o ‘/\ ©
INLAND WATERWAYS AUTHORITY OF INDIA, A -13, SECTOR1, NOIDA

DIST-GAUTAM BUDHA NAGAR, UTTAR PRADESH, PIN - 201 301(UP)

NFINAL FEASIBILITY REPORT ON HYDROGRAPHIC SURVEY

DIKHU RIVER (NW-32) (63205km)
F R O MCGNFLUENCE OF DIKHU AND BRAHMAPUTRA RIVER TO BRIDGE AT NAZIRA

Survey Period from21.09.15 to 22.10.15

FINAL REPORT ON HYDROGRAPHICAL SURVEY OF DIKHU
RIVER, ASSAM

REPORT SUBMISSION DATE-05.112018

SUBMITTED BY:

PRECISION SURVEY CONSULTANCY
AVi chi t4b dKblkat BVest International City)

Salap Junction, Howrah Amta Road &

Bombay Road Crossing,

NH- 6, Howrahi 711 403

e-mail T info@precisionsurvey.co.in

Visit us I www.precisionsurvey.co.in




FINAL FEASIBILITY REPORT ON m
ADETAI LED HY DR GGR/EYIN ¥IKHU RIVER

= <
IN ASSAM ( 63.205KMS) .\V&\l

Acknowledgement

Precision Survey Consultancy (PSC), Salap, Howrah express its soreditede tolWAI for
awarding the work and guidance for completing this Projedetdiled Hydrographic Survey and the
Feasibility Report irRegiontll (Dikhu River ) from Confluence of Dikhu and Brahmaputra River

to Bridge at Nazira (63.205Km).

We woud like to use this opportunity to pen down our profound gratitude and appreciatiMss to

Nutan Guha Biswas IAS, Chairperson, IWAI for spending their valuable time and guidance for
compleingthispoj ect of i De &nd Tdpagdaph stgvelyrn Dkhudp ve r . 0

would also like to thanksShri Pravir Pandey, Vice Chairman, IA&AS., Shri Alok Ranjan,

Member (Finance)and Shri S.K.Gangwar, Member (Technical).

PSC wishes to express their gratitud€ty. Ashish Arya, Hydrographic Chief, IWAI, Cdr. P.K.
Srivastava, Ex. Hydrographic Chief, Shri S.V.K. Reddy, Chief Engineefl, IWAI for his
guidance and inspiration for this project. PSC would also like to tB&mkRajiv Singhal, A.H.S.,
IWAI for invaluable support and suggestions provided througtthe survey period. PSC is pleased
to place on record our sincere thanks to other staff and officdAlf for their excellent support

and ceoperation throughout the survey period

Document History: Final Feasibility Report of River: Dikhu, Assam 2|Page
Survey Period: From 21-09-15 to 2210-15



FINAL FEASIBILITY REPORT ON m

ADETAI LED HY DR GGR/EYIN ¥IKHU RIVER ® 2 Py

IN ASSAM ( 63.205KMS) '\/\\//\l

List of Abbreviations

CD Chart Datum
DGPS Differential Global Psitioning 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 Centre
FRP Fiber Reinforced Ristic

Document History: Final Feasibility Report of River: Dikhu, Assam 3|Page

Survey Period: From 21-09-15 to 2210-15



FINAL FEASIBILITY REPORT ON mmm
ADETAI LED HY DR GGREPINDIKHU RIVER d o
IN ASSAM ( 63.205KMS) ml"\

Table of Contents

Section1: INtroductory CONSIAEIALIONS ...........uviiiiiiiiee e icee e e e e e rmene s r e e e e e e e s snene e 11
1.1 River Course: Background information, Historigdgbrmation, Origin, End...................ooooeviieee 11
1.2 Tributaries / Network of RIVEI BaSIL.......ccooiiiiii e emme e e e e e e e e e e e e e e e e e e e e e e e enennnes 12
1.3 State / District through WhICh MVEr PASSES........coiiiiiiiiiiieer e 12
1.4 Project Site LOCAtION MAP.........coooiiiiiiiii e et e e e et e e e e e e s e eesa s s e e s s e e e e e e aeaeas 12
1.5 RIVET KBY MMttt rmmm et e et e e e e e s s amme e e e s e et e e e e e e e e e mnnesanns 13
GRS ToTo o1 TN0 ) LY PP 14

