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Salient Features of Kosi River
SI.No Particulars Details

Name of Consultant

Precision Survey consultancy

RegioriCluster number &
State(s)

Category, Bihar

a) Waterway name

b) NW #

c) Total stretch and lengt
of declared NW( f r o
Toé, | eng)t h &
d) Survey Pe

a) Kosi River
b) NW - 58

c ) oril@nce of Kosi with Ganga River at Kursaa&osi Barrage at Bhim
Nagar 040kn.33. 0O
d) 10"May, 2016 to 28 September , 2016

Tidal & non tidal portions
(from é to
variation at every 10 km)

7

There is no tidal influencund in the entire stretch of this river.

Lad (Least available dept ObservedDepth
status
Stretch-1 Stretch- 2 Stretch - 3 Stretch-4 Stretch-5 Stretch -6
(0-10km) | (10-20km) | (2030 km) | (30-40 km) | (40-50 km) | (50-60 km)
i) <1.2 m (km) 0 11 11 0 11 0
i) 1.2 mto 1.4 m (km) 0 12 0 0 12 0
i) 1.5 mto 1.7 m (km) 0 1.7 0 0 0 0
iv) 1.8 mto 2.0 m (km) 0 2.0 2.0 2.0 1.8 2.0
v) >2.0 m (km) 10.00 4.0 6.9 8.0 5.9 8.0
Total=10.0 | Total= 10.0 | Total=10.0 | Total=10.0 | Total= 10.0 | Total=10.0
Stretch-7 Stretch-8 | Stretch-9 Stretch-10 Stretch-11 Stretch-12
(60-70 km) | (70-80km) | (80-90 km) | (90-10km) | (100-110km) | (110-120km)
i) <1.2 m (km) 0 11 26 6.7 6.5 6.5
i) 1.2 mto 1.4 m (km) 0 0 1.3 1.2 1.2 1.2
i) 1.5 mto 1.7 m (km) 15 0 0 0 0 0
iv) 1.8 mto 2.0 m (km) 2.0 20 2.0 0 0 0
v) >2.0 m (km) 6.5 6.9 4.1 21 2.3 2.3
Total= 10.0 | Total=10.0| Total=10.0| Total= 10.0 | Total= 10.0 | Total= 10.0
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SI.No Particulars Details
6.
Stretch-13 Stretch-14 Stretch-15 Stretch-16 Stretch-17 Stretch-18
(120130km) | (130-140km) | (140-150km) (150-160) (160-170km) (170-180km)
) <1.2 m (km) 2.7 4.4 4.9 4.6 3.2 35
i) 1.2mto 1.4 m (km) 13 0 1.2 1.2 1.2 1.2
i) 1.5 mto 1.7 m (km) 0 15 1.6 1.6 1.6 1.4
iv) 1.8 mto 2.0 m (km) 2.0 1.9 0 0 1.9 1.8
v) >2.0 m (km) 4.0 2.2 2.3 26 2.1 2.1
Total10.0 Total10.0 Total10.0 Total10.0 Total10.0 Total10.0
Stretch-19 Stretch-20 Stretch-21 Stretch-22 Stretch-23 Total
(180-190km) | (190-200km) | (200-210km) | (210-220km) | (220-233.040km) (km)
i) <1.2 m (km) 3.1 3.1 3.2 11 3.640 64.140
i) 1.2 mto 1.4 m (km) 14 14 12 12 21 20.7
i) .5 mto 1.7 m (km) 16 16 15 17 2.0 193
iv) 1.8 m to 20 m (km) 1.8 1.8 1.8 1.9 1.8 325
v) >2.0 m (km) 2.1 2.1 2.3 41 35 96.4
Total
Total10.0 Total10.0 Total10.0 Total10.0 Total13.040 233.010
Reduced Depth
Stretch-1 Stretch- 2 Stretch - 3 Stretch-4 Stretch-5 Stretch -6
(0-10 km) (10-20 km) (20-30 km) (30-40 km) (40-50 km) (50-60 km)
i) <1.2 m (km) 0.9 34 4.9 6.1 3.8 3.8
i) 1.2 mto 1.4 m (km) 13 1.2 1.2 0 1.2 0
i) 1.5 mto 1.7 m (km) 15 15 0 0 0 0
iV) 1.8mto2.0m (km) 1.8 1.8 1.8 1.8 1.8 0
v) >2.0 m (km) 45 2.1 2.1 2.1 3.2 6.2
Total=10. 0 | Total=10.0 Total= 10.0 Total=10.0 Total= 10.0 Total= 10.0
Stretch-7 Stretch-8 Stretch -9 Stretch-10 Stretch-11 Stretch-12
(60-70 km) (70-80 km) (80-90 km) (90- 100 km) | (100-110 km) | (110-120 km)
1) <1.2 m (km) 2.8 3.6 5.7 6.3 6.4 7.3
i) 1.2 mto 1.4 m (km) 0 0 12 0 0 1.2
jii) 1.5 mto 1.7 m (km) 0 0 L7 L5 15
iv) 1.8 mto 2.0 m (km) 20 20 0 0
v) >2.0 m (km) 5.2 4.4 3.1 2.0 2.1 0
Total=10.0 Total=10.0 Total=10.0 Total=10.0 Total=10.0 Total=10.0
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SI.No Particulars Details
Stretch-7 Stretch-8 Stretch -9 Stretch-10 Stretch-11 Stretch-12
(120-130 km) | (130-140 km) | (140-150km) (150- 16Ckm) | (160-170km) | (170-180km)
i) <1.2 m (km) 5.6 4.7 5.2 7.2 4.6 8.8
i) 1.2 mto 1.4 m (km) 1.2 1.3 1.2 1.2 0 1.2
i) 1.5 mto 1.7 m (km) 0 0 15 1.6 1.5 0
iv) 1.8 m to 2.0 m (km) 0 1.8 0 0 1.8 0
V) >2.0m (km) 3.2 2.2 2.1 0 2.1 0
Total=10.0 Total=10.0 Total=10.0 Total= 10.0 Total=10.0 Total=10.0
Stretch-7 Stretch-8 Stretch -9 Stretch-10 Stretch-11 Total
(180-190 km) | (190-200 km) | (200210 km) | (210 22Ckm) | (220-233.040km) (Km)
i) <1.2 m (km) 8.8 8.8 8.8 8.8 6.240 132,50
i) 1.2 mto 1.4 m (km) 1.2 1.2 1.2 1.2 1.3 19.50
|||) 1.5mtol.7m (km) 0 0 0 0 1.6 13.90
iv) 1.8 mb 2.0 m (km) 0 0 0 0 1.8 18.4
v) >2.0 m (km) 0 0 0 0 2.1 48.7
Total=10.0 Total=10.0 Total=10.0 Total=10.0 Total= 13.@10 22%%!;0
7. | Cross structures
i) Dams, weirs, barrages | ) Barragei Kosi Barrage.
etc
(total number; with navia-
tion locks or not)
ii) Bridges, Power cables | ji) RCC Bridge 06 (Six),Railways Bridge?2 (Two)
etc iii) Under constructiofRailwayBridge-01 (one)
[total number; range of
horizontal and vertical Clearance w.r.t H.F.L Min (m) Max (m)
clearances] Horizontal Clearancg 31.48 61.10
(m) i ‘
Vertical Clearance
w.r.t. HF.L 3.295 7.200
(m)

iv) High TensiorLine-3 (Three), Undeconstruction H.T.Lin€l (one)

Clearance w.r.t H.F.L

Min (m)

Max (m)

Horizontal Clearance|

(m)

615.34

1246.77

Vertical Clearance
w.r.t.H.F.L

(m)

6.10

10.03

| |
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8. | Slope(m/km, cm/km)
River
Reacn(er) | v, | Ofree | sepe | Sope
(m)

From To
0 8.533 0.762 8.533 0.0893 8.9300
8.534 21.232 1.067 12.698 0.0840 8.4029
21.233 28.039 0.572 6.806 0.0840 8.4043
28.04 43.254 1.278 15.214 0.0840 8.4002
43.255 51.476 0.691 8.221 0.0841 8.4053
51.477 62.547 0.931 11.07 0.0841 8.4101
62.548 7253 0.842 10.025 0.0840 8.3990
72.574 79.752 0.819 7.178 0.1141 11.4099
79.753 91.252 1.608 11.499 0.1398 13.9838
91.253 100.936 1.354 9.683 0.1398 13.9833
100.937 | 109.343 1.175 8.406 0.1398 13.9781
109.344 120.67 1.584 11.326 0.1399 13.9855
120.671 | 130.974 1.44 10.303 0.1398 13.9765
130,975 | 140.884 1.385 9.909 0.1398 13.9772
140.885 | 151.166 1.438 10.281 0.1399 13.9870
151.167 | 159.357 1.145 8.19 0.1398 13.9805
159.358 | 169.973 1.484 10.615 0.1398 13.9802
169.974 | 180.856 1.521 10.882 0.1398 13.9772
180.857 | 189.271 1.223 8.414 0.1454 14.5353
189.272 203.44 8.533 14.168 0.6023 60.2273
203.441 | 211.736 4.997 8.295 0.6024 60.2411
211.737 | 223.069 6.825 11.332 0.6023 60.2277
223.07 233.010 6.022 9.997 0.6024 60.2381

Avg. Slope 0.2 m/km 20.262cm/km
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9. | Average Discharge
SI. No. Chainage(km) Discharge (m3sec)
1 2.122 1056.484
2 8.533 775.2702
3 21.232 653.462
4 28.039 853.788
5 43.254 1261.4
6 51.476 934.0399
7 62.547 2990.784
8 72.573 2500.632
9 79.752 294.0541
10 91.252 286.8273
11 100.936 1461.088
12 109.343 408.8167
13 120.67 325.2799
14 130.974 1268.508
15 140.884 403.5075
16 151.166 794.6394
17 159.357 2158.065
18 169.973 3379.581
19 180.856 1574.49
20 189.271 346.8235
21 203.44 2147.553
22 211.736 1551.258
23 223.069 1270.136
24 233.00 525.4964
Avg. Discharge 1217.583m3/sec
10. | i) Present IWT opetions | As Follows
i) Ferry services, taism, | The only passengétary service is available neBtharmaGhatnear theChan-
cargo, if any age91.200km. There is no cargo avable in this zone of riveKosi Tappu
wildlife reserve isdcated 15km (approx) far from the Kosi Barrage.
11. | Approx distance of Rail & | Nearest Railway StatiefrungoRailway Station (approx 0.12 km from wete
Road from waterway way). There is no majondustry located in this zone of river.
National Highways$ 57,57A,106, 31, 81, 34
State Highway$8, 59, 66, 91, 92, 76
12. | Any other information/ | Recommendation$or Detailed Project RepoRreparation
comment
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Sectionl: Introductory Considerations

1.1- River Course: Background information, Historical Information, Origin, End: -

TheKosiwascalled Kausika irRig-Veda is situatedn NepalandBiharin northern Indialt is amajor trikutary

of the GangesOne major tributary of thKosiis the Aun, much of whose course is in Tibet. Thi®ris men-
tioned in the epic 'Mahabharata' as Kausiki.

TheKosi River drains the northern slopes of thienalayas in Tibet Autonomous Regioand the sotiern slopes

in Nepal From a major confluence of tributaries north of @teatra Gorgenwards, the&osi River is also known
asSaptakoshi dr its seven upper tributaries.These include th&€amur Kosioriginating from
theKanchenjungarea in the easfirun RiverandSunKosi from Tibet. The SurKosi's tributaries from east to
west areDudh Kosi, Bhote Kosi, Tamba Kosi andIndravati Kosi. The Saptakoshi crosses into mert
ernBiharwhere it branches intdistributaries before joining the&GangesearKurselain Katihar district

TheKosi is 720km (450mi) long and drains an area of about 74,6012 (28,800sqmi) in Tibet, Nepal and B
har. In the past, several authors proposed that the river has shifted its course for more knaii8B33i) from
east to west during the last 200 years. But a review of 28 historical maps dating 1760 to 1960 revealed a
eastward shift for a long duration, and that the shifting was random and oscillating in nature.

The river basin is surrounded by ridges which separate it fronyaheng Tsangpo Riven the north,
the Gandakiin the west and th®lahanandan the east. fie river is joined by major tributaries in thMahabharat
Rangeapproximately 4&m (30mi) north of the IndeNepal border. Below th8iwaliks, the river has built up
amegafarsome 15,00&m2 (5,800sqmi) in extent, breaking into more than twelve distinct channels, all witt
shifting courses due to floodinglamah, Bagmati (KarehandBudhi Gandalare major tributaries dfosi in In-
dia, besides minor tributaries suchBisitahi Bala.
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Figurel- Kosi River site map
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1.2- Tributaries / Network of River/ Basin:-
Kosi isa majortributary of the GangRiver. Tributaries of Kosare:

Kamala
Bagmati
Budhi Gandak
Bhutahi Balan

Arun

1.3- State / District through which river passes:
Kosi River passes through the states of BiNapal andhe following districtof the Biharstates:

i) Supaul
i) Araria
iif) Madherpura

1.4- Project Site LocationMap:-
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Figure?2 - Project site Location Map
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1.5- Scope ofwork: -
The Scope of work shall cover all technicapacts othydro graphicsurvey at par with International Standards

including the following for development of the river/canal for inland navigation.
The detailechydro graphicsurvey is to be carried out by using Automakairo graphicSurvey System @ing

digital Echo sounder for depth measurement, DGPS Beacons Receivers for position fixing andripack

equivalent software for data logging). The surveyistoljedaw ct ed i n WGS 84 dat um.

i

i

DetailedHydro graphicSurvey to assess the navigability of the waterway.

To collect Water and bottom samples, current meter observation and discharge from the de¢
route at every 10 km interval

To identify cross structureshich are obstructing navigation.

To identify the length of bank protection required.

The BM is denoted by a fi.0 mark engraved on
The Gl pipe is cemented with construction pillar of 30cmX30cmX150cm.

Thepi | | ar extends 60.cms above ground | evel
on the face of the pillar.

The main objective of the Study was to recommend the strategy and prdgrahesdevelpment of

the KosiRiver waterway and to providen appropriate economic and organizational framework for
restoring trade and navigatiorago and passengers) on the KRiier with an aim to do as follows:
Improve public and private invesents into transport on the Kdgiver, in accordance with adeate
economic and financial analis

U Propose enhancement of coordination of activities regarding inland navigation and to setitigspr
of public interestspbtain an integrated approach considering water management, energy product
flood control ad environmental aspects in the K&ver basin and Propose improvement of the i
frastructure
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Section2: Methodology Adopted to undertake Study
2.1 Methodology Adopted including Resources and equipment used aodlibration:-

2.1.1Recee-
Advance recce of the survey stretch was conducted8iay 2016. The Rivertakes off fromConfluence of Kosi
with Ganga River at Kursela to Barrage at Bhim Nagdre gproximate length of the rivas 233.040km.

Therewas no problento spot levelling, bondary details during the survey period. No obstacle was fduridg
the survey periodThe spot levels along the river course were obtained by usingewBiing technique. In the
GPS spotevellingtechnique being used, the GPS control was extended tis ceordinates

Recce started frol@onfluence of kosi with Ganga River wighsmall boat for mokitation which is coomenced
on 10th May 2016 and was coipleted on 2h September2016.

2.1.2 Survey Resources and Methodology:
- Theactual survey was comenced on(@dth May, 2016 and completed 0R9th September2016.

The survey has undertaken as per following projection parameters:

- Projection - UTM (Universal Transverse Mercator coordinate system)
- Spheroid - WGS 84

- Vertical Datum - MSL

- Grid - UTM North (45N)

- Scale factor - As per requirement

2.1.3Survey Launch:-

The Bathymetric survey was conducteddgmall vessel and also hired a boathe river stretclto Kosi Barrage
The overall stretch was fulfilled for the Hydrographic Survey near confluence of kosi with Ganga River to K
Barrage. The water level was enough for the entire stretch of the survey.

,GPE Pongiog Fele
Sovvenle o Soundler
e leedt ; s .
.‘O:t:da:u"f | Dagch of Warwe
Cunry.ﬂn'u

Figure3- Scheméic diagram showing the sequence of operation
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2.14 Survey Equipment-

Equipment Make Version Uy S

ployed
Echo sounder Bathy MF 500 € éé 1
Current Meter AEM 213D e éé 1
Tide Gauge Manual (Pole type) - 4
RTK South S86T 3
GPS Sets Trimblei Becon Rove SPS 361 1
Software HYPACK data acquisition Version 14 1
Software AUTOCAD 2013 1
Software Microsoft Office 2013 1

Table2 - Equipments

2.1.5 Topographic Survey:-

The Topography survegf Kosi river hasbeencarried outfrom fiConfluenceof Kosi with Ganga Riveat Kursela
(Lat 25°24'40"N, Long87°1514"E) to Barrageat Bhim Nagar(Lat 26°31'40"N, Long 86°55'29"&) The length of
the Topography survey is fro@hainaged.00 km toChainage233.340 km.

TheTopographic sumy has beenonducted to ascertain following in the suraega:-

- Spot levels

- High BankLine

- Vegetation covered

- Bridges and permanent structures

- Road, culvert and other communication network

GPS RK (Real Time Kinematic)satellite navigatiofis a technique used iand surveyand inhydro graphicsu-
veybased on the use ofrrier phaseneasurements ohé GPS GLONASSand / or Galileo signals where a st
gle reference station provides the riale corrections, providing up tentimetrelevel accuracy When referring
to GPS in particular, the system is also commonly referred to as €Rindse Enhanceme@PGPS. RTK sy
tems use a single base station receiver and a number of mobile unitmsEhstation reroadcasts the phase of
the carrier that it measured, and the mobile units compare their own phaseemeats with the ones received
from the base station. There are several ways to transmit a correction signal from base statior tstatiobil
The most popular way to achieve réiate, lowcost signal transmission is to useadio modemtypically in the
UHF band. This allows the units to calculate theiativeposition tomillimetres although their absolute position
is acarate only to the same accuracy as the position of the base station
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2.1.6 Bathymetry Survey:-

The length of the Bathymetry survey is fr@hainaged.00 km toChainage?33.040km.

Bathy 500 MFwas used to obtain soundings onboard the survey boat. A working frequency of 210 KHz was 1
for sounding operations. The digital output from the echo sounder was automatically fed to the HYPACH- data
ging software on aeattime basis for theacquisitionof survey data. No breakdown of epmient was reported and

the performance of the equipment was found to be satisfactory during the erdi@ndefrthe survey.

The sound velocity was set td99 m/s on single beam echo sounder during adpris The soundindines were
run using Survey boat to identitye possible stretch. Tl®unding linesvere run perpendicular to thei@ntation
of river flow (i.e. perpendicular to the orientation of depth contours) in respective stretches. The BEBS po

along with water depthsasrecorded simultaneously

Figure4-During Bathymetry Survey
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Figure5- HYPACK Data Logging, Echo sounder settings
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Figure7- Hypack Data logging, Navigation I/P settings
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2.2- Description of Bench Marks (B.M) / authentic Reference Levalsed: -

For the Topography survey, the Horizontahtrol / Vertical control has been carried out from tkeT.Slevel of
theKosi Barrage.The G.T.S pillar has been established by the Central Water commissionGfii¢eC). The de-
tails of the G.T.S Bench Mark are tabulated below withtograph:

Kosi Barrage | 26°31'23.07"| 86°55'54.26" | 2933615.4245 493199.4995| 78.760mw.r.t M.S.L

Figure8- G.T.S level oKosi River
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Figure 9- C.W.C officenear the Kosi Barrage

2.3-Tidal Influence Zone and tidal variation in different stretches -
Non tidalinfluence isfound in this zone of river

2.4- Methodology to fix Chart Datum/ SoundingDatum: -

IWAI had provided Sounding Datum @anga Mouth, Kursela, Baltara, Basua and Birpur $ite same was used
interpolateSounding Datum values at BM Pillars and at tide gaugles Details provided by the IWAI area as
follow:-

S| No Place Sounding Datum w.r.t MSL (Provided by
IWAI)
1 Ganga Mouth 23.046meter
2 Kursela 23.267meter
3 Baltara 29.467meter
4 Basua 45.305meter
5 Birpur 71.742meter
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2.5- Six years minimum Water Levels to arive at Chart Datum (CD) / Sounding Datum (SD)-
Base datadr calculating CD has been provided by IWAI offighich has beedescribed follows:

The C.D levels of the kosi River are
i) Ganga Mouti{Chainaged.000 km} 23.046 meter
i) Kursela(Chainage2.100 km i 23.267 meter
iif) Baltara(Chainager5.880 km)i 29.467 meter
iv) Basu#&Chainagel89.172 km) 45.305 meter

v) Birpur (Chainage233.067) i 71.742 meter

2.6-Transfer of Sounding Datum table for TidalRivers:-
There are no tidal influences found in this zone of river.

2.71 Table indicating tidal variation at different observation points (say at every 10KM):
There are no tidal influences found in this zone of river.
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2.8- Salient features of DampBarrages, Weirs, Anicut, Locksand Aqueductsetc.:-
TheKosi Barragehas beeituated neaBhimnagamearChainageof 233.040 km

Name of River

Design Discharge for Barrage

Land Acquisition

Power Generation

Salient Features:

Kosi River

1200 Cumec

Total Width of Barrage 5425 M
Capacity of Reservoir 0.40 MCM
Length of Reservoir 2.0 km

No. of Bays 5 Nos
Width of each Bay 9.25M
No. of Piers 4 Nos
Tvpe of Gates Vertical Gates

Size of Gates 9.85m(Width)XS.20m(Height)
River Bed Level 1126.5M
High Flood Level 1131.75 M
Maximum Pond Level 1135.00 M
Top of Wing Walls 1135.60 M

Forest Land 0.525 Hectare
State Land 8.683 Hectare
Total Land 9.208 Hectare

600 Kw

Table3- Salient Feature of Kosi Barrage
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2.9 - Description of erected Bench markpillar: -

Sl. : . , , _ . Height | Height
No Station | Chain- Latitude Longitude Easting Northing above above

Name age (N) (E) (m) (m) MSL SD

(Km) (m) (m)

1 BM 1 2.122 25°25'28.963" 87°14'03.013" 523548.217 | 2811997.512| 34.013 10.7
2 BM 2 8.533 25°25'01.65" 87°10'29.151" 517575.414 | 2811148.197| 32.921 9.12
3 BM 3 21.232 25°25'54.167" 87°07'33.834" 512676.384 | 2812758.097| 31.552 6.91
4 BM 4 28.039 25°24'31.3" 87°03'20.878" 505611.933 | 2810204.329| 38.654 13.2
5 BM 5 43.254 25°26'05.375" 86°57'25.921" 495696.428 | 2813097.572| 33.498 6.77
6 BM 6 51.476 25°25'44.948" 86°52'50.516" 488003.513 | 2812473.913| 37.154 9.63
7 | BM7 | 62547 | 25°27'43.37" 86°47'24.858" | 478912.828 | 2816123.682| 38.946 | 10.5
8 BM 8 72.573 25°30'58.554" 86°43'25.258" 472234.489 | 2822143.877| 40.233 10.7
9 BM 9 79.752 25°34'18.309" 86°42'00.303" 469877.050 | 2828293.564| 39.108 9.03
10 | BM 10 | 91.252 25°37'06.969" 86°36'16.647" 460304.620 | 2833506.799| 40.648 9.02
11 | BM11 | 100.936| 25°38'51.605" 86°32'55.309" | 454700.462 | 2836743.480| 38.811 5.84
12 | BM 12 | 109.343 25°43'37.95" 86°30'51.236" 451273.403 | 2845564.108| 42.412 8.26
13 | BM 13 | 120.670 25°47'22.202" 86°27'34.39" 445816.782 | 285248.863 | 44.248 8.38
14 | BM 14 | 130.974 25°52'49.717" 86°27'15.278" 445326.342 | 2862561.189| 42.832 5.68
15| BM 15 | 140.884 25°57'51.465" 86°26'59.773" 444933.804 | 2871845.571| 47.783 9.24
16 | BM16 | 151.166 26°02'44.135" 86°28'57.375" 448239.805 | 2880835.612| 45.981 5.98
17 | BM 17 | 159.357 26°05'53.77" 86°31'07.869" 451887.674 | 2886655.487| 50.854 9.71
18 | BM 18 | 169.973 26°09'06.255" 86°35'49.585" 459731.141 | 2892550.394| 52.771 10.15
19 | BM 19 | 180.856 26°13'13.519" 86°39'12.479" 465384.581 | 2900140.792| 53.730 9.58
20 | BM20 | 189.271 26°16'44.149" 86°39'28.336" 465841.677 | 2906619.366| 62.646 16.9
21 | BM 21 | 203.440 26°19'54.143" 86°45'48.71" 476401.496 | 2912440.679| 62.978 9.08
22 | BM22 | 211.736 26°23'27.608" 86°49'34.459" 482668.308 | 2918997.722| 67.243 8.47
23 | BM 23 | 223.069 26°26'51.573" 86°54'09.535" 490294.521 | 2925264.473| 72.078 6.39
24 | BM 24 | 233.040 26°31'22.424" 86°55'55.649" 493237.562 | 2933595.121| 79.572 7.84

Table4 i Bench Mark Details
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2.10 Description of erected TideGauges:-
W.L
Tide Gauge : Chainage | Easting Northing Latitude Longitude w.r.t Period of
Name Lees L (km) M.S.L | obsevation
(m) (m) (N) (E) (m)
GS(TP)1 P?;tlgar 2.131 | 523528.700| 2811983.800| 25°25'28.520" | 87° 14'2.313" | 28.080| 24 Hrs
Madrauni P " o 10 "
GS(TP)-2 aur 8.458 | 517615.700| 2811171.500| 25°25' 2.406" | 87°10'30.594" | 28.530| 24 Hrs
Pachbhiarial
Baisi ;-
GS(TP)21 | hangirpur | 18.453 | 513579.700| 2812995.400 25°26'1.852" | 87°8'6.183" | 29.540| 24 Hrs
Village
GS(TP)-22 Lo\fiw:;;’”r 27.565 | 506081.800 2811993.300 25° 25' ®.452" | 87°3'37.724" | 31.670| 24 Hrs
Bainadih o " o g "
GS(TPY10 | s 51.793 | 489347.000| 2814922.1000 25°27'4.575" | 86°53' 38.544" | 32.690| 24 Hrs
GS(TP)6 | Bainadih | 52.723 | 488411.400 2815725.600 25°27'30.672"| 86°53'5.016" | 32.730| 24 Hrs
GS(TP)9 \E/‘m;"g;; 62.350 | 479430.200 2815941.000| 25° 27' 37.324"| 86° 47'43.396" | 33.140| 24 Hrs
GS(TP)7 | Bhimri 62.637 | 478929.000| 2816155.200 25° 27' 44.262"| 86° 47' 25.435" | 33.100| 24 Hrs
GS(TP)8 Boﬁgge\/" 75.789 | 472096.800| 2824896.1000 25° 32' 28.017"| 86° 43' 20118" | 34.160| 24 Hrs
Agrahan o g " o g1 "
GS(TPH8 | "e 80.253 | 469354.600| 2828365.1000 25° 34' 20.596"| 86° 41'41.571" | 34.790| 24 Hrs
Dhamara
GS(TP)20 | GhatVi- | 91.279 | 460199.400| 2833507.100 25°37'6.966" | 86°36'12.873" | 36.180| 24 Hrs
lage
Rajhanpur o g " P "
GS(TP}9 | "Viage | 120516 | 445385500 2852246100 25°47'14.416"| 86°27'18.939" | 38.620| 24 Hrs
Gamrahu o g " o Ho "
GS(TPHT7 | Jihge | 121612 | 445105400 2853311500 25°47'49.008"| 86°27'8.7222" | 39.340| 24 Hrs
GS(TP)3 | AraVillage | 130.831 | 443720.800| 2862194.100 25°52' 37.563 | 86°26'17.641" | 40.320| 24 Hrs
GS(TP)4 C'i‘lfgg: 140.795 | 444743.300| 2871814.300 25° 57'50.421"| 86° 26'52.926" | 41.390| 24 Hrs
Shahpur oy " o o "
GS(TPY5 | Vilage | 145668 | 446307.500 2875979.400 26°0'6.026" | 86°27'48.559" | 42.260| 24 Hrs
GS(TP)16 55‘;‘;‘2 159.451 | 451595.900| 2887062.900 26°6'6.976" | 86°30'57.311" | 45.520| 24 Hrs
GS(TP)14 \'/tﬁ‘lggre' 189.9 | 465916.000| 2906735.400 26° 16' 47.927"| 86°39' 31.003" | 50.590| 24 Hrs
Gopalpur o Ao " o Ao "
GS(TPH15 | JjRns | 210707 | 481655300 2918506.600 26°23 W.524" | 86°48'57.916" | 64.110| 24 Hrs
Gopalpur o Ao " o Aen "
GS(TPH3 | o 211.53 | 482385.500 2918959.700 26° 23' 26.361"| 86° 49' 24.253" | 64.460| 24 Hrs
Piprahipatti
GS(TP)12 |  Golari 223 | 490211.700| 2925268.300| 26° 26'51.694"| 86° 54' 6.544" | 67.880| 24 Hrs
Village
GS-(TP)11 B(‘/ﬁ?;gga” 233.035 | 493168.800] 2933562.100 26° 31' 21.349"| 86° 55'53.165" | 73.920| 24 Hrs
Table5 - Details of Different Gauge Stations
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2.11- Chart Datum / Sounding Datum and Reductionsdetails:-
CI;N C gauge/ EStab"S.hEd Sounding Correction in | Topo level data to
Sl B SITEHEN T e | Semiig Datum of WL data for be converted as
rage / Weir / | Chainage | rected sourdings Datum Ti au :
3 ide Gauge Bathymetric depth for volume
Anicut / (km) and topo levels | w.r.t. MSL W.rt MSL survey (m) calculation wr.t
Bench Mark / (km) (m) at col. : .(.m) SD (m) o
tide gauges A.
Sl no D
C (50% stretch c;glgg;ve
A B is to be €lected MSL E F = (E- WL G = (E- topo lev-
on both side of -ve indi- data in MSL) els in MSL)
el gEuzE) cates lelow
MSL
1 Birpur 233.67 71.742 Kosi reduced
topo.xyz
2 GS (TP)- 11 233.035 | 228.019233.010 71.723 -2.194
3 GS (TP)- 12 223.000 | 217.266228.018 65.679 -2.197
4 GS (TP)- 13 211.530 | 211.120217.265 58.771 -5.691
5 GS(TP)- 15 210.707 | 200.305211.119 58.275 -5.835
6 GS (TP)-14 189.900 | 174.676200.304 45,743 -4.849
7 Basua 189.172 45.305 45.305
8 GS (TP)- 16 159.451 | 152.561174.675 41.137 -4.380
9 GS (TP)-5 145.668 | 143.233152.560 39.223 -3.037
10 GS (TP)- 4 140.795 | 135.814143.232 38.542 -2.850
11 GS (TP)- 3 130.831 | 126.223135.813 37.149 -3.169
12 GS (TP)- 17 121.612 121.065122 35.860 -3.475
13 GS (TP)-19 120.516 | 105.899121.064 35.707 -2.910
14 GS (TP)- 20 91.279 85.768105.898 31.620 -4.557 . .
15 | GS(TP)-18 | 80.253 | 78.02285.767 30.078 ~4.710 Submitted in Soft
16 Baltara 75.880 29.467 Copy
17 GS (TP)- 8 75.789 69.21478.021 29.459 -4.696
18 GS (TP)-7 62.637 62.49969.213 28.354 -4.746
19 GS (TP)-9 62.359 57.54662.498 28.331 -4.805
20 GS (TP)- 6 52.723 52.26457.545 27.522 -5.207
21 GS (TP)- 10 51.793 39.68052.263 27.443 -5.246
22 GS (TP)- 22 27.565 23.01139.679 25.407 -6.258
23 GS (TP)-21 18.453 13.45723.010 24.641 -4.896
24 GS (TP)-2 8.458 5.29613.456 23801 -4.726
25 GS (TP)-1 2.131 0.0005.295 23.270 -4.813
26 Kursela 2.100 23.267
g7 | Confluence | 4 44, 23.046
point
Table6- Chart Datum/ Sounding Datum and reduction details
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2.12 High Flood Level (H.F.L.) at known gauge stations and crosstructures: -

Established HFL /

S| Location and description of CWC Cross-structure Chain- MHWS / ESL / Computed HFL at
no gauge / Dam / Barrages / Weirs / details age MWL / FRL W.rt Cross-Structures
Anicut / Locks / Aqueducts / BM (km) o w.r.t. MSL (m)

MSL (m)

1 Birpur 233.67 76.010

2 Basua 189.172 49.170

3 Baltara 75.880 36.400

4 Kursela 2.100 32.100

5 Ganga Mouth 0.000

6 RCC Bridge 2.101 32.100

7 RCC Bridge 27.636 33.584

8 RCC Bridge 75.732 33.200

9 Rail Bridge 90.335 38.59

10 RCC Bridge 131.036 42.594

11 RCC Bridge 189.163 49.170

Table7 - HFL Details
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2.13- Graph: Sounding Datum and HFLvs. Chainage-
Chainage S.D H.F.L
2.100 | 23.267 | 32.100 20
2.131 23.27 | 32.102 .70 i
8.458 | 23.801 | 32.471 £
18.453 | 24.641 | 33.053 £ "t’D
27.565 | 25.407 | 33.584 3%
51.793 | 27.443 | 34.996 w40
52.732 | 27.522 | 35.051 ,E, 30 =+(D
62.359 | 28.331 | 35.612 ¢ 20 BHEL
62.637 | 28.354 | 35.628 LT
75.789 | 29.459 | 36.395 ]
75.88) 29.467 36.400 CO0O0O000O0ODODOCO0O0O00DOO0ODO0O000O0O0O0CO0OO0OD0
80.253 | 30.078 | 36.893 i 2R R L B B s Bt B Rl Gl o BB S
91.279 | 31620 | 38.136
120.516 | 35.607 | 41.431 Chainage km.)
121.612 | 35.88 | 41.555
130.831 | 37.149 42.594 Figure10- Graph 6.D and H.F.Lvs. Chainagg
140.795 | 38.542 | 43.717
145.668 | 39.223 | 44.269
159.451 | 41.137 | 45.8D
189.172 | 45.305 | 49.10
189.M0 | 45.743 | 49.616
210.707 | 58.275 | 62.338
21159 | 58.771 | 62.842
223000 | 65.6@ | 69.855
233.035 | 71.723 | 75.99
233.067 | 71.742 | 76.00
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2.14- AverageSlope -

Reach Rl\é?'a:]_g;/el Distance Slope Slope

(km) (m) (km) (m/km) (cm/km)

From To
0 8.533 0.762 8.533 0.0893 8.9300
8.534 21.232 1.067 12.698 0.0840 8.4029
21.233 28.039 0.572 6.806 0.0840 8.4043
28.04 43.254 1.278 15.214 0.0840 8.4002
43.255 51.476 0.691 8.221 0.0841 8.4053
51.477 62.547 0.931 11.07 0.0841 8.4101
62.548 72.573 0.842 10.025 0.0840 8.3990
72.574 79.752 0.819 7.178 0.1141 11.4099
79.753 91.252 1.608 11.499 0.1398 13.9838
91.253 100.936 1.354 9.683 0.1398 13.9833
100.937 109.343 1.175 8.406 0.1398 13.9781
109.344 120.67 1.584 11.326 0.1399 13.9855
120.671 130.974 1.44 10.303 0.1398 13.9765
130.975 140.884 1.385 9.909 0.1398 13.9772
140.885 151.166 1.438 10.281 0.1399 13.9870
151.167 159357 1.145 8.19 0.1398 13.9805
159.358 169.973 1.484 10.615 0.1398 13.9802
169.974 180.856 1.521 10.882 0.1398 13.9772
180.857 189.271 1.223 8.414 0.1454 14.5353
189.272 203.44 8.533 14.168 0.6023 60.2273
203.441 211.736 4.997 8.295 0.6024 60.2411
211737 223.069 6.825 11.332 0.6023 60.2277
223.07 233.010 6.022 9.997 0.6024 60.2381
Avg. Slope 0.2 m/km 20.262cm/km

Table8-Averageslope

2.15-Details of Dam, Barrages, Weirs, Aicut, etc.w.r.t. M.SL: -
Kosi Barrageis found in this zone of RivenearChainageof 233.040 km

. Height
Sl Sttl:;g: ngg]' Location Latitude Longitude Easting Northing Length Width w.r.t Ergsgir_u
NO | Name | (km) N) (E) (m) (m) (m) (m) H(.nF1.)L o
. . Complete
1 Kosi | 533040 | BNMM- | 5603131 39" | 86°55'41.57" | 492848.4262| 2933871.4104 | 1149.911| 8986 | 1.960 | & wel-
Barrage gar condtion
Table9-Details ofkosiBarrage
2.16- Details of Locks-
There are no locks found in this zone of river.
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2.17- Details of Aqueducts-

There are naqueduct$ound in this zone of River.

2.18 Details of existing Bridges and Crossigs over waterway -
Ther e
bridges are tabulated balo

ar e

Si X noobs

of

RCC bridges

and

Pdthar :
1 1.724 Tola R.a'l 25°2503296' | 87°13'5.776' 2811207.73 | 523403.32 | 14 965.42 6.50 | 56.09 | 4.880 Com-
- Bridge plete
Village
Pdthar RCC Com-
2 2.101 Tola : 25°2514.815' | 87°13'5.366' 2811561.75 | 523223.63 | 15 | 1032.98 | 8.25 56.01 | 7.200
- Bridge plete
Village
Dadpur | RCC onmi o o o " Com-
3 27566 Village | Bridge 25°25'1.03 87° 3'28.55 2811119.43 | 505826.17 | 33 | 1838.25| 20.55 | 50.05 | 3.295 plete
Ramra- | peoe Com-
4 75.900 gar Vi- Bridge 25°32'34.10" | 86°43'26.17" 2825035.19 | 472223.30| 15 680.42 | 10.51 | 32.05 | 6.885 plete
lage
Dham- | pec Com-
5 90.294 hara : 25°36'41.86" | 86°36'21.05" 2832734.77 | 46042550 | 5 172.30 | 3.292 | 31.48 | 4.024
- Bridge plete
Village
Dham- Rail Com-
6 90.325 hara : 25°36'43.71" | 86°36'19.78" 2832791.14 | 460390.74 | 3 31555 | 6.128 | 61.10 | 3.934
- Bridge plete
Village
7 131.036 B{iluaha RCC 25°52'47.86" | 86°26'40.92" 2862508.43 | 444370.00 | 40 | 2058.50 | 15.55 | 40.99 | 6.026 Com-
Village | Bridge plete
8 189.163 Itghan RCC 26°17'18.09" | 86°38'42.70" 2907679.24 | 464591.37 | 40 | 1884.89 | 20.37 | 40.09 | 5.068 Com-
Village | Bridge plete

2.19- Details of other Cross structures, pipdines,and underwater cables:-
Thereis an underconstruction Rail bridge found in this zone of rivdrich is tabulated below:

Table10- Details ofPermanenBridges

Dina- Under Caon- %ﬁ?r
1 | 189.1® | jpur | strction Rail | 26°16'56.44" | 86°39'7.90" | 2906999.16| 465276.11| 3 | 1876.63 | 5.80 | 45.64 - e
Village Bridge tion
Table11- Details of UndetConstructiorRail Bridge
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2.20- High Tension Lines / Electric lines / Teleccommunicationlines: -
There are three high tension lines and one uadestruction high tension line found in this zone of river.

Position N Ver-
o Hori- tical
Sl Chain of zontal | clear Re-
N ; ; Latitude Longitude Easting Northing . | clea- ance | mark
Line age Location pi
0 (km) (N) (E) (m) (m) er ance | w.rt S
(m) | HF.L
s
(m)
High Kursila Com-
1 Tension 2.516 . 25°25'10.418" | 87°13'27.633" | 522560.8935 | 2811425.3515 | 8 1102.57 6.10
Line village plete
. Under
High Kursila Con-
2 Tension 2.662 B 25°25'12.205" 87°13'22.53" 522418.2600 | 2811480.0900| -
Line village st_ru:-
tion
High Dhamhara Com-
3 Tension 89.754 . 25°36'35.827" | 86°36'35.664" | 460832.1500 | 2832547.2905| 8 615.34 8.423
Line village plete
High Teghra Com-
4 | Tension | 129.800 ; 25°52'09.749" | 86°26'01.979" | 443281.2440 | 2861340.3110| 8 | 1246.77 | 10.03
Line Village plete
Table 12 - Electric Line Details
2.21- Current Meter and Discharge cttails:-
Ob- Veloc- Av-
Stre | Chain- Position serve ity erage X- Dis-
tch age d (m/seq Ve- | Sectional Charge
No. (i) Easting Northing Latitude Longitude el o7 area (= e
(m) (m) (N) ©® (m) 05D | (m/se| (Sg m.)
(D) c.)
1 2.122 523428.5286 | 2811901.921| 25°25'25.862" | 87°13'58.722"| 2.3 1.10 1.10 960.44 1056.484
2 8.533 517525.8022 | 2811379.648| 25°25'09.176" | 87°10'27.386"| 2.00 0.921 | 0.921 841.77 775.2702
3 21.22 | 511630.4050| 2813116.7830| 25°26'05.859" | 87°06'56.398"| 1.3 0.823 | 0.823| 794.00 653.462
4 28.039 | 505515.8429 | 2810409.5668 25°24'37.974" | 87°03'17.441"| 0.6 0.421 | 0.421| 2028.00 853.788
5 43.254 | 495613.0610 | 2814717.4720, 25°26'58.037" | 86°57'22.918"| 0.9 0.742 | 0.742 | 1700.00 1261.0
6 51.476 | 479409.1334| 2816328.877| 25°27'49.933" | 86°47'42.62" 1.2 0.621 | 0.621| 1504.09 | 934.0399
7 62.547 | 473464.3037 | 2822243.043| 25°31'01.859" | 86°44'09.311"| 2.5 1.20 1.20 2492.32 | 2990.784
8 72573 | 472271.5547| 2824978.02 | 25°32'30.693" | 86°43'26.375"| 3.00 1.5 1.5 1852.32 | 2500.632
9 79.752 | 469857.3644 | 2827767.8152| 25°34'01.216" | 86°41'59.64" 0.5 0.411 | 0411 715.46 294.0541
10 91.252 | 460145.4180| 2833431.3150, 25°37'04.499" | 86°36'10.947"| 0.6 0.421 | 0421 681.30 286.8273
11 | 100.936| 453711.058 | 2837268.3568 25°39'08.557" | 86°32'19.758"| 1.5 0.823 | 0.823| 1775.32 | 1461.088
12 109.343| 450999.0457 | 2843861.8441| 25°42'42.58" | 86°30'41.616"| 1.2 0.621 | 0.621 658.32 408.8167
13 120.670| 445205.0139 | 2852300.4324| 25°47'16.157" | 86°27'12.451"| 0.7 0.523 | 0.523 62195 325.2799
14 130.974| 443706.8927 | 2862042.8647| 25°52'32.646" | 86°26'17.165"| 0.9 0.742 | 0.742| 1709.58 | 1268.508
15 140.884 | 444639.7576 | 2871938.2837| 25°57'54.439" | 86°26'49.185"| 0.6 0.421 | 0421 958.45 403.5075
16 151.166| 446830.6561 | 2881517.9184| 26°03'06.13 86°28'06.568"| 1.3 0.823 | 0.823 965.54 794.6394
17 | 159.357| 451521.1642 | 2887115.3465 26°06'08.673" | 86°30'54.613"| 1.1 0.651 | 0.651| 3315.00 | 2158.065
18 169.973| 455771.6880 | 2894437.0785 26°10'07.165" | 86°33'26.744"| 2.1 1.01 1.01 3346.12 | 3379.581
19 180.856 | 458969.6716 | 2902359.2340| 26°14'25.022" | 86°35'21.041"| 1.3 0.823 | 0.823| 1913.11 1574.49
20 189.271| 464754.4124 | 2907698.6560 26°17'19.137" | 86°38'49.026"| 0.3 0.212 | 0.212| 1635.96 | 346.8235
21 203.44 | 475781.7114 | 2914066.4802] 26°20'46.954" | 86°45'26.242"| 0.8 0.523 | 0.523 | 4106.22 | 2147.553
22 211.736| 482362.7635| 2919185.4036| 26°23'33.695" | 86°49'23.422"| 1.2 0.621 | 0.621 | 2498.00 | 1551.258
23 | 223.069| 489524.1880 | 2925504.2411| 26°26'59.347" | 86°53'41.711"| 2.1 0.942 | 0.942| 1348.34 | 1270.136
24 | 233.040| 492500.4200 | 2934070.4800] 26°31'37.863" | 86°55'29.004"| 0.6 0.421 | 0.421| 1248.21 | 525.4964
Table13- Current Meter Details
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2.22- (a) Soil Sample Locations:

Sam- 02321- Easting Northing Latitude Longitude Depth
ple No. (km) (m) (m) (N) (E) (m)
1 2.122 52348.5286 | 2811901.921| 25°25'25.862"| 87°13'58.722" 2.3
2 8.533 517525.8022 | 2811379.648| 25°25'09.176"| 87°10'27.386" 20
3 21.232 512641.3092 | 2814087.31 | 25°26'37.381"| 87°07'32.623" 1.3
4 28.039 505571.1389 | 2810527.453| 25°24'41.806"| 87°03'19.422" 0.6
5 43.2% 495474.286 2814736.392| 25°26'58.651"| 86°57'17.948" 0.9
6 51.476 479409.1334 | 2816328.877| 25°27'49.933"| 86°47'42.62" 1.2
7 62.547 473464.3037 | 2822243.043| 25°31'01.859"| 86°44'09.311" 25
8 72.573 472271.5547 | 2824978.02 | 25°32'30.693"| 86°43'26.375" 30
9 79.752 469328.6863 | 2827961.564| 25°34'07.475"| 86°41'40.676" 0.5
10 91.252 460046.18 2833503.69 | 25°37'06.843"| 86°36'07.381" 0.6
11 100.936 453711.15 2837247.66 | 25°39'07.884"| 86°32'19.764" 1.5
12 109.343| 450442.3214 | 2843897.187| 25°42'43.662"| 86°30'21.634" 1.2
13 120.670 445117.982 2852356.946| 25°47'17.982"| 86°27'09.318" 0.7
14 130.974| 444755.5903 | 2862449.591| 25°52'46.012"| 86°26'54.786" 0.9
15 140.884| 444362.7185 | 2871965.533| 25°57'55.286"| 86°26'39.218" 0.6
16 151.166| 446647.6732 | 2881074.348| 26°02'51.687"| 86°28'00.048" 1.3
17 159.357| 451347.2378 | 2886967.822| 26°06'03.857"| 86°30'48.371" 1.1
18 169.973 454162.88 2893831.07 | 26°09'47.285"| 86°32'28.868" 2.1
19 180.856| 459125.9312 | 2902733.173| 26°14'37.193"| 86°35'26.63" 1.3
20 189.271 464498.165 2907626.415| 26°17'16.766" | 86°38'39.793" 0.3
21 203.440| 475798.6728 | 2912656.931| 26°20'01.136"| 86°45'26.949" 0.8
22 211.736| 482478.5588 | 2919219.956| 26°23'34.824"| 86°49'27.599" 1.2
23 223.069| 489998.2818 | 2925609.762| 26°27'02.789"| 86°53'58.828" 2.1
24 233.040 492511.17 2933981.58 | 26°31'34.973"| 86°55'29.394" 0.6

Table14- Soil Sample Locations

Note: - The Soil samples Report have been shown in Annexufd , starting at page ng 212
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(b) Water Sample Locations-
Sa Chain- _ _ Total Mid -
mpl Be Easting Northing Latitude Longitude Dept | Depth
€ | (km) (m) (m) (N) ® h() | (0.5d)
No. (m) (m)
1 2.122 | 523428.5286| 2811901.921| 25°25'25.862"| 87°13'58.722"| 2.3 1.15
2 8.533 | 517525.8022] 2811379.648 | 25°25'09.176"| 87°10'27.386"| 2.0 1.0
3 21.232 | 512641.3092 2814087.31 | 25°26'37.381"| 87°07'32.623"| 1.3 0.65
4 28.039 | 505571.1389 2810527.453| 25°24'41.806"| 87°03'19.422"| 0.6 0.30
5 43.254 | 495474.286| 2814736.392| 25°26'58.651"| 86°57'17.948"| 0.9 0.45
6 51.476 | 479409.1334] 2816328.877 | 25°27'49.933"| 86°47'42.62" | 1.2 0.60
7 62.547 | 473464.3037| 2822243.043| 25°31'01.859"| 86°44'09.311"| 2.5 1.25
8 72573 | 472271.5547] 2824978.02 | 25°32'30.693"| 86°43'26.375"| 3.0 1.50
9 79.752 | 469328.6863 2827961.564 | 25°34'07.475"| 86°41'40.676"| 0.5 0.25
10 | 91.252 | 460046.18 | 2833503.69 | 25°37'06843" | 86°36'07.381"| 0.6 0.30
11 | 100.936 | 453711.15 | 2837247.66 | 25°39'07.884"| 86°32'19.764"| 1.5 0.75
12 | 109.343 | 450442.3214) 2843897.187 | 25°42'43.662"| 86°30'21.634"| 1.2 0.60
13 | 120.670 | 445117.982| 2852356.946| 25°47'17.982"| 86°27'09.318"| 0.7 0.35
14 | 130.974 | 444755.5903| 2862449.591| 25°52'46.012"| 86°26'54.786"| 0.9 0.45
15 | 140.884 | 444362.7185 2871965.533| 25°57'55.286"| 86°26'39.218"| 0.6 0.30
16 | 151.166 | 446647.6732 2881074.348| 26°02'51.687"| 86°28'00.048"| 1.3 0.65
17 | 159.357 | 451347.2378 2886967.822| 26°06'03.857"| 86°30'48.371"| 1.1 0.55
18 | 169.973| 454162.88 | 2893831.07 | 26°09'47.285"| 86°32'28.868"| 2.1 1.05
19 | 180.856 | 459125.9312] 2902733.173| 26°14'37.193"| 86°35'26.63" | 1.3 0.65
20 | 189.271 | 464498.165| 2907626.415| 26°17'16.766"| 86°38'39.793"| 0.3 0.15
21 | 203.440 | 4757986728 | 2912656.931| 26°20'01.136"| 86°45'26.949"| 0.8 0.40
22 | 211.736 | 482478.5588| 2919219.956 | 26°23'34.824"| 86°49'27.599"| 1.2 0.60
23 | 223.069 | 489998.2818 2925609.762 | 26°27'02.789"| 86°53'58.828"| 2.1 1.05
24 | 233.040 | 492511.17 | 2933981.58 | 26°31'34.973"| 86°55'29394" | 0.6 0.30

Table15 Water sample Locations
Note: - The water samples Report have been shown in Annexuf?, starting at page ne 237
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Section3: Description of waterway

3.1From Chainage0.00 Km to Chainage10.00 Km (Patthar Tola village to Madrauni Pachhiarital village)-

Figurel1- Chainage).000 Km. toChainagel0.000km

The widthof Kosi River from Chainaged.00 km to Chainagel0.00km is approximate@50m to1054m. The
averagewidth portion of the Rver is 1002 m.

