ouc TECHNOLOGIES

Final Feasibility Report
National Waterway-13,
Region VI - AVM Canal
Poovar to Erayumanthurai
(11.30km)

SURVEY PERIOD: 20 DEC 2015 TO 18 FEB 2016

Volume - |

Prepared for:

Inland Waterways Authority of India
(Ministry of Shipping, Govt. of India)
A-13, Sectoii 1, NOIDA

Distt. GautamBudh Nagar,

Document Distribution
Date Revision Distribution Hard Copy Soft Copy
310ct2016 | Revi0 | o ANDWATERVAYS 01 01
07Jan2017 | Revi 1.0 X\IJTA\FT(?R\:%T(EEYKSAS 01 01
31Jan 2017 | Revi 1.1 JAI\ILJL'IAI—T(I)DR\:\'{QTSEYKIADT: 01 01




ch TECHNOLOGIES

. INLAND WATERWAYS

26 Sep 2017 Revi 1.2 AUTHORITY OF INDIA 04 04
. INLAND WATERWAYS

23 Nov 2017 Revi 1.3 AUTHORITY OF INDIA 01 01
. INLAND WATERWAYS

26 Nov 2018 Revi 1.4 AUTHORITY OF INDIA 04 04

IWAI, Region VI, AVM Candfinal Feasibility Report

Uttar
Pradesh i
201 301
Pagell



" 1IIC TECHNOLOGIES

ACKNOWLEDGEMENT

[IC Technologies Ltd. expresses gimceregratitude to IWAI for awarding the work
of carrying out detailed hydrographic surveys in the Ndational\Waterwaysn NW-

13in Region VI AVM Canal from Poovar to Erayumanthurai.

We would like to use this opportunity to pen down our profounditgdst and
appreciationgo Shri Pravir Pandey, IA&AS, Chairman IWAI for spendinghis
valuable time and guidance for completing this Proj¢Ct Technologies Ltdwould
also like to thanksShri Alok Ranjan, ICAS Member (Finance), Shri Shashi
Bhushan Shukh, Member (Traffic), Shri S.K. Gangwar, Member (Technical) for

their valuable support during the execution of project

[IC Technologies Ltd. wishes to express their gratitudeCapt. Ashish Arya,
Hydrographic Chief, IWAI, Cdr. P.K. Srivastava, ex-Hydrographic Chief and

Shri SVK Reddy, Chief Engineerl for their guidance and inspiration for this
project. IIC Technologies Ltdvould also like to thanksh. Rajiv Singhal, A.H.S.,
IWAI for his invaluable supporand suggestions provided throughoue tsurvey
period. IIC Technologies Ltds pleased to place on recsiits sincere thanks to other
staff and officers of IWAI for their excellent support and cooperation throughout the

surveyperiod.