Section2: Methodology Adopted to undertake Study.............ooooiiiiii e 15
2.1 Methodology Adopted including Resources and equipment usedldomdtan. ...............c.coevveeeeriicee 15
2.2 Description of Bench Marks (B.M) / authentic Reference Level Used:..........cccccvvieeeiennnnnnnn. 17
2.3Tidal Influence Zone and tidal variati in different StretChes............cccvveiiiiiicceee e, 18
2.4 Methodology to fix Chart Datum / Sounding DatUml.................oooiiiirecii e 18
2.5 Six years minimum Water Levels toieerat Chart Datum (CD) / Sounding Datum (SD).............. 18
2.6 Transfer of Sounding Datum table for tidal rivers / canals...............ooovvieeeicciicice oo 18
2.7 Table ldlicating tidal variation at different observation points (say at every 10.Km)................... 18
2.8 Salient Features of Dam, Barrages, Weirs, Anicut, Locks, AQUedUCES.£1C.............ccevvicceerrnnnnee 18
2.9 Description of erected Bench Mark PillarS:.............oooiiiiiimmmriii e ee e 19
2.10 Details of collected Water level of different gauge stations.................coo oo ceeeiiviininee 19
2.11 Chart Datum / Sounding Datum and Reductions detailS:.............cccvviieeeiiie i 20
2.12 High Flood Level (H.F.L.) at known gauge stations and BBIUrES:.........ccceeeeeereieeeeeiiimmeeeeee. 21
2.13 AVErage B SIOPE:. ... ... ettt e e e e e e e e e 21
2.14 Details of Dam/Barrage/Weirs/Anicut etC. W.r.t MSL . .....ooiiiiiiiiiiiiii e 21
P2 R B = - V] (S0 o Yo SRR 21
2.16 DetailS Of AQUETUCES:........uuieiiiiiieeiiieeeer ettt e e e e e e e e et bbb e e e e e e e e e e e e s s e nnasbbbe e e e e e e eeeeeaannn 21
2.17 Details of existing Bridge and Crossing OVEr WateIWaY:...........ceeeeeeieeiiccmeeeeeeeeeeeeeeeeeeeeeeeesaeeens 22
2.18 Details of other Cross structures, gipes, under water cables:.................c. oo 22
2.19 High Tension Lines / Electric Lines/Taemmunicamdn lINeS:...........cccuvviviiiieiiiicccee e 22
2.20 Current Meter and Discharge DetallS:..........ooiiiiiiiiiiiiieeiiee e 23
2.21-a. SOil SAMPIE LOCALOIS: ... ceiiiieiiiiiiiiiiei et eeeet ettt e e e e e ettt eeees et e e e e e e e e s s abb b e e e e eneseeeeeeeeeaaanne 23
(VAT oY (=T ST T g g o] (= o o= 11 o] c U T 23

Section3: Description of Waterway StretCh WISE...........uveiiiiiiiiiiieee e 24

3.1From Chainge 0.00 Km to Chainage 10.00 Km (Brahmaputra confluence to Dikhow Mukh villa2#)

3.2 From Chainage 10.000 Km to Chainage 20.000 Km (Goshkota village to Gaurisagar.village)..27

3.3 From Chainage 20.00 Km to Chainage 30.00 Km (Gaurisagar village to Sesur Khowa.village9

3.4 From Chainage 30.000 Km to Chainage 40.000(8esur Khowa village to Kamar Phodia village30

3.5 From Chainage 40.00 Km to Chainage 50.00 Km (Kamar Phodia village to Singha Duwar Grant village

32
3.6 From Chainage 50.00 Km to Chainage 63.205 Km (Singha Duwar Grant village to Nazira.vill&ge)
R Yo [0 [ ir= T T oRR U Y=Y 36
ST =Tod 1[0 IR S =T 01T PP PPPPPPRRSRP 44
Document History: Final Feasibility Report of River: Dikhu, Assam 4|Page

Survey Period: From 21-09-15 to 2210-15



FINAL FEASIBILITY REPORT ON mmm
ADETAI LED HY DR GGREPINDIKHU RIVER d o
IN ASSAM ( 63.205KMS) ml"\

R B 1Y = T ol =Y T BT EY ST 0 VLY =] G { oSO 44
Section 5: Fairway deVEIOPMENE. ... ..ottt ettt rrrr e e eeeeeeaeaaeaaaeaaeaeseaaanennnnsnnnnnnns 45
Y= Tex 10 I T @0 o V] 11 L3 o o 1 UOURUUPRURPPRPSPRRRR o |
6.1 Dredging QUANTIEY - ... ...eeeiiiieeiiieiiitiiirerer e e e e e e e e e e eeeeeeeaaeeesamaaereerenrr e nan e s aas s aaa s mmmreeeeeeeeeeeereereeeeeeesannns 49
F N gL L= ([P T OPP PP PRSPN 50

Annexurel Source and type of data collected from various ageRnCLeS............ccoevviiimmriniiiriireeeeeeens 50

Annexure2 Min. / max. depth, length of shoal per#mise for different classification in the designed

Aredged CRANNEL. ...ttt e e e e e s smmne e e e e r e e e e e e e e e s s nmnne s aanne 50

Annexure3 Observed depth at 200 M INTEIVAL..........uuuuiiiiii e 59

Annexure4 Reduced depth at 200 Meter INTEMVAL............oiiiiiiiiiiiee e 68

Annexure5 Details of Bathymetric SUrVeys Carmied QUL ............ccuuuiiiiiiieeeieee e 77

Annexure6 Bank Protection|ang the Bank................uuuuiiicee e eeeer s 77

Annexure7 Details of Features across the Bank:..........cccooooiiiiiiiicciiiereceeeeeeeeeeeeeeeeeeen s 177

Annexure8 Detailed methodology adopted for carrying sutvey. Horizontal Control and Vertical Details

(@0 11 (0] SO SRTPOPPRRRPRRN 78

Annexure9 Photographs Of EQUIDIMEAL: ...........uuiiiiiiiee et emmme e e e e e e ammne s 81

ANNEXUrel0 BeNCh Mark BrmMISE. .. .c.uiiiiiiiiiiie e ceeee st e e e ee et e e e e e e e e s s mn e nnbeeeees 84

Annexurell Levelling CalCUIALION: . ...........ii i iiiiiieeer e e e e e e e 91

Annexurel2 Soil SAMPIE REPOFL........ccoo i e e e e e e e e e eer e e e e 93

ANNEXUIEL3 Water SAmMIPIE.. ... .o e e e e e e e e e e e e e e e s as s aeee s s e e e e e e e e e e eeeaaeens 97

Annexurel4 Calibration CertifiCate:..........iiiiiiiiiiieiiiee e s 99

ANNEXUIELE SUIVEY CRaAM:........oiiiiiiiiiiiiiieieree e e e e e e e e e e e e eeee bbb mmmeeeeaaeeeaeeeaeeees 105