During the survey it was noticed that Shahpur Dharmi village, Katria village, Madrauni Pachhiarital village, |
madpur village are situated left bank side of the river and Patthar Tola village, Khatiaha Badh villagaa ingt
village, MadrauniGobindpur Kausli village are situated right bandesof the river. One Rail Bridge and one RCC
Bridge are situatedearChainageof 1.724 km and 2.1@k m. The Rai | B tait. d25°25'63296'N, 0 C
Long. - 87°1357.776E)and t he RCC Br Lai g25°65%4815N lomyt- 87036L.366'E). The RCC
Bridge is also linked with NKB1. The Rail Bridge is communicated between Westdaé to Saharsa. The RCC
Bridge iscommunicated througRaugachia and Kursela vill&gBoth side char land and also agricultural land are
found. BM-1 and BM2 both are siiatednearChainageof 2.122 kmand 8.533%m respectively in the right and
left bank siderespectively.There are twdiigh tension line found nearChainageof 2.516 km and 2.662 km (o-
derconstruction H.T.Line)The Railway and Road ways communication are really very helpful for daily aemm
nication systemThe position of the high tension lines aret:(25°25'10.418"N, Long - 87°13'27.633"F), (Lat: 25°25'12.205"N,
Long: - 87°13'22.53"E).

Chainage (km) Observed Reduced w.r.t. Sounding Datum
Min. | Max. | Length Dredging | Min. | Max. | Length .
Claze From To depth | depth | of Shoal Qty. Dept | Depth | of Shoal Qltj;e?c%nrg )
(m | (m) (m) (cum) |h(m)| (m) (m) B
| 0.00 10.00 | 2.12 | 29.76 0.00 0.00 0.1 23.58 4100 95511.51
1] 0.00 10.00 | 2.11 | 29.77 0.00 0.00 0.02 | 23.59 5500 160486.33
" 0.00 10.00 | 2.09 | 29.78 100 17.02 0.01 | 23.60 5000 262789.7
v 0.00 | 10.00| 1.5 | 29.79 0.00 0.00 -0.1 | 23.61 | 6000 349794.98
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Figure12- RCC Bridgeat Patthar TalaGhainage2.101km)

Figure 13- Rail Bridgeat Patthar TalaGhainage 1.724 km)
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Bathymetry Survey
a) Length of the stretch for which the Bathymetric Survey has been carried out:

The Batlymetry survey has beeaarried out fromConfluence of Kosi with Ganga River tdadrauni pachih
arital. The Length of the Bathymetric surveyGfiainaged.00 km toChainagel0.00km.

Topographic Survey-
a) Length of the stretch for which the Topographic survg has been carried out

The Topography survey has bemarried outConfluence of Kosi with Ganga River to Madrauni pactihiar
tal. The Length of the Topography surveyisainaged.00 km toChainagel0.00 km.

a) Prominent Dams / Barrage:-
There is no damrdBarrages found in this stretches of river.
b) Conditions of banks (protected, unprotected) -

Kosi River annually bears the brunt of floods and where embankment construction and repairing seem:
permanent affair. Displacement of people living on thekbaof rivers due to river bank erosion is another
major issue here. The tributaries continue to erode the banks rapidly. The River banks are constantly
changed by means of flood of very high magnitude, channel widening, and change in channeinmhtiérn
river bank erosion. To protect the shore and its properties various methods are in use like, geobags 1
with sand, porcupine (triangle shaped concsttiecture), sand bags and baer bags called Gabions are in
use to strengthen the embarerts.

c) Hindrances- Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, security issues:
There is no wildlife sanctuary found in this stretches of river.
d) Details of Protected Area Wildlife Defence -
There is no wildlife sanctuary found this stretches of river.
e) NH/SH/MDR along and/or in vicinity: -
NH 31is the important highwais located in this stretches of rivehich help to communicate easily.
f) Railway Line and Stations in the vicinity: -

There is a Railway line found in thesretches of rivenearChainageof 1.724 km. Katareah railway station is
located in this stretches of river.

g) Land Use Pattern along Waterway on visual assessment:
Agricultural land is found both sides bank of the river.
h) Crops / Agricultur e in the region on visual assessment:

The Major crops along the river is Paddy, jute, Wheat, Maize, Sorghum, gram, Millets, Sugarcane and Sp
are cultivatedin this stretches of river
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i) Availability of Bulk / Construction Material: -
There is naonstruction material found in this stretches of river.
j) Existing Industries along Waterway with their types and details:
There is no major industry found in this stretches of river.
K) Existing Ghats, Jetties and Terminals (with conditions and facilites), Existing navigation facilities:
There is no ferry ghat found in this zone of rivEne First terminal is foundearChainageof 1.748 km. One Rail
Bridge and one RCC bridge are situated near this terminal@wahe communication system is welhoected in
this area.
[) Existing Cargo Movement:-
There isno cargo available in thistretche®f river.
m) Prominent City / Town / Places of Worship / Historical places for Tourism:
Patthar tola, katria, Madrauni Gobindopur kausli, Kumadpur etc. e#lage located both sides bank of the river.
n) Village / Colonies along the sub stretch and approx.population:
Kursela, Nagachia, Baltara, Basua, Birpur, Saharsa etc. villages and towns have been located in this zone of
0) Availability of passerger Ferry services with facilities:
There is no ferry service available in this stretches of river.
p) Available and probable water sport Recreational Facilities:
There is no water sport and other facilities are available irstiesche®f river.
g) Fishing activities:-
There is no fishing activities found in this stretches of river.
r) Sand Mining: -
There is no sand mines found in this stretches of river.
s) Tributaries:-
There is no tributary found in this stretches of river.
t) Details of Irrigation Canals and outlets:

There is no irrigation canal and outlets found in this stretches of river.

u) Details of Nalas, polluted water discharge in to the rivers and treatment plants:
There are no nalas found in this zone of river
v) Usage of water (drinkng, irrigation, industries, navigation etc.) water quality:-

The water is used for agulture purposes in this stretches of river.

Document History: Final Surveigeport of River Kosi, Bihar 38|Page
Survey PeriodFrom 10.05.16 to 29.09.16



FINAL SURVEY REPORT

BIHARO (233). 040

ADETAI LED HYDROGRAPHI C SURVE

KM

A

YA

3.2From Chainage10.00 Km to Chainage20.00 Km (Madrauni Pachhiarital village to Bhaua Parbal vil-

lage).-

Figure 14- Chainagel0.00km to Chainage20.00km

Thewidth of Kosi River fromChainagel0.00km to Chainage20.00km is approximatelyi000m. to1107m. The

averagewidth portion of the Rver is1053.5m.

During the survey it was nagd that Sadhopur village, Bhaua Pawmtalillages are situated right bank side of
the river and Baisi Jahangirpatc. villages aresituated left bank side of the rivétaddy land and char land are
alsonoticedboth banksidesin thisstretch The Chanel has become curve in some pladgs cross structures are

found in this stretches.

Chainage (km) Observed Reduced w.r.t. Sounding Datum
Min. | Max. | Length Dredging Min. Max. Length :
CEES From To depth | depth | of Shoal Qty. Depth | Depth | of Shoal Q?yre&%'”,?, )
(m) | (m) (m) (cu.m.) (m) (m) (m) B
I 10.00 | 20.00 1.1 8.23 1100 7898.03 -0.09 5.74 9550 199829.08
[ 10.00 | 20.00 | 1.05 | 833 | 4200 | 2353331 | 019 | 594 | 10000 | 355079.1
i 10.00 | 20.00 1.0 8.43 4000 46494.06 -0.29 6.14 10000 509780.27
v 10.00 | 20.00 | 0.65 | 8.58 5000 58453.38 -03 6.34 10000 733066.63
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Bathymetry Survey
b) Length of the stretch for which the Bathymetric Survey has been carried out:

The Bathymetry survey has beearried out fromMadrauni pachhiaritalo Bijaithana The Lengthof the
Bathymetric survey i€hainagel0.00 km toChainage20.00km.

Topographic Survey-
b) Length of the stretch for which the Topographic survey has been carried out:

The Topography survey has besarried out fromMadrauni pachhiarital to Bijaithan@he Length of the
Topography survey i€hainagel0.00 km toChainage20.00 km.

a) Prominent Dams / Barrage:-
There is no Dam or Barrage found in this stretches of river.

b) Conditions of banks (protected, unprotected):-

Kosi River annually bears the brtuof floods and where embankment construction and repairing seems il
permanent affair. Displacement of people living on the banks of rivers due to river bank erosion is anc
major issue here. The tributaries continue to erode the banks rapidly. VidrebRinks are constantly being
changed by means of flood of very high magnitude, channel widening, and change in channel pattern a
river bank erosion. To protect the shore and its properties various methods are in use like, geobags 1
with sand porcupine (triangle shaped concrsteucture), sand bags and baer bags called Gabions are in
use to strengthen the emhkarents.
¢) Hindrances - Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, security issues:

There is no wildlife sanctug found in this stretches of river.
d) Details of Protected Area Wildlife Defense: -

There is no wildlife sanctuary found in this stretches of river.
e) NH/SH/MDR along and/or in vicinity: -

There is no NH/SH found in this stretches of river.
f) Railway Line and Stations in the vicinity: -

There is no Railway line found in this stretches of river.

g) Land Use Pattern along Waterway on visual assessment:

The right bank of the river side is cultivated with paddy land than the left bank side. Sontendbare
also found in the left bank side of the river.
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h) Crops / Agriculture in the region on visual assessment:

The Major crops along théver is Paddy, jutéyWheat, Maize, Sorghum, gram, Millets, Sugarcane and Saiees
cultivated here.

i) Availability of Bulk / Construction Material: -

There is no major construction material found in this stretches of river.

j) Existing Industries along Waterway with their types and details:

Thereis no major industryocated in this stretches of river.

k) Existing Ghats, Jetties and Terminals (with conditions and facilities), Existing navigation facilities:
There is no ferry ghat found in this stretch of river.

[) Existing Cargo Movement:-

Thereis no cargo available in this stretches of river.

m) Prominent City / Town / Places of Worship / Historical places for Tourisn.

Baisi JahangirpurSadhopur, Bhaua parbal etc. villages are located both sides bank of the river. Durga r
mandir is also located left bank side of the river.

n) Village / Colonies along the gb stretch and approx.population:

Baisi Jahangirpur, Sadhopur, Bhaua parbal etc. villages are located both sides bank of the river

0) Availability of passenger Ferry services with facilities:

There is no passenger ferry service available in this kagtof river.

p) Available and probable water sport Recreational Facilities:

There is no water sport and other fa@litiare available in this river.

g) Fishing activities:-

Kosi provides diverse habitat in its downstream for living biota such as strggrian zones and wwands etc.
Kosi hassome of the richest riverine fisheries in India. The river has ovesfisbies and forms an important
component of livelihood and nutritional security etdownstream stretches in Bih@the wetlands are eanji-
cally and eonomically important fothelocal people. Fishing in Kosi Rivés very famous among the people

r) Sand Mining: -

There is no sand mining found in this stretches of river.

s) Tributaries:-

There is no tributary found in this stretches wéri

t) Details of Irrigation Canals and outlets:=

There isno irrigationcanal and outlets fourid this stretches of river

u) Details of Nalas, polluted water discharge in to the rivers and treatment plants:
There are no nalas found in this zone oériv

v) Usage of water (drinking, irrigation, industries, navigation etc.) water quality:

The water is used for the agricultural purposes.
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3.3From Chainage20.00Km to Chainage30.00km(Bhaua Parbal village to Dadpur village)-

Figure 15 - Chainage20.000 Km. toChainage30.000km

The width of Kosi River fromChainage20.00km to 30.00km is approximately 1107m. t600 m. The aveage
width portion of the river is 903.5.

During the survey it was noticed that Bijaithana villagekmanpur village are situated right bank side of the river
and Nagrah, Milaki, Pratapnagar village, Fazar Ali Chak, Pamna village, Dadpur village are situated left bank
of the river. One RCC Bridge is situatedarChainageof 27.566km. The Bridg® s | o (latt25°251..03'Ns
Long-87° 3'28.55"E).The Bdge is communicated between Garia and Laualagam village. Aaigrigcanal and
outlet is foundchearChainageof 25.200kmBoth side char land and paddy land are also fo@aitheseChainage
BM-3 and BM4 aresituatednearChainagenf 21.232km and 28.03%m respetively.

Chainage(km) Observed Reduced w.r.t. Sounding Datum
: Length .

Min. | Max. . Min. Max. Length .
CEES From To depth | depth SI?:)aI Dre?cglgjmrg )Qty. Dept | Depth | of Shoal QltD;e?Cngrg )
(m) | (m) (m) o h(m) | (m) (m) T
I 20.00 30.00 1.1 6.32 1000 1092.45 -0.04 1.2 10000 216687.37
] 20.00 30.00 2.0 6.32 0.00 0.00 -0.14 1.3 10000 356297.4
i 20.00 | 30.00 | 15 | 6.32 | 1000 11794.61 -024 | 14 10000 579670.19
v 20.00 | 30.00 | 2.0 | 6.32 0.00 0.00 -0.3 1.6 10000 738599.09

Document History: Final Surveigeport of River Kosi, Bihar 42|Page

Survey PeriodFrom 10.05.16 to 29.09.16



FINAL SURVEY REPORT gnglfﬂm
ADETAI LED HYDROGRAPHI C SURVE e O e
BIHARO (233). 040 KM m

Figure 16- RCC Bridge(Chainage 27.56 km)

Bathymetry Survey
a) Length of the stretch for which the Bathymetric Survey has been carried out:

The Bathymetry survey has beearried out fromBijaithanato Baluachak.The Length of the Bathymetric
survey isChainage?0.00 km toChainage80.00km.

Topographic Survey-
a) Length of the stretch for which the Topographic survey has been carried out:

The Topography survey has begarried outfrom Bijaithana to Baluachak. The Length of the Topography
survey isChainage20.00 km toChainage30.00 km.

a) Prominent Dams / Barrage:-
There is no Dam or Barrages found in this stretches of river.
b) Conditions of banks (protected, unprotected):-

Kosi River anually bears the brunt of floods and where embankment construction and repairing seems
permanent affair. Displacement of people living on the banks of rivers due to river bank erosion is anc
major issue here. The tributaries continue to erodéanés rapidly. The River banks are constantly being
changed by means of flood of very high magnitude, channel widening, and change in channel pattern a
river bank erosion. To protect the shore and its properties various methods are in use lilgs fiioba
with sand, porcupine (triangle shaped concstttiecture), sand bags and baer bags called Gabions are in
use to strengthen the emkarents.

¢) Hindrances- Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, security issues:

Thereis no wildlife sanctuary found in this stretches of river.
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d) Details of Protected Area Wildlife Defence-
There is no wildlife sanctuary found in this stretches of river.
e) NH/SH/MDR along and/or in vicinity: -
SH-54 is located in this stretches ofeiv
f) Railway Lin e and Stations in the vicinity:
There is no Railway line located in this stretches of river.
g) Land Use Pattern along/Vaterway on visual assessment:
Both sides bank of the river are used for agricultural land in this stretches of river
h) Crops / Agriculture in the region on visual &sessment:

The Major crops along théver is Paddy, juteWheat, Maize, Sorghum, gram, Millets, Sugarcane and Spice:
are cultivated here.

i) Availability o f Bulk / Construction Material: -
There is no caostruction material found in this stretches of river.
j) Existing Industries along Waterway with their types and details:
There is no major industry found in this stretch of river.
k) Existing Ghats, Jetties and Terminals (with conditions and facilities)Existing navigation facilities:-
There is no ferry ghat, jetty found in this stretches of river.
[) Existing Cargo Movement:-
There is naargo available in this stretches of river.
m) Prominent City / Town / Places of Worship / Historicalplaces for Tourism:-
Naugachia, Bhawanipur, Dadpur, Banikpur etc. places are located in this stretches of river.
n) Village / Colonies along the sub stretch and approx.population:
Nagrah, Bijaythana, Milaki, Dadpur, Lokmanpur etc. villageslacated both sides bank of the river.
0) Availability of passenger Ferry services with facilities:

There is no passenger ferry service available in this stretches of river.
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p) Available and probable water sport Recreational Facilities:
There is no water sport and other facilities are available in this river.
q) Fishing activities:-

Kosi provides diverse habitat in its downstream for living biota such as stream, riparian zoneslamdisvetc.
Kosi hassome of the richest riverine fisherigs India. The river has over figdpecies and forms an important
component of livelihood and nutritional security etdownstream stretches in Bihd@he wetlands are ecolieg
cally and eonomically important fothelocal people. Fishing in Kosi Rivés very famous among the people

r) Sand Mining: -

Thereis no sand mining found in this stretches of river.

s) Tributaries:-

There is no tributary found in this stretches of river.

t) Details of Irrigation Canals and outlets:

The irigation canal and outlétasbeen foundearChainageof 25.20 km in the left bank side of the river.
u) Details of Nalas, polluted water discharge in to the rivers and treatment plants:

There are no nalas found in this zone of river

v) Usage of water (drinking, irrigation, industries, navigation etc.) water quality:

The water is mainly used for agricultural purpos#¥gh the help of the irrigation system, the cultivation can easily
accessiblén this stretches of riveirrigation Canals supply the sufficient water for thitigation.
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3.4From Chainage30.00 Km to Chainage40.00 Km (Dadpur village to Gobindpur Gobind village):-

-
A
2

obindpur«Gobind

O e
- aaduvﬁlgﬁ?"“ =

Figure 17 Chainage30.00km to 40.00km

The River width of Kosi River fron€hainage30.00km toChainaget0.00km is approximately 700. to 1566 m.
The averagavidth portion of the river is 133m.

During the survey it was noticed that Dhodhia village, Bhawanpura village, Maheshur Madan vidbopelpGr
Gobind village, Bishnupur Ramsahai village are situated left bank side of the river anchBElvillage Seokund
village are situated right bank side of the riBath side char land and agricultural land are also foweaithese
ChainageTwo irrigation canal and outlets are also founedrChainageof 32.800kmleft bank side of this rive

Chainage(km) Observed Reduced w.r.t. Sounding Datum
Min. | Max. Length | Dredging | Min. Max. Length .
CEES From To dept | dept | of Shoal Qty. Depth | Depth | of Shoal Qltj;e(dc%nrg )
h (m) | h(m) (m) (cu.m.) (m) (m) (m) B
I 30.00 | 40.00 | 2.0 4.6 0.00 0.00 -0.04 2.64 9000 195034.5
] 30.00 | 40.00 | 2.0 4.6 0.00 0.00 -0.24 2.65 8250 31791.66
[l 30.00 | 40.00 | 2.0 4.6 0.00 0.00 -03 2.66 9000 506246.33
v 30.00 | 40.00 | 2.0 4.6 0.00 0.00 -0.3 2.66 9000 645322.51
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Bathymetry Survey
a) Length of the stretch for which the Bathymetric Survey has been carried out:

The Bathymetry survey has beearried out fromBaluachak to Gobindpur Gobindhe Length of the
Bathymetric survey i€hainage30.00 km toChainaget0.00km.

Topographic Survey-
a) Length of the stretch for which the Topographic survey has been carried out:

The Topography survey has besarried outfrom Baluachak to Gobindpur Gobin@he Length of the @-
pography survey ifom Chainage30.00 km toChainaget0.00 km.

a) Prominent Dams/ Barrage: -
There is no Dam or Barrage found in this stretches of river.
b) Conditions of banks (protected, unrprotected):-

Kosi River annually bears the brunt of floods and where embankment construction and repairing seem:
permanent affair. Didpcement of people living on the banks of rivers due to river bank erosion is anott
major issue here. The tributaries continue to erode the banks rapidly. The River banks are constantly
changed by means of flood of very high magnitude, channehimgeand change in channel pattern and of
river bank erosion. To protect the shore and its properties various methods are in use like, geobags 1
with sand, porcupine (triangle shaped concséitecture), sand bags and bier bags called Gabions are
use to strengthen the emhkarents.
¢) Hindrances- Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, security issues:

There is no wildlife sanctuary found in this stretches of river.
d) Details of Protected Area Wildlife Defence -

Thereis no wildlife sanctuary found in this stretches of river.
e) NH/SH/MDR along and/or in vicinity: -

There is no NH/SH located in this stretches of river.
f) Railway Line and Stations in the vicinity: -

There is no railway line found in this stre¢shof river.

g) Land Use Pattern along Waterway on visual assessmeat:

Most of the land portions of the both sides river bank are covered with paddy land, Maize land, Mustard |
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h) Crops / Agriculture in the region on visual assessment:
The Major cops along theiver is Paddy, juté/Wheat, Maize, Sorghum, gram, Millets, Sugarcané Spices are
cultivated here.
i) Availability o f Bulk / Construction Material: -
There is no construction material found in this stretches of river.
j) Existing Industrie s along Waterway with their types and details:
Thereare no major industries found in this stretches of river.
k) Existing Ghats, Jetties and Terminals (with conditions and facilities), Existing navigation facilities:
There is no ferry ghat availabletims stretches of river.
[) Existing Cargo Movement:-
There is no cargo available in this stretches of river.
m) Prominent City / Town / Places of Worship / Historical places for Tourism
Bhawanpura, Maheshpur Madan, Seokund, Gobindpur Gobind etcesilladocated in thistretchef river.
n) Village / Colonies along the sub stretch and approx.population:
Bhawanpura, Maheshpur Madan, Seokund, Gobindpur Gobind etc. villadesadegl in thistretchef river.
0) Availability of passenger Ferry ®rvices with facilities:-
There is no ferry service available in this stretches of river.
p) Available and probable water sport Recreational Facilities:
There is no water sport and other facilities are available in this river.
g) Fishing activities:-

Kosi provides diverse habitat in its downstream for living biota such as stream, riparian zonedlamdsvedc.
Kosi hassome of the richest riverine fisheries in India. The river has ovesfisbies and forms an important
component of livelihood and tritional security in lhe downstream stretches in Bihdhe wetlands are ecolieg
cally and eonomically important fothelocal people. Fishing in Kosi Rivés very famous among the people

r) Sand Mining: -

There is no sand mines found in this stretcles/er.

s) Tributaries:-

There is no tributary found in this stretches of river.

t) Details of Irrigation Canals and outlets:=

Thereare twoirrigation canal and outlets four{teft bank side)in this stretches of rivemearChainageof 33.00
km.

u) Details of Nalas, polluted water discharge in to the rivers and treatment plants:

There are no nalas found in this zone of river

v) Usage of water (drinking, irrigation, industries, navigation etc.) water quality:

The water is used for agriculture purposethis stretchesf river.
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3.5Chainage40.00 Km to Chainage50.00 Km (Gobindpur Gobind village to Goari village):-
%

>

,,,,,,

Figure 18- Chainaget0.00km to Chainages0.00km

Thewidth of Kosi River from Chainaget0.00km to Chainageb0.00km is approximately 1566. to 950m.The
averagewidth portion of the river id4258m.

During the survey it was noticed that Kaharpur village, Tarbana village, Kishunpur Banwari village, Baiswara
lage are situated right bank side of the river and Goari village, Hario village, Jhand@agey, $hehab chak lvi
lage are situated left bank side of the riwaost of the portionsf this river sideare char land in this river channel
and river curve iglso foundnearthis stretchesOne irrigation canal and outlet\ebeen founchearChanage of
49.600km. BM-5 is siuatednearChainageof 43.254km.

Chainage (km) Observed Reduced w.r.t. Sounding Datum
Min. Max. Dredging Min. Max. Length .
S From To depth | depth ;iggatlh(rg; Qty. Dept | Depth | of Shoal QItD;e(cicgl;Jnrg )
(m | (m) (cu.m.) h(m) | (m) (m) o
| 40.00 | 50.00 | 1.1 | 5.68 1000 619158 | 12| 3.21 9200 203792.65
I 40.00 | 50.00 | 1.1 | 5.68 1000 11082.97 | 93 | 341 | 9000 | 302014.92
1 40.00 50.00 1.1 5.68 1400 19618.22 -03 3.61 9000 548809.32
\Y 40.00 50.00 | 0.05 5.68 1500 19740.86 -0.3 3.81 9000 629049.51
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Bathymetry Survey
a) Length of the stretch for which the Bathymetric Survey has been carried out:

The Bathymetry survey has beearried out fromGobindpur Gobind to Goari. THeength of the Bathyntec
survey isChainaget0.00km to Chainages0.00km.

Topographic Survey-
a) Length of the stretch for which the Topographic survey has been carried out:

The Topography survey has bezarried out fromGobindpur Gobind to Goari. The Length of the Toegr
phy survey i€Chainaget0.00 km taChainages0.00 km.

a) Prominent Dams / Barrage:-
There is no Dam or Barrage found in this stretches of river.
b) Conditions of banks (protected, unprotected) :-

Kosi River annually bears the brunt of floods and where embankment construction and repairing seem:
permanent affair. Displacement of people living on the banks of rivers due to river bank erosion is anc
major issue here. The tributaries tiooe to erode the banks rapidly. The River banks are constantly beir
changed by means of flood of very high magnitude, channel widening, and change in channel pattern a
river bank erosion. To protect the shore and its properties various methadsuaeelike, geobags filling
with sand, porcupine (triangle shaped concstttiecture), sand bags and baer bags called Gabions are in
use to strengthen the emhkarents.

¢) Hindrances- Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, securty issues:

There is no wildlife sanctuary found in this stretches of river.
d) Details of Protected Area Wildlife Defence -

There is no wildlife sanctuary found in this stretches of river.
e) NH/SH/MDR along and/or in vicinity: -
NH -106 s passed in this stretches of river.
f) Railway Line and Stations in the vicinity: -
Thereis no railway line found in this stretches of river.
g) Land Use Pattern along Waterway on visual assessmeant:

Agricultural land is found both sides Baaf the river.
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h) Crops / Agriculture in the region on visual assessment:
The Major crops along théver is Paddy, jutéyheat, Maize, Sorghum, gram, Millets, Sugarcane and Spices are
cultivated here.
i) Availability of Bulk / Construction Material: -
There is no construction material found in this stretches of river.
j) Existing Industries along Waterway with their types and details:
Thereis no major industrjound in this stretches of river.
k) Existing Ghats, Jetties and Terminals (with conditims and facilities), Existing navigation facilities:
There is no ferry ghat, jetty and terminals found in this stretches of river.
[) Existing Cargo Movement:-
Thereis no cargo available in this stretches of river.
m) Prominent City / Town / Places of Woship / Historical places for Tourism:=
Kaharpur Kishunpur Banwari, Shah Chak, Muzaffarpur sadik milik, Baiswara, goari etc. villages are locatec
this stretches of river.
n) Village / Colonies along the sub stretch and approx.population:
Kaharpur Kishunpur Banwari, Shah Chak, Muzaffarpur sadik milik, Baiswara, goari etc. villages are located
this stretches of river.
0) Availability of passenger Ferry services with facilities:
There is no passenger ferry service available in this stretches of river.
p) Available and probable water sport Recreational Facilities:
There is no water sport and other facilities are available in this river.
q) Fishing activities:
Kosi provides diverse habitat in its downstream for living biota such as stream, ripanies) aad wigands etc.
Kosi hassome of the richest riverine fisheries in India. The river has ovespisbies and forms an important
component of livelihood and nutritional security letdownstream stretches in Bih@he wetlands are ecolieg
cally andeconomically important fothelocal people. Fishing in Kosi Rivés very famous among the people
r) Sand Mining: -
There is no sand mines found in this stretches of river.
s) Tributaries:-
There is no tributary found in this stretches of river.
t) Details of Irrigation Canals and outlets:
There is no irrigation canal and outlets found in this stretches of river.
u) Details of Nalas, polluted water discharge in to the rivers and treatment plants:
There are no nalas found in this zone of river
v) Usage dwater (drinking, irrigation, industries, navigation etc.) water quality: -

The water is used for agriculture purposes in this stretufiveger.
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3.6 From Chainage50.0 Km to Chainage60.00Km (Goari village to Kapasia village)-

R .
4 4 ?.
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"

4Bainadih

c i

chE=50X000k

CMohanpur

CNagarpara Arazi Milik

Figure 19- Chainages0.00km to Chainages0.00km

The widthof Kosi River fromChainages0.00km to Chainages0.00km is approximately 95tn. to422m. The
averagewidth portion of the river i5586m.

During the swvey it was noticed that BM has beesituatednearChainageof 51.476km. Bainadih villag, Ka-
pasia villageMuraut vilage, Kishunpur Ratwara villages are situated right bank side of the river and Nagarp
Arazi Milik village, Mahanpur Miage, Paharpur villageloipur chuhar villages are situated left bank side of the
river. Char land and gddy land are also found both bank side of the rilreo irrigation canal and outlets have

been founchearChainageof 51.200km andand 54.80&m in the left bank andght bank side of the river respe
tively.

Chainage(km) Observed Reduced w.r.t. Soundng Datum
Min. | Max. Dredg- :
Length . Min. Max. | Length .
CEES From To B | e of Shoal ng Depth | Depth | of Shoal DI gy
h h (m) Qty. (m) (m) (m) Qty. (cu.m.)
(m) (m) (cu.m.)

I 50.00 | 60.00| 2.0 | 7.21 0.00 0.00 -0.12 3.21 9100 168299.29
Il 50.00 | 60.00| 2.0 | 7.21 0.00 0.00 -0.07 6.32 9400 269351.87
1] 50.00 | 60.00| 2.0 | 7.21 0.00 0.00 -0.17 6.42 9100 447957.58
v 50.00 | 60.00| 2.0 | 7.21 0.00 0.00 -0.3 6.52 | 10000 | 577804.41
Document History: Final Surveigeport of River Kosi, Bihar 52|Page

Survey PeriodFrom 10.05.16 to 29.09.16



4\ FINAL SURVEY REPORT %Tg

ADETAI LED HYDROGRAPHI C SURVE .‘/\ °

BIHARO (233). 040 KM I\V\l

Bathymetry Survey
a) Length of the stretch for which the Bathymetric Survey has been carried out:

The Bathymetry survey has beearried out fromGoari to KapasiaThe Length of the Bathymetric survey is
Chainageb0.00 km toChainages0.00km.

Topographic Suvey:-
a) Length of the stretch for which the Topographic survey has been carried out:

The Topography survey has bemried out fromGoari to KapasialThe Length of th&dopographysurvey is
Chainages0.00 km toChainages0.00 km.

a) Prominent Dams / Barrage:-
Thereis no Dam or Bariges found in this stretches of river.

b) Conditions of banks (protected, urprotected) -

Kosi River annually bears the brunt of floods and where embankment construction and repairing seem:
permanent affair. Displacement of peopleriyion the banks of rivers due to river bank erosion is anothe
major issue here. The tributaries continue to erode the banks rapidly. The River banks are constantly
changed by means of flood of very highgniwde, channel widening, and change inrote pattern and of
river bank erosion. To protect the shore and its properties various methods are in use like, geobags 1
with sand, porcupine (triangle shaped concsttiecture), sand bags and boulder bags called Gabions are
use to strengthemé¢ embakments.

¢) Hindrances- Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, security issues:
There are no hindrances like rocks, waterfalls, forest and wildlife sanctuary found in this stretches of rivi

d) Details of Proteced Area Wildlife Defence -

There is no wildlife sanctuary found in this stretches of river.
e) NH/SH/MDR along and/or in vicinity: -
There is no NH/SH found in this stretches of river.
f) Railway Line and Stations in the vicinity: -
There is no railwayihe found in this stretches of river.
g) Land Use Pattern along Waterway on visual assessment:

Agricultural lands are founbothsides of the river bank.
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h) Crops / Agriculture in the region on visual assessment:

The Major cropsilong the river is Paddyea, Rice, Wheat, Maize, Sorghum, gram, Millets, Sugarcane and Spic
are cultivated here.

i) Availability of Bulk / Construction Material: -

There is no construction material found in this stretches of. river

j) Existing Industries along Waterway with their types and details:

There is no major industry found in this stretches of river.

k) Existing Ghats, Jetties and Terminals (with conditions and facilities), Existing navigation facilities:

There is no ferry ghat, Jetty and terminal found in this $testof river.

[) Existing Cargo Movement:-

Thereis no cargo available in this stretches of river.

m) Prominent City / Town / Places of Worship / Historical places for Tourism

Bainadih Mohanpur, Kishunpur Ratwara, Kapasia etc. places are found itréhehes of river.

n) Village / Colonies along the sub stretch and approx.population:

Bainadih Mohanpur, Kishunpur Ratwara, Kapasia gitages and towns have been located in this zone of river.
0) Availability of passenger Ferry services with facilites=-

Thereis no passenger ferry servigeailable in this stretches of river.

p) Available and probable water sport Recreational Facilities:

There is no water sport and other facilities are available in this river.

g) Fishing activities:-

Kosi providesdiverse habitat in its downstream for living biota such as stream, riparian zonestkmdisvetc.
Kosi hassome of the richest riverine fisheries in India. The river has ovesfisbies and forms an important
component of livelihood and nutritional seity in the downstream stretches in Bihahe wetlands are ecolieg
cally and eonomically important fothelocal people. Fishing in Kosi Rivés very famous among the people

r) Sand Mining: -

There is no sand mines found in this stretches of river.

s) Tributaries: -

There is no tributary found in this stretches of river.

t) Details of Irrigation Canals and outlets:=

Thereare twoirrigation canal and outlets found in this stretches of mesarChainageof 51.356 km and 54.826
km left side and right sidespectively

u) Details of Nalas, polluted water discharge in to the rivers and treatment plants:

There are no nalas found in this zone of river

v) Usage of water (drinking, irrigation, industries, navigation etc.) water quality:

The water is used fagriculture purposes in this stretches of river.
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3.7From Chainage60.00 Km to Chainage70.00Km (Kapasia village to Baltara village:-

Figure 201 Chainage50.00km to Chainager0.00km

The width of Kosi River from Chainage60.00 km to Chainager0.00km is approximately 422m. t405m. The

averagewidth portion of the river i413.50m.

During the survey it was noticed that Bhimri village, Kulsara village, Maira village, Paura villagesuatedsit
left bank side of the riverral Birbas village, Kapasia village, Barun village, sahraun villages are situated rig

bank side of the river. BM is situatechearChainageof 62.547km left bank side of the river. One irrigatienal
and outlet has been foundarChainagef 68.600 knright bank side of the river.

Chainage (km) Observed Reduced w.r.t. Sounding Datum
Min. | Max. . Min. Max. Length :
S From To depth | depth ;ﬁggﬁh(% Qltjyrezicgljjmrg ) Dept | Depth | of Shoal Ql?yregic%lnrg )
(m) | (m) 7| h(m) | (m) (m) B
I 60.00 70.00 15 8.92 0 0 -0.12 | 6.55 7350 128502.49
Il 60.00 | 70.00 | 1.5 | 8.92 0 0 -0.3 6.75 8100 207612.72
1] 60.00 | 70.00 | 1.1 8.92 200 36.84 -0.3 6.95 9000 373512.75
v 60.00 70.00 0.1 8.92 300 89.01 -03 7.15 9000 446243.89
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Bathymetry Survey
a) Length of the stretch for which the Bathymetric Survey has been carried out:

The Bathymetry survey has beearried out fronKapasia to Baltaralhe Length of the Bathymetric survey is
Chainages0.00 km toChainager0.00km.

Topographic Survey-
a) Length of the stretch for which the Topographic survey has been carried out:

The Topography survey has besarried out fromKapasia to Baltaral'he Length of th&@opographysurvey
is Chainage60.00 km toChainager0.00 km.

a) Prominent Dams / Barrage:-
There is no dam ordsrages found in this stretch of river.

b) Conditions of banks (protected, unprotected) -

Kosi River annually bears the brunt of floods and where embankment construction and repairing seem:
permanent affair. Displacement of people living on the bahkivers due to river bank erosion is another
major issue here. The tributaries continue to erode the banks rapidly. The River banks are constantly
changed by means of flood of very high magnitude, channel widening, and change in channel patfern a
river bank erosion. To protect the shore and its properties various methods are in use like, geobags 1
with sand, porcupine (triangle shaped concsttiecture), sand bags and baer bags called Gabions are in
use to strengthen the emhkarents.
¢) Hindrances- Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, security issues:

Thereare no hindrances like rocks, waterfalls, forest and wildlife sanctuary found in this stretches of rive
d) Details of Protected Area Wildlife Defence -
There is no wildlife sanctuary found in this stretches of river.
e) NH/SH/MDR along and/or in vicinity: -
There is no NH/SH found in this stretches of river.
f) Railway Line and Stations in the vicinity: -
There is naailway line found in this stretches of river.
g) Land Use Pattern alongWaterway on visual assessment:

Agricultural landgpaddy)are found both sides bank of the river.
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h) Crops / Agriculture in the region on visual assessment:
The Majorcrops alonghe river arePaddy,Rice, Wheat, Maize, Sorghum, gram, Millets, Sugarcane and Spice
are cultivated here.

i) Availability o f Bulk / Construction Material: -

There is no construction material found in this stretches of river.

j) Existing Industries along Waterway with their types and details:

There is no major industry found in this stretches of river.

k) Existing Ghats, Jetties and Terminals (with conditions and facilities), Existing navigation facilities:

There is no jetty, Ferry and ternals found in this stretch of river.

[) Existing Cargo Movement:-

There is no cargo available in this stretches of river.

m) Prominent City / Town / Places of Worship / Historical places for Tourism

Birbas, bhimri, Paura, Sahraun, Kulsara, Barun, Itniddra etc. villages arlcated in this stretches of river.

n) Village / Colonies along the sub stretch and approx.population:

Birbas, bhimri, Paura, Sahraun, Kulsara, Barun, Itmadi, Morailitigesarelocated in thistretchef river.

0) Availability of passenger Ferry services with facilities:

There is no ferry available in this stretches of river.

p) Available and probable water sport Recreational Facilities:

There is no water sport and other facilities are available in this river.

g) Fishing acivities:-

Kosi provides diverse habitat in its downstream for living biota such as stream, riparian zoneglamdsvedc.
Kosi hassome of the richest riverine fisheries in India. The river has ovesfisbies and forms an important
component of livahood and nutritional security ité downstream stretches in Bihdhe wetlands are ecolieg
cally and eonomically important fothelocal people. Fishing in Kosi Rivés very famous among the people

r) Sand Mining: -

There is no sand mines found in tkisetches of river.

s) Tributaries:-

There is no tributary found in this stretches of river.

t) Details of Irrigation Canals and outlets:=

There is an irrigation canal foumgarChainageof 68.706 km right bank side of the river.
u) Details of Nalas, pduted water discharge in to the rivers and treatment plants:
There are no nalas found in tsisetche®f river.

v) Usage of water (drinking, irrigation, industries, navigation etc.) water quality:

The water is used for agriculture purposes in thigcétes of river.
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3.8From Chainage70.00 Km to Chainage80.00Km (Baltara village to Murus village):-

Figure21- Chainager0.000 Km. taChainage30.000Km.

The widthof Kosi River fromChainager0.00km to Chainage80.00km is agroximately405m. t0676.08n. The
average widttportion of the river i$40.54m.

During the survey it was noticed that B8/has beemituatednearChainageof 72.573km Pachaut village, Dumri
village, Ramnagar village, Telihar village, Pensalva villdderus village, Telihar village, Dharhi village aresit
ated right bank side of the river aBaltara village, Borne village, Kanhauli village are situated left bank side o
the river.BM-9 is also situatedearChainageof 79.752km. One irrigation canaénd otlet has been situatettar
Chainageof 76.200km left bank side of the rivédneRCC Bridge has been situatedarChainageof 75.900km.
The Bri dgeo0s.-2b°8'84a0N,iLobgn 8614326.1(E). a t

Chainage(km) Observed Reduced w.r.t. Sounding Datum

Class Min. | Max. | Length Dredging | Min. | Max. | Length Db
From To dept | dept | of Shoal Qty. Dept | Depth | of Shoal ot (c% r?m)
h (m) | h (m) (m) (cum) | h(m)| (m) (m) Y. (L.

| 70.00 | 80.00 | 0.3 |10.21 3000 18937.19 | 0.3 8.04 6000 154997.29

Il 70.00 | 80.00 | 0.1 | 10.21 4000 47809.9 0.1 8.14 8150 300296.69

1] 70.00 | 80.00 | 0.1 | 10.21 3000 91380.52 | -0.1 8.24 9000 389711.39

A 70.00 | 80.00 | 0.1 | 10.21 4000 106869.15| -0.3 8.34 9000 612954.01
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Figure22- RCC Bridge Chainager5.72 km)
Bathymetry Survey
a) Length of the stretch for which the Bathymetric Survey has been carried out:

The Bathymetry survey has beearried out fronBaltara to AgrahanThe Length of the Bathymetric survey
is Chainagéer0.00 km toChainage30.00km.

Topographic Survey:-
a) Length of the stretch for which the Topographic survey has been carried out:

The Topography survey has besarried out fromBaltara to Agrahan. The Length of the Topography su
vey isChainagéer0.00 km toChainage80.00 km.

a) Prominent Dams / Barrage:-
Thereis no dam or Barrages found in this stretches of river.

b) Conditions of banks (protected, urprotected) :-

Kosi River annually bears the brunt of floods and where embankment construction and repairing seem:
permanent affair. Displament of people living on the banks of rivers due to river bank erosion is anotf
major issue here. The tributaries continue to erode the banks rapidly. The River banks are constantly
changed by means of flood of very high magnitude, channel wigleaid change in channel pattern and of
river bank erosion. To protect the shore and its properties various methods are in use like, geobags
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with sand, porcupine (triangle shaped concstttiecture), sand bags and baer bags called Gabions are in
use to strengthen the emhkarents.
¢) Hindrances- Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, security issues:

Thereare no hindrances like rocks, rapid waterfalls, forest and wildlife sanctuary found in this stwétches
river.

d) Details of Protected Area Wildlife Defence -
Thereis no wildlife sanctuary found in this stretches of river.
e) NH/SH/MDR along and/or in vicinity: -
SH-59is located in this stretches of river.
f) Railway Line and Stations in the vicinity: -
There is no railway line located in this stretches of river.
g) Land Use Pattern along Waterway on visual assessmeat:
Agricultural land is found both sides of the river bank
h) Crops / Agriculture in the region on visual assessment:

The Major cops alag the river is PaddyRice, Wheat, Maize, Sorghum, gram, Millets, Sugarcane and Spices
are cultivated here.

i) Availability of Bulk / Construction Material: -
There is no construction material found in this stretches of. river
j) Existing Industries along Waterway with their types and details:
There is no major industry found in this stretches of river.
k) Existing Ghats, Jetties and Terminals (with conditions and facilities), Existing navigation facilities:
There is no ferry service availelin this stretches of river.
[) Existing Cargo Movement:-
There is no cargo available in this stretches of river.
m) Prominent City / Town / Places of Worship / Historical places for Tourism:

Kanhauli, BaltaraPachaut, Dumri, pensalva, Ramnagar, TeliNurus, chautham etc. villages are located both
sides bank of the river.

n) Village / Colonies along the sub stretch and approx.population:

Kanhauli, BaltaraPachaut, Dumri, pensalva, Ramnagar, Telihar, Mwheitham etc. villages are located both
sides bank of the river.
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0) Availability of passenger Ferry services with facilities:

There is nderry service avaidlble in this stretches of river.

p) Available and probable water sport Recreational Facilities:

There is no water sport and other faihbtare available in thitretchef river.
q) Fishing activities:-

Kosi provides diverse habitat in its downstream for living biota such as stream, riparian zoneglamdsvedc.
Kosi hassome of the richest riverine fisheries in India. The river ¢\ fishspecies and forms an important
component of livelihood and nutritional security retdownstream stretches in Bih@he wetlands are ecolieg
cally and eonomically important fothelocal people. Fishing in Kosi Rivés very famous among thegple

r) Sand Mining: -

There is no sand mines found in this stretches of river.

s) Tributaries:-

There is no tributary found in this stretches of river.

t) Details of Irrigation Canals and outlets:-

There is an irrigation canal foumgarChainageof 68.706 km right bank side of the river.
u) Details of Nalas, polluted water discharge in to the rivers and treatment plants:
There are no nalas found in tisetche®f river.

v) Usage of water (drinking, irrigation, industries, navigation etc.) water qualiy: -

The water is used for agriculture purposes in this stretches of river.
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3.9From Chainage80.00 Km toChainage90.00Km (Murus village to Dhamhara village)-

......
ul

Figure 23 ChainageB0.000 Km. toaChainaged0.000 Km.

TheRiver stretch fronChainage80.000 Km. tocChainage90.000km is approxmately 676.08m t&60m.The av-
erage widtrportionof the riveris approximately 668.0meter

The Rver has meandering and braidibghavior include$igh sand dunesThe both banks dhe River are su
rounded by manyillages namelyBira, Singhar Sanwa,Phango anduchcha villages on the rigkideof the bank
and Kharaitavillage, Thuthivillage, Sasawavillage Balkunduvillage on the leftsidebankof the river One High
Tension Ihe is situateschearChainageof 89.900km. This river provides water for cultivation land along the river
of the both banks though a system of irrigatianats. There is a high tension line found in this stretches of river
nearChainags of 89.754 km. Thposition of the H.T.Line isLt: - 25°36'35.827"N Long: 86°36'35.664"B).

Chainage(km) Observed Reduced w.r.t. Sounding Datum
Min. | Max. | Length | Dredging Min. Max. .
cles From To dept | dept | of Shoal Qty. Depth | Depth ;(ra]rclg[lh(n?; Qltj;e(dc%nrg )
h(m) [ h(m) | (m) (cu.m.) (m) | (m) B
[ 80.00 | 90.00 | 0.3 | 4.56 | 4450 16959.6 | -0.01 | 3.12 10000 310735.19
] 80.00 | 90.00 | 0.1 4.76 6000 41832.54 | -0.21 | 3.32 10000 491250.72
1] 80.00 | 90.00 | 0.1 4.96 8000 133215.01| -0.3 3.52 10000 801550.34
v 80.00 | 90.00 | 0.2 | 5.16 | 7100 | 116640.27| -0.3 | 3.72 10000 980041.89
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Bathymetry Survey
a) Length of the stretch for which the Bathymetric Survey has been carried out:

The Bathymetry survey has beearried out fromAgrahan to Dhamhardhe Length of the Bathymetric isu
vey isChainaye 80.00 km toChainaged0.00km.

Topographic Survey-
a) Length of the stretch for which the Topographic survey has been carried out:

The Topography survey has beearried outfrom Agrahan to Dhamhara. The Length of the Topography
survey isChainage80.(0 km toChainage?0.00 km

a) Prominent Dams / Barrage:-

There is no Dam or Barrage found in this stretches of river.
b) Conditions of banks (protected, unprotected) -

Kosi River annually bears the brunt of floods and where embankment construction aridgaspaims like
permanent affair. Displacement of people living on the banks of rivers due to river bank erosion is anc
major issue here. The tributaries continue to erode the banks rapidly. The River banks are constantly
changed by means of fload very high magnitude, channel widening, and change in channel pattern and
river bank erosion. To protect the shore and its properties various methods are in use like, geobags 1
with sand, porcupine (triangle shaped concsttiecture), sand bagand bolder bags called Gabions are in
use to strengthen the emhkarents.

c) Hindrances- Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, security issues:

Thereis no hindrance like rocks, rapid waterfalls, forest, wildlife sanctuary foutids stretches of river.
d) Details of Protected Area Wildlife Defence -
There is nawildlife sanctuaryfound in this stretches of river.
e) NH/SH/MDR along and/or in vicinity: -
Thereis no NH SH found in this stretches of river.
f) Railway Line and Sations in the vicinity: -
Thereis no railway line found in this stretches of river.
g) Land Use Pattern along Waterway on visual assessment:

Agricultural landis found both sides bank of the river.
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h) Crops / Agriculture in the region on visual assesment:-

The Major crops alonthe river is PaddyRice, Wheat, Maize, Sorghum, gram, Millets, Sugarcane and Spices ar
cultivated here.

i) Availability of Bulk / Construction Material: -

The construction material is not found the river side area.

j) Existing Industries along Waterway with their types and details:

There is no major industry found in this stretches of river

k) Existing Ghats, Jetties and Terminals (with conditions and facilities), Existing navigation facilities:

There is no ferry ghatvailable in this stretches of rivdbhamaraghaterminal is located in this stretches of river
nearChainageof 89.775 km.

[) Existing Cargo Movement:-

There is no cargo available in this stretches of river.

m) Prominent City / Town / Places of Worshigp/ Historical places for Tourism:-

Kharaita, Thuthi, Sar sawa, Singhar Sanwa, Bira, Phango, Dhattaraillages are located in this stretches of
river.

n) Village / Colonies along the sub stretch and approx.population:

Kharaita, Thuthi, Sar sawa, Singh@anwa, Bira, Phango, Dhamara etc. villages are located in this stretches
river.