IWAI, Region VI, AVM Candtinal Feasibility Report Pagei



CONTENTS
R [ 1 0 To [ o 1o o TP PPPPPPRN 3
0 R = 7= T (o [ (0 18] o [0 PP PPRPPPP PPN 3
1.2 Tributaries of AVIM CaNal...........uuuiuuiiiiiiiiee et eeeess s 4
1.3 State/District through which Canal PasSES..........uuevveiiiiiicccreiieeeeeeeeeeeeeeeeeeeeeeeeen B
R | = o PP PP P PP PP PPPPT 4
1.4.1 Full cOUrse Of tN@VAIEIWAY . ......c.ceiiiiiiiiiiiie et ceeee e e e 4
1.4.2 Course of the waterway under StUdY...............oooiiiiiireriiiiiccccce e 5
1.5 SCOPE OF WOTK. .. .ooiiei ittt rrer e e e e e e e e e e e e e e e e e e e e e e emenseseesnrnnnnne 5
2 Methodology Adopted to Undertake Study.............oooiiiiiiiieeeiiiiciccecccee e 6
N R (= Tod of PP PP PPPPPPPRPPTIN 6
2.2 Survey Resources and MethodolQgy.........coueeeiiiiiiimmmiiiiiiiieeeee e eeeeee e 6
2.2.1  SUIVEY EQUIPIMENL ...t emme ettt rmmee s e e e e e e e nmnee e 6
2.2.2 Bathymetric Survey and Survey Launch............ccccoveviiiieeei e 7
2.2.3 TOPOQrapPhiC SUIVEY.....cciieiiiee i i i e e e e e ettt rrneeeeeeeeaaaaeaaasaaaeeeesennaaned 8
A O 11 ] 1 1o ] RSP 9
2.3 Description of Benchmarks (BM) and Reference Level.......ccoooooviiiiiiicccnieenvieenee, 9
2.4 Tidal influence Zone and Tidal VariatiQn..............cceeeeiiiiicceeneiiiiiiieieee e esieeee e 11
2.5 Methodology to fix Chart Datum / Sounding Datums...........ccceeevvieriiccveeeeeeeeeeeeee. 12
2.5.1 SIOpe CalCUIALION. .....cceiiiiiiiiiiii ettt e s s 12
AT 1o 10 [ oo [Tg o I I T (U o 13
2.6 Yearly Minimum and Maximum Water LeVeL..............ooiiiiiiieemiiiiiiiceeeeeeeiie 13
2.7 Transfer of SOUNAING DATUML..........coiiiiiiiiiiierr e ee e e 13
2.7.1 Sounding Datum adopted for Dredging Calculation.............ccccccoviicceeeiiiiinnnnnn 14
2.8 Table indicating Tidal Variation at Different Observation Paints..............ccccvvvvveen. 16
2.9 Salient features of Dam, Barrages BIC.....cccceieeiieiiiii it imeeeeeeeeeeeeeeee e eeee e 16
2.10 Erected IWAI Benchmark Pillars...........coooooiiiiii e 16
2.11 Chart Datum / Sounding Datum and Reductions Details..............c.oevveeeeeennnn. 17
2.12 HFL/MHWS values of Bridges/CroSSs StrUCTUIES..........cooiiiuvriiiieeniiieieeeeeeee e 17
2.13 Graph: Sounding Datum and HFL vs Chainage...........ccccvveiiiieeneeeeeeeeeiineee 18
214  Average Bed SIOPE......oo i iiiiiiiiiiieee e 18
2.15 Details of Dam, Barrages, Weirs, ANICUL, £1C..........covverviiiiiiieemiieiiiiee e eeeeeenn 19
2.16  Details Of LOCKS. .....uuuiiiiiiiiiiie et 19
2.17 DetalS Of AQUEAUCTS.......cuiiiiiiieiiiiiiiieee et eee bbb e e e e e e e ssbeaneeas 19
2.18 Details of Bridges and Crossings over Wateray............cccceeeeeaaccceeeeeeeeeeeeeeeeen. 19
2.19 Details of other Cross structures, pipees, underwater cables...............ccccoee..... 23