Lists of Figure

Figure 1Site Map Of DIKNU RIVEL...........ouiiiiiiiiieiee e e e e e e e e e 11
Figure 2 Project Site€ LOCAION IMAP. .......cciiiiiiiiiiiiiieeeet ettt eeet e e e e e e e e s s eeenss e e e e e eeeeeeaas 12
FIQUIE 3 RIVET KKBY MAP... . uiiiiiiiiiiiiiiiitiiimmee e e e e e et e e et e e e e e e e et e e e e eeee e s e s s ee s smmmseeeseeessessssesssssssessnnnes 13
Figure 4Bathymetry SUIVEY WOTK. ... e e aee e s e e e e e e e e e e e as 16
Figure 5 G.T.SBench Mark & C.W.C Gauge Position of DIKhU RIVEL..............coooiiiiimemiiiiieeee s 17
Figure 6 Chainage 0.00km to Chainage 10.00.KIM...........cooiiiii i 24
Figure ZBamboo Bridge (CHRage 4.019 KIM).......uuiiiiiiiiiiiiiiieeei e e e e e en 25
Figure 8 Dikhumukh ferry Ghat (Chainag@.750 KM)..........cooiiiiiiii e 26
Figure 9 Goshkota Ferry Ghat (ChainagB244 KM).........oooiiiiiiiiiieeee e 26
Figure 16Chainage 10.00 km to Chainage 20.00.KM...........ccooiiiiimmmiiiiiiee e eres e 27
Figure 12 Wooden Bridge (ChaiNagEr KIM)...... ...t eeeee e e e 28
Figure 12 Chainage 20.00 km to Chainage 30.00. KM..........cooiiiiiimeiie e eres e 29
Figure 13 Chainage 30.00 km to Chainage 40.00.KIM...........uuuuie e 30
Figure 14 RCC Bridge (ChainagB4.294 KIM)..........uummiiiieeeiiiiieemes et e e e s mee e e e e e e 31
Figure 15 Chainage 40.00 km to Chainage 50.00.KIM...........c..uuiiiiiiieeeiieeee e 32
Figure 16 Dikhu Skeel Bridge (Chainag@2.544 KmM)..........oooii i 33
Figure 17 RCC Bridge (Chainag@2.575 KIM)........coooiii i mmme e e e e e e e e e e e e e e 33
Figure 18 Chainage 50.00 km to Chainage 63K20A..............oooiiiiiiii e 34
Figure 19 RCC Bridge (Chaina@.202 KM)........coiiiiiiiiiiiiiiieeee e eeesre e e e e e s eseeens 35
Document History: Final Feasibility Report of River: Dikhu, Assam 5|Page

Survey Period: From 21-09-15 to 2210-15



FINAL FEASIBILITY REPORT ON mmm
ADETAI LED HY DR GGR/EPINDIKHU RIVER . .
IN ASSAM ( 63.205KMS) ml"\

Figure 26Bamboo Bridge (ChainagD.703 KM)........coooiiiiiiii e mmmr e e e e e 35
Figure 220bserved depth at 200 meter INtELVAL............ooo i 67
Figure 22 Reduced depth at 200 meter iINErVal..............oocciiiiieeeiiiiiiiee e ieesreeee e e e e snnnneeeen L O
Figure 23Topography SUIVEY INSITUMEIIL. ........uuuriiiiiiiiiiiiemee e e e e e e e e e e e e e e e e e e s eeee e s s e e e s smmmeeeeees 79
Figure 24 Bathymetry SUIVEY INSIIUMEIIL. .......ooii ittt ieee e nene e e e e e e eeensneeees 80
FIQUIE 25 SUIMNVEY BOAL........cii ittt ere et e e e sttt e e e smmme e e e e e e s et e e e e e e e e s ammme e e s 81
Figure 26 DGPS System INSLIUMENL............oiiiiiii e e e e e e e e e e e e e e e e s e ee e rer s s e e e e e e aeeeas 82
Figure 27 EChO SOUNTEr INSIIUMENT.........uiiiiiiiiei it e e rmmme e 82
o (U I O T (= o1 1Y [T (T 83
Figure 29 BM Form & Google image VIEW OF BI.........c..uuuiiiiiiiiiiiiice e rmmee e 84
Figure 30 BM Form & Google image VIEW Of BAZ ..........cooiiiiiiiiiiiii e 85
Figure 32 BM Form & Google image VIiew Of BAB ............ooooiiiiiiiiiiiiieeeicccccccc e 86
Figure 32 BM Form & Google image VIEW Of BM ........ooooiiiiiiiii e 37
Figure 33 BM Form & Google image VIiew Of BNB ...........oooiiiiiiiiiiii e 38
Figure 34 BM Form & Google image VIiew Of BMB ... 89
Figure 35 BM Form & Google image VIEW Of BM ........oooooiiiiiiiiiii e 90
Figure 36 Calibration Certificate 0f DGPS..........ccoo i aeees s 99
Figure 37 Calibration Ceiificate of EChO SOUNEL.............oooiiiiiiiiie e 100
Figure 38 Calibration Certificate of GRBTK ..........ooiiiiiiiiiieeeeee e 101
Figure 39 Bathymetry INSITUMENT..........ooi e rre e e e e e e e aeeaeeas 102
Figure 40 TOpOgrapny INSTIUMENT..........eiiiiiiiiiiieeer e e e e e e e e e e st nena e e e e aeeas 102
Figure 41 Site Picture of RIiVer Bank SIde.............oovviiiiiiiiieeee e 104
Document History: Final Feasibility Report of River: Dikhu, Assam 6|Page

