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SALIENT FEATURES

Name of Consultant Egis India Consulting Engineers Pvt. Ltd.

Cluster number Cluster |

Damodar River (National Waterway 29)
(From Krishak Setu, Bardhman on State Highway No 8 at Lat

Waterway stretch 23°12'39.83"N, Long 87°50'53.85"E to confluence with Hooghly
(from. To, total length) river near Purbba Basudebpur at Lat 22°21'0.58"N, Long 88°
5'19.31"E);

Total Length: 135 Km
Navigability status

Tidal & non tidal
portions (from ... to,
length, average tidal

Tidal portion: 07 1.50 Km
Non-tidal: 1.50 1 135 km.
Tidal variation: 2.5 m.

variation)
30 - 60 1 90 - | 120 i | Total
0-30
Km 60 90 120 135 Km
Km Km Km Km
LAD status Surve
ey 29" Janto 3" Feb 2016
Survey period (.. to ..) Period
< 1.0 m (km) <1.0m 140 | 545 | 12.43 | 10.69 | 0.00 | 29.97
1.mto 1.5 m (km) 1to 1.5 m
0.00 5.35 3.96 6.63 0.00 | 15.94
1.5 mto 2.0 m (km) (km)
1.5t02.0
> 2.0 m (km) 0.00 5.05 4.94 6.24 1.09 | 17.32
m (km)
>2.0m
28.60 | 14.16 | 8.67 6.44 | 13.91 | 71.77
(km)
Final Feasibility Report i
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Cross structures

i) Dams, wires, barrages
etc (number, with
navigation locks or
not).

ii) Bridges, Power cables
etc [number, HC (...
to...). VC (.. t0 ..)]

Avg. discharge & no. of
days

Slope (1in ..)

Consultants inference

Traffic potential

Present IWT operations,
ferry services, tourism,
cargo, if any

Important industries
within 50 km

i) Dams, Weirs, Barrages, Locks =1 Barrage without Lock.
ii) Bridges = 12 numbers, HC (30.0m to 4.0m), VC (6.0m to 3.0m)
iiiy Power Cable = 7 numbers (VC = 9.0 m to 6.0 m)
*Vertical clearance is above HFL on the basis of visual
assessment.

Request for discharge data was made to CWC,however the same is
still awaited. Shall be provided in DPR Stage.

Approximate slope of waterway is 1 in 7000.

U The proposed national waterway of 135 km of Damodar river is
feasible for throughout the year navigation for about 66.0% of
length (have >1.5 m LAD wrt CD), i.e. about 89.09 Km towards
upstream of its confluence with Hooghly river.

U The horizontal and vertical clearance of existing cross-structures
is in the range of 30m i 4m and 6.0m i 3.0m respectively.

U Taking in to account the water availability, 71.77 Km stretch of
waterway have draft more than 2.0 m, 17.32 Km stretch have
draft of 1.50 m to 2.0 m, 15.94 km have draft of 1.0 m to 1.50
m and remaining 29.97 km stretch of waterway have less than
1.0 m draft with respect to chart datum respectively.

U Considering the length of the river and availability of numerous
minor and major industries in the hinterland, specially in the
upper reaches, the river has huge economic potential for

development of waterway.

Localised passenger ferry servicesand small cargo were operational.

Though number of major industries is located in the upper reaches
of Damodar river, no major industries are available in the lower
reaches of the river, which comprises the waterway stretch.

Final Feasibility Report
Rev. 0 - Nov 2016

egis Page 3 of 108
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Damodar waterway is recommended for Stage i || DPR preparation
in view of the following potential advantages:

a) Connectivity with major industrial towns of Burdwan and
Durgapur.

b) Increasing cargo potential.

¢) Reduction in existing traffic load on rail and road
infrastructure.

Consultant's
recommendation for
going ahead with Stage-
Il (DPR preparation)

In view of the above, it is recommended to develop the Damodar
waterway for Cargo and Passenger ferry services.

