canal sections, rivers, sea openings of different 
dimensions. Hence, Consultant has to inspect the area to be surveyed and satisfy 
themselves with respect to site conditions before submission of bid. However, 
variation in quantity will be considered only for length of the river/canal (longitudinal 
length). 

k. The soundings are to be reduced to the chart datum/ sounding datum established at 
every gauge stations.  

 
1.2.1.4 CURRENT VELOCITY AND DISCHARGE MEASUREMENT  

a. The current velocity and discharge at every 10 km interval shall be observed once in a 
day during the survey period. Current velocity and discharge at every 10 km interval 
are to be measured only once at different depths while carrying out survey in that 
region.  

b. Current meter measurement should be taken at 1m below water surface or 0.5d (if 
depth is less than 1m), where d is measured depth of water & values indicated in the 
report along with position. 

c. Measurements at different depths may be taken by single equipment over three 
different time spans.  

d. Measurement of current velocity at different depth is to be measured for at least 15 
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minutes or as per listed calibration period of the equipment, under use for this project. 
e. Current velocity and discharge can also be measured with the help of ADCP during 

survey, at every 10km interval. Discharge can be measured either by ADCP or 
standard formulas. 

1.2.1.5 WATER AND BOTTOM SAMPLES 

a. Water and bottom samples are to be collected from the deepest route at every 10 km 
interval and are to be tested and the results/characteristics of the soil and the water are to 
be incorporated in the report. Soil sample can be collected by a grab and water sample at 
0.5d (d-measured depth of water) by any approved systems. The following tests are to be 
carried out for Bottom samples:- 

i) Grain size distribution  
ii) Specific gravity,  
iii ) PH value  
iv) Cu, Cc  
v) Clay silt%  
and Sediment concentration for Water Samples. 

 
1.2.1.5 COLLECTION OF TOPOGRAPHICAL FEATURES  

a. Photographs of the prominent features are to be taken and included in the report along 
with its position. 

b. Permanent structures located within this corridor are also required to be indicated on 
the report & charts. 

c. All prominent shore features (locks, bridges, aqueducts, survey pillars if available etc) 
and other conspicuous objects are to be fixed and indicated on the chart and included 
in the report.  

d. Identify cross structures which are obstructing navigation. 
e. Details (horizontal and vertical clearances above High Flood Level in non-tidal area 

and High Tide Level in tidal area) of bridges, aqueducts, electric lines, telephone 
lines, pipe lines, cables en-route are to be collected and indicated on the chart and also 
included in the report along with their co-ordinates and location.  

f. Details of water intake/ structures are to be collected and shown on the charts and 
include in the report.  

g. Availability of berthing place, existing jetty, ferry ghats, approach roads etc. are to be 
indicated on the charts and include in the report. 

h. During the survey, conditions of the banks are also required to be collected. It is to be 
noted that banks are pitched (protected) or not protected. Estimate the length of bank 
protection, where banks erosion is taking place. 

i. Positions and levels of corners of permanent structures within the corridor are to be 
physically surveyed and marked on survey charts. 

j. Approachable roads / rails / places outside the corridor may be incorporated from 
Toposheets/Google Map/Google Earth. 

 
1.2.1.6 SURVEY CHART PREPARATION 

a. The survey chart is to be prepared on a scale of 1:1,000 for Waterways width less than 
100m. On a scale of 1:2,000 for Waterways width between 100m to 300m. On a scale 
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of 1:5,000 for Waterways width between 300m to 500m and On a scale of 1:10,000 
for Waterways width more than 500m.  

b. Contours of 0m, 1m, 2m, 3 m, 5m and 10 m are to be indicated on the charts with 
respect to Chart Datum / Sounding Datum. 

c. Reduced spot levels w.r.to MSL to be indicted on the charts. Spot level values are to 
be given w.r.t. Mean Sea Level (MSL) & Soundings w.r.t. Chart Datum / Sounding 
Datum. A separate file (xyz) (soft copy only) is also to be created for spot levels w.r.t. 
Chart Datum / Sounding Datum for dredging calculation purpose. 

d. On completion of the cross-sections, dredge channel is to be identified/ established by 
linking deepest soundings on the cross-sections. Dredging quantity is to be estimated 
for developing a navigational channel of  

i. dimension of 32m x 1.8m, with side slope of 1:5, w.r.t. chart datum/sounding 
datum (if channel width is less than or equal to 100m). 

