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EXECUTIVE SUMMARY

1.0 Background and Introduction:

Government of India had declared the National waterway NW-5 in Mahanadi /

Brahmani delta, Matai River & East Coast Canal (ECC) in November 2008 for

total length of about 600 km. The Brahmani / Mahanadi river basins extending

in Madhya Pradesh, Jharkhand, and Odisha have rich deposits of minerals,

coal, iron ore and large production of various industrial and agricultural

products. The likely commodities to be transported through proposed NW-5

mode could be divided into three groups namely Minerals (Coal, Iron Ore),

Agricultural products (Paddy, Rice, Straw, Animal fodder, fish, Jute) and

Finished goods / Manufactured products (from Kalinganagar industries, textiles

and forest)

The Inland Waterways Authority of India (IWAI) had awarded work of

preparation of a detail project report on NW-5 to WAPCOS Ltd. This DPR for

Development of IWT along ECC and Brahmani / Kharsua River System was

submitted by WAPCOS in March 2010. The lengthwise distribution of the

proposed waterway for NW-5 in three different stretches as per the DPR was

as given below:

(i) Stretch I : Talcher to Mangalgadi  (237km)

(ii) Stretch II : Dhamra to Paradip (95km)

(iii) Stretch III : Dhamra to Geonkhali (256km)

In the said DPR WAPCOS had dealt issues such as Topographic and

hydrographic surveys, Geotechnical investigations, Waterway Hydraulics,

Traffic forecasting and vessel sizes, Terminal locations and planning and

Designs of various engineering works.

The IWAI has now given priority for development of stretch I and II from various

considerations. A joint agreement has been signed by IWAI, Odisha
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Government and Paradip & Dhamra Port Authorities in the month of July 2014

for early development of these two stretches in following two phases.

 Phase I - Development of waterway from Pankpal / Jokadia to
Dhamra & Paradip via Mangalgadi

As per earlier proposal, this route was entirely considered through river

Kharsua in the reach between Sujanpur to Padanipal. River Kharsua is widen

for 250m to 500 m and the deep channel becomes relatively shallow. Survey of

a parallel river branch (Tantighai / Kani) from Sujanpur to Padanipal has

indicated that this river branch is relatively narrow (100 to 125 m) and deeper.

IWAI has decided to explore possibility of utilizing this route.

As per the earlier proposal, Mangalgadhi- Paradip IWT route was proposed

through rivers Hansua, Babar, Nuna, Gobri, Ramchandi Galia, Kharnasi and

Mahanadi. After Joint Reconnaissance survey by IWAI, WAPCOS and PPT it

was decided to take route through a bay between Hansua and Kharnasi river

mouth and exclude winding and shallow stretches through Babar, Nuna, Gobri

and Ramchandi Galia creeks. This route has many advantages over the old

route.

 Phase II - Development of waterway from Talcher to Pankapal /
Jokadia

In this stretch, 5 barrages have been proposed for maintaining 3 m depths

(LAD). The investigations, detail designs, approvals by different authorities and

construction of these structures will require more time. Therefore, IWAI has

decided to take up this stretch in phase II and develop Phase I keeping in view

of the requirement of industries.

Keeping in view various aspects discussed above, IWAI entrusted the work of

revising DPR for reach under Phase-I mentioned above to WAPCOS.

Subsequent to that WAPCOS officers carried out site inspection and arranged

number of meetings with State Govt. and stake holders to explain various data

required for studies. Based on topographical, hydrological, hydraulic and
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structural data made available studies on various aspects were carried out.

Brief review of outcome of these studies is presented below.

Hydrological studies were carried out to assess water availability in the

Brahmani river delta network by analyzing the Gauge discharge data at

Jenapur for the period 1980 to 2012. These studies indicated that in post

Rengali period lean season flows have improved and flow less than 50 m3/s

may occur on an average for a period of 7 to 15 day in a year. For about 84%

of days in a year the days the Brahmani river discharge will be 100 to 150 m3/s

which will be adequate to generate 2 to 3 m depths in dredged channel of

about 50 m width (base width 45 m and side slopes 1:3). Thus, navigation will

be feasible for about 330 days in a year excluding few days of non-navigable

high floods and period of flows less than 50 m3/s during lean season. The

highest flood discharge at Jenapur in Pre-Rengali period was 24246 m3/s in

August with the flood level EL of 24.78 mat SH200 road bridge. In Post-Rengali

period peak flood discharges were about 10000 m3/s. The period of flood

hydrographs above flood of 2000 m3/s was 7 to 8 days. The design flood

recommended by Odisha WRD at Brahmani delta head is 11326 m3/s which is

25 year return period flood.

Navigation from Pankapal to Dhamra and Paradip along the route through

Brahmani / Kharsua / Tantighai / Kani as proposed by IWAI will be feasible

subject to Jokadia and Jenapur weirs are reconstructed to maintain pond level

of EL 19.50 /20.0m, navigation lock (110 m x 18 m) is provided at Jokadia and

Sujanpur and capital dredging of about 16 Mm3 is for a depth of 3 m below CD

carried out. WAPCOS has recommended that the dredging activity may be

synchronized with development of terminal. Appropriate measures have been

suggested for disposal of dredged material.

In view of urgency of IWAI to make the route operational based on the

requirements of industries, an alternate route partly through Kharsua upto

Bouda was suggested in the Draft Report till the time navigation locks are

constructed at Sujanpur weir and at Bouda, a link channel of about 600 m
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length connecting Kharsua and Tantighai/ Kani was also suggested in the

Report.

But, WRD, Odisha has denied dismantling of Sujanpur weir and has decided to

reconstruct this weir. Therefore, vessels  will  not  be  able to cross  Sujanpur

weir and  go  to Jokadia  till Sujanpur  weir is re-constructed  with  navigation

locks. Since Sujanpur weir is to be retained and reconstructed as Barrage with

Navigation locks, immediate operations of 500 DWT vessels upto Jokadia

through Kharsua/Tantighai/Kani via Sujanpur  will not be feasible and as well

Bypass  through  Kharsua for  stretch  Bodua  to Sujanpur  is  also not  feasible.

As per the minutes of meeting taken by Principal Secretary, WRD with IWAI,

WAPCOS & Officials of Water Resource Department (WRD), Govt. of Odisha

on 12.12.2014 for resolving the technical issues pertaining to developing a

viable fairway in the Sujanpur to Padnipal of NW5, it was suggested that the

Sujanpur weir needs to be reconstructed with original design crest level  along

with gates and navigational locks so as to facilitate creation of reservoir in the

upstream to provide required LAD for navigation and also regulate water during

flood.

In view of start with immediate operations of 500 DWT vessels from Dhamra

and Paradip to downstream of Sujanpur weir through Tantighai/Kani and

Kharsua, a suitable location for floating / temporary terminal have been

identified on the downstream area of Sujanpur weir. This floating / temporary

terminal at downstream of Sujanpur weor has been proposed as same type as

that of Jokadia floating terminal for transportation of cargoes, etc.,

Four Cross Structures have been proposed along the waterway in the modified

route from Sujanpur to Padanipal along Kani River enroute via., at Burah River

confluence, Erada, Nua nai and Padanipal (Refer Fig.9.6), as there are number

of low level bridges in the earlier route of Kani river for which the survey has

been completed. These cross structures have been proposed along with gates

and bridges and their location shall be finalised subject to mathematical model

studies, detailed designs, investigations, etc., The cross structure / Barrage for
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Bajapada as indicated in Fig.9.6 can be concluded only after conducting the

mathematical model studies and hence the same has not been included in the

Report. One navigational lock have been proposed at Padanipal in addition to

the proposed locks at Jokadia and Sujanpur.

The navigation route from Mangalgadi to Paradip, as per the revised  alignment

passing through Hansua, Kharnasi and  Mahanadi  rivers  and a  bay  between

Hansua and Kharnasi  river  mouth, appears  to  be  most appropriate  due  to

various reasons such as reduced length, practically no land acquisition,

reduced dredging, no reconstruction/dismantling of structures involved,

adequate vertical clearance at the only bridge (at Rajnagar) enroute etc.

thereby leading to reduced cost.

It is recommended that IWAI may take review of certain provisions in section IV

of IWAI notification such as navigable discharge, vertical clearance and radius

of bend on navigation route, in light of constraints on proposed navigation

through Kharsua and Tantighai / Kani.

In order to investigate various hydraulic issues related to proposed navigation

channel through Brahmani river delta some mathematical model studies have

been recommended to be carried out by CWPRS / WAPCOS.

Based on the traffic data supplied by Kalinganagar industries, Dhamra Port

Company Ltd. (DPCL), Paradip Port Trust (PPT) the cargo for next 15 years

has been estimated as 10 MTPA for the permanent terminal at Pankapal.

The location for the terminal at Pankapal is recommended at about 200 m

downstream of SH200 Road Bridge on the left bank of the Brahmani River. This

location is at the nodal point where the deep channel will always hug the left

bank of the river. The total area required for the terminal is approximately 40

Ha. The safe grade elevation for the Pankapal terminal and backup area has

been proposed at EL 24.5 m assuming freeboard of 1.50 m above the danger

level at SH200. The number of Barges required were estimated as 33 for

handling 10 MTPA. Four berths of 100 m length each are proposed considering
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the vessel length of 86 m. The width of terminal is proposed as 22 m. The

terminal is proposed as RCC piled structure with 1 m diameter piles.

A temporary terminal with floating barges and backup area of 20 Ha which can

handle 1.65 MTPA is proposed at Jokadia and at the down stream of Sujanpur

weir.

The total cost of the inland navigation project for Phase I i.e Pankapal to

Dhamra and Paradip has been estimated as Rs.1462 Crore for the Permanent

Terminal at Pankapal (excluding land cost for construction of terminals,

navigational locks & land cost of reconstruction of Jenapur & Jokadia Barrages

& reconstruction of Sujanpur wier / Barrages) and Rs.693.50 Crore for

Temporary Terminal at Sujanpur (excluding land cost for temporary terminal

and back up land for terminal at Sujanpur weir).

It is assumed that the Barrages at Jokadia, Sujanpur and Jenapur will be

constructed by State Government. In case if these Barrages are to be

constructed by IWAI, then cost for these Barrages are to be considered which

may be in the range of Rs.350 to Rs.450 Crores per Barrage (including Bridge,

Gates, etc.,) depending upon the design foundation etc., and subject to

mathematical model studies, detailed designs, investigations, etc., and

accordingly provision has been kept for construction of navigational locks in the

cost estimate. This is only for indicative purpose.

The tentative cost for the four Control Structures proposed along the waterway

at Burah River confluence, Erada, Nua nai and Padanipal, subject to

mathematical model studies, detailed  designs, investigations, etc., would be in

the range of Rs.150 Crore to Rs.200 Crore per Cross Structure (Barrage

including gates and bridge). This is only for indicative purpose. The necessity of

Barrage at Bajapada can be concluded only after conducting the mathematical

model studies and hence the cost for the same has not been furnished in the

estimate.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Chapter 1 

Introduction and Background 



Consultancy Services for the Study for Revising the DPR of
National Waterway-5 for developing the stretch between
Pankapal / Jokadia to Dhamra & Paradip in the State of

Odisha

Chapter 1 Page 1 of 5 Final Report

Chapter 1 – Introduction and Background

1.1 General

Government of India had declared six national waterways (National Waterway - 1

to National Waterway - 6) for inland water borne transport. These waterways

include river stretches of Ganga and Bhagirathi (NW-1, Haldia to Allahabad),

Brahmaputra (NW-2, Sadiya to Dubri), Kerala Backwater canals (NW-3, Kollam

to Kottapuram), Krishna-Godavari delta (NW-4, Pondicherry to Kakinada and

Bhadrachalam to Rajmundry), Mahanadi – Brahmani - Matai delta (NW-5) and

Barak (NW-6, Lakhipur to Bhanga). The  National  waterway NW-5  in  Mahanadi

/ Brahmani delta, Matai river and East  Coast  Canal (ECC) was declared /

notified  in  November 2008 for  total  length  of about  600 km (see Figure No. 1-

1).

Figure No. 1-1 Index Map of National Waterway - 5

INDEX MAP

Stretch 1 – Pankapal/Jokadia toMangalgadi Stretch 2 – Dhamra to Paradip

Index Map of National Waterway -5
with Alternative Routes for development

under MoU

Legend

Alternative
Route

Development Under Phase-1
Development Under Phase-2
Alternative Routes

Phase - I

Phase - II Alternative Route

Annexure-

T

PONKOPAL (T)

Development Under Phase-1
Development Under Phase-2
Alternative Routes

Alternative Route

Alternative Route

Legend

Phase - II
Phase - I

The Brahmani / Mahanadi river basins extending in Madhya Pradesh, Jharkhand

and Odisha have rich deposits of minerals, coal, iron ore and large production of

various industrial and agricultural products. The likely commodities to be

transported through proposed NW-5 mode could be divided into the following

groups:

 Minerals : Coal, Iron Ore
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 Agricultural products: Paddy, Rice, Straw, Animal fodder, Jute,

Coconut and manure, consumables, fish products.

 Finished goods / manufactured products: Ferro-chrome, steel alloys,

tires, granites, Fertilizers, cement, sugar, salt, building materials (sand,

bricks, metals, tiles, Asbestos sheets and fabricated steel items),

textiles and forest products etc.

Considering these aspects, the Inland Waterways Authority of India (IWAI) had

entrusted task of preparation of a detail project report on National Waterway – 5

(NW-5) to WAPCOS Limited. The report (Detailed project report for Development

of Inland Water Transport (IWT) along East Coast Canal (ECC) and Brahmani /

Kharsua River System) was submitted by WAPCOS Limited in March 2010. The

lengthwise distribution of the proposed waterway for NW-5 through different river

channels of Brahmani - Mahanadi deltaic network as per this detailed project

report is given below in Table No. 1-1.

Table No. 1-1 Length wise Distribution of Proposed waterway for NW - 5

Sr. No. Routes Length in Km

1. Dhamra to Mangalgadi (Kharsua / Dhamra) 28

2. Mangalgadi to Paradip (Hansua / Babar / Nuna /
Gobri)

67

3. Talcher to Jokadia (Brahmani / Kharsua) 131

4. Jokadia to Mangalgadi (Kharsua / Kani) 106

5. Geonkhali to Charbatia (ECC) 217

6. Charbatia to Dhamra (Matia river) 39

Total in Km 588

The proposed waterway has been divided into three stretches in the previous

DPR, as given below in Table No. 1-2.
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Table No. 1-2 Stretch wise Distribution of Proposed waterway for NW - 5

Sr. No. Stretches Length in Km

1. Stretch I – Talcher to Mangalgadi 237

2. Stretch II – Dhamra to Paradip 95

3. Stretch III – Dhamra to Goenkhali 256

Total in Km 588

The stretches as defined above have been shown in Figure No. 1-1. In this report

WAPCOS Limited had dealt following issues.

 Topographic and hydrographic surveys

 Geotechnical investigations

 Waterway Hydraulics

 Traffic forecasting and vessel sizes

 Terminal locations and planning

 Designs of various engineering works

1.2 Phase wise Development

The Executive summary of their previous DPR is enclosed as Annexure -1, which

gives more information on above issues. The IWAI has now given priority for

development of Phase I and Phase II from various considerations. A joint

agreement has been signed by IWAI, Government of Odisha and Paradip and

Dhamra Port authorities in the month of July 2014 for early development of these

two stretches in following two phases.

 Phase I - Development of waterway from Pankpal / Jokadia to Dhamra

& Paradip via Mangalgadi

 Phase II - Development of waterway from Talcher to Pankpal / Jokadia
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In view these developments and various additional aspects related to above two

phases (discussed in further para), IWAI entrusted work of revising Detailed

Project Report (DPR) to WAPCOS Limited in February 2014. Brief description of

Phase I and Phase II is given below.

Phase I - Development of waterway from Pankpal / Jokadia to Dhamra &
Paradip via Mangalgadi

As per earlier proposal, this route was entirely considered through river Kharsua.

In the reach between Sujanpur to Padanipal, river Kharsua widens (250m to 500

m) and the deep channel becomes relatively shallow and more braided. Survey

of a parallel river branch (Tantighai / Kani) from Sujanpur to Padanipal has

indicated that this river branch is relatively narrow (100 to 125 m) and deeper.

IWAI has decided to explore possibility of utilizing this route, as shown in Figure

No. 1-2.