0) Availability of passenger Ferry services with facilities:

There is no ferry ghat available in this stretches of river.

p) Available and probable water sport Recreatioal Facilities:-

There is no water sport and other facilities are available in this river.

g) Fishing activities:-

Kosi provides diverse habitat in its downstream for living biota such as stream, riparian zoneglamdsvedc.
Kosi hassome of the rich& riverine fisheries in India. The river has over glecies and forms an important
component of livelihood and nutritional security retdownstream stretches in Bihahe wetlands are ecolieg
cally and eonomically important fothelocal people. Fising in Kosi Riveris very famous among the people

r) Sand Mining: -

There is no sand mines found in this stretches of river.

s) Tributaries:-

There is no tributary found in this stretches of river.

t) Details of Irrigation Canals and outlets:

There isnoirrigation canal foundn this stretches of river

u) Details of Nalas, polluted water discharge in to the rivers and treatment plants:
There are no nalas found in tkisetcheof river.

v) Usage of water (drinking, irrigation, industries, navigation dc.) water quality:-

The water is used for agriculture purposes in this stretches of river.
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3.10From Chainage90.00Km to Chainage100.00Km (Dhamhara village to Muria village):-

The River stretch fromChainage90.000 Km. toChainagel00.000km is approximately 660m to 669.95rfhe

Figure 24- Chainage90.000 Km. taChainagel00.000 Km.

avaage widthportionof the River i$664.975meter Approximate

The Both banksof the riverarealso connectelly Furgo halt Railway stationwhich is popularandrenownedsta-
tion near Dhamara GhaBM-10 has been situatewarChainageof 91.252km right bank side of the rivédne
RCC and one RaBridge have been situategtarChainageof 90294 km and 90.25 km respectively The First
second

oneBridg e fbaation is (Lat - 25°36'41.86N, Long- 86°36'21.05E)

25°36'8.71"'N, Long- 86°3619.78'E) The Rail Bridge is well camected through Fago Railway station and Mansi
Railway station. The both banks difet River are surrounded by mawiflages namely Sahsaili Thuthi, Kuchaut,
Chhachhua, dpur, Murla on the right side and Samhar, Kalan, Baldehi, Kabirpur, Sauthi, Kajurbana on the
bank. In few pdions of this river provides water for cultivatiomthalong the river of botbanks though a system

and the

of irrigation @nals. Dhamara ferry ghat is located in this stretch of river neaCtianageof 91.200 km.

Chainage(km) Observed Reduced w.r.t. Sounding Datum
Min. Max. | Length . Min. Max. Length .
s From To depth | depth | of Shoal Q?;ez:lc%mrg ) Depth Depth | of Shoal Q?yre?cgumn% )
(m) | (m) (m) R (m) (m) (m) SR
I 90.00 | 100.00| 0.3 | 7.35| 3850 | 17910.67| -0.12 5.02 | 10000 | 276774.85
Il 90.00 | 100.00 | 0.1 | 7.45| 6650 | 55567.98| -0.22 5.12 | 10000 | 450387.04
Il 9000 | 100.00 | 0.1 | 7.55| 8100 | 119477.86| -0.3 5.22 | 10000 | 699346.08
v 90.00 | 100.00 | 0.01| 7.65| 9000 | 136003.74 -03 5.32 | 10000 | 878222.56
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Figure 26- Dhamara GhatGhainage91.200 km)
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Bathymetry Survey
a) Length of the stretch for which the Bathymetric Survey has been carried out:

The Bathymetry survey has beearried out fromDhamhara to Khajur Band@he Length of thdathymetric
survey isChainaged0.00 km toChainagel00.00km.

Topographic Survey-
a) Length of the stretch for which the Topographic survey has been carried out:

The Topography survey has besarried out fronDhamhara to Khajur Band@he Length of the dpog@a-
phy survey i€Chainage90.00 km toChainagel00.00 km

a) Prominent Dams / Barrage:-
There is ndam orBarrage found in this stretches of river.
b) Conditions of banks (protected, urprotected) -

Kosi River annually bears the brunt of floods and wreardankment construction and repairing seems like
permanent affair. Displacement of people living on the banks of rivers due to river bank erosion is amother
jor issue here. The tributaries continue to erode the banks rapidly. The River banks arelyedreitant
changed by means of flood of very high magnitude, channel widening, and change in channel pattern a
river bank erosion. To protect the shore and its properties various methods are in use like, geobags filling
sand, porcupine (triangle aped concretstructure), sand bags and boulder bags called Gabions are in use
strengthen themsbankments.

¢) Hindrances- Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, security issues:
There is no hindrance like rocks, rapid wedélst forest and wildlife sanctuary
d) Details of Protected Area Wildlife Defence -

Thereis no wildlife sanctuary found in this stretches of river.

e) NH/SH/MDR along and/or in vicinity: -
There is a RCC bridgecated in this stretches oer nearChainageof 90.294 km.
f) Railway Line and Stations in the vicinity: -

There is a railway line located in this stretches of mearChainageof 90.325 km. Fungo Railway station is
located near the waterway of this stretches.

g) Land Use Patten along Waterway on visual assessment:

The agricultural land is found both side of the river bank
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h) Crops / Agriculture in the region on visual assessment:

The Major crops along the river is Paddy, jute, Tea, Rice, Wheat, Maize, Sorghum, giais, Blilgarcane and
Spices are cultivated here.

i) Availability of Bulk / Construction Material: -

There is no construction material found in this stretches of river.

j) Existing Industries along Waterway with their types and details:

There is no major ustry found in this stretches of river.

k) Existing Ghats, Jetties and Terminals (with conditions and facilities), Existing navigation facilities:

A passenger ferry ghat namBtiamraghatis locatednearChainagenf 91.200km.
[) Existing Cargo Movemer: -
There is no cargo available in this stretches of river.
m) Prominent City / Town / Places of Worship / Historical places for Tourism
Dhamhara, Kuchaugeoti, Baldehi, Kabirpur, Sauthi, Murla, Chhachhua, Khajur Bana etc. places are located ir
this stetches of river.
n) Village / Colonies along the sub stretch and approx.population:
Dhamhara, Kuchaut, Seoti, Baldehi, Kabirpur, Sauthi, Murla, Chhachhua, KhajureRanallages and towns
have been located in this zone of river.
0) Availability of passenger Ferry services with facilities:

Theonly Ferry servicas available named Dhamraghat situatedrChainageof 91.200km.
p) Available and probable water sport Recreational Facilities:

There is no water sport and other facilities are atblin this river.

q) Fishing activities:
Kosi provides diverse habitat in its downstream for living biota such as stream, riparian zoneslamdisvetc.
Kosi hassome of the richest riverine fisheries in India. The river has ovesjisbies and forsnan important
component of livelihood and nutritional security retdownstream stretches in Bihahe wetlands are ecolieg
cally and eonomically important fothelocal people. Fishing in Kosi Rivés very famous among the people
r) Sand Mining: -
There is no sand mines found in this stretches of river.
s) Tributaries:-
There is no tributary found in this stretches of river.
t) Details of Irrigation Canals and outlets:
There isnoirrigation canal foundn this stretches of river
u) Details of Nalaspolluted water discharge in to the rivers and treatment plants:
There are no nalas found in tkisetche®f river.
V) Usage of water (drinking, irrigation, industries, navigation etc.) water quality:

The water is used for agriculture purposes ingtristches of river.
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3.11From Chainage100.00 Km to Chainage110.00 Km (Muria village to Khochardewa village): -

Figure 27- Chainagel00.000 Km. toChainagel10.000 Km.

The Rver stretch fronChainagel00.000 Km. taChainagel10.000km is approximately 670not1500m.he a/-
erage widtlportionof the riveris approximatelyl085 metet

One major road namely.lEos Bund Road passes throutite right bank of the KosRiver. The both banks of the

river are surrounded by mamiflages namely Banganwan, Kamra, Gauri, BhelM&urdahn the rightbankside
of the river and Alani, Sahuria villages are situated left bank side of theBMefL1land BM12 hasbeen guated

nearChainageof 100.936km and 108B43km right bankside of the rrer respectively.

Chainage(km) Observed Reduced w.r.t. Sounding Datum
Min. | Max. Dredging | Min. | Max. Length :
S From To depth | depth ;iggatlh(rg; Qty. Dept | Depth | of Shoal Qltjyre(dc%nrg )
(m) | (m) (cum) | h(m)| (m) (m) S
I 100.00 | 110.00 0.3 5.67 7100 31561.05 0.2 3.68 10000 323508.92
Il 100.00 | 110.00 0.2 5.87 8900 72261.69 | 0.08 3.77 10000 511526.25
m 100.00 | 110.00 | 0.1 | 6.07 10000 152190.81| -0.2 | 3.97 10000 817819.95
v 100.00 | 110.00 | 0.03 | 6.27 10000 170359.9 | -0.3 4.17 10000 | 1010566.36
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Bathymetry Survey
a) Length of the stretch for which the Bathymetric Survey has been carried out:

The Bathymetry survey has beearried out fromKhajur Bana to Chanamhe Length of the Bathymetric
survey isChainagel0000 km toChainagel 10.00km.

Topographic Survey:-
a) Length of the stretch for which the Topographic survey has been carried out:

The Topography survey has besrried out fronfrom Khajur Bana to ChanarThe Length of the Tomp
raphy survey i€hainagel00.00 km taChainagel10.00 km

a) Prominent Dams / Barrage:-
There is no barrage or dam found in this stretches of river.
b) Conditions of banks (protected, urprotected):-

Kosi River annually bears the brunt of floods and where embankment construction and repairing seem:
permanent affai Displacement of people living on the banks of rivers due to river bank erosion is anot|
major issue here. The tributaries continue to erode the banks rapidly. The River banks are constantly
changed by means of flood of very high magnitude, chlarnidening, and change in channel pattern and of
river bank erosion. To protect the shore and its properties various methods are in use like, geobags 1
with sand, porcupine (triangle shaped concsttiecture), sand bags and baer bags called Gatnis are in
use to strengthen the emhkarents.

¢) Hindrances - Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, security issues:

Thereis no hindrancéike rocks rapid waterfalls, forest, wildlife sanctuary are found in this stretohes
river.

d) Details of Protected Area Wildlife Defence -
There is no wildlife sanctuary found in this stretches of river.
e) NH/SH/MDR along and/or in vicinity: -
There is no NH/SH found in this stretches of river.
f) Railway Line and Stations in thevicinity: -
There is no railway line is found in this stretches of river.
g) Land Use Pattern along/NVaterway on visual assessment:

Agricultural landis found both sides bank of the river.
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h) Crops / Agriculture in the region on visual assesment:-

The Major crops alamthe river is PaddyRice, Wheat, Maize, Sorghum, gram, Millets, Sugarcane and Spices ar
cultivated here.

i) Availability of Bulk / Construction Material: -

The construction material is not found in this stretches of.river
j) Existing Industries along Waterway with their types and details:

There is no major industry found in this stretches of river.

k) Existing Ghats, Jetties and Terminals (with conditions and facilities), Existing navigation facilities:

There is nodrry ghat available in this stretches of river.

[) Existing Cargo Movement:-

Thereis no cargo available in this stretches of river.

m) Prominent City / Town / Places of Worship / Historical places for Tourism:

Murla, Raingnian, banganwan, Kamra, AlaniaGri, Mianjagir, Basahi, Sahuria, Gaurdah etc. places are located i
this stretches of river.

n) Village / Colonies along the sub stretch and approx.population:

Murla, Raingnian, banganwan, Kamra, Alani, Gauri, Mianjagir, Basahi, Sahuria, Gaatcabllagesarelocated
in this stretchesf river.

0) Availability of passenger Ferry services with facilities:

Thereis no passenger ferry ghat available in this stretches of river.

p) Available and probable water sport Recreational Facilities:

There is navater sport and other facilities are available in this river.

g) Fishing activities:-

Kosi provides diverse habitat in its downstream for living biota such as stream, riparian zoneglamdsvedc.
Kosi hassome of the richest riverine fisheries in ladirhe river has over fistpecies and forms an important
component of livelihood and nutritional security retdownstream stretches in Bihahe wetlands are ecolieg
cally and eonomically important fothelocal people. Fishing in Kosi Rivés very fanous among the people

r) Sand Mining: -

There is no sand mines found in this stretches of river.

s) Tributaries:-

There is no tributary found in this stretches of river.

t) Details of Irrigation Canals and outlets:

There isnoirrigation canal foundn this stretches of river

u) Details of Nalas, polluted water discharge in to the rivers and treatment plants:

There are no nalas found in tkisetche®f river.

v) Usage of water (drinking, irrigation, industries, navigation etc.) water quality:

The wate is used for agriculture purposes in this stretches of river.
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3.12From Chainage110.00Km to Chainage120.00 Km (Khochardewa village to Ghoghsan Vlage).-

Figure 28 Chainagel10.000 Km. toChainagel20.000 Km.

The Rver stretd fromChainagel10.000 Km. taChainagel 20.00&m is approximately1500n to 838.74m. The

average widthportion of the riveris approximately1169.37metet

The both banks of théver are surrounded by manillages namely Kathghara, Khochardewar, Baha, Paha
pur, and Tlani on the right sideank of the riveand Katholumar, Sukhasem, Katholurmadlages are situated left

bank side of the river.

Chainage (km) Observed Reduced w.r.t. Sounding Datum
. Length .

Min. | Max. : Min. Max. Length .
Gz From To depth | depth Sr?cf>al Q?;e?c%nn%) Dept | Depth | of Shoal Q[t);e?&mrg)
(m) | (m) (m) S th(m) | (m) (m) T
I 110.00 | 120.00 | 0.3 | 2.85 | 5200 31720.87 -0.05 | 1.56 10000 303067.71
Il 110.00 120.00 0.1 2.95 8100 61046.82 -0.25 1.66 10000 488460.91
1 110.® 120.00 | 0.1 | 3.05 | 9850 167516.66 | -0.3 1.76 10000 779134.36
v 110.00 | 120.00 | 0.05 | 3.16 | 10000 150189.68 | -0.3 1.86 10000 971994.5
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Bathymetry Survey
a) Length of the stretch for which the Bathymetric Survey has been carried out:

The Bathymetry surveyds beercarried out fronmChanan tadGhoghsanThe Length of the Bathymetric isu
vey isChainagel10.00 km toChainagel20.00km.

Topographic Survey-
a) Length of the stretch for which the Topographic survey has been carried out:

The Topography survey hasdrecarried out fromChanan to GhoghsanThe Length of the Topography
survey isChainagel10.00 km taChainagel20.00 km.

a) Prominent Dams / Barrage:-
There is no dam or barrage found in this stretches of river.
b) Conditions of banks (protected, unprotected) -

Kosi River annually bears the brunt of floods and where embankment construction and repairing seem:
permanent affair. Displacement of people living on the banks of rivers due to river bank erosion is anc
major issue here. The tributagieontinue to erode the banks rapidly. The River banks are constantly bei
changed by means of flood of very high magnitude, channel widening, and change in channel pattern a
river bank erosion. To protect the shore and its properties various meitgots use like, geobags filling
with sand, porcupine (triangle shaped concstttiecture), sand bags and baer bags called Gabions are in
use to strengthen the emhkarents.

¢) Hindrances - Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, scurity issues:
There is no hindrance like rock, rapid waterfall, forest and wildlife sanctuary found in this stretches of ri
d) Details of Protected Area Wildlife Defence -
There is no wildlife sanctuary found in this stretches of river.
e) NH/SH/MDR along and/or in vicinity: -
There is no NH/SH found in this stretches of river.
f) Railway Line and Stations in the vicinity: -
There is no railway line found in this stretches of river.
g) Land Use Pattern along Waterway on visuahssessment:

Agricultural land is found both sides bank of the river

Document History: Final Surveigeport of River Kosi, Bihar 73|Page
Survey PeriodFrom 10.05.16 to 29.09.16



4\ FINAL SURVEY REPORT %TB

ADETAI LED HYDROGRAPHI C SURVE .‘/\ °

BIHARO (233). 040 KM |\/\\//\|

h) Crops / Agriculture in the region on visual assessment:

The Major crops alamthe river is PaddyVheat, Maize, Sorghum, gram, Millets, Sugarcane and Spices are
cultivated here.

i) Availability of Bulk / Construction Material: -

There is no construction material found in this stretches of river.

j) Existing Industries along Waterway with their types and details:

There is no major industry found in this stretch oériv

k) Existing Ghats, Jetties and Terminals (with conditions and facilities), Existing navigation facilities:
There is no ferry ghat, jetty, terminal found in this stretch of river.

[) Existing Cargo Movement:-

Thereis no cargo available in this stregshof river.

m) Prominent City / Town / Places of Worship / Historical places for Tourism

Chanan,Khochardewa, Bhagdewa, Belwara, Katholumar, Ghoghsan, Tilanthi etc. places are located in
stretches of river.

n) Village / Colonies along the sub streh and approx.population:-

Chanan,Khochardewa, Bhagdewa, Belwara, Katholumar, Ghoghsan, Tiletthivillagesare located in this
stretchef river.

0) Availability of passenger Ferry services with facilities:

Thereis no passenger ferry servigeailable in this stretches of river.

p) Available and probable water sport Recreational Facilities:

There is no water sport and other facilities are available in this river.

g) Fishing activities:-

Kosi provides diverse habitat in its downstream for livingtd such as stream, riparian zones antands etc.
Kosi hassome of the richest riverine fisheries in India. The river has ovespisbies and forms an important
component of livelihood and nutritional security retdownstream stretches in Bihdihe wetlands are ecolbg
cally and eonomically important fothelocal people. Fishing in Kosi Rivés very famous among the people

r) Sand Mining: -

There is no sand mines found in this stretches of river.

s) Tributaries:-

There is no tributary found inighstretches of river.

t) Details of Irrigation Canals and outlets:

There isnoirrigation canal foundn this stretches of river

u) Details of Nalas, polluted water discharge in to the rivers and treatment plants:
There are no nalas found in tkisethesof river.

v) Usage of water (drinking, irrigation, industries, navigation etc.) water quality:

The water is used for agriculture purposes in this stretches of river.
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3.13From Chainage120.00Km to Chainage130.00 Km (Ghoghsan village to Teghra vildge)-

Figure29- Chainagel20.00km to Chainagel 30.00km

The Rver stretch fronChainagel20.000 Km. taChainagel 30.000km is 10 Kmis approximately 838.7¢h to
1541.13mTheaverage widthportionof theriver is 1189.935mete. approximate.

The river has meandag and braiding behavior. High sand dunes and a number channels form part of this r
stretch. The river flow isidgerted to concave banks&herever the river meanders. Tiieer bed in this stretch is
sandy but theight bank of the river is@leloped and well connected by various roads whereas the left bank is r
so developedBM-13 has been siatednearChainageof 120.670km right bank side of the river.

The Right bank of the River are surrounded by mahgges namely Rajhanpur, Nakanc®amrahu, Maina, &
harwar, Lahthabathan, Mahpura, Sharmatola, Jalkaur, Bhadiya, Mahishi Satarwar whereas only Rajhanpt
Bihna villages located on the left baslde of the riverThere is a high tension line located n€irainageof
129.800 km. The pmition of H.T.lineis (Lat: - 25°52'09.749"N, Long:- 86°26'01.979"E).

Chainage (km) Observed Reduced w.r.t. Sounding D&um
Min. | Max. Dredging | Min. Max. Length .
Claze From To dept | dept ;Et!mr(])%tlh(n?; Qty. Dept | Depth | of Shoal Q[t);e?cgﬂnn% )
h(m) | h(m) (cu.m.) h (m) (m) (m) T
I 120.00 | 130.00 0.3 | 4.68 2650 8590.81 | -0.14 | 3.25 10000 288882.75
1] 120.00 | 130.00 0.2 4.68 3550 1915541 | -0.25| 3.35 10000 455404.6
1] 120.00 | 130.00 | 0.1 | 4.68 5250 57457.43 | .03 | 3.45 | 10000 | 752878.48
v 120.00 | 130.00 | 0.1 | 4.68 4300 41925.4 -0.3 3.55 10000 928349.66
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Bathymetry Survey
a) Length of the stretch for which the Bathymetric Survey has been carried out:

The Bathymetry survey has beesrried out fromGhoghsan to AraThe Length of the Bthymetric survey is
Chainagel20.00 km toChainagel 30.00km.

Topographic Survey-
a) Length of the stretch for which the Topographic survey has been carried out:

The Topography survey has besrried out fromGhoghsan to Ara. The Length of tliepograply survey is
Chainagel20.00 km taChainagel30.00 km.

a) Prominent Dams / Barrage:-
There is no dam or barrage found in this stretches of river.
b) Conditions of banks (protected, unprotected) -

Kosi River annually bears the brunt of floods and whenbankment construction and repairing seems like
permanent affair. Displacement of people living on the banks of rivers due to river bank erosion is anc
major issue here. The tributaries continue to erode the banks rapidly. The River banks areycbesigntl
changed by means of flood of very high magnitude, channel widening, and change in channel pattern a
river bank erosion. To protect the shore and its properties various methods are in use like, geobags 1
with sand, porcupine (triangle gted concretstructure), sand bags and baer bags called Gabions are in
use to strengthen the emhkarents.

¢) Hindrances - Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, security issues:

There is no hindrance like rock, rapid watdrfidrest and wildlife sanctuary found in this stretches of river.
d) Details of Protected Area Wildlife Defence: -

There is no wildlife sanctuary found in this stretches of river.
e) NH/SH/MDR along and/or in vicinity: -

There is no NH/SH found in thistretches of river.
f) Railway Line and Stations in the vicinity: -

There is no railway line found in this stretches of river.

g) Land Use Pattern along Waterway on visual assessmeant:

Agricultural land is found both sides bank of the river
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h) Crops / Agriculture in the region on visual assessment:

The Major crops alamthe river is PaddyVheat, Maize, Sorghum, gram, Millets, Sugarcane and Spices are
cultivated here.

i) Availability of Bulk / Construction Material: -

There is no congtction material found in this stretches of river.

j) Existing Industries along Waterway with their types and details:

There is no major industry found in this stretch of river.

k) Existing Ghats, Jetties and Terminals (with conditions and facilities), Esting navigation facilities:-

There is no ferry ghat, jetty, terminal found in this stretch of river.

[) Existing Cargo Movement:-

Thereis no cargo available in this stretches of river.

m) Prominent City / Town / Places of Worship / Historical places fofourism: -

Rajhanpur, Birwar, Sirwar, Bihna, Gamrahu, Nakauch, Baghaud, Lahthabathan, Mahpura, Sharma Tola, .
Aina Sohagpur , AksauBaghandarzi, Jalkaur, Bhadaiya Tela. places aretated in this stretches of river.

n) Village / Colonies along thesub stretch and approx.population:-

Rajhanpur, Birwar, Sirwar, Bihna, Gamrahu, Nakauch, Baghaud, Lahthabathan, Mahpura, Sharma Tola, .
Aina Sohagpur , Aksaur, Baghandarzi, Jalkaur, Bhadaiya€elolaillages are located in this stretches of river.
0) Availability of passenger Ferry services with facilities:

There is no passenger ferry service available in this stretches of river.

p) Available and probable water sport Recreational Facilities:

There is no water sport and other facilities are availabthis river.

g) Fishing activities:-

Kosi River is the lifeline of the people of Baltara, Saharsa are also important places for fishing cultupgoKosi
vides diverse habitat in its downstream for living biota such as stream, riparian zoneslandsve¢c. Kosi has
some of the richest riverine fisheries in India. The river has ovesfisbies and forms an important component of
livelihood and nutritional security irhé downstream stretches in Bihdihe wetlands are ecologically andec
nomically important forthelocal people. Fishing in Kosi Rivés very famous among the people

r) Sand Mining: -

There is no sand mines found in this stretches of river.

s) Tributaries:-

There is no tributary found in this stretches of river.

t) Details of Irrigatio n Canals and outlets:

There isnoirrigation canal foundn this stretches of river

u) Details of Nalas, polluted water discharge in to the rivers and treatment plants:
There are no nalas found in tisisetche®f river.

v) Usage of water (drinking, irrigation, industries, navigation etc.) water quality-

The water is used for agriculture purposes in this stretches of river.
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3.14rom Chainage130.00Km to Chainage140.00Km (Teghra village to Akardh village):-

Figure 30-Chairage130.00km to Chainagel40.00km

The Rver stretch fronChainagel30.000 Km. taChainagel40.000km is approximatelyl 541.13m to 67477m.
The averagavidth portionof the riveris 1107.95meter approximate

Due to the high sand dunes and a nunabehannels form part of this river stretch, it leads to formation of numbe
of sand patches and islands in the river, besides the river becomes narrow near Akardh. The river has also
dering and braiding behavidBoth banks are connected by Baluha Qi@&dndaul rd) to Kosi Mga Bridge (@-
harsa)nearChainageof 131370 km. BM-14 has been situategarChainageof 130.974km . Theight bank of the
river are surrounded by manmitlages namely Baluaha, Nania, Mahesraho, Parewa, Sarauni, Chandrain, Dharh
and Paranpur, Semar, Thanwar, Sataur, Narainpur, Narga are located on the Isiidailithe riverOne RCC
Bridge is situatechearChainageof 131.036km which is communicated between Sahard@atma The position of
the RCC Bridge i$Lat: - 25°52'47.86"N, Long: - 86°26'40.92"E).

Chainage (km) Observed Reduced w.r.t. Sounding Datum

Min. | Max. | Length of | Dredging Min. Max. Length .
Clese From To depth | depth Shoal Qty. Dept | Depth | of Shoal Qltj;e?c%nrg )
(m) | (m) (m) (cum) |h(m) | (m) (m) B
I 130.00 | 140.00 0.3 5.6 8250 51829.48 | -0.12 | 3.68 10000 306266.85
Il 130.00 140.00 0.1 5.61 10000 138599.69 | -0.22 | 3.69 10000 494595.71
1] 130.00 | 140.00 | 0.1 | 5.72 9000 2524499 | -0.3 3.7 10000 786774.27
v 130.00 | 140.00 | 0.05 | 5.92 10000 293023.86 | -0.3 3.71 10000 980807.49
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Figure31- RCC Bridge(Chainagel31.036km)

Bathymetry Survey
a) Length of the stretch for which the Bathymetric Survey has been carried out:

The Bathymetry survey has beearried out fromAra to Akardh. The Length of he Bathymetric survey is
Chainagel30.00 km toChainagel40.00km.

Topographic Survey:-
a) Length of the stretch for which the Topographic survey has been carried out:

The Topography survey has besarried outfrom Ara to Akardh. The Length of th&opogiaphysurvey is
Chainagel30.00 km taChainagel40.00 km.

a) Prominent Dams / Barrage:-

There is no dam or barrage found in this stretches of river.
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b) Conditions of banks (protected, unprotected) -

Kosi River annually bears the brunt of floods amdere embankment construction and repairing seems like
permanent affair. Displacement of people living on the banks of rivers due to river bank erosion is amother
jor issue here. The tributaries continue to erode the banks rapidly. The River bankssiamtly being
changed by means of flood of very high magnitude, channel widening, and change in channel pattern a
river bank erosion. To protect the shore and its properties various methods are in use like, geobags filling
sand, porcupine (tmagle shaped concrestructure), sand bags and boulder bags called Gabions are in use
strengthen the emblaments.

¢) Hindrances- Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, security issues:
There is no hindrance like rock, rapidtedall, forest and wildlife sanctuary found in this stretches of river.

d) Details of Protected Area Wildlife Defence: -

There is no wildlife sanctuary found in this stretches of river.

e) NH/SH/MDR along and/or in vicinity: -

There is a RCC Bridge ¢ated in this stretches of riveearChainageof 131.036 km.

f) Railway Line and Stations in the vicinity: -

There is no railway line found in this stretches of river.

g) Land Use Pattern along Waterway on visual assessmeat:
Agricultural land is foud both sides bank of the river.

h) Crops / Agriculture in the region on visual assessment:

The Major crops alanthe river is Paddy\Vheat, Maize, Sorghum, gram, Millets, Sugarcane and Spices are
cultivated here.

i) Availability of Bulk / Construction M aterial: -

There is no construction material found in this stretches of river.
j) Existing Industries along Waterway with their types and details:
There is no majotindustry found in this stretch of river.

k) Existing Ghats, Jetties and Terminals (withconditions and facilities), Existing navigation facilities:
There is no ferry ghat, jetty, terminal found in this stretch of river.
[) Existing Cargo Movement:-

Thereis no cargo available in this stretches of river.
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m) Prominent City / Town / Places &6 Worship / Historical places for Tourism:-

Khairaha, Paranpur, Thanwar, Teghra, Nagar, Nonia, Mahesraho, Dhamwara, Semar, Pastwar, Lohaur, P
Sarauni khurd, Balia, Kargaon, Kunddiiataur, Chandrain, Narainpur, Narga, Akardah places are locatexl
this stretches of river.

n) Village / Colonies along the sub stretch and approxopulation:-

Khairaha, Paranpur, Thanwar, Teghra, Nagar, Nonia, Mahesraho, Dhamwara, Semar, Pastwar, Lohaur, P
Sarauni khurd, Balia, Kargaon, Kundali, Sataur, ChaindiNarainpur, Narga, Akardatt. villages are located in
this stretches of river.

0) Availability of passenger Ferry services with facilities:

There is no passenger ferry service available in this stretches of river.
p) Available and probable water spot Recreational Facilities-

There is no water sport and other facilities are available in this river.
q) Fishing activities:

Kosi provides diverse habitat in its downstream for living biota such as stream, riparian zoneglamdsvedc.
Kosi hassome & the richest riverine fisheries in India. The river has over digcies and forms an important
component of livelihood and nutritional security iretdownstream stretches in Bihdhe wetlands are ecolieg
cally and eonomically important fothelocal people. Fishing in Kosi Rivas very famous among the people

r) Sand Mining: -

There is no sand mines found in this stretches of river.
s) Tributaries:-

There is no tributary found in this stretches of river.

t) Details of Irrigation Canals and outlets:

There is anrrigation canal foundn this stretches of rivanear theChainageof 137.00 km in the left bank side of
the river

u) Details of Nalas, polluted water discharge in to the rivers and treatment plants:
There are no nalas found in tisisetche of river.
V) Usage of water (drinking, irrigation, industries, navigation etc.) water quality:

The water is used for agriculture purposes in this stretches of river.
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3.15From Chainage140.00Km to Chainage150.00 Km (Akardh village to Barahi village):-

Figure32-Chainagel40.00km to Chainagel50.00km

The Rver stretch fronChainagel40.000 Km. taChainagel 50.000km is approximately 674.77m to 3776.93m
Theaverage widtlportionof the river is 2225.85neter approximag.

The navigable sttch is widest near Hempur, few dry and very shallow channels were also notices along
stretch near Hempur to Parkhotimpur. Due to the high sand dunes and a number channels form part of thi:
stretch, it leads to formation of humber of sand patemekislands in the riveBM-15 has been situatatear
Chainageof 140.884knThere are no locks, barrage in this stretch. The right bank ofvéreare sarounded by
manyvillages namely Eanaetpur, Mohanpur, Fequrali, Majhaul, Shahpur, Hempur, Barargrbpur and Bi
jain, Rasulpur, Gahia Lohir, Mahua, Partaha etc on the left &idakof the river

Chainage (km) Observed Reduced w.r.t. Sounding Datum

Min. | Max. Length Dredging | Min. | Max. Length .
Claze From To dept | dept | of Shoal Qty. Dept | Depth | of Shoal Q?yregjc%mng, )
h(m) | h(m) (m) (cum) |[h(m) | (m) (m) B

I 140.00 | 150.00 | 0.3 | 5.45 8650 73187.56 | -0.15 | 3.68 10000 304764.16

I 140.00 | 150.00 0.2 5.65 10000 13922192 | -0.16 | 3.88 10000 502729.21

1] 140.00 | 150.00 0.1 5.85 10000 310499.65 | -0.21 | 4.08 10000 785498.42

v 140.00 | 150.00 | 0.1 | 6.05 10000 296664.44 | -0.3 4.28 10000 999030.91
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Bathymetry Survey
a) Length of the stretch for which the Bathymetric Survey has been carried out:

The Bathymetry survey has beearried out fromAkardh toHati. The Length of the Bathymetric survey is
Chainagel40.00 km toChainagel 50.00km.

Topographic Survey-
a) Length of the stretch for which the Topographic survey has been carried out:

The Topography survey has bemried out fronfrom Akardh to Hati The Length of the Topographyrsey
is Chainagel40.00 km taChainagel50.00 km.

a) Prominent Dams / Barrage:-
There is no dam or barrage found in this stretches of river.
b) Conditions of banks (protected, urprotected) -

Kosi River annually bears therunt of floods and where embankment construction and repairing seems li
permanent affair. Displacement of people living on the banks of rivers due to river bank erosion is amother
jor issue here. The tributaries continue to erode the banks rapitky River banks are constantly being
changed by means of flood of very high magnitude, channel widening, and change in channel pattern a
river bank erosion. To protect the shore and its properties various methods are in use like, geobags filling
sand, porcupine (triangle shaped concisttacture), sand bags and boulder bags called Gabions are in use
strengthen the emblaments.

¢) Hindrances- Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, security issues:
There is no hindrandike rock, rapid waterfall, forest and wildlife sanctuary found in this stretches of river.
d) Details of Protected Area Wildlife Defence: -
There is no wildlife sanctuary found in this stretches of river.
e) NH/SH/MDR along and/or in vicinity: -
There isno NH/SH found in this stretches of river.
f) Railway Line and Stations in the vicinity: -
There is no railway line found in this stretches of river.
g) Land Use Pattern along Waterway on visual assessmeant:

Agricultural land is found both siddémnk of the river.
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h) Crops / Agriculture in the region on visual assessment:

The Major crops alamthe river is PaddyVheat, Maize, Sorghum, gram, Millets, Sugarcane and Spices are
cultivated here.

i) Availability of Bulk / Construction Material: -

There is no construction material found in this stretches of river.

j) Existing Industries along Waterway with their types and details:

There is no major industry found in this stretch of river.

k) Existing Ghats, Jetties and Terminals (with conditions ad facilities), Existing navigation facilities:-
There & no ferry ghat, jettfound in this stretch of riveAkardah terminal is found near t#ainageof 140.839
km.

[) Existing Cargo Movement:-

Thereis no cargo available in this stretches of river.

m) Prominent City / Town / Places of Worship / Historical places for Tourismk

Rasulpur, Garhia Lohir, Bhakua, Mohammadpur Bhelahi, Bahrampur, Majhaul, Fequrahi, Rampur, Pamaha, |
pur Asnahi patti, Mohanpur, Nauhagte. places ar@tated in this stretclseof river.

n) Village / Colonies along the sub stretch and approxopulation:-

Rasulpur, Garhia Lohir, Bhakua, Mohammadpur Bhelahi, Bahrampur, Majhaul, Fequrahi, Rampur, Pamaha, |
pur Asnahi patti, Mohanpur, Nauhata etc. villageslocated in this s#tches of river.

0) Availability of passenger Ferry services with facilities:

There is no passenger ferry service available in this stretches of river.

p) Available and probable water sport Recreational Facilities:

There is no water sport and other fitieis are available in this river.

g) Fishing activities:-

Kosi provides diverse habitat in its downstream for living biota such as stream, riparian zoneglamdsvedc.
Kosi hassome of the richest riverine fisheries in India. The river has ovesfisbies and forms an important
component of livelihood and nutritional security retdownstream stretches in Bihahe wetlands are ecolieg
cally and eonomically important fothelocal people. Fishing in Kosi Rivés very famous among the people

r) Sand Mining:-

There is no sand mines found in this stretches of river.

s) Tributaries:-

There is no tributary found in this stretches of river.

t) Details of Irrigation Canals and outlets=

There isnoirrigation canal foundn this stretches of river

u) Details of Nalas, polluted water discharge in to the rivers and treatment plants:
There are no nalas found in tisisetche®f river.

v) Usage of water (drinking, irrigation, industries, navigation etc.) water quality:

The water is used for agricultupeirposes in this stretches of river.
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3.16From Chainage150.00Km to Chainage160.00 Km (Barahi village to Baspiti village).-

The River stretch fromChainagel50.000 Km. toChainagel60.000km is approximately 3776.98&1 to 2345m.

Theaverag width portionof the riveris 3060.965meter Approximate

The navigable stretches along this river are dry and very shallow channels were also notices along the stretc
to the highsand dunes and a numhmrchanneldorm part of this river stretch, it leads to formation of number of

sand patches and islands in the river.

This river provides water for cultivation land along the river of the both banks at various places thosigmagy
irrigation canals. Roads run along the right bank of the river in this stBi#{16 and BM17 have been situated
nearChainageof 151.166km and 159.35&m right bank side of the rivelwo irrigation @nal and outlets have
been founchearChainaye of 156.600km left bank side of the riv8ihe right bank of theiver are surrounded by
manyvillages namely Parsauni, Maricha, Bakaur, Rampur, Nemua, Baspitie right bank side of the rivand

Kaliali, Bhargawan, Murlipur, Gopalpur Siri, Telwa eitiages are situateih the left banlside of the river.

Chainage (km) Observed Reduced w.r.t. Sounding Datum
Min. | Max. | Length Dredging | Min. | Max. | Length .
CEES From To dept | dept | of Shoal Qty. Dept | Depth | of Shoal QDre?C%mrg )
h (m) | h(m) (m) (cum) |h(m)| (m) (m) . teu.m.
I 150.00| 160.00| 0.3 | 2.85| 9000 75377.6 | 0.02 | 1.65 | 10000 | 308633.97
[ 150.00| 160.00 | 0.2 | 2.95| 10000 | 150306.46| -0.08| 1.75 | 10000 | 483522.09
Il | 150.00| 160.00| 0.1 | 3.05| 10000 | 296379.91| -0.18| 1.85 | 10000 | 780200.19
v 150.00| 160.00| 0.1 | 3.15| 10000 | 292129.05| -0.3 | 1.95 | 10000 | 955797.21
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Bathymetry Survey
a) Length of the stretch for which the Bathymetric Survey has been carried out:

The Bathymetry survey has beearried out fronHati to Baspiti The Length of the Bathymetric survey is
Chainagel50.00 km toChainagel 60.00km.

Topographic Survey-
a) Length of the stretch for which the Topographic survey has been carried out:

The Topography survey has besarried out fromHati to Baspiti The Length of the Topography survey is
Chainagel50.00 km taChainagel 60.00 km.

a) Prominent Dams / Barrage:-
There is no dam or barrage found in this stretches of river.
b) Conditions of banks (protected, urprotected) -

Kosi River annually bears the brunt of floods and where embankment construction and repainsglike
permanent affair. Displacement of people living on the banks of rivers due to river bank erosion is amother
jor issue here. The tributaries continue to erode the banks rapidly. The River banks are constantly |
changed by means of flood @éry high magnitude, channel widening, and change in channel pattern and
river bank erosion. To protect the shore and its properties various methods are in use like, geobags filling
sand, porcupine (triangle shaped concsttacture), sand bagsé boulder bags called Gabions are in use to
strengthen the emblaments.

¢) Hindrances- Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, security issues:
There is no hindrance like rock, rapid waterfall, forest and wildlife sanctuary fouhis stretches of river.

d) Details of Protected Area Wildlife Defence: -

There is no wildlife sanctuary found in this stretches of river.

e) NH/SH/MDR along and/or in vicinity: -

There is no NH/SH found in this stretches of river.

f) Railway Line and Stations in the vicinity: -

There is no railway line found in this stretches of river.

g) Land Use Pattern along Waterway on visual assessment:
Agricultural land is found both sides bank of the river.

h) Crops / Agriculture in the region on visud assessment:

The Major crops alamthe river is PaddyVheat, Maize, Sorghum, gram, Millets, Sugarcane and Spices are
cultivated here.
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i) Availability of Bulk / Construction Material: -

There is no construction material found in this stretches ef.riv

j) Existing Industries along Waterway with their types and details:

There is no major industry found in this stretch of river.

k) Existing Ghats, Jetties and Terminals (with conditions and facilities), Existing navigation facilities:

There is no fey ghat, jetty and terminal found in this stretch of river.

[) Existing Cargo Movement:-

Thereis no cargo available in this stretches of river.

m) Prominent City / Town / Places of Worship / Historical places for Tourism:

Kaliali, Hati, Barahi, Kathwar £azi, Parsauni, Murlipur, Maricha, Gopalpur Khurd, Gopalpur siri, Chandeil, N
mua, Rampur, Telwa, Baspéic. places aretated in this stretches of river.

n) Village / Colonies along the sub stretch and approxopulation:-

Kaliali, Hati, Barahi, Kathwar Arazi, Parsauni, Murlipur, Maricha, Gopalpur Khurd, Gopalpur siri, Chandail, N
mua, Rampur, Telwa, Baspéic. villages are located in this stretches of river.

0) Availability of passenger Ferry services with facilities:

There is no passenger fergrgice available in this stretches of river.

p) Available and probable water sport Recreational Facilities:

There is no water sport and other facilities are available in this river.

g) Fishing activities:-

Kosi provides diverse habitat in its downstrefon living biota such as stream, riparian zones antlaweés etc.
Kosi hassome of the richest riverine fisheries in India. The river has ovespisbies and forms an important
component of livelihood and nutritional security retdownstream stretchas Bihar. The wetlands are ecolieg
cally and eonomically important fothelocal people. Fishing in Kosi Rivés very famous among the people

r) Sand Mining: -

There is no sand mines found in this stretches of.river

s) Tributaries:-

There is no tributarfound in this stretches of river.

t) Details of Irrigation Canals and outlets:

There are twarrigation canaland outletdoundin this stretches of river near tkdhainageof 156.100 km and 157
km left bank side of the river respectively.

u) Details of Nalas, polluted water discharge in to the rivers and treatment plants:

There are no nalas found in tsisetche®f river.

v) Usage of water (drinking, irrigation, industries, navigation etc.) water quality:

The water is used for agriculture purposethis stretches of river.
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3.17From Chainage160.00Km to Chainage170.00 Km (Baspiti village to Balwa village):-

Figure34- Chainagel60.00km to 170.0km

The River stretch fron€hainagel60.000 Km. toChainagel70.000km is approximately2345m to 2290m. The
average width portionf the riveris 2317.50meter Approximate.

The navigable stretches along this river laeeomingdry and very shallow charelsnoticedin this zone of nier.
Due to the high sand dunes and a nunatbehannels form part of this river stretch, it leads to formation of numbe
of sand patches and islands in this streBi-18 has been situatettarChainageof 169.973km.The right bank

of theriver are surrounded by mamllages like Papra Khurd, Pags Piprali, Mehuwa, Sisaunetc. are situated
right bank side of the riveand Bhawanipur, Garhgaon,rBauni, Asurgarh, Harari etdllagesare situatedn the

left bankside of the river

Chainage (km) Observed Reduced w.r.t. Sounding Datum
. Length .
Min. | Max. . Min. | Max. | Length .
Clese From To dept | dept Sr?(f)al Qltj;e?c%nrg ) Dept | Depth | of Shoal Q?;e?c%nrg )
h(m) | h(m) (m) S h(m) | (m) (m) U

| 160.00 | 170.00 | 0.3 | 21.85| 7150 20326.38 | -0.23 | 19.83 | 10000 273356.23

Il 160.00 | 170.00 | 0.1 | 22.05| 8250 42045.91 -0.3 | 22.03 | 10000 431638.47

1] 160.00 | 170.00 | 0.1 | 22.25| 9000 136798.82 | -0.3 | 20.23 | 10000 697911.61

v 160.00 | 170.00 | 0.1 | 22.45| 8500 109318.69 | -0.3 | 20.43 | 10000 826466.03
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Bathymetry Survey
a) Length of the stretch for which the Bathymetric Survey hadeen carried out-

The Bathymetry survey has beearried out fronBaspiti to SukailaThe Length of the Bathymetric survey is
Chainagel60.00 km toChainagel 70.00km.

Topographic Survey-
a) Length of the stretch for which the Topographic survey has beecearried out: -

The Topography survey has bezried out fronBaspiti to SukailaThe Length of the Topography survey is
Chainagel60.00 km taChainagel 70.00 km.

a) Prominent Dams / Barrage:-
There is no dam or barrage found in this stretches of river
b) Conditions of banks (protected, urprotected) -

Kosi River annually bears the brunt of floods and where embankment construction and repairing seems
permanent affair. Displacement of people living on the banks of rivers due to river bank erasiothés ra-

jor issue here. The tributaries continue to erode the banks rapidly. The River banks are constantly |
changed by means of flood of very high magnitude, channel widening, and change in channel pattern a
river bank erosion. To protect tisbore and its properties various methods are in use like, geobags filling wi
sand, porcupine (triangle shaped concsettacture), sand bags and boulder bags called Gabions are in use
strengthen the emblaments.

¢) Hindrances - Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, security issues:
There is no hindrance like rock, rapid waterfall, forest and wildlife sanctuary found in this stretches of river.
d) Details of Protected Area Wildlife Defence: -
There is no wildlife sanctuafpund in this stretches of river.
e) NH/SH/MDR along and/or in vicinity: -
There is no NH/SH found in this stretches of river.
f) Railway Line and Stations in the vicinity: -
There is no railway line found in this stretches of river.
g) Land Use Patternalong Waterway on visual assessmen:

Agricultural land is found both sides bank of the river
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h) Crops / Agriculture in the region on visual assessment:

The Major crops alamthe river is PaddyVheat, Maize, Sorghum, gram, Millets, Sugarcane3pides are
cultivated here.

i) Availability of Bulk / Construction Material: -

There is no construction material found in this stretches of river.

j) Existing Industries along Waterway with their types and details:

There is no major industry found in shstretch of river.

k) Existing Ghats, Jetties and Terminals (with conditions and facilities), Existing navigation facilities:
There is no ferry ghat, jetty and terminal found in this stretch of river.

[) Existing Cargo Movement:-

Thereis no cargo avadlble in this stretches of river.

m) Prominent City / Town / Places of Worship / Historical places for Tourism

Bagewa, Bhawanipur, Rampur, Narahia, Mainahi, Balwa, Kanpatti, Fakirana, parriahi, Luchpani, Garhgaon, £
garh etcplaces areocated in thisstretches of river.

n) Village / Colonies along the sub stretch and approxopulation:-

Bagewa, Bhawanipur, Rampur, Narahia, Mainahi, Balwa, Kanpatti, Fakirana, parriahi, Luchpani, Garhgaon, £
garhetc. villages are located in this stretches of river.

0) Availability of passenger Ferry services with facilities:

There is no passenger ferry service available in this stretches of river.

p) Available and probable water sport Recreational Facilities:

There is no water sport and other facilities are availabthis river.

g) Fishing activities:-

Kosi provides diverse habitat in its downstream for living biota such as stream, riparian zoneglamdsvedc.
Kosi hassome of the richest riverine fisheries in India. The river has ovesfisbies and forman important
component of livelihood and nutritional security retdownstream stretches in Bihahe wetlands are ecolieg
cally and eonomically important fothelocal people. Fishing in Kosi Rivés very famous among the peaple

r) Sand Mining: -

Thereis no sand mines found in this stretches of river

s) Tributaries:-

Kamala, Bagmati and Budhi Gandak are the major Tributary of Kosi River, on the other side Bhutahi Balan i
minor Tributary of Kosi River.

t) Details of Irrigation Canals and outlets:

Thereis anirrigation canaland outletfoundin this stretches of river near tihainageof 166.00 kmin the left
bark side of the river

u) Details of Nalas, polluted water discharge in to the rivers and treatment plants:

There are no nalas foundtims stretche®f river.

v) Usage of water (drinking, irrigation, industries, navigation etc.) water quality:

The water is used for agriculture purposes in this stretches of river.
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3.18From Chainage170.00Km to Chainage180.00 Km (Balwa villageto Jobaha village)-

Maznha

\%‘- W - A ¢ . ‘<
Figure35 Chainagel?0.00km-to Chainagel 80.00km

The Rver stretch fronChainagel70.000 Km. taChainagel 80.000km is approximately 229¢n to2147m. The
averagewidth portion of the river is 218.50m.

Thenavigable stretches along this river are dry and very shallow channels were also notices along the stretcl
to the high sand dunes and a number channels form part of this river stretch, it leads to formation of numt
sand patches and islands in ther. The right bank of thever are surrounded by manillages like Abhwar, Be-
latarha, Madhura, Koraia, Sohagpur, Kishanpur and Pachlehira, Parkonch, Manharputti, Saraunjabela etc
left bank.

Chainage(km) Observed Reduced w.r.t. Sounling Datum
Class Min. | Max. Dredging | Min. Max. Length :
From To depth | depth ;iggatlh(rg; Qty. Dept | Depth | of Shoal Q?;ezjc%nrg )
(m) | (m) (cum) |h(m) | (m) (m) B
I 170.00| 180.00 | 0.3 | 3.69 5300 16069.55 | 0.03 | 1.51 | 10000 | 296205.36
Il 170.00| 180.00 | 0.1 | 3.M 7400 55106.® | -0.17| 1.52 | 10000 | 486011.8
[l 170.00| 180.00 | 0.1 | 3.89 | 10000 | 114168.35| -0.3 | 1.53 | 10000 | 740790.09
IV | 170.00| 180.00 | 0.1 | 3.99 | 9500 | 138195.51| -0.3 | 1.54 | 10000 | 9°6822.11
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Bathymetry Survey
a) Length of the stretch for which the Bathymetric Suney has been aaied out:-

The Bathymetry survey has beegrried out fronSukaila to JobahaThe Length of the Bathymetric survey is
Chainagel70.00 km toChainagel80.00km.

Topographic Survey-
a) Length of the stretch for which the Topographic survey hasveen caried out:-

The Topography survey has bemarried out fronSukaila toJobahaThe Length of the Topography survey is
Chainagel70.00 km taChainagel80.00 km.

a) Prominent Dams / Barrage:-
There is no dam or barrage found in this stretchevef.ri
b) Conditions of banks (protected, urprotected) -

Kosi River annually bears the brunt of floods and where embankment construction and repairing seems
permanent affair. Displacement of people living on the banks of rivers due to river bank erasiother ra-

jor issue here. The tributaries continue to erode the banks rapidly. The River banks are constantly |
changed by means of flood of very high magnitude, channel widening, and change in channel pattern a
river bank erosion. To protedig shore and its properties various methods are in use like, geobags filling w
sand, porcupine (triangle shaped concegtaecture), sand bags and boulder bags called Gabions are in use
strengthen the emblaments.

¢) Hindrances- Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, security issues:
There is no hindrance like rock, rapid waterfall, forest and wildlife sanctuary found in this stretches of river.

d) Details of Protected Area Wildlife Defence: -

There is no wildlife sancary found in this stretches of river.

e) NH/SH/MDR along and/or in vicinity: -

There is no NH/SH found in this stretches of river.

f) Railway Line and Stations in the vicinity: -

There is no railway line found in this stretches of river.

g) Land Use Patten along Waterway on visual assessment:
Agricultural land is found both sides bank of the river.

h) Crops / Agriculture in the region on visual assessment:

The Major crops alamthe river is PaddyVheat, Maize, Sorghum, gram, Millets, Sugarcane3mides are
cultivated here.
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i) Availability of Bulk / Construction Material: -

There is no construction material found in this stretches of river.

j) Existing Industries along Waterway with their types and details:

There is no major industry found inghstretch of river.

k) Existing Ghats, Jetties and Terminals (with conditions and facilities), Existing navigation facilities:
There is no ferry ghat, jetty and terminal found in this stretch of river.