ii. dimension of 45m x 2.0m, with side slope of 1:5, w.r.t. chart datum/sounding 
datum (if channel width is more than 100m). 

e. Dredging quantity is to be indicated in the report for per km length of the waterway. 
f. Minimum & maximum reduced depth and length of shoal for per km length of the 

waterway is also to be indicated in the report. 
g. Current meter measurement values shall be indicated in the report along with position.  
h. The results/characteristics of the soil and the water are to be incorporated in the report. 
i. Shallow patches /shoal and submerged sand-chur having less than 1.0 m depth, rocky 

outcrops, rapids and other navigational impediments are to be indicated on the charts. 
j. A brief write up on condition of the locks, Sluice gates, Barrages, Dams etc. (if 

available) are also to be included in the report. Brief write up based on visual 
observation, photographs and information from State Irrigation Deptt. and local 
sources.  

k. The chart shall also be suitably updated with prominent land features from the Topo-
sheets/site. Available Survey of India (SOI) Topographic sheet will be shared with 
successful Consultant on receipt of Undertaking. Satellite imageries are not available 
with IWAI for the designated area. Route map and survey plan will be provided by 
IWAI to the successful Consultant. 

l. All raw data and processed data of Automatic Hydrographic Survey System are 
required to be submitted. Standard procedure is to be adopted for data processing. All 
RAW, EDIT, SORT and field data are required to be submitted by the Contractor. 

m. All surveyed field data including leveling data (csv file) are required to be submitted. 
n. All position data of ground features, waterway structures are to be submitted in both 

hard copies and soft copies. 
 

1.2.2 TRAFFIC SURVEY & TECHNO ECONOMIC FEASIBILITY 

This is a detailed study to make a forecast of the traffic prospects to facilitate the 
projection of the most promising route for waterway transport and to assess the 
quantum of traffic of vessels/cargo on that route. This survey is to be under-taken in 
conjunction with Reconnaissance and Hydrographic surveys so that the Techno 
Economic feasibility and costs of the alternative proposals can be taken into account 
while formulating the recommendations. 

Modality of conducting traffic survey shall be based on industrial surveys and a traffic 
projection for a horizon period (say 5, 10, 15 and 20 years) has to be forecasted based 
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bank protection, dredging etc. needed for shipping and navigation. Alternate 
possible methods for water augmentation are also to be suggested in detail. FIRR, 
EIRR, NPV and SWOT analysis are also to be carried out by the Consultant. 

j. Assess the environmental impacts due to these development works and suggest 
suitable environmental management plan (EMP) to mitigate the adverse impacts, if 
any, including its cost. Flood Plain specialist will be responsible to assess the 
Environmental Impact and preparation of EMP. Consultant has to identify the 
Authorities who will give the clearances for EIA/EMP. Consultant will not be 
required to take clearances from these identified Authorities. 

k. Suggest horizontal and vertical clearances to be provided on cross structure such as 
bridges, power cables, locks etc. for commercial viable navigation in present as well 
as in future. For this, IWAI guidelines Section-IV, may also be referred to. 

2.0  PERIOD OF SERVICES 

Consultant may associate with sub Consultant(s) to enhance their expertise. The applicant shall 
submit a Memorandum of Understanding (MOU) with the Sub Consultant regarding the role and 
responsibilities of the Associate Company along with the proposal. 

2.1 TIME SCHEDULE/SUBMISSION OF REPORTS: 
(a) The time of completion of various sub-stages of the assignment will be as given below: 

   
Cluster
-2 

Cluster
-3 

Cluster
-4 

Cluster
-5 

Cluster
-6 

Cluster
-7 

Cluster
-8 

  Sl. 
No Activity  Time in weeks** 

S
ta

ge
-I

 

a) 
Mobilization of the Team and 
submission of Inception Report (2 
copies) 

6 9 10 11 8 8 15 

b) Submission of Draft Feasibility Report 
(3 copies) 9 12 13 14 11 11 18 

c) Comments from IWAI 11 14 15 16 13 13 20 

d) Presentation and Submission of Final 
Pre-feasibility Report (3 copies) 13 16 17 18 15 15 22 

S
ta

ge
-II

 

a) Acceptance of Stage-I report and go 
ahead for Stage-II by IWAI  15 18 19 20 17 17 24 

b) Submission of Hydrographic Survey 
Charts and report  (3 copies) 23 30 29 31 24 26 38 

c) Submission of Draft Detailed Project 
Report (3 copies) 31 38 37 39 32 34 46 

d) Receipt of comments of IWAI on Draft 
DPR. 33 40 39 41 34 36 48 

e) 
Submission of Final Detailed Project 
Report (10 copies) after incorporating 
final comments of IWAI. 