Survey Period: From 21-09-15 to 2210-15



FINAL FEASIBILITY REPORT ON mmm
ADETAI LED HY DR GGR/EPINDIKHU RIVER . .
IN ASSAM ( 63.205KMS) m."\

List of Table

Table 1- Detail EQUIPMENT LS. ......ooiiiiiiieeeeeeeeeeee e mnne e e e e e e e e e eaaeeaaaaaas 15
Table 2 BENC Mark DELAIS. ........uueiiiiiiiiiiiiiiree et eeeeet e mmme e e e e e eaeeeeeeeeeeeeeeeees 19
Table 3 Water level data of different Gauge StatiOnS............eevvviiiiicce e 19
Table 4Chart Datum / Sounding Datum & Reduction Detalls...............coo oo e 20
BIE= Lo 1= o I D T = 1 21
BTl (ol AN T = To [N 1T IS (o] o 1= TS 21
Table 7 Bridge DETAIIS.......ccoiiiiiiiiiiiie ettt e e e e e s e e e enenr et et e e e e e e e e e e aeer s 22
Table 8 Details Of PIPE lNE........uuiiiiiiiiiiiiiieees e mnnr e e e e e e e e e e e e e e e e e eeeeees 22
LI Lo LT I = [T 4 o IR = PO PSPPI 22
Table 10 Details CUIMTENT IMBE LiSt..... ... s e ettt rres s e s s e e e s e e eaeeeaaeeaeeeeemenssrnsennrennnes 23
Table 12S0il SAMPIE LOCALION... ..o e e e e e e e e e e e e e s s e s e rer s e e e e e e aeeeeaeeaaaeas 23
Table 12 Water SAmPIE LOCATIQN. .......cviiiiiiiiiiiiiieeeiii e e eesse e e e e e e e e s s bbb s ennrs e e e e e e e e e e aanas 23
Table 13 Minimum & Maximum depth Of CIASE...........ouiiiiiiiirre e 45
Table 14 Minimum & Maximum depth Of ClasH ... 46
Table 15 Minimum & Maximum depth Of CIasBI ..............oooiiiiii e a7
Table 16 Minimum & Maximum depth Of CIASBY ..........uuuii e 48
Table 17 Dredging Quantity fOr Clash...........ccuuuiiiiiiiii e rmmne e 52
Table 18 Dredging Quantity fOr CIAsH ... 54
Table 19 Dredging Quantity fOr Class Hl..........ooovviiiiiiiiiieeee e 56
Table 20 Dredging Quantity fOr ClasS IV.........c..uuiiiiiiiiiei e meee e 58
Table 21 Details of Collected water level of Different gauge Stations.............eevvvvviiceeeeiieeeeeeee e, 76
Table 22 Details of Bathymetry SUIVEY............oooiiiiiiiiiieeeeccccccc e eeeeeeeeeevveeevvesversvsnreeneeeeeeeeea d €
Table 23 Leveling Calculation of DIKNU RIVEL.............ooiiiiiiieeiceee e 92
Table 24 SUIVEY CRaltl... ... e e e e e e e e e e e e e e e e e e e e e eeees e e e e e e e 105
Document History: Final Feasibility Report of River: Dikhu, Assam 7|Page

Survey Period: From 21-09-15 to 2210-15



FINAL FEASIBILITY REPORT ON m
ADETAI LED HY DR GGR/EYIN ¥IKHU RIVER

<
IN ASSAM ( 63.205KMS) l\‘/\\,\/\.

Salient Features of Dikhu River

Sl Particulars Details

1. | Name of Consultant Precision Survey consultancy
Region number & State(s) Region Il, Assam

3. | a) Waterway name a) Dikhu River
b) NW # b) NW-32
c) Total Stretch and length | _ _ _ _
declared NW f r o mé .; tofal{ ¢) FromConfluence of Dikhu and Brahmaputra RiverBridge at Nazira
length) (63.205km)
d) Survey Per i (d) 21stSeptemberto22nd October, 2015

4. | Tidal & non,tldal portions ~ | There are no Tidal influence or portions found in this zone of
(fromé thoaveradeetidg
variation) River.

5. | LAD status (Least Availabl Observed Depth
Depth

Sub Stretch-1 Sub Stretch-2 Sub Stretch-3
Sub Stretch-4
(0.00-10.00 km) (10.0020.00 km) (20.007 30.00 km)
(30.0040.00 km)
i)<1.2m 3.5 3.5 3.75 3.75
i)l.2mtol4m 2.75 2.75 2.8 2.8
iii)1.5mto1.7m 0.85 0.85 0.9 0.9
iv) 1.8 mto 2.0n 1.00 1.00 1.3 1.3
v) >2.0m 1.9 1.9 1.25 1.25
Totat10.0 Total10.0 Total 10.0 Total 10.0
Sub Stretch5 Sub Stretch-6
(40.0050.00 km) (50.0063.205km) Tl ()
)<1.2m 3.25 3.25 21.0
i)1.2mto1.4m 25 2.5 16.1
iii)1.5mtol.7m 22 3.1 8.8
iv) 1.8 mto2.0m 11 11 6.8
v) >2.0m 0.95 3.255 10.505
Totak 10.0 Totak 13.205 Total 63.205km
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Sl Particulars Details
ReducedDepth
LAD status (Least Availabl
Denpt Sub Stretch-1 Sub Stretch-2 Sub Stretch-3
epth Sub Stretch-4
(0.00-10.00 km) (10.0620.00 km) (20.00i 30.00 km)
(30.0040.00 km)
H<1.2m 25 25 2.75 2.75
i)1.2mto1.4m L5 15 18 18
iii)1.5mto 1.7 m 05 0.5 0.7 0.7
iv) 1.8 mt02.0 m 1.2 L2 L2 L2
V) >2.0m 4.3 4.3 355 355
Totat10.0 Totat10.0 Total 10.0 Totat 10.0
Sub Stretch5 Sub Stretch-6
Total (km)
(40.0050.00 km) (50.0063.205km)