Final Feasibility Report i
Rev. 0 - Nov 2016 egis Page 4 of 108
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1.0 CONTEXT

IWAI, Ministry of Shipping, Government of India is exploring 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
National waterways to achieve navigation and to develop water transport facilities across India. Upon
completion of feasibility study, IWAI will select the stretches having potential for navigation to
undertake a Detailed Project Report. The DPR stage would include detailed hydro-graphic surveys and

investigation, traffic survey, proposed location for terminals and cost assessment etc.

There are 106 new waterways has been identified and declared as national waterways as per fi
Nati onal Water way Act, 20160, No. 17 ofil2@ectonl publ
no. 18, New Delhi, Saturday, March 26/2016/Chaitra 6, 1938 (Saka), by Ministry of Law and Justice

(Legislative Department).

Out of these 106 waterways, IWAI had invited international online bids for preparation of 2 stage
Detailed Project Report (DPR) for National waterways, in a set of 8 Clusters from Cluster | to VIII
through Tender No. IWAI/PR/40NW/2015/I. Egis Consulting Engineers was awarded the work for

Cluster | and Cluster Il respectively.

This feasibility report provides the technical viability of throughout the year inland navigation in the
waterways, by taking into account the constraints and other functions of the rivers/canals such as

water conveyance, tidal effects, floods, draughts, existing structures etc.

As stated above, 7 rivers out of 106 National waterways are clubbed in Cluster i | of two stages DPR
studies for inland waterways project. The detail descriptions of these 7 waterways are presented in
Table 1. The total length of stretches of 7 rivers under Cluster i | is 820 km. Among these 7

waterways, 5 are connected to the National Waterway 1 between Farakka to Haldia.

Final Feasibility Report i
Rev. 0 - Nov 2016 egis Page 5 of 108
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Table 1: National Waterways of Cluster -1

From Bridge on Morgram-Panagarh State Highway

: No 14 at lllambazar Lat 23°36'56.10"N, Long
National

Ajoy River TR 96 87°31'58.07"E to confluence of river Ajay with
river Bhagirathi at Katwa Lat 23°39'23.33"N, Long
88° 7'56.72"E
From Krishak Setu, Bardhman on State Highway

_ National No 8 at Lat 2_3°12'39.83"N, Long 87°50'53.85"E to

Damodar River Waterway 29 135 confluence with Hooghly river near Purbba
Basudebpur at Lat 22°21'0.58"N, Long 88°
5'19.31"E
From Bridge near Abantika Lat 23° 6'54.76"N,

Dwarekeswar River National 113 Long 87°18'46.99"E to confluence of

Waterway 35 Dwarakeswar and Silai rivers at Pratappur Lat

22°40'16.94"N, Long 87°46'42.57"E.

From Bridge on Border Main Road at Gobra near
BangladeshBorder at Lat 22°53'49.64"N, Long

Ichamati River Wz:::lsgle 64 88°53'48.87"E to near Bangladesh Border at
Bansjhari Mallikpur Lat 22°39'6.71"N, Long
88°55'35.35"E.

From confluence of Dwarakeswar and Silai rivers

ST S National 72 at Pratappur Lat 22°40'16.94"N, Long _

Waterway 86 87°46'42.57"E to confluence with Hooghly river at
GeonkhaliLat 22°12'41.58"N, Long 88° 3'13.99"E
From Barrage near Shimulia village at Lat
Silabati River National 26 22°34'53.20"N, Long 8_7°3§'30.54"E to confluence
Waterway 92 of Dwarakeswar and Silairivers at Pratappur Lat

22°40'16.94"N, Long 87°46'42.57"E.

National From Chandil Dam at Lat 22°58'29.39"N, Long 86°
Subarnrekha River Waterway 96 314 1'14.03"E to confluence with Bay of Bengal at Lat
y 21°33'28.75"N, Long 87°22'58.60"E.

The detailed layout plan of the above waterways is shown in Drawing No.

PT/EIPTIWBO003/2016/FR/000L submitted with Volume 7 Ill (Drawings) and provided in Figure 1.