39 46 45 47 40 42 54 

**reckoned from the date of signing of Contract or 15 days from the date of issuance of work 
order, whichever is earlier. 
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COMPLIANCE ON THE TERMS OF REFERENCE 
DABHOL CREEK / VASHISHTI RIVER (NW 28) 

Brief of ToR Compliance 
1.0 OBJECTIVE OF THE STUDY: 
The study would consist of 2 stages:  Stage-1 &    

Stage-2 

 

1.1 STAGE-1 
1.1.1 Reconnaissance Survey – i) to xii) 
1.1.2 Collection and Review of Available Data 
1.1.3 Feasibility Report 
1.   Introductory considerations: 
2.   Analysis of present state of affairs: 
3.   Market Analysis: 
4.   Reconnaissance Survey: 

Stage I has been completed and based on the 
same, Stage II Work Order was provided by 
IWAI. 

1.2 STAGE-2 
1.2.1 HYDROGRAPHIC SURVEY & 
HYDROMORPHOLOGICAL SURVEY 
(i) The detailed hydrographic survey is to be 
carried out in WGS�84 datum. 
(ii) The  horizontal  control  is  to  be  made  
using  DGPS  with  minimum  24  hours 
observations at some platform/base. 
The vertical control is to be established with respect 
to the chart datum / sounding datum  

Detailed Hydrographic Survey was completed 
and the data compiled / analysed (including the 
Charts) have been submitted under Volume III 
of the report. 
 
Further, the analysed data have been taken into 
Volume I and Volume II of the Report 
appropriately. 

1.2.1.1 BENCH MARK PILLARS – a) -do- 
1.2.1.2 WATER LEVEL GAUGES i) & ii) -do- 
1.2.1.3 BATHYMETRIC AND TOPOGRAPHICAL 
SURVEY – a) to k) 

-do- 

1.2.1.4 CURRENT VELOCITY AND DISCHARGE 
MEASUREMENT – a) to e) 

-do- 

1.2.1.5 WATER AND BOTTOM SAMPLES – a) – i) 
to vi) 

-do- 

COLLECTION OF TOPOGRAPHICAL FEATURES – 
a) to j) 

-do- 

1.2.1.6 SURVEY CHART PREPARATION – a) to n) -do- 
1.2.2 TRAFFIC SURVEY & TECHNO ECONOMIC 

FEASIBILITY 
Submitted in Chapter 4 and in the inter related 
chapters 

1.2.3 DETAILED PROJECT REPORT 
The scope of works is as follows: in paras a) to k) 

Submitted the Volume I of the DPR. 

2.0   PERIOD OF SERVICES  

2.1  TIME SCHEDULE/SUBMISSION OF 
REPORTS: 

Delay observed, as narrated from time to time. 

NOTE: - The consultants are required to submit 
the following outputs in Stage-II 
i) Traffic Template: at Annex-IV  
ii) Project Costing Template: at Annex-V 
iii) Financial Evaluation Template: at Annex-VI  
iv) Economic Evaluation Template: at Annex-VII  
v) Environmental & Social Screening Template: at 

Annex-VIII 

Submitted at Chapter 15 – Templates in the 
DPR Volume I.  

