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Disclaimer

ThisFinal Feasibility S LJ2 NI 6 G KS WwSLEZ NI QO F2NJ GKS /t dad SN n
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not express an opinion as to the accuracy or completeness of the information provided, the
assumptions made by the parties that provided the information or any conclusions reached by those
parties. This Report has been peged based on information received or obtained, on the basis that

such information is accurate and, where it is represeriteBteedback as such, complete.

Neither Feedback or any of its associates, nor any of their respective Directors, employees or
advsors make any expressed or implied representation or warranty and no responsibility or liability
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Report may lead to inferences, which may be at divergence with the conclusions and opinions based
on the entirety of this Report.

This Report is furnished on a strictly confidential basid is for the sole use of the person to whom

it is addressed. Neither this Report, nor the information contained herein, may be reproduced or
passed to any person or used for any purpose other than that stated above. By accepting a copy of
this Report, tle recipient accepts the terms of this Notice, which forms an integral part of this
Report.
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1 Executive Summary

A total of 56 km of Budha Balanga riegistem from Patalipura village Chandipur fishing harbour

was studied. The study mainly consists of carrying out single line bathymetry/topography. The
survey was carried out in February 2016. Major inventories like cross structures, dams, barrages and
details of these structures iretms of vertical and horizontal clearances were collected. The river
was found to have 11lbridges and 13 other cross structures. A lot of island formations were observed
along the river stretches, mainly of sand, during the survey.

As part of the presenstudy, a preliminary market analysis was also carried out to ascertain the
traffic potential along the study stretciBalasore ighe major industrial clusteralong the study
stretch that can generate the traffiédluminium and ferro alloys are the maindumstries The total
traffic potential estimatedis 0.281TPAin 2015 Chandipur fishing port is located in this stretch.
Waterfalls at Joranda and Duduma and wildlife sanctuary at Similipal are potential tourist
attractionsThe summary of the study alongttvihe major fndings are as mentioned below:

Salient Features at a GlangegBudha Balanga River

SNo. Particulars Details
1. Name of the Consultant Feedback Infra Pvt. Ltd.
2. Cluster number & States Cluster 4 : Odisha
National Waterway no.23
Waterwaystretch, NW# y . . . _
3 Stretch From Patalipura village to Chandipur Fishing harbour
CNRY X0 (G2 T
Total Length 56 km
4. Navigability Status Presently no navigation exists.
Tidal anchon-tidal portions i) 38 km stretch upstream from Budha Balanga mouth is under the tids
a) influence
(from-—-0G2 X®d f Sy i) Average Tidal variatio®.1m
average tidal variation)
) ) i) Survey period: Februa®016
i) Su;vey period {---to - i) LAD status
Depth Length of river (km)
LAD Status (w.r.t.CD) (m) 0- | Oct | 20- | 30- | 40- | 50- | L\
b) 10 | 20 | 30 | 40 | 50 | 56
ii) < 1.0 m(km) <1.0 |2.08|5.85|3.85|4.06| 3.23| 0.62| 19.69
i) 1.0m to 1.5m (km) 1.015 | 573| 148|187 | 219 135|058 | 13.2
iv) 1.5m to 2.0 m (km) 1.52.0 | 0.83| 052 0.84| 0.83| 1.46| 0.42| 4.9
v) >2.0m ( km)
>2.0 |1.36|215| 3.44|292| 3.96| 4.38| 18.21
Cross Structures
i) Dams, weirs, barrages etc. i. No barrages
( total number; with
C) navigational locks or not) ii. Bridges : 1; HT Lines 13

ii) Bridges, power cables etc.