Final Feasibility Report egis
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Consultancy Services for preparation of Two Stage Detailed Project Report (DPR) of

National Waterway 29, Cluster -1: Damodar River

2.0 OBJECTIVE

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 National
waterways to achieve navigation and to develop water transport facilities across India. The whole of

study comprises of two stages, feasibility and DPR as Stagel and Stage-Il as presented below.

Stage -1
1A. Reconnaissance Survey
1B. Collection and review of available data

1C. Feasibility Report

Stage -2
2A. Hydrographic Survey & hydro-morphological survey
2B. Traffic Survey & Techno economic feasibility

2C. Preparation of Detailed Project Report

The current scope for stage-I is executed as per following framework as per Figure 2 .
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Analysis of
Present State of Market Analysis
Affairs

Introductory
Considerations

Feasible

Stage— I
DPR

Figure 2: Framework of Studies

Reconnaissance
Survey
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National Waterway 29, Cluster -1: Damodar River

3.0 REPORT STRUCTURE
This report comprises of Feasibility Study for Damodar River (Length- 135 Km). The report is arranged
in following main chapters,
l. Introductory Consideration : This section comprises of,
1) Name of the river/canal;
2) Length of the river/canal,
3) State/ District through which river passes;
4) Map;
5) Characteristics of River;
a. River Course: Background/Historical information, Origin, End
b. Tributaries/ Network of Rivers/ Basin
6) Methodology Adopted to undertake the Study;
a. Primary Data
b. Secondary Data
Il. Analysis of Present State of Affairs . This section comprises of,
1) Existing Dams, Barrages and Locks;
2) Existing Bridges and Crossings over River;
3) Other Cross structures, High Tension Lines, pipelines, cables;
4) Hindrances/ Encroachment to the Waterway;
5) Details of Protected Area- Wildlife, Defence;
6) NH/SH/MDR along and/or in vicinity;
7 Railway Line and Stations in the vicinity.
M. Reconnaissance Survey : This section provides the,
1) Methodology adopted including resources and equipment,
2) Description of Bench marks, reference levels, chart and sounding datum;
3) Details of collected water levels, discharge data, HFL and FSL;
4) Details and description of bathymetric and topographic survey including observations;
5) Detail about Soil, Water and Bank characteristics.
V. Market Analysis : This section comprises of,
1) Land use pattern along Waterway;
2) Crop/Agriculture in the region;
Final Feasibity Repor egis Page 10 of 108
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3) Availability of Bulk/Construction Material;
4) Existing industries along waterway;
5) Details of existing Jetties and Terminals;
6) Preliminary traffic identified;
7 Existing cargo movement;
8) Prominent City/ Town/ Places of worship/ Historical places for tourism;
9) Availability of passenger ferry services;
10) Available and probable water sport/recreational facilities.
V. Observation and Inferences  : This section comprises of,
1) Observation on Waterway, Length, LAD, CrossStructures;
2) Water availability for different periods and depths;
3) Cargo/Passengef Tourism/RO-RO facility;
4) Suitability of waterway for navigation ;
5) Proposed alternative methods for making waterway feasible;
6) SWOT analysis;
7) Way forward for Stage 7 2 DPR studies.

In addition to the above, following digital data and charts shall also be submitted along with this

report:

l. Bathymetric Survey

Il. Topographic Survey : csv and xyz extension files;

: Hypack software output files with RAW, EDIT, SORT, TIDE extensias;

M. Survey Charts : Geo-coded dxf and dwg files in scale as per width in AutoCAD formats;
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4.0

4.1

4.2

INTRODUCTORY CONSIDE RATIONS

The consultant discussed here, the introductory considerations for feasibility and the scope of the

assignment in subsequent phase of DPR for feasible stretches.

The present feasibility report provides the technical feasibility of Damodar River, declared as National
Waterway 29, clubbed under Cluster 7 |, as stated in earlier sections. The detail description of

waterway analysed in this feasibility report are described in subsequent paragraphs.