 



















Calculation of Safe Bearing capacity as per IS 6403  - 1981

Width of Footing/Raft (B) = 1.50 m
Length of Footing/Raft (L) = 1.50 m
Cohesion (C) = 10.4 KN/m3 For BD-1
Angle of Internal Friction (f )         = 21.0 degree For BD-1
Bulk Unit weight (g) = 18.7 KN/m3 For BD-1

Unit weight of water (gw) = 10 KN/m3

Submerged Unit Weight = 8.7 KN/m3

Type of Failure = Local Shear Failure
Depth of foundation (Df) = 3.0 m

Factor of Safety = 2.5
Shape of Footing / Raft = Rectangle
L/B = 1
Shape factor (sc) = 1.2 (Table 2 of IS 6403)
Shape factor (sq) = 1.2 (Table 2 of IS 6403)
Shape factor (sg) = 0.6 (Table 2 of IS 6403)
Nf = 2.117 (cl. 3 of IS 6403)
Depth factor (dc) = 1.582 (cl. 5.1.2.2 of IS 6403)
Depth factor (dq) = 1.291 (cl. 5.1.2.2 of IS 6403)
Depth factor (dg) = 1.291 (cl. 5.1.2.2 of IS 6403)
Inclination of load to vertical (a)      = 0 degree
Inclination factors (ic) = 1 (cl. 5.1.2.3 of IS 6403)
Inclination factors (iq) = 1 (cl. 5.1.2.3 of IS 6403)
Inclination factors (ig) = 1 (cl. 5.1.2.3 of IS 6403)
From Table 1 of IS 6403

14.354 degree
Bearing capacity factor (Nc' )         = 10.65 For Punching Shear Failure
Bearing capacity factor (Nq' )         = 3.74 For Punching Shear Failure
Bearing capacity factor (Ng' )         = 2.48 For Punching Shear Failure

q = Effective surcharge at the base level of foundation = g*Df
qa = Net pressure for a specified settlement of 50 mm
R = Relative density of soil
W' = Correction factor for Water Table = 0.50 (cl. 5.1.2.4 of IS 6403)

Qu' (Local shear failure)                = 1/F(2/3*c* Nc' *sc*dc*ic + g*Df*(Nq' -1)
*sq*dq*iq + 0.5*g*B*Ng' *sg*dg*ig*W' )

106.00 KN/m 2

Load at 50 mm Settlement = 149.00 kN/m 2 (As per Calculations)

Safe Bearing Capacity = 106.00 kN/m 2

f ' for local shear failure (� '=� *2/3) =
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Calculation of Immediate Settlement
%5�
����;�*���*��
��.�"��;�	
�����-��;/<&
The immediate settlement beneath the center or corner of the flexible loaded area is given by
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Correction Factor for Depth of foundation = ��/* %$����*��
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Correction Factor for Rigidity of Foundation = ���� %5�
����;���*��
��.�"��;B	
����&�%5���������������
����
�������
��$��������
����
����&
Settlement after Corrections = ���<< mm
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Load at 50 mm Settlement = 149.00 kN/m2
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RIVER VESSEL TRACKING 
INFORMATION SYSTEM
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• Proposed AIS Base Station
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VESSEL TRACKING & TRACING (VTT)

System to get a Strategic and Tactical Traffic Image 
using AIS technology with INLAND extension

Onboard AIS devices transmit the 
identity of the vessel, its position and 
other data at regular intervals. By 
receiving these transmissions, AIS 
shore stations or ships fitted with AIS 
can automatically recognize, identify 
and track vessels equipped with AIS 
on a suitable screen, such as an 
inland ECDIS display. AIS systems 
are meant to boost the safety of 
navigation by use from vessel-to-
vessel alongside onshore Vessel 
Traffic Services (VTS) to trace and 
track vessels and to assist in calamity 
abatement. 



VESSEL TRACKING & TRACING (VTT)VESSEL TRACKING & TRACING (VTT)



AIS BASE STATION & RIS CENTRE
ONSHORE FACILITIES

AIS BASE STATION & RIS CENTRE
ONSHORE FACILITIES



AIS BASE STATIONAIS BASE STATION



AIS STATION TOWER DESIGN

The type of tower depends upon the 
environment & also capable to carry 
Radar. Some of the examples are 
shown in the pictures