( total number range of
horizontal and vertical clearanc
w.r.t. H.F.L)

Range oHorizontal Clearancel2-35m
Range of Vertical clearanc8:5-9.5m

Feedback Infra (P) Limited
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Avg Discharge: 0.54fs to 288613%/s
<200 - 312days

. 200-500¢ 36days
A h .ofd
d) vg discharge & no. of days 500700c 7days
700-900¢ 4days
>900¢ 7days
e) Slope (1 in---) 1in6870

5. Traffic potential

Total Traffic potential from Balasore0.28VTPA for the year 205

Present IWT operations, ferry

a) . . . No operations.

services, tourism, cargd,any

Important industries within ) . . .
b) SOEm Balasore Alloys, Birla Tyres, Alom Extrusion Ltd., Emami Paper Mill
0 Distance of rail and road from 1 -4km from main line

Industry

[ 2yadAf G ydQa
6. for going ahead with Stagié
(DPR preparation)

N.

56km of Budha Balangean be considered for Stagd (DPR preparation)
As the Divertible Traffic is only estimated at 0.28MTPA, the waterway ci
be developed for passenger movement. This in turn can improve the
connectivity for the popution along the waterway, thus, helping in social
upliftment of the local population.

Any other
information/comments

Chandipur fishing poiis located in this stretch. Waterfalls at Joranda and
Duduma and wildlife sanctuary at Similipal are poterattdactions

Feedback Infra (P) Limited
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2 Introduction

2.1 Inland Waterways Authority of India

Inland Waterways Auttrity of India (IWAI) was set up on"2Dctober 1986 in order to develop and
regulate the inland waterways for shipping and navigation in Indtee Authority primarily
undertakes projeds for developmentand maintenance of IWT nfrastructure on Natonal Waterways
(NW).

2.2 Brief introduction to waterways of India

DAOSY LYRAIFIQ& f2y3 O2F&GEAYS FYR Yiye 6FGSNBL &>

segments have huge potential. India has about 14,500 km of navigable waterways which comprise
rivers, canals, backwaters, creeks, etc. Howewsrpperatons are currently redricted to a ew
stretches in the Ganga-Bhagirathi-Hooghly Rvers, the Brahmapura, the Barak Rver, the rivers in

Goa, the backwaters in kKrala, inland waters in Mumbai and the delta in regions of the Gdavari-

Krishna Rvers. There is a need to promote these environmérmendly and coseffective modes of
transport as these remain largely underutilized accounting for less than 0.5% of total traffic within
India.

In a bid toboost transportation of goods and passengers through waterways, the government gave
its nod for enactment of legislation for covering 106 river stretches across the country as National

Waterways.

2.3 Project overview

Inland Waterways Authority of India (IWAnitiated the project for preparation of detailed project

report of 53 inland waterways in India. The project has been divided into eight clusters and
FEEDBACK INFRA Pvt. Ltd. has been engaged for the preparation of Detailed Project Report for
cluster 4which includes the following four river stretches of Odisha:

S.No. River Name Total Length Length under project
1 Baitarani River 360 km 49 km
2 Birupa/Badi Genguti/ Brahamani River 799 km 152 km
3 Budha Balanga 198.75 km 56 km
4 Mahanadi 851 km (494m in Odisha) 425 km

Tablel: List of the river stretches under study

2.4 Objective of the study

Objective of present study is to explore the potential of rivers in cluster four for year round
commercial navigation. To achieve thise consultant needs to conduct a two stage study, Sthge
consisting of a feasibility study and recommendations thereafter for a possibility of composite and
integrated development of proposed waterways to achieve navigation and to develop water
transport facilities in the study area. If feasibility study establishes the scope for navigation and
potential to develop waterway transport facility, a Detailed Project Report needs to be prepared for
identified feasible waterways and that would include detailggirographic surveysnvestigation,
traffic survey, proposed location for terminals and cost assessment etc.

Feedback Infra (P) Limited 6
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The present Draft Feasibility Report covers the review of data, reconnaissance survey, present state
of affairs, traffic analysisind availablenavigable stretches fdBudha BalangRver.

2.5 Scope

Scope of Work Stage 1
Stagel study consists of conducting feasibility study of the waterway for navigation. Broad scopes of
Stagel activities are as mentioned below,

a) Reconnaissance Survey

b) Collectionand review of available data

c) Feasibility Report

Scope of Work Stage 2
Stage-2 study consists of preparation of detailed project report for feasible stretch of the river.
Broad scope of stage activities are mentioned below.

a) Detailed Hydrographic Swey & hydremorphological survey

b) Traffic Survey & Techno economic feasibility

c) Preparation of Detailed Project Report

The present study is limited to establish the feasibility of waterways for inland navigation i.e. upto
Stage-1 only.