[) Existing Cargo Movement:-

Thereis no cargo avéable in this stretches of river.

m) Prominent City / Town / Places of Worship / Historical places for Tourism

Bela, Begamganj, Pachgachhia, Ghogkaria, Sukmarpur, Siswa, Manharpatti, Sujanpuretinhzlhaes areot
cated in this stretches of river.

n) Village / Colonies along the sub stretch and approxopulation:-

Bela, Begamganj, Pachgachhia, Ghogkaria, Sukmarpur, Siswa, Manharpatti, Sujanpuretiohdleges areo-
cated in this stretches of river.

0) Availability of passenger Ferry services vih facilities: -

There is no passenger ferry service available in this stretches of river.

p) Available and probable water sport Recreational Facilities:

There is no water sport and other facilities are available in this river.

g) Fishing activities:-

Kos provides diverse habitat in its downstream for living biota such as stream, riparian zoneglamdsvedc.
Kosi hassome of the richest riverine fisheries in India. The river has ovesfisbies and forms an important
component of livelihood and nitional security in he downstream stretches in Bihdhe wetlands are ecolieg
cally and eonomically important fothelocal people. Fishing in Kosi Rivés very famous among the people

r) Sand Mining: -

There is no sand mines found in this stretchegvef.

s) Tributaries:-

There is no tributary found in this stretches of river.

t) Details of Irrigation Canals and outlets:

There is anrrigation canaland outletdoundin this stretches of river near tihainageof 174.00 km in the right
bank side ofhe river.

u) Details of Nalas, polluted water discharge in to the rivers and treatment plants:

There are no nalas found in tsisetcheof river.

v) Usage of water (drinking, irrigation, industries, navigation etc.) water quality:

The water is usefibr agriculture purposes in this stretches of river.
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3.19From Chainage180.00Km to Chainage190.00 Km (Jobaha village to Lachhmini village)-

-~

Figure36-Chainagel80.00km to Chainagel 90.00km

The River stretch fror@hainagel80.000 Km. toChainagel90.000km is approximatel147m t0252.31m The
average widtlportion d the river is1199.65m.

The riveris consistingwith dry and very shHlw channelsalong the stretch. Due to the high sand dunes and
numberof channels drm part of this river stretch, it leads to formation of number of sand patches and island:
the rive. The area is well connected withilwaysand roads nameldosi MahaSetu Bridge, is an importasam-
munication way in this stretches of rivérhe rightbank of the river are surrounded any villages named
Shivpuri, Nawabakhar, Malar, Andauli, Tengaraha, Candpipar, Arraha and Kataia, Gotrahi, Parsa Madha, Lz
nia, Asanpur Kupaha, Katmungra etc on the left b&M-19 and BM20 have been situatgtear Chainageof
180.856km and 189.271km. One un@amstruction Rail Bridge and one RCC Bridge have been situegad
Chainageof 189.100km and 189.168n respectively. The Under construction ReiyBr i d ge 6 s-(lab c a

- 26°16'56.44"N, Long86°397.M"E)and t he R ©datiomis {iatd26r&'8.89"N| Long86°38'42.70"E).
Chainage (km) Observed Reduced w.r.t. Sounding Datum
Min. | Max. Dredging | Min. | Max. Length .
s From To dept | dept ;ﬁgﬂﬁh(,ﬁ)f Qty. Dept | Depth | of Shoal QItDyrech%mg )
h(m) | h(m) (cu.m.) h (m) (m) (m) T
| 180.00| 190.00 | 0.1 3.6 9000 33565.47 | 0.1 0.6 10000 | 318221.71
Il 180.00| 190.00 | 0.1 | 3.61 8800 66999.05 | -0.1 0.8 10000 513615.6
11 180.00| 190.00 | 0.1 | 3.62 | 10000 | 188998.87| -0.3 1.0 10000 | 817985.89
v 180.00| 190.00 | 0.02 | 3.63 | 10000 | 162028.46| -0.3 1.2 10000 | 1020337.79
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Figure37- Under ConstructiofRail Bridgeand RCC Bridg¢Chainage 189.100km and 189163km)

Bathymetry Survey
a) Length of the stretch for which the Bathymetric Survey hadeen caried out:-

The Bathymetry survey has beesrried out fromJobaha to Lachhminid@he Length of the Bathymetric isu
vey isChainagel80.00 km toChainagel 90.00km.

Topographic Survey-
a) Length of the stretch for which the Topographic survey has beecarried out:-

The Topography survey has beesrried out fromJobaha to Lachhminidhe Length of the Topography
survey isChainagel80.00 km taChainagel 90.00 km.

a) Prominent Dams / Barrage:-
There is no dam or barrage found in this stretches af rive
b) Conditions of banks (protected, unprotected) -

Kosi River annually bears the brunt of floods and where embankment construction and repairing seem:
permanent affair. Displacement of people living on the banks of rivers due to river bank erasiotiés m-

jor issue here. The tributaries continue to erode the banks rapidly. The River banks are constantly |
changed by means of flood of very high magnitude, channel widening, and change in channel pattern a
river bank erosion. To protect tisbore and its properties various methods are in use like, geobags filling wi
sand, porcupine (triangle shaped concettacture), sand bags and boulder bags called Gabions are in use
strengthen the emblaments.
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¢) Hindrances- Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, security issues:
There is no hindrance like rock, rapid waterfall, forest and wildlife sanctuary found in this stretches of river.
d) Details of Protected Area Wildlife Defence: -
There is no wildlife sancary found in this stretches of river.
e) NH/SH/MDR along and/or in vicinity: -
The NH57 isfound in this stretches of riveeear theChainageof 189.163 km
f) Railway Line and Stations in the vicinity: -
There is an under constructicailway line foundn this stretches of rivarear theChainageof 189.10 km.
g) Land Use Pattern along Waterway on visual assessment:
Agricultural land is found both sides bank of the river.
h) Crops / Agriculture in the region on visual assessment:

The Major cropslong the river is PaddyVheat, Maize, Sorghum, gram, Millets, Sugarcane and Spices are
cultivated here.

i) Availability of Bulk / Construction Material: -

There is no construction material found in this stretches of river.

j) Existing Industries along Waterway with their types and details:

There is no major industry found in this stretch of river.

k) Existing Ghats, Jetties and Terminals (with conditions and facilities), Existing navigation facilities:
There is no ferry ghat, jetty and terminal foundhis stretch of river.

[) Existing Cargo Movement:-

Thereis no cargo available in this stretches of river.

m) Prominent City / Town / Places of Worship / Historical places for Tourism:

Jobaha, Sisauni, Gotrahi, Parsa Madho, Sonbarsa, Gadahwa, Shilgdarji Nawaakhar, Andauli, Arraha, Ka
mungra, Lachhminiatc. places aretated in this stretches of river.

n) Village / Colonies along the sub stretch and approxopulation:-

Jobaha, Sisauni, Gotrahi, Parsa Madho, Sonbarsa, Gadahwa, Shivpuri, Ndatahakhar, Andauli, Arraha,
Katmungra, Lachhminiatc. villages areocated in this stretches of river.

0) Availability of passenger Ferry services with facilities:

There is no passenger ferry service available in this stretches of river.
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p) Available and probable water sport Recreational Facilities:
There is no water sport and other facilities are available in this river.
q) Fishing activities:-

Kosi provides diverse habitat in its downstream for living biota such as stream, riparian zones|amu eéc.
Kosi has some of the richest riverine fisheries in India. The river has ovespisiies and forms an important
component of livelihood and nutritional security etdownstream stretches in Bihd@he wetlands are ecolieg
cally and eonomically mportant forthelocal people. Fishing in Kosi Rivés very famous among the people

r) Sand Mining: -

There is no sand mines found in this stretches of river.
s) Tributaries:-

There is no tributary found in this stretches of river.

t) Details of Irrigatio n Canals and outlets:

There are twadrrigation canaland outletsfound in this stretches foriver near theChainageof 180.40km and
184.00 kmin the right bank side of the riveespectively

u) Details of Nalas, polluted water discharge in to the rivexr and treatment plants:
There are no nalas found in tisetche®f river.
v) Usage of water (drinking, irrigation, industries, navigation etc.) water quality:

The water is used for agriculture purposes in this stretches of river.
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Figure38- Chainagel 90.00km to Chainage200.00km

age to Dhadi village):-

2\

The River stretch fronChainagel90.000 Km. toChainage200.000km is approximatel 252.31m to 764.886.
The average widtportion of the river i$08.585m.

The both baks are well connected by railways awads. The importarmbad NH-57 passes through this stretch
in the left banksideof the river.The river has meandering and braiding behaofdts stretchesHigh sand dunes
and a numbeof channelhave beemlsonoticed in this river stretch. Theaterof the riveris inundated at various

places in this stretch which leads to formation of number of sand patches and islands in the river.

The right bank of theriver are surrounded by mamyllages namedSaraigarh, Bhaptiahi, Paprakhurd, Bispur

etc.and Majhari, Bela Singan MotiDighia, Dudhaila, Dhadetc villages are situateth the left bankside of the

river.
Chainage (km) Observed Reduced w.r.t. Sounding Datum
Min. | Max. | Length Dredging | Min. | Max. | Length .
Claze From To dept | dept | of Shoal Qty. Dept | Depth | of Shoal QDre?Cgﬂnngl)
h (m) | h (m) (m) (cum) |h(m)| (m) (m) - cum.
I 190.00| 200.00 | 0.3 | 3.65 7300 17046.16 | 0.2 0.8 10000 | 245578.87
Il 190.00 | 200.00| 0.1 | 3.66 8800 42006.71 | -0.1 0.9 10000 | 380246.09
i 190.00| 200.00| 0.1 | 3.67 9600 102341.61] -0.2 1.0 10000 | 617177.73
v 190.00| 200.00 | 0.02 | 3.68 | 10000 | 102496.98| -0.3 1.1 10000 | 747468.8
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Bathymetry Survey
a) Length of the stretch for which the Bathymetric Survey has been carried out:

The Bathymetry survey has beearried out fronLachhminia to KaleanpuiThe Length of the Bathymetric
survey isChainagel90.00 km toChainage200.00km.

Topographic Survey-
b) Length of the stretch for which the Topographic survey has been carried out:

The Topography survey has bemrried oufrom Lachhminia to KaleanpuiThe Length of the Topography
survey isChainagel90.00 km taChainage200.00 km

a) Prominent Dams / Barrage:-
There is no dam or baga found in this stretches of river.
b) Conditions of banks (protected, urprotected) -

Kosi River annually bears the brunt of floods and where embankment construction and repairing seems
permanent affair. Displacement of people living on the bankiv@fsrdue to river bank erosion is another-m
jor issue here. The tributaries continue to erode the banks rapidly. The River banks are constantly |
changed by means of flood of very high magnitude, channel widening, and change in channel pattern a
river bank erosion. To protect the shore and its properties various methods are in use like, geobags filling
sand, porcupine (triangle shaped concsettacture), sand bags and boulder bags called Gabions are in use
strengthen the emblaments.

¢) Hindrances- Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, security issues:
There is no hindrance like rock, rapid waterfall, forest and wildlife sanctuary found in this stretches of river.
d) Details of Protected Area Wildlife Defence: -
There is no wildlife sanctuary found in this stretches of river.
e) NH/SH/MDR along and/or in vicinity: -
There is no NH/SHound in this stretches of river.
f) Railway Line and Stations in the vicinity: -
There is no railway line found in this stthes of river.
g) Land Use Pattern along Waterway on visual assessmeant:

Agricultural land is found both sides bank of the river.
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h) Crops / Agriculture in the region on visual assessment:

The Major crops alamthe river is PaddyVheat, Maize, Sghum, gram, Millets, Sugarcane and Spices are
cultivated here.

i) Availability of Bulk / Construction Material: -

There is no construction material found in this stretches of river.

j) Existing Industries along Waterway with their types and details:

There is no major industry found in this stretch of river.

k) Existing Ghats, Jetties and Terminals (with conditions and facilities), Existing navigation facilities:
There is no ferry ghat, jetty and terminal found in this stretch of river.

[) Existing Cargo Movement:-

Thereis no cargo available in this stretches of river.

m) Prominent City / Town / Places of Worship / Historical places for Tourism

Raharia, Aurahi, Banainia, Baltharwa, Bhulia, Jhatidataia Bhulia, Dhadi, Dudhaila, Dighia, Kaleanpetc.
places aredcated in this stretches of river.

n) Village / Colonies along the sub stretch and approxopulation:-

Raharia, Aurahi, Banainia, Baltharwa, Bhulia, Jhahura,Kataia Bhulia, Dhadi, Dudhaila,, Bigl@anpuretc. vi-
lages aredcated in this setches of river.

0) Availability of passenger Ferry services with facilities:

There is no passenger ferry service available in this stretches of river.

p) Available and probable water sport Recreational Facilities:

There is no water sport and other fitieis are available in this river.

g) Fishing activities:-

Kosi provides diverse habitat in its downstream for living biota such as stream, riparian zoneglamdsvedc.
Kosi has some of the richest riverine fisheries in India. The river has ovespisiies and forms an important
component of livelihood and nutritional security retdownstream stretches in Bihahe wetlands are ecolieg
cally and eonomically important fothelocal people. Fishing in Kosi Rivés very famous among the people

r) Sand Mining:-

There is no sand mines found in this stretches of river.

s) Tributaries:-

There is no tributary found in this stretches of river.

t) Details of Irrigation Canals and outlets:

There is no irrigation canal and outlets found in this stretchegeo.

u) Details of Nalas, polluted water discharge in to the rivers and treatment plants:
There are no nalas found in tkisetcheof river.

v) Usage of water (drinking, irrigation, industries, navigation etc.) water quality:

The water is used fagriculture purposes in this stretches of river.
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3.21From Chainage200.00 Km to Chainage210.00 Km (Dhadi village to Gopalpur village) -
C)

Figure 39- Chainage200.00km to Chainage210.00km

The River stretch fronChainage200.000 Km. to Chainage210.000km is approximately 764.86m tcb2.63m.
The average width ption of the river is 608.7460.

The river has meandering and braiding behaeofdts stretchesHigh sand dunes and a numioérchannelshave
been also noticed ithis river stretchThe right bank of theiver are surrounded by manillages like Sadanad-
pur, Shahpur Pirthipatti, Noag, Simri andDudhaila, Sikrahata, Rauwalagmara etc on the left baside of
the riverand Sikrahata, Takia, Laukaha etc villagessituated left bank side of the rivB&M-21 has been situated
nearChainageof 203.440km.

Chainage (km) Observed Reduced w.r.t. Sounding Datum

Min. | Max. Length Dredging | Min. | Max. | Length .
CEES From To dept | dept | of Shoal Qty. Dept | Depth | of Shoal Ql?yregic%nrg )
h (m) | h(m) (m) (cu.m.) h (m) (m) (m) T
| 200.00 | 210.00 | 0.03 | 3.62 8050 39436.43 0.1 0.5 10000 303750.3
I 200.00 | 210.00 | 0.03 | 3.72 8200 90851.49 | -0.1 | 0.7 10000 | 491064.41
I 200.00 | 210.00 | 0.02 | 3.82 10000 179496.1 -0.2 0.9 10000 777325.2
v 200.00 | 210.00 | 0.02 | 3.92 9800 194036.36 | -0.3 1.1 10000 978302.21
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Bathymetry Survey
a) Length of the stretch for which the Bathymetric Survey has been carried out:

The Bathymetry survey has beearried out fronKaleanpur to GopalpuiThe Length 6the Bathymetric su
vey isChainage200.00 km toChainage210.00km.

Topographic Survey-
a) Length of the stretch for which the Topographic suvey has been carried out:

The Topography survey has besarried outfrom Kaleanpur to GopalpuiThe Length of he Topography
survey isChainage200.00 km taChainage210.00 km

a) Prominent Dams / Barrage:-
There is no dam or barrage found in this stretches of river.
b) Conditions of banks (protected, urprotected) -

Kosi River annually bears the brunt of floodsdavhere embankment construction and repairing seems lik
permanent affair. Displacement of people living on the banks of rivers due to river bank erosion is aother
jor issue here. The tributaries continue to erode the banks rapidly. The River barmdmstemntly being
changed by means of flood of very high magnitude, channel widening, and change in channel pattern a
river bank erosion. To protect the shore and its properties various methods are in use like, geobags filling
sand, porcupine fangle shaped concrestructure), sand bags and boulder bags called Gabions are in use
strengthen the emblaments.

¢) Hindrances- Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, security issues:
There is no hindrance like rock, rapicterfall, forest and wildlife sanctuary found in this stretches of river.
d) Details of Protected Area Wildlife Defence: -
There is no wildlife sanctuary found in this stretches of river.
e) NH/SH/MDR along and/or in vicinity: -
There is no NH/SHoundin this stretches of river.
f) Railway Line and Stations in the vicinity: -
There is no railway line found in this stretches of river.
g) Land Use Pattern along Waterway on visual assessment:

Agricultural land is found both sides bank of the river.
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h) Crops / Agriculture in the region on visual assessment:
The Major crops alamthe river is PaddyVheat, Maize, Sorghum, gram, Millets, Sugarcane and Spices are
cultivated here.

i) Availability of Bulk / Construction Material: -

There is no conaiction material found in this stretches of river.
j) Existing Industries along Waterway with their types and details:

There is no major industry found in this stretch of river.

k) Existing Ghats, Jetties and Terminals (with conditions and facilities), Esting navigation facilities:-

There is no ferry ghat, jetty found in this stretch of rikaleanpur terminal is found near tGdainageof 203.440
km in this stretches of river.

[) Existing Cargo Movement:-

Thereis no cargo available in this stretchdsiver.

m) Prominent City / Town / Places of Worship / Historical places for Tourism

Kaleanpur, Sikra Baisa, Takiahata, Korhali, Takia, Simri, Gopalpur etc. places are located in this stretche
river.

n) Village / Colonies along the sub stretch andpprox. population:-

Sikra Baisa, Takiahata, Korhali, Takia, Simri, Gopalpur etc. villageoeateld in this stretches of river.

0) Availability of passenger Ferry services with facilities:

There is no passenger ferry service available in this stsetfireser.

p) Available and probable water sport Recreational Facilities:

There is no water sport and other facilities are available in this river.

g) Fishing activities:-

Kosi provides diverse habitat in its downstream for living biota such as strggman zones and wlands etc.
Kosi has some of the richest riverine fisheries in India. The river has ovespisiies and forms an important
component of livelihood and nutritional security retdownstream stretches in Bihahe wetlands are ecolieg
cally and eonomically important fothelocal people. Fishing in Kosi Rivés very famous among the peaple

r) Sand Mining: -

There is no sand mines found in this stretches of river.

s) Tributaries:-

There is no tributary found in this stretches of river

t) Details of Irrigation Canals and outlets:-

There is anrrigation canal and outlets found in this stretches of mesar theChainageof 209.00 km in the left
bank side of the river

u) Details of Nalas, polluted water discharge in to the rivers ahtreatment plants:-
There are no nalas found in tsisetcheof river.

v) Usage of water (drinking, irrigation, industries, navigation etc.) water quality:
The water is used for agriculture purposes in this stretches of river.

Document History: Final Surveigeport of River Kosi, Bihar 103|Page
Survey PeriodFrom 10.05.16 to 29.09.16



FINAL SURVEY REPORT m
ADETAI LED HYDROGRAPHI C SURVE

@
BIHARO (233).040 KM “"‘M.

3.22 FromChainage 21000 Km to Chainage220.00 Km (Gopalpur village to Dharhapatti village): -

Figure40- Chainage210.00km to Chainage220.00km

The River stretch fror€hainage210.000 Km. toChainage220.000km is approximately#52.63m to 3226 m. The
average width pion of the river is1839.31m.

The river becomesarower neaGopalpurthen it extends with high sand dunes and a number channels form pat
of this river stretch. The waterisBundated at various places in this stretch which leads to formation of number o
sand patches andands in the river. The right bank of thear are surrounded by manillages named Bahtunia,
Satan patti, Narpat Patti, Jagdispur, Kohbarwa, Paprahigot, Karjain, Rajpur Arazi, Basawanpatti and Harpur, E
landi, Rampuramaihaniya etdllages are sitated n the left banlside of the river

Chainage (km) Observed Reduced w.r.t. Sounding Datum

Min. | Max. | Length Dredging | Min. | Max. | Length :
Claze From To dept | dept | of Shoal Qty. Dept | Depth | of Shoal Qlta;e?c%nr?\)
h (m) | h (m) (m) (cum) |h(m)| (m) (m) B

| 210.00 | 220.00 | 0.65 | 3.2 7100 | 22906.82 | 0.2 | 0.6 | 10000 | 307350.18

I 210.00 | 220.00 | 0.2 3.4 9100 76270.89 -0.3 0.7 10000 501432.99

1l 210.00 | 220.00 | 0.1 3.6 10000 158320.21| -0.2 0.9 10000 779433.09

IV 210.00 | 220.00 | 0.1 | 3.8 10000 | 185554.49| -0.4 | 1.1 10000 | 990064.95
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Bathymetry Survey
a) Length of the stretch for which the Bathymetric Survey has been carried out:

The Bathymetry survey has beearried out fromGopalpur to DharhapattThe Length of the Batimetric
survey isChainage210.00 km toChainage220.00km.

Topographic Survey-
a) Length of the stretch for which the Topographic survey has been carried out:

The Topography survey has besarriedfrom Gopalpur to Dharhapattifhe Length of the Topograptsur-
vey isChainage210.00 km taChainage220.00 km.

a) Prominent Dams / Barrage:-
There is no Dam or Barrage found in this stretches of river.
b) Conditions of banks (protected, unprotected) -

Kosi River annually bears the brunt of floods and where embamikoonstruction and repairing seems like
permanent affair. Displacement of people living on the banks of rivers due to river bank erosion is anc
major issue here. The tributaries continue to erode the banks rapidly. The River banks are consigntly
changed by means of flood of very high magnitude, channel widening, and change in channel pattern a
river bank erosion. To protect the shore and its properties various methods are in use like, geobags 1
with sand, porcupine (triangle shapecdhceetestructure), sand bags and baer bags called Gabions are in
use to strengthen the emhkarents.

c) Hindrances- Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, security issues:
There is no hindrance like rock, rapid waterfalls, foeest wildlife sanctuary found in this stretches of river.
d) Details of Protected Area Wildlife Defence -
There is no wildlife sanctuary found in this stretches of river
e) NH/SH/MDR along and/or in vicinity: -
There is no NH/SH found in this stretchegiver.
f) Railway Line and Stations in the vicinity: -
There is no railway line found in this stretches of river.
g) Land Use Pattern along/NVaterway on visual assessment:

The agricultural land is founldoth sides of the river bank
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h) Crops / Agriculture in the region on visual assessment:

The Major crops along the river is Paddy, jute, Tea, Rice, Wheat, Maize, Sorghum, gram, Millets, Sugarcane ¢

Spices are cultivated here.

i) Availability of Bulk / Construction Material: -

The construction mateiiis not found in this stretches of river

j) Existing Industries along Waterway with their types and details:

There are no major industries found in this stretches of river.

k) Existing Ghats, Jetties and Terminals (with conditions and facilities), Exiing navigation facilities:-
There is no ghat, jetty and terminal found in this stretches of river.

[) Existing Cargo Movement:-

There is no cargo available in this stretches of river.

m) Prominent City / Town / Places of Worship / Historical places fofourism: -
Laukaha, Bajdari Chakla, Repauli, Banania, NaR=ti piprahigot, rajpur Arazi, parsahi, Dharhapatti etc. places
are located in this stretches of river.
n) Village / Colonies along the sub stretch and approx.population:
Laukaha, Bajdari Chad&, Repauli, Banania, Narp&atti piprahigot, rajpur Arazi, parsahi, Dharhapattt. vi-
lagesare located in this stretchekriver.
0) Availability of passenger Ferry services with facilities:
There is no ferry service available in this stretcHesver.
p) Available and probable water sport Recreational Facilities:
There is no water sport and other facilities are available in this river.
g) Fishing activities:-

Kosi provides diverse habitat in its downstream for living biota such as streamamigones and wlands etc.
Kosi has some of the richest riverine fisheries in India. The river has ovespisiies and forms an important
component of livelihood and nutritional security retdownstream stretches in Bihahe wetlands are ecolieg
cdly and eonomically important fothelocal people. Fishing in Kosi Rivés very famous among the people

r) Sand Mining: -

There is no sand mines found in this stretches of river.

s) Tributaries:-

There is no tributary found in this stretches of river.

t) Details of Irrigation Canals and outlets:

There isanirrigation canal and outlets found in this stretches of mesar theChainageof 217.00 km in the left
bank side of the river

u) Details of Nalas, ptluted water discharge in to the rivers and teatment plants:

There are no nalas found in tkisetcheof river.

v) Usage of water (drinking, irrigation, industries, navigation etc.) water quality:

The water is used for agriculture purposes in this stretches of river.
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3.23 FromChainage22000Km to Chainage233.010 Km (Dharhapatti village to Bhimnagar village):-

Figure41- Chainage220.00km to Chainage233.040 km

The river stretch fron€hainage220.000 Km. tadChainage233.610 km is approximately3226 mto 1221Im. The
average width pion of the river i2223.50meter

Due to high sand dunes and a numiiechanneldn this river stretch, thevateris inundated at various places in
this stretch which leads tormation of number of sand patches and islands in the stuetchesKosi Barrage is
situated in this stretches of riveearChainageo f 233 . 040 Kk m. T h e -BssmBr3riagLend S
86°55'41.57E). The right bank of theiver are surrounded by mamjlages namedBaisi chakla, Bahorwa, Rata
pura, Bhagwanpur, Saheban, Shibnagar, Raniganj and Gobargada, Hanumannagar, Jouilieygge®tare sit-
atedin the left bankside of the riverBM-23 and BM24 have been situategar Chainageof 223.069km and
233.040km right bank side of the riveespectively

Chainage (km) Observed Reduced w.r.t. Sounding Datum

Min. | Max. Dredging | Min. Max. Length .
Claze From To dept | dept ;ig%tlh(r?]f) Qty. Dept | Depth | of Shoal Q?;e?c%mrg)
h(m) | h(m) (cu.m.) h (m) (m) (m) T

| 220.00 | 233.040 | 0.12 | 3.54 | 13000 70080.D 0.1 0.6 13000 | 367703.19

I 220.00 | 233.040 | 0.11 | 3.55 | 13000 | 13342007 | o3 | 0.7 13000 562522.8

1] 220.00 | 233.040 | 0.01 | 3.56 13000 334520.81 | -0.2 0.9 13000 972715.98

\Y; 220.00 | 233.040 | 0.01 | 3.57 | 13000 70080.D | -0.3 1.1 13000 | 367703.19
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Figure42- Kosi Barage Chainage233.040 km)

Bathymetry Survey
a) Length of the stretch for which the Bathymetric Survey has been carried out:

The Bathymetry survey has beearried out fromDharhapatti tdkosi BarrageThe Length of the Bathynidc
survey isChainaged.00 km toChainage233.310 km.

Topographic Survey-
a) Length of the stretch for which the Topographic survey has been carried out:

The Topography survey has besarried out fronrDharhapatti to kosi Barrage. &length of the Topogr
phy survey i<Chainaged.00 km toChainage233.640 km.

a) Prominent Dams / Barrage:-

KoshiBarrageis found in this stretches of rivaiear theChainageof 233.040 km.
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b) Conditions of banks (protected, urprotected) -

In this stretches of river, Kosi barrage is located neaiChainageof 233.040 km. During the rainy ason,
The River turns dangerous and sometimes over flod€esi. River annually bears the brunt of floods and
where embankment construction and repairing sdi&@gpermanent affair. Displacement of people living
on the banks of rivers due to river bank erosion is another major issue here. The tributaries continue to
the banks rapidly. The River banks are constantly being changed by means of flood agtvenadnitude,
channel widening, and change in channel pattern and of river bank erosion. To protect the shore ai
properties various methods are in use like, geobags filling with sand, porcupine (triangle shaped con
structure), sand bags and baed bags called GabionBoulder pitchingare in use to strengthen thm-e
bankments.

c) Hindrances- Hyacinth, rocks, rapid waterfalls, forest, wild-life sanctuary, security issues:

There is no hindrance like rock, rapid waterfalls, forest and wildlife sancfound in this stretches of river.
Koshi Barrage is situated in this river stretches.

d) Details of Protected Area Wildlife Defence: -
Kosi Tappu wildlife Reserve is located 15 km far from kosi batrage
e) NH/SH/MDR along and/or in vicinity: -
NH-106is located right bank side of the river.
f) Railway Line and Stations in the vicinity: -
There is no railway line found in this stretches of river.
g) Land Use Pattern along/Vaterway on visual assessment:
The agricultural land is found both sidddfte river bank
h) Crops / Agriculture in the region on visual assessment:

The Major crops along the river is Paddy, jute, Tea, Rice, Wheat, Maize, Sorghum, gram, Millets, Sugar:
and Spices are cultivated here.

i) Availability of Bulk / Constr uction Material: -

The construction material is not found in this stretches of river.

j) Existing Industries along Waterway with their types and details:

There are no major industries found in this stretches of river.

k) Existing Ghats, Jettiesand Terminals (with conditions and facilities), Existing navigation facilities:

There is no ghat, jetty and terminal found in this stretches of river.
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[) Existing Cargo Movement:-
There is no cargo available in this stretches of river.
m) Prominent City / Town / Places of Worship / Historical places for Tourism:

Chhitauni, Dharha, Saranpur, piprahipatti Golari, Dumri Milik, Panchpanduria, Saheban, Bahadurganj, Dub
Shibnagar, Raniganj, Bhimnaggatc. places aretated in this stretches ofer.

n) Village / Colonies along the sub stretch and approxopulation:-

Chhitauni, Dharha, Saranpur, piprahipatti Golari, Dumri Milik, Panchpanduria, Saheban, Bahadurganj, Dub
Shibnagar, Raniganj, Bhimnaggatc. villages are located in this stretstof river.

0) Availability of passenger Ferry services with facilities:

There is no ferry service available in this stretches of river.
p) Available and probable water sport Recreational Facilities:
There is no water sport and other facilities arelabke in this river.
q) Fishing activities:-

Kosi provides diverse habitat in its downstream for living biota such as stream, riparian zoneglamdsvedc.
Kosi has some of the richest riverine fisheries in India. The river has ovespisiies andorms an important
component of livelihood and nutritional security retdownstream stretches in Bihahe wetlands are ecolieg
cally and eonomically important fothelocal people. Fishing in Kosi Rivés very famous among the people

r) Sand Mining: -

There is no sand mines found in this stretches of river.
s) Tributaries:-

There is no tributary found in this stretches of river.

t) Details of Irrigation Canals and outlets=

There is an irrigation canal and outlets found in this stretches of riverhes@hainageof 226.354km in the left
bank side of the river.

u) Details of Nalas, polluted water discharge in to the rivers and treatment plants:
There are no nalas found in tsisetche®f river.
v) Usage of water (drinking, irrigation, industries, navigation etc.) water quality:-

The water is used for agriculture purposes in this stretches of river.
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w) Photographs of crossstructures in each stretch with description, locationChainage clearance and co-
dition:-

This RCC Bridge is linked with N-31, situatechearChainageof 2.10lkm. T h e R CC B ationdsyleat-s
25°25'24.01"N, Long- 87°13'59.85"fE The Bridgehasa good horizontal and vertical clearance for the dgvelo
ment of the waterways$ocated at kursela village.

" NBV L NEVS . NEVL .

The Rail Bridgé s | o c a t-25®510.12%N, Lorig-a87°14'4.44"g. The Rail Bridge is communicatee-b
tween West Bengal to Saharsa. The Rail Bridge has been siteat€thainageof 1.724km.
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The RCC Bridge is situatatkarChainageof 27.56k m. T h e oBatidn & ¢ at-25°2511.03"N, Lone37°
3'28.55"B.

The RCC Bridge is giiatednearChainageof 75.900k m. The Br i dge-®8°32844@'MN Longo n i
86°43'26.17'E).
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Two Bridges are situatedearChainageof 90294km and 90.35km. TheFirst one iSRCCBridge and its loation
is (Lat - 25°36'41.86"N, Long- 86°36'21.05"E The next one isRail Bridgewhich is well comected through

Fungo Railway station and Mansi Railway station.h e Ra i | Br i dge 25836'8.M"'tN,aLong.e n
86°3619.78'E).

The RCC Bridge is situatettarChainageof 131.036km which is communicated between Sahardaaima
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One undetConstruction Rail Bridge and one RCC Bridge have been situm@dChainageof 189.100km and
18916%km respet i vel y. The Under c onst r(uat t- i26°16'56.B44N, ILongB r
86°39'790'8B and the RCC br-260l318.0%N, Loogg6®B842.800E i s (Lat
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Section 4:Terminals:

4.1 Details of Terminal survey carried out/proposed with Chainage Lat/Long, Google images
There are four Terminal§tefound in this zone of river

Bihar | Agri-
i) | 1.748 | Kursela | 25°254.51"| 87°13'58.70" | 523429.8545| 2811245.7199 633?' 3451'1 2732‘;1 Govt | cultural
) land land

-

b}
N

-

e,

Kursela Terminal
1\

Figure43- Google image view of Terminal locatidn
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Dhamara 512.6

Bihar
Ghat 25°36'54.39" 86°36'38.65" 460917.8335| 2833118.7855 5 430.37 | 220630| Govt

land

Charlan
d

i

Figure44- Google image of Terminal locatieh
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Bihar
Akardah | 25°57'53.89" | 86°2653.76" | 44476692 | 287192087 | *30°| 187.20 | 80953 | Gowt BIZ:(?”

land

140.83

Figure45- Google image of Terminal locatieh
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Bihar | Agricul-
y | 20344 | Kalea- | seo1g55 08 | geasu2.34 | 47622499 | 291247597 | 2685 33360 | 195959 Gowt | tural
0 pur 5 .649 land land

Kaleanpur®

4

B 8Gidhani

‘@ Kaleanpur
Terminal

Figure46- Google image of Terminal locatieh
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4.2 Proposed Terminal site shall have followingonsiderations:
a) Availability of suitable depths for vesseberthing

The availability of suitable depths for vessel berthing in the Kosi Ri&0&m. Water level in this zone of river
is almostappropriate for the Bathymetry survey.

a) Availability of land for construction of terminal and warehouse
N.A
b) Connectivity to hinterland

There are four terminal sites situated in this zone of river. The terminals are Kursela, Dhamra Ghat, Akardal
Kaleanmr. The First Terminal Kursela is linked with NB1 at left side and also connects with a Rail Bridge
(Kursela Railway Statiorat right sideMost of the portion®f this site are covered with agricultural land. Dhamra
Ghat Terminals situated near PhandRailway station at the right sided this terminal is aered withchar land
(Barren land)Akardah Terminal is linked with Dhiro Roy Road at right side and it is also a barren land. The |
terminal Kaleanpur is situated near N and some agricultalrland is found near this terminal.

c) Distance from city traffic limits

The first terminal is connected with Kursela Railway station and also close to #3d& NllHamra Ghat teninal is
closed to the Phango Railway stati@74 km) Akardah terminal is cleed to the Dhiro Roy road (0.19 kmud
the Kaleanpur Terminal is situated near to the ®2.70 km).

d) Possibility of future expansion
The Possibility of future expansion for the terminal may be increase for its importance (warehouse)
e) Possibility of new industrial set up along the river stretch in future

All the terminalsare closed to the road site so the industrial hub can be set up in this zone of rivessitiilitypo
of industry like cement, brickfield and petchemical may be set up intfue.
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4.3 Description of terminal as per above considerations:
The terminal description has been describbgghra ne4.1

4.4 Details of land use, owner etG.

The both side banks of the River Kassed for cultivation.Most of thelands arecultivated with Paddy, Maize,
and Mustard etc. Besides, Char land, Barren land is also found in the survey stigteli@mers are cultivated
their crops with using this fertile land and grows a huge amount of crops every year. Besides, some fpibréions
land are surrounded by small industries and Forests. Though bolder pitching is found in some places, But in F
times, the bank of the river has been worn away in some places for lack of trees. Sometimes, the land of the
has been changed in& heap of garbage. As a result, the river side becomes polluted land. In the Monsoon pe
Flood and erosion has bedifeated both side of the river bank
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Section 5:Fairway development-

Class1:- (Channel design - Bottom width- 30 meter, Top width- 42 meter)

<
<«

1.2 m Depth

<+—— 30 m Bottom width———

42 m Top width

v

1:5 Slope

Location Ch(iir?]?ge ObservedDredging Qty. w.r.t Sounding Datum Reduced Dredging Qty. w.r.t Sounding Datum
Min. Length 8 Cumula- Min. Length .
Fro dept hikD of Dl iy tive Dredg- | Dept LA of Dredging Cumula}tlve
From To To depth Qty. a Depth Dredging
m h (m) Shoal (cu.m.) ing Qty h (m) Shoal | Qty. (cu.m.) Qty (cu.m)
(m) (m) (cu.m) (m) (m)
Madrauni
Patthar Pachii
Tola village arital 0 10 212 | 29.76 0 0 0 0.1 23.58 4100 95511.51 95511.51
village
Madrauni Bhaua
Pachhiarital| Parbal 10 20 1.1 8.23 1100 7898.03 7898.03 | -0.09 | 5.74 9550 199829.08 | 295340.59
village Village
Bhaua Dadpur
Parbal villal;e 20 30 11 6.32 1000 1092.45 8990.48 | -0.04 1.2 10000 | 216687.37 | 512027.96
Village
Gobind-
Dadpur pur Co-
village bind 30 40 2 4.6 0 0 8990.48 | -0.04 | 2.64 9000 195034.5 | 707062.46
village
Gobindpur Goari
Gobind village 40 50 11 5.68 1000 6191.58 15182.06 | -0.12 | 3.21 9200 203792.65 | 910855.11
village
Goari vi- Kapasia
lage village 50 60 2 7.21 0 0 15182.06 | -0.06 6.22 9000 168299.29 | 1079154.4
Kapasia Baltara
village village 60 70 15 8.92 0 0 15182.06 | -0.12 | 6.55 7350 128502.49 | 1207656.9
Baltara Murus
village village 70 80 0.3 10.21 3000 18937.19 | 34119.25| 03 8.04 6000 154997.29 | 1362654.2
Murus Dham-
village hara 80 90 0.3 4.56 4450 16959.6 | 51078.85| -0.01| 3.12 10000 | 310735.19 | 1673389.4
village
Dhamhara Muria
village village 90 100 0.3 7.35 3850 17910.67 | 68989.52 | -0.12 | 5.02 10000 | 276774.85 | 1950164.2
Muria Kho-
village chardewa| 100 | 110 0.3 5.67 7100 31561.05 | 100550.57| 0.2 3.68 10000 | 323508.92 | 2273673.1
village
Kho- Ghodh-
chardewa | san vi- 110 | 120 0.3 2.85 5200 31720.87 | 132271.44| -0.05| 1.56 10000 | 303067.71 | 2576740.9
village lage
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L . Chainage . . . .
ocation (km) ObservedDredging Qty. w.r.t Sounding Datum Reduced Dredging Qty. w.r.t Sounding Datum
Min. Length . Cumula- Min. Length .
From To Fro To dept glclea)t(H of Drgdglng tive Dredg- | Dept Dwtlea)t(h of Dredging Cgrrzgla;ﬂve
m h (nE:) Shoal (cum.) ing Qty h (rr?) Shoal | Qty. (cu.m.) Qty (c%.ngl)
(m) (m) (cu.m) (m) (m)
Ghoghsan | Teghra
village village 120 | 130 0.3 4.68 2650 8590.81 | 140862.25| -0.14 | 3.25 10000 | 288832.75 | 2865623.6
Teghra Akardh
village village 130 | 140 0.3 5.6 8250 51829.48 | 192691.73| -0.12 | 3.68 10000 | 306266.85 | 3171890.5
Akardh Barahi
village village 140 | 150 0.3 5.45 8650 73187.56 | 265879.29| -0.15| 3.68 10000 | 304764.16 | 3476654.6
Barahi Baspiti
village village 150 | 160 0.3 2.85 9000 75377.6 | 341256.89| 0.02 1.65 10000 | 308633.97 | 3785288.6
Baspiti Balwa
village village 160 170 0.3 21.85 7150 20326.38 | 361583.27| -0.23 | 19.83 10000 273356.23 | 4058644.8
Balwa Jobaha
village village 170 180 0.3 3.69 5300 16069.55 | 377652.82| 0.03 1.51 10000 296205.36 | 4354850.2
Jobaha Lachhmi
village ni village 180 190 0.1 3.6 9000 33565.47 | 411218.29| 0.1 0.6 10000 318221.71 | 4673071.9
Lachhmini Dhadi
village village 190 200 0.3 3.65 7300 17046.16 | 428264.45| 0.2 0.8 10000 245578.87 | 4918650.8
Dhadi Gopalpur
village village 200 | 210 | 0.03 3.62 8050 39436.43 | 467700.88| 0.1 0.5 10000 303750.3 | 5222401.1
Gopalpur | Phare-
Viﬁ’agz patti 210 | 220 | 065 | 3.2 7100 | 22906.82 | 490607.7 | 0.2 0.6 | 10000 | 307350.18 | 5529751.2
village
Dharhapatti| Bhimpur 233.
village village 220 | ‘ga9 | 012 3.54 13000 | 70080.1 | 560687.8 | 0.1 0.6 13000 | 367703.19 | 5897454.4
Total 112150 | 560687.8 Total 217200 | 5897454.4
Table16- Minimum & Maximum Depth forClassl
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BIHARO

LED HYDROGRAPHI
(233). 040

C SURVI
KM

Classll : - (Channel design - Bottom width - 40 meter, Top width- 54 meter)

<-
<

54 m Top width

v

ﬂk
1:5 Slope
1.4m Depth
v
<+— 40 m Bottom width——
L . Chainage . . . .
ocation (km) ObservedDredging Qty. w.r.t Sounding Datum Reduced Dredging Qty. w.r.t Sounding Datum
Min. Length . Cumula- Min. Lengt Cumula-
From To Fro To dept d'\gai(h of Drgc:gmg tive Dredg- | Dept glea);'h h of Dredging tive Dredg-
m h (nﬁ) Shoal (cu.n'1.) ing Qty. h (n?) Shoal | Qty. (cu.m.) ing Qty.
(m) (m) (cu.m.) (m) (m) (cu.m.)
Patthar Madrauni
Tola Pachlmarital 0 10 2.11 29.77 0 0 0 002 | 23.59 5500 160486.33 160486.33
village village
MPaacirr?HL:m Bhaua
arital Pabal 10 20 1.05 8.33 4200 23533.31 23533.31 | -0.19 | 5.94 10000 355079.1 515565.43
. Village
village
Bhaua Dadpur
Pabal viIIape 20 30 2.0 6.32 0 0 23533.31 | -0.14 1.3 10000 356297.41 871862.84
Village 9
Dadpur Gobindpur
viIIape Gobind 30 40 2.0 4.6 0 0 23533.31 | -0.24 | 2.65 8250 317911.66 1189774.5
9 village
Gobirg-
p‘grin%o' Golzgg’" 40 | 50 | 1.1 | 568 | 1000 | 11082.97 | 3461628 | -0.3 | 3.41 | 9000 | 302014.92 | 1491789.4
village
Goari Kapasia | 55 | 6o | 20 | 721 0 0 34616.28 | -0.07 | 6.32 | 9400 | 269351.87 | 1761141.3
village village
Kapasia | Baltara | g5 | 79 | 15 | go2 0 0 34616.28 | -0.32 | 675 | 8100 | 20761272 | 1968754
village village
Baltara Murus 70 | 80 | 01 | 1021 | 4000 | 47809.9 | 8242618 | 0.1 | 814 | 8150 | 300296.69 | 2260050.7
village village
Murus Dh_amhara 80 90 0.1 4.76 6000 41832.54 124258.72 | -0.21 3.32 10000 491250.72 2760301.4
village village
Dham- Muria
hara village 90 100 0.1 7.45 6650 55567.98 179826.7 | -0.22 | 5.12 10000 450387.04 3210688.5
village 9
Muria Kho-
village chardewa 100 110 0.2 5.87 8900 72261.69 252088.39 | 0.08 3.77 10000 511526.25 3722214.7
9 village
Kho- Ghodhsan
chardewa village 110 120 0.1 2.95 8100 61046.82 313135.21 | -0.25 | 1.66 10000 488460.91 4210675.6
village 9
Ghogn- Teghra
san vi- viII%ge 120 130 0.2 4.68 3550 1915541 332290.62 | -0.25 | 3.35 10000 455404.6 4666080.2
lage
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L - Chainage . . . .
ocation (km) ObservedDredging Qty. w.r.t Sounding Datum Reduced Dredging Qty. w.r.t Sounding Datum
Min. Length n Cumula- Min. Lengt Cumula-
From To Fro To dept d'\gai(h of Drgdgmg tive Dredg- | Dept Sﬂea);h h of Dredging tive Dredg-
m h ( ng) Shoal ( cum.) ing Qty. h ( n?) Shoal | Qty. (cu.m.) ing Qty.
(m) (m) (cu.m.) (m) (m) (cu.m.)
Teghra A!(ardh 130 140 0.1 5.61 10000 | 138599.69 | 470890.31 | -0.22 3.69 10000 494595.71 5160675.9
village village
A!(ardh Barahi 140 150 0.2 5.65 10000 | 139221.92 | 610112.23 | -0.16 | 3.88 10000 50272.21 5663405.1
village village
Barahi B.aspiti 150 160 0.2 2.95 10000 | 150306.46 | 760418.69 | -0.08 1.75 10000 483522.09 6146927.2
village village
Bgspiti Balwa 160 170 0.1 22.05 8250 42045.91 802464.6 -03 22.03 | 10000 431638.47 6578565.7
village village
Balwa Jobala
village village 170 180 0.1 3.79 7400 55106.6 857571.2 | -0.17 | 1.52 10000 486011.8 7064577.5
Jobaha | Lachhmini
village village 180 190 0.1 3.61 8800 66999.05 924570.25 | -0.1 0.8 10000 513615.6 7578193.1
Lachhmi Dhadi 190 200 0.1 3.66 8800 42006.1 966576.96 | -0.1 0.9 10000 380246.09 7958439.2
ni village village ' ' ' ’ ' ' ' ’
Dhadi |~ Gopalpur | 545 | 519 | 003 | 372 | 8200 | 90851.49 | 105742845 -0.1 | 0.7 | 10000 | 491064.41 | 8449503.6
village village
Gopalpur | Dhartepatti | 514 | 550 | g2 | 34 9100 | 76270.89 | 1133699.34| -0.3 | 0.7 | 10000 | 50142.99 | 8950936.6
village village
Dharra- Bhimpur 233
patti villape 220 040' 0.11 3.55 13000 | 133420.07 | 1267119.41| -0.3 0.7 13000 562522.8 9513459.4
village 9
Total 135050 | 1267119.4 Total 22340 | 9513459.40
Tablel17- Minimum & Maximum Depth foiClassl|
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LED HYDROGRAPHI
BIHARO (233).040

ADETAI
KM

C SURVI

Classlll : (Channel design - Bottom width- 50 meter, Top width 67 meter)