DETAILS OF NATIONAL WATERWAY 29 (DAMOD AR RIVER)

Details of the waterways are as follows:

Table 2: Description of Rivers/ Canals

State: Jharkand

Bokaro district
Damodar River - 135

State: West Bengal

Bardhaman district

Howrah district

CHARACTERISTICS OF DAMODER RIVER

Characteristics of Damodar River considered for waterway is described in subsequent paragraph.

River Course : Damodar River is flowing across the Indian states of West Bengal and Jharkhand. Rich
in mineral resources, the valley is home to large-scale mining and industrial activity. Earlier known as
the fiSorrow of Bengalod because of its ravaging floods in the plains of West Bengal, the Damodar and

its tributaries have been somewhat tamed with the construction of several dams.

Catchment Area: The total catchments area of the Damodar river system is 21,409 sq.km of which
17,086 sg.km (about 80%) is in the state of Jharkhand and 4,323 sg.km is in West Bengal. The entire
catchment area of Lower Damodar Sub-basin is situated within West Bengal having an area of 2,838
sg.km. The proposed waterway stretch in Damodar River is located in lower Damodar sub-basin. The

total length of Damodar from its origin to outfall is 541 km.
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Tributaries : It has a number of tributaries and subtributaries, such as Barakar, Konar, Bokaro,
Haharo, Jamunia, Ghari, Guaia, Khadia and Bhera. The Barakar is the most important tributary of the
Damodar. It originates near Padma in Hazaribagh district and flows through Jharkhand before
meeting the Damodar near Dishergarh in West Bengal. The Damodar and the Barakar trifurcates the
Chota Nagpur plateau. The rivers pass through hilly areas with great force, sweeping away whatever

lies in their path.

The section of the Damodar River under feasibility study for inland waterway is presented in Draw ing
No. PT/EIPTIWB003/2016/FR/003A and is also presented as Figure 3. The detail layout maps of the
waterway are shown in Drawing No. PT/EIPTIWB003/2016/FR/0003.
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4.3 METHODOLOGY ADOPTED TO UNDERTAKE STUDY

A detail description on Feasibility & DPR methodology and the expected outcome in fulfiling the

assignment is presented.

The feasibility study shall be carried out in accordance with TOR in the following steps:

1. Conducting Reconnaissance survey as detailed in Chapter 5.

2. Collection and review of available primary and secondary data as detailed in Chapter 6 and 7.

On the basis of detailed analysis of collected primary and secondary data, throughout the year

navigability potential of the waterway is assessed and submitted in the feasibility report.

431 Classification of Waterways

The classification of waterways by Inland Waterway Authority of India is discussed below and shall be

adopted in the study.

1. The waterways shall be classified in the following categories 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, namely:

a. Class | - Waterways with the following configuration of navigable channel: -

i. Rivers: Minimum of 1.2 meter depth, 30 meter bottom width, 300 meter
bend radius, 4 meter vertical clearance and 30 meter horizontal clearance
between piers, and

ii. Canals: Minimum of 1.5 meter depth, 20 meter bottom width, 300 meter
bends radius, 4 meter vertical clearance and 20 meter horizontal
clearance between piers.

b. Class Il - Waterways with the following configuration of navigable channel: -

i. Rivers: Minimum of 1.4 meter depth, 40 meter bottom width, 500 meter
bend radius, 5 meter vertical clearance and 40 meter horizontal clearance
between piers, and

ii. Canals: Minimum of 1.8 meter depth, 30 meter bottom width, 500 meter
bend radius, 5 meter vertical clearance and 30 meter horizontal clearance
between piers.

Final Feasibility Report i
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C.

Class Il - Waterways with the following configuration of navigable channel: -

i. Rivers: Minimum of 1.7 meter depth, 50 meter bottom width, 700 meter
bend radius, 7 meter vertical clearance and 50 meter horizontal clearance
between piers, and

ii. Canals: Minimum of 2.2 meter depth, 40 meter bottom width, 700 meter
bend radius, 7 meter vertical clearance and 40 meter horizontal clearance
between piers.