Feedback Infra (P) Limited 7
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3 Approach& Methodology

3.1 Stage-1
To successfully deliver the project requirements, the Consultant prepared a stepwissryatiodel.
The approach and methodology used for Stalgsetudies are as mentioned below:

- Collection of Secondary
Data

- Appointment of Survey
Agency

—_——————

7 Site Visit (Consultation)
- Meeting with Authorities/
Local Agencies to
understand various

, “Site Visit (Field Survey): \
- Single Line Bathymetry

- Topography Details

- Horizontal and Vertical

_______~

1
|
aspects of the study area : Clearances
such as Current , - Inventory of Major
+_ Utilization ’ Data Analysis : aspects
_____________ . - Collection of primary
~_  details. U

1 S S e - =

Market Analysis

Identifying Traffic
Potential

Draft Feasibility

Completion of Stage 1

Figurel: Stagel methodology flowchart

Subsequent to award of the assignment, the consultant engaged a sagecy for the collection

of the required primary and secondary data. Parallel to the submission of the Inception report, the
consultant visited the site for reconnaissance survey, site supervision and stakeholder consultation.
Present condition of the vers was visually assessed. Survey progress was checked and secondary
data pertaining to the present river was obtained. The data thus collected was analysed to
determine the navigational feasibility of the earmarked river stretches along with the market
analysis and the analysis of the traffic potential on the navigable stretches.

Feedback Infra (P) Limited 10
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4 Study area profile

Odisha is a state on the eastern seaboard of India, located betwegm §7Q [°% R QH # 2 NI K
latitudes and between &0 ¢ Q I°PWyRQ yorl ad f 2y 3IAGdzRSad LG aLINBI Ra
It is bounded by West Bengal in nomtlast, Bihar in the north, Madhya Pradesh in the west, Andhra
Pradesh in the south and the Bay of Bengdhe east.

4.1 Physiography

On the basis of homogeneity, continuity and physiographical characteristics, Odisha has been
divided into five major morphological regions: the Odistoastal plain in the east, themiddle
mountainous and Highlands Region, @entral plateaus, the western rolling uplands and the major
flood plains.

The Odisha Coastal Plaiase the depositional landforms of recent origin and geologically belong to
the posttertiary period. This region stretches from the West Bengal border.

This region is the combination of several deltas of varied sizes and shapes formed by the major rivers
of Odisha, such as the Subarnarekha, the Budhabalanga, the Baitarani, the Brahmani, the Mahanadi,
and the Rushikulya. Therefore, the coastal plai@dihais called the "Hexadeltaic region".

Middle Mountainous and Highlands Regionovers about thredourth of the entire State.
Geologically it is a part of the Indian Peninsula which as a part of the ancient landmass of the
Gondwanaland. The major riveo$ Odisha with their tributaries have cut deep and narrow valleys.
This region mostly comprises the hills amduntains of the easterntmts which rise abruptly and
steeply in the east and slope gently to a dissected plateau in the west running from-easth
(Mayurbhanj) to northwest (Malkangirig). This region is well marked by a number of interfluves or
watersheds.

The Central plateauare mostly eroded plateaus forming the western slopes of the Eastern Ghats
with elevation varying from 30610 metres. The PanpostKeonjhar-Pallahara plateau comprises

the Upper Baitarani catchment basin.

The western rolling Uplandsare lower in elevaon than the plateaus having heights varyifigm
153 metres to 305 metres.