< 67 m Top width

v

1.7 m Depth
P 1:5 Slope
v
<+—— 50 m Bottom width ———
. Chainage . . . .
Location (km) ObservedDredging Qty. w.r.t Sounding Datum Reduced Dredging Qty. w.r.t Sounding Datm
Min. | Max | Length Cumula- 8 Lengt n Cumula-
From To Fro To dept | dept of Dredging tive gén't g:xi h of Drgdglng tive Dredg-
m h h Shoal | Qty. (cu.m.) | Dredging h(ng) h(ng) Shoal (cut)r/r.\) ing Qty
(m) | (m) (m) Qty (m) (m) - (m)
Patthar Tola Madrauni 29.7
village Pachhiair 0 10 2.09 g 100 17.02 17.02 0.01 | 23.6 5000 | 262789.7 | 262789.7
9 tal village
Madrauni Bhaua
Pachfmarital Pabal 10 20 1.0 | 8.43 | 4000 46494.06 | 46511.08 | -0.29 | 6.14 | 10000 | 509780.27| 772569.97
village Village
Bhaua Pa Dadpur
bal Village village 20 30 15 6.32 1000 11794.61 | 58305.69 | -0.24 1.4 10000 | 579670.19| 1352240.2
Dadour Gobindpur
viIIape Gobind 30 40 2.0 4.6 0 0 58305.69 | -03 2.66 9000 | 506246.33| 1858486.5
9 village
Gobindpur Goari
Gobind village 40 50 15 | 5.68 | 1300 19618.22 | 7792391 | -03 3.61 9000 | 548809.32| 2407295.8
village
Goari vi Kapasia
oari village village 50 60 20 | 7.21 0 0 7792391 | -0.17 | 6.42 9100 | 447957.58| 2855253.4
Kapasia Baltara
village village 60 70 11 8.92 200 36.84 77960.75| -03 6.95 9000 | 373512.75| 3228766.1
Baltara Murus 1 70 | g0 | o1 | 122 | 3000 | 91380.52 | 169341.27| 0.1 | 824 | 9000 | 389711.39| 3618477.5
village village ’ 1 ’ ) ' ' ’ ’
M”&‘gse"" Dcmg“gh:ra 80 | 90 | 0.1 | 496 | 8000 | 133215.01| 302556.28| -03 | 352 | 10000 | 801550.34| 4420027.9
Dhamhara Muria
village village 90 100 | 0.1 | 7.55 | 8100 | 119477.86| 422034.14| -0.3 5.22 | 10000 | 699346.08| 5119374
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L " Chainage . . . .
ocation (km) ObservedDredging Qty. w.r.t Sounding Datum Reduced Dredging Qty. w.r.t Sounding Datm
Min. | Max | Length Cumula- . Lengt . Cumula-
From To Fro To dept | dept of Dredging tive 'I\D/Itlan.t '\Dﬂgxi h of Drgc:)g/;mg tive Dredg-
m h h Shoal | Qty. (cu.m.) | Dredging h (ﬁ) h (mp) Shoal (cu n.1) ing Qty
(m) | (m) (m) Qty (m) (m) o (m)
L Kho-
'V'Ulggg"" chardewa | 100 | 110 | 0.1 | 6.07 | 10000 | 152190.81| 574224.95/ -0.2 | 3.97 | 10000 | 817819.95| 5937193.9
village
Kho- Ghoghsan
chardewa village 110 120 0.1 3.05 9850 167516.66 | 741741.61| -0.3 1.76 | 10000 | 779131.36 | 6716328.3
village
Ghoghsan Teghra )
village village 120 | 130 | 0.1 | 4.68 | 5250 | 57457.43 | 799199.04| -03 | 3.45 | 10000 | 752878.48| 7469206.7
Teghra Akardh
village village 130 | 140 | 0.1 | 572 | 9000 | 252449.9 | 1051648.9| -0.3 | 3.7 | 10000 | 786774.27| 8255981
Akardh Barahi | 146 | 150 | 01 | 585 | 10000 | 310499.65| 1362148.6| -0.21 | 4.08 | 10000 | 785498.42| 9041479.4
village village
Ba:gggvl- 532%‘2 150 | 160 | 0.1 | 3.05 | 10000 | 296379.91| 1658528.5| -0.18 | 1.85 | 10000 | 780200.19| 9821679.6
Baspiti Balwa 22.2 )
village village 160 | 170 | 01 5 9000 | 1367®.82 | 1795327.3| -03 | 20.23 | 10000 | 697911.61| 10519591
Ba'l‘;"gev" f,ﬁff;la 170 | 180 | 0.1 | 3.89 | 10000 | 114168.35| 1909495.7| -0.3 | 1.53 | 10000 | 740790.09| 11260381
‘]Oblggg . L"’:f”rl‘:grgi”i 180 | 190 | 0. | 3.62 | 10000 | 188998.87| 2098494.5| -0.3 | 1.0 | 10000 | 8179%.89 | 12078367
Lachhmini Dhadi
village village 190 | 200 | 0.1 | 3.67 | 9600 | 102341.61| 2200836.2| -0.2 | 1.0 | 10000 | 617177.73| 12695545
Dhg‘ge"" G\zﬁ’:;pe“r 200 | 210 | 002 | 3.82 | 10000 | 179496.1 | 2380332.3| 0.2 | 0.9 | 10000 | 7773252 | 13472870
Gopalpur Dharta-
v“‘fag'z pattivi- | 210 | 220 | 0.1 | 3.6 | 10000 | 158320.21| 2538652.5| -0.2 | 0.9 | 10000 | 779433.09| 14252303
lage
Dharhapatti | Bhimpur 233. )
village vilage | 220 | Qao | 001 | 356 | 13000 334520.81| 2873173.3| -0.2 | 0.9 | 13000 | 972715.98| 15225019
Total 151400 | 2873173.3 Total 22310 | 15225019
Table18 Minimum & Maximum depth for clasHl
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ClasslV: - (Channel design - Bottom width- 50 meter, Top width- 70 meter)
< 70 m Top width >
1;
2.0m Depth 1:5 Slope
v
<+——— 50 m Bottom width ——»
L ] Chainage . . . .
ocation (km) ObservedDredging Qty. w.r.t Sounding Datum Reduced Dredging Qty. w.r.t Sounding Datum
. Length Cumulative n Length . Cumulative
il pas of Dredging Dredging N e of DI iy Dredging
From To From | To | depth | depth Shoal | Qty. (cu.m.) Oty Depth | Depth Shoal Qty. Oty
m ™ ) U camy | M M) ey (BT (cu.m.)
Madrauni
Patthar Tola | pachhiarital | 0 | 10 | 15 | 2079 0 0 0 0.1 | 2361 | 6000 | 349794.98| 349794.98
9 village
Madrauni Bhaua Parbal
Pachhiarital Village 10 | 20 | 0.65 | 858 | 5000 | 58453.38 | 58453.38 | -03 | 6.34 | 10000 | 733066.63| 1082861.6
village
Bhaua Parbal| Dadpur vi-
Village lage 20 | 30 | 20 | 632 0 0 58453.38 | -0.3 1.6 | 10000 | 738599.09| 1821460.7
Dadpur vi- Gobindpur
|§ge Gobind vi- 30 | 40 | 20 46 0 0 58453.38 | -03 | 2.76 | 9000 | 645322.51| 2466783.2
lage
Gobindpur
Gobind vi- | Goarivilage | 40 | 50 | 0.05 | 568 | 1500 | 19740.86 | 78194.24 | -03 | 3.81 | 9000 | 629049.51| 3095832.7
lage
Lo Kapasia
Goari village village 50 60 2.0 7.21 0 0 78194.24 | -0.3 6.52 | 10000 | 577804.41| 3673637.1
Kapasia | Baltaravi- | g, | 70 | o1 | go2 | 300 89.01 | 78283.25| -03 | 7.15 | 900 | 446243.89 4119881
village lage
Ba'f;‘;"" Mulgge"" 70 | 80 | 02 | 1021| 4000 | 106869.15| 185152.4 | -03 | 834 | 9000 | 612954.01| 4732835
M“&’gse"" Dci"l"lg‘;:ra 80 | 90 | 02 | 516 | 7100 | 116640.27 | 301792.67| -03 | 3.72 | 10000 | 980041.89| 5712876.9
Dhamhara L
village Muriavillage | 90 | 100 | 0.01 | 7.65 | 9000 | 136003.74| 437796.41| -03 | 532 | 10000 | 878222.56| 6591099.5
Muria village th\’/‘;?{gge""a 100 | 110 | 003 | 6.27 | 10000 | 170359.9 | 608156.31| -03 | 4.17 | 10000 | 1010566.4| 7601665.8
Kh?/‘i’l'l‘:ége""a Gciﬁggza” 110 | 120 | 0.05 | 3.16 | 10000 | 150189.68 | 758345.99| -03 | 1.86 | 10000 | 971994.5| 8573660.3
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Location Ch(iinq;;lge ObservedDredging Qty. w.r.t Sounding Datum Reduced Dredging Qty. w.r.t Sounding Datum
. Length Cumulative . Length n Cumulative
Min. Max. . . Min. Max. Dredging ;
From To From | To | depth | depth Sr?:) al Q[t);e?c%nrg ) Drg(:gcl;lng Depth | Depth St?(f) al Qty. Drgc:}gl;lng
m M T T eamy | MM T @y (cum.)
G\')iﬁggza” Teﬁ’;‘; Y | 120 | 130 | 01 | 468 | 4300 | 419254 | 800271.39| -03 | 355 | 10000 | 928349.66| 9502010
TE?Q; v A""’};%ZV" 130 | 140 | 0.05 | 592 | 10000 | 293023.86| 1093295.3| -03 | 3.71 | 1000 | 980807.49| 10482817
A""’};‘i}i"" B""IZSLV" 140 | 150 | 0.1 | 6.05 | 10000 | 296664.44| 1389959.7| -0.3 | 4.28 | 10000 | 999030.91| 11481848
Bajggg"" Baslggjs"" 150 | 160 | 0.1 | 3.5 | 10000 | 292129.05| 1682088.7| -03 | 1.95 | 10000 | 955797.21| 12437646
Bafgg;"" Balwavillage| 160 | 170 | 0.1 | 22.45| 8500 | 109318.69| 1791407.4| -03 | 20.43 | 10000 | 826466.03| 13264112
Balwa village J"blggg W | 170 | 180 | 027 | 3.99 | 9500 | 138195.51| 1929602.9| 03 | 154 | 10000 | 956822.11 14220934
Joﬁggg v L"’:lcnrl‘:g”;‘“‘ 180 | 190 | 0.02 | 3.63 | 10000 | 162028.46 | 2091631.4| -0.3 | 1.2 | 10000 | 1020337.8| 15241272
Lav‘i:ﬁ‘;‘grz‘”i Dhadi village | 190 | 200 | 0.02 | 3.68 | 10000 | 102496.98 | 2194128.4| 0.3 | 1.1 | 10000 | 747468.8 | 15988740
Dhadi village G\zﬁ’:;g“r 200 | 210 | 0.2 | 3.92 | 9800 | 194036.36| 2388164.7| -03 | 1.1 | 1000 | 978302.21| 16967043
Gopalpur | Dharhapatti | 515 | 559 | g1 | 38 | 10000 | 185554.49 | 2573719.2| -04 | 1.1 | 10000 | 990064.95 17957108
village village
Dharhapatti Bhimpur 233.
i ilage 220 | 55| 001 | 357 | 13000 | 293521.83 | 2867241.1| 03 | 11 | 13000 | 1154039.1 19111147
Total 2867241.1 Total 19111147
Table19-Minimum & Maximum depth for clasg/
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Section 6: Conclusion

The surveyed stretch dfosi River is233.040 km in length and was not explored for any navigational pdigi

in earlier time.The Bank of the river is moderately connected with roads and Railways and dtlastrirctures
The settlements are thickly populated onlibéh bank side of the rivefhe major citiedike Saharsa, Naugachia,
Baltara etcarelocatednea the bank side of the riveiHowever nassive bank erosion and unprecedented flooding
and changing river course make the navigation in.v@mntinueschanging of river course, high flood and
widening of river has to taken in consideration duthmgimplement stage.

The river is carrying a large amount of waesery year particularly in the Rainy seasdfosi Tappu wildlife
sanctuarys located near the bank side of the river. The wild life sanctuary becomes a security issue which pre
the oher states and made strong defence for the siateisig the Rainy season, the water level has been rising u
than its normal level. In this time, the both bank side are being flooded. In summer, the water level is almost
but rest of the season thater level has remained averag@e Communication andransportatioris well can-
nected by the roads and alsothg railways.The Railway Terminal helps for ammunicationsystem easilyNH-

31, NH31A, NH-104, NH106, NH57, NH57A are thestrongcommuni@tion system irthis areaThe both side
lands of the KosRiver used as an agricultural land, Residémtiaa, Forest, plantation efthere are four Term
nals named Basua, Birpur, Kursela and &altfound in this zone of river

6.1Range ofDepths:-

From To Observed Depth Reduced Depth
SINo ng'er" ng'er" ciom | 12mto | 15mto tldsz,rg voom| <12 | 12mto | 15mto | 1.8mto | >2.0
(km) (km) (km) 1.4 m 1.7m m (km) m 1.4 m 1.7m 2.0m m
(km) (km) (km) (km) (km) (km) (km) (km)
1 0.00 10.00 0 0 0 0 10.00 | 0.9 1.3 1.5 1.8 4.5
2 10.00 | 20.00 1.1 1.2 1.7 2.0 4.0 3.4 1.2 1.5 1.8 2.1
3 20.00 | 30.00 1.1 0 0 2.0 6.9 4.9 1.2 0 1.8 2.1
4 30.00 | 40.00 0 0 0 2.0 8.0 6.1 0 0 1.8 2.1
5 40.00 | 50.00 1.1 1.2 0 1.8 5.9 3.8 1.2 0 1.8 3.2
6 50.00 | 60.00 0 0 0 2.0 8.0 3.8 0 0 0 6.2
7 60.00 | 70.00 0 0 1.5 2.0 6.5 2.8 0 0 2.0 5.2
8 70.00 | 80.00 1.1 0 0 2.0 6.9 3.6 0 0 2.0 4.4
9 80.00 | 90.00 2.6 1.3 0 2.0 4.1 5.7 1.2 0 0 3.1
10 90.00 | 100.00 6.7 1.2 0 0 2.1 6.3 0 1.7 0 2.0
11 | 100.00 | 110.00 6.5 1.2 0 0 2.3 6.4 0 1.5 0 2.1
12 | 110.00 | 120.00 6.5 1.2 0 0 2.3 7.3 1.2 1.5 0 0
13 | 120.00 | 130.00 2.7 1.3 0 2.0 4.0 5.6 1.2 0 0 3.2
14 | 130.00 | 140.00 4.4 0 1.5 1.9 2.2 4.7 1.3 0 1.8 2.2
15 | 140.00 | 150.00 4.9 1.2 1.6 0 2.3 5.2 1.2 15 0 2.1
16 | 150.00 | 160.00 4.6 1.2 1.6 0 2.6 7.2 1.2 1.6 0 0
17 | 160.00 | 170.00 3.2 1.2 1.6 1.9 2.1 4.6 0 15 1.8 2.1
18 | 170.00 | 180.00 35 1.2 1.4 1.8 2.1 8.8 1.2 0 0 0
19 | 180.00 | 190.00 3.1 1.4 1.6 1.8 2.1 8.8 1.2 0 0 0
20 | 190.00 | 200.00 3.1 1.4 1.6 1.8 2.1 8.8 1.2 0 0 0
21 | 200.00 | 210.00 3.2 1.2 1.5 1.8 2.3 8.8 1.2 0 0 0
22 | 210.00 | 220.00 1.1 1.2 1.7 1.9 4.1 8.8 1.2 0 0 0
23 | 220.00 | 233.40 | 3.667 2.1 2.0 1.8 35 | 6.267 1.3 1.6 1.8 2.1
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6.ZThe Slope of kosRiver: -
Chainage Slope
(km) (m/km)

From To

0 8.533 0.0893
8.534 21.232 0.0840
21.233 28.039 0.0840
28.04 43.254 0.0840
43.255 51.476 0.0841
51.477 62.547 0.0841
62.548 72.573 0.0840
72.574 79.752 0.1141
79.753 91.252 0.1398
91.253 100.936 0.1398
100.937 109.343 0.1398
109.344 120.67 0.1399
120.671 130.974 0.1398
130.975 140884 0.1398
140.885 151.166 0.1399
151.167 159.357 0.1398
159.358 169.973 0.1398
169.974 180.856 0.1398
180.857 189.271 0.1454
189.272 203.44 0.6023
203.441 211.736 0.6024
211.737 223.069 0.6023
223.07 233.340 0.6024

Avg. Slope 0.203 m/km
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6.3 Min width/Max width and Avg. Width of the Waterway:

. . Min width of Max width Avg width
S| No el (ktr:l]amage e CE;mage Wate(rj\}vag of V?/);ter(\j:/ay of wgaterc\jl\t/ay
(hm) (k) (m) (m) (m)
1 0.00 10.00 950.00 1054.00 1002.00
2 10.00 20.00 1000.00 110700 1053.50
3 20.00 30.00 1107.00 700.00 903.50
4 30.00 40.00 700.00 1566.00 1133.00
5 40.00 50.00 1566.00 950.00 1258.00
6 50.00 60.00 950.00 422.00 686.00
7 60.00 70.00 422.00 405.00 413.50
8 70.00 80.00 405.00 676.08 540.54
9 80.00 90.00 676.08 660.00 668.04
10 90.00 100.00 660.00 669.95 664.98
11 100.00 110.00 670.00 1500.00 1085.00
12 110.00 120.00 1500.00 838.74 1169.37
13 120.00 130.00 838.74 1541.13 1189.94
14 130.00 140.00 1541.13 674.77 1107.95
15 140.00 150.00 674.77 3776.93 2225.85
16 150.00 160.00 3776.93 2345.00 3060.97
17 160.00 170.00 2345.00 2290.00 2317.50
18 170.00 180.00 2290.00 2147.00 2218.50
19 180.00 190.00 2147.00 252.31 1199.65
20 190.00 200.00 252.31 764.86 508.59
21 200.00 210.00 764.86 452.63 608.75
22 210.00 220.00 452.63 3226.00 1839.31
23 220.00 233.010 3226.00 1221.00 2223.50
6.4Dredging volume:-
: ObservedDredging Qty (cubic mete) ReducedDredging Qty (cubic meter)
ClassDetails , .
w.r.t Sounding Datum w.r.t Sounding Datum
Class | 560687.80 5897454.42
Class I 1267119.41 9513459.39
Class Il 2873173.8 15225019
Class IV 2867241.06 1911114
Table20-Details of Dredging Sections
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Section 7: Annexure

Annexure-1 Source and type of data collected from various agencies:
The Clart datum Data of Birpur, Basua, Baltara, Kursela and Conflysmoe havebeen provided by IWAI B

fice.

S| No Place Sounding Datum w.r.t MSL (Provided by
IWAI)
1 Ganga Mouth 23.046meter
2 Kursela 23.267meter
3 Baltara 29.467meter
4 Basua 45.305meter
5 Birpur 71.742meter

For the Topography survey, the Horizontal control / Vertical control has been carried out from the G.T.S levt
the Kosi Barrage. The G.T.S pillar has been established by the Central Water commission office (C.W&). Th
tails of the G.T.S Bench Mark are tabulabetiow:-

Geographic position UTM position MSL
Location Name | Latitude (N) Longitude (E) | Northing (m) | Easting (m) Elevation (m)
Kosi Barrage | 26°31'23.07"| 86°55'54.26" | 2933615.4245 493199.4995| 78.760m w.r.t M.S.L
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Annexure-2 Min. / max. depth, length of shoal per krwise for different classification in the designed
dredged chanel:

Classl:-
Class-I
Ch(iir';;"ge ObservedDredging Qty w.r.t Sounding Datum Reduced Dredging Qty w.r.t Sounding Datum
e vin. | Max. | G| predg- | CRTCR | i, | max, | R | Dredg- | GRS
m e r? ?r?]t) r? ?r?]t) Shoal '?gu?;y) ing Qty. r? ?rf:; P? (er% Shoal '?gu?:ly) ing Qty.
(m) T (cu.m.) (m) o (cu.m.)

0 1 9.35 | 11.92 0 0 0 8.24 | 10.28 0 0 0

1 2 11.25 | 29.76 0 0 0 10.39 | 23.58 0 0 0

2 3 7.21 | 14.23 0 0 0 4.65 12 0 0 0

3 4 6.21 | 11.23 0 0 0 2.3 5.62 0 0 0

4 5 3.25 | 12.26 0 0 0 0.02 | 1027 0 0 0

5 6 3.95 | 4.26 0 0 0 0.5 0.9 1000 1951.77 1951.77
6 7 4.1 8.65 0 0 0 0.5 1.2 1000 | 29256.12 | 31207.89
7 8 3.65 | 6.58 0 0 0 1 3.25 1000 | 37900.45| 69108.34
8 9 2.65 | 7.54 0 0 0 0.3 2.15 1000 | 26341.09 | 95449.43
9 10 2.12 | 26.78 0 0 0 0.92 | 23.25 100 62.08 95511.51
10 11 2.2 7.98 0 0 0 0.28 | 5.74 550 843.98 96355.49
11 12 1.7 5.96 0 0 0 0.3 1.23 1000 | 4914.15 | 10128.64
12 13 3.1 7.56 0 0 0 0.3 1.2 1000 | 29116.72 | 130386.36
13 14 1.7 8.23 0 0 0 0.3 1.2 1000 | 11953.45| 142339.81
14 15 1.1 5.65 100 28.37 28.37 0.3 2.23 1000 | 18527.69 | 160867.5
15 16 2.1 3.56 0 0 28.37 0.5 1.26 1000 | 21525.89 | 182393.39
16 17 2 4.2 0 0 2837 0.3 1.2 1000 | 28761.37 | 211154.76
17 18 2.05 | 25 0 0 28.37 -0.03 | 0.45 1000 | 25151.41| 236306.17
18 19 1.25 | 7.35 0 0 28.37 0.3 2.25 1000 | 22909.38 | 259215.55
19 20 1.1 1.25 | 1000 7898.03 7926.4 -0.09 | 0.63 1000 | 36125.04 | 295340.59
20 21 1.1 3.25 | 1000 1064.08 8990.48 0.3 0.56 1000 | 29148.88 | 324489.47
21 22 2.1 5.32 0 0 8990.48 0.5 1.2 1000 | 33197.26 | 357686.73
22 23 2.2 6.32 0 0 8990.48 0.45 1 1000 | 24230.88 | 381917.61
23 24 2 3.2 0 0 8990.48 0.3 0.45 1000 2429.85 | 384347.46
24 25 2.3 2.32 0 0 8990.48 -0.04 | 0.96 1000 | 449259 | 388840.05
25 26 2.2 3.21 0 0 8990.48 0.3 0.45 1000 | 32616.77 | 421456.82
26 27 2.1 3.25 0 0 8990.48 0.4 0.6 1000 | 21395.09 | 442851.91
27 28 2 2.1 0 0 8990.48 0.3 0.45 1000 | 32041.01 | 474892.92
28 29 2.2 3.65 0 0 8990.48 0.4 0.85 1000 2215.62 | 477108.54
29 30 2.1 2.65 0 0 8990.48 0.3 1 1000 | 34919.42 | 512027.96
30 31 212 | 2.3 0 0 8990.48 0.3 0.54 1000 | 30636.95 | 542664.91
31 32 2.2 2.5 0 0 8990.48 0.3 0.56 1000 | 26032.66 | 568697.57
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Class-I

Ch(ii:]‘;‘ge ObservedDredging Qty w.r.t Sounding Datum Reduced Dredging Qty w.r.t Sounding Datum
o | o | M x| ] bresg | SIS | win | wax | L0 | predg. | CUTuS
m o r? ?rzt) r? ?rzt) Shoal I?cgu?% ing Qty. E ?rf]; r? ?na; Shoal '?(?U?T% ing Qty.

(m) T (cu.m.) (m) o (cu.m.)
32 33 2.1 3.6 0 0 8990.48 1.1 2.64 1000 6880.8 575578.37
33 34 2.1 4.2 0 0 8990.48 2 2.3 0 0 575578.37
34 35 2 4.2 0 0 8990.48 0.2 0.4 1000 | 27815.54 | 603393.91
35 36 2.3 4.5 0 0 8990.48 -0.04 2.16 1000 31594.65 | 634988.56
36 37 2 4.6 0 0 8990.48 0.2 0.45 1000 15113.24 650101.8
37 38 2.1 2.35 0 0 8990.48 0.3 1 1000 3683.23 653785.03
38 39 2.2 3.45 0 0 8990.48 0.6 0.5 1000 19205.36 | 672990.39
39 40 2 2.54 0 0 8990.48 0.3 1 1000 34072.07 | 707062.46
40 41 1.8 3.94 0 0 8990.48 0.17 0.87 1000 32599.95 | 739662.41
41 42 2.1 5.45 0 0 8990.48 0.3 1.25 1000 35679.74 | 775342.15
42 43 2 2.36 0 0 8990.48 0.4 0.89 1000 27835.02 | 803177.17
43 44 2.1 3.54 0 0 8990.48 1.1 3.12 1000 15888.89 | 819066.06
44 45 2.65 5.61 0 0 8990.48 -0.01 0.3 200 292.51 819358.57
45 46 1.2 2.3 0 0 8990.48 0.3 1.99 1000 25036.86 | 844395.43
46 47 1.1 3.95 1000 6191.58 15182.06 -0.12 0.45 1000 26102.22 | 870497.65
47 48 265 | 2.14 0 0 15182.06 0.12 0.87 1000 7762.16 | 878259.81
48 49 2.22 5.68 0 0 15182.06 1 3.21 1000 24352.19 902612
49 50 292 | 3.32 0 0 15182.06 0.3 0.3 1000 8243.11 | 910855.11
50 51 254 | 7.21 0 0 15182.06 1.26 6.22 1000 7628.19 918483.3
51 52 2.2 4.2 0 0 15182.06 2.1 2.21 0 0 918483.3
52 53 2.1 5.12 0 0 15182.06 0.5 3.1 1000 3056.4 921539.7
53 54 2 3.61 0 0 15182.06 0.6 2.58 1000 35002.35 | 956542.05
54 55 2 2.4 0 0 15182.06 0.03 0.78 1000 | 29278.01 | 985820.06
55 56 2.1 2.5 0 0 15182.06 -0.05 0.48 1000 9537.72 995357.78
56 57 2.3 3.24 0 0 15182.06 0.3 0.78 1000 37238.59 | 1032596.4
57 58 2 2.91 0 0 15182.06 0.4 1.28 1000 | 17570.59 | 1050167
58 59 2.1 3.25 0 0 15182.06 1 2.65 1000 9559.76 1059726.7
59 60 2.3 5.63 0 0 15182.06 0.6 3.45 1000 | 19427.68 | 1079154.4
60 61 2.1 8.92 0 0 15182.06 0.56 6.55 1000 10411.81 | 1089566.2
61 62 2.3 7.32 0 0 15182.06 2 5.2 1000 7431.1 1096997.3
62 63 2.1 2.78 0 0 15182.06 2 2.5 0 0 1096997.3
63 64 2.2 3.75 0 0 15182.06 0.4 0.78 1000 28034.44 | 1125031.8
64 65 2.1 4.23 0 0 15182.06 0.3 1.31 1000 | 12956.49 | 1137988.2
65 66 2.2 3.12 0 0 15182.06 0.3 0.3 1000 18046.15 | 1156034.4
66 67 1.5 2.65 0 0 15182.06 | -0.12 | 1.25 1000 | 31037.93 | 1187072.3
67 68 2 3.65 0 0 15182.06 -0.01 2.5 1000 20156.25 | 1207228.6
68 69 2.1 3.85 0 0 15182.06 0.3 0.3 100 9.03 1207237.6
69 70 2 3.69 0 0 15182.06 0.5 1.65 250 419.29 1207656.9
Document History: Final Surveigeport of River Kosi, Bihar 134|Page

Survey PeriodFrom 10.05.16 to 29.09.16




4\ FINAL SURVEY REPORT %Tg
ADETAI LED HYQROGRAPHIC SURV .‘/\ @
BIHARO (233). 040 KM I\V\l
Class-I
Ch(ii:]‘;‘ge ObservedDredging Qty w.r.t Sounding Datum Reduced Dredging Qty w.r.t Sounding Datum
o | o | M x| ] bresg | SIS | win | wax | L0 | predg. | CUTuS
m o r? ?rzt) r? ?rzt) Shoal I?cgu?% ing Qty. E ?rf]; r? ?na; Shoal '?(?U?T% ing Qty.
(m) T (cu.m.) (m) o (cu.m.)
70 71 2.47 | 6.52 0 0 15182.06 2 4.44 0 0 1207656.9
71 72 2.2 4.21 0 0 15182.06 21 3.5 0 0 1207656.9
72 73 2.1 3.25 0 0 15182.06 1.7 2.3 0 0 1207656.9
73 74 2 231 0 0 15182.06 0.3 1 1000 13060.87 1220717.8
74 75 2.1 3.36 0 0 15182.06 0.3 0.45 1000 34103.69 | 1254821.5
75 76 2.1 10.21 0 0 15182.06 0.3 8.04 1000 19725.17 1274546.6
76 77 2.1 2.56 0 0 15182.06 2 2.3 0 0 1274546.6
77 78 1 2.26 1000 3777.66 18959.72 0.5 1.25 1000 | 26231.28 | 1300777.9
78 79 0.3 1.28 1000 12370.37 31330.09 0.6 0.78 1000 30997.72 1331775.6
79 80 1.1 2.6 1000 2789.16 34119.25 0.3 0.45 1000 30878.56 | 1362654.2
80 81 1.1 3.42 1000 2893.91 37013.16 0.4 0.64 1000 36994.19 | 1399648.4
81 82 1 2.31 1000 7761.15 44774.31 0.3 0.3 1000 | 24713.01 | 1424361.4
82 83 0.3 1.28 250 433.79 45208.1 -0.01 0.3 1000 37036.14 | 1461397.5
83 84 1.36 2.56 0 0 45208.1 0.5 0.85 1000 31029.28 | 1492426.8
84 85 0.78 1.89 100 56.01 45264.11 0.4 0.78 1000 30788.94 | 1523215.7
85 86 1.1 3.65 1000 4174.96 49439.07 1 2.1 1000 | 30752.99 | 1553968.7
86 87 1.1 35 1000 1538.91 50977.98 0.3 0.3 1000 30800 1584768.7
87 88 2.1 2.37 0 0 50977.98 0.21 1.2 1000 | 31125.54 | 1615894.3
88 89 2 4.56 0 0 50977.98 0.3 3.12 1000 | 27733.14 | 1643627.4
89 90 1.1 3.65 100 100.87 51078.85 0.2 2.31 1000 29761.96 | 1673389.4
90 91 2.1 7.35 0 0 51078.85 0.23 | 5.02 1000 | 27770.88 | 1701160.3
91 92 1.23 | 3.87 0 0 51078.85 0.3 2.1 1000 | 14429.41 | 1715589.7
92 93 0.89 | 2.58 150 220.12 51298.97 0.4 1.65 1000 | 17551.88 | 1733141.5
93 94 0.54 3.69 1000 7351.24 58650.21 0.21 1.95 1000 30782.16 | 1763923.7
94 95 0.3 0.78 1000 3570.76 62220.97 0.3 0.68 1000 32212.72 1796136.4
95 96 1.2 1.7 0 0 62220.97 0.15 0.3 1000 | 30280.53 | 1826417
96 97 0.3 0.97 1000 5877.68 68098.65 -0.12 0.3 1000 30768.57 1857185.5
97 98 1.3 1.27 0 0 68098.65 | -0.01 | 0.45 1000 | 30923.95| 1888109.5
98 99 0.78 0.56 200 266.29 68364.94 0.3 0.3 1000 31019.45 | 1919128.9
99 100 1.15 | 2.85 500 624.58 68989.52 0.2 1.78 1000 31035.3 | 1950164.2
100 101 0.47 | 231 1000 6365.46 75354.98 0.3 1.53 1000 | 35459.52 | 1985623.7
101 102 1.3 2.65 0 0 75354.98 0.35 1.25 1000 30991.91 | 2016615.7
102 103 0.56 | 2.65 100 6 75360.98 0.28 1.57 1000 | 36790.84 | 2053406.5
103 104 0.63 5.67 1000 2340.18 77701.16 0.2 3.57 1000 36967.28 | 2090373.8
104 105 1.2 3.56 0 0 77701.16 0.3 2.32 1000 | 30467.62 | 2120841.4
105 106 0.3 2.56 1000 2771.22 80472.38 0.23 1.21 1000 27918.34 | 2148759.7
106 107 0.87 5.62 1000 6282.75 86755.13 0.26 3.68 1000 36050.06 | 2184309.8
107 108 0.3 0.78 1000 2737.37 89492.5 0.3 0.3 1000 | 29676.21| 2214486
Document History: Final Surveigeport of River Kosi, Bihar 135|Page

Survey PeriodFrom 10.05.16 to 29.09.16




4\ FINAL SURVEY REPORT %Tg
ADETAI LED HYQROGRAPHIC SURV .‘/\ @
BIHARO (233). 040 KM I\V\l
Class-I
Ch(ii:]‘;‘ge ObservedDredging Qty w.r.t Sounding Datum Reduced Dredging Qty w.r.t Sounding Datum
o | o | M x| ] bresg | SIS | win | wax | L0 | predg. | CUTuS
m o r? ?rzt) r? ?rzt) Shoal I?cgu?% ing Qty. E ?rf]; r? ?na; Shoal '?(?U?T% ing Qty.
(m) T (cu.m.) (m) o (cu.m.)
108 109 1 2.45 1000 8193.85 97686.35 0.56 1.58 1000 | 28373.48 | 2242859.5
109 110 1.28 3.59 1000 2864.22 100550.57 0.69 1.98 1000 30813.66 | 2273673.1
110 111 0.6 0.59 1000 8504.81 | 109055.38 | -0.05 0.3 1000 | 30782.86 | 2304456
111 112 1.3 0.85 0 0 109055.38 0.3 0.3 1000 29259.48 | 23337155
112 113 0.65 | 1.28 100 14.86 109070.24 | 0.5 1.23 1000 | 31146.98 | 2364862.5
113 114 1.21 2.85 1000 1084.09 110154.33 0.78 1.56 1000 29384.27 | 2394246.7
114 115 0.4 1.65 1000 14329.99 | 124484.32 0.3 0.89 1000 30941.11 | 2425187.8
115 116 1.2 15 0 0 124484.32 | -0.05 0.3 1000 | 32251.66 | 2457439.5
116 117 1.3 1.7 0 0 12448432 | 0.3 0.15 1000 | 24001.63 | 2481441.1
117 118 0.3 2.56 1000 3919.78 128404.1 0.21 1.2 1000 | 32230.71 | 2513671.8
118 119 0.65 1.65 1000 3786.74 132190.84 0.32 0.96 1000 31815.88 | 2545487.7
119 120 0.35 0.45 100 80.6 132271.44 0.15 0.3 1000 31253.13 | 2576740.9
120 121 0.5 1.2 400 390.76 132662.2 -0.05 0.3 1000 31189.08 | 2607929.9
121 122 1.1 2.5 1000 6211.53 138873.73 0.3 0.4 1000 38134.08 2646064
122 123 2 2.6 0 0 138873.73 0.21 0.65 1000 31596.36 | 2677660.4
123 124 0.45 | 2.25 1000 1593.79 | 140467.52 | 0.3 1.2 1000 | 30980.85| 2708641.2
124 125 1.3 3.45 0 0 140467.52 | 0.3 2.1 1000 | 26092.51 | 2734733.7
125 126 0.3 1.2 250 394.73 140862.25 | -0.14 0.8 1000 | 31532.32 | 2766266.1
126 127 2.2 35 0 0 140862.25 | 0.15 1.2 1000 | 24071.97 | 2790338
127 128 2.1 3.2 0 0 140862.25 | 0.25 | 0.68 1000 | 22897.03 | 2813235.1
128 129 2 3.56 0 0 140862.25 | 0.3 1.2 1000 | 35465.62 | 2848700.7
129 130 2.1 4.68 0 0 140862.25 0.21 3.25 1000 16922.93 | 2865623.6
130 131 1.5 5.32 0 0 140862.25 | 0.21 | 2.23 1000 | 21287.06 | 2886910.7
131 132 1 2.3 1000 4548.05 145410.3 0.3 1.35 1000 31971.58 | 2918882.2
132 133 0.65 4.1 1000 6186.42 151596.72 0.45 2.54 1000 31024.03 | 2949906.3
133 134 0.3 5.6 1000 1530.81 | 15312753 | 0.25 | 3.68 1000 31299.7 2981206
134 135 0.4 2.25 1000 6877.27 160004.8 0.3 1.28 1000 | 30414.49 | 3011620.5
135 136 0.3 3.64 1000 4504.6 164509.4 025 | 254 1000 | 29542.76 | 3041163.2
136 137 0.5 1.96 1000 4688.74 169198.14 0.3 1.87 1000 31301.98 | 3072465.2
137 138 0.4 1 250 382.99 169581.13 | 0.3 0.3 1000 | 32982.91 | 3105448.1
138 139 0.3 0.45 1000 8561.91 | 178143.04 | -0.12 0.3 1000 36368.4 | 3141816.5
139 140 0.78 1.32 1000 14548.69 | 192691.73 0.3 0.45 1000 30073.94 3171890.5
140 141 0.3 4.56 1000 | 16011.12 | 208702.85 | 0.1 0.4 1000 | 24564.89 | 3196455.3
141 142 1 1.75 1000 10476.63 | 219179.48 0.3 0.75 1000 29408.36 | 3225863.7
142 143 0.7 2.45 1000 | 18050.73 | 237230.21 | 0.5 1.23 1000 | 37087.73 | 3262951.4
143 144 1.2 4.65 1000 6038.11 243268.32 0.6 2.56 1000 30839.58 3293791
144 145 0.78 5.45 1000 2875.19 246143.51 0.3 3.68 1000 30676.38 | 3324467.4
145 146 0.3 1 100 17.73 246161.24 | -0.01 0.3 1000 | 22783.52 | 3347250.9
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Class-I
Ch(ii:]‘;‘ge ObservedDredging Qty w.r.t Sounding Datum Reduced Dredging Qty w.r.t Sounding Datum
o | o | M x| ] bresg | SIS | win | wax | L0 | predg. | CUTuS
m o r? ?rzt) r? ?rzt) Shoal I?cgu?% ing Qty. E ?rf]; r? ?na; Shoal '?(?U?T% ing Qty.
(m) T (cu.m.) (m) o (cu.m.)
146 147 0.3 0.45 1000 6362.73 | 252523.97 | -0.15 0.3 1000 | 31650.84 | 3378901.8
147 148 0.4 1.21 550 774.94 253298.91 0.3 0.3 1000 37250.33 | 3416152.1
148 149 1.1 1.69 1000 2907.52 | 256206.43 | 0.24 | 0.45 1000 | 30699.76 | 3446851.8
149 150 0.75 2.35 1000 9672.86 265879.29 0.65 1.25 1000 29802.77 | 3476654.6
150 151 0.65 165 1000 4397.14 270276.43 0.26 0.95 1000 30657.65 | 3507312.3
151 152 1.2 15 0 0 270276.43 0.3 0.58 1000 30051.97 | 3537364.2
152 153 0.6 0.82 1000 3336.94 273613.37 0.5 0.68 1000 30652.06 | 3568016.3
153 154 0.85 2.64 1000 2388.01 276001.38 0.6 1.65 1000 24685.92 3592702.2
154 155 1 15 1000 15035.39 | 291036.77 0.45 0.89 1000 36191.42 | 3628893.6
155 156 1.32 1.65 1000 8622.91 299659.68 0.02 0.3 1000 31144.6 3660038.2
156 157 0.3 2.85 1000 5635.8 305295.48 0.3 1.23 1000 27334.02 | 3687372.3
157 158 0.6 1 1000 21644.71 | 326940.19 0.4 0.68 1000 36220.19 | 3723592.4
158 159 0.7 1.25 1000 7834.31 334774.5 0.5 0.98 1000 30671.95 | 3754264.4
159 160 1 2.65 1000 6482.39 341256.89 0.3 0.87 1000 31024.19 | 3785288.6
160 161 0.5 2.1 1000 5227.28 | 346484.17 | 0.3 0.3 1000 | 2483592 | 3810124.5
161 162 0.3 2.65 1000 2097.75 | 34858192 | 0.2 1 1000 | 28685.79 | 3838810.3
162 163 1.2 4.35 0 0 348581.92 0.5 2.56 1000 31099.54 | 3869909.8
163 164 1.1 5.36 1000 1025.39 | 349607.31 | 0.6 1.56 1000 | 31887.23 | 3901797.1
164 165 0.3 | 21.83| 700 674.29 350281.6 -0.12 | 3.65 1000 | 31263.21 | 3933060.3
165 166 0.3 21.85 1000 1177.26 351458.86 | -0.23 19.83 1000 30371.94 | 3963432.2
166 167 1 3.45 1000 5116.03 | 356574.89 | 0.3 2.12 1000 | 30872.79 | 3994305
167 168 0.7 0.87 1000 4422.41 360997.3 0.5 0.78 1000 30705.5 402910.5
168 169 1.1 4.23 450 585.97 361583.27 | 0.2 0.54 1000 | 14179.66 | 4039190.2
169 170 1.2 1.5 0 0 361583.27 0.3 0.3 1000 19454.65 | 4058644.8
170 171 1.1 2.31 100 86.35 361669.62 0.03 0.43 1000 23119.16 4081764
171 172 1.1 2.12 100 67.5 361737.12 | 0.3 0.45 1000 30066.8 | 4111830.8
172 173 1.2 3.65 0 0 361737.12 | 0.4 0.56 1000 | 31540.12 | 4143370.9
173 174 1.1 2.1 100 9.15 361746.27 | 0.6 1 1000 | 29041.65 | 4172412.5
174 175 1.28 3.69 0 0 361746.27 0.3 0.4 1000 30496.36 | 4202908.9
175 176 1.1 2.78 1000 2709.75 | 3644%.02 0.03 1.51 1000 | 27843.78 | 4230752.7
176 177 0.3 1.2 1000 4498.36 | 368954.38 | 0.3 0.47 1000 | 36751.41| 4267504.1
177 178 1.1 3.56 1000 1203.87 | 370158.25 | 0.24 1 1000 | 30027.14 | 4297531.2
178 179 0.3 2.6 1000 4502.28 | 374660.53 | 0.15 0.3 1000 30689.8 4328221
179 180 1.1 35 1000 2992.29 | 377652.82 | 0.25 1.24 1000 | 26629.14 | 4354850.2
180 181 1 2.1 1000 5848.26 | 383501.08 | 0.3 0.3 1000 | 30614.26 | 4385464.4
181 182 0.3 3.6 1000 6164.49 389665.57 0.3 0.5 1000 36612.04 | 4422076.5
182 183 1.2 2.5 1000 1618.72 391284.29 0.2 0.6 1000 30583.15 | 4452659.6
183 184 1.2 2.3 0 0 391284.29 | 0.3 0.6 1000 | 30795.41| 4483455
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Class-I
Ch(ii:]‘;‘ge ObservedDredging Qty w.r.t Sounding Datum Reduced Dredging Qty w.r.t Sounding Datum
o | o | M x| ] bresg | SIS | win | wax | L0 | predg. | CUTuS
m o r? ?rzt) r? ?rzt) Shoal I?cgu?% ing Qty. E ?rf]; r? ?na; Shoal '?(?U?T% ing Qty.
(m) T (cu.m.) (m) o (cu.m.)
184 185 1.1 35 1000 1705.2 392989.49 | 0.2 0.5 1000 30834.9 | 4514289.9
185 186 0.32 2.1 1000 2683.08 395672.57 0.3 0.5 1000 30990.12 | 4545280.1
186 187 1.1 2.64 1000 3332.45 | 399005.02 | 0.3 0.3 1000 | 37187.56 | 4582467.6
187 188 0.3 0.3 1000 3715.12 402720.14 0.2 0.5 1000 29422.8 4611890.4
188 189 0.2 0.45 1000 2290.66 405010.8 0.1 0.3 1000 30658.79 | 4642549.2
189 190 0.1 0.78 1000 6207.49 411218.29 0.1 0.3 1000 30522.68 | 4673071.9
190 191 0.4 0.98 100 90.45 411308.74 0.2 0.4 1000 30933.35 | 4704005.2
191 192 1.1 3.2 1000 3498.76 414807.5 0.5 0.8 1000 30745.32 | 4734750.6
192 193 0.63 2.13 1000 3858.44 418665.94 0.3 0.4 1000 25206.16 | 4759956.7
193 194 0.62 3.65 1000 1795.% 420461.89 0.3 0.6 1000 21597.62 | 4781554.3
194 195 0.58 2.54 1000 2236.84 422698.73 0.2 0.4 1000 22900.57 | 4804454.9
195 196 0.45 1.69 200 291.98 422990.71 0.3 0.5 1000 24051.49 | 4828506.4
196 197 1.2 2.54 0 0 422990.71 | 0.2 0.5 1000 6433.77 | 4834940.2
197 198 1 2.51 1000 1409.76 424400.47 0.3 0.4 1000 19832 4854772.2
198 199 0.3 1.2 1000 2166.64 426567.11 0.3 0.5 1000 27609.85 4882382
199 200 1.12 | 275 1000 1697.34 | 428264.45 | 0.3 0.5 1000 | 36268.74 | 4918650.8
200 201 0.25 1.2 1000 1303.89 429568.34 0.3 05 1000 30476.24 4949127
201 202 0.51 2.5 800 913.11 430481.45 | 0.3 0.4 1000 | 30023.44 | 4979150.4
202 203 0.61 | 3.62 100 34.32 430515.77 | 0.3 0.4 1000 30950.6 5010101
203 204 0.26 2.1 1000 45534 435069.17 0.3 0.4 1000 30966.09 | 5041067.1
204 205 0.3 3.21 1000 9539.82 | 444608.99 | 0.3 0.4 1000 30861.5 | 5071928.6
205 206 0.03 1.68 1000 1520.67 446129.66 0.3 0.5 1000 31035.47 | 5102964.1
206 207 0.69 2.1 1000 9090.45 | 455220.11 | 0.2 0.4 1000 | 43411.74| 5146375.8
207 208 0.45 3.1 1000 8933.41 464153.52 0.1 0.3 1000 1860.47 5164976.3
208 209 0.6 2.6 1000 3351.3 467504.82 0.2 0.4 1000 26383.74 5191360
209 210 0.3 1 150 196.06 467700.88 | 0.3 0.5 1000 | 31041.01 | 5222401.1
210 211 1 2.64 1000 3029.85 | 470730.73 | 0.2 0.4 1000 | 31048.48 | 5253449.5
211 212 1.2 1.7 0 0 470730.73 | 03 0.5 1000 | 28284.32 | 5281733.9
212 213 1 1.95 1000 6201.26 | 47693199 | 0.2 0.4 1000 | 31281.75| 5313015.6
213 214 0.7 1 100 50.61 476982.6 0.3 0.5 1000 | 29171.52 | 5342187.1
214 215 1.1 2.1 500 643.34 477625.94 | 0.2 0.5 1000 30449.5 | 5372636.6
215 216 0.65 1.2 1000 1093.08 478719.02 0.3 0.6 1000 36035.03 | 5408671.7
216 217 098 | 231 1000 2527.07 | 481246.09 | 0.2 0.4 1000 | 31041.12 | 5439712.8
217 218 1 3.2 1000 2176.57 | 48342266 | 0.2 0.4 1000 | 33805.11 | 5473517.9
218 219 1.1 1.3 500 505.6 483928.26 | 0.2 0.5 1000 | 28908.79 | 5502426.7
219 220 1.1 2.69 1000 6679.44 490607.7 0.2 0.3 1000 2732456 | 5529751.2
220 221 0.5 1.2 1000 12520.23 | 503127.93 0.3 0.3 1000 30372.83 | 5560124.1
221 222 0.65 | 1.65 1000 4714.28 | 50784221 | 0.2 0.4 1000 | 31586.61 | 5591710.7
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).’\ FINAL SURVEY REPORT %]B
ADETAI LED HYQROGRAPHIC SURV .‘/‘ @
BIHARO (233).040 KM ml
Class-I
Ch(ii:]‘;‘ge ObservedDredging Qty w.r.t Sounding Datum Reduced Dredging Qty w.r.t Sounding Datum
Fro vin. | Max | G| Dredg- | SRR | min | wax. | KR predg- | (GG
m e r? ((arzt) r? ((arzt) Shoal I?gu?;y) ing Qty. r? ?r’?]; r? ?nr;; Shoal '?gu?;y) ing Qty.
(m) T (cu.m.) (m) o (cu.m.)
222 223 0.48 1.3 1000 110084 508943.05 0.1 0.3 1000 | 21022.34| 5612733
223 224 0.32 1.25 1000 10976.1 519919.15 0.3 0.5 1000 41285.31 | 5654018.3
224 225 0.21 | 2.45 1000 1745.47 | 521664.62 0.2 0.5 1000 | 20059.82 | 5674078.1
225 226 0.12 3.54 1000 11821.54 | 533486.16 0.3 0.6 1000 30874.82 5704953
226 227 0.65 1 1000 4866.78 538352.94 0.2 0.4 1000 30103.71 | 5735056.7
227 228 1 1.5 1000 1433.76 539786.7 0.3 0.5 1000 27381.3 5762438
228 229 1.1 2.1 1000 5694.33 545481.03 0.2 0.4 1000 30440.67 5792878.6
229 230 0.65 1 1000 4248.05 549729.08 0.3 0.5 1000 25827.06 | 5818705.7
230 231 0.6 1.8 1000 3625.27 553354.35 0.2 0.4 1000 28997.43 | 5847703.1
231 232 0.5 1.3 1000 3378.82 556733.17 0.3 0.5 1000 28312.38 | 5876015.5
232 | 233.40 0.5 0.7 1000 3954.63 560687.8 0.2 0.4 1000 21438.91 | 5897454.4
Total 112150 | 560687.8 Total 217200 | 5897454.4
Table21- Dredging Calculation for Clads
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4\ FINAL SURVEY REPORT %]B
ADETAI LED HYQROGRAPHIC SURV .‘/\ ®
BIHARO (233).040 KM m]
ClasslI: -
Class-lI

Chii:]‘;‘ge ObservedDredging Qty w.r.t Sounding Datum Reduced Dredging Qty w.r.t Sounding Datum
win [ [ LT oreag- [ Comulse Tvan, [ wan [ 00 | oresg- [ LTS
m e r? ?r?]t) : ((ar?]t) Shoal I?cgu?rgy). ing Qty. r? ?r% r? ?r% Shoal '?gu?;y) ing Qty.

(m) T (cu.m.) (m) o (cu.m.)