H<1.2m 2.12 2.12 14.74
i) 1.2 mto 1.4 m 1.6 1.6 98
2. 2. 4
i) 1.5mto 1.7 m 0 0 6
) 1.2 1.2 7.2
iv) 1.8 mto 2.0 m

3.08 6.285 25.065
v) >2.0m

Total 10.0 Total 13.205 Total 63.205km

Cross structures
i) Dams, weirs, barrages etc
(total number; with navigation
locks or not)
i) Bridges, Power cables etc
[total number; range of horizont

and vertical clearances

i) There are a Dams, weirs or Barrages found in this zone of river.

ii) Total numbeiof RCC Bridged Three (3) Wooden Bridgeone(1)
Bamboo Bridge Two (2), Steel Bridgeone (1)

Clearance w.r.t H.FL Min (m) Max (m)
Horizont(?#)CIearance 26.020 41.810
Vertical Clearance
w.r.t. H.EL 4,529 6.254
(m)
iii) Electric Lines2 (Two)
Clearancew.r.t H.F.L Min (m) Max (m)
Honzont(ilq)CIearance 116.06 124.006
Vertical Clearance
wrt, HEL (m) 1.495 2.946
Document History: Final Feasibility Report of River: Dikhu, Assam 9|Page
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S| Particulars Details
River / Canal
7. Slope Reach Bed Level Distance rill(ljfrf ;:75:1
Change (m) (km) ( ) ( )
From To
0.000 2.000 0.243 2.000 0.122 12.15
2.100 9.616 0.924 7.516 0.123 12.29
9.617 24,517 1.810 14.90 0.121 12.15
24518 34.180 1.173 9.662 0.121 12.14
34.181 42.566 1.004 8.385 0.120 11.97
42,567 50.746 0.997 8.179 0.122 12.19
50.747 63.115 1.487 12.368 0.120 12.02
Total 63.01 Avg-0.121 | Avg-12.13
. Discharge
8. Discharge Report SI. No Chainage(km) (Cu.m/seq
1 9.616 117.046 Dated
ate
2 34.180 34.159 21.09 15 to
3 42.566 25.941 22.1Q15
4 63.115 50.925
Avg. Discharge 57.02
9. |'i) Present IWT operations 1) As Follows
Ghat andGoshkota Ghaare availableén this zone of rivenear at
any chainage of 0.750 km and 9.244 km respectivEhere is no cargo availi
in this zone of river.
10.| Approx Distance of Rail & Roa( Nearest Railway station
from Industry i) Simaluguri Junction Railway Statig¢f.65 km from riverside approx)
i) Sivasagar Town Railway Statigh.94 km from rivergle approx)
Name of National highway close tioe RiverNH-37, NH-61
Name ofSH- SH-1, SH-2, SH702C
11.| Any other information/ comment
Document History: Final Feasibility Report of River: Dikhu, Assam 10|Page
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Sectionl: Introductory Considerations

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

Dikhu Riveroriginates from Nuroto H area in Zunheboto district antid river traverses towards north along
the border of Mokokchung and Tuensang districts. The main tribsitaf river Dikhu are Yangyu ifiuensang
district and Nanung in thedngpangkong range in Mokokchung district. The river flows further northward and
leaves the hill near Naginimora and finally merges with the Brahmaputra River in the plains of Assam.

Dikhu River is one of the most prominent rivers of Nagaland. The ritkdruXlows across the Mokokchung

and the Longleng districts. This river is one of the major tourist attractions of Longleng. The serene atmosph
and sandy edges make it a perfect picnic spot. During the winters the water levels come down. Every tou
must experience once in their lifetime sitting by the edge of the river and soaking in the beauty of the plac
The rivers of Nagaland serve as an important source of water for the state of Nagalewlafe available in

this zone ofivers. Dikhu Riveris one of the tributaries of Brahmaputra. The river flows close to fields located
in Mokokchung district. It is one of the mightiest rigesf India. The Dikhu River is one of tipgime tourist
attractionsand also a significant source of livelihood foe theople The Water of thigiver makes the aa
around the river fertileLongleng is primarily an agricultural district. Dikhu River seressa lifeline to its
people.Dikhu River does not grduring the harvest seasddikhu River forms the boundary tveeen Ungma

and Longsa.

Dikhu River

Figure 1-Site Map of Dikhu River
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1.2 Tributaries / Network of River/ Basin
The three streams creaeiver basin in this zone of river

i) Dikhu
i) Disang
i) Janji

1.3 State / District through which river passes
The river passeshrough the district oMokokchungand TuensangZunhebotoof the state of Assam
Nagaland

1.4 ProjectSite LocationMap

Dhg

Borpatra
Gohain

Lat. - 26°55'18.43"N
Long. - 94°44'27.03"E

DikhowMukh Sivasagar
Chetia

Rang Ghar j

=
o

k'\'.‘
&
=
23 .
Khanikar

Garhgaon

Gaurisagar

=

v ?A‘? =
- 2 simaluguri

Lat. - 26°59'58.33"N
Long. - 94°27'41.73"E

% Nazira

%

Figure 2 Project Site LocationMap
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1.6 Scope of work

The Scope of work shall cover all technical aspects of hydrographic survey at par with International Standar

including the following for development of the river/canal fdaimd navigation.

The detailed hydrographic survey is to be carried out by using Automated Hydrographic Survey System (usi
digital Echo sounder for depth measurement, DGPS Beacons Receivers for position fixing and Hypackmax
equivalent software for datogging). Thesurvey s t o be conducted in WGS 84
U Detailed Hydrographic Survey to assess the navigability of the waterway.
U To collect Water and bottom samples, current meter observation and discharge from the deep
route at every 10 km interval
U To identify cross suctures which are obstructing navigation.
U To identify the length of bank protection required.
O The BM is denoted by a A.0 mark engraved o
pipe. The Gl pipe is cemented with construction pillar of 30cmX3a&s0cm.