Figure No. 1-2 Proposed Phase I of NW-5, Pankapal to Dhamra and Paradip
via Mangalgadi

Pankpal to Dhamra via Mangalagadi – 145 km

Pankpal to Paradip -- 162 km

Mangalagadi to Paradip – 50 km Alt. route ( 67 km as
per old route through Babar, Nuna and Gobari Creek)

Mangalgadi

Dhamra

Paradip

Pankapal

PHASE – I   OF  NW5

It may be mentioned here that as per earlier proposal, Mangalgadi- Paradip IWT

route was proposed through rivers Hansua, Babar, Nuna, Gobri, Ramchandi

Galia, Kharnasi and Mahanadi. After site visit by WAPCOS officers in February

Brahmani River
Kharsua River

Kani River

Revised Route
Delated Part Old Route

Mahanadi Delta
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2014 and meeting with IWAI Authorities in April 2014 it was decided to inspect

and survey an alternative route running along Hansua, Karnasi and Mahanadi

rivers and through the bay along the coastline near Jambu Dweep (thus

eliminating/excluding narrow, shallow and winding stretches in  Babar, Nuna,

Gobri and Ramchandi Galia rivers). Joint Reconnaissance survey by IWAI,

WAPCOS and PPT and subsequent bathymetry survey by IWAI indicated

viability of this route having many advantages over old route.

Phase II - Development of waterway from Talcher to Pankpal / Jokadia

In this stretch, 5 barrages have been proposed for maintaining 3.0 m depths

(LAD) to facilitate movement of 1000 / 1500 ton barges. The investigations, detail

designs, approvals by different authorities and construction of these structures

will require more time. Therefore, IWAI has decided to take up this stretch in

Phase II and develop Phase I keeping in view of the requirement of Kalinganagar

industries.

Keeping in view various aspects discussed above, IWAI entrusted work of

revising DPR to WAPCOS Limited for only Phase I stretch, i.e. Pankapal to

Dhamra / Paradip. Subsequent to that WAPCOS officers carried out site

inspection and arranged number of meetings with Government of Odisha and

stake holders to explain various data required for studies. Based on data made

available these studies were carried out. This report covers various aspects of

these studies such as objectives, site visits, hydrology of  Brahmani / Kharsua

rivers and  minimum / maximum flows, review of survey charts supplied  by IWAI,

review of proposed navigation route, mathematical modeling for  estimation  of

water  levels, dismantling / reconstruction of structures, traffic data analysis,

terminal location, layout and facilities, navigational aids, preliminary design of

engineering  structures, bank  protection  works  and approximate cost

estimates.
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Chapter 2 – Objective of Study

2.1 General

The IWAI vide the work order no. IWAI/PL-8(2)/2002-Pt-III, dated 21.01.2014 has

stipulated the scope of work / terms of reference (TOR) for the above studies for

revision of Detailed Project Report (DPR) of NW-5 for developing the Brahmani

River stretch from Pankapal / Jokadia to Dhamra and Paradip as summarized

below. The details Scope of Works and Terms of Reference as per the work

order is given below.

2.2 Scope of Works and Terms of Reference

Dredging & Excavation:

 To design the suitable navigational channel of adequate width of about

50m and depth (LAD) of minimum 3.0m for movement of vessels of

2000 tonne capacity in the stretch between Pankapal to Dhamra &

Paradip of NW-5.

 To examine the feasibility of dismantling the existing anicut at Sujanpur

to ensure movement of vessel without any further navigation lock.

 In case anicut is required to be maintained with modification and repair

work and suitable navigation lock, the feasibility of developing original

stretch in river Kharsua may be examined with respect to both

technical and economic feasibility for early commencement of the

navigation.

 To access the dredging quantity for developing the channel in

Pankapal (near Jokadia) to Dhamra stretch through river Kani and river

Kharsua based on the outcome of the study as above.

 To assess the quantity of dredging and excavation for widening of

narrow canals / creeks, river bends and deepening for developing the

suggested channel between Mangalgadi and Paradip stretch.



Consultancy Services for the Study for Revising the DPR of
National Waterway-5 for developing the stretch between
Pankapal / Jokadia to Dhamra & Paradip in the State of

Odisha

Chapter 2 Page 2 of 5 Final Report

 To assess the requirement of land for widening of the narrow canal /

creeks etc in Mahanadi, Delta area between Raj Nagar to Paradip and

other stretch if any.

 To suggest the suitable bank protection for the canal / creeks widened /

excavated.

 To find out the locations / sites / method for disposal of the dredging

material in Mahanadi delta area as well as in river portion.

 To assess the cost estimate for dredging, excavation, bank protection

for the entire stretch with break up for each stretch i.e. Pankapal to

Dhamra and Mangalgadi to Paradip.

 To suggest the suitable river training work for the river portion to

stabilize and improve the fairway.

Design & Construction of Navigational Locks:

 To examine the requirement of constructing suitable navigation lock at

Sujanpur, Jokadia and Mahanadi delta area in Babar creek, Nuna Nadi

and other location as considered necessary.

 To prepare preliminary design and drawing, cost estimate for

navigational locks of suitable size with latest technology for their

operation, maintenance etc at the following locations:

i) Jokadia in the existing barrage

ii) Sujanpur in the existing barrage / Anicut

iii) Babar creek existing lock to be dismantled and

reconstructed

iv) Nuna Nadi existing lock to be dismantled and reconstructed

 To examine for designing and constructing as well as for operation and

maintenance of navigational locks of international standard with latest

technology.
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 To suggest methods to be adopted for dismantling of existing locks at

Babar creek and Nuna Nadi.

Dismantling and Re-construction of Existing Bridges / Footpath /
Structures:

To examine the requirement for dismantling and reconstruction of the existing

bridges / footpaths / structures having insufficient horizontal / vertical clearances

with location, preliminary design and cost estimate.

To Develop Suitable Terminal Facilities:

 A detailed study is to be carried out with respect to the cargo

forecasting, traffic to be handled and accordingly the requirement of

developing suitable type and size of terminal facilities at Pankapal /

Jokadia, Paradip and Dhamra for handling the cargo of other industries

(since Paradip port and Dhamra port will develop its own captive

terminal facilities).

 To suggest the phasing of development of these terminals.

 The terminal facilities to be developed should include:

i) Conveyor belt (type and length required).

ii) Adequate stockyard.

iii) Suitable for berthing of 4 nos. of vessels max. 2000 tonnes.

iv) Assessment of the land for construction with future scope of

expansion.

v) Road connectivity to National highway / state highway

having minimum 2 lanes with scope for expansion of 4 lanes.

vi) Preliminary design and drawings along with cost estimates.
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Construction of Barrages:

To review the requirement of suitable barrages for the movement of vessels of

2000 tonne capacity and suggest the size and location of barrage / barrages and

preliminary design of the same with navigational locks with adequate height for

maintaining LAD in the reservoir along with drawings and cost estimate.

Navigational Aids:

Navigational aids as proposed in earlier DPR to be reviewed and latest

technology as available such as DGPS / RIS (River Information System) / VTMS

(Vessel Traffic Management Systems) of nearby ports along with cost estimate.

Environment and CRZ Clearances:

The detailed study for EIA for obtaining the statutory clearances for environment

and CRZ from MOEF and state CRZ Management Authority shall be taken up

separately after the finalization of the revised DPR. However at this stage it may

be limited for identifying the stretch / stretches required for EIA study for

obtaining the necessary clearances along with nature of study and data collection

requirement.

2.3 Summary of Scope of Works

Summary of above scope of work are given below:

To Design Channel of 50 m Width and 3 m Depth (LAD) for 1500 Tonne Vessels

Pankapal to Dhamra and Paradip

 Analysis of survey / bathymetry data for assessment of dredging /

excavation and suggesting sites for disposal.

 Study of issues related to Sujanpur and Jokadia weir – such as

possibility of dismantling or reconstruction.

 Requirement of land for terminals as well as for widening of the

navigation channel especially in Mangalgadi, Paradip route.
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 To assess necessity of barrages if any and suggest location and

preliminary design.

 To suggest bank protection works for excavated channel / creek and

suitable river training works for stabilization of bank.

Design and Construction of Navigation Locks

 To examine requirement of locks and prepare preliminary designs /

drawings

 To adopt international standards for suggesting designs / construction

and operation methodology

Dismantling Existing Locks / Weirs / Bridges

To Develop Suitable Terminal Facilities for Phase I

 Stock yard with appropriate capacity

 Conveyor belt

 Berthing facilities – for 4 vessels

 Land requirement with future expansion

 Road connectivity

 Preliminary designs / drawings / estimates

Navigational Aids

 To suggest appropriate modern navigational aids for safe navigation

such as DGPS, RIS, VTMS etc.
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Chapter 3 – Site Visit

3.1 General

After award of the work by IWAI the WAPCOS officers conducted site visit

during February 2014 to inspect the reach from Pankpal to Dhamra /

Mangalgadi and Paradip. A detail report on this site visit was sent to IWAI vide

in March 2014 and is also enclosed as Annexure – 3. Summary / important

findings of site visit are given at end of report.

3.2 Meetings and Site Visits

Subsequent to the visit, WAPCOS team had visited the site for collecting data,

traffic details, finalizing the alternate route to approach Paradip Port, meeting

with industries of Kalinganagar for traffic details, inspection during, August 2014

floods and collection of traffic data from M/s DPCL as details below.

 WAPCOS officials had visited Bhubaneswar during April 2014 for

presentation to State Govt. authorities for discussing the issues of low

level road Bridges, Sujanpur weir, Jokadia Barrage and data

requirement etc.

 WAPCOS officials had visited Bhubaneswar from 23rd to 25th May, 2014

for inspection of alternative route to Paradip Port Trust along with M/s

PPT officials & Nodal officer of State Govt. (which was later got surveyed

by IWAI).

 WAPCOS officials had visited Bhubaneswar during July 2014 for a

meeting with all the industries at Jajpur for explaining them about the

proposed National Waterway development and seeking their input on

Cargo / traffic volumes expected to ply in the route and understand the

requirements of Industries at Kalinganagar.

 WAPCOS officials had a meeting / presentation at IWAI – NOIDA on 16th

July, 2014 to discuss the various issues and status of study.
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 WAPCOS officials had visited Bhubaneswar during 11th to 13th August,

2014 for discussing the issues of Sujanpur weir and collecting cargo

details of DPCL and inspecting the river during the floods.

 WAPCOS officials had visited Bhubaneswar from 25th August, 2014 to

attend a meeting with State Govt. on discussions on dismantling of

Sujanpur weir, raising of Jokadia barrage, issues of low level bridges,

requirement of land for terminals etc along with Vice Chairperson and

Chief Engineer of IWAI – NOIDA, followed with a site visit on 26th

August, 2014 along with Vice Chairperson and Chief Engineer, IWAI.

3.3 Inspection of Waterway during August 2014 Floods

As mentioned above the site was visited during the floods of August 2014. The

photographs showing the water levels during the floods at Railway Bridge,

State Highway Bridge, Jokadia, Sujanpur Weir and Manpur Bridge etc. are

given below. The vertical clearance in same of the bridges shall not meet the

nolms of IWAI.

Figure No. 3-1 A view of Railway Bridge at Pankapal during August 2014
floods
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Figure No. 3-2 A view of Highway Bridge during August 2014 floods

Figure No. 3-3 A view of Jokadia during August 2014 floods
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Figure No. 3-4 A view of Jokadia during August 2014 floods

Figure No. 3-5 A view of Sujanpur weir during August 2014 floods
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Figure No. 3-6 A view of Sujanpur weir during August 2014 floods

Figure No. 3-7 A view of Manpur Bridge during August 2014 floods
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Chapter 4 – Brahmani River Catchment and Hydrology

4.1 About Brahmani River

The river Brahmani is the second largest river of Odisha after Mahanadi. The

Brahmani river basin (Figure No. 4 - 1) has catchment area of 39,268 Sq. km

which is distributed in three steps namely, Jharkhand (15,405 Sq. km),

Chhattisgarh (1,547 Sq. km) and Odisha (22,516 Sq. km). The average annual

rainfall in the Brahmani basin from south west monsoon is 1305 mm. It varies

from 969 mm minimum to 1574 mm maximum. As per 2001 data of ICID, per

capita water availability in Brahmani basin is 2590 cubic metre/year which is

fairly above the values for many other river basins in India. The estimated

annual renewable water resources of basin are 21920 million cubic metres.

Figure No. 4–1 Index map Brahmani River Catchment
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The main tributaries of river Brahmani are river Sankh and South Koel. River

Sankh originates in Ranchi district in Jharkhand and has total length of 265 km

and catchment area 7350 Sq. km up to the confluence with river South Koel at

Vedvyas in Odisha. The river South Koel originates at Nagri in Jharkhand and

flows for a distance of 304 km till it joins river Sankh. The catchment area of

South Koel is 13378 Sq. km up to confluence with Sankh. After confluence of

river Sankh and South Koel at Vedvyas the river is further called as Brahmani.

From Vedvyas to the outfall at Bay of Bengal the length of Brahmani river is

about 460 km. The Brahmani river delta begins near Jenapur at about 150 km

upstream of the outfall into Bay of Bengal. At Jenapur, Brahmani River

bifurcates into river Kharsua and river Brahmani. The river Kharsua which flows

along the left bank is relatively deeper and narrower. The Brahmani river

geometry more or less remains same after bifurcation.

However, the Brahmani river channel is relatively wide but shallow as compare

to Kharsua. Study  of  lean  season satellite  imageries of  river  Brahmani /

Kharsua  at Jenapur during  period 2007 to 2014 and toposheets of 1974

presented in Figure No. 4-2 & 4-3 respectively indicate that practically almost

80 to 90% flow  during lean season is through Kharsua river.
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Figure No. 4–2 Satellite  imageries of  lean  season  showing Kharsua  and
Brahmani river  channels  at  head  of  Delta

Figure No. 4–3 Brahmani river & Kharsua river near Jenapur at Delta Head
BRAHMANI AND KHARSUA RIVER  REACH FROM SH-200 BRIDGE TO JOKADIA

WEIR AND  PROPOSED IWT TERMINAL LOCATION AT PANKAPAL

Terminal  Location

SH 200

BRAHMANI

RAIL BRIDGE

KHARSUA
Jokadia  Weir

Wide but shallow bed of the river Brahmani practically appears dry with small

channels and some deep pools. Both these bifurcated channels again rejoin at

about 100 km downstream near Mangalgadi. From Mangalgadi the river again

flows into two channels one going to north east flowing towards Dhamra and

January 2014 March 2011

November 2007 November 2009

Kharsua River

Brahamni River

Kharsua River

Brahamni River

Kharsua River

Brahamni River

Kharsua River

Brahamni River



Consultancy Services for the Study for Revising the DPR of
National Waterway-5 for developing the stretch between
Pankapal / Jokadia to Dhamra & Paradip in the State of

Odisha

Chapter 4 Page 4 of 14 Final Report

other flowing to south towards Rajnagar and Koilipur to join Bay of Bengal.

River Baitarani a tributary of Brahmani joints the Brahmani river branch flowing

towards Dhamra. The tidal flow penetrates in to Brahmani and Kharsua rivers.

In Kharsua tidal flow penetrates up to Padanipal about 62 km upstream of

Dhamra. From Padanipal tidal flow further travels along Kani River for about 15

Km, the Chart datum at Dhamra is at 2.0 m below MSL.

River Brahmani and Mahanadi had always created flood problems in state of

Odisha. The highest flood in river Brahmani was in order of 24,246 m3/sec on

August 20th 1975 when the water level of 24.78 m was observed at Pankapal

gauge at the head of Brahmani delta. This was much above the danger level of

23.0 m. The flood of the same order was also observed in the year 1960.  In the

year 1985 a dam was constructed on river Brahmani at Rengali as

multipurpose project with flood moderation/mitigation as one of the main

objectives. The Rengali Dam intercepts about 2/3 of total catchment area. It

has flood storage capacity of about 4000 MCM. At Rengali dam there is hydro

power generation with installed capacity of 250 MW. At about 35 Km

downstream of Rengali dam, Samal barrage has been constructed with prime

objective of water supply for irrigation. The left bank and right bank channels

with capacity of 100 MCM/sec are under construction.

In the post Rengali period, the yearly maximum floods experienced at Jenapur

gauging station were in the range 2000-10300 MCM/sec. It is observed that

during floods, Kharsua carries nearly 60% of total flood discharge in Brahmani

at the head of delta.

4.2 Hydrology of Brahmani River at Jenapur near Delta Head

For planning of any engineering projects on a river like dams, barrages,

bridges, water intakes, major navigation channels such as NW-5 and IWT

terminals, it is necessary to study hydrology of the river for the reach under

consideration. It is essential to estimate high flood discharges, their frequencies

and corresponding flood levels, and minimum discharges / low flows and their

duration during lean season and corresponding water levels. These data

provide important parameters for design of various engineering structures
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mentioned above. For this purpose the daily water level and discharge data at

Jenapur for the period 1980 to 2012 was analyzed to assess minimum flows

and their duration, flood discharges for different return periods and flood levels.