AIS STATION VHF RANGEAIS STATION VHF RANGE



AIS ON BOARD DEVICEAIS ON BOARD DEVICE



ONBOARD ECDIS INTERFACE

Interface to insert ship data



ONBOARD INTERFACE

Interface to for voyage planning



ONBOARD INTERFACE

Interface in navigation mode



ONBOARD INTERFACE

Interface for docking



ONBOARD INTERFACE

Tactical Traffic Image + RADAR



RIS CENTRERIS CENTRE



COMMUNICATION SEGMENTS

• Voice
• AIS
• WiFi for Charts Update and WEB Interface





















FINANCIAL ANALYSIS
Broad Assumptions

Inland Waterways Authority of India

Abstract
Broadly identified assumptions in order to facilitate financial analysis of Category II

shortlisted waterways development

Based on Financial Analysis as per DPR of NW5



FINANCIAL ANALYSIS BROAD ASSUMPTIONS1:

Capital Expenditure:

Elements to be covered (based on planned infrastructure requirement for respective rivers)

Suitable assumptions with relevant justification shall be made for any missing items.

CAPEX HEAD TOTAL COST (INR CRORE)
Land Acquisition Cost initially to be considered for acquisition

of land for land side development of floating
jetty

Dredging Normal Condition
Standard dredging rate of Rs. 200/cum to be
considered. Suitable adjustments shall be
made (with proper justification) for change in
quality of dredge material/any special
requirement for disposal of dredge material

Barrages with Navigational Locks Based on requirement standard charges as
per Planned Infrastructure of respective
rivers.

Raising Banks
Protection Measures
Environmental Monitoring
Navigational Aids
Bridges
Cross Drainage Works
Facilities to Local People
Terminals Initially while calculating CAPEX terminal

cost shall include cost for development of
required numbers of floating jetty along
respective waterways, cost of equipment,
manpower required for terminal operation

Total Capital Expenditure Sum of all parameters mentioned
above

DC, PMC, IE Services, Loan Fees 10% of Total CAPEX
Overall Contingency 3% of Total CAPEX
Escalation 1.5% of Total CAPEX
Total Hard Capex
Interest During Construction
Total Project Cost

Operations & Maintenance Expenditure:

(Pick up the cost items relevant to your study and planned infrastructure components)

Suitable assumptions with relevant justification shall be made for any missing items.

Annual Escalation shall be assumed @ 5.0%.

1 These assumptions are to facilitate consultants in giving a sense of direction in which they shall move to make the reporting of final

outcome consistent. Any missing information shall be assumed suitably (with valid justification) by the consultants in order to provide

desired end result.



Cost Items % of CAPEX
Dredging 5%
Cross Drainage 2%
Locks 2%
Bridges 1%
Terminals 2%
Navigation Aids 2%
Protection Measures 2%
Raising Banks 2%
Facility to Local People for Ferry Services 2%
Environmental Monitoring 2%
Cost of Barrages with Navigation Locks 2%
Total Waterway O&M Costs

Revenue Estimation:

For estimating the revenue, the tariff structure proposed by IWAI (Levy & Collection of fees and
charges) Regulations, 2011 shall be used as a reference.

Existing Tariff Structure & Charges by IWAI (Shall be verified from the latest published Tariffs)

Suitable assumptions with relevant justification shall be made for any missing items.

Tariff Heads Charge unit Charges (INR)
(A)Usage Charges

Movement of Vessels GRT/km 0.02
(B)Vessel related charges

Berthing charges Vessel 1000.00
Towage Vessel/hour 600.00
Pilotage Day 750.00

(C)Cargo related charges
(i) Terminal Charges

Dry Cargo Ton (or part thereof) 1.00
Liquid Cargo Ton (or part thereof) 1.00
Containerised Cargo TEU 50.00

(ii) Transit shed charges
First 3 days MT per day
First 7 days MT per day
7-21 days MT per day 5.00
22-35 days MT per day 10.00
After 35 days MT per day 40.00

(iii) Open storage charges
Hard Stand

First 3 days MT per day
First 7 days MT per day 0.00
7-21 days MT per day 2.00
22-35 days MT per day 4.00
After 35 days MT per day 16.00
On Open Area
First 3 days MT per day



Tariff Heads Charge unit Charges (INR)
First 7 days MT per day 0.00
7-21 days MT per day 1.00
22-35 days MT per day 2.00
After 35 days MT per day 8.00

(D) Composite Charges
Movement of Over Dimensional Cargo Per MT per km 1.50
Customs clearance convenience charges Per MT 40.00

(E) Miscellaneous charges
Crane, fork lift, bunkering of fuel, water
supply, etc.