IWAI, Region VI, AVM Candfinal Feasibility Report

" 1IIC TECHNOLOGIES



6

IWAI,

" 1IIC TECHNOLOGIES

2.20 Details of High Tension Lines / Electric lines / Tel@mmunication lines.............. 23
2.21 CurrentMeter and Discharge details...............euviiiiiiice e, 23
2.22  (8) SOil SAMPIE LOCALIONS. .......uuiiiiiiieeeeeiiiiceee e ee e e e e 23
2.23  (b) Water Sample LOCAtiONS.........ccoooiiiiiie e mmmr e 23
2,24 ANAIYSIS ...ttt e e e e ennnr e e e e e e e e e a 24
DeSCriptioN Of WALEIWAY........eeveeiiieeeiiiiiiemmr ittt e e e e e e s e e e e e e e e e e s s seeenanes 25
3.1 SubStretchl: From Poovar beach to Kollemcode (Ch. Okm to 3.5km)................. 25
3.1.1 Observed and Reduced RiMBEd Profile............ccooiiiiiiiimmmiiiieeccce e 27
3.2 SubStretch2: From Kollemcode t&€hinnathurai (Ch.3.5km to 9.5km)................... 28
3.2.1 Observed and Reduced RiMBED Profile............oooviiiiiiiimmmiiiieeeeee e 29
3.3 SubStretch3: Chinnathurai to Erayumanthurai (9.5km to 11.30km)..................... 31
3.3.1 Observed and Reduced RiMBEd Profile............cccooiiiiiiiiimmmiiiieeeeee e 32
3.4 Other ASPECES Of WALEIWALY.........ccuuvriiiiiiieee it rmmme e e e 33
AL FISNING . cciiiiiiiiii e 33
3i4.2  INAUSTIIES. ...ttt e e et e e e e e e e e e n e e r e e e e e e e as 33
G 2R T O 0] o LU RPN 33
4.4 SEIEMENTS ... ..t e e e e e e ena e e e e as 34
3.4.5 Irrigation/DriNKiNG WALEL.........uvuuiiiiiiiiiiiiiiimmneeeeeeeeeeeeee e e e e e e e e eeeesss s e e e ae e e e e e e eas 34
3.4.6  IMPOItaNt CIlIES/TOWNS. ...ttt e e rmmee e e e e e e e e 34
G B A W - 1 a1 o To T = (o 34
4.8 LANUUSE. ... .ottt aa e 35
3.4.9  CoNnStruction Material...........eceiiiiiiiiiiiieeee e 35
3.4.10  Cargo MOVEMENL.......ccoiiiiiiiiiee ettt e e e e e e eeeeeeeseensraneee s 35
3.4.11  PaSSENQEr FEITY SEIVICES.....uuuuiiiiiieiiiiiieeeaiiie et e e e e e e s e ensbre e eeeae e e e 35
3.4.12  HiStoriC IMPOIANCE........ccoiiii i mmmr e e e e e e e e e e e e e e e e e e e e e s aeas 36
G 3t TG T I o U 1Y o 36
3.4.14  Proposed Fishing HarbOUL............. et 37
3.4.15 Irrigation Canals and OULIELS.............ccoiriiiiiimmmiiiiii e 37
TOIMINAIS. ...t e e e e e e mene e e e e e e 39
4.1 Proposed Locations for Construction of New Terminals...........cccccvvviieeeeeeennnnnns 39
Fairway DeVEIOPMENL........ . ettt e eea e a e a e e e e e e e e 41
5.1 Designchannel of the WaterWay............couueiiiiiiimemniiiiiieee e seeee e 41
5.2 FairWay DIMENSIONS . .....cciiiiiiiiiiieee e emme ettt e e e e s rmmee s e e e e e e e e s s nnnne s s Al
5.3 Calculation of Dredging QUAaNTILY.........cccooieiiieerieiiccce e eeeeeeeeeeeeeeeeeeeeeeee e AL
CONCIUSION. ...ttt rmmme e s nnnnnneeeeee e A
6.1 DescCription Of WaterWaYS. ......cooviiiiiieeieeeieieeeeae e e e e e e e eee e eeeeeeeeeeeeneeennnes 44
Region VI, AVM Candtinal Feasibility Report Pageiii



" 1IIC TECHNOLOGIES

6.2 Condition Of CaNal DEO..........uiuiiiiiiiiiieee e 44
6.3 Methods for Making Waterway Feasible..............cccocvviiiieeeeciieveennnn 45
6.4 Modifications/ IMProvemMENt MEASULES ..........cccuuvrrriiiieeeereeeeee e e ee e e e ememreeeeeens 46
6.5 RECOMMENUALION. ... .uuiiiiiiiiieii i iirrer e e e e e e e e e s s s b ennasbbreeees 46