4.2 Rivers

4.2.1 River System of Odisha

There are four groups of rivers which flow through Odisha into the Bay of Bengal forming the flood
plains.
1 Rivers with source outside the stateh@ Subarnarekha, the Brahmani and the
Mahanadi)
1 Rivers with source inside the state (the Budhabalanga, the Baitarani, the salandi, and the
Rusikulya)
1 Rivers with source inside the Odisha flow through other states (the Bahudu the
Vansadhara, and the Nagdiya

Feedback Infra (P) Limited 14
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1 Rivers with source inside Odisha, but tributary to rivers which flow through other states
(the Machkund, the sileru, the Kolab and the Indravati)

The state accommodates the river basins of 12 rivers flowing through the state.

4.2.2 Rivers under Study

The study area includes sections of four main river stretches namely Mahanadi, Baitarani, Budha
Balanga, Brahmani, Badi Genguti and Birupa that form part of an elaborate network of rivers flowing
through the State of Odisha. Given below is the map of foain stretches earmarked for the study.

SAMBHALPUR

o

Mahanadi R. 3 PORT F
BrahmaniR.

3 -

E

N

G

PHULBANI A

L

PARADIP

BHUBANESHWAR PORT

1 Mahanadi(Luna 2 Birupa/Badi Genguti/Brahma 4 Budha Balanga

425 km 77km 25km 54 km 49 km 56 km
(Sambalpuc, Paradip) (BirupaBarage; BhrahmanDhamra conﬂuencefDaﬁapurc Confluence with  (Patliputrag Confluence with
Bay of Bengal) Bay of Bengal)

Figure2: Rivers stretches under study

The present Draft Feasibility Report covers the review of data, reconnaissance survey, present state
of affairs, traffic analysignd availablenavigable stetches for Budha Balanga River.

.  Budha Balanga
The BudhBalanga originates from the Similipal range of hitidvlayurbhanj district and travels a
total length of 198.75 km. before it finalljneets Bay of Bengal. Prominent tributaries the
Budhabalanga are Palapala, Sunei, Kalo, Sanjo, Deo, Gangahari and Katra.

56 kms length of the river from Barrage (approx 300m from Patalipura village) at Lat 21°38'12.96"N,
Long 86°50'53.17"E to confluence of Budha Balanga river with Bay of Bengal dipGh&mshing

Port Lat 21°28'12.14"N, Long 87° 4'11.60ds been earmarked for th@resentstudy. The study
stretch isas shown irFigure 32.

Feedback Infra (P) Limited 15
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pldnanyi
Jogal
Bhadada Kolkotha ha
Jadida
PataliputraVillage
Pasuda . g€
Manatri ! .
d Baisinga
X
Kuamara Jadida taa,
"ah< Rupsa ]
- Ganja
*
K Kundali
B Bolanga
BudhaBalangaRiver:
i - 56/km'stretch under study] sartha
dangi ?
L
e s Kasafal
Remuna Digida l,‘k >
Baleshwar -' Baharda Bahabalpur ey
o Balasore § Y\f
Coniatl sy * Yeuumn
*
Legend Nilagiri < - y{
B Barrage N F(_Jhr?gshpur
> Bridge Bidei is |ng&gmr
Figure3: Budha Balanga river stretch under study
4.3 Climate

The state has tropical oiiate, characterized by high temperature, high humidity, medium to high
rainfall and short and mild winters. The soutlest monsoon normally sets in the first week of June
in the coastal plain, and by first week Zfly, the whole of the state is under tliell sway of the
southrwest monsoons. By mi@ctober, the southwest monsoon withdraws completely from Orissa.

431 Rainfall

The normal rainfall of the state is 1451.2 mm. About 75% to 80% of rainfall is received from June to
September. Floods, droughts and cyclones occur almost every year varying intensity. The graph

below shows the rainfall trend from 1961 to 2013.

Annual Rainfall in Odisha (1961-2013)
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Figure4: Rainfall trend from 19612013
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5 Data Collection and Survey Methodology

5.1 Details of primary andecondary surveys for stage 1

In addition to the methodology flowchagresented a detailed descriptive methodology of surveys
and analysis for stagk has also been prepared which further details out the aspects which shall be
covered and sample templadeof the analysis which shall be carried out.