Of total revenue

Crane (including Pontoon crane)
5 MT capacity Crane Per shift of 8 hrs 800.00
20 MT capacity Crane Per shift of 8 hrs 2000.00
>20 MT capacity Crane Per shift of 8 hrs 2500.00
Container Crane Per hr 1100.00
Fork Lift (3MT capacity) Per shift of 8 hrs 600.00
Electricity supply to Vessels As per

Electricity
Board

Bunkering of fuel/ Petroleum Oil Lubricants As per Market
Rates

Water Supply Per km 300.00
Sewage Disposal Per km 100.00
Weighing scale Per MT 5.00

In order to estimate the effective charge that the end users are expected to face, it is assumed that
the margin charged by barge operators is Rs. 1.20 per MT per km.

FINANCING

The financing parameters considered for the study are as follows:

Suitable assumptions with relevant justification shall be made for any missing items.

Item Unit Value
Leverage Ratio % Debt 70%
Moratorium Quarters 2
Door-to-door Tenor Years 15
Interest Rate % 8%
Debt Drawal Start Quarter No. 1
Debt Repayment Start Quarter No. 22
Debt Repayment End Quarter No. 60
Discount Rate (For NPV calculations) % 16%

























1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

A Fairway

1.a) Dredging

Ordinary Soils

Ordinary Soils

1.b) Dredging

Hard Soils

Hard Soils

2. Low Cost Riverine Structures (NIL)

3. River Training Works/ Bank Protection (NIL)

4. Night Navigation

Beacon/ Lights (Approval & Tendering)

Beacon / Lights (10 Nos)

5. Land Acquisition (No land acquisition for fairway)

B Modification of Structures (NIL)

C Communication System (NIL)

D Institutional Requirement

Office / Manpower (Establishment & Recruittment)

Office / Manpower (Deployment)

Vessels (Approvals & Tendering)

Vessels (Procurement & Deployment of 2 SLs; 2 Tugs; 2 IBs)

E Environmental Management Plan

A Fairway

1.a) Dredging

Ordinary Soils (Approvals & Tendering)

Ordinary Soils (Execution of 4,40,000 Cu. M)

1.b) Dredging

Hard Soils (Approvals & Tendering)

Hard Soils (Execution of 50,000 Cu. M)

2. Low Cost Riverine Structures (NIL)

3. River Training Works/ Bank Protection (Approval & Tendering)

River Training Works/ Bank Protection (4000 m @ 7 Locations)

4. Night Navigation

Buoy/ Lights (Approval & Tendering)

Buoy / Lights (110 Nos)

Sl.No. Items Phase 1 (12 Months on immediate Pilot Basis)

*Phase 2 implementation will be from 2026 / 2027 to 2029 (36 month) after analysing the Growth Trend in cargo etc and may have to be stalled, if not viable. As such not recommended for immediate implementation.

DABHOL CREEK / VASHISHTI RIVER

Phase 2 (36 Months ending 2029)
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A Lo - Lo Terminal (Phase 2)*
Land Acuisition

Riverine Components

Infrastructure  Components  internal roads  (Approvals & Tendering)

Infrastructure Components  internal roads  (Execution)

Approach Road Cost

Bank Protection Works for terminal (Approvals & Tendering)

Bank Protection Works for terminal  (Execution)

Cargo Handling Equipments

Ambulance

Cranes with 125 T Capacity

Fork lift trucks 20 T Capacity

Environmental Management Plan

Vessels 

B Ro - Ro Terminal (Phase 2)*
Land Acuisition

Riverine Components

Infrastructure  Components  internal roads  (Approvals & Tendering)

Infrastructure Components  internal roads  (Execution)

Approach Road Cost

Bank Protection Works for terminal (Approvals & Tendering)

Bank Protection Works for terminal  (Execution)

Cargo Handling Equipments

Ambulance - 1 no.

Cranes with 125 T Capacity - 4 no.

Fork lift trucks 20 T Capacity - 2 no.

Environmental Management Plan

Vessels 

Sl.No. Items Phase 2 (36 Months ending 2029)

*Phase 2 implementation will be from 2026 / 2027 to 2029 (36 month) after analysing the Growth Trend in cargo etc and may have to be stalled, if not viable. As such not recommended for immediate implementation.

DABHOL CREEK / VASHISHTI RIVER