U The pillar extends 60.cms aboveognd level withmscrig i on Al WAL 0, APSCOo
beseen on the face of the pillar.

U The main objective of the Study was to recommend the strategy and profpanise
development of theDikhu River wateway and to provide an appropriate economic and
organizational framework for restoring trade and navigatiorg¢cand passengers) on thikhu
Riverwith an aim to do as follows:

U Improve public and private invesents into transport on th@ikhu River, in acordance with
adequate economic and financial analysis;

U Propose enhancement of coordination of activities regarding inland navigation and to set u
priorities of public interests;

U0 Obtain an integrated approach considering water management, energy pnodlozith control
and evironmental aspects in the DikhRiver basin and Propose improvement of the
infrastructure.
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Section2: Methodology Adopted to undertake Study

2.1 Methodology Adopted including Resources and equipment used and calibration
0 Equipment:-

Followings equipments &re employed for the Bathymetaynd Topographysurvey:

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

Table 1 - Detail Equipment list

1 Conduct of survey work

o0 Topographic Survey

0 Detailed survey has carried out fromiConfluence of Dikhu and Brahmaputra River (La6°
59'58.33"N, Long 94°27'41.73"E) to Bridge at Nazira on State High Way (L&6°55'18.43"N,

Long 94°44'27.03"E) The Length of the topography survey is from chainage 0OmQdk Chainage
63.205 km.

The Topographic survey was conducted to ascertain following in the survey area:

- Spot levels

- High bank Line

- Vegetation covered

- Bridges and permanent structures

- Road, culvert and other communicaticetwork

GPS RK (Real Time Kinematic)satellite navigatioms a technique used land surveyandin hydrographic
surveybased on the use o#rrier phaseneasurements of tf@PS GLONASSand / or Galileo signals where

a single reference station provides the-teaé corrections, providing up tentimetetlevel accuracy When
referring to GPS in particular, the system is also commonly referred to as ®duage Enhanceme@PGPS.

RTK systems use a single base statiomixer and a number of mobile units. The base statidwaadcasts

the phase of the carrier that it measured, and the mobile units compare their own phase measurements witt
ones received from the base station. There are several ways to transmitt@ooosignal from base station to
mobile station. The most popular way to achieve-tiea, low-cost signal transmission is to useadio
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modem typically in the UHF band. This allawthe units to calculate thewlativeposition to millimeters,
although their absolute position is accurate only to the same accuracy as the position of the base station

Bathymetry Survey:-

The Length of the Bathymetry survey is from Chainage 0.00 k@hi&inage 63.205 km. The water level is
sufficient for the Bathymetry survey in this zone of rivBathy 500 MFwas used to obtain soundings
onboard the survey boat. A working frequency of 210 KHz was used for sounding operations. T}
digital output fromthe echo sounder was automatically fed to the HYPACK data logging software or
arealtime basis for theacquisitionof survey data. No breakdown of equipment was reported and the
performance of the equipment was found to be satisfactory duringttteedeiration of the survey.

The sound velocity was set t895m/s on single beam echo sounder during acquisition. The Daily bar checks
were done prior to the sounding operation and beforeltsingof the sounding operation for the day. Being
very shallow é@pths, the echo sounder depths were alesscheckedin between by using demarcated
sounding poles during the conduct of twevey The sounding lines were rwsing Survey boat to identify the
design line of the Dikhu River fahe possible stretch. €kcross lines were run perpendicular to the orientation
of river flow (i.e. perpendicular to the orientation of depth contourg)spective stretches. The spot sounding
wasalso carried ouin the area where the survey boat cannot be operated due ttepgiv The hemisphere
DGPS and Sounding Pole were used for Spot sounding abwHatations in the Dikhu RiverThe DGPS
position along with water depthsas recorded simultaneously and the tidal reductiees applied to the
obtained depths

Figure 4-Bathymetry Survey work
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2.2 Description of Bench Marks (B.M) / authentic Reference Level used

Forthe Topographysurvey, The ldrizontal controMertical controlhas beeraried out from the Bench mark
no- CP-D1. The Bench Markas been established JagraHati Village. Thevalue ofthe Bench Marlat Jagra
Hati Village isi

Jagra Hati 100.765mtre
26°59'1.09" 94°34'45.34" 2985602.97 656721.12

Village w.rt. M.S.L

Figure 5- G.T.SBench Mark & C.W.C GaugePosition of Dikhu River
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2.3Tidal Influence Zone and tidal variation in different stretches:
Thereis no tidalinfluencefoundin this part of the region of Assam.

2.4 Methodology to fix Chart Datum / Sounding Datum

IWAI has provided the Sounding DatumBitiubar, Sivsagarand at the confluence with BrahmapuRiver.
The samwas used to arrive the sounding datum valuesvapiars and tide gauges.

SI.No Place Sounding Datum w.r.t MSL (Provided by
IWAI)
1 Bihubar(Chainage86.712km) 91.275meter
2 SivsagarChainage42.435km) 85.952meter
3 BrahmaputraConfluencgChainage0.000kn) 85.311meter

2.5Six years minimum Water Levels to arrive at Chart Datum (CD) / Sounding Datum (SD).
The CDlevels of the Dikhu River are:

Bihubar 91.275meter(Chainages86.712km)

Sivsagar 85.952meter(Chainage42.435km)

BrahmaputraConfluence 85.311meter(Chainage0.000 km)

2.6 Transfer of Sounding Datum table for tidal rivers / canals
There is no Tidal inflence or Tidaéffects foundn this zone of river.