Class IV - Waterways with the following configuration of navigable channel: -

i. Rivers: Minimum of 2.0 meter depth, 50 meter bottom width, 800 meter
bend radius, 10 meter vertical clearance and 50 meter horizontal
clearance between piers, and

ii. Canals: Minimum of 2.5 meter depth, 50 meter bottom width, 800 meter
bend radius, 10 meter vertical clearance and 50 meter horizontal

clearance between piers.

Class V - Waterways with the following configuration of navigable channel: -
i. Rivers: Minimum of 2.0 meter depth, 80 meter bottom width, 800 meter
bend radius, 10 meter vertical clearance and 80 meter horizontal

clearance between piers.

Class VI - Waterways with the following configuration of navigable channel: -

i. Rivers: Minimum of 2.75 meter depth, 80 meter bottom width, 900 meter
bend radius, 10 meter vertical clearance and 80 meter horizontal
clearance between piers, and

ii. Canals: Minimum of 3.5 meter depth, 60 meter bottom width, 900 meter
bend radius, 10 meter vertical clearance and 60 meter horizontal

clearance between piers.

Class VIl -Waterways with the following configuration of navigable channel: -
i. Rivers: Minimum of 2.75 meter and above depth, 100 meter and above
bottom width, 900 meter bends radius, 10 meter vertical clearance and

80 meter horizontal clearance between piers.

2. Vertical clearance for power cables or telephone lines or cables for any transmission purpose

for all the classes of waterways mentioned above shall be as follows:

a.

Low voltage transmission lines including telephone lines

16.5 meters
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b. High voltage transmission lines, not exceeding 110 kilo volt - 19.0 meters
C. High voltage transmission line, exceeding 110 kilo volt - 19.0 meters
+1 cm extra for each additional kilovolt
3. In case of underwater pipelines, power cables and other cables, horms to be followed shall

be decided as per the site conditions and navigational requirement.

Provided that this classification shall be effective for:

a. Minimum depth of channel should normally be available for about 330 days of the year.
b. 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.

Reference level for vertical clearance in different types of channel shall be:

a. For rivers, over Navigational High Flood Level (NHFL), this is the highed flood level at a
frequency of 5% in any year over a period of last twenty years.
b. For tidal canals, over the highest high water level.

C. For other canals, over designed full supply level.

4.3.2 Measures to Improve the Depth

The basic parameters considered for the fairway design are:

Depth
Width

Side slopes

= =4 =4 =4

Bends

As explained above, as the classification of waterways in India is based on the experience gained in
various waterways, the characteristic features of the design waterways based on studies carried out

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

Fairway Design

The fairway depth should be good enough to ensure steerability of the vessel and to prevent bottom
feel. To meet this requirement, the minimum depth that is needed in a channel would commonly be
the sum of the draught (draft) of the vessel and other tolerance factors. The tolerance factors to be

considered are listed as:

Final Feasibility Report egis
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i Factor of keel clearance to avoid touching of the vessel to the ground and minimum free water
below the keel for maintaining control on manoeuvring,

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

Squat, increase of draft due to ship motion,

Tolerance for siltation and dredging,

=A =4 =4 =4

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

1 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 manoeuvrabili ty of the vessel.

| WAI 6s experience i n inl arsahtinena(Bangladeshyand Myanmdr)rsliloivsa a n «
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 Channe/

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

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

w =BM+BM1+ C+2C1
Where: W = Navigation channel width for two -way navigation.
BM = Maneuvering zone for the design vessel which takes into account the directional

stability of vessel.