7 DetailsS Of ANNEXUIES......eiiiiiiiiiiiiiiiii e ieeetii et enrnr e e e e e e s s s bbbt e e e ennnreeeaeeeas a7
Annexurel Source and type of data collected from various
AQENCIES...covvvevieeieeeeieeeeeeeeeeea e 49
Annexure2 Stretch wise data of Observed Depths to Reduced
Depths.....coooooiiiiiiiiiiiiiin 5l
Annexure3 Min./Max. Depth, Length of Shoal per kwise for different classification in the
designed dredged ChaNNEL............cooiiiiiiiii e neee 53......
Annexure4 Water Level
D= = 13PN 58....
ANNEXUIES SUIVEYDALES. .......cciiiiiiiiiieee e 95....
Annexure6 Details of Bank ProteCtion..............eeuiiiieiiiiiiiiiiiiieee e e 97
Annexure?7 Details of Riverside
FEAIUIES....ciiiii e 103.
Annexure8 Horizontal and Vertical
CONLIOL....cc et e 108
Annexure9 Equipment Photographs............oeviiiiiiiiiiiiieeee e 114....
AnnexurelO Benchmark Pillar
FOIMS. .. e 117
Annexurell Levelling
DALA. .. m—————— e 124
Annexurel?2 Current Meter and Discharge
Calculation...........ueeeeeeeeiiiiiiieeeeeeeeeeeeereeeeeeea e 134
Annexurel3 Soil SAMPIAANAIYSIS. ........coiiiiiiiie e 139..
Annexurel4 Water Sample
ANAIYSIS. . ean 143..
Annexurel5 Calibration CertifiCates..........ooovveiiiiiie e 145....

Annexurel6 Survey Chart Scheming Index and chart detailS.cccceee . vvvveeeeeenneee. 154

Annexurel?7 Field Photographs. ... 158.....
Figure 1- Locations around the Survey StretCh............ooooviiiiiiceei e 3
Figure 2- Full course of AVM Canal........ccoooiiiiiiiii e e e 4
Figure 3 Map of AVM Canal..........ccuuiiiiiiiiiiiiee e 5
Figure 4- Spot Sounding 0N AVM Canal.............coooiiiiiiii e 8

IWAI, Region VI, AVM Candtinal Feasibility Report Pageiv



" 1IIC TECHNOLOGIES

Figure 5 Spot leveling by DGPS iN ProgreSs........uueeieiiieiiiiiiiceeesisiiiiee e eeen e 8
Figure 6 LBM at Thengapattnall............ccceevviiiiiiieiee i ee e eeeeee e e e e eeesee s 10
Figure ZLayout of Proposed Fishing Harbddihengapattnam..............ccccevveeeiiecceeennnnne 11
Figure 8 View of Pozhi from Poovar Lake to Open Sea.........cccccveeeiiiiccceeiiiciiiiiieeeeee 12
Figure 9- Slope CalCUulation.............coooiiiii i e e aeees 13
Figure 10 Transfer of Sounding DatuiTP_AVMO02 to TP_AVMOL.......ccccceviiiiiiiiinnnnne 14
Figure 11- SD and HFL VS ChaiNage............uuviiiiiiiiiiice et mmee e 18
Figure 12 Soil &Water Samplingf AVM canal.............ccccoiiiiiiiimmmniiiieee e 24
Figure 13 Poovar beach to Kollemcodé&tretchO1 (view near to Holy Marry Statue).....25
Figure 14Waste dumping on AVM Canal (1.2 km Chainage)........cccccceeviviiiemmrinvennnnn. 26
Figure 15 Stretch 1 Rivebed Profile..........ooiiiiiceeee e 27
Figure 16 Kollemcode to Chinnathurdi Stretch02 (Middle Rortion).............ccccevvvvveeee. 28
Figure 17 View of AVM canal Middle stretches.............ccccovviiiiiieeeiiiieieee e, 29
Figure 18 Stretch 2 Rivebed Profile for Soundings.............cccviiiiiiiieesiiiieeeeeiee, 29
Figure 19 Stretch 2 Rivebed Profile for Elevations..............cccccvvvivieeeiiiiiii e, 30
Figure 20 View of AVM Canali StretchR03 (Erayumanthurai)...............cevvevvvivvieeeneeneenn. 31
Figure 21- Stretch 3 Rivebed Profile folElevations...............cccviiiiiiiieeeieeeee 32
Figure 22- Stretch 3 Rivebed Profile for Soundings.............cccviiiiiiiieesiieeeeieee, 33
Figure 23- Thick Coconut trees on riverbank of AVM canal...................oo e, 34
FIgUre24 - ROAA NETWOIK........ciiiiiiiieiiiie ettt e e ee s e e e e e e e e e e e e e aaeeeaeeeeanenreens 35
Figure 25 View of Poovar lake with Floating accommodation on Background (0.5 km

(o] 0 F= 1T T To 1) IS 36
Figure 26- Tourist boats operating near Poovar Lake (0.7 km chainage).................... 37