4.2.1 Assessment of Minimum Discharges in River Brahmani at Jenapur

The daily discharge and gauge data for the period 1982-2012 at Jenapur

gauging station of Central Water Commission (CWC) was made available by

the Odisha state authorities. The lean season flow data was analyzed to

estimate the minimum flows and their duration for different range of the

discharges. Table No. 4-1 to 4-3 for show the different range of the discharges

and their duration in the number of days for different years during period 1980

to 2012. The monthly minimum and monthly average flows for the duration

1986-2012 (i.e. post-Rengali period) were analyzed. Table No. 4-4 shows the

monthly minimum and average flows for this entire duration. The summary of

findings of this analysis is given below.

Table No. 4-1 Analysis of Flow Data at Jenapur (1980 - 1990)

Discharge
Range

(Cumecs)

Nos. of days in year

19
80

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

<50 182 167 187 169 143 140 9 1 0 1 1

50-100 31 56 51 49 40 47 9 0 18 21 24

100 - 150 19 22 25 21 3 2 60 33 29 66 66

150 - 200 30 5 17 9 7 53 74 117 12 39 19

> 200 121 115 86 118 173 123 214 215 307 239 256
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Table No. 4-2 Analysis of Flow Data at Jenapur (1991 - 2001)

Discharge
Range

(Cumecs)

Nos. of days in year

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

<50 3 7 117 30 1 0 1 1 1 0 5

50-100 87 98 14 24 9 3 16 18 2 28 145

100 - 150 24 42 20 19 41 68 32 23 65 68 31

150 - 200 31 43 18 16 68 66 90 30 68 88 18

> 200 221 176 197 276 247 229 227 294 230 182 167

Table No. 4-3 Analysis of Flow Data at Jenapur (2002 - 2012)

Discharge
Range

(Cumecs)

Nos. of days in year

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

<50 3 1 0 1 2 3 16 3 31 7 13

50-100 170 46 75 53 101 96 63 89 94 63 60

100 - 150 80 39 55 83 67 53 82 101 57 55 52

150 - 200 34 18 53 69 46 19 20 39 68 33 53

> 200 142 262 183 160 150 195 185 134 116 208 188

 In Pre - Rengali period the number of days for which the discharge was

less than 50 cum/sec was 140-180 which significantly improved after

completion of Rengali Dam in 1985. From 1986 onwards it is observed

that flow less than 50 cum/sec will prevail not more than 15 days.

 The lowest discharge at Jenapur was 10 cum/sec with water level of

13.0 m.
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 In Post-Rengali scenario duration of different range of discharges

during lean season in the as below.

(a) Less than 50 m3/s - 1 to 15 days

(b) 50 to 100 m3/s - 20 to 90 days

(c) 100 to 200 m3/s - 60 to 150 days

(d) Above 200 m3/s - 150 to 240 days

 Table No. 4-4 also shows  that average  of monthly  average  flows

during lean  season varies  from  180  m3/s  in  December  to  140 m3/s

in May.

 Following Table No. 4-5 shows percentage of days in a year for different
range of discharges.

Table 4-5 Duration in Days for Different Range of Discharges in Brahmani at
Jenapur

Discharge
Range

Total no. of days
during 1986 - 2012

% days in a
year Remark

<50 255 2.6
** In year 1993 for
117 days discharge
was less then 50
m3/s

50-100 1360 13.7
100 - 150 1401 14.2
150 - 200 1246 12.7

> 200 5600 56.8
Total days 9862 100%

 In general it is felt that except during very low flows less than 50 cum/sec

for a period of about 7 to 15 days and period of high floods exceeding

2000 cum/sec for rest of the period navigation could be possible with the

adequate depth.

4.2.2 Analysis of Annual Flood Discharges

The yearly maximum flood discharge data for the period 1980-2012 is shown in

the Table No. 4-6 below.
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Table 4-6 Yearly Maximum Brahmani Discharge and Gauge at Jenapur

Year
Discharge

m3/sec
Gauge

m Year
Discharge

m3/sec
Gauge

m Year
Discharge

m3/sec
Gauge

m

1980 3036 8.21 1991 9151 9.88 2002 2002 7.22

1981 2804 7.80 1992 4892 8.68 2003 5621 9.14

1982 4660 9.21 1993 3346 7.63 2004 3906 8.38

1983 8505 9.96 1994 8952 9.86 2005 10313 10.06

1984 9701 10.47 1995 3823 8.41 2006 9804 10.11

1985 7485 9.36 1996 4652 8.68 2007 7567 9.59

1986 5056 9.20 1997 7135 9.56 2008 7489 9.24

1987 4737 8.55 1998 5173 9.04 2009 6465 9.29

1988 6216 9.17 1999 8053 9.64 2010 952 6.23

1989 4311 8.39 2000 3545 8.32 2011 10372 10.73

1990 4595 8.67 2001 10076 10.36 2012 3233 7.92

The above data shows that the highest flood at Jenapur during the period 1980-

2012 was 10372 cum/sec on September 26th 2011 and the corresponding

gauge at Jenapur was 10.73 m. This gauge reading corresponds to water level

of 23.73 m considering that the zero of the gauge is at level 13.0 m. Before

1980 the two high floods one in August 1975 with flood discharge of 24246

cum/sec and another in 1960 with somewhat higher discharge than that in 1975

had occurred. The water level of 24.78 m was recorded at Pankapal in 1975

which was higher than the danger level of 23.00 m. Figure No. 4-4 shows the

annual maximum flood discharges for the period 1960-1999.
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Figure No. 4–4 Annual Maximum Flood Discharges Recorded at Jenapur

The
maximum flood observed in the river was
recorded as 24,246 m3/sec on 20th

August, 1975 at Expressway Bridge site
Pankapal gauging site. The Gauge level at
the gauging site was recorded to be 24.78
meters against the danger level of 23.00 m

This figure also shows that in post-Rengali period there is substantial

moderation of floods and the maximum flood discharges were restricted below

11,000 cum/sec. As  per  WRD  Odisha  post  Rengali design  discharge at  the

head  of  Brahmani  delta  is 11326 cum/sec. The gauge discharge data

available at Jenapur site is plotted vide Figure No. 4-5. It could be seen that the

observed flood of 2001 nicely fits into the extrapolated gauge discharge curve.
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Figure No. 4–5 Gauge Discharge Data of River Brahmani at JenapurGAUGE  DISCHARGE  DATA  OF  RIVER  BRAHMANI AT JENAPUR
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As per WRD data  during 2001 flood  ,WL at Jenapur was
21.39 m  for  discharge of 13571 m3/s  ( This  shows that
zero of  Gauge  corresponds  to  about  EL 11 m). HFL at
Pankpal   bridge  was  23.56 m ( above danger level 23 m)

The data of yearly maximum discharges mentioned in the tables above were

statistically analyzed using Gumbel extreme value distribution to estimate flood

discharges of different return periods. The results of this analysis are given in

Table No. 4-7 below.

Table 4-7 Flood Discharges for Different Return Period as per Gumbel

Return
Period in

Years
2 yrs 5 yrs 10 yrs 25 yrs 50 yrs 100 yrs 200 yrs

Discharge in
cum/sec 5555 7889 9435 11388 12837 14275 15708

It may be mentioned here the discharges in the post-Rengali period are after

moderation at Rengali reservoir and not the discharges from the entire free

catchment. It is also seen that the highest flood observed in 1975 and 1960

were of much higher order as compared to discharges given in above table.

The main reason for this difference is that the high discharges were in pre-
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Rengali period. The post Rengali design discharge at  head  of  Brahmani Delta

11326 cum/sec estimated  by  WRD appears  to  be  only 25  year  return

period  discharge  as  per above analysis. It is felt that for any future designs

100 year return period discharge of 14275 cum/sec may be considered at the

head of delta. For design of hydraulic structures on Kharsua river 60 % of this

i.e. about 8600 cum/sec may be adopted.

4.2.3 Study of Flood Hydrographs of River Brahmani at Jenapur

An attempt was made to estimate the duration of the flood hydrograph for the

major floods above 8000 cum/sec during the period 1984-2012. The Peak flood

discharges during these flood events varied from 8952 cum/sec to 10372

cum/sec. The flood hydrographs for these flood events are presented in Figure

No. 4-6 to 4-14. These figures indicate that the duration of flood varies from

about 8 days to 15 days. If we consider that the discharge above 2000 cum/sec

not suitable for proposed navigation then for most of the high flood events the

flood period will be about 8 to 10 days. The velocities and high flood levels

along the reach during these floods will also be of interest as the vertical

clearance at various bridges will be an important aspect to be looked into.

Figure No. 4–6 Flood Hydrograph 1983
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Figure No. 4–7 Flood Hydrograph 1984
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Figure No. 4–8 Flood Hydrograph 1991
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Figure No. 4–9 Flood Hydrograph 1994
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Figure No. 4–10 Flood Hydrograph 1999
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Figure No. 4–11 Flood Hydrograph 2001
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Figure No. 4–12 Flood Hydrograph 2005
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Figure No. 4–13 Flood Hydrograph 2006
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Figure No. 4–14 Flood Hydrograph 2011
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Chapter 5 – Review of Recent Survey Charts

5.1 General

The IWAI has carried out bathymetry survey of the Brahmani / Kharsua reach

from Talcher to Dhamra and Dhampa to Paradip during January to May 2013.

The survey for Tantighai / Kani River reach as an alternative to Brahmani river

reach from Sujanpur to Padanipal was also carried out during June to August

2013. In addition, as per suggestion from WAPCOS the alternate route

between Hansua River to Kharnasi River (excluding the earlier route through

Babar, Luna, Gobari, Ramchandani Galliya rivers) was also surveyed. These

survey charts were analyzed to study the existing bed levels and review

estimated dredging quantities. These surveys were carried out by Global

Marine Infratech Private Limited for IWAI. For these surveys established

permanent GTS benchmarks at Dhamra Port RI office (+4.171 m MSL) and at

Samal barrage (+72.993 m MSL) were used as vertical controls to establish

additional temporary bench marks (TBM). The Kharsua / Brahmani river reach

from Dhamra to Padanipal is in the tidal reach and remaining upstream reach

Kharsua / Kani / Brahmani is non tidal. Also the route from Dhamra to Paradip

is entirely in the tidal reach. The Longitudinal sections along Brahmani /

Kharsua / Kani are presented in Figure No. 5-1 to 5-5 below, wherein all the

levels are with reference to MSL. All Chainages are from Dhamra. The chart

datum considered in the different reaches is also indicated in these figures. The

general description of these reaches as per the survey reports is summarized

below.
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Figure No. 5-1 Bed Profile of Brahmani / Kharsua from Pankpal to Jokdia
Weir

Figure No. 5-2 Bed Profile of Kharsua from Jokdia Weir to Kani off take

Figure No. 5-3 Bed Profile of Kharsua from Kani off take at Sujanpur to Kani
Outfall at Padanipal
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Figure No. 5-4 Bed Profile of Kharsua from Kani Outfall at Padanipal to
Dhamra
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Figure No. 5-5 Kani River Longitudinal Section from Sujanpur to Padanipal

5.2 Brahmani / Kharsua Reach

The entire reach of Brahmani / Kharsua from Talcher to Dhamra was surveyed

by IWAI to collect bathymetry and topographical data. For the stretch Dhamra

to Pankapal (Chainage 0 to 145 km) general description for different reaches is

given below. Some details of various structures across rivers in this stretch are

given in Table No. 5-1 below.
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Table No. 5-1 Structures from Dhamra to Pankpal (Chainage 0 to 145 km)

Chainage
(Km)
from

Dhamra
Details of Structure

Horizontal
Clearance

(metre)

Vertical
Clearance

above
HFL*

(metre)

Place

49.7 Concrete Road Bridge 90 10 Aul

55.3 Power line NA 7 Tunga

59.8 Power line NA 7 Bhuinpur

61.5 Power line NA 5 Padanipal

61.7 Power line NA 7 Padanipal

68.3 Telephone Line NA 7 Madhuban

76.2 Concrete Road Bridge 35 6 Singhpur

80.7 Telephone Line NA 7 Kalyanpur

82.1 Wooden Bridge NA NA Kantipur

89.6 Concrete Bridge under
construction

26 5 Binjharpur

94.7 Wooden Bridge NA NA Binjharpur

110 Concrete Road Bridge 30 5.5 Mirzapur

117.5 Power Line 6 Sarifabad

121 Twin Concrete Road
Bridge

35 6.5 Sahapur
(NH-5)

129.1 High Voltage Power Line NA 6 Masurpur

133.6 High Voltage Power Line NA 2 Jokadia

133.7 Concrete Road Bridge 30 6 Jokadia

134.1 Jokadia Anicut (Barrage) NA NA Jokadia

139.8 3 lane Railway Bridge 50 10 Jenapur

144.6 Concrete Road Bridge 40 10 Kamagara
(NH-200)

144.8 High Voltage Power Line 330 15 Kamagara
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* The Table above is taken from survey report of IWAI. It  is  felt  that  the

vertical clearance mentioned  may  not be from HFL but may  be  from  water

level during  survey  or  from LWL. Figure No.5-6 showing location of these

existing / under construction bridges.

Figure No. 5-6 Existing / under construction Bridges

5.2.1 Dhamra to Bandhamala (Chainage 0 to 25 Km)

The width of the river in the reach varies from 600 to 900 m and the depths

from 4.5 to 14.0 m. Thus the channel is very much suitable for navigation

without any dredging. These reach experience the tidal flow with the tidal range

of about 3.0 m at Dhamra and about 1.50 m at Bandhamala. There is one acute

bend and one big island (8.0 Km X 1.20 Km) along with 5 nos. of small islands

in this reach. These islands are densely covered with mangroves and are

mostly inhabited by crocodiles. This is the reach where famous Bhitar Kanika

crocodile sanctuary is located. Dhamra fishing harbour and Talchua fishing jetty

is located on north and south bank restricted. There are plenty of fishing stakes

and nets which can disturb navigation. River Baitarani joins Brahmani at 16.0

Km. There are 4 nos. of small jetties for passenger ferry services. In general

navigation is possible in this reach without any dredging and bank protection

Kharsua River

Kani River

Padanipal

Sujanpur
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work. Only in small reach at chainage 6 & 7 Km shore protection may be

required on north bank.

5.2.2 Bandhamala to Aul (Chainage 25 to 50 Km)

In this reach, the Kharsua river width varies from 250 to 800 m and depths from

1.10 to 14.0 m. This reach also experience tidal flow but with less variation. At

Km 34 at Mangalgadi the channel leading to Paradip port through Hansua River

begins. At chainage 39 Km Brahmani River joins Kharsua. There is a bridge on

river Kharsua at 49.7 Km chainage (Gadagadi Bridge) on Raj Kanika to

Kendrapada. Navigation is possible throughout the year in this reach with some

dredging. There are some existing shore protection works at various chainages.

5.2.3 Aul to Padanipal (Chainage 50 to 62 Km)

In this reach, Kharsua river width varies from 800 to 120 m and depth from 2.20

to 11.90 m. This reach also experience tidal flow which practically diminishes

near Padanipal. There is one shallow patch in this reach between chainage 51

to 52 Km. Four electric transmission lines crossed the river between chainage

55 to 61 Km. At chainage 59.9 Km river Kani joins river Kharsua from right

bank. Some shore protection works are exists in this reach and there is need of

shore protection between Km 55 to 56 where there is erosion. Navigation in this

reach will be feasible with minimum dredging.

5.2.4 Padanipal to Sujanpur (Chainage 62 to 107 Km)

In this reach, width of Kharsua River varies from 380 to 130 m and depth from

0.7 to 9.0 m. In lean season period navigation may not be possible in this

reach. There is no tidal effect in this reach. There are some leased, sand, plots

where sand is extracted. Some shore protection works are exists and there is

need for additional shore protection. Two telephone lines cross the river near

Madhuban at chainage 68.3 Km. At Singpur there is a concrete bridge at

chainage 76.2 Km and another bridge under construction at chainage 89.6 Km

near Binjharpor. Some spurs have been constructed at chainage 92 Km, 97 Km

and 100.6 Km on the north bank. On south bank also there are two spurs at

chainage 104.3 Km and 106.7 Km. At chainage 102.5 tributary of Baitarani
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joins Kharsua River and at chainage 107 Kharsua river bifurcates as Tantighai /

Kani river. Navigation may not be possible in this reach throughout the year and

large quantity of dredging will be essential.

5.2.5 Sujanpur to Jenapur (Chainage 107 to 138 Km)

The river width in this reach varies 350 to 170 m and depth from 10 to 0.5 m.

There are 3 nos. of bridge crossings in this reach at chainage 110 Km, 121 Km

and 133.7 Km also there are 3 nos. of pump houses between chainage 160 to

137 Km. Two high voltage power lines cross the river at chaiange 129.1 Km

and 133.6 Km. At chainage 134.1 Km there is a Anicut /weir at Jokadia village.