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

C = Width of separating 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 vaious authorities for the above equation vary within wide limits. Some of
the recommended values are presented here:
BM =13Bto3.0B

BM =BM1
C =0.5Bt01.0B
Final Feasibility Report :
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Cl1 =03Btol5B

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 =1.8B
BM =BM1
C =058B
Cl1 =05B

The designed channel width = 1.8B+1.8B+0.5B+2x0.5B for two way navigation at draft level = 5.1B.
The bottom width of the channel for two -way navigation for the design vessel can generally be

considered as 5 x B.
Slopes

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

waterway etc. The adopted channel slope shall be 1:5
Width Allowance at Bends

In bends, the width of the fairway should be more than the width of the canal that is designed for a
straight reach to allow for a drift of the vessel in a curved portion of the waterway. It means t hat 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 travelling in the downstream than 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 d rift and
consequently take up a greater width in bends 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 bathymetric
surveys carried out. The system and different type of navigation marks shall be proposed in the DPR

are given as follows:
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i Lateral marks, to mark the left and right sides of the navigation rou te to be followed by
navigator;

i Bifurcation marks, to mark the middle ground between the navigation channel, bifurcated
channel and isolated dangers in the middle of the navigational channel;

1 Shore marks;

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

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

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

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

i Marks for traffic control, to control up bound or down bound vessel in one way or sequence
passage or to prohibit navigation;

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

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

i Width indicator marks, to indicate the narrow stretches ahe ad in the navigational channel;

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

4.3.3 IWT Terminal Planning

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

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

providing of covered/open storage facility, cargo handling systems and other ancillary fa cilities

required for efficient terminal operation. Based on the projected traffic, the selection of various

facilities shall be planned. The cost estimate including capital and operating costs shall be estimated

for each of the proposed system considering the design. These above aspects are briefly explained in

the following subsequent sections.

Planning Considerations

The terminal facilities proposed for this project shall include the following:

i) Berthing Facilities for vessels;

ii) Cargo Storage Facilities;

iii) Cargo Handling Facilities

iv) Other ancillary Facilities.

Final Feasibilty Repor egis Page20 of 108



Consultancy Services for preparation of Two Stage Detailed Project Report (DPR) of

National Waterway 29, Cluster -1: Damodar River

Terminal Facilities

The type of cargo handling system required at the terminal is generally dependent on the type of

cargo, the annual volume required to be handled and the size of the vessels.

The various type of cargo foreseen to be handled at the proposed IWT Terminals are primarily

grouped into:

i) Incoming Cargo, and

i) Outgoing Cargo.

These above two groups are further subdivided into bulk, bagged and other miscellaneous general
cargo for the purpose of planning the cargo handling equipment. The quantum and other cargo

compositions shall be based on the traffic study. The same may be classified as below:

i Bulk Cargo- Construction materials such as Sand, stone, bricks, Marble, Iron steel, Machnery 1
Light, Heavy and ODC, Mineral Ore such as coal, lime stone, iron, fly ash, copper ore etc.,
bamboo, etc.

1 Bagged Cargo- Cement, Fertilizer, wine and beverages, acids, cereals, cash crops, wheat, rice,
Bajra, gram, pulses, cotton, etc.

i Misc. General Cargoi Consumer goods, animals, oil cake, edible oil, refined oil, paper products,

jute products, etc

i Ferry 1 Passenger vessels for Tourists
4.3.4 Identification of IWT Terminals
Site selection is the most important as it decides the investment f or establishing the terminal facilities.
Hence, proper consideration has to be given to select the most optimum location which will minimise
the capital investment and other recurring cost during operation. The selection of suitable site shall be
carried out with the view of following considerations:
1 Water availability near the terminal land throughout the year especially during lean season;;
i Stable river channel with sufficient depth;
1 Favourable hydraulic conditions for berthing and cargo handling;
1 Availability of terminal land for infrastructu re, cargo storage and handling;
i Traffic potential and cargo characteristics; and
i Navigational safety.
Final Feasibility Report i
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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) Cowered 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 Navigation

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 1 it has to follow closely falling
stage of river, closing minor channels and diverting river flow in single channel to increase depth in
the navigable channel in mainly due done by bandalling. In some reaches this method becomes
successful but some river stretches remain shallow and need other training measures including
dredging. Channelization of river and Construction of barrages at suitable locations, creating ponding
conditions with required depth and navigational locks for ships and vessel movement shall be studied.
The examination of various options/measures to improve the water depth shall be studied. The most
suitable method for development shall be identified with consideration on the likely morphological,
sediment transport, and dredging aspects of different options. This task is expected to be fed back
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 im pacts 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 recessary. This will however, not be an open-ended process as the
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4.3.5

4.3.6

4.3.7

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.