Figure 27Site for proposed fishing harbor at Thengapattnam (1.3 km from Erayuman®iurai)

Figure 281 RIVErSIdE FEATUIES. .......uiiiiiiiiiiiiiireeiee et eees e e e e e s 38
Figure 29 Fairway Channel DIMENSIONS ...t 41
Table 1- State WISE WALEIWAY ........c.ceiiiiiiiiiiiiieeetieeeeeeee e e s s aibbbee e e eeeessee e e e e e e e s s annbeeeeeesenes 4
Table 2 Survey Equipment Used...... ... 1.
Table 3Reference Level Value of Thengapattnam LBM..............cooviviiiieeeiiiiiiiiiiie 9
Table 4- Accepted Station Coordinates (WEB8)...........coviuuviiiiiiiiiieeeeee e 9
Table 5 Tidal variation- AVIM Canal..........ccccooieiiiiiiiiii s ceeeeeeeeeeeeeeeeeeeeree e e e 12
Table 6- Slope calculation AVM Canal........ccoooiiiiiiiiiii e 13
Table 7 Transfer of Sounding DatuinTP_AVMO02 to TP_AVMOL.........ccccevvveeeeeiiiienn 14
Table 8 Sounding Datum for Dredge Volume Calculation..................evvvvieeeeieeeeeeeennn. 15
Table 9- Value of Tide Pole W.rt MSL........ooooii e 15
Table 10 Tidal variation at Different Observation POINES..............uuuieiiiicccieeeiieieeeee. 16

IWAI, Region VI, AVM Candtinal Feasibility Report Pagev



" 1IIC TECHNOLOGIES

Table 11- Erected BM Pillars............uueeieeeiiiie et eeeees s e e e e e 16
Table 12- CD /SD and REUUCLIONS.........uiiiiiiiiiiiiiieeeiteeeeee e e e e e e nesssseeeeeeee e e e s nanes 17
Table 13- HFL/MHWS values of Bridges/Cross StruCtures............ccuvveeveeeeeemeeeeeenninee 18
Table 14- Average Bed SIODE.......ooii it 19
Table 15 Details of existing Bridges and Crossings over Waterway............cccceeeevveeee.. 22
Table 16- Current Meter and Discharge Detalls..............cuuviiiiiice e 23
Table 17- Soil SAMPIE LOCALIONS. .......uueiiiiiiiiiiirreii e e e e 23
Table 18-Water Sample LOCALIONS. ........uviiiiiiiiiiiiieeeii e mees e e e 23
Table 19 Stretch 1 Dredging QUaNTitY...........cooeiiiiiiiii e 26
Table 20- Stretch 2 Dredging QUaNTITY..........oiiiuiiiiiiiii e 29
Table 21- Stretch 3 Dredging QUaNTITY..........oiiiiiiiiiiiii et 32
Table 22- Proposed fishing harbor at Thengapattnam.............ccccccvvieceeeeieeiieeieeeeeeeee, 37
Table 23Location of local Terminal on AVM Canal...........cccuvvvviiiiiiieccee e 39
Table 24Proposed Location®r Terminal CoONStrUCtioN............cvvvvvvviieeiiieeniieeeeeeeee e 40
Table 25 Dredge VolumMES ClaglS......ccooooiiiiiiii e rrrrrne e e e e 42
Table 26- Dredge Volumes Clag$...........uuuuiiiiiiiiire e ree e 42
Table 27-Dredge VoIumMES Clagidl ............uuuuriiiiiiireceeeceeee e errer e 43
Table 28-Dredge VoIumeES Clagly/ ........coovveviiiiiiiiiiieeees et eeeeeeaeeeeneeennes 43
Table 29 Stretch wise Average width and slope of waterway................ccoooeeecvivvvnnnnns 44
Table 30 Classwise Reduce®redging quantity.............ccceevvviiiiiieemiieeiee e 45