There is no lock gate at Jokadia Barrage. Navigation may be possible in this

reach after dredging of the river bed.

5.2.6 Estimated Capital Dredging for the Reach Dhamra to Pankapal Bridge

As per latest survey conducted by M/s.GMI during Jan 2013 to May 2013, the

estimated dredging quantities reach wise for  a  channel  of 50  m (base width

of 45m) and 2.0 m depth below CD are given below in Table No. 5-2.

Table No. 5-2 Reach wise Capital Dredging Quantities

Sr. No. Reach / Route Capital Dredging (M cum)

1. Dhamra to Padanipal 0.02

2. Padanipal to Sujanpur

(a) Via Kharsua 6.82

(b) Via Kani 2.58

3. Sujanpur to Jokadia weir 1.26

4. Jokadia to Pankapal 0.24

5. Mangalgadi to Paradip

(a) Old Route 5.47

(b) New Route 2.64
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5.3 Mangalgadi to Paradip Reach (Along Proposed alternate route)

Figure No. 1-2 show the earlier proposed route from Mangalgadi to Paradip.

This route  was proposed from Mangalgadi  through  river  Hansua  up  to

Koilipur / Kalupada  and  then through  Babar, Hansua, Gobri and  Ranchandi

Galia creeks to join Kharnasi creek near Badatubai fishing  harbour. Further it

joins Mahanadi and the enters in a creek on right bank of Mahanadi just

upstream of fishing harbour. During the site visit of  WAPCOS  officers in

February 2014 and  meeting at Bhubaneswar with IWAI and Odisha state

authorities on April 25th   2014 the alternate route to Paradip excluding the

portion of earlier proposed route running  through Babar, Nuna, Gobari and

Ramchandi Galia creeks was discussed in detail with Chief Engineer, IWAI

explaining advantages.

The  proposed  alternate  route  running  along  Hansua  river, open  sea

portion  along  coast  of Jumbudweep  and  through  Kharnasi  river  has

following  advantages  over earlier proposed  route  through Babar / Nuna /

Gobri  creeks.

 Route  length is reduced  by  about  18  Km

 The  natural  channel  width  available  is  more  or  at  par  with  the

desired  width of 45 m  in  Kharnasi creek and  in  open  sea  portion it

is  much  more  to  provide  a  wider  channel.

 Practically  no land acquisition required as compared to extensive land

acquisition in  habited  and agricultural land  in  earlier  proposal

 Since  the  route  runs  inside  the sand  bars in  sea portion it  is

protected  from  waves from outer  sea

 The   flow  velocities along  this  route will  be  relatively  low as  this

route  will  be  entirely  tidal. (As against in earlier route through Babar,

Nuna and Gobri would experience high flows/ velocities during flood

period.
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 There are no existing bridges/barrages/navigation locks along this

route hence there is no expenditure on dismantling /reconstructing

these structures.

 Navigation locks are not   required

 Capital   and  maintenance dredging will be  less  as compared  to

earlier  route

 Practically  no  sharp  bends /curves (as  are  in earlier  proposed

route through  Babar / Nuna / Gobri creeks) except  near badatubai

village

5.3.1 Mangalgadi to Koilipur (Babar creek mouth) and outfall of Hansua in Bay of
Bengal (Chainage 0 to 17 Km)

This reach along Hansua River is 180 to 475 m wide and 4 m to 17 m wide.

This entire reach is in tidal range. At 6.5 Km there is a high level bridge at

Rajnagar with vertical clearance of 5.70 m and horizontal clearance of 50 m.

The outfall of Hansua river in Bay of Bengal is at about 4 Km downstream near

village Baro. Navigation  through  this  route  is  possible  as adequate  depth

and  width is available after marginal dredging of 50,000 cum. This dredging will

be in 600 m long shallow patch with bed level of about 1 m below CD. A

channel of 50 m base width and 2.0 m deep below CD is desired for proposed

navigation.

5.3.2 From Hansua outfall to Kharnasi Creek entrance (Chainage 17 to 28.7 Km)

At  the  mouth  of  Hansua  river , the  water  depth  are  6.0 m to  0.50 m. But

in  the  open  sea  portion  from  Hansua  mouth  to  Kharnasi  river  mouth /

entrance, only  for  some  part, depths 1.0 m to  0.50 m  are  available but for

remaining  portion  the  bed  levels  are  about  0.50 m to 1.50 m above CD

which  is at (-)1.075 m below MSL. Thus, under existing  condition navigation

may not  be  possible  but  with  capital  dredging of about 1.30 MCM (for

channel of 45 m width and 2.0 m depth below CD) and some maintenance

dredging, navigation  will be  feasible in all seasons. This  portion  being  in  bay
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/ open sea,  width  of  channel  will  have  to  be  double. In that case dredging

will increase.

5.3.3 From entrance of Kharnasi Creek to its outfall in to Mahanadi (Chainage
28.7 to 41.1 Km)

In this reach through Kharnasi creek, the widths vary from 40 m to 80 m and

depths from 0 to 0.50 m. In some portion near entrance the bed levels are 1.0

to 1.5 m above CD.  For rest of portion up to Badabutai the channel bed levels

vary from 0.5 m below CD to 0.5 m above CD. From Badabutai (chainage 39.7

Km) to Mahanadi the channel widths are about 80m or more and depths 1.0 to

1.50 m. With capital dredging of about 1.20 MCM a navigational channel of 45

m width and 2.0 m depth below CD could be created.

5.3.4 Mahanadi Reach From Kharnasi outfall in Mahanadi to Paradip Fishing
Jetty (Chainage 41.1 to 47.7 Km)

This reach of Mahanadi is close to Mahanadi outfall in to Bay of Bengal on

north of Paradip port. The tidal range in this reach is about 3.0m. The river

widths in this reach are 400 m to 1300 m and depths vary from 9.0 m to 25.0 m.

Navigation is possible in this reach without dredging.

5.3.5 Approach Channel – Atharabanki to Paradip Stock yard (4 Km long)

This 4.0 Km long channel on right bank of Mahanadi just upstream of fishing

harbour will serve as approach channel to the stock yard of Paradip port.  The

channel is more than 100 m wide throughout. The deeper portion of this

channel is also about 50 m wide with bed levels about 0.50 m below CD. With

capital dredging of about 0.30 MCM this could be used for proposed navigation.

5.3.6 Anticipated total capital dredging for Mangalgadi – Paradip route

The anticipated capital dredging reach wise is already discussed above. The

total  capital  dredging  for Mangalgadi- Paradip  reach (old route) is 5.47

MCM as  per GMI  for  a  channel  of 50  m (base width of 45m) and 2.0 m

depth below CD.



Consultancy Services for the Study for Revising the DPR of
National Waterway-5 for developing the stretch between
Pankapal / Jokadia to Dhamra & Paradip in the State of

Odisha

Chapter 5 Page 11 of 20 Final Report

5.4 Tantighai / Kani River Reach from Sujanpur to Padanipal

Tantighai / Kani River takes off from Kharsua at about 300 m upstream of

Sujanpur weir and after flowing for distance of 45 km it again joins Kharsua at

Padanipal. This branch of Kharsua is relatively narrow and deep. The Tantighai

River gets bifurcated near village erda (at about 9 Km from Sujanpur weir or 36

Km upstream of Padanipal). The southern branch is deeper which carries major

discharge. The northern branch is shallow and becomes relatively dry in lean

season / summer. Both branches again join after flowing for 11 Km near

Angeispur. About 15 Km reach upstream of Padanipal experience weak tidal

flow. Details of various structures across Kani River are given in Table No. 5-3.

Table No. 5-3 Structures across Kani River

Chainage
in Km
from

Padanipal
Details of Structure

Horizontal
Clearance

(metre)

Vertical
Clearance

above
HFL*

(metre)

Place

1.4 Concrete Road Bridge 30 6 Mangalpur

15.7 Bridge Under
Construction

NA NA Krushnadasapur

28.1 Bridge Under
Construction

NA NA Khemeswar /
Dandishai

30.7 Concrete Road Bridge 35 5 Reapers

32.1 Bridge Under
Construction

NA NA Aurangabad

44.2 Bridge Under
Construction

30 6 Ramapur

45.0 Anicut (Barrage) - - Sujanpur

* The Table above is taken from survey report of IWAI. It  is  felt  that  the

vertical clearance mentioned  may  not be from HFL but may  be from  water

level during  survey  or  from  LWL .
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5.4.1 Kani Reach from Padanipal to Angeispur (Chainage 0 to 25 Km)

In this reach widths vary from 80 m to 150 m and depths vary from 1.0m to 3.0

m during survey period. There  are  three bends  in  this reach  at chainage  7

Km, 11.8 Km  and 12.5 Km and  two  bridges  as  mentioned  in  Table No. 5-3

above. There is existing bank protection in some reach along right bank.

5.4.2 Kani Reach from Angeispur to Sujanpur (Chainage 25 to 45.4 Km)

In the reach from chainage 25 to 36 Km widths are 50 to 90 m and from

chainage 36 to 45 Km widths are 80 to 170 m. Water depth during survey

period (June- August 2013) were 2 to 5m. Four road bridges as given in above

Table No. 5-3 are located in this reach. At about 400 m downstream of Kharsua

Bifurcation an old damaged Sujanpur weir is located.

5.4.3 Estimated Capital Dredging along Kani River

As per estimates of GMI, capital dredging along Kani River will be about

25,81,140.07 cum.

5.5 Estimation of Dredging Quantities

The dredging quantities have been computed for 3 m depth and 2 m depth with

respect to chart datum from the survey charts. The calculations for dredging

quantities have been carried out for side slopes 1:2 and 1:3, keeping the

bottom base width as 45 m. For operating the waterway from Jokadia to

Paradip Port / Dhamra Port by setting up a temporary terminal at downstream

Jokadia barrage for plying 500 Ton Barges, we can go in for 2 m depth of

dredging with side slopes 1:2. These dredging quantities are based on surveys

carried out by M/s GMI during the year 2013 for IWAI, which were forwarded to

WAPCOS. These quantities are likely to undergo changes, especially change in

bed profile due to floods in August 2014 and thereby these quantities can be

taken as tentative quantities for tendering purpose. Actual quantities can be

arrived during pre-dredging surveys, before the actual commencement of

dredging work and the dredging quantities can be finalized based on pre-

dredging surveys and post-dredging surveys. These dredging works need to be

synchronized with development of temporary terminal at Jokadia and
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permanent terminal on Pankapal. Estimated quantities are given in Table No. 5-

4. Break up details are given in following tables.

Table No. 5-4 Abstract of Dredging Quantities for NW – 5 Stretch from
Pankapal to Dhamra & Paradip Port (Via Tantighai / Kani River System)

Pankapal to Jokadia
Depth w.r.t. CD
(as given in GMI
survey report)

Quantity in M Cum

a Slope 1:3 3m CD 1.65
b Slope 1:3 2m CD 1.06
c Slope 1:2 3m CD 1.55
d Slope 1:2 2m CD 1.01
Jokadia to Sujanpur

a Slope 1:3 3m CD 2.89
b Slope 1:3 2m CD 1.55
c Slope 1:2 3m CD 2.75
d Slope 1:2 2m CD 1.49
Sujanpur to Padanipal

a Slope 1:3 3m CD 7.17
b Slope 1:3 2m CD 4.49
c Slope 1:2 3m CD 6.73
d Slope 1:2 2m CD 4.29
Padanipal to Mangalgadi

a Slope 1:3 3m CD 0.21
b Slope 1:3 2m CD 0.04
c Slope 1:2 3m CD 0.21
d Slope 1:2 2m CD 0.04
Mangalgadi to Dhamra

a Slope 1:3 3m CD
Dredging is not required in this

stretch
b Slope 1:3 2m CD
c Slope 1:2 3m CD
d Slope 1:2 2m CD
Mangalgadi to Paradip

a Slope 1:3 3m CD 4.12
b Slope 1:3 2m CD 2.63
c Slope 1:2 3m CD 3.88
d Slope 1:2 2m CD 2.49
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Table No. 5-4a Pankapal to Jokadia

Sl. No. Name of Stretches / Details Dredging quantity
(M Cum)

(a) Slope 1 in 3, 3 m depth 1.652
(b) Slope 1 in 3, 2 m depth 1.056
( c) Slope 1 in 2, 3 m depth 1.553
(d) Slope 1 in 2, 2 m depth 1.007

Table No. 5-4b Jokadia to Sujanpur through Kharsua River

(a) Dredging depth - 3 m and side slope 1:3

Name of Stretches / Chainages Dredging Quantity
(M Cum) Length (m)

Chainage from 107 Km to 110 Km 0.34 3100
Chainage from 111 Km to 115 Km 0.90 6000
Chainage from 116 Km to 121 Km 0.72 6200
Chainage from 122 Km to 128 Km 0.41 6600
Chainage from 129 Km to 134 Km 0.51 5600

Total 2.89 27500

(b) Dredging depth - 2 m and side slope 1:3

Name of Stretches / Chainages Dredging Quantity
(M Cum) Length (m)

Chainage from 107 Km to 110 Km 0.18 3100
Chainage from 111 Km to 115 Km 0.55 6000
Chainage from 116 Km to 121 Km 0.41 6200
Chainage from 122 Km to 128 Km 0.14 6600
Chainage from 129 Km to 134 Km 0.25 5600

Total 1.55 27500

( c) Dredging depth 3m CD and side slope 1:2

Name of Stretches / Chainages Dredging Quantity
(M Cum) Length (m)

Chainage from 107 Km to 110 Km 0.323 3100
Chainage from 111 Km to 115 Km 0.854 6000
Chainage from 116 Km to 121 Km 0.687 6200
Chainage from 122 Km to 128 Km 0.396 6600
Chainage from 129 Km to 134 Km 0.490 5600

Total 2.750 27500
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(d) Dredging depth - 2m and side slope 1 : 2

Name of Stretches / Chainages Dredging Quantity
(M Cum) Length (m)

Chainage from 107 Km to 110 Km 0.177 3100
Chainage from 111 Km to 115 Km 0.529 6000
Chainage from 116 Km to 121 Km 0.397 6200
Chainage from 122 Km to 128 Km 0.140 6600
Chainage from 129 Km to 134 Km 0.247 5600

Total 1.489 27500

Table No. 5-4c Sujanpur to Padanipal via Kani River

Sl. No. Name of Stretches / Chainages Dredging Quantity
(M Cum)

(a) Chainage 0 m to 47000 m, 1:3 side slope,
2m depth CD 4.49

(b) Chainage 0 m to 47000 m, 1:3 side slope,
3m depth CD 7.17

(c) Chainage 0 m to 47000 m, 1:2 side slope,
2m depth CD 4.29

(d) Chainage 0 m to 47000 m, 1:2 side slope,
3m depth CD 6.73

Table No. 5-4d Padanipal to Mangalgadi

Sl. No. Name of Stretches / Details Dredging Quantity
(M Cum)

(a) Slope 1 in 3, 3 m depth 0.212
(b) Slope 1 in 3, 2 m depth 0.039
(c ) Slope 1 in 2, 3 m depth 0.207
(d) Slope 1 in 2, 2 m depth 0.038

Table No. 5-4e Mangalgadi to Paradip Port

(a) Dredging Depth 3 m CD and Side Slope 1:3

Name of Stretches / Survey
Chart Ref.

Dredging
Quantity (M Cum) Length (m)

MP1 0.00 6300
MP2 0.00 5700

EXTN1 0.86 10100
EXTN2 1.59 9400
EXTN3 1.30 6600

MP8 0.38 4100
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MP9 0.00 5000
Total 4.12 47200

(b) Dredging Depth 2 m CD and Side Slope 1:3
Name of Stretches / Survey

Chart Ref.
Dredging

Quantity (M Cum) Length (m)

MP1 0.00 6300
MP2 0.00 5700

EXTN1 0.54 10100
EXTN2 1.02 9400
EXTN3 0.88 6600

MP8 0.20 4100
MP9 0.00 5000
Total 2.63 47200

(c) Dredging Depth 3 m CD and Side Slope 1:2
Name of Stretches / Survey

Chart Ref.
Dredging

Quantity (M Cum) Length (m)

MP1 0.00 6300
MP2 0.00 5700

EXTN1 0.81 10100
EXTN2 1.49 9400
EXTN3 1.21 6600

MP8 0.36 4100
MP9 0.00 5000
Total 3.88 47200

(d) Dredging Depth 2 m CD and Side Slope 1:2
Name of Stretches / Survey

Chart Ref.
Dredging quantity

(M Cum) Length (m)

MP1 0.00 6300
MP2 0.00 5700

EXTN1 0.51 10100
EXTN2 0.97 9400
EXTN3 0.81 6600

MP8 0.19 4100
MP9 0.00 5000
Total 2.49 47200

Pankapal to Dhamra / Paradip Port (Through Tantighai / Kani River System)

 For side slopes of 1:3, Bottom width of 45 m and depth of 3 m w.r.t.