Rapid EIA

Suitable Rapid Environmental Impact Assessment shall be performed and report shall be included in

final DPR. The Rapid EIA Studies can be broadly divided in to three phases.

i The first phase involves identification of significant enviro nmental components in the area
where the project is located and assessing their baseline (pre-project or existing) status within
the study zone. In case of existing projects, environmental performance of existing
manufacturing / pollution control plants is also required to be covered.

i The second phase involves prediction of impacts on various identified significant environmental
parameters due to proposed project.

i The third phase includes the evaluation of final impacts and delineation of an Environmental

Management Plan to mitigate adverse impacts on the quality of surrounding environment.

Concept Design and Cost Estimates

Preliminary Design shall be performed for all the structures /developmental works proposed as per the
above analysis and mathematical model studies carried out conforming to relevant IS Codes. Design
drawings shall be prepared and submitted based on the preliminary design. Bill of quantities and cost
estimates shall be prepared for all the proposed structures / developmental works. Based on the cargo
potential and other considerations necessary for locating an IWT terminal, extent of land required for
setting up of IWT terminals and other suitable locations shall be identified. Preliminary topographic
survey shall be carried out and layout plan for all suggested locations shall be prepared clearly
indicating all facilities e.g. jetty, approach to jetty, bank protection, covered and open storage, roads,
office, sentry hut, boundary wall, bank protection, bunkering facility, water facility, turning circle for
IWT vessels location of depth contours of 2m and 2.5m in the river near the terminal sites.
Preliminary engineering design and drawings for setting up of terminals with related facilities including
mechanical loading/ unloading at the proposed sites shall be prepared. Also inter modal cargo transfer

facilities required at these terminals shall be indicated.

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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4.3.8

i 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;

i 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;

i Benefits shall be estimated as Government revenues, calculated as net profit share, royalties
and tax;
1 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,

=A =4 =4 =

cost reduction and control.

The Profitability projections and financial analysis for each of the project components shall be worked
out in detail 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. The
Net Present Value (NPV) with interest and depreciation, IRR and preliminary expenses shall be
suitably considered and estimated. Break-even analysis shall be performed and presented in the

report.

Implementation & Monitoring Mechanism

Project financial structuring shall be worked out in detail which will examine the sour ces and
composition of funding for the project. The Project financial structuring can involve a combination of
equity, grant, debt and finance from private participation (and in some cases, contribution from user
communities). The scope and options for possible debt and private sector financing shall be reviewed

elaborately and presented in the report. The suitable monitoring mechanism shall be evolved.
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5.0 COLLECTION AND REVIE W OF DATA
51 PRIMARY DATA

In order to collect primary data and to access the latest hydro-morphological condition of the

waterways reconnaissance survey was done. Following aspects had been covered in the

reconnaissance survey as per TOR

a)

b)

c)
d)

e)

9)

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 national 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.

Details (horizontal and vertical clearances above High Flood Level of bridges, aqueducts,
electric lines, telephone lines, pipe lines, cables enroute 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.

Topographical features of the Inland Waterways.

Typical physical features along the alignment i.e. land use pattern:

Preliminary identification of stretches having year round flow and critical depth for
navigational purpose.

Inventory of major aspects including Inland Waterway width, Terrain, Bridges and
structures across the Inland Waterways (Type, size and location), urban areas (location
extent). Geologically sensitive areas environmental features. Hydrological features

Critical areas requiring detailed investigations and

Requirements for carrying out supplementary investigations

Soil (textural classifications) (only visual inspection at every 10km) and drainage conditions.

Type and extent of existing utility services along the alignment .