0 1 9.25 | 12.02 0 0 0 8.14 10.38 0 0 0

1 2 11.24 | 29.77 0 0 0 10.38 | 23.59 0 0 0

2 3 6.91 | 1453 0 0 0 4.35 12.3 0 0 0

3 4 6.11 | 11.33 0 0 0 2.2 5.72 0 0 0

4 5 3.12 | 12.27 0 0 0 0.01 10.28 1000 6399.89 6399.89
5 6 3.75 4.46 0 0 0 0.3 11 1000 47442.13 53842.02
6 7 4 8.75 0 0 0 0.4 1.3 1000 60699.93 | 114541.95
7 8 3.55 6.68 0 0 0 0.9 3.35 1000 42974.76 | 157516.71
8 9 2.55 7.64 0 0 0 0.2 2.25 500 721.6 158238.31
9 10 2.11 | 26.79 0 0 0 0.91 23.26 1000 2248.02 160486.33
10 11 2 8.18 0 0 0 0.08 5.94 1000 9784.53 170270.86
11 12 1.3 6.06 200 21481 214.81 0.2 1.33 1000 | 47276.29 | 217547.15
12 13 3.09 | 757 0 0 214.81 029 | 1.21 1000 | 22290.63 | 239837.78
13 14 1.3 8.33 1000 2396.87 2611.68 0.2 1.3 1000 30763.19 | 270600.97
14 15 1.2 5.85 1000 1349.91 3961.59 0.1 2.43 1000 | 34705.83| 305306.8
15 16 2 3.8 0 0 3961.59 0.2 1.56 1000 47028.03 | 352334.83
16 17 2.1 4.3 0 0 3961.59 0.2 1.3 1000 | 27375.82| 379710.65
17 18 2.05 2.6 0 0 3961.59 -0.13 | 0.55 1000 | 29721.18 | 409431.83
18 19 1.05 7.55 1000 14126.14 18087.73 0.1 2.45 1000 58037.63 | 467469.46
19 20 1.1 1.3 1000 5445.58 23533.31 | -0.19 | 0.73 1000 | 48095.97 | 515565.43
20 21 2.25 3.35 0 0 23533.31 0.2 0.66 1000 51964.47 567529.9
21 22 2.1 5.32 0 0 23533.31 0.4 1.3 1000 | 47304.58 | 614834.48
22 23 2.2 6.32 0 0 23533.31 0.25 1.2 1000 9608.6 624443.08
23 24 2 3.2 0 0 23533.31 0.29 0.46 1000 972.18 625415.26
24 25 2.3 2.32 0 0 23533.31 | -0.14 | 1.06 1000 | 52922.38 | 678337.64
25 26 2.2 3.21 0 0 23533.31 0.1 0.65 1000 | 32114.52 | 710452.16
26 27 2.1 3.25 0 0 23533.31 0.2 0.8 1000 | 51218.99| 761671.15
27 28 2 2.1 0 0 23533.31 0.1 0.65 1000 | 13213.69 | 774884.84
28 29 2.2 3.65 0 0 23533.31 0.3 0.95 1000 | 47246.34 | 822131.18
29 30 2.1 2.65 0 0 23533.31 029 | 1.01 1000 | 49731.66 | 871862.84
30 31 2.12 2.3 0 0 23533.31 0.2 0.64 1000 39417.21 | 911280.05
31 32 2.2 2.5 0 0 23533.31 0.2 0.66 1000 | 23102.44 | 934382.49
32 33 2.1 3.6 0 0 23533.31 1.99 2.65 0 0 934382.49
33 34 2.1 4.2 0 0 23533.31 0.1 1.2 1000 | 34771.35| 969153.84
34 35 2 4.2 0 0 23533.31 0.1 0.5 1000 50241.16 1019395
35 36 2.3 4.5 0 0 23533.31 -0.24 2.36 1000 36160.18 | 1055555.2
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4\ FINAL SURVEY REPORT %Tg
ADETAI LED HYQROGRAPHIC SURV .‘/\ @
BIHARO (233). 040 KM I\V\l
Class-II
Chii:]‘;‘ge ObservedDredging Qty w.r.t Sounding Datum Reduced Dredging Qty w.r.t Sounding Datum
win [ [ 58T oreag- [ Copulse Tvin, [ wan [0 [ oresg- [ LTS
m e r? ?rﬂt) r? ?rzt) Shoal I?cgu?”r%. ing Qty. E Zf]; E Zf]; Shoal '?(?u?;y) ing Qty.
(m) T (cu.m.) (m) T (cu.m.)
36 37 2 4.6 0 0 23533.31 0.1 0.55 250 356.95 1055912.1
37 38 2.1 2.35 0 0 23533.31 0.1 1.2 1000 | 26124.12| 1082036.3
38 39 2.2 3.45 0 0 23533.31 0.59 0.51 1000 53356.66 | 1135392.9
39 40 2 2.54 0 0 23533.31 029 | 1.01 1000 | 54381.59 | 1189774.5
40 41 1.7 4.14 0 0 23533.31 -0.03 1.07 1000 55579.73 | 1245354.2
41 42 2.1 5.45 0 0 23533.31 0.29 1.26 1000 43905.42 | 1289259.7
42 43 2 2.36 0 0 23533.31 0.2 1.09 1000 36098.64 | 1325358.3
43 44 2.1 3.54 0 0 23533.31 1.99 3.13 0 0 1325358.3
44 45 2.65 5.61 0 0 23533.31 -0.3 0.6 1000 32010.74 1357369
45 46 11 2.4 1000 11082.97 34616.28 0.2 2.09 1000 48372.89 | 1405741.9
46 47 2.1 4.15 0 0 34616.28 -0.3 0.65 1000 17097.32 | 1422839.2
47 48 2.65 | 2.14 0 0 34616.28 | 0.02 | 0.97 1000 | 33483.41| 1456322.7
48 49 2.22 5.68 0 0 3461628 1 341 1000 19804.15| 1476126.8
49 50 2.92 3.32 0 0 34616.28 0.29 0.31 1000 15662.62 | 1491789.4
50 51 254 | 721 0 0 34616.28 1.16 | 6.32 400 453.33 1492242.8
51 52 2.2 4.2 0 0 34616.28 0.1 2.41 1000 1055.2 1493298
52 53 21 5.12 0 0 34616.28 0.4 3.2 1000 51660.06 1544958
53 54 3.61 0 0 34616.28 0.5 2.68 1000 | 50986.34 | 1595944.4
54 55 2 24 0 0 34616.28 -0.07 0.88 1000 9357.22 1605301.6
55 56 2.1 2.5 0 0 34616.28 | -0.06 | 0.49 1000 | 55968.29 | 1661269.9
56 57 2.3 3.24 0 0 34616.28 0.1 0.98 1000 40879.98 | 1702149.8
57 58 2 2.91 0 0 34616.28 0.3 1.38 1000 | 12687.34 | 1714837.2
58 59 2.1 3.25 0 0 34616.28 | 0.99 | 2.66 1000 | 32983.77 | 1747821
59 60 2.3 5.63 0 0 34616.28 0.5 3.55 1000 13320.34 | 1761141.3
60 61 2.1 8.92 0 0 34616.28 | 0.36 | 6.75 1000 | 23915.62 | 1785056.9
61 62 2.3 7.32 0 0 34616.28 1.99 5.21 0 0 1785056.9
62 63 2.1 2.78 0 0 34616.28 0.2 1.4 1000 | 34907.67 | 1819964.6
63 64 2.2 3.75 0 0 34616.28 0.2 0.98 1000 31351.37 1851316
64 65 2 4.33 0 0 34616.28 0.2 1.41 1000 | 19902.09 | 1871218
65 66 2.1 3.22 0 0 3461628 0.2 0.4 1000 | 50006.34 | 1921224.4
66 67 15 2.85 0 0 34616.28 -0.3 1.45 1000 | 43210.16 | 1964434.5
67 68 2 3.65 0 0 34616.28 | -0.11 | 2.45 1000 2093.22 | 1966527.8
68 69 2.1 3.85 0 0 34616.28 0.1 0.5 1000 2071.68 1968599.4
69 70 2 3.69 0 0 34616.28 0.4 1.75 100 154.57 1968754
70 71 2.47 | 6.52 0 0 34616.28 1.8 4.64 0 0 1968754
71 72 2.2 4.21 0 0 34616.28 | 0.29 | 0.31 150 254.62 1969008.6
72 73 2.1 3.25 0 0 34616.28 0.1 0.7 1000 7171.62 | 1976180.3
73 74 2 231 0 0 34616.28 0.1 1.2 1000 55321.76 2031502
74 75 2.1 3.36 0 0 34616.28 0.2 0.55 1000 | 43817.56| 2075319.6
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4\ FINAL SURVEY REPORT %Tg
ADETAI LED HYQROGRAPHIC SURV .‘/\ @
BIHARO (233). 040 KM I\V\l
Class-II
Chii:]‘;‘ge ObservedDredging Qty w.r.t Sounding Datum Reduced Dredging Qty w.r.t Sounding Datum
win [ [ 58T oreag- [ Copulse Tvin, [ wan [0 [ oresg- [ LTS
m e r? ?rﬂt) r? ?rzt) Shoal I?cgu?”r%. ing Qty. E Zf]; E Zf]; Shoal '?(?u?;y) ing Qty.
(m) T (cu.m.) (m) T (cu.m.)
75 76 2.1 10.21 0 0 34616.28 0.2 8.14 1000 1899.97 2077219.5
76 77 0.4 1.45 1000 3784.15 38400.43 0.2 0.88 1000 | 32636.35| 2109855.9
77 78 0.99 2.27 1000 26228.81 64629.24 0.49 1.26 1000 49841.13 2159697
78 79 0.1 1.48 1000 | 12605.72| 77234.96 0.4 0.98 1000 | 49851.65| 2209548.7
79 80 1.1 2.7 1000 5191.22 82426.18 0.2 0.55 1000 59502.03 | 2269050.7
80 81 1.29 3.43 1000 18989.6 101415.78 0.39 0.65 1000 39828.32 2308879
81 82 1.15 241 1000 3468.11 104883.89 0.2 0.4 1000 59636.38 | 2368515.4
82 83 0.1 1.48 300 441.77 105325.66 | -0.21 0.5 1000 50016.35 | 2418531.8
83 84 1.35 2.57 1000 1545.55 106871.21 0.49 0.86 1000 49630.51 | 2468162.3
84 85 0.68 1.99 1000 7511.72 114382.93 0.3 0.88 1000 49570.14 | 2517732.4
85 86 1.36 3.85 1000 9034.44 123417.37 0.8 2.3 1000 49566.74 | 2567299.1
86 87 2.1 3.6 0 0 123417.37 | 0.2 0.4 1000 | 50432.86 | 2617732
87 88 2 2.47 0 0 123417.37 0.11 1.3 1000 48248.41 | 2665980.4
88 89 0.2 4.76 700 841.35 124258.72 | 0.1 3.32 1000 | 44850.21 | 2710830.6
89 90 1.4 3.75 0 0 124258.72 | 0.1 2.41 1000 | 49470.8 | 2760301.4
90 91 2 7.45 0 0 124258.72 | 0.13 | 5.12 1000 | 18587.11| 2778888.5
91 92 1.03 | 4.07 250 340.72 124599.44 | 0.1 2.3 1000 | 27944.33 | 2806832.9
92 93 059 | 2.88 1000 | 14350.24 | 138949.68 | 0.1 1.95 1000 49475 2856307.9
93 94 0.44 3.79 1000 11776.35| 150726.03 0.11 2.05 1000 52587.91 | 2908895.8
94 95 0.2 0.88 100 45.12 150771.15 | 0.2 0.78 1000 | 48351.46 | 2957247.2
95 96 0.45 1.2 1000 13230.44 | 164001.59 | -0.05 0.5 1000 49890.25 | 3007137.5
96 97 0.2 1.07 700 813.29 164814.88 | -0.22 0.4 1000 | 49984.28 | 3057121.8
97 98 0.1 1.37 600 668.6 165483.48 | -0.11 | 0.55 1000 | 49600.25| 3106722
98 99 0.68 0.66 1000 4594.29 170077.77 0.2 0.4 1000 48883.41 | 3155605.4
99 100 1.05 | 3.05 1000 9748.93 179826.7 0.1 1.98 1000 | 55083.04 | 3210688.5
100 101 0.46 2.32 1000 1783.07 181609.77 0.29 1.54 1000 49935.76 | 3260624.2
101 102 0.77 | 275 1000 2703.73 1843135 | 0.25 | 1.35 1000 | 59303.77 | 3319928
102 103 0.36 2.85 1000 8776.75 193090.25 0.08 1.77 1000 59587.77 | 3379515.8
103 104 0.43 5.87 100 4.43 193(®4.68 0.1 3.77 1000 49615.18 | 3429130.9
104 105 0.65 | 3.76 1000 1319.8 194414.48 | 0.1 2.52 1000 | 46218.37 | 3475349.3
105 106 0.2 2.66 1000 15293.01 | 209707.49 0.13 1.31 1000 56327.77 | 3531677.1
106 107 0.86 | 5.63 800 881.13 210588.62 | 0.25 | 3.69 1000 | 48579.31| 3580256.4
107 108 0.2 0.88 1000 19436.46 | 230025.08 0.2 0.4 1000 44908.29 | 3625164.7
108 109 0.9 2.55 1000 | 4363.22 234388.3 | 0.46 | 1.68 1000 | 47430.98 | 3672595.7
109 110 1.27 3.6 1000 | 17700.09 | 252088.39 | 0.68 | 1.99 1000 | 49619.05| 3722214.7
110 111 0.4 0.79 1000 | 4200.83 | 256289.22 | -0.25 0.5 1000 | 49795.34 | 3772010.1
111 112 0.3 0.95 1000 1462.87 | 257752.09 | 0.2 0.4 1000 | 48189.98 | 3820200
112 113 0.45 1.48 1000 3093.69 260845.78 0.3 1.43 1000 47650.21 | 3867850.2
113 114 1.11 | 2.95 1000 | 27203.31| 288049.09 | 0.68 | 1.66 1000 | 49933.57 | 3917783.8
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4\ FINAL SURVEY REPORT %Tg
ADETAI LED HYQROGRAPHIC SURV .‘/\ @
BIHARO (233). 040 KM I\V\l
Class-II
Chii:]‘;‘ge ObservedDredging Qty w.r.t Sounding Datum Reduced Dredging Qty w.r.t Sounding Datum
win [ [ 58T oreag- [ Copulse Tvin, [ wan [0 [ oresg- [ LTS
m e r? ?rﬂt) r? ?rzt) Shoal I?cgu?”r%. ing Qty. E Zf]; E Zf]; Shoal '?(?u?;y) ing Qty.
(m) T (cu.m.) (m) T (cu.m.)
114 115 0.2 1.85 1000 2293.63 290342.72 0.1 1.09 1000 51471.01 | 3969254.8
115 116 029 | 1.24 100 154.23 290496.95 | -0.06 | 0.31 1000 | 38628.58 | 4007883.4
116 117 0.39 0.46 1000 8736.96 299233.91 0.29 0.16 1000 50909.17 | 4058792.6
117 118 0.1 2.76 1000 10178 309411.91 | 0.01 1.4 1000 | 51685.28 | 4110477.9
118 119 0.64 | 1.66 0 0 309411.91 | 0.31 | 0.97 1000 50753.2 | 4161231.1
119 120 0.25 0.55 1000 3723.3 313135.21 0.05 0.4 1000 4944457 | 4210675.6
120 121 0.3 1.4 1000 | 11828.35| 324963.56 | -0.25 0.5 1000 | 61460.09 | 4272135.7
121 122 1.9 2.7 0 0 324963.56 0.1 0.6 1000 49995.31 4322131
122 123 1.3 2.1 1000 5718.22 | 330681.78 | 0.01 | 0.85 1000 | 50386.71| 4372517.7
123 124 1.4 2.35 0 0 330681.78 0.2 1.3 1000 39552.86 | 4412070.6
124 125 0.84 3.46 750 804.42 331486.2 0.29 211 1000 52729.56 | 4464800.2
125 126 0.2 1.3 800 804.42 332290.62 | -0.24 | 0.9 1000 | 48482.08 | 4513282.2
126 127 2.2 35 0 0 332290.62 0.05 1.3 1000 26650.38 | 4539932.6
127 128 21 3.2 0 0 332290.62 0.24 0.69 1000 58800.44 | 4598733.1
128 129 2 3.56 0 0 332290.62 0.1 1.4 1000 | 30809.15| 4629542.2
129 130 21 4.68 0 0 332290.62 0.11 3.35 1000 36538.02 | 4666080.2
130 131 1.3 5.52 1000 | 11624.72 | 34391534 | 0.01 | 2.43 1000 | 48073.22 | 4714153.4
131 132 0.9 2.4 1000 | 14584.12 | 358499.46 | 0.2 1.45 1000 | 50400.69 | 4764554.1
132 133 0.45 4.3 1000 8164.04 366663.5 0.25 2.74 1000 50073.79 | 4814627.9
133 134 0.29 | 561 1000 | 11528.23 | 378191.73 | 0.24 | 3.69 1000 | 48456.53 | 4863084.5
134 135 0.39 2.26 1000 15160.28 | 393352.01 0.29 1.29 1000 48037.97 | 4911122.4
135 136 0.1 3.84 | 1000 882028 402172.29 | 0.05 | 2.74 1000 | 49880.89 | 4961003.3
136 137 0.3 2.16 1000 | 4197.11 406369.4 0.1 2.07 1000 | 51391.07 | 5012394.4
137 138 0.39 1.01 1000 14318.5 420687.9 0.29 0.31 1000 60164.96 | 5072559.3
138 139 0.2 0.55 1000 | 24493.02 | 445180.92 | -0.22 0.4 1000 | 49497.29 | 5122056.6
139 140 0.58 1.52 1000 25709.39 | 470890.31 0.1 0.65 1000 38619.3 5160675.9
140 141 0.2 4.66 1000 | 23637.12 | 494527.43 | 0.1 0.5 1000 | 48671.05| 5209347
141 142 0.9 1.85 1000 | 33243.96 | 52777139 | 0.2 0.85 1000 | 59222.86 | 5268569.8
142 143 0.6 2.55 1000 | 14353.75| 54212514 | 0.4 1.33 1000 | 50019.25| 5318589.1
143 144 1.19 | 4.66 1000 9383.82 | 551508.96 | 0.59 | 2.57 1000 | 51332.69 | 5369921.8
144 145 0.58 5.65 1000 1095.08 552604.04 0.1 3.88 1000 36504.9 5406426.7
145 146 0.2 1.1 1000 9744.46 562348.5 | -0.11 0.4 1000 | 49859.43 | 5456286.1
146 147 0.29 | 0.46 1000 9084.93 | 571433.43 | -0.16 | 0.31 1000 | 59689.25| 5515975.4
147 148 0.3 1.31 1000 9505.48 | 580938.91 | 0.2 0.4 1000 | 49845.77 | 5565821.1
148 149 1.01 | 1.89 1000 | 16746.29 | 597685.2 0.04 | 0.65 1000 48292 5614113.1
149 150 0.74 | 2.36 1000 | 12427.03| 610112.23 | 0.64 | 1.26 1000 | 49292.01 | 5663405.1
150 151 055 | 1.75 1000 2488.83 | 612601.06 | 0.16 | 1.05 1000 | 48097.89 | 5711503
151 152 0.2 1.2 1000 9230.24 621831.3 0.1 0.78 1000 49493.76 | 5760996.8
152 153 0.5 0.92 1000 | 4724.61 | 626555.91 | 04 0.78 1000 | 41689.57 | 5802686.4
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4\ FINAL SURVEY REPORT %Tg

ADETAI LED HYDROGRAPHI C SURVE

@
BIHARO (233).040 KM l\‘@\l

Class-II
Chii:]‘;‘ge ObservedDredging Qty w.r.t Sounding Datum Reduced Dredging Qty w.r.t Sounding Datum
win, [ wax. [ L2080 | orecg- [ CUme Twin [ e [ 000 T orecg- [ 00E
m e r? ?rﬂt) r? ?rzt) Shoal I?cgu?”r%. ing Qty. E Zf]; E Zf]; Shoal '?(?u?;y) ing Qty.
(m) T (cu.m.) (m) T (cu.m.)
153 154 0.75 2.74 1000 25095.13 | 651651.04 0.5 1.75 1000 58453.44 | 5861139.8
154 155 0.8 1.7 1000 20335.54 | 671986.58 0.25 1.09 1000 50101.6 5911241.4
155 156 1.22 1.75 1000 2595.98 674582.56 | -0.08 0.4 1000 37819.26 | 5949060.7
156 157 0.2 2.95 1000 42049.1 716631.66 0.2 1.33 1000 58383.95 | 6007444.6
157 158 0.4 1.2 1000 18982.66 | 735614.32 0.2 0.88 1000 49440.79 | 6056885.4
158 159 0.4 1.55 1000 10071.75| 745686.07 0.2 1.28 1000 50026.12 | 6106911.5
159 160 0.9 2.75 1000 14732.62 | 760418.69 0.2 0.97 1000 40015.71 | 6146927.2
160 161 0.4 2.2 1000 6151.34 766570.03 0.2 0.4 1000 46369.04 | 6193296.3
161 162 0.1 2.85 1000 1237.1 767807.13 0.1 1.2 1000 49948.05 | 6243244.3
162 163 11 4.45 1000 2062 769869.13 0.4 2.66 1000 49834.23 | 6293078
163 164 1.1 5.46 1000 4085.45 773954.58 0.5 1.66 1000 49417.7 6342496.3
164 165 0.2 21.93 1000 4957.02 778911.6 -0.22 3.75 1000 49247.96 | 6391744.2
165 166 0.1 22.05 1000 4527.19 783438.79 -0.3 20.03 1000 49738.23 | 6441482.4
166 167 0.99 3.46 1000 16032.66 799471.45 0.29 2.13 1000 49962.46 | 6491444.9
167 168 0.6 0.97 1000 2624.61 802096.06 0.4 0.88 1000 26421.08 6517866
168 169 21 4.43 0 0 802096.06 0.1 0.74 1000 28247.4 6546113.4
169 170 0.8 1.7 250 368.54 802464.6 0.1 0.5 1000 32452.32 | 6578565.7
170 171 1.3 2.51 250 329.83 802794.43 -0.17 0.63 1000 48265.18 | 6626830.9

171 172 111 2.22 150 177.81 802972.24 0.2 0.55 1000 51127.8 6677958.7

172 173 0.29 3.66 1000 1870.83 804843.07 0.39 0.57 1000 43504.18 | 6721462.9

173 174 14 2.2 0 0 804843.07 0.5 11 1000 49147.69 | 6770610.6

174 175 1.18 3.79 1000 4768.68 809611.75 0.2 0.5 1000 43849.1 6814459.7

175 176 1.34 2.79 1000 9760.43 819372.18 0.02 1.52 1000 58639.84 | 6873099.5

176 177 0.1 14 1000 6058.33 825430.51 0.1 0.67 1000 48576.7 6921676.2
177 178 13 3.66 1000 12582.83 | 838013.34 0.14 11 1000 49383.49 | 6971059.7
178 179 0.1 2.8 1000 7239.94 845253.28 | -0.05 0.5 1000 44170.15 | 7015229.8
179 180 13 3.6 1000 12317.92 857571.2 0.15 1.34 1000 49347.67 | 7064577.5
180 181 0.8 2.3 1000 16019.47 | 873590.67 0.1 0.5 1000 59131.47 7123709

181 182 0.29 3.61 1000 5269.39 878860.06 | 0.29 0.51 1000 49635.64 | 7173344.6

182 183 1.19 2.51 1000 1247.4 880107.46 0.19 0.61 1000 49342.31 | 7222686.9

183 184 0.8 2.5 400 382 880489.46 0.1 0.8 1000 49653.03 7272340

184 185 12 3.51 1000 9370.53 889859.99 0.19 0.51 1000 50030.2 7322370.2

185 186 0.22 2.2 1000 7250.61 897110.6 0.2 0.6 1000 50881.72 | 7382251.9

186 187 1.15 2.84 1000 7819.1 904929.7 0.1 0.5 1000 48872.79 | 7431124.7

187 188 0.1 0.5 1000 2973 907902.7 0 0.7 1000 47966.39 | 7479091.1
188 189 0.2 0.65 1000 16185.24 | 924087.94 -0.1 0.5 1000 49240.3 7528331.4
189 190 0.1 0.88 400 482.31 924570.25 -0.1 0.4 1000 49861.75 | 7578193.1

190 191 0.39 0.99 1000 7034.47 931604.72 | 0.19 0.41 1000 49558.57 | 7627751.7

191 192 1.26 33 1000 6675.09 938279.81 0.4 0.9 1000 42765.06 | 7670516.7
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4\ FINAL SURVEY REPORT %Tg
ADETAI LED HYQROGRAPHIC SURV .‘/\ @
BIHARO (233). 040 KM I\V\l
Class-II
Chii:]‘;‘ge ObservedDredging Qty w.r.t Sounding Datum Reduced Dredging Qty w.r.t Sounding Datum
win [ [ 58T oreag- [ Copulse Tvin, [ wan [0 [ oresg- [ LTS
m e r? ?rﬂt) r? ?rzt) Shoal I?cgu?”r%. ing Qty. E Zf]; E Zf]; Shoal '?(?u?;y) ing Qty.
(m) T (cu.m.) (m) T (cu.m.)
192 193 0.53 2.23 1000 4821.22 943101.03 0.2 0.5 1000 36532.65 | 7707049.4
193 194 0.61 | 3.66 1000 2341.62 | 94544265 | 0.29 | 0.61 1000 | 35170.63 | 7742220
194 195 0.38 2.74 1000 3678.58 949121.23 -0.1 0.6 1000 38355.21 | 7780575.2
195 196 1.4 1.79 0 0 949121.23 | 0.2 0.6 1000 | 15625.36 | 7796200.6
196 197 1 2.74 | 1000 1360.54 | 950481.77 | -0.3 0.7 1000 | 14414.03| 7810614.6
197 198 0.9 2.61 1000 5075.46 955557.23 0.2 0.5 1000 41283.82 | 7851898.4
198 199 0.1 1.4 1000 10207.19 | 965764.42 0.1 0.7 1000 60160.99 | 7912059.4
199 200 1.24 2.76 800 812.54 966576.96 0.29 0.51 1000 46379.77 | 7958439.2
200 201 0.24 1.21 1000 7983.15 974560.11 0.29 0.51 1000 48538.89 | 8006978.1
201 202 0.31 2.7 100 1.24 974561.35 0.1 0.6 1000 4974634 8056724.4
202 203 0.51 3.72 1000 2199.67 976761.02 0.2 0.5 1000 49914.89 | 8106639.3
203 204 0.06 2.3 1000 17857.98 994619 0.1 0.6 1000 49930.6 8156569.9
204 205 0.2 331 1000 13920.52 | 1008539.5 0.2 0.5 1000 49841.61 | 8206411.5
205 206 0.03 1.88 1000 3228.99 1011768.5 0.1 0.7 1000 69976.32 | 8276387.8
206 207 0.68 | 2.11 1000 | 17212.73| 1028981.2 | 0.19 | 0.41 1000 30029.9 | 8306417.7
207 208 0.35 3.2 1000 20387.13 | 1049368.4 | -0.30 0.4 1000 49761.88 | 8356179.6
208 209 0.4 2.8 100 131.5 1049499.9 -0.1 0.6 1000 4328.16 8399467.8
209 210 0.2 1.1 1000 7928.58 | 10574285 | 0.2 0.6 1000 | 50035.82 | 8449503.6
210 211 0.9 2.74 | 1000 1177.98 | 1058606.4 | 0.1 0.5 1000 | 47479.22 | 8496982.8
211 212 0.2 0.88 1000 8137.06 | 1066743.5 | 0.2 0.6 1000 | 49224.81| 8546207.6
212 213 0.99 | 1.96 1000 7579.11 | 1074322.6 | 0.19 | 0.41 1000 | 48177.56 | 8594385.2
213 214 0.5 1.2 100 3735.44 1078058 0.1 0.7 1000 | 46354.21 | 8640739.4
214 215 1.1 2.2 1000 2980.47 | 10810385 | 0.1 0.6 1000 | 57974.67 | 8698714.1
215 216 0.64 1.21 1000 6403.81 1087442.3 0.29 0.61 1000 4999278 8748706.9
216 217 0.88 | 241 1000 6652.3 1094094.6 | 0.1 0.5 1000 | 53406.85| 8802113.7
217 218 0.8 3.4 1000 3077.9 10971725 | -0.3 0.6 1000 | 50467.82 | 8852581.5
218 219 1.19 | 131 1000 742258 | 1104595.1 | 0.19 | 0.51 1000 | 40841.41| 8893422.9
219 220 1.21 | 2.79 1000 | 29104.24 | 1133699.3 | 0.1 0.4 1000 | 57513.66 | 8950936.6
220 221 0.3 1.4 1000 | 14918.09 | 1148617.4 | 0.1 0.5 1000 | 41278.57 | 8992215.2
221 222 055 | 1.75 1000 2436.76 | 1151054.2 | 0.1 0.5 1000 | 30854.82 | 9023070
222 223 0.38 1.4 1000 | 22091.33| 11731455 | -0.3 0.4 1000 | 67695.46 | 9090765.4
223 224 0.12 | 1.45 1000 3655.39 | 1176800.9 | 0.1 0.7 1000 | 34092.35| 9124857.8
224 225 0.11 | 255 1000 | 19702.42 | 1196503.3 | 0.1 0.6 1000 | 50903.29 | 9175761.1
225 226 0.11 | 355 1000 | 17211.69| 1213715 0.29 | 0.61 1000 | 48316.54 | 9224077.6
226 227 0.55 1.1 1000 | 4148.06 | 1217863.1 | 0.1 0.5 1000 | 53669.73 | 9277747.4
227 228 0.8 1.7 1000 5187.11 | 1223050.2 | 0.1 0.7 1000 | 41062.96 | 9318810.3
228 229 1.13 2.2 1000 | 17330.45| 1240380.6 | 0.1 0.5 1000 | 48336.25| 9367146.6
229 230 0.55 11 1000 1199.55 1241580.2 0.2 0.6 1000 40638.84 | 9407785.4
230 231 0.5 1.8 1000 | 15167.08| 1256747.3 | -0.3 0.6 1000 | 54352.45| 9462137.9
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ADETAI

FINAL SURVEY REPORT

BIHARO

LED HYDROGRAPHI
(233). 040

C SURVI

KM

a3

QA

Class-lI

Reduced Dredging Qty w.r.t Sounding Datum

Chi':])age ObservedDredging Qty w.r.t Sounding Datum

. Lengt i Cumula- . Lengt i Cumula-
Fro il ) Wb h of _Dredg tive Dredg- Ll v h of .Dredg tive Dredg-

To dept | dept ing Qty. . Dept | Dept ing Qty. .

m h(m) | h(m) Shoal (cu.m) ing Qty. h(m) | h(m) Shoal (cu.m) ing Qty.

(m) T (cu.m.) (m) T (cu.m.)
231 232 0.5 1.4 1000 3736.43 1260483.7 0.2 0.6 1000 30694.37 | 9492832.2
232 | 233.10 0.5 0.7 1000 6635.71 1267119.4 0.19 0.41 1000 20627.17 | 9513459.4

Total 13950 | 1267119.4 Total 221400 | 9513459.4
Table22- Dredging Calculation of Clad$
146|Page
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4\ FINAL SURVEY REPORT %TB
ADETAI LED HYQROGRAPHIC SURV .‘/\ ®
BIHARO (233). 040 KM m]
ClasslIl: -
Class-lll
Chainage(km) | ObservedDredging Qty w.r.t Sounding Datum | Reduced Dredging Qty w.r.t Sounding Datum
Min. Max. Legfqth Dredging Cumulgtive Min. Max. Le(r)l?th Dredging Cumulgtive
From To depth | depth Shoal Qty. Dredging Depth | Depth Shoal Qty. Dredging
(m) (m) (m) (cu.m.) Qty. (cum.) | (m) (m) (m) (cu.m.) Qty. (cu.m.)
0 1 9.15 | 12.12 0 0 0 8.04 10.48 0 0 0
1 2 11.23 | 29.78 0 0 0 10.37 | 23.6 0 0 0
2 3 6.61 | 14.83 0 0 0 4.05 12.6 0 0 0
3 4 6.01 | 11.43 0 0 0 2.1 5.82 0 0 0
4 5 2.35 | 12.28 0 0 0 21 10.29 0 0 0
5 6 3.55 | 4.66 0 0 0 0.1 13 1000 16125.96 16125.96
6 7 15 8.85 100 17.02 17.02 0.3 1.4 1000 76667.52 92793.48
7 8 3.45 6.78 0 0 17.02 0.8 3.45 1000 96140.81 | 188934.29
8 9 2.45 7.74 0 0 17.02 0.1 2.35 1000 71310.96 | 260245.25
9 10 21 26.8 0 0 17.02 0.9 23.27 1000 2544.45 262789.7
10 11 2 8.38 0 0 17.02 -0.12 6.14 1000 7000.55 269790.25
11 12 15 6.16 0 0 17.02 0.1 1.43 1000 17870.83 | 287661.08
12 13 15 7.58 1000 1311.51 1328.53 0.28 1.22 1000 75700.31 | 363361.39
13 14 1.7 8.43 0 0 1328.53 0.1 1.4 1000 38765.08 | 402126.47
14 15 1.4 6.05 1000 10873.32 12201.85 -0.1 2.63 1000 50424.39 | 452550.86
15 16 15 4.16 1000 6305.39 18507.24 -0.1 1.86 1000 56480.74 509031.6
16 17 21 4.4 0 0 18507.24 0.1 14 1000 77174.11 | 586205.71
17 18 2.04 2.7 0 0 18507.24 -0.23 0.65 1000 45162.96 | 631368.67
18 19 1.7 7.75 0 0 18507.24 -0.1 2.65 1000 50278.88 | 681647.55
19 20 1 1.45 1000 28003.84 | 46511.08 -0.29 0.83 1000 90922.42 | 772569.97
20 21 15 3.45 1000 11794.61 58305.69 0.1 0.76 1000 76541.97 | 849111.94
21 22 21 5.32 0 0 58305.69 0.3 14 1000 82805.49 | 931917.43
22 23 2.2 6.32 0 0 58305.69 0.05 1.4 1000 76718.9 10086363
23 24 2 3.2 0 0 58305.69 0.28 0.47 1000 23040.1 1031676.4
24 25 2.3 2.32 0 0 58305.69 -0.24 1.16 1000 3199.76 1034876.2
25 26 2.2 3.21 0 0 58305.69 -0.1 0.85 1000 83589.74 | 1118465.9
26 27 21 3.25 0 0 58305.69 0.3 1 1000 54242.38 | 1172708.3
27 28 2 2.1 0 0 58305.69 -0.1 0.85 1000 81036.85 | 1253745.2
28 29 2.2 3.65 0 0 58305.69 0.2 1.05 1000 21398.65 | 1275143.8
29 30 2.1 2.65 0 0 58305.69 0.28 1.02 1000 77096.35 | 1352240.2
30 31 2.12 2.3 0 0 58305.69 0.1 0.74 1000 79294.49 | 1431534.7
31 32 2.2 2.5 0 0 58305.69 0.1 0.76 1000 62982.46 | 1494517.1
32 33 2.1 3.6 0 0 58305.69 1.98 2.66 1000 36520.56 | 1531037.7
33 34 2.1 4.2 0 0 58305.69 1.7 2.3 0 0 1531037.7
34 35 2 4.2 0 0 58305.69 0.1 0.6 1000 55348.97 | 1586386.6
35 36 2.3 4.5 0 0 58305.69 -0.3 2.56 1000 80541.17 | 1666927.8
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4\ FINAL SURVEY REPORT %]B
LED HYDROGRAPHI

ADETAI C SURVE e ‘/\ ®
BIHARO (233). 040 KM m]
Class-lll

Chainage(km) | ObservedDredging Qty w.r.t Sounding Datum | Reduced Dredging Qty w.r.t Sounding Datum
Min. Max. Legfgth Dredging Cumulgtive Min. Max. Leg?th Dredging Cumula}tive

From To depth | depth Shoal Qty. Dredging Depth | Depth Shoal Qty. Dredging
(m) (m) (m) (cu.m.) Qty. (cum.) | (m) (m) (m) (cu.m.) Qty. (cu.m.)
36 37 2 4.6 0 0 58305.69 0.2 0.65 1000 60594.39 | 1727522.2
37 38 2.1 2.35 0 0 58305.69 -0.1 1.4 1000 1830.78 1729353
38 39 22 | 3.45 0 0 58305.69 | 0.58 | 0.52 | 1000 | 46298.02 | 1775651
39 40 2 2.54 0 0 58305.69 0.28 1.02 1000 82835.49 | 18584865
40 41 1.7 4.34 0 0 58305.69 -0.23 1.27 1000 85030.82 | 1943517.3
41 42 1.6 5.45 300 488.52 58794.21 0.28 1.27 1000 89149.45 | 2032666.8
42 43 2 2.36 0 0 58794.21 0.3 1.29 1000 69933.45 | 2102600.2
43 44 21 | 354 0 0 58794.21 | 198 | 3.14 | 1000 | 59189.49 | 21617897
44 45 2.65 | 5.61 0 0 58794.21 1.7 2.4 0 0 2161789.7
45 46 1.7 2.5 0 0 58794.21 0.1 2.19 1000 48787.92 | 2210577.6
46 47 15 4.35 1000 19129.7 77923.91 -0.3 0.85 1000 77394.97 | 2287972.6
47 48 2.65 2.14 0 0 77923.91 -0.08 1.07 1000 30018.23 | 2317990.8
48 49 2.22 | 5.68 0 0 77923.91 0.8 3.61 | 1000 | 56741.73 | 2374732.6
49 50 2.92 3.32 0 0 77923.91 0.28 0.32 1000 32563.26 | 2407295.8
50 51 254 | 7.21 0 0 7792391 | 1.06 | 6.42 100 28415.89 | 2435711.7
51 52 2.2 4.2 0 0 7792391 | -0.1 | 2.61 | 1000 | 1959.78 | 2437671.5
52 53 21 5.12 0 0 77923.91 0.3 3.3 1000 2865.99 2440537.5
53 54 2 3.61 0 0 77923.91 0.4 2.78 | 1000 | 83833.91| 2524371.4
54 55 2 24 0 0 77923.91 -0.17 0.98 1000 81015.41 | 2605386.8
55 56 2.1 2.5 0 0 7792391 | -0.07 | 0.5 1000 | 18086.7 | 2623473.5
56 57 23 | 3.24 0 0 7792391 | -0.1 1.18 | 1000 | 86750.42 | 2710223.9
57 58 2 2.91 0 0 77923.91 0.2 1.48 | 1000 | 6444592 | 2774669.8
58 59 21 3.25 0 0 77923.91 0.98 2.67 1000 23393.29 | 2798063.1
59 60 2.3 5.63 0 0 77923.91 0.4 3.65 1000 57190.27 | 2855253.4
60 61 2.1 | 8.92 0 0 7792391 | 0.16 | 6.95 | 1000 | 28016.98 | 2883270.4
61 62 23 | 7.32 0 0 7792391 | 198 | 5.22 | 1000 | 39892.65| 2923163
62 63 21 | 2.78 0 0 77923.91 1.8 2.5 0 0 2923163
63 64 2.2 3.75 0 0 77923.91 0.5 1.18 1000 55822.07 | 2978985.1
64 65 2 4.43 0 0 77923.91 0.1 1.51 | 1000 | 51698.62 | 3030683.7
65 66 1.7 | 3.32 0 0 77923.91 0.1 0.5 1000 | 32610.77 | 3063294.5
66 67 1.1 | 3.05 100 18.4 7794231 | -0.3 1.65 | 1000 | 79730.94 | 3143025.4
67 68 16 | 3.65 100 18.44 77960.75 | -0.21 | 255 | 1000 | 71141.93| 3214167.4
68 69 2.1 3.85 0 0 77960.75 -0.1 0.7 1000 634036 3220507.7
69 70 2 3.69 0 0 77960.75 0.3 1.85 | 1000 | 8258.43 | 3228766.1
70 71 2.47 | 6.52 0 0 77960.75 1.6 4.84 | 1000 | 1078.77 | 3229844.9
71 72 22 | 421 0 0 77960.75 1.7 2.8 0 0 3229844.9
72 73 2.1 3.25 0 0 77960.75 0.6 0.8 1000 2305.23 3232150.1
73 74 2 231 0 0 77960.75 -0.1 1.4 1000 11866.78 | 3244016.9
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4\ FINAL SURVEY REPORT %TB
ADETAI LED HYQROGRAPHIC SURV .‘/\ )
BIHARO (233). 040 KM m]
Class-IlI
Chainage(km) | ObservedDredging Qty w.r.t Sounding Datum | Reduced Dredging Qty w.r.t Sounding Datum
Min. | Max. Legfgth Dredging Cumulgtive Min. Max. Leg?th Dredging Cumula}tive
From To depth | depth Shoal Qty. Dredging Depth | Depth Shoal Qty. Dredging
(m) (m) (m) (cu.m.) Qty. (cum.) | (m) (m) (m) (cu.m.) Qty. (cu.m.)
74 75 21 3.36 0 0 77960.75 0.1 0.65 1000 | 85690.68 | 3329707.6
75 76 21 | 1021 0 0 77960.75 0.1 8.24 1000 | 71161.41| 3400869
76 77 1.7 1.55 0 0 77960.75 0.1 0.98 1000 5689.08 3406558.1
77 78 0.98 | 2.28 1000 | 10248.23 | 88208.98 | 0.48 1.27 1000 | 52969.34 | 3459527.4
78 79 0.1 1.68 1000 | 49523.85| 137732.83 | 0.2 1.18 1000 | 79465.86 | 3538993.3
79 80 1 2.8 1000 | 31608.44 | 169341.27 | 0.1 0.65 1000 | 79484.24 | 3618477.5
80 81 1.28 | 3.44 1000 | 15140.63 | 1844819 | 0.38 | 0.66 1000 | 94802.® | 3713279.6
81 82 1.05 | 251 1000 | 36186.53 | 220668.43 | 0.1 0.5 1000 | 63501.44 | 3776781.1
82 83 0.1 1.68 1000 | 12936.28 | 233604.71 | -0.3 0.7 1000 | 95085.13 | 3871866.2
83 84 1.34 | 2.58 1000 | 11406.38 | 245011.09 | 0.3 0.87 1000 | 79747.13 | 3951613.3
84 85 0.58 | 2.09 1000 | 11527.46 | 256538.55 | 0.2 0.98 1000 | 79129.99 | 4030743.3
85 86 1.16 | 4.05 1000 19433.3 | 275971.85| 0.6 25 1000 | 79034.81 | 4109778.1
86 87 15 3.7 1000 | 23336.54 | 299308.39 | 0.1 0.5 1000 | 79098.53 | 4188876.7
87 88 1.7 2,57 0 0 299308.39 | 0.01 14 1000 | 80623.91 | 4269500.6
88 89 1.8 4.96 0 0 299308.39 -0.1 3.52 1000 77383.16 | 4346883.7
89 90 0.8 3.85 1000 3247.89 302556.28 0 251 1000 73144.15 | 4420027.9
90 91 1.9 7.55 100 35.48 302591.76 | 0.03 5.22 1000 | 78876.29 | 4498904.2
91 92 1.7 4.27 0 0 302591.76 | -0.1 25 1000 | 30633.88 | 4529538
92 93 0.29 | 3.18 1000 4092.79 | 306684.55 | -0.2 2.25 1000 | 44387.53 | 4573925.6
93 94 0.34 3.89 1000 32076.53 | 338761.08 | 0.01 2.15 1000 78883.3 4652808.9
94 95 0.1 0.98 1000 28141.98 | 366903.06 0.1 0.88 1000 84832.47 | 4737641.3
95 96 0.25 14 1000 324985 370152.91 | -0.25 0.7 1000 | 72217.93| 4809859.3
96 97 0.1 1.17 1000 28571.1 | 398724.01 | -0.3 0.5 1000 | 78920.61 | 4888779.9
97 98 0.1 1.47 1000 4037.06 | 402761.07 | -0.21 | 0.65 1000 | 79694.89 | 4968474.8
98 99 0.58 0.76 1000 3944.64 406705.71 0.1 0.5 1000 74126.23 5042601
99 100 0.85 3.25 1000 15328.43 | 422034.14 | -0.2 2.18 1000 76772.95 5119374
100 101 0.45 | 2.33 1000 | 17951.38 | 439985.52 | 0.28 1.55 1000 | 84909.39 | 5204283.3
101 102 0.67 | 2.85 1000 3833.94 | 443819.46 | 0.15 1.45 1000 79618.6 | 5283901.9
102 103 0.16 3.05 1000 14133.32 | 457952.78 | -0.12 1.97 1000 94554.18 | 5378456.1
103 104 0.23 6.07 1000 25548.66 | 483501.44 | -0.2 3.97 1000 95007.94 | 5473464.1
104 105 0.45 3.96 1000 1378.8 484880.24 | -0.1 2.72 1000 79183.27 | 5552647.3
105 106 0.1 2.76 1000 4157.64 | 489037.88 | 0.03 1.41 1000 | 75305.03 | 5627952.4
106 107 0.85 | 5.64 1000 | 30324.22 | 519362.1 | 0.24 3.7 1000 | 89526.61 | 5717479
107 108 0.1 0.98 1000 5737.5 525099.6 0.1 0.5 1000 77553.85 | 5795032.8
108 109 0.8 2.65 1000 36928.6 562028.2 0.36 1.78 1000 67653.4 5862686.2
109 110 1.26 3.61 1000 12196.75 | 57422495 | 0.67 2 1000 74507.68 | 5937193.9
110 111 0.2 0.99 1000 | 34473.31| 608698.26 | -0.3 0.7 1000 | 79113.15| 6016307.1
111 112 0.2 1.05 1000 | 11142.74 619841 0.1 0.5 1000 | 78989.24 | 6095296.3
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4\ FINAL SURVEY REPORT %TB
ADETAI LED HYQROGRAPHIC SURV .‘/\ )
BIHARO (233). 040 KM m]
Class-IlI

Chainage(km) | ObservedDredging Qty w.r.t Sounding Datum | Reduced Dredging Qty w.r.t Sounding Datum

Min. | Max. Legfgth Dredging Cumulgtive Min. Max. Leg?th Dredging Cumula}tive
From To depth | depth Shoal Qty. Dredging Depth | Depth Shoal Qty. Dredging

(m) (m) (m) (cu.m.) Qty. (cum.) | (m) (m) (m) (cu.m.) Qty. (cu.m.)
112 113 0.25 | 1.68 1000 8299.87 | 628140.87 | 0.1 1.63 1000 769449 | 6172241.2
113 114 1.01 | 3.05 1000 9398.87 | 637539.74 | 0.58 1.76 1000 | 76099.89 | 6248341.1
114 115 0.1 2.05 1000 50052.71 | 68759245 | -0.1 1.29 1000 79844.79 | 6328185.9
115 116 0.28 | 1.25 850 5336.26 | 692928.71 | -0.07 | 0.32 1000 | 81068.04 | 6409253.9
116 117 0.38 | 0.47 1000 1020.94 | 693949.65 | 0.28 | 0.17 1000 | 65086.59 | 6474340.5
117 118 0.1 2.96 1000 | 22374.32 | 716323.97 | -0.19 1.6 1000 | 80415.83 | 6554756.3
118 119 0.63 | 1.67 1000 | 23299.04 | 739623.01 | 0.3 0.98 1000 | 81697.13 | 6636453.5
119 120 0.15 | 0.65 1000 2118.6 741741.61 | -0.05 0.5 1000 79874.8 | 6716328.3
120 121 0.1 1.6 1000 | 15141.22 | 756882.83 | -0.3 0.7 1000 | 78555.11 | 6794883.4
121 122 1.7 2.9 1000 | 22200.26 | 779083.09 | -0.1 0.8 1000 | 96431.96 | 6891315.3
122 123 1.7 1.6 0 0 779083.09 | -0.19 | 1.05 1000 | 79324.91 | 6970640.2
123 124 0.25 2.45 1000 15478.19 | 794561.28 0.1 1.4 1000 80722.81 | 7051363.1
124 125 0.83 3.47 250 387.17 794948.45 | 0.28 2.12 1000 66028.4 7117391.5
125 126 0.1 14 1000 2209.53 | 79715798 | -0.3 1 1000 | 83622.31| 7201013.8
126 127 1.6 3.5 1000 2041.06 79919904 -0.05 14 1000 77987.89 | 7279001.7
127 128 21 3.2 0 0 799199.04 | 0.23 0.7 1000 46010.4 7325012.1
128 129 2 3.56 0 0 799199.04 | -0.1 1.6 1000 | 89561.52 | 7414573.6
129 130 21 4.68 0 0 799199.04 | 0.01 | 3.45 1000 | 54633.17 | 7469206.7
130 131 1.7 5.72 0 0 799199.04 | -0.19 | 2.63 1000 | 60953.84 | 7530160.6
131 132 0.8 2.5 1000 23770.54 | 822969.58 0.1 1.55 1000 76964.18 | 7607124.8
132 133 0.25 4.5 1000 33125.98 | 856095.56 | 0.05 2.94 1000 80261.56 | 7687386.3
133 134 0.28 | 5.62 1000 | 23051.88 | 879147.44 | 0.23 3.7 1000 79360.9 | 7766747.2
134 135 0.38 | 2.27 1000 28770.2 | 907917.64 | 0.28 1.3 1000 | 77010.89 | 7843758.1
135 136 0.1 4.04 1000 | 31095.16 | 939012.8 | -0.15 | 2.94 1000 | 76789.39 | 7920547.5
136 137 0.1 2.36 1000 22896.27 | 961909.07 -0.1 2.27 1000 79324.03 | 7999871.5
137 138 0.38 1.02 1000 12764.16 | 974673.23 | 0.28 0.32 1000 81564.71 | 8081436.2
138 139 0.1 0.65 1000 | 29060.32 | 1003733.6 | -0.3 0.5 1000 | 95627.18 | 8177063.4
139 140 0.38 | 1.72 1000 | 47915.39 | 1051648.9 | -0.1 0.85 1000 | 78917.59 | 8255981
140 141 0.1 4.76 1000 43948.23 | 1095597.2 -0.1 0.6 1000 61571.5 8317552.5
141 142 0.8 1.95 1000 40144.59 | 1135741.8 0.1 0.95 1000 77952.84 | 8395505.4
142 143 0.5 2.65 1000 59985.92 | 1195727.7 0.3 1.43 1000 94487.72 | 8489993.1
143 144 1.18 4.67 1000 31398.83 | 1227126.5 | 0.58 2.58 1000 79751.42 | 8569744.5
144 145 0.38 | 5.85 1000 | 20957.02 | 1248083.5 | -0.1 4.08 1000 | 81315.21 | 8651059.7
145 146 0.1 1.2 1000 7498.48 1255582 -0.21 0.5 1000 59753.16 | 8710812.9
146 147 0.28 0.47 1000 20879.87 | 12764619 | -0.17 0.32 1000 79201.12 8790014
147 148 0.2 1.41 1000 26460.7 1312922.6 0.1 0.5 1000 94996.39 | 8885010.4
148 149 0.81 | 2.09 1000 | 25231.16 | 1328153.7 | -0.16 | 0.85 1000 793159 | 8964326.3
149 150 0.73 | 2.37 1000 | 33994.85 | 1362148.6 | 0.63 1.27 1000 | 77153.16 | 9041479.4
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4\ FINAL SURVEY REPORT %TB
ADETAI LED HYQROGRAPHIC SURV .‘/\ ®
BIHARO (233). 040 KM m]
Class-lll

Chainage(km) | ObservedDredging Qty w.r.t Sounding Datum | Reduced Dredging Qty w.r.t Sounding Datum

Min. Max. Legfgth Dredging Cumulgtive Min. Max. Leg?th Dredging Cumula}tive
From To depth | depth Shoal Qty. Dredging Depth | Depth Shoal Qty. Dredging