CD, for plying 2000 T barges (at pay load at 1500 T).
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Sl. No. Stretch of Waterway Dredging Quantity

(a) Pankapal to Jokadia 1.65 M Cum

(b) Jokadia to Sujanpur 2.89 M Cum

(c) Sujanpur to Padanipal 7.17 M Cum

(d) Padanipal to Mangalgadi 0.21 M Cum

(e) Mangalgadi to Paradip Port 4.12 M Cum

Total Quantity 16.04 M Cum

 For plying 500 Ton Barges with Temporary terminal Downstream of

Jokadia Barrage with 2 m depth w.r.t. CD, with side slopes of 1:2 and

bottom width of 45 m.

Sl. No. Stretch of Waterway Dredging Quantity

(a) Pankapal to Jokadia Not required to be
dredged

(b) Jokadia to Sujanpur 1.49 M m3

(c) Sujanpur to Padanipal 4.29 M m3

(d) Padanipal to Mangalgadi 0.04 M m3

(e) Mangalgadi to Paradip Port 2.49 M m3

Total Quantity 8.31 M m3

 For plying 500 Ton Barges with Temporary terminal at downstream of

Sujanpur Weir with 2 m depth w.r.t. CD, side slopes of 1:2 and bottom

width of 45 m.

Sl. No. Stretch of Waterway Dredging Quantity

(c) Sujanpur to Padanipal 4.29 M m3

(d) Padanipal to Mangalgadi 0.04 M m3

(e) Mangalgadi to Paradip Port 2.49 M m3

Total Quantity 6.82 M m3
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Pankapal to Dhamra / Paradip Port (Through Kharsua (Bypassing Sujanpur
Weir)

 Since Sujanpur weir cannot be dismantled and in case State Govt. do

not permit construction navigational locks at Sujanpur, the waterway

route of Kharsua River reach from Rishipur (located of Kharsua and

Tantighai bifurcation) to about 9 km downstream upto Bouda can be

used, where a link between Kharsua and Tantighai is probably possible

as per the imagery. This needs to be explored by IWAI by a survey. In

case the link is possible, the dredging quantity for this reach of 9 km

needs to be included and the corresponding quantity deducted from

the downstream of the Sujanpur route. The dredging quantities are

given below for the same assumptions as indicated above.

Sr. No. Stretch of Waterway Dredging Quantity

(a) Pankapal to Jokadia Not required to dredged

(b) Jokadia weir to Sujanpur weir 1.49 M m3

(c)
Kharsua (Rishipur) bifurcation
point to Bouda (bypassing
Sujanpur weir)

1.44 M m3

(d)
Bouda (Kharsua River) to
Tantighai link may be 500 m to
800 m  length

Needs to be surveyed /
ascertained by IWAI

(e)
Tantighai Bouda linkage point to
Padanipal (excluding the 9.5 km
of upstream Tantighai stretch)

4 M m3

(f) Padanipal to Mangalgadi 0.04 M m3

(g) Mangalgadi to Paradip Port 2.49 M m3

Total Quantity 9.42 M m3

IWAI can get the linkage of Bouda (Kharsua River) to Tantighai surveyed and

take a decision on this route of waterway in consultation with State Govt. and
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make this waterway operational immediately if required. Detail of Kharsua

dredging quantities given in Table No. 5-5.

Table No. 5-5 Dredging Quantity from Chainage 107000 m to 96000 m along
Kharsua Reach (Rishipur to Bouda 9 km Stretch) (Bypassing Sujanpur
Weir)

Sr. No. Name of Stretches Dredging Quantity (M Cum)

(a) Slope 1 in 3, 3 m depth 2.85
(b) Slope 1 in 3, 2 m depth 1.55
(c) Slope 1 in 2, 3 m depth 2.64
(d) Slope 1 in 2, 2 m depth 1.44

If this alternative route does not materialize, then we are left with only one

alternative to navigate along Kharsua River all along upto Padanipal, where the

dredging quantities will be high. It is also difficult to maintain the depths in

channel in this waterway as the river is wide compared to Kani river system.

Break up of Kharsua dreading quantities is given in Table No. 5-6.

Table No. 5-6 Computation of Dredging Quantity from Sujanpur to Padnipal
through Kharsua River Reach

Sr. No. Proposed Slope and Dredging Depth Dredging Quantity
(M Cum)

(a) Slope 1 in 3, 3 m depth 11.20
(b) Slope 1 in 3, 2 m depth 8.05
(c ) Slope 1 in 2, 3 m depth 10.37
(d) Slope 1 in 2, 2 m depth 7.56

Pankapal to Dhamra / Paradip Port (Through Kani via., as per modified
route)

For operating the waterway from Jokadia to Paradip Port / Dhamra Port by

setting up a temporary terminal at downstream Jokadia barrage for plying 500

Tonne Barges, we can go in for 2 m depth of dredging with side slopes 1:3.

Since Sujanpur weir is to be retained and reconstructed as Barrage with

Navigation locks, immediate operations of 500 DWT vessels upto Jokadia
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through Kharsua/Tantighai/Kani via Sujanpur  will not be feasible. Also, bypass

through Kharsua stretch from Bodua to Sujanpur is not feasible. Therefore, to

start immediate operations, a suitable location for temporary terminal have to be

identified on the downstream of Sujanpur weir.

As suggested by the Additional Secretary, MoST, this location is to be suggested

by Port Authorities in consultation with State Government Officials. However, the

suggested location for setting up of Temporary Terminal at downstream side of

Sujanpur weir have been shown on a Google image (Refer Figure 11 – 1b) and

included in this Report.

The dredging quantities as furnished in this chapter have been estimated for the

surveyed stretch of Tantighai / Kani River stretch. Based on the recent

discussions with State Government on 12th December 2014, the waterway route

from Tantighai/Kani River has been modified via., enroute through Erada, Nau

Nai, Dahikhai, Bajapada and Padanipal (Refer Fig.9.6), as there are number of

low level bridges in this stretch.

The dredging quantities in this modified route can be assessed only after

completion of detailed surveys. However, the dredging quantity shall be

comparatively more in this stretch, as this is not in the course of Main River and

the river is relatively shallow.



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Chapter 6 

Prediction of Water Levels 



Consultancy Services for the Study for Revising the DPR of
National Waterway-5 for developing the stretch between
Pankapal / Jokadia to Dhamra & Paradip in the State of

Odisha

Chapter 6 Page 1 of 4 Final Report

Chapter 6 – Prediction of Water Levels

6.1 General

The bed profiles of Brahmani / Kharsua / Kani rivers in the reach dharma to

Pankapal are presented in Figure No. 6-1 to 6-5.  These bed profiles indicate that

the bed slopes are not uniform but vary along the reach. Also river widths vary

along the reach. Therefore, the flow will be non-uniform along the reach for a

given discharge. The water depths for a given discharge will also vary from place

to place. A mathematical model capable of handling unsteady non-uniform flow in

river network provides useful tool to predict water surface profiles by using

appropriate boundary conditions. For present studies MIKE11 software of DHI is

used to predict water surface profiles for the range of discharges. The

mathematical model studies were taken up to assess water flow parameters

(water levels / depth, velocities) along  different river reaches for lean season low

flows as well as for different high discharges during period of floods. Assessment

of flow parameters will help to decide suitability of river reaches for proposed

navigation and the range of discharges and possible period for safe Navigation.

6.2 The Model Reach and Boundary Conditions

The Brahmani / Kharsua / Kani river network from Pankpal to Mangalgadi was

simulated in the model using the river bathymetry and bank topography data. The

Brahmani river data after bifurcation at Jenapur was not available hence

Brahmani branch was terminated near Jenapur. Both Kharsua and Kani were

simulated as per survey data available.

At the upstream boundary, various discharges were given as boundary condition

(flood hydrographs can also be given as boundary condition, however for present

studies constant discharges were adopted). At Mangalgadi, tide was given as

boundary condition. The Discharges of 50 cum/sec, 100 cum/sec and 200

cum/sec were considered for the model runs corresponding to lean season. For

Monsoon season, ranges of discharges varying from 1000 cum/sec to 10,000

cum/sec were proposed to be considered. The Manning’s roughness coefficient
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of 0.30 was adopted. The  model  was  calibrated  with  the  available  gauge

discharge  data  at  Jenapur  and  Jokadia.

Initially  model  runs  were  taken  for  lean  season  discharges under  existing

conditions i.e. without dredging. For  these  runs,  the  downstream  boundary

water  level  was  kept  at 0.00 MSL ( 2.0 m CD). The predicted water surface

profiles are presented in Figure No. 6-1 to 6-4 for discharge 100 cum/sec. These

plots  indicate some  steep  slope reaches  in Kharsua  and  Kani river where

water  depths  are  less  than 1.0 m  for  discharges  50 to 100 cum/sec (and

velocities could be in the range 1.50 to  2.00 m/sec). In rest of reach water

depths will be about 2.0 m and velocities 0.50 to 0.60 m/sec.

Figure No. 6-1 Water Surface Profile along Kharsua 105 to 150 Km (Kani –
Kharsua Bifurcation to Pankapal) – Model run for Q = 100 cum/sec

Figure No. 6-2 Water Surface Profile along Kharsua 60 to 105 Km
(Padanipal to Kani - Kharsua Bifurcation) – Model run for Q = 100 cum/sec

In Km from Dhamra

In Km from Dhamra
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Figure No. 6-3 Water Surface Profile along Kharsua 60 to 105 Km
(Padanipal to Mangalgadi) – Model run for Q = 100 cum/sec

Figure No. 6-4 Water Surface Profile along Kani River 0 to 45 Km (Padanipal
to Kani – Kharsua Bifurcation) – Model run for Q = 100 cum/sec

Further  model  runs were  taken with dredging  of  a  channel  50 m  wide ,  2.0

m deep channel (with side slopes 1: 3 ) below CD. The  results  for  these  model

run for discharges  50, 100, 200  and  200 cum/sec indicate  flow  depths   from

1.50 to  2.50 m and velocities in the range 0.50 to 0.60 m/sec in  most  of  reach

except steep slope reaches as indicated above. These model studies indicate

that minimum discharge of the order of about 50 to 100 cum/sec will be essential

to facilitate navigation during lean season provided that this discharge is confined

to the 50 m wide dredged channel.

Model  runs  with  higher  discharges  for 500 cum/sec,  1000 cum/sec,  3000

cum/sec, 5000 cum/sec, 7000 cum/sec, 10372 cum/sec (highest observed post

from Dhamra

Chainage in Km from Padanipal
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Rengali), and 11326 cum/sec (Post  Rengali  design  discharge  at  the  head  of

Brahmani delta as per WRD) were necessary  to investigate  following  important

aspects.

 Up to which flood discharge navigation can take place safely

 To  assess  locations of  overtopping of river  banks / flood

embankment  if  any  along  the  reach and  corresponding  discharge

 To  assess  the  HFL  in  Brahmani  and  Kharsua at  prospective

terminal  sites to  decide  Safe  Grade  Elevation ( SGE) for stockyard

and other  important  areas which  should  be  free from  flooding.

However, these mathematical model studies were not in our present scope of

present work hence were not taken up. These studies would also require bank to

bank river cross section data which will have to be prepared from the survey

charts. It is recommended that these mathematical studies for higher discharges

may be carried out, as a separate study through CWPRS / WAPCOS.

Studies carried out so far indicate that dredging of a channel 50 m wide (base

width of 45m) and 2 to 3 m depth below CD, navigation during lean season will

be feasible for discharges 50 to 100 cum/sec. It  will  be  necessary take  care  of

steep slope  reaches to  bring  down  velocities in  safe  navigation  limits

especially in between chainage 20 Km to 28 Km as shown in Figure No. 5-5.
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Chapter 7 – Review of the Proposed Waterway

7.1 General

The proposed navigation routes from Pankpal to Dhamra via Mangalgadi and

Mangalgadi Paradip along the revised alignment were reviewed on the basis of

analysis of hydrological data (available discharges and their duration especially

during lean season being critical period due to reduced depths) and hydraulic

data, mathematical model results and survey charts discussed above. This

review was in light following aspects.

 Depths available for navigation

 Structures (weirs, bridges) across the proposed route and vertical and

horizontal clearance

 Radius of bends on the route

 Dredging  quantity involved

7.2 Flow Depths

As per IWAI notification for (base width 45 m) class III waterways, minimum

water depth of 1.70 m and bottom width of 50 m is necessary for a navigation

channel. Considering some additional bottom clearance of 0.30 m the total depth

of about 2.0 m plus is preferable. Available  river  bathymetry  data indicate  that

the Kharsua river  reach downstream  of  Padanipal  is tidal  reach  where depths

more  than  4 m below CD prevail even  during  lean season. The  problem  of

required  depth will arise  in  the  reach  upstream  of  Padanipal  where  depths

will  be  controlled  by  discharge, channel geometry  and bed  slope. Hydraulic

calculations as  well  as  preliminary  mathematical  model  studies for  this

reach with  trapezoidal channel  section of 50 m  width and existing  natural

slopes  indicate  that for 2m and 3m flow  depths,  the  required  discharge  will

be in the 60 cum/sec and 125 cum/sec respectively. The analysis of  hydrological

data  presented  in Chapter 4 indicate that in post Rengali  period (1986 to 2013)

the lean season flows in river Brahmani at Jenapur have improved significantly.
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Flows less than 50 cum/sec may prevail for 7 to 15 days in a year. During lean

season, almost entire flow goes through Kharsua and Tantighai / Kani.

Discharges in the different range will prevail for period as below

 50 to 100 cum/sec : 20  to 90 days

 100 to 200 cum/sec : 60  to  150  days

 Above 200 cum/sec : 150  to 240 days

Thus,  navigation should  be  possible for a  period  of about 300  days in  a  year

excluding  flood  periods  and period  of  flow  less  than  50 cum/sec .The  only

challenge will  be  to confine flows of 50  to 125 cum/sec in dredged channel

width of 50 m in alluvial rivers with natural width varying from 100 to 500m.

Without  any special protection measures the dredged  channel in  alluvial  bed

will tend  to  be  wider  and  shallower due  to  flow. No permanent protection

measures to maintain dredged deep channel banks will be possible. Any

protection measures  by  conventional  methods  will  be  damaged  or  destroyed

during  flood  periods.

7.3 Vertical and Horizontal Clearance, Bend radius

The vertical and horizontal clearance specified for class III waterways is 7m and

50 m respectively. The reference level for vertical clearance in rivers is the

Navigational High Flood Level (NHFL) which is flood level corresponding to 20

year return flood (5% frequency). For the proposed routes under consideration

there are bridges and power lines crossing the river channels as already

mentioned in Tables No. 6-1 and 6-3. The vertical clearance mentioned in these

tables from survey report do not mention reference HFL at different bridges /

power lines across the river. Also there  are  many  bends  on  the  proposed

navigation  route  marked  on  the  survey  charts. As  per  IWAI  notification, the

radius  of  curvature  of  bends  on  route  for  class III  waterway  should  be

minimum 700 m or  more.
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7.3.1 Review of Pankapal – Mangalgadi to Dhamra Route

The longitudinal section of the existing river bed and banks and the chart datum

adopted for survey by IWAI / GMI along the reach are presented in Figure No. 5-

1 to 5-5. The proposed level for dredging along this route will be about 2.0 m

below CD. Thus, with the proposed dredging about 2.0 m depths will be available

in the 50 m wide channel proposed. It is also found that navigation channel route

through Tantighai / Kani River will be relatively better option from consideration of

water depths available, extent of dredging than a route through Kharsua river

reach from Sujanpur to Padanipal. As mentioned earlier the anticipated capital

dredging between Sujanpur to Padanipal along Kharsua is about 6.820 MCM is

more than predicted dredging of about 2.581 MCM along Tantighai-Kani route.

Along Tantighai/Kani River, there are six bridges where vertical clearance is 4.0

to 6.0 m at lean season water level. The numbers of bends with radius of

curvature less than 700 m along Tantighai / Kani are however three times more

than those along river Kharsua river reach.

For the proposed routes under consideration there are bridges and power lines

crossing the river channels as already mentioned in Tables No. 5-1 and 5-3.

Following para gives the description about vertical and horizontal clearance

aspects along this route.

Pankapal - Mangalgadi to Dhamra (Along Brahmani-Kharsua)

Bridges: 10 Nos. (2 on Brahmani, 8 on Kharsua) with vertical

clearance from 5 m to 10 m (probably above lean

season water level)

Power/Telephone lines: 10 Nos. with clear clearance 2 to10m

Along Tantighai / Kani river

Bridges: 6 Nos.
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Bends along the Route

On this route Pankpal to Dhamra there are many bends along Kharsua as well as

Tantighai / Kani River. From study of survey charts and navigation route marked

on these charts the locations and chainages of the bends have been identified

and are given below.