IWAI, Region VI, AVM Candtinal Feasibility Report Pagevi



" 1IIC TECHNOLOGIES

List of Abbreviations

AVM Anantha Victoria Marthandam Canal
CD Chart Datum

DGPS Differential Global Positioning Systems
ETS Electronic Total Station

GPS Global Positioning Systems

LBM Local Bench Mark

MSL Mean Sea Level

RL Reference Level

SD Sounding Datum

SBAS SatelliteBased Augmentation System
TBC Trimble Business Center

FRP Fiber Reinforced Plastic

PIA Projectinfluence Area

NH National Highway

SH State Highway
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SALIENT FEATURES AT A GLANCE

Particulars Details
1. Name of Consultant IIC Technologies Limited, Hyderabad
2. Region number & State(s) Regioni VI , Kerala and TamilnadStates
3 Waterway stretch, NW # National Waterway N& 13
' (fromé. to; t o| Poovar to Erayumanthurai (BDkm)
4, Navigability Status At present partially navigable
Ch. Ch. . -
. . . Tidal Variat
Tidal & non tidal portions From To e Tariaton
0 2.10 0.2m
a .
) (frome to, leng 2.10 9.5 Non Tidal area
variation)
9.5 1130 0.3m
LAD status (w.r.t. CD)
i) Survey period (.. to ..) LAD (m) | 0-3.5 km 3595 | 951130 Total
- ' km km
i) <1.2 m (km) <12 2.8 5.00 2.80 10.60
1.5-1.7 0.25 0.00 0.00 0.25
iv) 1.5 mto 1.7 m (km) 1.8-2.0 0.20 0.00 0.00 0.20
2 0.15 0.00 0.00 0.15
1.8 mto 2.0 m (km >
v) 1.8mto2.0m (km) Total 3.50 5.00 2.80 11.30
vi) > 2.0 m (km)
Cross structures
i) Dams, weirs, barrages etc Cross structures
(total number; with navigation (i) Dams, weirs, barrageNil
) locks or not) (i) Bridgesi 26 Nos
c
ii) Bridges, Power cables etc Horizontal Clearance randelm to 21.8m
[total number; range of horizontal | Vertical Clearance range 0.5m to 3.6om MHWS
and vertical clearances] (iii) Power Cables Nil
d) Avg. discharge & no. of days Discharge data not available from authorities
Chainage(km) Slope
From To (A/B)
0 3.5 1:0.651
e) Slope (1 in €e.) 3.5 9.5 1:0.077
9.5 11.3 1:0.842
Average Slope:10.109
5. Traffic potential Non Navigable at present condition
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# Particulars Details
) Present IWT operations, ferry No IWT operations had been founahcal Ferry Service by
a
services, tourism, cargo, if any small boats and operatiaf tourism boats.
b) Important industries within 50| No major industries. Found small scale Coconut Husk
km Processing industries near to canal.
Distance of Rail & Road from ,
C) SH179 and SH91 are passing parallel through the AVM ¢
Industry
1. The canal can be developed for navigation with 3(
bottom width and 1.8 m depth below datum with a g
. slope of 1:3.
Consul tantds r el|2 Dredgingto the tune of 7.42 lakh cu.m is to be carried
6. going ahead with TEF / DPR to adieve this target. Waterway may be developed
_ Class Il waterway.
preparation 3. No cargo movement or passenger movement is envig
through this canal.
Considering the navigation feasibility of the AVM cal
recommended to go ahead with TEF/DPR.
7. Any otherinformation/ comment | Nil
(Signature)
Date: Name of Consultant
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1 Introduction
1.1 Background

The AVM canal is a mamade canal excavated in 1860 during the reign of
Marthanda Varmavlaharaja of Travancore state. It was a scheme for connecting
Thiruvananthapuram with Kanyakumari and thus extending the water connectivity to
the extreme South of the country. All the coastal villages numbering more @han 2
including, Pozhiyoor, Kollengde, MarthandanthuraiChinnathurai,Thengapattnam
Colachel, and Mondaicadu, akpendean upon this resource for most of their needs,
including day to day transportation of men and materials. Since vast network of road
exist in the region, today the A¥ canal is not being used for transportation purpose.
To assess the feasibility of water transportation over this stretch of river a bathymetric
survey and topographic survey was carried out by IIC Technologies Ltd. on behalf of
IWALI .
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Figure 1 - Locations around th&urvey Stretch

The weather was sunny throughout the period during survey operations. The weather
was very favorable for boat operations and various topographic surveys, which
includesa lot of man efforts. The weather condition remains same for the entire
duration of the survey.
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1.2 Tributaries of AVM Canal
No tributaries found for AVM Canal

1.3 State/District through which Canal passes

The AVM canal originates from Poovaake on Trivandrum district of Kerala and
passes through Kanyakumari district of Tamiln&tate.