5.2 Secondary data collection

Consultant carried out secondary data collection from various stakeholders related to the waterway
which included varios Govt. gencies, PSUs, Central Water Commission etc. Dethfedf
stakeholders conswdd are as mentioned ifiable2 below:

1 I
! Central Water Commission Do Pollution Control Boards !
e B SRy
! River Boards - Committees |
Ry Sy Spupuytysg oy Ry
! Survey of India - Census of India |
e e e e e | e e e e e |
T T T T T T T T T T T T T s s L
! Industry Boards P Statistical Deprtment )
e e e e e e e e e —— — — ——— ] e e e e e e e — ——— |
: MoEF Lo MoS/ IWAI I
S I e e e e ——— |

Table2: List of Stakeholders consulted

5.3 Primary datacollection (Reconnaissance survey)

As a part of the reconnaissance survey, the Consultant carried out the field surveys covering the
inventory of major aspects including terrain, cross structures, land use, existing facilities etc. across
the proposed Inlad Waterways. The detailed flowchart of the reconnaissance sus/ghown in
Figure mentioned below

Reconnaissance Survey

'

Inventory of majar Physical examination of the
aspects depth of river stretch
Details of Barrages, Harizontal Mertical
Bridges (typesize and clearances of the X
lacation), etc. structures across river DdESI;id Mo Topography
stretches P
available

l Yes

Bathyretric Sursey

l

+

v

Input for feasibility report

Figure5: Flowchart showing Reconnaissance survey methodology

As a part of the reconnaissance survey, the Consultant cawigdsingle line bathymetric/
topographic survey. In addition to the single line bathymetry/topographic survey, details of bridges,
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cross structures such as barrages, weirs, terrain details, vertical and horizontal clearance etc. were
collected during thiseconnaissance survey.

rvey ageng was appointed to carry out the above mentioned reconnaissance task. Given below
are the details of the agegc

S.No. Survey Agency River Total length

1 GMI Budha Balanga Rive 56 km
Table3: Survey agency appointed for Survey

The data received from the reconnaissance surwa&s analysed to identify the relevant river
stretches fomavigational potential andommercial viability.

5.4 Survey equipment details for reconnaissance survey

5.4.1.1 Bathymetric survey

The bathymetry survey will be carried out using Bathy 500 portable shallow \Eates sounder
supported by DGPS Beacon Receiver and HYPACK data collection and processing software. The
survey will be carried out using a fiber boat witkfety equipment. The BathypO0OMFecho sounder

is an electronic hydrgraphic survey instrument used for measuring depths with precision chart
recordings and digital data output. The Bath0 echo sounding systems are based on the principle

that when a sand signal is sent into the water it will be reflected back when it strikes an object.
HYPACK survey software is used for bathymetry data collection and processirtgchbhsounder

and DGPS receiver were interfaced through HYPACK software with onbodrdeRédsition and

depth will be recorded along the pglanned transect at etermined interval continuously.

Survey gssel
Locally hired survey vessel will be used for carryingtbetsurvey A small inflatable boat with

draught of 0.2 metres is usedrfoollecting bathymetry data.

Figure6: Survey vessel
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Position ixing
The position fixing was done by using differential global positioning system not less than 12 Channel
receivers for sulmetre accuracy. Differential Global Positioning System (DGPS) is an enhancement

to Global Positioning Systethat provides improved location accuracy.

: =
K 14 P19 14
= 3
«* ¥a
\ \g .- . =
Measured: xy z 7 . True:xy z
g -
Delta: xy z — ) Measured: Xy z
Corrections applied £ o
after survey / Deltacocyiz
'lrllL \} z _ ‘ a5

Figure7: Position fixing using differential GPS

Otherinstruments
Hemisphere R110 DGPS system

For present studgpne Hemisphere R110 DGPS syst&uadgivey will be used

Navigation & data logging gstem

1 To provide oHine route guidance, log navigation data, provide QC of navigation

data, etc. The system comprises of the following equipment:

OneHPLaptop

OnePositioning & sensor interfaces
Sufficient Paper Rolls

=A =4 =4 =

OneHYPACK/ersion 2012 Navigation & Data Logging Software

The survey was conducted in W&&spheroid with no datum transformation.