 Kharsua River Reach from Pankpal to Sujanpur

From Pankpal to Jokadia weir there are no bends with radius less than

700 m which is the limit for class III water level. From Jokadia to

Sujanpur ( the location of bifurcation of Tantighai and Kharsua) there

are two bends at chainages 117.4 km and 123.5 km where radius of

curvature is 525 m and 432 m respectively ( i.e. less  than  700 m

specified).

 From Sujanpur to Padanipal along River Tantighai / Kani

In this reach of about 45m along Tantighai / Kani River, there are 24

bends where radius of curvature is less than stipulated limit of 700 m.

The radius of curvature in these bends varies from 190 m to 620 m.

The chainage of the bend location and respective radius (R) are given

below. All chainages are from as per survey charts (zero chainage at

Padanipal and 45 Km at Kharsua and Tantighai bifurcation)
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It is felt that since the Tantighai / Kani River has some acute bends

and also its width is limited to 100 to 150 m. It is very difficult to

achieve desired bend radius of 700 m. Attempts may be made to

provide cutoffs (where site conditions permit) to increase the radius of

curvature or to avoid acute bends. This may involve land acquisition. It

is  also  suggested  that  the  width  of  dredged  channel  may  be

increased on bends which will facilitate better navigation along  the

bends.

Along the Kharsua river reach between Sujanpur to Padanipal there

are ten bends with radius of curvature varying from 180 m to 700 m.

The chainages of locations of these bends and corresponding radius

(R) are as given below.

Chainage in Km Radius Chainage in Km Radius

5 (R – 350 m) 26.2 (R – 620 m)

6.6 (R – 350 m) 30.0 (R – 500 m)

7.2 (R – 330 m) 32.7 (R - 375 m)

10 (R – 500 m) 33.3 (R – 500 m)

11.8 (R – 250 m) 35.4 (R – 410 m)

13 (R – 310 m) 37.1 (R – 250 m)

13.8 (R – 340 m) 39.4 (R – 250 m)

14.7 (R – 435 m) 41.3 (R - 320 m)

21 (R – 290 m) 41.8 (R - 375 m)

21.7 (R – 500 m) 42.3 (R – 190 m)

25.5 (R – 190 m) 43.3 (R – 310 m)

24.2 (R – 500 m) 44.6 (R – 440 m)
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In the remaining reach from Padanipal to Dhamra via Mangalgadi the

bend radius there are only two locations where the bend radius is close

to less than 700 m.

7.3.2 Mangalgadi to Paradip Route (Revised Proposal)

The  alignment  of the  revised route passes through river Hansua, and a  bay  at

the mouth of Hansua, Gobri and Kharnasi rivers and then goes through  Kharnasi

and Mahanadi as shown in Figure No. 1-2 and Figure No. 7-1. (Figure No. 7-1

also indicates the rejected portion of old alignment passing through Babar, Nuna,

Gobriand, Ramchandi Galia creeks.) On this route there is only one bridge

(chainage 6.70 Km) and one power line (6.50 Km) at Rajnagar. Vertical

clearance above HWL is 5.70 m and 7.0 m for the bridge and the power line. In

Hansua  river,  depth  of  the  order  of  4 to 6  m below CD are available and no

dredging  is  required  except  some  portion  before  mouth. In the bay portion

and Kharnasi River, with the proposed dredging of about 2 m below CD,

adequate depths will be available for proposed navigation.

Chainage in Km Radius Chainage in Km Radius

62.4 (R – 375 m) 81 (R – 625 m)

71 (R – 210 m) 84 (R – 500 m)

71.5 (R – 286 m) 92 (R – 375 m)

72 (R – 324 m) 101 (R – 580 m)

73 (R – 180 m) 107 (R – 700 m)
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Figure No. 7-1 Alignment of Mangalgadi to Paradip route (Old and New)

On the proposed alignment through Hansua river there are 3 bends with radius of

curvature is close to 700 m. On  river Kharnasi  there are 3 bends with radius

less than 300 m. Especially  near fishing jetty at village  Badatubai the  Kharnasi

river  undergoes  through  a  U  shape bend where radius  is  250  to  300m.It  is

recommended  that a bypass  channel  may  be considered  to avoid  this  U

bend  as  well  as traffic congestion near fisheries jetty.  Rest of the route through

Kharnasi, Mahanadi and through bay between Hansua and Kharnasi outfall is

free from any restrictive bends.

This  route  being  in  tidal  reach, adequate depths  will  be  available after

proposed  capital  dredging  of about 2.66 MCM estimated by IWAI. Maintenance

dredging  may  be  necessary  in  the  bay  portion as  Hansua  and  Gobri  rivers

are  expected to  bring in sediment during  monsoon. This  sediment  is  likely  to

settle in  the creek  portion (on  downstream  of  outfalls  of  these rivers) where

navigation  route  is proposed. The  boundary  of Gahirmatha  wild  life

sanctuary  is   located  on east  of  the proposed navigation  route  in this  creek

as  shown  in Figure No. 7-2 and 7-3.

Revised route
Deleted part of old route

Hansua river

Kharnasi river

Mangalgadi

Paradip
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Figure No. 7-2 Boundaries of Gahirmatha Wild life Sanctuary

Outer Boundary

Boundary of core area
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Figure No. 7-3 Mangalgadi- Paradip Route and Marine Wild life Sanctuary
Boundary

These  figures indicate outer boundary and core area  boundary  of  the

sanctuary which  extends  from Kharnasi  river  mouth to Dhamra. The  proposed

route  to  Paradip  runs almost  parallel to  the western  boundary  of  Gahirmatha

wild  life  sanctuary  at  a  distance  of about  2.50 to 3.0 Km.

Boundary of core area

Outer Boundary
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JOKADIA WEIR
(CONSTRUCTED 1871 – 1876)

Length – 238.35 m

Design  discharge  5115 m3/s

Crest level – 14.78 m

Normal water level – 17.37 m

HFL – 21.92 m

Govt. response to queries

•Gates can be provided to maintain
water level WL – 19.5 m after detail
investigation

•Space available for navigation lock (?)

•Water will be used for irrigation

Chapter 8 – Identification of Structures for Demolition and Modification

8.1 Jokadia and Jenapur Weir

Along the route Pankapal to Mangalgadi there are three weirs which are required

to be reconstructed / demolished. These are Jokadia weir on river Kharsua about

6 Km downstream of railway bridge (Figure No.8-1 and 8-2),

Figure No. 8-1 Location Jokadia weir on River Kharsua

Figure No. 8-2 Jokadia weir on River Kharsua

Brahamani River Kharsua River

Jokadia weir
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SUJANPUR WEIR

Design discharge – 3150 m2/s

Design crest level – 10.28 m

Existing crest level – 9.44 m

State Govt. response to queries

Provision of  a new  barrage   on
upstream of existing  weir  necessary•Navigation  Lock  will  be necessary

Jenapur  anicut / weir on  river Brahmani at about 2 km downstream of railway

bridge and  a weir on river Tantighai / Kani (a branch of Kharsua) near at about

400m  downstream of bifurcation from Kharsua near Sujanpur (Figure No. 8-3

and 8-4).

Figure No. 8-3 Location of Sujanpur weir

Figure No. 8-4 Existing Sujanpur weir on Tantighai / Kani River

Kani River

Kharsua River

Sujanpur weir
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The  hydraulic  details  of  these  structures  as  per  the  data supplied  by

Odisha  WRD  are given in Table No. 8-1 as  follows.

Table No. 8-1 Hydraulic details of the weirs

Item Structure and its hydraulic design details

Jokadia weir Jenapur weir Sujanpur weir

River & year of construction Kharsua
!871- 1876

Brahmani
1871-1876

Tantighai

Design Discharge 5681 cum/s 4700 cum/s 3150 cum/s

Length of weir 238.35 m 1219 m 129.25 m

Weir crest level 14.78 m 17.41 m 10.28 / 9.44 m

Scouring sluice crest level 14.78 m 15.12 m -

Design pond level 17.37 m 17.41 m -

Number of spans 14 - -

HFL (observed in 1975) 21.92 m 22.65 m -

Embankment top level 23.12 m 24.28 m 16.0 m

Purpose Irrigation Irrigation Flood escape

As  per  information  from  Odisha WRD, at  present the  irrigation  canals from

Jokadia  and  Jenapur  weir  are  defunct.  The  WRD  has  a  proposal  to

reconstruct  Jokadia  weir  for utilizing non  monsoon  flows  for  irrigation. For

this  purpose  it  is  proposed  to  reconstruct  the  Jokadia  weir as  per following

design  details.

 Crest  level: 14.78 m ( same  as  existing)

 Pond  level: 19.50 m

 Operating  level: 19.00 m

 Number  of spans  with  gates - 14  including 2 spans  for  under

sluice
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 Length  of  each  span: 18 m

 Crest level  of  Under  sluice: 13.78 m

This proposal of WRD if implemented will be beneficial for inland navigation

along NW-5. Apart from increased irrigation, this proposed weir will lead to

following benefits.

 Depths of about 2.5 to 4.5 m above CD will be created (without

dredging) in about 25 km reach upstream of Barrage which will

facilitate navigation.

 Due to increased  depths,  adequate  submergence created at intakes

of  various  industries  will ensure  required  discharge throughout  the

year.

For implementing re-construction of Jokadia weir as per the new proposal of

WRD it will be necessary to raise the crest level of Jenapur weir from 17.41 m to

19.5 m  so that the stored water will not spill into Brahmani river. The WRD

Odisha has proposed to construct the temporary bund of 3.5 m to 4 m height and

800 m length across Brahmani branch every year. But this bund will have to be

removed before onset of monsoon. Instead of this, either the crest level of the

existing Jenapur weir could be raised by about 2 m or suitable gates could be

provided over the entire length of weir of 1219 m. Probably provision of gates for

such a long length and their operations during high flows in monsoon may pose

problems apart from high capital and running and maintenance cost. It is felt that

raising of the crest level of Jenapur weir by 2.5 m to a level of 20.5 m without any

gates may be a better proposal from construction as well as operation aspects.

However, impact of raising height of this weir on the flood levels on upstream

need to be studied especially for high flood events. From the point of navigation

aspects re-construction of Jokadia barrage with a pond level of 19.5 m or if

possible 20.0 m will be very much beneficial for the proposed route of NW-5.

Provision of a navigation lock will be essential at the Jokadia weir. If there is land

availability problem on the either banks then the lock may be provided in some of

the intermediate bay of the structure. Maintaining pond level 19.5 m or 20.0 m on
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upstream of Jokadia weir may not pose any flooding or submergence problem as

the existing bank levels along Kharsua and Brahmani are of the order of 22 to 24

m. This barrage is one of the five barrages proposed for extension of NW-5 from

Jokadia to Samal barrage therefore re-construction of the barrage should be

taken up as per the hydraulic design proposed by  WRD except  that  the  pond

level may  be  kept at  20.0 m  instead  of 19.50 m. It  is  felt  that Physical/

mathematical  model  studies may  be  carried  out at  CWPRS to  assess

performance  of  proposed  barrage at  Jokadia  and  weir at Jenapur and  also

to asses impact  of  raising  of Jenapur  weir level  from  17.41 m to 20.0 m. on

rise  in  flood  levels  in  upstream  reach. The  mathematical  model  studies

may   be  of  help  to  assess  long term impact  of  these  structures  on

morphology  of  river  reach from Jokadia   barrage  to  about 25 km  upstream

and  downstream. These studies need to be initiated separately by IWAI.

8.2 Sujanpur Weir

As already mentioned above, the Sujanpur weir on Tantighai River is a low crest

weir constructed basically to divert lean season flow to Kharsua River and allow

part of the flood discharge through Tantighai during monsoon. The weir presently

is in a bad shape and the crest of the weir has been eroded partly. The design

crest level was 10.28 m whereas the existing crest level is 9.44 m. If the

Tantighai / Kani river channel is to be utilized for navigation then this weir will

pose difficulties. The alternative solutions will be either to dismantle Sujanpur

weir totally or re-construct it at existing crest level and make a provision of

navigation lock. As per information received from IWAI, the water resources

department of the state Government is not in favour of dismantling Sujanpur weir.

Also, the WRD Odisha has also stated that no land is available on either banks

for construction of navigation lock.

It is felt that impact of removal of Sujanpur weir need to be considered before

taking such a decision. If Sujanpur weir is removed then it is likely that the

Tantighai river bed, upstream of the weir will get eroded during flood season

resulting into overall lowering of the river bed on upstream of the weir location.

As a result of this, during the lean season, more flow will go through Tantighai
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River that may create water availability problems in Kharsua River reach

between Sujanpur and Padanipal especially during lean season. During

monsoon the flood discharge through Tantighai / Kani may increase. If  Sujanpur

weir is required  to  be  maintained, then  the  weir  crest needs  to  be  repaired

and finished properly. A  navigation  lock will  have  to  be constructed  within  the

weir preferably at  channel  centre  since   the  Odisha  WRD , government  has

intimated that land is not available on the banks. However, during site  inspection

of  Sujanpur  weir it  was  seen  that adequate space  was  available   between

the abutment  of weir  and the flood  embankment  on  both  the  banks  to

facilitate construction  of  the  navigation  locks on  both  banks. If weir is to be

dismantled then navigation locks may not be necessary.

It  is  recommended to  conduct mathematical   model  studies  to assess impact

of  removal of Sujanpur weir  on  morphology  of  river  Kharsua  and  Kani  on

upstream  and  downstream  of  the weir.

8.3 Structures on Mangalgadi Paradip Route

As per the earlier alignment of this route through Hansua, Babar, Nuna, Gogari

and Ramchandi Galiya rivers there were many bridges, few locks and one

barrage along the route which required either dismantling or re-construction.

However, with the revised route which runs through Hansua River and then

Kharnasi River, these obstacles are eliminated and there is no dismantling or re-

construction on this route.

8.4 Existing / under construction structures

The existing / under construction, low level bridges along this route from

Tantighai / Kani needs to be reclaimed to maintain the navigable vertical

clearance. These issues have discussed in detail already been in Chapter 7.
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Chapter 9 – Constraints of the Proposed Waterway

9.1 Pankapal – Jokadia – Sujanpur – Padanipal – Mangalgadi – Dhamra (Via
Tantighai / Kani) Route

Along this route adequate depths will be available after dredging

but maintaining these depths in navigation  channel  of  width  of  50  m (base

width 45m) in  alluvial river  bed  of bank to bank width 250 m  to  500 m in

Kharsua  river  and 100m  to 125 m in  non-tidal reach  will  be a  major

challenge. There  are some  reaches in  Kharsua  and  Tantighai / Kani  river

where steep  bed  slopes will  generate  velocities of  the  order  of  1.50 m/sec

during  lean  season flows. Apart  from  this, vertical  clearance at  bridges /

telephone  lines  and  radius  of  curvature on  number  of  bends along

Tantighai / Kani will not  be  as  per  norms  of  IWAI. In respect of these

constraints, WAPCOS have following views.

 In the Tantighai / Kani  river  each  between  chainage  22 Km and  28

Km (chainages as per survey charts) the river bed levels change  by

about 6 m to  generate  bed  slope  of  about 1/1000. This  steep  slope

may  result  in  depths  less  than  2 m in  this  reach  during lean

season  flows  less  than  100 m3/sec. Provision  of  flatter  slope will

increase  dredging quantities.

 As  per  section IV of  IWAI  notification,  for waterways  of  all classes

the  vertical  clearance at  bridges / power lines / telephone lines  is

with  reference  to  the  water  level corresponding  to  a  navigable

flood  discharge  which is of 5% frequency (i.e. flood  of  20  year

return  period). For  Brahmani  river at  Jenapur, this  flood  is of  the

order  of  10000 m3/sec. About 60% of this i.e.  6000 m3/sec could be

considered for Kharsua river reach up to bifurcation at Sujanpur. For

Kani River reach, 3000 m3/sec could be considered. These  are

relatively  high  floods  when  water  depths  are  likely  to  be  6 to 8 m

and  the  water  levels  will be  such  that the  criteria  of  7 m vertical
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clearance navigable with respect to HFL as specified for class III

waterway  will  not  be  satisfied  at  all  bridges  on  Kani  as  well  as

on Kharsua.

 Some  compromise  is  necessary  on the  issue  of  navigable  flood

discharge  and the  vertical  clearance.  The  navigable  flood discharge

as  well  as limit  of  vertical  clearance  may  have  to be  lowered. The

possibility  of  vessel  designs  with  low  vertical  clearance might  have

to be  explored.