Chainage (km) Length

State Name From To (km)
Kerala 0.00 2.80 2.80
Tamilnadu 2.80 11.30 8.50

Tablel - State wise waterway
1.4 Maps
1.4.1 Full course of the waterway

The map displaying the state boundary with road and rail network for the course of
water way is represented as below:

=%
=
%
Z,
&/

Figure 2 - Full course of AVM Canal
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1.4.2 Course of the waterway under study

The mapdisplayng the state boundary with road and rail network for the course of
water way is represented as below:
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Figure 3- Map of AVM Canal

1.5 Scope 6Work

[IC Technologies Ltd. conducted a hydrographic and topographic saivéyM
Canalfrom Poovar Beach at Lat 8°18'29.73"N, Long 77°4'45.20"Erayumanthurai
Bus Stop at Lat@4'54.16"N, Long 77° 9'33.50"E.

The scope of the work for the conduct of survey of AVM canal includes

1 Undertakebathymetricand topographic survey of proposed waterway.

1 Establishing horizontal and vertical control stations

1 Construction of benchmark pillars and establishing its reduced level w.r.to Mean
Sea Level

Setting up and deployment of water level gauges

Current velodly and discharge measurements

Collection and analysis of water and bottom samples.

A collectionof topographic features including existing cross structures.

= =4 =4
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1 Preparation of inventory of industries in the project influence area (PIA)
1 Analysis of survey dta, including assessment of water availability for navigation.
1 Preparation of survey charts and feasibility report

2 Methodology Adopted toUndertake Study

2.1 Recce

Advance recce of the survesgretch was conducted on™1Bec 2015.Recce started
from Poovarbeach (Pozhiyoor) by hiring a small baat 16" Dec 2015 The canal
takes off from South Poovar beach in Kerala and flows almost parallel to the Arabian
Sea, at a distance of about 500 m to 1.5 km from the sea $honerges with
Thamirabarani Rer in Tamil Nadu before its outfalls into the Arabian sea.
The approximate length of the canal is30km.

Thick vegetation exists at many locations on either bank makes it difficult for taking
spot leveling (as we have to study for mmmm 100 m wide corridor if the
width of the water body is less than 100 m).

2.2 SurveyResources aniethodology

The survey was commenced on 20th Dec 2015 and completed on 18 Feb 2016. The
survey was undertaken on a scale of 1:1000, with sounding linexngp&ept at 50 m
and plotted on UTM Projection at Zone 43N as directddercontract specifications.

2.2.1 Survey Equipment

Following equipmentere employed for the bathymetric and topographic survey

Equipment Make Eqpklgerlal Qty. Employed
Echosounder ELAC Hydrostar Digital 308 1
Echosounder
Current Meter Valeport801 - 1
Tide Gauge | Manual (Pole type) - 3
Grab Samplel Vanveen - 1
Water Niskin WaterSampler - 1
sampler
Hemisphere Differential
DGPS DGPS 18260616 1
DGPS Sets | Trimble R3/R4 - 06
Sokkia Auto level & 120775
Auto Level Accessories 120595 02
ETS Trimble M3 - 01
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(EZ/aSIibration Bar Check ) 1
Software HYPACK Survey Version b 1
Software AUTOCAD 2012 1
Software Microsoft Office 2013 1
Software Trimble Business Center Version?2 1

Table2- Survey Equipment Used
2.2.2 Bathymetric Survey and Survey Launch

The bathymetric survey was conducted by hiring shallow draft boat (small FRP boat

fitted with OBM) namelOy 6o6Vade K khev etitvielr
Poovar Lake. The maximum possible stretch of the canal was covered during the
maximum flood water available within the canal due to the closing of sea opening

(Pozh). Another Low draft fishing boat was also hired for Erayumanthurai Side.