2.7 Table Indicating tidal variation at different observation points (say at every 10 Km)
There is no Tidal influencer Tidal effects found in this zone of river.

2.8 Salient Features of Dam, Barrages, Weirs, Anicut, Locks, Aqueducts etc
There are no Dams, Barrage, Weirs, Anicut, Lockgu@ducts found in this zone of river.
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2.9 Description of erected Bench Marlillars: -

BM BM
. . . Height Height
BM No | Location Chg('r':]?ge Lat(ll'ilu)de Lon(gElt)ude Easting Northing above above
M.S.L SD
(m) (m)
BM 1 Nazira 63.115 26°55'20.787" 94° 44' 23.5314" 672755.565 2979032.849 99.250 14.289
Singha
BM 2 Duwar 50.746 26°57'18.2982" 94° 40' 49.8138" 666811.888 2982569.353 96.038 12.263
Grant
BM 3 Sivsagar 42.566 26°58'31.5834" 94° 37' 46.6026" 661730.247 2984758.456 95.270 11.925
BM 4 Kari Gaon 34.180 26°58'56.5314" 94° 34' 42.9888" 656658.021 2985461.853 93.750 11.779
BM 5 Koi Jan 24517 26°57'33.8682" 94° 33' 6.2454" 654022.073 2982885.059 94.120 13.245
BM 6 Gosh Kota 9.616 26°59'5.013" 94° 30' 10.299 649136.932 2985631.118 87.215 1.26
BM 7 Saraguri 2.000 27°0'17.9274" 94° 28' 10.1598" 645798.674 2987835.928 87.420 1.05
Table 2 Bench Mark Details
2.10Details of collected Water level of different gauge stations
C:a(ien Gauge Location Eastin Northin Latitude Longitude W.L Period of
(kg”n) station 9 9 (N) (E) (m) Observation
RCC
34.273| Gs-(TP) 1 | Pridge near) 656788.0| ,q05447 039  26°5855.996 94° 34’ 47.698" 86.293 24 hrs
Sivsagar 96
Bypass
Bhatiapar o " o oot "
24.500| GS-TP) 2 village 653990.4| 2982870.3 26°57'33.4038 94° 33'5.0898 83.259 24 hrs
42.566| GS--(TP) 3 ?/E;E\Zréa 651606.5| 2982390.8 | 26°57'18.7668" | 94°31'38.4414" | 82.111 24 hrs
9.646 | GS--(TP)}4 G\zlsl.zggta 649019.9| 2985661.8 26° 59' 6.054" 94° 30' 6.0696" 80.921 24 hrs
0.616 | GS-(TP)5 Coggli‘ri”"e 645413.8| 2987360.2 | 27°0'2.6172" | 94°27'55.9974" | 80.349 24 hrs
Sivsagar
42.643| GS-(TP)-6 RCC 661798.4| 2984718.4 26°58'30.2514" 94°37'49.0542" 86.990 24 hrs
bridge
63.088| GS-(TP) 7 Nazira 672732.3| 2978987.6 26° 55'19.329" 94°44'22.6638" 89.193 24 hrs
Dikhu-
42.390| GS-(TP) 8 Mathari 661648.9| 2984928.3 26°58'37.1346" 94°37'43.7304" 86.443 24 hrs
road
Kari gaon o ca " oA "
34.364| GS-(TP)9 village 656837.8| 2985517.9 26° 58'58.278 94°34'49.50 86.300 24 hrs
Table 3 Water level data of different Gauge statios
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2.11 Chart Datum / Sounding Datum and Redudbns details:-

1 Bihubar 86.712 91.275 Dikhu Reduced
2 Ga‘ﬁﬁfgaﬁon 63.088 | 52.963.205 88.435 0.758 Topo.xyz
3 Ga”(%%ftgtm“ 42643 | 425529 85.955 1.035
4 Sivasagar 42.435 85.952
5 Ga‘(‘ggftgﬁon 42390 | 38.4425 85.947 -0.496
6 Ga‘ﬁ.gfga“"“ 34364 | 34.338.4 84.972 1328
7 Gat‘?gf‘fﬂ"“ 34.273 | 29.4343 84.961 -1.332 Submitted in
8 Ga“(%%ftgﬂon 24500 | 22.729.4 83.775 0.116 Soft Copy
9 Ga”(%?aftg"’” | 20964 | 153227 83.345 1.234
10 Ga”(%i,ftj“"“ 9.646 | 51153 81.971 1.050
11 Ga‘;?gf‘g“"“ 0.616 0.05.1 80.875 0.526
12 38229;2“56 0.000 80.800
Table 4-Chart Datum / Sounding Datum & Reduction Details
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2.12 High Flood Level (H.F.L.) at known gauge stations and crossructures:-

Location and description of CWC gauge / Crossstructure Chainage Established HFL / Computed HFL at
Slno | Dam/ Barrages / Weirs / Anicut / Locks / details (km) 9 MHWS / FSL / MWL / Cross-Structures w.r.t.
Aqueducts / BM FRL w.r.t. MSL (m) MSL (m)
1 Bihubar 86.712 104.770
2 Sivasagar 42.435 95.620
Table 5 HFL Details
2.13 Average Bed Slope:
River / Canal Bed .
Reach Level Ghange (m) Distance (km) Slope(m/km) Slope(cm/km)
From To
0.000 2.000 0.243 2.000 0.122 12.15
2.100 9.616 0.924 7.516 0.123 12.29
9.617 24517 1.810 14.90 0.121 12.15
24518 34.180 1.173 9.662 0.121 12.14
34.181 42.566 1.004 8.385 0.120 11.97
42.567 50.746 0.997 8.179 0.122 12.19
50.747 63.115 1.487 12.368 0.120 12.02
Total 63.01 Avg-0.121 Avg-12.13
Table 6-Average Bed Slope
2.14 Details of Dam/Barrage/Weirs/Anicut etc. w.r.t MSL:-
There areno Dams, Barrage, weirsncut found in this river zone.
2.15 Details of Locks=
There are no locks found in this river zone.
2.16 Details of Aqueducts:-
There are no aqueducts found in tise of river.
Document History: Final Feasibility Report of River: Dikhu, Assam 21|Page