 As  per  the  section IV , the  radius  of  curvature  on  bend for  class

III waterway should be 700 m. This condition is not satisfied  at  about

24  locations  on  Kani  river  and  at 2 locations  on  Kharsua.  Some

bends have radius less than 300 m. The  Kani  river  width  being

relatively  less (in  the  range  100 to 125 m) it  is  very  difficult  to

provide large radius  of  curvatures  at  these bends.  IWAI may have to

also look in to this aspect. To  sort  out  this  issue  either  suitable  cut-

offs need  to  be  provided  to avoid  bends  or  the  norms need  to be

reviewed  Provision  of  cut-offs  may  need  land acquisition.

 As per report of WRD of Odisha Government, Sujanpur weir is to be

maintained or reconstructed as Barrage with provision of gates. This

will require navigation lock at Sujanpur weir. We would like to mention

that this Sujanpur weir can be repaired and maintained in the present

form, may be with increased height instead of constructing new

barrage and provide land for construction of navigational locks.

9.2 Discussions on alternate routes through Tantighai / Kharsua, if Sujanpur
weir is to be maintained

In  the  reach  between  Sujanpur / Rishipur  to  Padanipal two  options

available  for  navigation  routes  are  Kharsua  river  channel and  Tantighai /

Kani river  channel. The Kharsua river channel is less suitable for following

reasons.
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 The  river  bed  has aggraded due  to  which  less  flow  of  water

during  lean  season  as  compared  to Tantighai / Kani river

 The  bank  to  bank width  of alluvial  river  bed is  250  to 400m. It also

has large shoals through which meandering deep channel flows. It  will

be  very  difficult  to  maintain navigation  channel  of  50 m  width and

2 m depth. No permanent protection to the banks of this 50 m wide

dredged deep channel is feasible. Any protection to the provided

dredged channel will get washed / damaged during monsoon flows.

 Capital  and  Maintenance  dredging will  be  relatively  more  than  that

in  Tantighai / Kani  which  is  relatively  narrow  river with  width of

about 100m .

Suitability  of  Tantighai / Kani  river  channel for  proposed  navigation route  is

due  to  following  reasons

 River  width  in the reach  of  about 30 Km from Sujanpur  to Dandishai

is  about  80 to 100 m  and the deep  channel is  less  meandering

 In the lean  season, major part  of Kharsua river discharge  flows into

Tantighai

 Capital  and  Maintenance dredging  will  be relatively  less

 The  reach of  about  15 Km  from Dandishai  to  Padanipal  has  tidal

flow and better  depths

The  Odisha  State water  resources  department  has conveyed  that  the

Sujanpur weir which serves as  flood  escape cannot  be  dismantled  as

removal  of  weir will  increase  flood  levels  along  Tantighai / Kani. State

Government has suggested that the navigation be planned through Kharsua

River rather than Tantighai. WRD  has also  suggested  that  if  weir  is  to  be

removed then  a  barrage  should  be  provided. In that case provision of a

navigation lock will be necessary. WAPCOS feel that this Sujanpur weir can be

repaired and maintained in the present form, may with increased height instead
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of constructing new barrage and provide land for construction of navigational

locks.

9.3 Alternate route – Jokadia / Pankapal to Dhamra / Paradip

In view of urgency of IWAI to start cargo movement between Jokadia /

Pankapal to Dhamra / Paradip Port, the following alternatives were considered

keeping in view of the various difficulties / constraints discussed earlier.

(a) Maintain  Sujanpur  weir as  it  is  and provide  navigation  locks
on  either  banks or one bank of  Tantighai  river

Government of Odisha  has  denied  availability  of  space on  the  river

banks for  construction of  navigation  locks. However, during  site  visit it

was  seen   that  adequate space on  both  river  banks  was  available

between weir  abutments  and the  flood  embankment  on  the river

banks. The distance between weir abutment and flood embankment was

about 80 m. Therefore, navigation locks could be constructed on both

banks. In  view  of urgency  of  IWAI, till  the  time  navigation  locks  are

constructed, cargo  movement  could  be  made through  Kharsua  river

reach  from  Rishipur (location  of  Kharsua  and Tantighai bifurcation)  to

about  9 Km downstream upto Bodua  where a  link  between  Kharsua

and  Tantighai  is  possible (please refer Figure No. 9-1). At about

1.5 Km downstream of Bodua, the river Tantighai bifurcates near village

Erda (Figure No. 9-2). This area needs to be got surveyed by IWAI for

further examination.
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Figure No. 9-1 Kharsua and Tantighai River reach Downstream of
Sujanpur

Figure No. 9-2 Tantighai River bifurcation at Erda

The  channel on west (marked in blue colour) is the Tantighai channel which is

relatively  deeper  and  about 80 to 100 m  wide  is proposed  for  Navigation

especially  during  non-monsoon  period. The  other  channel  on  East    gets

bifurcated  again at  a distance  of  about 1.5 Km near Udayanpur  village.

These  two  channels  again  meet  Tantighai  channel  near  village  Angeshi

after travelling  a  distance  of about  8 Km. Between village  Erda  and

Angeshi  there  are  three  bridges  on Tantighai  where vertical  clearance of

Kharsua River

Tantighai / Kani River

Bodua

Kharsua River

Tantighai River

Flood Escape

Alternate Channels
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about  5 to 6 m  will  be available during non-monsoon  period for flows  less

than  500 m3/sec. During  non- monsoon  period,  the  flows  in  the  two

channels  near  Udayanpur on  east  of  Tantighai  channel are  relatively  less

as these  channels  appear  to  be  relatively  shallow. (Satellite  imageries  of

lean  season  in  2014  and 2006 vide Figure No. 9-3 and 9-4 indicate  little

flows  in  these  channels) . However, these channels needs to be got surveyed

by IWAI for clear understanding of the river datum.

Figure No. 9-3 Satellite Imagery of February 2014 showing alternate
channel

Figure No. 9-4 Satellite Imagery of February 2006 showing alternate
channel

Tantighai

River

Alternate Channels

Kharsua River

Tantighai

River

Alternate Channels

Kharsua River
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There are no bridges on these two channels. It  is  proposed  that  during  high

flow  periods  in  monsoon when  vertical  clearance  at four bridges  along

Tantighai will  be  inadequate the  barges  could  be  diverted   through  the

central  channel running  from  Udayanpur  to  Angeshi. At  about  6 Km

downstream  of  Angeishi  one  bridge  is  under construction  near  village

Krushandaspur / Dandishai (Figure No. 9-5).

Figure No. 9-5 Tantighai / Kani river reach downstream of Angeishi

The well foundation of the bridge was in progress during summer of 2014. The

superstructure  of  this  bridge  could be  redesigned  to  provide  desired

freeboard  for dominant  flow  during   monsoon. In  the further  stretch  of  river

up  to  confluence  with  Kharsua  near Padanipal, there is  only  one  bridge

near  Mangalpur /Manpur at about 1.5 Km upstream  of  Padanipal. The

vertical  clearance  at  this  bridge  is  adequate even during  moderate  floods

during  Monsoon. There  is  need  to  conduct  mathematical  model  studies for

Brahmani – Kharsua - Kani  river  network  for  the   reach  from Pankapal to

Dhamra and Hansua river  mouth  at  Koilipur. These  studies  will be  helpful

to  predict  water  levels, depths  and  velocities  along  various  channels  for

different  discharges. The  topographical  survey  of  all  the  major  channels in

Tantighai / Kani River
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network will be  essential  for  these  studies. However, these channels needs

to be got surveyed by IWAI for clear understanding of the river system.

For  making  this  route  operational, a  link of  about  500 m  length between

river  Tantighai and  Kharsua  will  have  to  be  investigated by IWAI  and

created with approval  of  State WRD. Once  the navigational  lock  is  ready,

the  Tantighai  stretch  between  Sujanpur  to  Erda could  be made  operative.

(b) If space for navigation locks is not made available, then locks  will
have  to  be  planned  in  the  body  of  weir. Remaining things
same  as option no 1

(c) Reconstructing  Sujanpur  weir  with crest  level 1.5  to 2.0 m  above
the  design  crest  level  of 10.28 m  and divert  water  to  Kharsua to
develop  waterway up  to  Padanipal through  Kharsua  or  partly
through  Kharsua  and Tantighai.

This above proposal could be considered under following circumstances

 If no  space is made available  on  river  banks  for  construction of

navigational  lock  at Sujanpur weir .

 The  topographic  and  bathymetry  survey as  well  as various other

factors including  opinion of Odisha WRD indicating  difficulties  in

diversion  of  water  from  Kharsua  to Tahtighai at Bouda

 The  suggested  alternate  channel  from  Erda  to  Angeshpur   on  east

of  Tantighai  river is  not  found  suitable  as  per  detail  hydrographic

surveys  and  morphological  considerations

If  WRD  Odisha  agrees  to  reconstruct  Sujanpur  weir  with crest  level raised

by  about  1.5  to 2 m then this  could  be  implemented to  develop  navigation

from  Sujanpur / Rishipur  to  Padanipal  through  Kharsua. This re-constructed

weir will have following impact on river stretches under consideration.

 The lean season flow in Kharsua will be improved. This will help to

improve depths to some extent.



Consultancy Services for the Study for Revising the DPR of
National Waterway-5 for developing the stretch between
Pankapal / Jokadia to Dhamra & Paradip in the State of

Odisha

Chapter 9 Page 9 of 19 Final Report

 Due to  increased  height  of Sujanpur weir  the  lean  season  flow  in

Tantighai  will  be  reduced  or  may  become  practically insignificant.

Mathematical  model studies will be  necessary to  assess  impact  of

reconstructed  Sujanpur  weir  on  distribution  of  flow in  Kharsua  and

Tantighai  for  range  of  discharges during  monsoon  and  non-monsoon

period. Also  the  long  term  morphological  changes in  the  two  rivers  can  to

be  studied through the model studies.

9.4 Outcome of Discussions with  Odisha State Water  Resources  Authorities
regarding  possible  solutions  to  overcome constraints  of  proposed
route Through  Kharsua- Tantighai- Kani

Hon. Secretary ministry  of surface  transport called  a joint  meeting  of  officers

of IWAI , Odisha State  Transport  and Water  Resources  department, Port

authorities  and  other  stake  holders on  20 October  2014 to   discuss various

constraints  as mentioned  earlier. In  this  meeting  following  decisions  were

taken.

i. To develop the fairway initially for 2 mtr LAD between Jokadia to

Dhamra and Paradip.

ii. To allow the construction of a new barrage with navigation lock across

Tantighai at Sujanpur followed by removal of existing weir by State Govt

considering the fact that the development of fairway having 3.0 m LAD

throughout the year through this river system is only feasible for

providing an economically viable waterways.

iii. To develop an alternative route through river Kharsuan from Sujanpur to

Bodua with connectivity to Tantighai & Kani river system till the

construction of a new barrage with navigation lock on Tantighai followed

by removal of existing weir.
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iv. To obtain the assurance and confirmation of Govt of Odisha on the

maintaining of minimum 150 m3/sec during the lean season from Nov to

May, the re-construction of barrage with navigation lock at Jokadia and

suitable structure at Jenapur on time bound manner.

v. State Government shall also consider and approve the proposal for

developing an alternative route through Kharsuan and Bouda for 9 km

having the linkage to Tantighai and Kani river system for execution &

cargo operation on immediate basis.

vi. To issue immediate stoppage order for the ongoing construction work for

the identified  bridges having less navigation clearance across Tantighai

and Kani river system with advice to the concerned for re-designing and

modification to improve the navigation clearance and thereafter

demolition of the same.

vii. IWAI also examine the feasibility of developing a fairway in other

tributaries of Tantighai for navigation to avoid the re-construction &

demolition of the bridges under construction & execution.

viii. IWAI to initiate the action for operation of suitable cargo vessel between

Dhamra to Sujanpur on pilot project basis within Feb 2015

ix. DPCL shall identify the site near Sujanpur for setting up of temporary

terminal facilities for movement of their cargo through waterways.

x. Chairman, IWAI may hold a meeting with Chief Secretary and other

officials of Govt of Odisha preferably by 2nd week of November 2014 to

carry forward the project further.
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Accordingly  meetings  were held  with Odisha State  authorities on  15th

November  and 12th December 2014 to  sort out  concerned issues. Following

was outcome on various issues during meeting on 12th December 2014.

1) Assurance for maintaining 150 m3/s during lean season.
The  minimum  discharge  of 150 m3/s in Brahmani-Kharsua-Tantighai-Kani

river system during  lean  season was  considered  necessary for maintaining

LAD of 3.0m for facilitating safe navigation of  cargo vessels of above 1500 T

capacity due to the alluvial and meandering nature of the river system.On

further analysis,it was confirmed by WRD that  150 m3/s  discharge  cannot  be

maintained  for only navigation purpose during  lean  season  due  to  various

requirements such  as  water for  Power  generation, irrigation, Industries and

urban/rural water  supply.

In  order  to  ensure LAD of 3.0m during lean season, it was however

suggested to examine the feasibility of creation  of reservoirs along  the

proposed  route  by  providing control  structures  at  four  locations   as  shown

in  Fig 9.6.  One  barrage with  navigation  lock will be  on  Tantighai river  at

Sujanpur and  another gated weir on  river Kharsua  at downstream  of

confluence  with  Burha river ( an  outshoot  of  Baitarni). This arrangement will

create reservoir in upstream reach of Kharsua river which may improve LAD

towards Jokadia.

Out of the balance  two  control structures,  one will be on Tantighai  river at

Erada(Chingudia)for diverting the flow towards Dahikhai river and other at

Ratlam to  divert  flow from Nuanai to  Dahikai river for developing a navigation

channel with adequate water depth.

These four control structures shall be designed and built at low  crest  levels

with gates.The  WRD  suggested  that  the  normal water  levels  in  these

reservoirs  should  be  1.2 m  below  the top level  of  the flood embankment. It

was also suggested by WRD that if necessary, the bank levels may be raised

where  ever the existing bank levels are lower.



Consultancy Services for the Study for Revising the DPR of
National Waterway-5 for developing the stretch between
Pankapal / Jokadia to Dhamra & Paradip in the State of

Odisha

Chapter 9 Page 12 of 19 Final Report

With regard to maintain adequate depth in non-tidal reach of Tantighai-

Dahikhai-Kani river system, it was proposed to examine the necessity for

construction of one more control structure (weir) with navigation lock upstream

of Padanipal in Kani river.

IWAI will further examine these proposals in detail by undertaking a

mathematical model study of this network system and finalise the project

proposal accordingly in consultation with WRD, Government of Odisha.

2) Reconstruction   of  Sujanpur  weir  with  a Navigation  lock

WRD    had  already  expressed  need  of  retaining Sujanpur  weir   and  also

agreed  that  the weir  need  to  be  reconstructed  with  gates  and  Navigation

lock  which  will  facilitate  creation  of reservoir in  upstream to  provide

required LAD  for navigation and also regulate water during flood  period.

Sujanpur weir should be reconstructed with original design crest level along

with a navigational lock

3) Developing an alternate  route partly   through  Kharsua  at  Bodua
escape

The  site  condition seen  during  joint visit on 11 December 2014  indicated

that  a  link  between  Kharsua and  Tantighai  near  Bouda  will  not  be

feasible  since Tantighai river bed was observed to  be  at  lower  level  than

Kharsua  river. Such  a link  without  control  structure may  attract  more flood

in  Tantighai  river  system  during  monsoon and  reduce flow  in  downstream

reach of  Kharsua  river  during  lean  season. Hence the proposal is not

acceptable to Odisha Government and accordingly WRD suggested that

navigation should be limited upto downstream of Sujanpur weir till the

construction of barrage/weir with navigation lock at Sujanpur is completed and

made operational.
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4) Design  and  reconstruction  of  Jokadia  and  Jenapur  Barrage  with a
Navigation lock

WRD informed  that  the  necessary  action  is  being  taken  for  finalising  the

design  as  per  the  navigation  requirements  based  on  information  given  by

IWAI/WAPCOS.

5) Further  scientific  study  and  analysis  with  mathematical model

It  was  emphasised   that  mathematical  model  studies  for  flow  conditions

in  Brahmani and its tributaries from  Talcher  to  Mangalgadi  should  be

studied  for  different  flood  discharges as  well as  lean  season  discharges.

The  required  river  topography/ Bathymetry  data  as  well  as  gauge-

discharge  data will  be  supplied to the extent available by WRD  and  IWAI.

9.5 Proposed route from Pankapal to Padanipal through Kharsua / Tantighai /
Dahikhai / Kani  rivers and necessary arrangements to improve LAD

Out  of  the  entire  route  from  Pankapal  to Dhamra  and  Pardip  via

Mangalgadhi, the  stretch  from  Pankapal  to  Padanipal is dependent on

upland  discharge for required depths  for  navigation. From the  analysis  of

daily discharge  data at Jenapur for post  Rengali period  of 28  years,

WAPCOS  studies  have  already indicated  that required  discharge  of

150 m3/s for 3 m LAD will  not be available at Jenapur in  lean  season.