All the above details are collected during field survey as well as by interaction with the concerned

authorities from 29" January to 3" February 2016 by the consultant.
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5.2

REVIEW OF SECONDARY DATA

Location and its Catchment : The Damodar River is one of the most important rivers in West
Bengal and Jharkhand. The river has its source close to the Chandwa village in Palamau district of
Jharkhand in India. The river is famous all over the world for the Damodar Valley Corporation (DVC).
The length of the river is 592 km or 362 miles. The river traverses important cities like Asansol,

Bokaro, and Durgapur in West Bengal and Jharkhand.

The Damodar River is one of the most important rivers in eastern India. It lies on the Chota Nagpur
Plateau in the state of Jharkhand in India. The river runs according to an easterly itinerary for a
stretch of around 592 km, traversing Jharkhand and West Bengal to the estuary of the Hooghly River.
In a number of local dialects of Jharkhand, the Damodar River is known as Damuda. The word damu
stands for holy and aga signifies water. Previously, the Damodar ran through West Bengal on a straight
west to east itinerary and met the River Hooghly close to Kalna. Nevertheless, it has shifted its
itinerary. In its lower plains, the larger portion of the water is poured into the Mundeswari River,
which fuses with other streams and ultimately the largest part of the Damodar waters pours into the
Rupnarayan River. The rest of the volume of water runs through what is named as Damodar into the

Hooghly River, towards the south of Kolkata.

The tributaries and sub-tributaries of the Damodar include the following:

Konar
Barakar
Haharo
Bokaro
Ghari
Jamunia
Khadia

Guaia

=A =4 =4 A4 A4 -4 A -4 -4

Bhera

The biggest tributary of the Damodar River is the Barakar. The source of Barakar is located in the
vicinity of Padma in Hazaribagh district. Subsequently, the river runs through Jharkhand prior to
joining the Damodar close to Dishergarh in West Bengal. The Barakar and the Damodar get the Chota
Nagpur flat terrain divided into three parts. The rivers flow through mountainous regions with

enormous might, overwhelming anything that comes in their way. The Barakar destroyed two bridges
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close to Barhi on the Grand Trunk Road in Hazaribagh district and they are the huge rock bridge in

1913 and the succeeding iron bridge in 1946.

The catchment area of the river is about 2 1,400 sq. km of which about 19,000 sq. km are in uplands
and 3,000 sqg. km in plains which are of deltaic nature. The catchment is irregular in shape and
somewhat elongated in the lower reach. The river slope is 1.86 m/km for the first 241 km; 0.57 m/km
in the next 167 km and 0.16 m/km in the last reach. The lower reaches are silt covered and quite
fertile. Irrigation facility has been available in the lower Damodar basin before the advent of dams by
means of a diversion weir-Anderson weir-at Rhondia on river Damodar and Eden canal to the extent

of 89,000 ha in the districts of Burdwan and Hoogly. The detail of its catchment is follows:

21409 4323

Source: Annual Flood Report 204

The river Damodar originating from Palamau hills in Jharkhand and bifurcates into two channels at
Beguahana The main flow passes through Mundeswari channel and discharges into Rupnarayan. The
other one Amta channel carries discharge during high flood and outfalls into the Hooghly. The river
causes floods in its lower reaches in the districts of Burdwan, Hooghly and Howrah, mainly on the

right bank of the river below Beguahana.

Status of CWCgauge established in Damodar river along the waterway is given below:

103.923 23.24 23.54

Source: Annual Flood Report 2014

DL is considered as HFL for assessing the Minimum Vertical Clearance

Damodar, as the River of Sorrow . The average yearly precipitation on the Chhota Nagpur terrain
is approximately 1400 mm, and nearly the whole amount of it takes place in the monsoon season,
between June and August. The enormous quantity of water that runs through the Damodar River and
its tributaries at the time of the monsoons was m ighty and the flow was quite vehement in the
higher basins of the plateau. However, in the lower basins, the river flooded its banks and inundated

other big localities nearby.
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