(m) (m) (m) (cu.m.) Qty. (cum.) | (m) (m) (m) (cu.m.) Qty. (cu.m.)
150 151 0.45 1.85 1000 31179.42 1393328 0.06 1.15 1000 78591.9 9120071.3
151 152 0.1 1.4 1000 6941.07 1400269.1 | -0.1 0.98 1000 77065.93 | 9197137.3
152 153 0.4 | 1.02 | 1000 | 22084.64 | 1422353.7 | 0.3 0.88 | 1000 | 78818.73| 9275956
153 154 0.65 2.84 1000 9338.1 1431691.8 0.4 1.85 1000 68836.43 | 9344792.4
154 155 0.6 1.9 1000 45129.19 1476821 0.05 1.29 1000 93200.72 | 9437993.1
155 156 1.12 | 1.85 | 1000 | 38157.55| 1514978.6 | -0.18 | 0.5 1000 | 78010.32 | 9516003.5
156 157 0.1 3.05 1000 6374.48 1521353 0.1 1.43 1000 53998.95 | 9570002.4
157 158 0.2 1.4 1000 72333.27 | 1593686.3 0.1 1.08 1000 93087.41 | 9663089.8
158 159 0.1 1.85 1000 39135.77 | 1632822.1 | -0.1 1.58 1000 78828.52 | 9741918.3
159 160 0.8 2.85 1000 25706.42 | 1658528.5 0.1 1.07 1000 79761.28 | 9821679.6
160 161 0.3 2.3 1000 27206.46 1685735 0.1 0.5 1000 63812.94 | 9885492.6
161 162 0.1 3.05 1000 15138.74 | 1700873.7 | -0.2 1.4 1000 72532.38 | 9958024.9
162 163 1 4.55 1000 5333.53 1706207.2 0.3 2.76 1000 79637.82 | 10037663
163 164 1 5.56 1000 8384.16 1714591.4 0.4 1.76 1000 81289.57 | 10118952
164 165 0.1 | 22.03| 1000 | 10752.87 | 1725344.3 | -0.3 | 3.85 | 1000 | 76924.19 | 10195877
165 166 0.1 | 22.25| 1000 15991.7 1741336 -0.3 | 20.23 | 1000 | 78080.3 | 10273957
166 167 0.98 3.47 1000 13719.87 | 1755055.8 | 0.28 2.14 1000 79177.28 | 10353134
167 168 0.5 1.07 1000 33557.17 1788613 0.3 0.98 1000 79678.57 | 10432813
168 169 15 4.63 1000 6714.32 1795327.3 | -0.2 0.94 1000 43103.1 10475916
169 170 1.7 1.9 0 0 1795327.3 | -0.1 0.7 1000 | 43675.46 | 10519591
170 171 1.6 | 271 | 1000 | 2548.89 | 1797876.2 | -0.37 | 0.83 | 1000 | 48339.04 | 10567930
171 172 1.01 2.32 1000 2562.49 1800438.7 0.1 0.65 1000 7596328 10643894
172 173 0.28 3.67 1000 2276.38 1802715.1 | 0.38 0.58 1000 78990.75 | 10722884
173 174 112 | 23 1000 8094.9 1810810 0.4 1.2 1000 | 68445.45| 10791330
174 175 1.08 | 3.89 100 31.84 1810841.8 | 0.1 0.6 1000 | 78354.91 | 10869685
175 176 133 | 28 1000 | 1327295 | 1824114.8 | 0.01 | 1.53 | 1000 | 68595.38 | 10938280
176 177 0.1 1.6 1000 | 21700.95 | 18458157 | -0.1 | 0.87 | 1000 | 93494.43 | 11031774
177 178 145 | 3.76 | 1000 | 16781.56 | 1862597.3 | 0.04 1.2 1000 | 77498.94 | 11109273
178 179 0.1 3 1000 | 28230.73 | 1890828 | -0.25 | 0.7 1000 | 78794.01 | 11188067
179 180 142 | 3.7 1000 | 18667.66 | 1909495.7 | 0.05 | 1.44 | 1000 | 72313.9 | 11260381
180 181 0.6 2.5 1000 | 26352.1 | 1935847.8 | -0.1 0.7 1000 | 78681.36 | 11339063
181 182 0.28 3.62 1000 35196.85 | 1971044.6 | 0.28 0.52 1000 94382.97 | 11433446
182 183 1.18 2.52 1000 15349.29 | 1986393.9 | 0.18 0.62 1000 79127.26 | 11512573
183 184 0.6 2.7 1000 | 5470.97 | 1991864.9 | -0.1 1 1000 | 78680.52 | 11591253
184 185 1.78 | 3.52 | 1000 | 2686.41 | 1994551.3 | 0.18 | 0.52 | 1000 | 79166.4 | 11670420
185 186 012 | 23 1000 | 21808.9 | 2016360.2 | 0.1 0.7 1000 | 79763.6 | 11750183
186 187 0.95 3.04 1000 17678.82 2034039 -0.1 0.7 1000 95488.68 | 11845672
187 188 0.1 0.7 1000 17716.64 | 2051755.7 | -0.2 0.9 1000 77676.38 | 11923348
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4\ FINAL SURVEY REPORT %TB
ADETAI LED HYQROGRAPHIC SURV .‘/\ )
BIHARO (233). 040 KM m]
Class-IlI

Chainage(km) | ObservedDredging Qty w.r.t Sounding Datum | Reduced Dredging Qty w.r.t Sounding Datum

Min. | Max. Legfgth Dredging Cumulgtive Min. Max. Leg?th Dredging Cumula}tive
From To depth | depth Shoal Qty. Dredging Depth | Depth Shoal Qty. Dredging

(m) (m) (m) (cu.m.) Qty. (cum.) | (m) (m) (m) (cu.m.) Qty. (cu.m.)
188 189 0.2 0.85 1000 | 14786.61 | 2066542.3 | -0.3 0.7 1000 | 76477.05| 11999826
189 190 0.1 0.98 1000 | 31%2.28 | 2098494.5 | -0.1 0.5 1000 | 78541.67 | 12078367
190 191 0.38 1 1000 2409.39 2100903.9 | 0.18 0.42 1000 79499.58 | 12157867
191 192 1.16 34 1000 13972.86 | 2114876.8 0.3 1 1000 79017.48 | 12236884
192 193 0.43 | 2.33 1000 | 12146.27 | 2127023.1 | 0.1 0.6 1000 | 68088.73 | 12304973
193 194 0.6 3.67 1000 | 10183.24 | 2137206.3 | 0.28 | 0.62 1000 | 51118.41| 12356091
194 195 0.18 | 2.94 1000 5037.48 | 2142243.8 | -0.2 0.8 1000 | 48890.19 | 12404982
195 196 0.25 | 1.89 1000 | 12713.79 | 21549576 | 0.1 0.7 1000 | 56537.61| 12461519
196 197 0.8 2,94 600 696.25 2155653.8 | -0.2 0.9 1000 | 27887.67 | 12489407
197 198 0.8 2.71 1000 6903.14 2162557 0.1 0.6 1000 | 46648.73 | 12536056
198 199 0.1 1.6 1000 | 17336.84 | 2179893.8 | -0.1 0.9 1000 | 66512.17 | 12602568
199 200 1.23 | 2.77 1000 | 20942.35| 2200836.2 | 0.28 | 0.52 1000 | 92977.16 | 12695545
200 201 023 | 1.22 1000 7960.65 | 2208796.8 | 0.28 | 0.52 1000 | 72883.08 | 12768428
201 202 0.11 29 1000 | 17876.19 | 2226673 -0.1 0.8 1000 | 77389.85| 12845818
202 203 | 41 | 382 | 1000 | 101557 | 2227688.6 | 0.1 0.6 | 1000 | 79316.59 | 12925134
203 204 0.05 25 1000 14084.45 2241723 -0.1 0.8 1000 79584.39 | 13004719
204 205 0.1 3.41 1000 37978.3 | 2279701.3 | 0.1 0.6 1000 | 79610.12 | 13084329
205 206 0.02 | 2.08 1000 | 20136.49 | 2299837.8 | -0.1 0.9 1000 | 79467.95| 13163797
206 207 067 | 212 1000 19554.5 | 2319392.3 | 0.18 | 0.42 1000 | 11157046 | 13275367
207 208 0.25 3.3 1000 28470.74 2347863 -0.1 0.5 1000 47804.04 | 13323171
208 209 0.2 3.0 1000 31123.35 | 2378986.4 | -0.2 0.8 1000 74658.63 | 13397830
209 210 0.1 1.2 1000 1345.86 | 2380332.3| 0.1 0.7 1000 | 75040.09 | 13472870
210 211 0.8 2.84 1000 | 205m.31 | 24009106 | 0.1 0.6 1000 | 79772.96 | 13552643
211 212 0.1 0.98 1000 1842.35 | 24027529 | 0.1 0.7 1000 | 73883.03 | 13626526
212 213 0.98 1.97 1000 27000.3 2429753.2 | 0.18 0.42 1000 81555.3 13708081
213 214 0.3 1.4 1000 8199.77 2437953 -0.1 0.9 1000 71130.77 13779212
214 215 1 2.3 1000 11629.92 | 2449582.9 0.1 0.7 1000 76412.58 | 13855625
215 216 0.63 | 1.22 1000 7889.02 | 24574719 | 0.28 | 0.62 1000 | 92383.99 | 13948009
216 217 0.78 2.51 1000 17567.62 | 2475039.5 0.1 0.6 1000 79759.84 | 14027769
217 218 0.6 3.6 1000 19562.69 | 2494602.2 -0.2 0.8 1000 83400.36 | 14111169
218 219 1.18 1.32 1000 18177.63 | 2512779.9 | 0.18 0.52 1000 76816.33 | 14187985
219 220 1.11 2.89 1000 25872.6 2538652.5 0.1 0.5 1000 64317.93 | 14252303
220 221 0.1 1.6 1000 47982.24 | 2586634.7 -0.1 0.7 1000 86687.89 | 14338991
221 222 0.45 1.85 1000 28532.7 2615167.4 0.1 0.6 1000 75473.53 | 14414465
222 223 0.28 1.5 1000 9125.59 2624293 -0.1 0.5 1000 50820.57 14465285
223 224 0.08 1.65 1000 50686.38 | 2674979.4 | -0.1 0.9 1000 | 105823.59| 14571109
224 225 0.01 | 2.65 1000 406515 26790445 | -0.3 0.7 1000 | 57849.95| 14628959
225 226 0.1 3.56 1000 | 44227.18 | 27232717 | 0.28 | 0.62 1000 80905.4 14709864
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A

FINAL SURVEY REPORT
DETAI LED HYDROGRAPHI
BIHARO (233).0

C SURVI @
c0 km | TOQAI

Class-IlI

Chainage(km) | ObservedDredging Qty w.r.t Sounding Datum | Reduced Dredging Qty w.r.t Sounding Datum

Min. | Max. Legfgth Dredging | Cumulative | Min. Max. Leg?th Dredging | Cumulative
From To depth | depth Qty. Dredging | Depth | Depth Qty. Dredging

Shoal Shoal

(m) (m) (m) (cu.m.) Qty. (cum.) | (m) (m) (m) (cu.m.) Qty. (cu.m.)
226 227 0.45 1.2 1000 | 32515.76 | 2755787.5| -0.3 0.6 1000 | 77991.75| 14787856
227 228 0.6 1.9 1000 8380.47 | 2764167.9 | -0.1 0.9 1000 | 80313.69 | 14868170
228 229 1.03 2.3 1000 16701.14 | 2780869.1 | -0.3 0.6 1000 70874.62 | 14939044
229 230 0.45 1.2 1000 | 35054.81 | 28159239 | 0.1 0.7 1000 | 77233.69 | 15016278
230 231 05 1.8 1000 | 10760.47 | 2826684.4 | -0.2 0.8 1000 | 68008.25| 15084286
231 232 05 14 1000 | 2924.44 | 28559248 | 0.1 0.7 1000 | 78286.44 | 15162573
232 | 233.00| o5 0.7 1000 | 17248.48 | 2873173.3 | 0.18 0.42 1000 | 62446.61| 15225019

Total 150500 | 2873173.3 Total 223100 | 15225019

Table23-Dredging Calculation of Cladsl
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Survey PeriodFrom 10.05.16 to 29.09.16

).’\ FINAL SURVEY REPORT %Tg
ADETAI LED HYQROGRAPHIC SURV .‘/‘ @
BIHARO (233). 040 KM ml
Classl|V:-
ClassIV
Chainage(km) | ObservedDredging Qty w.r.t Sounding Datum | Reduced Dredging Qty w.r.t Sounding Datum
Min. | Max. LTt Dredging | Cumulative | Min. Max. L Dredging | Cumulative
From To depth | depth St?cf)al Qty. Dredging | Depth | Depth St?gal Qty. Dredging
(m) (m) (m) (cum.) | Qty. (cu.m.) | (m) (m) (m) (cu.m.) | Qty. (cu.m.)
0 1 9.05 | 12.22 0 0 0 7.94 | 10.58 0 0 0
1 2 11.22 | 29.79 0 0 0 10.36 | 23.61 0 0 0
2 3 6.31 | 15.13 0 0 0 3.75 12.9 0 0 0
3 4 591 | 11.53 0 0 0 2 5.92 0 0 0
4 5 212 | 12.89 0 0 0 -0.01 10.3 1000 24849.12 24849.12
5 6 3.35 | 486 0 0 0 -0.1 15 1000 95893.32 | 120742.44
6 7 3.8 8.95 0 0 0 0.2 15 1000 119900.1 | 240642.54
7 8 3.35 6.88 0 0 0 0.7 3.55 1000 91839.36 332481.9
8 9 2.35 7.84 0 0 0 0.1 2.45 1000 4289.96 336771.86
9 10 2.09 | 26.81 0 0 0 0.89 | 23.28 1000 13023.12 | 349794.98
10 11 2 8.58 0 0 0 -0.3 6.34 1000 24153.22 373948.2
11 12 1.4 | 6.26 | 1000 | 1187.89 1187.89 0.2 1.53 | 1000 | 94582.84 | 468531.04
12 13 3.07 | 7.59 0 0 1187.89 0.27 | 1.23 | 1000 | 53416.51 | 521947.55
13 14 1.4 | 853 | 1000 | 11068.86 | 12256.75 0.1 1.5 1000 | 64048.58 | 585996.13
14 15 1.2 | 6.25 | 1000 | 6307.33 | 18564.08 | -0.3 | 2.83 | 1000 | 72789.21 | 658785.34
15 16 2 4.46 0 0 18564.08 | -0.3 | 2.16 | 1000 | 99209.89 | 757995.23
16 17 2.1 4.5 0 0 18564.08 0.1 1.5 1000 | 53781.18 | 811776.41
17 18 203 | 28 0 0 18564.08 | -0.3 | 0.75 | 1000 | 63268.85| 875045.26
18 19 0.65 | 7.95 | 1000 | 27956.94 | 46521.02 | -0.3 | 2.85 | 1000 | 112311.37| 987356.63
19 20 09 | 1.55 | 1000 | 11932.36| 58453.38 | -0.3 | 0.93 | 1000 | 95504.98 | 1082861.6
20 21 2.05 | 3.55 0 0 58453.38 0.1 0.86 | 1000 | 10259834 | 1185460
21 22 21 | 532 0 0 58453.38 0.2 1.5 1000 | 96231.39 | 1281691.3
22 23 22 | 6.32 0 0 58453.38 | -0.15 | 1.6 1000 | 35695.61 | 1317387
23 24 2 3.2 0 0 58453.38 | 0.27 | 0.48 | 1000 | 7082.32 | 1324469.3
24 25 23 | 232 0 0 58453.38 | -0.3 1.26 | 1000 | 103280.21| 1427749.5
25 26 22 | 3.21 0 0 58453.38 | -0.3 | 1.05 | 1000 | 69556.77 | 1497306.3
26 27 21 | 3.25 0 0 58453.38 | -0.2 1.2 1000 | 100682.95| 1597989.2
27 28 2 2.1 0 0 58453.38 | -0.3 | 1.05 | 1000 | 26953.04 | 1624942.2
28 29 22 | 3.65 0 0 58453.38 0.1 1.15 | 1000 | 97639.65| 1722581.9
29 30 21 | 265 0 0 58453.38 | 0.27 | 1.03 | 1000 | 98878.81| 1821460.7
30 31 212 | 23 0 0 58453.38 0.1 0.84 | 1000 | 78543.41| 1900004.1
31 32 2.2 2.5 0 0 58453.38 0.1 0.86 | 1000 | 45960.14 | 1945964.3
32 33 2.1 3.6 0 0 58453.38 2 2.67 0 0 1945964.3
33 34 2.1 4.2 0 0 58453.38 | -0.3 1.6 1000 | 68947.25| 2014911.5
34 35 2 4.2 0 0 58453.38 | -0.1 0.7 1000 | 99926.31 | 2114837.8
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4\ FINAL SURVEY REPORT %Tg
ADETAI LED HYQROGRAPHIC SURV .‘/\ @
BIHARO (233). 040 KM I\V\l
ClasslV
Chainage(km) | ObservedDredging Qty w.r.t Sounding Datum | Reduced Dredging Qty w.r.t Sounding Datum
Min. Max. Legfgth Dredging Cumulgtive Min. M ax. Leg?th Dredging Cumula}tive
From To depth | depth Shoal Qty. Dredging Depth | Depth Shoal Qty. Dredging
(m) (m) (m) (cu.m.) Qty. (cu.m.) (m) (m) (m) (cu.m.) Qty. (cu.m.)
35 36 2.3 4.5 0 0 58453.38 -0.3 2.76 1000 78469.71 | 2193307.5
36 37 2 4.6 0 0 58453.38 -0.1 0.75 1000 4536.53 2197844.1
37 38 21 2.35 0 0 58453.38 -0.3 1.6 1000 61515.63 | 2259359.7
38 39 2.2 3.45 0 0 58453.38 0.57 0.53 1000 | 102832.35| 2362192
39 40 2 2.54 0 0 58453.38 0.27 1.03 1000 | 104591.18| 2466783.2
40 41 0.05 | 454 500 526.7 58980.08 -0.3 1.47 1000 | 111903.75| 2578687
41 42 21 5.45 0 0 58980.08 0.27 1.28 1000 88618.34 | 2667305.3
42 43 2 2.36 0 0 58980.08 -0.2 1.49 1000 74267.52 | 2741572.8
43 44 21 3.54 0 0 58980.08 2 3.15 0 0 2741572.8
44 45 2.65 5.61 0 0 58980.08 -0.3 1.2 1000 60603.21 2802176
45 46 0.9 2.6 1000 19214.16 78194.24 0.1 2.29 1000 96763.85 | 2898%9.9
46 47 2 4.55 0 0 78194.24 -0.3 1.05 1000 42669.16 2941609
47 48 2.65 2.14 0 0 78194.24 -0.18 1.17 1000 73427.7 3015036.7
48 49 2.22 5.68 0 0 78194.24 0.6 3.81 1000 41490.31 | 3056527.1
49 50 2.92 3.32 0 0 78194.24 0.27 0.33 1000 39305.67 | 3095832.7
50 51 2.54 7.21 0 0 78194.24 0.96 6.52 1000 3986.23 3099819
51 52 2.2 4.2 0 0 78194.24 -0.3 2.81 1000 4455.59 3104274.5
52 53 21 5.12 0 0 78194.24 0.2 34 1000 | 105560.59| 3209835.1
53 54 2 3.61 0 0 78194.24 0.3 2.88 1000 | 100446.48| 3310281.6
54 55 24 0 0 78194.24 -0.27 1.08 1000 27259.37 3337541
55 56 21 2.5 0 0 78194.24 | -0.08 0.51 1000 | 106488.35| 3444029.3
56 57 2.3 3.24 0 0 78194.24 -0.3 1.38 1000 81543.24 | 3525572.6
57 58 2 291 0 0 78194.24 0.1 1.58 1000 31989.55 | 3557562.1
58 59 21 3.25 0 0 78194.24 0.97 2.68 1000 75492.11 | 3633054.2
59 60 2.3 5.63 0 0 78194.24 0.3 3.75 1000 40582.9 3673637.1
60 61 2.1 8.92 0 0 78194.24 -0.04 7.15 1000 52414.73 | 3726051.9
61 62 2.3 7.32 0 0 78194.24 2 5.23 0 0 3726051.9
62 63 2.1 2.78 0 0 78194.24 0.2 1.6 1000 68640.44 | 3794692.3
63 64 2.2 3.75 0 0 78194.24 -0.2 1.38 1000 65220.61 | 3859912.9
64 65 0.1 4.53 100 1.27 78195.51 0.1 1.61 1000 41190.38 | 3901103.3
65 66 0.9 3.42 100 44.43 78239.94 0.2 0.6 1000 99363.98 | 4000467.3
66 67 0.72 3.25 100 43.31 78283.25 -0.3 1.85 1000 90810.06 | 4091277.3
67 68 2 3.65 0 0 78283.25 -0.3 2.65 1000 10785.47 | 4102062.8
68 69 2.1 3.85 0 0 78283.25 -0.3 0.9 1000 15589.1 4117651.9
69 70 2 3.69 0 0 78283.25 0.2 1.95 1000 2229.12 4119881
70 71 2.47 6.52 0 0 78283.25 2 5.04 0 0 411881
71 72 2.2 4.21 0 0 78283.25 0.27 0.33 1000 7700.28 4127581.3
72 73 2.1 3.25 0 0 78283.25 -0.1 0.9 1000 16684.2 4144265.5
73 74 2 231 0 0 78283.25 -0.3 1.6 1000 105554.6 | 4249820.1
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4\ FINAL SURVEY REPORT %TB
ADETAI LED HYQROGRAPHIC SURV .‘/\ )
BIHARO (233). 040 KM |\/\\//\|
ClassIV
Chainage(km) | ObservedDredging Qty w.r.t Sounding Datum | Reduced Dredging Qty w.r.t Sounding Datum
Min. | Max. Legfgth Dredging Cumulgtive Min. Max. Leg?th Dredging Cumula}tive
From To depth | depth Shoal Qty. Dredging Depth | Depth Shoal Qty. Dredging
(m) (m) (m) (cu.m.) Qty. (cum.) | (m) (m) (m) (cu.m.) Qty. (cu.m.)
74 75 21 3.36 0 0 78283.25 0.1 0.75 1000 89942.67 | 4339762.8
75 76 21 10.21 0 0 78283.25 -0.3 8.34 1000 9614.49 4349377.3
76 77 0.2 1.65 1000 9993 88276.25 -0.3 1.08 1000 67294.01 | 4416671.3
7 78 0.97 2.29 1000 49619.56 | 137895.81 | 0.47 1.28 1000 99033.81 | 4515705.1
78 79 0.3 1.88 1000 31341.9 169237.71 | -0.3 1.38 1000 99056.07 | 4614761.2
79 80 0.9 29 1000 15914.69 185152.4 -0.3 0.75 1000 | 118073.88| 4732835
80 81 1.27 3.45 1000 36043 221195.4 0.37 0.67 1000 79139.24 | 4811974.3
81 82 095 | 261 1000 12813.07 | 234008.47 | -0.3 0.6 1000 | 118498.81| 4930473.1
82 83 0.3 1.88 1000 10525.57 | 244534.04 | -0.3 0.9 1000 99383.33 | 5029856.4
83 84 1.33 2.59 1000 11774.35 | 256308.39 | 0.47 0.88 1000 98616.25 | 5128472.7
84 85 0.48 2.19 1000 19668.56 | 275976.95 0.1 1.08 1000 98496.61 | 5226969.3
85 86 0.96 | 4.25 1000 22987.96 | 298964.91 0.4 2.7 1000 98623.51 | 5325592.8
86 87 2 3.8 0 0 298964.91 0.2 0.6 1000 | 100306.25| 5425899
87 88 2.1 2.67 0 0 298964.91 | -0.09 15 1000 96525.85 | 5522424.9
88 89 0.2 5.16 1000 2810.35 301775.26 | -0.3 3.72 1000 92152.67 | 5614577.6
89 90 0.7 3.95 100 17.41 301792.67 | -0.1 2.61 1000 98299.37 | 5712876.9
90 91 2.1 7.65 0 0 301792.67 | -0.07 5.32 1000 38850.26 | 5751727.2
91 92 0.63 | 4.47 1000 3789.04 305581.71 | -0.3 2.7 1000 55654.1 5807381.3
92 93 0.01 3.48 1000 31762.36 | 337344.07 | -0.3 2.55 1000 98307.95 | 5905689.2
93 94 0.24 | 3.99 1000 27013.18 | 364357.25 | -0.09 2.25 1000 | 104588.61| 6010277.8
94 95 0.1 1.08 1000 3236.15 367593.4 -0.3 0.98 1000 89771.54 | 6100049.4
95 96 0.05 1.6 1000 28615.57 | 396208.97 | -0.3 0.9 1000 97457.64 6197507
96 97 0.1 1.27 1000 4319.75 400528.72 | -0.3 0.6 1000 99197.14 | 6296704.2
97 98 0.1 1.57 1000 4371.92 404900.64 | -0.3 0.75 1000 94559.81 6391264
98 99 0.48 0.86 1000 16190.96 | 421091.6 -0.3 0.6 1000 94634.21 | 6485898.2
99 100 0.65 | 3.45 1000 16704.81 | 437796.41 | -0.4 2.38 1000 105201.3 | 6591099.5
100 101 044 | 2.34 1000 3772.8 441569.21 | 0.27 1.56 1000 99223.79 | 6690323.3
101 102 0.57 2.95 1000 13933.06 | 455502.27 | 0.05 1.55 1000 | 117836.44| 6808159.7
102 103 0.04 3.25 1000 25740.73 481243 -0.3 2.17 1000 | 118402.63| 6926562.3
103 104 0.03 6.27 1000 1353.75 482596.75 | -0.4 4.17 1000 98752.48 | 7025314.8
104 105 0.25 4.16 1000 4572.06 487168.81 -0.3 2.92 1000 94229.77 | 7119544.6
105 106 0.1 2.86 1000 30826.17 | 517994.98 | -0.07 1.51 1000 | 111240.19| 7230784.8
106 107 0.84 | 5.65 1000 6630.49 524625.47 | 0.23 3.71 1000 96831.67 | 732765B.5
107 108 0.1 1.08 1000 36460.11 | 561085.58 | -0.3 0.6 1000 82503.93 | 7410120.4
108 109 0.7 2.75 1000 12751.58 | 573837.16 | 0.26 1.88 1000 92847.18 | 7502967.6
109 110 1.25 | 3.62 1000 34319.15 | 608156.31 | 0.66 2.01 1000 98698.28 | 7601665.8
110 111 0.1 1.19 1000 10799.67 | 618955.98 | -0.3 0.9 1000 98634.15 7700300
111 112 0.1 1.15 1000 8459.51 62741549 | -0.3 0.6 1000 96328.92 | 7796628.9
112 113 0.05 1.88 1000 9425.43 636840.92 | -0.1 1.83 1000 95766.14 | 7892395.1
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4\ FINAL SURVEY REPORT %]B
ADETAI LED HYQROGRAPHIC SURV .‘/\ )
BIHARO (233). 040 KM |\/\\//\|
ClassIV

Chainage(km) | ObservedDredging Qty w.r.t Sounding Datum | Reduced Dredging Qty w.r.t Sounding Datum

Min. Max. Legfgth Dredging Cumulgtive Min. M ax. Leg?th Dredging Cumula}tive
From To depth | depth Shoal Qty. Dredging Depth | Depth Shoal Qty. Dredging

(m) (m) (m) (cu.m.) Qty. (cum.) | (m) (m) (m) (cu.m.) Qty. (cu.m.)
113 114 0.91 3.15 1000 50596.4 687437.32 | 0.48 1.86 1000 99277.4 7991672.5
114 115 0.2 2.25 1000 5556.63 692993.95 | -0.3 1.49 1000 | 101012.98| 8092685.4
115 116 0.27 1.26 1000 1094.82 694088.77 | -0.08 0.33 1000 83139.66 | 8175825.1
116 117 0.37 0.48 1000 22975.63 717064.4 0.27 0.18 1000 99639.08 | 8275464.2
117 118 0.3 3.16 1000 23128.18 | 740192.58 | -0.39 1.8 1000 | 100593.81| 8376058
118 119 0.62 1.68 1000 2579.46 742772.04 | 0.29 0.99 1000 99698.73 | 8475756.7
119 120 0.05 | 0.75 1000 15573.95 | 758345.99 | -0.15 0.6 1000 97903.63 | 8573660.3
120 121 0.1 1.8 1000 22058.29 | 78040428 -0.3 0.9 1000 | 120013.56| 8693673.9
121 122 2 3.1 0 0 780404.28 | -0.3 1 1000 98810.21 | 8792484.1
122 123 1.4 1.8 1000 15383.65 | 795787.93 | -0.3 1.25 1000 | 100373.55| 8892857.7
123 124 0.15 | 2.55 300 339.34 796127.27 | -0.3 15 1000 84942.34 8977800
124 125 0.82 3.48 1000 2229.99 798357.26 | 0.27 2.13 1000 | 101367.98| 9079168
125 126 0.2 1.5 1000 1914.13 800271.39 | -0.44 1.1 1000 96809.44 | 9175977.4
126 127 2.2 3.5 0 0 800271.39 | -0.15 15 1000 62467.33 | 9238444.8
127 128 21 3.2 0 0 800271.39 | 0.22 0.71 1000 | 10983302 | 9348277.8
128 129 2 3.56 0 0 800271.39 | -0.3 1.8 1000 73348.84 | 9421626.6
129 130 2.1 4.68 0 0 800271.39 | -0.09 | 3.55 1000 80383.39 9502010
130 131 0.9 5.92 1000 23237.23 | 823508.62 | -0.3 2.83 1000 96586 9598596
131 132 0.7 2.6 1000 32689.13 | 856197.75 | -0.3 1.65 1000 99821.15 | 9698417.2
132 133 0.05 4.7 1000 21723.4 877921.15 | -0.15 3.14 1000 98834.44 | 9797251.6
133 134 0.27 5.63 1000 27806.54 | 905727.69 | 0.22 3.71 1000 96352.93 | 9893604.5
134 135 0.37 2.28 1000 31032.41 936760.1 0.27 1.31 1000 95714.16 | 99893B.7
135 136 0.3 4.24 1000 22842.38 | 959602.48 | -0.3 3.14 1000 98771.59 | 10088090
136 137 0.1 2.56 1000 12954.11 | 972556.59 | -0.3 2.47 1000 | 100951.74| 10189042
137 138 0.37 1.03 1000 29603.08 | 1002159.7 | 0.27 0.33 1000 | 118610.75| 10307653
138 139 0.1 0.75 1000 47871.36 1050031 -0.3 0.6 1000 98350.63 | 10406003
139 140 0.18 1.92 1000 43264.22 | 1093295.3 | -0.3 1.05 1000 76814.1 10482817
140 141 0.1 4.86 1000 39774.78 1133070 -0.2 0.7 1000 97495.54 | 10580313
141 142 0.7 2.05 1000 59285.41 | 11923554 | -0.3 1.05 1000 | 117910.79| 10698224
142 143 0.4 2.75 1000 31099.33 | 1223454.8 0.2 1.53 1000 99388.85 | 10797613
143 144 1.17 4.68 1000 21362 1244816.8 | 0.57 2.59 1000 | 101169.86| 10898783
144 145 0.18 6.05 1000 7179.8 1251996.6 | -0.3 4.28 1000 73902.97 | 10972686
145 146 0.1 1.3 1000 21569.51 | 1273566.1 -0.3 0.6 1000 98342 11071028
146 147 0.27 0.48 1000 25263.88 1298830 -0.18 0.33 1000 | 118219.27| 11189247
147 148 0.1 1.51 1000 25777.05 1324607 -0.3 0.6 1000 98700.5 11287947
148 149 0.61 2.29 1000 34161.78 | 1358768.8 | -0.3 1.05 1000 95957.05 | 11383904
149 150 0.72 2.38 1000 31190.9 1389959.7 | 0.62 1.28 1000 97944.08 | 11481848
150 151 0.35 1.95 1000 6733.51 1396693.2 | -0.04 1.25 1000 96379.63 | 11578228
151 152 0.2 1.6 1000 21852.73 | 14185459 | -0.3 1.18 1000 98279.79 | 11676508
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4‘ FINAL SURVEY REPORT m
ADETAI LED HYQROGRAPHIC SURV .‘/\ @
BIHARO (233). 040 KM |\/\\//\|
ClasslV

Chainage(km) | ObservedDredging Qty w.r.t Sounding Datum | Reduced Dredging Qty w.r.t Sounding Datum

Min. Max. Legfgth Dredging Cumulgtive Min. M ax. Leg?th Dredging Cumula}tive
From To depth | depth Shoal Qty. Dredging Depth | Depth Shoal Qty. Dredging

(m) (m) (m) (cu.m.) Qty. (cu.m.) (m) (m) (m) (cu.m.) Qty. (cu.m.)
152 153 0.3 1.12 1000 9228.95 1427774.9 0.2 0.98 1000 87940.45 | 11764448
153 154 0.55 2.94 1000 44965.65 | 1472740.5 0.3 1.95 1000 | 116152.36| 11880601
154 155 0.4 21 1000 38838.96 | 1511579.5 | -0.15 1.49 1000 95852.16 | 11976453
155 156 1.02 1.95 1000 6713.49 1518293 -0.28 0.6 1000 67623.19 | 12044076
156 157 0.1 3.15 1000 72213.71 | 1590506.7 | -0.3 1.53 1000 | 116009.21| 12160085
157 158 0.1 1.6 1000 38822.74 | 1629329.4 | -0.2 1.28 1000 98240.14 | 12258325
158 159 0.2 2.15 1000 25361.73 | 1654691.2 -04 1.88 1000 99401.72 12357727
159 160 0.7 2.95 1000 27397.58 | 1682088.7 | -0.3 1.17 1000 79918.56 | 12437646
160 161 0.2 24 1000 14754.77 | 1696843.5| -0.3 0.6 1000 90390.07 | 12528036
161 162 0.3 3.25 1000 5389.61 1702233.1 | -0.4 1.6 1000 99247.98 | 12627284
162 163 0.9 4.65 1000 8895.16 17111283 0.2 2.86 1000 99103.37 | 12726387
163 164 0.9 5.66 1000 10997.52 | 1722125.8 0.3 1.86 1000 95059.21 | 12821446
164 165 0.1 22.13| 1000 15782.25 | 1737908.1 -0.3 3.95 1000 97137.7 12918584
165 166 0.3 22.45| 1000 13447.68 | 1751355.7 | -0.3 20.43 1000 98705.19 | 13017289
166 167 0.97 3.48 1000 32729.81 | 1784085.5 | 0.27 2.15 1000 99302.11 | 13116591
167 168 0.4 1.17 1000 6719.32 1790804.9 0.2 1.08 1000 40373.33 | 13156965
168 169 2 4.83 0 0 1790804.9 | -0.3 1.14 1000 54085.55 | 13211050
169 170 0.4 2.1 500 602.57 1791407.4 | -0.3 0.9 1000 53061.52 13264112
170 171 1.4 291 1000 3532.58 1794940 -0.57 1.03 1000 89560.24 | 13353672
171 172 0.91 2.42 1000 2225.44 17971655 | -0.3 0.75 1000 | 106122.72| 13459795
172 173 0.27 3.68 1000 7812.5 1804978 0.37 0.59 1000 77104.04 | 13536899
173 174 1.02 24 500 555.81 1805533.8 0.3 1.3 1000 97553.58 | 13634452
174 175 0.98 3.99 1000 9394.41 1814928.2 | -0.3 0.7 1000 87459.79 | 13721912
175 176 1.32 2.81 1000 25147.84 1840076 -0.3 1.54 1000 | 114761.49| 13836674
176 177 0.3 1.8 1000 17931.91 | 1858007.9 | -0.3 1.07 1000 98655.23 | 13935329
177 178 1.35 3.86 1000 22004.16 | 1880012.1 | -0.06 1.3 1000 95522.79 | 14030852
178 179 0.3 3.2 1000 17986.8 1897998.9 | -0.3 0.9 1000 91994.26 | 14122846
179 180 1.32 3.8 1000 31604.06 | 1929602.9 | -0.05 1.54 1000 98087.97 | 14220934
180 181 0.4 2.7 1000 30544.31 | 1960147.3 | -0.3 0.9 1000 | 117520.77| 14338455
181 182 0.27 3.63 1000 13313.24 | 1973460.5 | 0.27 0.53 1000 98238.77 14436693
182 183 1.17 2.53 1000 12221.47 1985682 0.17 0.63 1000 98044.09 | 14534737
183 184 0.4 2.9 1000 1083.15 1986765.1 -0.3 1.2 1000 99194.02 | 14633931
184 185 1.77 3.53 1000 21587.8 2008352.9 | 0.17 0.53 1000 98897.01 | 14732828
185 186 0.02 2.4 1000 11003.31 | 2019356.2 | -0.3 0.8 1000 | 118977.06| 14851805
186 187 0.75 3.24 1000 20116.23 | 20394725 | -0.3 0.9 1000 96863.52 | 14948669
187 188 0.3 0.9 1000 15614.23 | 2055086.7 | -0.3 1.1 1000 95330.97 | 15044000
188 189 0.4 1.05 1000 31238.22 | 20863249 | -0.3 0.9 1000 98276.62 | 15142277
189 190 0.2 1.08 1000 5306.5 20916314 | -0.2 0.6 1000 98994.96 | 15241272
190 191 0.37 1.01 1000 13259.58 2104891 0.17 0.43 1000 98247.49 | 15339519
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4\ FINAL SURVEY REPORT %]B
ADETAI LED HYQROGRAPHIC SURV .‘/\ )
BIHARO (233). 040 KM |\/\\//\|
ClassIV

Chainage(km) | ObservedDredging Qty w.r.t Sounding Datum | Reduced Dredging Qty w.r.t Sounding Datum

Min. Max. Legfgth Dredging Cumulgtive Min. M ax. Leg?th Dredging Cumula}tive
From To depth | depth Shoal Qty. Dredging Depth | Depth Shoal Qty. Dredging

(m) (m) (m) (cu.m.) Qty. (cum.) | (m) (m) (m) (cu.m.) Qty. (cu.m.)
191 192 1.06 35 1000 14063.73 | 2118954.7 0.2 1.1 1000 94797.46 | 15434316
192 193 0.33 2.43 1000 7991.03 2126945.7 -0.3 0.7 1000 67158.69 | 15501475
193 194 0.59 3.68 1000 3288.28 2130234 0.27 0.63 1000 53282.46 15554758
194 195 0.02 3.14 1000 14210.2 21444442 -0.3 1 1000 65327.82 15620085
195 196 0.15 1.99 1000 1235.39 2145679.6 | -0.3 0.8 1000 48751.93 | 15668837
196 197 0.6 3.14 1000 3484.03 21491636 | -0.3 11 1000 37676.49 | 15706514
197 198 0.7 2.81 1000 14974.54 2164138.2 -0.3 0.7 1000 80487.26 | 15787001
198 199 0.3 1.8 1000 26661.78 2190800 -0.3 11 1000 | 115032.47| 15902034
199 200 1.22 2.78 1000 3328.42 2194128.4 | 0.27 0.53 1000 86706.73 | 15988740
200 201 0.22 1.23 1000 22444 47 | 22165729 | 0.27 0.53 1000 9647 16085187
201 202 0.09 3.1 1000 884.63 22174575 | -0.3 1 1000 98847.45 | 16184035
202 203 0.31 3.92 1000 9437.63 2226895.1 | -0.3 0.7 1000 99181.28 | 16283216
203 204 0.03 2.7 1000 35509.75 | 2262404.9 | -0.3 1 1000 99212.91 | 16382429
204 205 0.1 3.51 1000 2849088 2290895.7 | -0.3 0.7 1000 99035.94 | 16481465
205 206 0.02 2.28 1000 7851.15 22987469 | -0.3 11 1000 | 139043.01| 16620508
206 207 0.66 2.13 1000 30932.67 | 2329679.6 | 0.17 0.43 1000 59669.73 | 16680178
207 208 0.15 3.4 1000 39009.34 | 2368688.9 | -0.2 0.6 1000 98877.72 16779055
208 209 0.1 3.2 800 884.73 2369573.6 | -0.4 1 1000 88566.07 | 16867621
209 210 0.1 1.3 1000 18591.11 | 2388164.7 | -0.3 0.8 1000 99421.1 16967043
210 211 0.7 2.94 1000 5159.13 23933239 | -0.1 0.7 1000 96442.66 | 17063485
211 212 0.1 1.08 1000 1818728 2411511.2 -0.3 0.8 1000 97846.77 17161332
212 213 0.97 1.98 1000 16588.39 | 2428099.5 | 0.17 0.43 1000 95657.98 | 17256990
213 214 0.1 1.6 1000 11137.74 | 2439237.3 | -0.3 1.1 1000 89729.08 | 17346719
214 215 0.9 24 1000 8441.4 2447678.7 -0.1 0.8 1000 | 115197.0 17461916
215 216 0.62 1.23 1000 15502.28 2463181 0.27 0.63 1000 99336.17 | 17561252
216 217 0.68 2.61 1000 18599.35 | 2481780.3 | -0.1 0.7 1000 | 102253.41| 17663506
217 218 0.4 3.8 1000 16303.34 | 2498083.7 | -0.3 1 1000 98295.09 | 17761801
218 219 1.17 1.33 1000 20569.36 2518653 0.17 0.53 1000 80273.83 | 17842075
219 220 1.01 2.99 1000 55066.22 | 2573719.2 -0.1 0.6 1000 | 115032.89| 17957108
220 221 0.1 1.8 1000 30422.89 | 2604142.1 -0.3 0.9 1000 87614.65 | 18044722
221 222 0.35 1.95 1000 7959.85 2612102 -0.1 0.7 1000 63849.64 18108572
222 223 0.18 1.6 1000 45723.55 | 26578255 | -0.2 0.6 1000 | 132396.67| 18240968
223 224 0.06 1.85 1000 8342.03 2666167.6 | -0.3 1.1 1000 76374.06 | 18317343
224 225 0.01 2.75 1000 39360.93 | 27055285 | -0.1 0.8 1000 99071.86 | 18416414
225 226 0.09 3.57 1000 35338.91 | 2740867.4 | 0.27 0.63 1000 96670.99 | 18513085
226 227 0.35 1.3 1000 12149 2753016.4 | -0.1 0.7 1000 | 104677.13| 18617763
227 228 0.4 2.1 1000 13691.34 | 2766707.7 | -0.3 1.1 1000 84869.96 | 18702632
228 229 0.93 2.4 1000 35630.41 | 2802338.1 | -0.1 0.7 1000 96326.22 | 18798959
229 230 0.35 1.3 1000 7682.43 2810020.6 | -0.3 0.8 1000 87559.44 | 18886518
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FINAL SURVEY REPORT

a3

ANDETAI LED HYDROGRAPHI C SURVI .‘/‘ o)
BIHARO (233). 040 KM m
ClasslV

Chainage(km) | ObservedDredging Qty w.r.t Sounding Datum | Reduced Dredging Qty w.r.t Sounding Datum
Min. Max. Legfgth Dredging | Cumulative | Min. Max. Leg?th Dredging | Cumulative
From To depth | depth Shoal Qty. Dredging | Depth | Depth Shoal Qty. Dredging
(m) (m) (m) (cu.m.) Qty. (cu.m.) (m) (m) (m) (cu.m.) Qty. (cu.m.)
230 231 0.5 1.8 1000 33572.57 | 2843593.1 -0.3 1 1000 110574.02| 18997092
231 232 0.5 1.4 1000 10006.44 | 2853599.6 -0.3 0.8 1000 69558.11 19066650
232 233.040 0.5 0.7 1000 13641.48 | 2867241.1 0.17 0.43 1000 44496.34 19111147

Total 152000 | 2867241.1 Total 225000| 19111147

Table24- Dredging Calculationof Class IV
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4\ FINAL SURVEY REPORT %Tg

ADETAI LED HYDROGRAPHI C SURVE .‘/\ °

BIHARO (233). 040 KM I\V\l

Annexure-3 Details of collected Water level of different guge stations w.r.t. MSL (CWC, Irrigation, Ports,
Maritime Boards, Observed stations during survey etc.j Table indicating Chainage(zero at downstream)
and following: -

Zero of SD
. ; TP W.L value
Date 1 Pl CEMEE: Time T e W.I.t. W.r.t. W.I.t. qurected
name (km) ing (m) MSL MSL (m) MSL Tide (m)
(m) (m)
A B C=A+B D E=DC

07.12.16| GS(TP)11 | 233.035 | 24hrs 0.30 73.617| 73.917 | 71.723| -2.194
07.12.16| GS(TP) 12 223 24 hrs 0.27 67.606| 67.876 | 65.679| -2.197
08.12.16| GS(TP) 13| 211.53 24 hrs 0.31 64.152| 64.462 | 58.771| -5.691
09.12.16| GS(TP) 15| 210.707 | 24hrs 0.42 63.69 64.11 | 58.275| -5.835
10.12.16| GS(TP) 14 189.9 24 hrs 0.56 50.032| 50.592 | 45.743| -4.849
11.12.16| GS(TP) 16| 159.451 | 24hrs 0.65 44.867 | 45.517 | 41.137 -4.380
30.1116 | GS(TP) 5 | 145.668 | 24hrs 0.45 41.81 42.26 | 39.223| -3.037
02.12.16| GS(TPY»4 | 140.795 | 24hrs 0.5 40.892 | 41.392 | 38.542 -2.85
07.10.16| GS(TP) 3 | 130.831 | 24hrs 0.55 39.768 | 40.318 | 37.149| -3.169
14.07.16| GS(TP) 17| 121.612 | 24hrs 0.60 38.735| 39.335 | 35.86 -3.475
24.11.16| GS(TP) 19| 120.516 | 24hrs 0.65 37.967| 38.617 | 35.707 -2.91
28.11.16| GS(TP) 20| 91.279 24 hrs 0.90 35.677| 36.177 | 31.62 -4.557
22.11.16| GS(TP) 18| 80.253 24 hrs 0.56 34.228 | 34.788 | 30.078 -4.71
20.11.16| GS(TP) 8 75.789 24 hrs 0.58 33.575| 34.155 | 29.459| -4.696
05.10.16| GS(TP) 7 62.637 24 hrs 0.44 32.66 33.1 28.354| -4.746
06.10.16| GS(TP) 9 62.359 24 hrs 0.41 32.726| 33.136 | 28.331| -4.805
03.10.16| GS(TP) 6 52.723 24 hrs 0.49 32.239| 32.729 | 27.522| -5.207
06.10.16| GS(TP) 10| 51.793 24 hrs 0.52 32.169| 32.689 | 27.443| -5.246
28.09.16| GS(TP) 22| 27.565 24 hrs 0.54 31.125| 31.665 | 25.407| -6.258
29.09.16| GS(TP) 21| 18.453 24 hrs 0.57 28.967 | 29.537 | 24.641| -4.896
30.09.16| GS(TP) 2 8.458 24 hrs 0.61 27917 | 28.527 | 23.801| -4.726
01.10.16] GS(TP) 1 2.131 24 hrs 0.59 27.493| 28.083 | 23.27 -4.813

Table25-Details of water level at different Gauge Stations
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Annexure-4 Details of Bathymetry survey/Topography Surveycarried out:-

Date of Suvey Type of survey Chainage
From (km) To (km)
14.07.16 Bathymetry Survef opography Survey 0.00 14.3
16.07.16 Bathymetry Survey/Topography Survey 14.3 25.00
25.07.16 Bathymetry Survey/Topography Survey 25.00 39.00
27.07.16 Bathymetry Survey/Topography Sey 39.00 51.00
11.08.16 Bathymetry Survey/Topography Survey 51.00 65.00
28.09.16 Bathymetry Survey/Topography Survey 65.00 75.00
29.09.16 Bathymetry Survey/Topography Survey 75.00 82.00
20.11.16 Bathymetry Survey/Topography Survey 82.77 83.20
27.11.6 Bathymetry Survey/Topography Survey 83.2 88.7
27.12.16 Bathymetry Survey/Topography Survey 98.4 101.9
26.11.16 Bathymetry Survey/Topography Survey 101.9 109
25.11.16 Bathymetry Survey/Topography Survey 111.0 120.0
29.11.16 Bathymetry Survey/TopogragtSurvey 120.0 128.0
28.11.16 Bathymetry Survey/Topography Survey 129.10 134.70
02.12.16 Bathymetry Survey/Topography Survey 137.0 146.0
01.12.16 Bathymetry Survey/Topography Survey 139.0 153.0
30.11.16 Bathymetry Survey/Topography Survey 153.0 166.0
11.12.16 Bathymetry Survey/Topography Survey 167.0 173.0
10.12.16 Bathymetry Survey/Topography Survey 173.00 191.00
09.12.16 Bathymetry Survey/Topography Survey 191.0 213.0
08.12.16 Bathymetry Survey/Topography Survey 213.0 223.0
07.12.16 Bathymetry Swwey/Topography Survey 223.0 233.040
Table26-Details of Bathymetry Survéyopography Survey
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Annexure-5 Details of Bank protection along theBank: -
The River Bank sidare wellprotected bypolderpitching and embament. Due to flood, the bardides arelam-
aged in manylaces. NH31 is along the bank, protecting the bafke embankmeris noticed almost oboth
bank side of the river. Bolder Pitchiage there close to Benchmark numié&r 13, 15, 20, 24.

Annexure-6 Details of Features across th8ank: -
The River Bank are includes with Kosi Barrage, Ferry Ghats, Embankments on both banks, RCC Bridges,
Bridges, H.T.lines. In the rainy season, the water level hasrbestdandas aresult the both bank sedwill be
flooded. Kosi Barrage takes a major role for the cultivation through the irrigation canal and Satte¢smajor
places like Saharsa, Naugachia, Baltara, Birpur has been located near the bank of river Kosi.
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Annexure-7 Detailed Methodology adopted for carrying out survey. Horizontal Control and Vertical Can-
trol: -
Establishment of Horizontal Control:-

The Horizontal control for Topography survey. - High precision RTK DGPS in fixnode is usindJHF Radio
Modem with IHOaccuracy ®ndardswith minimum 24 hours observations at some permanent platfornwiithse
Topographic survey Equipments like Spectra Precisior8PTrimble (SPSB55)RTK, Total Station was used
for conducting the topographic survey UTM Piojection at Zone 48 as directedn the contract spéfications

The Horizontal control for Bathymetry survey: - DGPS is receiving corrections from Beacdram the

Base stations

Establishment of Vertical Control:-

Vertical controlhas been carried ofrom G.T.S leveht kosi BarrageC.W.C gauges used for the entire Survey
work. Its value is78.760m w.r.t. M.S.L has been considered for calculating the vertical levels. Total 24 B of
was established along ti233.040kms stretch of the Kosi River with the refecenof G.T.S Level, which was
fixed nearKosi BarrageThe vertical control has be@stablished with respect to the chart datum / sounditgd
from the following methods:

i. Chart datum/ sounding datum already established by Port Authorities (Chart)D@entral Water Qm-
mission (Average of last six yeansinimum Water Level) / State Irrigation Depaent (Full Supply
Level (FSL)and at their gauge stations along the river/canal.

o Topography Survey-

The survey was commenced ddth May 2016and completd on29" Septembef016. Thenthe daysbecome
Rainy Seasoand the climate beconmrmal which reached aboud2) C. Mostly day weat
very favorable for the conduct of survey and the weather condition remains same for the entire duratiom-of th
vey.