The  Odisha  WRD has  also confirmed that it  will  not  be  possible to maintain

this  discharge  only  for  navigation  purpose. The WRD has agreed for

creation  of  pools/ponds to  get required  LAD by  reconstruction  of  existing

barrages/weirs and  also suggested  construction of  some  new  barrages  on

Kharsua, Tantighai , Naunai  and Kani  at locations  as shown  in Fig 9.6. On

the basis  of  available bathymetry  data  of  Tantighi/Kani in  the  reach  from

Sujanpur  to  Padanipal feasibility  of  this  proposal  was  studied. In  addition

to  navigation  locks at  Jokadia  and  Sujanpur  two more  navigation  locks will

be  necessary for  this proposal.
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Reconstruction  of  Jokadia  Barrage with a Navigation  lock and Jenapur  weir

to maintain FRL  at  EL 20.0 m as  recommended  by  WAPCOS will ensure

required  LAD  in  the  reach  from  Pankapal  to Jokadia. Reconstruction  of

Sujanpur weir as barrage with navigation  lock on  Tantighai  river  and

construction  of  a new  barrage  on   Kharsua  river at  about 500 m

downstream  of Burhi river  confluence  to maintain  water level  of  EL 15m/16

m will ensure 3m LAD in  the upstream  reach  up  to Jokadia weir ( Fig

9.6).The  Sujanpur  weir will have  to  be  reconstructed as barrage with  the

original  design  crest  level  of EL10.28 m along  with  provision  of Nanigation

locks  on  both  banks.The  pond  level of  15 m to 16 m ( preferably 16 m) may

not  pose submergence  problem  along  Kharsua  river reach upstream  of

Rishipur (where Kharsua  bifurcates create  Tantighai river branch) as  the

bank  levels are  higher in most  of reach. Marginal  raising  of embankments

(by  about 1 to 1.5 m)  may  be  necessary in   some  small stretches upstream

of Rishipur. Along Tantighai  bank  levels  are of  the  order  of EL 15.5 m. In

order  to  take  advantage of lean  season  flow  available  from  Burhi  river

joining  Kharsua at  about 4.5 km  downstream of bifurcation location,WRD

Odisha  has suggested  construction  of  Barrage at  abou 500 m  downstream

of  confluence. In  this reach  from  barrage  location  to Kharsua  bifurcation at

Rishipur  on  upstream natural  high bank  levels  on  both  banks  vary from

14.5 m  to 15.5 m. In  order  to keep  pond  level  of 16 m the embankment of

1.5 to 3 m  height  may  be necessary considering  1.2 m freeboard  suggested

by WRD. In absence of survey data along Burhi river embankment requirement

could not be assessed. It  is  necessary  to  collect  these  survey  data which

will  also  be  necessary  for  model  studies.The  crest  level  of  barrage may

be  kept at about EL 10m  i.e.about 1 m  above  river  bed  level.

From  Kharsua bifurcation at Rishipur it is proposed  to  take Navigation  route

through Tantighai, Bhongara (name as  per SOI toposheet) ,Dahikhai and Kani

rivers as  could be  seen  from Fig 9.6. The  reason  for avoiding

Tantighai/Kani  river  reach  from  Erada  to Bajapada/Angeishpur was four

bridges (completed  or in advance  stage  of construction) in  this  reach  with

inadequate  vertical  clearance.The  locations  of  all existing/under
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construction  are  indicated  in Fig 9.6. The  bridge on downstream  of

Sujanpur Barrage and near  Manpur  have  relatively  better vertical  clearance

Construction  of one  bridge on  downstream  of  Angeishpur/Bajapada  has

been abandoned  by  state government. Therefore, on  proposed  route

through Tantighai/Dahikhai/Kani  there  will  be  only  two  bridges with  better

vertical  clearance. At  about 10 km downstream  of  the  Sujanpur  weir,  near

Erada village the  Tantighi  river bifurcates in to  Bhongara  and  Tantighai as

could  be  seen from SOI topo map vide Fig 9.7. At  2 km downstream  of

bifurcation  at  Erada the   Bhongara  river bifurcates  in to Naunai  and

Dahikhai rivers (Fig 9.7). These  two  branches  again  join after  flowing  for

6.7 km and  ultimately again  outfall  in  to Tantighai  river  at  village Bajapada

near  Angeishpur ( Fig 9.6 and 9.7). In  order  to  divert  flow  through  proposed

route  along  Bhongara –Dahikhai- Kani   barrages on  Tantighai, Naunai and

Kani are  proposed by WRD at  locations  shown  in Fig 9.6. Fig 9.8 shows

detail  view  of Tantighai, Dahikhai and  Naunai rivers  along  withproposed

barrage  location  on  Google image.

Study  of  bathymetry  data of  Tantighai/Kani  river indicate that the bed  levels

are  of  the  order  of EL 9 m at  Sujanpur, EL 8 m near  bifurcation  at  Erada,

EL 5.0 m near confluence  with  Dahikhai and  0.0 m  near  Padanipal. River

bank  levels  along  the  reach  are  EL 15.5m at  Sujanpur, EL 13 m at Erada.

EL 9.0 m at Bajapada and EL 5.5m near  Padanipal/Manpur.Dahikhai  survey

data  isnot  available, Considering  the  bed  levels  and bank  levels alon

Tantighai/Kani it  is concluded  that Pond  level of  Barrage at  Padanipal

cannot  be  kept more  than EL 5.0 m. Therefore,  one  more  barrage on

Dahikhai  river upstream  of its  confluence with  Naunai will  be  necessary as

shown  in Fig 9.9 The  pond  level  of this  barrage on  Dahikhai could  be  kept

at EL 11 m. The  crest  level  of  this  barrage  could  be  kept at EL 6.0 m. A

navigation lock  will  be  essential  at this  barrage. After  availability  of  detail

survey  of  Dahikhai and  Naunai rivers extent  of  embankments required could

be  assessed. If  topographical  conditions  permit construction  of  Dahikhai

barrage  with minimum  submergence along  the  banks  of  these   two  rivers

then this  barrage  could  be  constructed  after Naunai & Dahikhai  confluence
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but  just  upstream of    confluence  with  Tantighai  as  shown  in Fig 9.9  If

conditions  permit  construction  of barrage at  this  location  then  the  Barrage

on  Naunai will  not  be  essential.

For  the  Barrage at  downstream  end  of  river  Kani near  Padanipal   pond

level  of 5.0 m ,and  weir  crest  level  of EL 1.0 m is  proposed. It  is  necessary

to  confirm  that the  vertical  clearance at  Manpur bridge  at  about 1.5 km

upstream   of  Kani outfall  in  to  Kharsua  at  Padanipal  will  be will  be

adequate  for proposed  navigation for   pond  level  of 5.0 m. If  vertical

clearance is  inadequate then this  barrage  need  to  be  shifted  about 1 km

upstream  of  the  bridge as  shown  in Fig 9.10. The  river  portion of  about  5

km  upstream  of bridge   experience  good  tidal  flow  and  flow depths  of  3m

and  above  were  reported during  survey  period. Hence  with some

maintenance dredging , required  LAD  could  be maintained  in  the

downstream reach from  proposed  weir at  Manpur to  Padanipal. On

downstream  of  Padanipal  up  to  Dhamra and  Paradip  adequatw  flow

depths will  be  available even  during  lean season  as  discussed. With the

pond  level  of  5.0 m the  embankment  raising  will  be  practically minimum to

provide   required free  board  since  the  bank  levels are 5 m to  9m from

Padanipal  to  Bajapada.  Navigation locks  will  be  necessary at  this  barrage.

It  may  be  mentioned that apart from barrages  at Jokadia, Jenapur  and

Sujanpur all  other  barrages all  other  barrages  are  exclusively  for  creating

required LAD and will  be  constructed  for  full bank to bank width and  with

weir  crest  level close  to  bed  level. This is essentially to pass flood

discharges  without  any obstruction.
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Summary of salient features  of various barrages from Pankapal  to Padanipal

Sl.

no

Barrage Name River Bed
RL
(m)

Pond
RL (m)

Weir-
crest

RL (m)

Navigation
lock

Bank RL
(m)

(existing)

1 Jokadia barrage Kharsua 13.0 20.0 14.78 Required 22.0

2 Jenapur barrage Brhmani 17.0 20.02 20.0 Nil 23.0

3 Sujanpur Tantighai 9.0 16 or

15

10.28 Required 15.5

4 Barrage d/s of

Burhi confluence

Kharsua 9.0 16 or

15

10.0 Nil 14.5

5 Tantighi barrage

at Erada

Tantighai 8.0 11.0 9.0 Nil 13.0

6 Barrage at mouth

of Naunai

Naunai Data

NA

11.0 Nil Data NA

7 Bajapada Barrage Dahikhai 5.0

Appr

11.0 6.0 Required 9 to10

8 Padanipal/Manpur Kani 0.00 5.0 1.0 Required 5 to 5.5

All  the pond  levels and  weir  crest levels given  above  are  based  on  available

topographic  data and these  are  required  to  be confirmed,refined and  finalized  on

the  basis  of  mathematical  model  studies  for  channel  network of  Brahmani  river

delta  from  Pankapal  to  Mangalgadi- Dhamara and  Hansua  river  mouth  in  Bay of

Bengal.  The  topographical/bathymetry  data of  all river  channel  including Burhi,

Bhongara, Naunai and  Dahikhai rivers  will  be  essential and  need  to  be

collected.These  studies  may  be  carried  out with  and  without proposed barrages

to  asses design  adequacy and  also  impact  of  these  structures on  flow

conditions in  upstream and  downstream  reaches. The  flow  conditions  predicted

Bridge
locations
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from  these  studies will  be  useful  for  assessing need of  raising

embankments/banks  as  well as detail  planning  and design  of bank  protection

works. These  studies  should  be  carried  out for flood  conditions  as  well  as  lean

season flows. Predicted  water  levels  for  lean  season  flows  will  be useful to

assess dredging requirements in  some  critical  reaches. However, with proposed

ponds, capital dredging is likely to be reduced.

Need of integrated operation of all barrages:

Keeping  in  view the  prime  objective  of  maintaining required  water  levels  in  four

ponds for  almost  entire year and  also  efficiently discharging high floods during

monsoon  will  need integrated  operation  of  these 7 or 8 barrages. With  efficient

integrated operation  of  these  structures  navigation  will  be  feasible  for  maximum

number  of  days  in  a year without aggravating flooding situation. The  WRD Odisha

will  have to take  care  of  this crucial  aspect  efficient  functioning  of  this  project  to

satisfy  navigational as  well  as irrigation needs.

Measures for immediate operation of 500 DWT vessels:
The  IWAI has  urgency of starting immediate  operation  of 500 DWT vessels  from

Jokadia  to  Dhamra  & Paradip till  the  time Jokadia  barrage  is  reconstructed. A

temporary terminal is proposed for this purpose. The WRD  has  denied dismantling

of  Sujanpur  and  has  decided  to convert  into  barrage. Therefore,  vessels  will  not

be  able to cross  Sujanpur  weir and  go  to Jokadia  till Sujanpur  barrage  is

constructed  with  navigation  locks. Therefore Addl. Secretary Ministry  of  surface

transport  has suggested to  locate temporary  terminal  downstream  of  Sujanpur

weir to  start operations  of  500 DWT  vessels through  Tantighai/Kani and Kharsua.

As suggested by the Additional Secretary, MoST, this location is to be suggested by

Port Authorities in consultation with State Government Officials. However, the

suggested location for setting up of Temporary Terminal at downstream side of

Sujanpur weir have been shown on a Google image (Refer Figure 11 – 1b) and

included in the Report.
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Details of proposed Cross structures in the modified route from Sujanpur to
Padanipal via., Kani/Tantighai River:

Four Cross Structures have been proposed along the waterway in the modified route

at Burah River confluence, Erada, Nua nai and Padanipal (Refer Fig.9.6), as there are

number of low level bridges in the earlier route of Kani river for which the survey has

been completed. The details of these four cross structures are as follows:

These cross structures have been proposed along with gates and bridges and their

location shall be finalised subject to mathematical model studies, detailed  designs,

investigations, etc., The cross structure / Barrage for Bajapada (Refer Fig.9.6) can be

concluded only after conducting the mathematical model studies and hence the same

has not been included in the Report

Sl.No. Name of River Width of River (m)

1 Burah River confluence 320 m to 350 m

2 Erada 130 m to 150 m

3 Nau Nai 80 m to 100 m

4 Padanipal 150 m to 180 m



Fig- 9.6 Proposed cross structures in Tantighai-Kani river system

Bridge
Locations



Escape at Bodua

Brahmani River

Kharsua RiverTantighai Bhongara

Fig 9.7- Tantighai , Naunai, Dahikhali and Kharsua Reach  Downstream  of Bodua

Dahikhai
Naunai

Tantighai Bajapada village



Tantighai
River

Kharsua River

Proposed Barrage

Tantighai
River

Tantighai River
Bhongara River

Dahikhai
River

Naunai River

Fig 9.8 Tantighai, Bhongara, Naunai and Dahikhai rivers and proposed  barrage  locations
on Tantighai and Naunai

Proposed Barrage
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River
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Fig 9.9 – Tantighai, Dahikhai and Naunai river  reach and  proposed locations for  Barrages

Alternate locations for
barrage on Dahikhai
River



Alternate locations
For Barrage at
Padanipal & Manpur

Padanipal

Kharsua River

Fig 9.10 Kani River  reach Near Padanipal/Manpur &   proposed alternate Barrage
locations
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Bridge

Kani River



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Chapter 10 

Cargo and Traffic Details 



Consultancy Services for the Study for Revising the DPR of
National Waterway-5 for developing the stretch between
Pankapal / Jokadia to Dhamra & Paradip in the State of

Odisha

Chapter 10 Page 1 of 7 Final Report

Chapter 10 - Cargo and Traffic Details

10.1 General

An attempt was made to collect the traffic & cargo details from the industries at

Kalingangar, DPCL and Paradip Port Trust. In this connection a meeting was

held at Jajpur with all the officials of the Industries of Kalinganagar Industrial

Association in the Jindal Conference hall on July 5th 2014 for appraising them of

the waterway development and seeking their inputs on type and volumes of

cargo including the forecasting.

10.2 Kalinganagar Industries

The cargo details from the Kalinganagar Industries were received on August 16th

2014. They have indicated a cargo movement of 4.34 Million Ton Per Annual

(MTPA) of onward cargo and 1.66 MTPA of return cargo which comprises of

Coal, Iron ore, Dolomite/lime, chrome ore, MS shredded scrap, SS scarp,

finished coke. These details are attached as Annexure – 10 A for ready

reference. The same are given in Table 10-1.

Table 10-1 Cargo Projection Details of Kalinganagar Industries for year
2030

Sr.
No.

Type of Cargo Upstream (u/s)
cargo in MTPA

Downstream (D/s)
cargo in MTPA

1. Iron ore 1.20 -
2. Chrome ore 0.40 -
3. MS sheered scrap 0.17 -
4. SS scrap (Containerized) 0.10 -

5. Coke - 0.76
6. SS finished (Coil / Plate) - 0.9

Total Cargo (MTPA) 1.87 * 1.66

* A cargo by 1.87 MTPA has been only considered, as some of the cargo like

Coal, Chrome and Lime Stone has been considered in DPCL cargo data as

given below.
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10.3 Dhamra Port Company Limited (DPCL / ADANI)

WAPCOS had also contacted DPCL during July 2014 for their cargo details /

volumes and projects for our planning of the Pankapal terminal facility. DPCL

(Adani) have indicated only two type of cargo i.e. coaking coal and limestone for

movement towards Kalinganagar and they are not contemplating any return

cargo.  The volumes indicated by DPCL (Adani) is about 1.30 MTPA (coal &

limestone) in the first (1) year raising up to 4.55 MTPA at the year 2020-2021.

Assuming the same rate of growth, we can achieve cargo volumes of 10.40

MTPA in the year 2029-30 (i.e. 2.40 MTPA of lime stone and 8.0 MTPA of

coaking coal). The basis of the assumption is 5% of the total volumes that can be

handled by DPCL for Kalinganagar industries in next six years (i.e. 26 MTPA),

has been considered for the first year in 2015 and there by gradually ramping up

to 17.5% up to the year 2020-21 and further up to 40% by the year 2029-2030.

There is no return cargo projected by DPCL. The details received from DPCL

(Adani) on July 25th 2014 are enclosed at Annexure – 10 B for ready reference.

The same are tabulated in 10-2.

Table 10-2 Cargo Details and Projections of DPCL (Adani) upto year 2030
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