Local Datum Geodetic Parameters

Spheroid

WGS84

Datum Transformation

None

Semimajor axis (a)

6378137.0000 m

Semiminor axis (b)

6356752.3142 m

Eccentricity

0.0818 191909 28906

Inverse flattening (1/f)

298.257223563

Projection Parameters

Grid Projection

Universal Transverse Mercator

CentralMeridian (CM)

87 o East (Zone 45)

Origin Latitude (False Lat) 0.00
Hemisphere North
False Easting (FE) 500000.0 m
False Northing (FN) 0.0m
Scale Factor on CM 0.999600

Units

International Meters

Table4: Local Datum GeodetiParameters
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Single Beam Echo Sounder System

Single beam echo sounders are by far the most numerous sonar systems in useTtbdgyare used
on a wide range of vehicles from small pleasure boats, to huge cruise ships and tartkeysspan a
wide range ofpplications including:

Water depth indicators, both for bottom avoidance and for navigation

Fish finding, both sport and commercial

Bottom classification, (rock, silt, eelgrass, etc.)

Military, target localization

Upward looking, for submarine ice avoridz

Surveying, both for navigational charts and for resources exploration

= =4 =4 4 =4 =4

Single beam sonars measure the time it takes for an acoustic pulse to travel from the sonar
transducer to the bottom and back up to the sonar transducer.

The depth is given by tHellowing equation.
Z=t*c/2

Where Z is the depth, t is the time, c is the average sound speed and the division by two accounts for
the pulse having to travel the distance in both directions. Following are some of the instruments
used for present study.

Bathy 500 dual frequency Echo Sounder
One Dual frequency transducer 33kHz & 200 kHz + mounting bracket & base plate

Survey software (HYPACK)

Survey software was used for data collection and processing. It is integrated, first generation hydro
graphic survey software developed by Coastal Oceanographical INC., USA. It works in MS Windows
2LISNF GAYy3 SY@ANRBYYSYy(God ¢KSYLR NI AWDao IRCGHEANEdoLNE A
5C- 2N) aAONRAa2F0iQa 5Db F2NXIGP LG SylofSa G2 | dz
bottom coverage grids in a graphical environment. The survey tracks were planned using this
software for accurate manoeuwmg of the vessel and to keep the accuracy of the track. The post
processing of the survey data and preparation of map were carried out using this software.
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.  Topographic survey
Following are the instruments used for topographical survey
- Two Trimbé SPS 855 RTK System with one Base and two Rover
- One NikorAuto level with levelling staff
Three Auto Level with levelling staves and tripod

Figure8: Topographic Survey Instrument (Two Trimble SPS 855 RTK System)
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6 Technical Analysis

In this section, various parameters like analysis of present state of affairs, details of single line
bathymetry/topography survey, water depth details, digaof bridges/crosstructures andother
salient features along the river, river bed profile, available navigable stretch, classification of
waterways etc. are covered.

6.1 Analysis of present state of affairs

The survey area originates from 300 metre approximately from Patadipuillage and ends at the
confluence of Budha Baland@wver with Bay of Bengal at Chandipur Fishing Port which is 56 kms.
This river is found to be tidahfluenced from the river mouth to Gambharia village, the total tidal
influence zone is about 38krithe H.F.L at Govindpur gauge station i.e. 9.5m above M.S.L has been
adopted for this riverThere are no major gustrieslies in the stretch. Min crops grown are paddy.
Budha Balanga river studirestch is as shown in Figure mentioned below.

Skundali

‘Haldipada

Balasore

{Gopinathpur

C sEhandin

Figure9: Budha Balanga river stretch under study

I. Water Depth Details

Out of total study stretch of 56km, 18.0 km is found to have water depth of greater than 2m(when
adjusted to chart datum). Around 20.0 km i.e. 35 percent of the sttdych has less than 1.0 m of
water depth available.
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