The plotting of the chart was done on UTMbjection at Zone 45Rs directedn the contratspedfications. The
spot levels along the river were obtained by using Trimble DGPS. The data was post processed using Tr
Business Center to get the precise position and MSL height values of the rover loG&@taparaphic survey
for the entie survey stretch was conducted to collect the following data:

- Spot levels

-Delineation of Islands

-Fixing of bridges and marks

-Assess the type of river bank

-Extending the vertical and horizontal control throughout the survey area

-Collection of bcal information along the river Banks

Topographic survey Equipmenpectra Precisio(6R-80), Trimble (SPS855 RTK, Total Station was used for
conducting the topographic survey.
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Spectra Precision (SP80) satellite navigatioms a technique used land surveyand inhydro graphicsur-
veybased on the use oérrier phaseneasurements of tHePS GLONASSand / or Galileo signals where a 18t

gle reference station provides the rale corrections, providing up tentimetrelevel accuracy When referring

to GPS in particular, the system is also commonly referred to as cRinase Enhanceme@PGPS. RTK sy
tems use a single base station receiver and a number of mobile units. The base diadmuicests the phasé o
the carrier that it measured, and the mobile units compare their own phase measurements with the ones re
from the base station. There are several ways to transmit a correction signal from base station to mobile s
The most popular way to a@vie reatime, lowcost signal transmission is to useadio modemtypically in the
UHF band. This allows the units tolcalate theirelativepositionto millimeters, although theabsolute position

is accurate only to the same accuracy as the position of the base station.

RTK systems are available in ddetquency and singiBequency versionsDualfrequency systems deliver
greater precision, faster and over longer baselin@s fiinglefrequency systemsSpectra PrecisiofSR80) &
Trimble (SPS855) RTKthat used for the survey contains dfrakjuency requires antenna and controller to suit
any surveying task with a wide range of functionalityimble i Becon Rover SPS 361& 33®over is extremely
light-weight and cable free rover is comfortable to use and withstand even for rough use and topple over. It L
single base station receiver and a number of mobile units. The base stdtioadeasts the phase of the carrier
thatit measured, and the mobile units compare their own phase measurements with the ones received from tf
station. So, that centimeter level accuracy can be achieved from latitude, longitude and altitude hRigjetéc
terms of general navigation,igt perfectly suited to roles like surveying. In this case, the base station is located
known surveyed location, ofterbenchmarkand the mobile units can th@roduce a highly accurate map blg-ta
ing fixes relative to that point. RTK has also found uses in auto drive/autopilot systenision farmingand sim-

ilar roles

Figure47-Spectra Precision (S80)
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Annexure-8 Photographs of Equipment:
Equipment:-

Following equipments were employed for the bathymetric and topographic survey:

Equipment Make Version Qb 1S
ployed
Echo sounder Bathy MF 500 - 1
Current Meter JFE, AEM 213D - 1
Tide Gauge Manual (Pole type) - 4
Spectra Precision SB0, Trimble
RTK SPS855 ) 3
GPS Sets ;’ggnblel Becon Rover SPS 3&1 i 1
Software HYPACK data acquisition Version 14 1
Software AUTOCAD 2015 1
Software Mi crosoft Office 2013 1

Table271 Equipmens
Survey Vessek

The bathymetric survey was conducted using one motorized boat. This boat was also used to collect water sa
current velocity, soil sample etc.

Figure48 Survey Boat
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Positioning System:

1 no Trimble DGPS system (SPS361)

Figure49 DGPS System Instrument

Navigation & Data Logging System:

To provide odine route guidance, log navigation data, provide QC of navigation data, etc. The system compris
the following equipment:

1 no. DELL Laptop
1 no. Hypack version 2014 Navigation & Data Logging Software
1 no. Positioning & sensor interfaces

Sufficient Paper Rolls

Single Beam Echo Sounder System:
1 no. Bathy 500MF multi frequency Echo sounder

1 no. transducer 210 kHz + mounting bracket & base plate

Figure50 Echo Souder Instrument
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Current Meter: -

1 no. current meter (AEM 213-D) was used during water velocityObservation

7/ l ||\

‘/ .."Il\

é’amﬁr = WA

Figure51 -Current Meter

Calibration :-

The equipmerstused forthe survey were calibrated by the equipment sepplhe equipment calibration certif
cates are placed at Annextuioethis report.
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Annexure-9 BenchMark Forms: -

Height | Height

BM Northing Easting Latitude Longitude Above | Above
Name (m) (m) (N) (E) M.S.L S.D
(m) (m)

BM 1 2811997.512 523548.217 25°25'8.963" 87°14'03.013" 34.013 10.7

Pillar Established by Precision Survey Consultancy. Surveyavir. Debasis Mondal;
Date of establishment:19.05.16

Station Description-:

Benchmark is locatedearPattherTolavillage near KurseleNaugachia RCCrad Rail bridge arealhe BM is
denoted by a A.0 mark engraved on a plate. eTh
mented with construction pillar of 30cmX30cmX150cm.

The pillar extends 60. cms abPoSvCed garnodeamBtiel séBaoanehke fac
of the pillar.

The measurements of the bench mark pillar from notable locations / edges as follows:

Life of Station : 15Yrs | Datum: - WGS 84 | ZONE : 45N

Figure52-Google Imageriew of BM- 1
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Height Height

BM Northing Easting Latitude Longitude Above Above
Name (m) (m) (N) (B) M.S.L S.D
(m) (m)
BM 2 2811148.197 517575.414 25°25'01.65" 87°10'29.151" 32.921 9.12

Pillar Established by Precision Survey Consultancy. Surveyavir. Debasis Mondal;
Date of establishment27.05.16

Station Description-:

Benchmark is locatedearMadrauni Pachhiaritalilage. The BM i s denoted by a
plate. The plate is fixed on a 5cm diameter Gl pipe. The Gl pipe is cemvéttiegbnstruction pillar of
30cmX30cmX150cm.

The pillar extends 60.cms above gr o.camdbe séea andhke fag
of the pillar.

The measurements of the bench mark pillar from notable locations / edges as follows:
Weg from NH-31713144n

Life of Station : 15Yrs | Datum: - WGS 84 ] ZONE: 45N

Figure53-Google image view of BN
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Height Height
BM Northing Easting Latitude Longitude Above Above
Name (m) (m) (N) (E) M.S.L SD
(m) (m)
BM 3 2812758.097 512676.384 | 25°25'564.167" 87°07'33.834" 31.552 6.91

Pillar Established by Precision Survey Consultancy. Surveyadvir. Debasis Mondal;
Date of establishment:29.05.16

Station Description-:

Benchmark is locatedearBaisi Jahangirpwillagee. The BM is denoted by a
plate is fixed on a 5cm diameter Gl pipe. The Gl pipe is cemented with construction pillar of
30cmX30cmX150cm.

The pillar extends 60. cms la®d,0vfeP C o.cantel sédd e dace
of the pillar.

The measurements of the bench mark pillar from notable locations / edges as follows:
Westfrom NH-3176931m.

Life of Station : 15Yrs

Datum: - WGS 84 ZONE : 45N

Figure54- Google image view of BM8
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BM Northing Easting Latitude Longitude Above M.S.L Above
Name (m) (m) (N) (B) (m) " S.D
(m)
BM 4 2810204.329 505611.933 | 25°24'31.3"| 87°03'20.878" 38.654 13.2

Pillar Established by: Precision Surveonsultancy. Surveyar Mr. Debasis Mondal;
Date of establishment:11.06.16

Station Description-:

Benchmark is locatedearDadpurvillage near the RCC Bridge near Galihe Bench mark is situated in the
south Portion from the BarpetaiRvay Staton.

mar k engraved

The BM is denoted by a fA.20 on a |
is cemented with construction pillar of 30cmX30cmX150cm.

The pillar extends 60.cms above gr o.cambe stea andhe face |
the pillar.

The measurements of the bench mark pillar from notable locations / edges as follows:
Westfrom Naugachiavillagei 6790m

Datum: - WGS 84 ZONE : 45N

Life of Station : 15Yrs

‘0 arltapnuagh

Figure55-Google image view of BM}
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Height | Height

BM Northing Easting Latitude Longitude Above | Above
Name (m) (m) (N) (E) M.S.L S.D
(m) (m)
BM 5 2813097.572 495696.428 25°26'05.375" | 86°57'25.921" | 33.498 6.77

Pillar Established by Precision Survey Consulteyn Surveyoii Mr. Debasis Mondal;
Date of establishment:13.06.16

Station Description-:

Benchmark is locatedearGobindpur Gobindillage. The BM i s denoted by a
The plate is fixed on a 5cm diameter Gl pipe. The @é g cemented with construction pillar of
30cmX30cmX150cm.
The pillar
of the pillar.

The measurements of the bench mark pillar from notable locations / edigdiews:
Eastfrom Naugachiavillagei 15570n

extends 60. cms above gr o.camdbe séen anghke fag

ZONE :45 N

Life of Station : 15Yrs | Datum: - WGS 84 |

Figure56- Google image view of BMVb
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Height | Height
BM Northing Easting Latitude Longitude Above | Above
Name (m) (m) (N) (E) M.S.L S.D
(m) (m)
BM 6 2812473.913 488003.513 25°25'44.948" 86°52'50.516"| 37.154 | 9.63

Pillar Established by Precision Survey Consultancy. Surveyavir. Debasis Mondal;
Date of establishment21.06.16

Station Description-:

Bendimark is locatethearNagarpara Arazi Milivilagee. The BM i s denoted by
plate. The plate is fixed on a 5cm diameter Gl pipe. The Gl pipe is cemented with construction pillar of
30cmX30cmX150cm.

The pillar extends 60.cms abovegrod | evel . Il nscri pt i ocanbg $edifoh the, fac
of the pillar.

The measurements of the bench mark pillar from notable locations / edges as follows:
west from NH31-9902m

Life of Station : 15Yrs | Datum: - WGS 84 | ZONE :45 N

Figure57- Google image view of BMb
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Height Height
BM Northing Easting Latitude Longitude Above Above
Name (m) (m) (N) (E) M.S.L S.D
(m) (m)
BM 7 2816123.682 478912.828 | 25°27'43.237" 86°47'24.858" 38.946 10.5
Pillar Established by: Precision Survey Consultancy. Surveyavir. Debasis Mondal;
Date of establishment:25.06.16
Station Description-:
Benchmark is locatedearBhimri vilagenar NH31The BM i s denoted by a |

plate is fixed on a 5cm diameter Gl pipe. The Gl pipe is cemented with construction pillar of
30cmX30cmX150cm.
The pill ar
of the pillar.

The measurements of the lobmark pillar from notable locations / edges as follows:
west from NH319 7784m

extends 60.cms above gr o.camdbe séen onghk face

Life of Station : 15Yrs \ Datum: - WGS 84 \ ZONE :45N

Figure58- Google image view of BM
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Height Height

BM Northing Easting Latitude Longitude Above Above
Name (m) (m) (N) (E) M.S.L S.D
(m) (m)

BM 8 2822143.877 472234.489 25°30'68.554" | 86°43'25.258"| 40.233 10.7
Pillar Established by: Precision Survey Consultancy. Surveyavir. Debasis Mondal;
Date of establishment:27.06.16
Station Dacription :

Benchmark is locatedearPachauvillageT he BM i's denoted by a A. 0 m
fixed on a 5cm diameter Gl pipe. The Gl pipe is cemented with construction pillar of 30cmX30cmX150

The pillar extends 60.cmsaboger ound | evel . I nscr i pt.can e sden dVté fag

of the pillar.
The measurements of the bench mark pillar from notable locations / edges as follows:

East from NH1060 21,101m

Life of Station : 15Yrs \ Datum: - WGS 84 | ZONE :45 N

Figure59-Google image view of BM8
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Height Height
BM Northing Easting Latitude Longitude Above Above S.D
Name (m) (m) (N) (E) M.S.L m .
(m)
BM 9 2828293.564 | 469877.05 | 25°34'18.309" 86°42'00.303"| 39.108 9.03

Pillar Established by: Precision Survey Consultancy. Surveyavir. Debasis Mondal;
Date of establishment:29.06.16

Station Description-:

Benchmark is locatedearMurusvilageThe BM i s denoted by a A. 0 ma
fixed on a 5cm diameter Gl pipe. The Gl pipe is cemented with construction pillar of 30cmX30cmX150cr|
The pillar extends 60.cms above gr o.cambe séea anehke face
of the pillar.

The measurements of the bench matiaipfrom notable locations / edges as follows:

East from NH106-1 23019m

Life of Station : 15Yrs | Datum: - WGS 84 ] ZONE :45N

Figure60- Google image view of BM)

Document History: Final Surveigeport of River Kosi, Bihar
Survey PeriodFrom 10.05.16 to 29.09.16

177|Page



FINAL SURVEY REPORT

ADETAI LED HYDROGRAPHI C SURVE

a3

L J @
BIHARO (233).040 KM |\‘/&\|
BM Northing Easting Latitude Longitude Ab(|)-\|/eelgl\;|]t8 L QE'C?:;
Name (m) (m) (N) () ™ oD
(m)
BM 10 2833506.799 460304.62 | 25°37'06.969" 86°36'16.647" 40.648 9.02
Pillar Established by Precision Survey Consultancy. Surveyavir. Debasis Mondal;
Date of establishment:03.07.16
Station Descption -
Benchmark is locatedearDhamara Ghatillage near phango Railway statidhh e BM i s deno

engraved on a plate. The plate is fixed on a 5cm diameter Gl pipe. The Gl pipe is cementegkwitbtion
pillar of 30cmX30cmX150cm.

The pill ar extends
of the pillar.

The measurements of the bench mark pillar from notable locations / edges as follows:
North from Railway Bridge1075m

60. cms above ¢gr ounpadbelseen anlhe face

Life of Station : 15Yrs | Datum: - WGS 84 | ZONE :45 N

Figure61-Google image view of BMLO
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Height Height
BM Northing Easting Latitude Longitude Above Above
Name (m) (m) (N) (E) M.S.L S.D
(m) (m)
BM 11 2836743.48 454700.462 | 25°38'51.605"| 86°32'55.309" 38.811 5.84

Pillar Established by Precision Survey Consultancy. Surveyadvir. Debasis Mondal;
Date of establishment:08.07.16

Station Description-:

Benchmark is locatedearMurla village near kosi embankment roBlge BM isdenotett y a fi n-0 1
graved on a plate. The plate is fixed on a 5cm diameter Gl pipe. The Gl pipe is cemented with construg
lar of 30cmX30cmX150cm.
The pillar extends 60.cms above gr o.gambeséea onehe &ag
of the pillar.

The measurements of the bench mark pillar from notable locations / edges as follows:
West from NH106 36484m

Life of Station : 15Yrs \ Datum: - WGS 84 \ ZONE :45N

Figure62-Google image view of BM.1
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Height | Height
BM Northing Easting Latitude Longitude Above | Above
Name (m) (m) (N) (E) M.S.L S.D
(m) (m)
BM 12 2845564.108 451273.403 25°43'37.95" 86°30'51.236"| 42.412 8.26

Pillar Established by Precision Survey Consultancy. Surveyadvir. Debasis Mondal;
Date of establishment:11.07.16

Station Description-:

Benchmark is locatedearKhochardawavillage near kosi embankmentrodach e BM i s denol
engraved on a plate. The plate is fixed on a 5cm diameter Gl pipe. The Gl pipe is cemthntedstruction
pillar of 30cmX30cmX150cm.

The pillar extends 60.cms above gr o.cambe séea anehke fac
of the pillar.

The measurements of the bench mark pillar from notable locations / edges as follows:
Souh-west from saharsa villagé17413m

Life of Station : 15Yrs | Datum: - WGS 84 ZONE :45 N

Figure63- Google image view of BM.2
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BIHARO (233). 040 KM m

Height | Height

BM Northing Easting Latitude Longitude Above | Above
Name (m) (m) (N) (E) M.S.L S.D
(m) (m)

BM 13 2852483.863 445816.782 25°47'22.202" 86°27'34.39" | 44.248 8.38

Pillar Established by Precision Survey Consultancy. Surveyavir. Debasis Mondal;
Date of establishment:15.07.16

Station Description-:

Benchmark is locatedearBaghvavillage near kosi embankmentroddn e BM i s denohth-ed
graved on a plate. The plate is fixed on a 5cm diameter Gl pipe. The Gl pipe is cemented with constru
pillar of 30cmX30cmX150cm.

The pillar extends 60.cms above ground leved.¢nr i pt i on A1l WA ocan b $£&n®0 thedad
of the pillar.

The measurements of the bench mark pillar from notable locations / edges as follows:
East from saharsa villag&7365nm

Life of Station : 15Yrs \ Datum: - WGS 84 ZONE :45 N

Figure64- Google image view of BM.3

Document History: Final Surveigeport of River Kosi, Bihar 181|Page
Survey PeriodFrom 10.05.16 to 29.09.16



FINAL SURVEY REPORT m

ADETAI LED HYDROGRAPHI C SURVE .‘A °

BIHARO (233). 040 KM |\/\\/\|

Height | Height

BM Northing Easting Latitude Longitude Above | Above
Name (m) (m) (N) (E) M.S.L S.D
(m) (m)

BM 14 2862561.189 445326.342 25°52'49.717" | 86°27'15.278" | 42.832 5.68
Pillar Established by: Precision Survey Consultancy. Surveyavir. Debasis Mondal;
Date of establishment:18.07.16
Station Description-:
Benchmark is locatedearBaluahavillage nearsaharsapatna RCC bridgg.the BM i s denot
engraved om plate. The plate is fixed on a 5cm diameter Gl pipe. The Gl pipe is cemented with constry
pillar of 30cmX30cmX150cm.
The pillar extends 60.cms above gr o.cambeséea anehke fag
of the pillar.
The meastements of the bench mark pillar from notable locations / edges as follows:
East from saharsa villag&l422n

Life of Station : 15Yrs | Datum:- WGS 84 | ZONE :45 N

Figure65- Google image view of BM4
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BM Northing Easting Latitude Longitude At gl
Above Above
Name (m) (m) (N) (E) M.S.L sSD
(m) (m)
BM 15 2871845.571 444933.804 | 25°57'51.465" 86°26'59.773" 47.783 9.24

Pillar Established by Precision Survey Consultancy. Surveyavir. Debasis Mondal;
Date of estalishment:- 21.07.16

Station Description-:

Benchmark is locatedearAkardhvillage near kosi embankmentroddn e BM i s denoh-ed
graved on a plate. The plate is fixed on a 5cm diameter Gl pipe. The Gl pipe is cemented with constiarct
of 30cmX30cmX150cm.
The pillar extends 60.cms above gr o.cambe séea anehke face
of the pillar.

The measurements of the bench mark pillar from notable locations / edges as follows:
South-East from Saharsallagei 1858

Life of Station : 15Yrs \ Datum: - WGS 84 ] ZONE :45N

Figure66-google image view of BM.5
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Height | Height
BM Northing Easting Latitude Longitude Above | Above
Name (m) (m) (N) (E) M.S.L S.D
(m) (m)
BM 16 2880835.612 448239.805 26°02'44.135" | 86°28'57.375"| 45.981 5.98

Pillar Established by: Precision Survey Consultancy. Surveyavir. Debasis Mondal;
Date of establishment25.07.16
Station Description-:

Benchmark is locatedearKathwar Arazivillage The BM i s denoted by a #f.
plate is fixed on a 5cm diameter Gl pipe. The Gl pipe is cemented with construction pillar of
30cmX30cmX150cm.

The pillar extends 60.cms above g¢gr o.camlok sdereon thé fac
of the pillar.

The measurements of the bench mark pillar from notable locations / edges as follows:
North from supaul village9907m

Life of Station : 15Yrs | Datum: - WGS 84 ZONE :45 N

Figure67-Google iaye view of BM16
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_ . _ . Above | Height
BM Northing Easting Latitude Longitude M.S.L Above
Name (m) (m) (N) (E) . S.D
(m) (m)
BM 17 2886655.487 451887.674 26°05'53.77" | 86°31'07.869" | 50.854 | 9.71
Pillar Established by Precision Survey Consultancy. Seyeri Mr. Debasis Mondal;
Date of establishment29.07.16
Station Description-:
Benchmark is locatedearBaspitivillage near kosi embankmentRocad The BM i s denmnet

graved on a plate. The plate is fixed on a 5cm diameter GITiygeGl pipe is cemented with construction
pillar of 30cmX30cmX150cm.
The pillar extends

of the pillar.
The measurements of the bench mark pillar from notable locdtemiges as follows:

East from NH-106-20,000n

above

60. cms g r o.cam te séena andhk fag

Life of Station : 15Yrs

| Datum: - WGS 84 | ZONE :45 N

Figure68- Google image view of BM.7
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Height | Height

BM Northing Easting Latitude Longitude Above | Above
Name (m) (m) (N) (E) M.S.L S.D
(m) (m)

BM 18 2892550.394 459731.141 26°09'06.255" | 86°35'49.585"| 52.771 | 10.15
Pillar Established by Precision Survey Consultancy. Surveyadvir. Debasis Mondal;
Date of establishment:04.08.16
Station Description-:
Benchmark is locad nearMahuwavillage near kosi embankmentraad The BM is dennet
graved on a plate. The plate is fixed on a 5cm diameter Gl pipe. The Gl pipe is cemented with constru
pillar of 30cmX30cmX150cm.
The pillar extends 60.cms above grolné vel . | nscri pti on .c¢ahWAdemon théf
of the pillar.
The measurements of the bench mark pillar from notable locations / edges as follows:
North from NH57i 8797m

Life of Station : 15Yrs | Datum: - WGS 84 | ZONE :45 N

Figure69-Google image view of BM.8
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Height | Height
BM Northing Easting Latitude Longitude Above | Above
Name (m) (m) (N) (E) M.S.L S.D
(m) (m)
BM 19 2900140.792 465384.581 26°13'13.519" 86°39'12.479" | 53.730 | 9.58
Pillar Estiblished by: Precision Survey Consultancy. Surveyavir. Debasis Mondal;
Date of establishment:08.08.16
Station Description-:
Benchmark is locatedearTharbitiavillage near kosi embankmentroadh e BM i s denoh-e

graved on a plte. The plate is fixed on a 5cm diameter Gl pipe. The Gl pipe is cemented with construct
pillar of 30cmX30cmX150cm.
The pillar extends 60. cms

of the pillar.
The measuremés of the bench mark pillar from notable locations / edges as follows:

North from NH57i 6797m

above gr o.gcamdbe séea andhke fag

ZONE :45 N

Life of Station : 15Yrs Datum: - WGS 84

Figure70- Google image view of BI-19
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Height | Height

BM Northing Easting Latitude Longitude Above | Above
Name (m) (m) (N) (E) M.S.L S.D
(m) (m)

BM 20 2906619.366 465841.677 26°16'44.149" | 86°39'28.336" | 62.646 | 16.90

Pillar Established by Precision Survey Consultancy. Surveyavir. Debasis Mondal;
Date of establishnms: - 12.08.116

Station Description-:

Benchmark is locatedear Itaharvillage near the RCC bridge near Near?Sd T he BM i s ¢
mark engraved on a plate. The plate is fixed on a 5cm diameter Gl pipe. The Gl pipe is cemented wit
struction pillar of 30cmX30cmX150cm.

The pillar extends 60.cms above g¢gr o.camdbe séea andhe .
face of the pillar.

The measurements of the bench mark pillar from notable locations / edges as follows:

South from RC@ridge 476m

Life of Station : 15Yrs | Datum: - WGS 84 ZONE :45 N

Figure71- Google image view of BM20
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Height | Height

Northing (m) Easting (m) Latitude (N) Longitude (E) ,:\Abgvl_e Ago[\)/e

m | (m)

BM
Name

BM 21 2912440.679 476401.496 26°19'54.143" 86°45'48.71" 62.978 9.08

Pillar Established by: Precision Survey Consultancy. Surveyavir. Debasis Mondal;
Date of establishment:15.08.16

Station Description-:

Benchmark is locatedearKaleanpuwillagenear NH57 & NH-1066 The BM i s dennet ¢
graved on a plate. The plate is fixed on a 5cm diameter Gl pipe. The Gl pipe is cemented with constru
pillar of 30cmX30cmX150cm.

The pillar extends 60. cms abP8E€Oogan n.damBeMéeh anehke fag
of the pillar.

The measurements of the bench mark pillar from notable locations / edges as follows:
North from NH-57 3621m

Life of Station : 15Yrs | Datum: - WGS 84 | ZONE :45 N

Figure72- Google image view of BM21
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Height Height

BM Northing Easting Latitude Longitude Above Above
Name (m) (m) (N) (E) M.S.L S.D
(m) (m)

BM 22 2918997.722 482668.308 26°23'27.608"| 86°49'34.459"| 67.243 847

Pillar Established by Precision Survey Caultancy. Surveyair Mr. Debasis Mondal;
Date of establishment21.08.16

Station Description-:

Benchmark is locatedearGopalpurvillagenear NH106T he BM i s denoted by a
plate. The plate is fixed on a 5cm diameter Gl piffe Gl pipe is cemented with construction pillar of
30cmX30cmX150cm.

The pillar extends 60.cms above gr o.cambeséea anehe fag
of the pillar.

The measurements of the bench mark pillar from notable locdtemiges as follows:
West from BM22i 5492n

Life of Station : 15Yrs ] Datum: - WGS 84 \ ZONE : 45N

Figure73-Google image view of BM22
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Height Height

BM Northing Easting Latitude Longitude Above Above
Name (m) (m) (N) (E) M.S.L S.D
(m) (m)

BM 23 2925264.473 490294.521 26°26'51.573"| 86°54'09.535" 72.078 6.39

Pillar Established by Precision Survey Consultancy. Surveyavir. Debasis Mondal;
Date of establishment:26.08.16

Station Description-:08.09.16

Benchmark idocatednearPiprahipatti Golarvillage nealNH-106T he BM i s denoted
on a plate. The plate is fixed on a 5cm diameter Gl pipe. The Gl pipe is cemented with construction pil
30cmX30cmX150cm.

The pillar extends 60.cms abovegrod | evel . I nscri pt i ocanbd seddn the fag
of the pillar.

The measurements of the bench mark pillar from notable locations / edges as follows:
West from NH106 1420.76m.

Life of Station : 15Yrs Datum: - WGS 84 ZONE :45 N

Figure74-Google image view of BM23
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BIHARO (233). 040 KM m

Height | Height
BM Northing Easting Latitude Longitude Above | Above
Name (m) (m) (N) (E) M.S.L S.D
(m) (m)
BM 24 2933595.121 493237.562 26°31'22.424" | 86°55'55.649"| 79.572 | 7.84

Pillar Establshed by= Precision Survey Consultancy. Surveyavir. Debasis Mondal;
Date of establishment29.0816

Station Description-:

Benchmark is locatedearBhantabarvillage besidelndo-Nepal Border area, near kosi Barragkee BM is
denot ed abkengmvedion a plate. The plate is fixed on a 5¢cm diameter Gl pipe. The Gl jgipe is
mented with construction pillar of 30cmX30cmX150cm.

The pillar extends 60.cms above g¢gr o.camdbe séea andhe fag
of the pllar.

The measurements of the bench mark pillar from notable locations / edges as follows:
North from east west highweh2.19n

Life of Station : 15Yrs | Datum: - WGS 84 \ ZONE :45 N

Figure75-Google image view of BN24
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Annexure-10 Levelling Calculations and Levelling Diagram:-
Levelling from GS-1 to BM-1
BS IS FS RISE(+) | FALL(-) RL REMARKS
0.920 34.013 BM-1
1.960 1.040 | 32.973
0.680 2.030 0.070 | 32.903
1.825 1.145 | 31.758
2.295 0.470 | 31.288
0.365 2655 0.360 | 30.928
1.550 1.185 | 29.743
0.495 1.985 0.435 | 29.308
1.720 1.225 | 28.083 | GAUGE STATION-1
3 K3
BM-1
b
: 3 g
so1 8 g 2
3 3 g
g & 3
. g z
<] H 2
) g z
5 >
~ 2
afeienp f o gt Ncemedy wed I """""" 28083 Wi
058 4.813
¥ l Y 27.493 lmi&fi TIDE
4223
¥ L 23270 SO
28.083
2327 27.493
v v v A 0.000 MS.L
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Levelling from GS-2 to BM-2

BS IS FS RISE(+) | FALL(-) RL REMARKS
1.230 32.921 BM-2
1.982 0.752 32.169
0.367 2.366 0.384 31.785
1.875 1.508 30.277
0.590 1.995 0.120 30.157
2.220 1.630 28.527| GAUGE STATION-2
4 » * 3
BM-2
s
= = =
g - o
4,394 : s o
g . :
o g %
& % z
[~} w
S| :
o 2
o f === -~~~ 1~ T --------- 28527 Wi
aa 4.726
‘ 1 = 27.917 ZERO OF TIDE
POLE
4.116
x 23801 D
28.527
23.801 27.917
v \d y v 0.000 MS.L
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Levelling from GS-21 to BM-3

BS IS FS RISE(+) | FALL(-) RL REMARKS
0.430 31.552 BM-3
0.945 1.115 0.685 30.867
0.890 0.385 0.560 31.427
0.355 1.562 0.672 30.755
0.162 0.765 0.410 30.345
0.970 0.808 29.537 | GAUGE STATION-21
L 3 & b
BM-3
=
= = a
2.015 g ; E
2 2 -
W a
= 4 z
T S e i e e e 20537 Wi

28.967 ZERO OF TIDE

POLE

) 24641 SO
29.537
24641 28.967
v v v 4 0.000 MS.L
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Levelling from GS-22 to BM-4
BS IS FS RISE(+) | FALL(-) RL REMARKS
0.375 38.654 BM-4
0.955 0.580 38.074
1.185 1.295 0.340 37.734
1.725 1.648 0.463 37.271
0.254 1.765 0.040 37.231
2.850 2.596 34.635
3.026 0.176 34.459
0.286 3.756 0.730 33.729
2.350 2.064 31.665 | GAUGE STATION-22

6989

ZERO OF TIDE POLE 7.529 M

SOUNDING DATUM 13.247 M

MEAN SEA LEVEL 38.654 M

-————

BM-4

31.665

25.407

31125

31,125 ZEROOF TIDE
POLE

25.407 so

0000 MS1L
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A

Levelling from GS-10 to BM-6

BS IS FS | RISE(+) | FALL(-) | RL REMARKS
0.775 37.154 BM-6

1.685 0.910 | 36.244

0.380 2.355 0.670 | 35.574

1.650 1.270 | 34.304

0.980 2.885 1.235 | 33.069

1.360 0.380 | 32.689| GAUGE STATION-10
3 & 4
BM-6
b
2 2 3
2 R 5
4465 ¢ Fro]
W s >
. 5
: : :
5 3 3
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Levelling from GS-7 to BM-7
BS IS FS RISE(+) | FALL(-) RL REMARKS
0.785 38.946 BM-7
0.993 2.726 1.941 | 37.005 CP1
0.580 2.153 1.160 | 35.845 CP2
1.070 2.262 1.682 | 34.163 CP3
2.133 1.063 | 33.100) GAUGE STATION-7
A 4 2 e ‘
BM-7
b3
s = 2
8 3 %
" P m
5846 8 il o
: : :
w q 3
Q Q
[~ (U] z
s £ 3
o g s
-4 2
N 2
—————————— T— ] ---“-"T-"““" 33100 WL
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Levelling from GS-8 to BM-8

BS IS FS RISE(+) | FALL(-) RL REMARKS
0.683 40.23 BM-8
0.497 2.974 2291 | 37.942
0.582 2.123 1.626 | 36.316
2.743 2.161 | 34.155| GAUGE STATION-8
K3 kS r
BM-8
=
= s 2
s R S
6078 B S -3'
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Levelling from GS-18 to BM-9

BS IS FS RISE(+) | FALL(-) RL REMARKS
0.530 39.108 BM-9
1.920 1.390 | 37.718
0.680 2.340 0.420 | 37.298
1.750 1.070 | 36.228
1.890 1.990 0.240 | 35.98
2.160 0.270 | 35.718
2.500 0.340 | 35.378
0.910 2.550 0.050 | 35.328
1.450 0.540 | 34.788| GAUGE STATION-18
ks ) o
BM-9
=
s s g
2 g @
4.32 : s o
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BIHARO (233).040 KM |\V/\\\/\|
Levelling from GS-20 to BM-10
BS IS FS RISE(+) | FALL(-) RL REMARKS
0.284 40.648 BM-10
0.863 2.350 2.066 | 38.582
0.584 1.982 1.119 | 37.463
1.870 1.286 | 36.177| GAUGE STATION-20
L 3 £
BM-10
=
= = g
B g g
4471 § ; §
2 B &
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Levelling from GS-6 to BM-6

BS IS FS RISE(+) | FALL(-) RL REMARKS
0.330 37.154 BM-6
1.675 1.345 | 35.809
0.625 1.920 0.245 | 35.564
1.860 1.235 | 34.329
0.970 1.990 0.130 | 34.199
0.520 1.565 0.595 | 33.604
1.395 0.875 | 32.729| GAUGE STATION-6
- £ & - '
BM-6
=
= = A
- g 5
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Levelling from GS-9 to BM-7

BS IS FS RISE(+) | FALL(-) RL REMARKS
0.547 38.946 BM-7
0.963 2.050 1.503 | 37.443 CP1
1.121 3.030 2.067 | 35.376 CP2
1.345 3.250 2.129 | 33.24 CP3
1.456 0.111 | 33.136] GAUGE STATION-9
F 9 r'y F'y
BM-7
-
2
581 © = o
l_ﬂj [
2 3 =
8 3 g
& 9 z
o £ g
N 3
+ ===t T— - -1 T --------- 33136 Wi
o4 4.805
v l 32.726 ZERO OF TIDE
A A
POLE
4.395
' . 28331 SO
33.136
28331 32.726
v v v A 4 0.000 MSL
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.16 to 29.09.16

BIHARO (233).040 KM l\‘@\l
Levelling from GS-17to BM-13
BS IS FS RISE(+) | FALL(-) RL REMARKS
0.512 44.248 BM-13
0.348 1.853 1.341 | 42.907
0.243 2.188 1.840 | 41.067
1.975 1.732 | 39.335| GAUGE STATION-17
S r 3 - .
am-13
=
2 = 2
m 3
a:, 2 3
(%)) -t
4913 " s g
o) 2
-4 z g
1 a
F g =
5] 5 §
b =
& 3
¥----4----- f -——— -““-“T --------- 39.335 Wi
0.6 3.475
L J ‘ l = 38.735 ZERO OF TIDE
2.875 A
¥ 358  SD
39.335
35.86 38.735
v v v v 0.000 MS.L
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BIHARO (233).040 KM |\‘/\\\//\|
Levelling from GS-3to BM-14
BS IS FS RISE(+) | FALL(-) RL REMARKS
1.159 42.832 BM-14
1.053 2.286 1.127 | 41.705 CP1
0.979 1.840 0.787 | 40.918 CP2
1.579 0.600 | 40.318| GAUGE STATION-3
L ) 4 ES & '
BM-14
=
= 2 a
k 3 8
2514 ™ 0 =
W = E
: g <
- Q
g 9 2
S 5 g
o
= 2
S &
¥ SEm e T— ------------ T --------- 40318 Wi
0.55 3.169
kS l 39.768 ZERO OF TIDE
a POLE
2.619
¥ 37149 SO
40.318
37.149 39.768
v v v A\ 4 0.000 M.S.L
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A

Levelling from GS-4to BM-15

BS IS FS | RISE(+) | FALL() | RL REMARKS
0.685 47.783 BM-15
0.330 1.339 0.654 47.129
0.590 2.582 2.252 44 877
0.987 1.632 1.042 43.835
0.433 1.963 0.976 42.859
1.900 1.467 41.392| GAUGE STATION-4
L 3 £ a
BM-15
=
= = P
- - ~
3 g 5
6391 @ o =
W = =
— .
£ g =
S o -
=
& g
£ e Doter f T T --------- 41392 Wi
0.5 2.85
+ l 40.892 Z2ERO OF TIDE

POLE
2.35
4 ] 38542 SO
41.392
38.542 40.892
v v A4 4 0.000 MSL
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A

Levelling from GS-16 to BM-17

BS IS FS |RISE(+) | FALL(-) | RL REMARKS
0.867 50.854 BM-17
0.415 1.692 0.825 | 50.029
0.879 1.395 0.980 | 49.049
0.725 1.983 1.104 47.945
0.324 2.032 1.307 | 46.638
1.445 1.121 45517 GAUGE STATION-16
5 4 3
BM-17
b3
s = 3
B R 3
o 5 5
5.337 - - E
e B
= a3 ]
o b
= e z
] 5 g
2 5
3 2
s e ey T— =11 T --------- 45517 Wi
0.65 438
Yy l 44.867 ZERO OF TIDE

POLE
313
¥ ¥ 41137 SO
45.517
41.137 44.867
+ v A4 h 4 0.000 MS.L
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| TOQAR

Levelling from GS-14 to BM-20

BS IS FS RISE(+) | FALL(-) RL REMARKS
0.265 62.646 BM-20
0.490 2.958 2.693 59.953
0.875 3.554 3.064 56.889
0.387 2.384 1.509 55.380
0.482 3.177 2.790 52.590

2.480 1.998 50.592 | GAUGE STATION-14
F \ F F
BM-20
b
s b3
: :
12054 N - o
| :
b <
= 3 %
£ 2 z
o =} <
2 3 =
| ]
S Sl BRI f =1 -1 T --------- 50.592 Wi
0.56 4.849
Yy l 50.032 ZERO OF TIDE

POLE
4.289
¥ 4 a5.743 D
50.592
45.743 50.032
v v A4 A J 0.000 MSsS.L
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A

Levelling from GS-13 to BM-22

BS IS FS RISE(+) | FALL(-) RL REMARKS
0.874 67.243 BM-22
0.344 1.985 1.111 | 66.132
0.853 1.362 1.018 | 65.114
1.505 0.652 | 64.462| GAUGE STATION-13
S E 3 E - .
BM-22
=
- 2 3
g g
<
2.781 g g o
B 2 g
w g Q
= o z
<] 5 .;,
" Jammes miaaey f ------------ T --------- 64.462 W.L
0.31 5.691
v l 64.152 ZERO OF TIDE
o POLE
5.381
¥ ' 58771 SO
64.462
58.771 64.152
¥ v ¥ v 0.000 MS.L
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A

Levelling from GS-12 to BM-23

BS IS FS RISE(+) | FALL(-) RL REMARKS
0.557 72.078 BM-23
0.328 1.983 1.426 70.652
0.255 1.682 1.354 69.298
1.677 1.422 67.876 | GAUGE STATION-12
4 4 K - '
BM-23
=
= = 2
4202 3 - E
2 3
s :
z
=2
g 3
s ety e f ------------ T --------- 67.876 WL
0.2 2.197
A J 7y l 67.606 ZERO OF TIDE
POLE
1.927
. ; 65679 SO
67.876
65.679 67.606
» v A4 \ 4 0.000 MSL
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@
BIHARO (233).040 KM |\V/\\\/\|
Levelling from GS-11 to BM-24
BS IS FS RISE(+) | FALL(-) RL REMARKS
0.284 79.572 BM-24
0.673 1.882 1.598 77.974
0.495 2.318 1.645 76.329
0.574 1.938 1.443 74.886
1.543 0.969 73.917 | GAUGE STATION-11
3 A »
BM-24
s
= = N
@ 3 2
5655 ~ -
2 ; :
8 3 i
e z -
o (=] w
2 3 -
N b
Frmendemans T— ------------ T --------- 73917 Wi
03 2.194
A 4 ‘ 1 73.617 ZERO OF TIDE
1.894 RO
— 71723 SO
73.917
71.723 73.617
v v v A 0.000 M.S.L
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Annexure-11 Soil SampleReport:-

SITE: KOSI RIVER

RESULTS OF TEST OF SOIL SAMPLES
SITE - KOSI RIVER
PHYSICAL ANALYSIS OF SOIL
SI.Ne. BVL Gl};\;}il. ﬁi\.:i)l) SIL I(;(‘)LA\ (s,_':"(\l.::.: pH VALUE S(lql;: (’(l;\.\’ Cu Ce
| BM- 1 000 2698 73.02 263 720 63.69 933 6.22 061
2 BM-2 Q.00 2451 7549 261 720 6582 967 127 230
3 BM-3 000 2741 72.59 262 7.10 o500 6,59 6.71 1.01
1 BM -4 387 19.36 76.27 262 730 6786 841 571 1.50
5 BM .S 040 2375 76.25 263 740 6715 9,10 5.63 1.28
6 BM -0 124 2296 75.80 262 710 65381 9.99 916 1.75
7 BM-7 00 27.14 7286 261 750 63.80 9.06 6.13 111
3 BM -8 098 2314 7588 262 &90 66.08 930 6.00 1.05
9 BM-¢ 104 710 7290 263 780 65348 754 6 14 10
10 BM - 10 301 20.97 7%6.02 261 7.70 67.01 901 563 1.23
I BM- 11 264 22.46 7490 2.62 7.50 64.55 995 7.08 151
12 BM- 12 0.00 2457 7543 263 7.60 65.82 961 4.49 129
13 BM- 13 0.00 2768 7232 261 7.30 b4.86 746 a.79 119
4 BM - 14 147 20.98 7758 282 7.20 67.59 996 7.713 1.74
I5 BM-15 0.00 25.02 7498 2.62 7.10 65.59 939 5.68 109
16 BM- 16 1.11 23.98 74.91 261 7.20 65.25 2.66 7.26 1.36
17 BM-17 0.00 28.12 71.88 263 7.30 64.76 712 5.88 133
I8 BM. 18 2.87 217 7542 261 7.40 66.23 919 8.25 194
i9 BM - 19 0.00 25.77 7423 2.62 6.90 54,96 927 12,61 2.90
20 BM-20 405 19.08 76.87 261 7.30 67.87 9.00 3.99 0.83
21 BM - 21 000 2408 7505 262 7.20 66,60 Q35 12 | 84
2 BM - 22 202 210 7588 263 7.10 67.22 866 8 40 116
n BM-23 0.on 2487 7513 262 7.30 6715 798 8357 1.3
1 BM - 24 194 n8 7525 261 7.40 6534 991 13.76 203
Note: - The soil sample positions have been showntine nextpage ne214
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Soil Sample positiors:-

Sam- ngg]' Easting Northing Latitude Longitude Depth
ple No. |, 1 (m) (m) (N) (B) (m)
1 2.122 523428.5286 | 2811901.921| 25°25'25.862"| 87°13'58.722" 2.3
2 8.533 517525.8022 | 2811379.648| 25°25'09.176"| 87°10'27.386" 2.0
3 21.232 512641.3092 | 2814087.31| 25°26'37.381"| 87°07'32.623" 1.3
4 28.039 505571.1389 | 2810527.453| 25°24'41.806"| 87°03'19.422" 0.6
5 43.254 495474.286 | 2814736.392| 25°26'58.651"| 86°57'17.948" 0.9
6 51.476 479409.1334 | 2816328.877| 25°27'49.933"| 86°47'42.62" 1.2
7 62.547 473464.3037 | 2822243.043| 25°31'01.859"| 86°44'09.311" 25
8 72573 472271.5547 | 2824978.02 | 25°32'30.693"| 86°43'26.375" 30
9 79.752 469328.6863 | 2827961.564| 25°34'07.475"| 86°41'40.676" 0.5
10 91.252 460046.18 2833503.69 | 25°37'06.843"| 86°36'07.381" 0.6
11 100.936 453711.15 2837247.66 | 25°39'07.884"| 86°32'19.764" 15
12 109.343| 450442.3214 | 2843897.187| 25°42'43.662"| 86°30'21.634" 1.2
13 120.670 445117.982 | 2852356.946| 25°47'17.982"| 86°27'09.318" 0.7
14 130.974| 444755.5903 | 2862449.591| 25°52'46.012"| 86°26'54.786" 0.9
15 140.884| 444362.7185 | 2871965.533| 25°57'55.286"| 86°2639.218" 0.6
16 151.166| 446647.6732 | 2881074.348| 26°02'51.687"| 86°28'00.048" 1.3
17 159.357| 451347.2378 | 2886967.822| 26°06'03.857"| 86°30'48.371" 1.1
18 169.973 454162.88 2893831.07 | 26°09'47.285"| 86°32'28.868" 2.1
19 180.856| 459125.9312 | 2902733.173| 26°1437.193" | 86°35'26.63" 1.3
20 189.271 464498.165 | 2907626.415 26°17'16.766"| 86°38'39.793" 0.3
21 203.440| 475798.6728 | 2912656.931| 26°20'01.136"| 86°45'26.949" 0.8
22 211.736| 482478.5588 | 2919219.956| 26°23'34.824"| 86°49'27.599" 1.2
23 223.069| 489998.2818 | 292%09.762| 26°27'02.789"| 86°53'58.828" 2.1
24 233.040 492511.17 2933981.58 | 26°31'34.973"| 86°55'29.394" 0.6
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BIHARO (233). 040 KM I\MI
“ ) ”
100.0 L3
90.0 4 44 =L :
| ,-r“‘/
80.0 /
70.0 /
¥ w0 =
50.0 e
40.0
f
30.0 4 / + 4
20.0
10.0
0.0
0.001 0.01 0.1 1 10
Grain size (mm)
—pN O
Grain size (mm) <0.002 0.002-0.075 0.075-4.75 >4.76 |
Clay Siit Sand Gravel
Sampie. No. (%) (%) (%) (%)
BM. 01 9.33 3 .69 26.98 0.00
*Silt & Clay
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ADETAI LED HYDROGRAPHI C SURVE .‘/\ @
BIHARO (233). 040 KM I\MI
100.00 ;
—-—.’
90.00 B
80.00
ydl \
70.00 % I
! 60.00
50.00
40.00 - : + : $
30.00 ! 1 4 4
20.00 A
L
10.00
0.00
0.001 0.01 0.1 1 10
Grain size (mm)
——BM. 02
Grain size (mm) <0.002 0.002-0.075 0.0754.75 >4.75
Clay Silt Sand Gravel
o (%) (%) (%) (%)
8M. 02 967 85 82 24.51 0.00
*Sik & Clay
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100.00
—"‘"-‘
90.00 Jr"""
80.00 =
70.00 v /
8 /
& 60.00 7
50.00
40.00 /
4
30.00 /
20.00 =
P
10-w /
[1
0.00
0.001 0.01 0.1 10
Grain size (mm)
—e—BM. 03
Grain size (mm) <0.002 0.002-0.075 0.075-4.75 >4.75
Clay Siit Sand Gravel
Shple M. (%) (%) (%) (%)
BM. 03 6.59 66.00 27 41 0.00
*Silt & Clay
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G * - N CURVES
100,00 2
ot |
00.00 4 et . — —t
"
80.00 ‘ v ,-!‘
70.00 4
& 2
£0.00 y 7
50.00 ' '
40.00 4 - / 4 i
30.00 4 4t v 4 4
/
20.00
10.00 T_._ Y &
0.00
0.001 0.01 0.1 1 10
Grain size (mm)
—e—BM 04
Grain size (mm) <0.002 0.002-0.075 0075475 >4.75
Clay Silt Sand Gravel
bk (%) (%) (%) (%)
BM. 04 B41 67.86 19.68 3.87
*Sitt & Clay
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100.00
T

90.00
80.00

finer

70.00 i
wm n 3 + e 444 / - 4-+4-4-
50.00

000 | /

30.00
20.00 + /
10.00 4 '_.4‘/ 4o .
0.00
0.001 0.01 0.1 1 10
Grain size (mm)
——BM -05
Grain size (mm) <0.002 0.002-0.075 0075-4.75 >4.75
Clay Siit Sand Gravel
SREERN: (%) (%) (%) (%)
BM -05 9.10 67.15 23.76 0.00
*Sit & Clay
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BIHARO (233). 040 KM m
100.00 :
T
90(1') 1 - -+ /Lg‘r.i
80.00 o=
70.00 =ull
! 60.00 A ' / ! t !
50.00
40.00 +
30.00 4
20.00 },
10.00 4 afd | | | |
0.00 :
0.001 0.01 0.1 1 10
Grain size (mm)
——BM. 06
Grain size (mm) <0.002 0.002-0.075 0.075-4.75 >4.75
Clay Siit Sand Gravel
S (%) (%) (%) (%)
BM. 06 9.99 6581 22.96 1,24
*Sitt & Clay
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BIHARO (233).040 KM m
ZE DI \CU
100.00
90.00 P
80.00 A
70.00 o RERE
3 60.00
50.00
wen |
30.00
20.00 |
10.00 + t
0.00 ‘ »”
0.001 00 0.1 1 10
Grain size (mm)
—a— M. 07
Grain size (mm) <0.002 0.002-0.075 0.075-4.75 >4.75
Somple Mo ot ) riy i
BM. 07 9.06 63 80 27.14 0.00
*Sit & Clay
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GRAINSIZE DISTRIBUTION CURVES
100.00 - ‘ — .
pr !
80.00 / :
70.00 o = RS +— / : " :
B 1/ |
& 60.00 _ / : :
| |
50.00 — / f !
‘Om | { ( |
| /
30.00 1 — T T 1
| | / | |
20.00 - / :
10.00 = A i | |
| T T 11
0.00 : : o
0.001 0.01 0.1 T 10
Grain size (mm)
—— 0 08
Grain size (mm) <0.002 0.002-0.075 0.075-4.75 >4.75
Clay Silt Sand Gravel
i (%) (%) (%) (%)
BM. 08 980 66.08 23.14 0.98
“Sit & Clay
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Grain size (mm)
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0.002-0.075

0.075-4.75

>4.75

Sample No.

Clay
(%)

Siit
(%)

Sand
(%)

Gravel
(%)

BM. 09

7.54

65.36

27.10

0.00

*Silt & Clay
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100.00 T
90.00 4 - - »—L 4 .
n/
80.00
70.00 + | ¥ _‘
! 60.00 / ' '
50.00 L
/
Mm o - A]. -
20,00 - // | |
10.00 + . 4
0.00
0.001 0.01 0.1 T 10
Grain size (mm)
w—r PN 1
Grain size (mm) <0.002 0.002-0.075 0.075-4.75 >4.75
Clay Siit Sand Gravel
e ianren (%) (%) (%) (%)
BM. 10 8.01 67.01 20.97 3.01
*Siit & Clay
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—— A 11
Grain size (mm) <0.002 0.002-0.075 0.075-4.75 >4.75
Clay Siit Sand Gravel
Sample No.
. (%) (%) (%) (%)
BM. 11 9.95 64 85 2248 2.64
*Silt & Clay
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Grain size (mm)
— A 1)
Grain size (mm) <0.002 0.002-0.075 0.0754.75 >4.75
Clay Silt Sand Gravel
S (%) (%) (%) (%)
BM. 12 9.61 6582 24.57 0.00
*Sik & Clay
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BM. 14 996 67.69 20.98 1.47
*Siit & Clay
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ADETAI LED HYDROGRAPHI C SURVE

Survey PeriodFrom 10.05.16 to 29.09.16
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