ELAC Hydrostar wa used to obtain soundings onboard the survey boat. A working
frequency of 210 KHz was used for sounding operations. The digital output from the
echo sounder was automatically fed to the HYPACK data logging softwareeah a

time basis forthe acquisition of survey data. No breakdown of equipment was
reported and the performance of the equipment was found to be satisfactory during the
entire duration of the survey.

The sound velocity was set to 1500 m/s on single beam echo sounder during
acquisition. TheDaily bar checks were done prior to the sounding operation and
beforethe closing of the sounding operation for the day. Being very shallow depths,
the echo sounder depths were atsosscheckedin between by using demarcated
sounding poles during the adunct ofthesurvey

The spot soundingvasalso carried ouin the area where the survey boat cannot be
operated due to low depth. The hemisphere DGPS and Sounding Pole were used for
Spot sounding at shallow locations in the AVM canal. The DGPS positoig avith

water depthsvasrecorded simultaneously and the tidal reductias applied to the
obtained depths.
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Figure 4 - SpotSounding on AVM canal

2.2.3 Topographic Survey

The topographic survey 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 oflocal informationalong the river Banks

The spot levels along the river were obtained by using GPS leveling technique. Local
terrain and limitation ofthe line of sight visibility prohibited the use of optical
techniques to a large extent. The data was post processed using Trimble Business
Center to get the correct position and height values of the rover locations visited
during the day. These spot level heightsre further compared and corrected in
referenceto the values obtained by Auto level and incorporated the final map.

The details of all spot levels are provided in the respective sheets being presented
alongwiththis report. Additionally, a soft cgpof the same in XYZ format is being
handed over as deliverable data.

Flgure 5- Spot Ievellng by“DGPS in progress
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2.2.4 Calibration

The equipment used for the survey was calibrated by the equipment supplier. The
equipment calibrationerificates are placed at Annexur#5 to this report.

2.3 Description of Benchmarks (BM) and Reference Level

The Details of ThengapattnanLBM was recovered from th&ayout of proposed
ThengapattnamFishing harbor, supplied by the Statéisheries Department
Tamilnadu. The details dthengapattnarhBM are as follows:

Sl. No. Station Latitude Longitude
01 ThengapattnarhBM | 8°14'25.41185N 77°10'07.44564"E
The Reference level Value w.r.t Thengapattnam LBM
(@ M.H.W.S 5.140
(b) M.H.W.N 5.380
(c) M.L.W.N 5.500 Meters Below
(d) M.L.W.S 5.750 ThengapattnarhBM
(e) M.S.L 5.440
) CD 5.930

Table3-Reference Level Value BhengapattnarbBM

The stations AVMO1 and AVM-02 areestablishechear to the starting and end points

of the stretch under studyy baseline processing from Thengapattnam LBM. These
stations arehosen for setting up asreferencestation for daily Topographic survey
operations. The raw data was logged on the DGPSvercaind the same was
retrieved on daily basis. The raw data was 4Jpostessed on daily basis by using
Trimble Business Center. The Auto Level was used for daily comparison and
reduction of DGPS heights to accurate MSL heights throughout the period of
Topaographic survey The final accepted WGS 8bordinatesof the various stations
used for Horizontahnd vertical contrchre as follows:

Ht. (in
Sl. : . . meters : Source/
No. Station Latitude Longitude above Chainage (km) Type
MSL)
Thengapattnar 1.4km Online
01 gap 8°14'25.41185\ |77°10'07.44564"E| 5.440 | Downstream of :
LBM processing
Survey stretch
02 | AVM-01 |8°18'14.97990N |77°05'01.15664"E| 2.364 0.71 Baseline
processing
03 | AVM-02 |8°14'51.9770"N |77°09'34.33606"E| 4.019 11.364 Baseline
processing
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The details of horizontal and vertical control established and methodology followed
for the conduct of survey is placed at Annex@ire

Figure 6- LBM at Thengapattham
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Figure 7-Layout of Proposed Fishing Harbdurhengapattnam

2.4 Tidal influenceZone and idal Variation

The AVM canal igidal canal and isonnected to sea on both ends
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