Survey Period: From 21-09-15 to 2210-15




FINAL FEASIBILITY REPORT ON
LED HY DR GGR/EPIN FIKHU RIVER
IN ASSAM ( 63.205KMS)

A3r=Ty
XY

ADETAI

2.17 Details of existing Bridge and Crossing ovemwaterway:-

There are three RCC Bridges, one steel bridge, one wooden bridge and two Bamboo bridges are situate
this zone of riverThe Bamboo bridgs and wooden bridges are not permanent. During the rainy season thes
bridgesare collapsed and so these bridges are no cleardieeBetails of the Bridges are tabulated below:

Position Position Verti
. cal
No | Horizo Clear | Prese
Structu | Chain . Lengt | Widt S. ntal
Sl. Locatio . . ance nt
re age Latitude Longitude . . h h of | Cleara
No n Easting Northi ng . w.rt | Cond
Name (km) (N) (E) (m) (m) Pie nce o
H.F. ition
rs (m)
L
(m)
Bamboo Goyal Comp
1 . 4.019 | Goyan | 26°59'50.10" | 94°28'39.59" | 646620.8135| 2986989.2205| 37.40 | 1.23 | - - -
Bridge village leted
2 | wooden | ;597 | MitONG | Hees7i49 68" | 04°30149.70" | 650251.4798| 2983326.3508| 58.24 | 1.75 | - - . | Comp
Bridge village leted
RCC Kari Com
3 | Bridge | 34294 | Gaon | 26°58'56.94" | 94°34'47.64"| 656786.7162| 2985476.3120| 17211| 944 | 5 | 41.13 | 4.665 | | etedp
9 village
Dikhow Sivsagar Com
4 Steel | 42.544 | To 9301 »6°58'33.86" | 94°37'48.93" | 661770.9513| 2984829.0953| 160.12 | 4.79 | - | 33.250 | 4.620 - dp
Bridge village ete
RCC Sivsagar oo " o " Comp
5 | gy dge 42575 villge 26°58'33.20" | 94°37'49.15" | 661800.7753| 2984809.1765| 170.68 | 11.35| 3 | 41.81 | 6254 | .\
Bambo Meteka Com
6 . 50.703 | pathar | 26°57'20.02" | 94°40'57.39"| 667020.4585| 2982625.3470| 100.82 | 1.49 | - - - p
Bridge . leted
village
RCC Nazira . " ongr " Comp
7| B dge 63.202 village 26°59'50.00" | 94°28'30.99" | 646631.4076| 2986986.2384| 11852 | 627 | 2 | 26.02 | 4529 | .
Table 7- Bridge Details
2.18 Detalls of otherCross structures, pipelines, under water cables:
A Pipeline iscrossingnear at chainage of 56.5&fh.
- . Vertical
SI Structur | Chainage Location Position PESE] Clearance
No | e Name (km) Latitude Longitude - . w.rtH.F.L
(N) (E) (m)
Pipe line Bailungchetia o " oo "
1 crossing 56.750 village 26°57'8.47 94°42'27.76 669517.6448 2982303.4427 2.158
Table 8- Details of Pipe line
2.19 High Tension Lines/ Electric Lines/Tele.communication lines:
There are two electricéihes are located in this zone of river. The Details are tabulated below:
Position Vertic
. al
Chainag '\gf)' Horlzlonta cleara Rema
Line ® Location Latitude Longitude Easting Northing pie | clearance nce s
(km) (N) (E) (m) (m) s ) w.r.t
H.F.L
_ (m)

E'el_‘i:rtlgca' 23215 | Simultapu No. Il | 26°57'28.64" | 94°3227.15" | 652946.0070 | 2982711.1580 | 4 116.06 | 1.495 C:{Zp'
E'el_ic;’e'ca' 33.273 | Simultapu No. Il | 26°5847.62" | 94°34'15.26" | 655897.7330 | 2985178.3370 | 4 | 124.006 | 2.946 Cg{gp'
Table 9- Electric Lines
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2.20 Current Meter and Discharge Details:

1 9.616 649035.415 2985731.398 26°59'08.31" | 94°30'06.662"| 2.4 0.282 0.282 415.06 117.046
2 34.180 656750.1368 2985424.5915 | 26°58'55.283" | 94°34'46.311"| 1.5 0.223 0.223 153.18 34.159
3 42.566 661789.509 2984772.859 26°58'32.027" | 94°37'48.757"| 1.6 0.203 0.203 127.79 25.94

4 63.115 672752.6369 | 2978964.855 26°55'18.581" | 94°44'23.392"| 0.800 0.500 0.500 101.85 50.925

Table 10- Details Current Metre List

2.21-a. Soil Sample Locations:

1 2.000 672754.839 2978972.18 26°55'18.818 26°55'18.818" 18
2 42.566 661789.509 2984772.859 26°58'32.027" 94°37'48.757" 24
3 63.115 672752.6369 2978964.855 26°55'18.581" 94°44'23.392" 0.8
Table 11-Soil Sample Location
b. Water Sample Locations:
1 2.000 672754.839 2978972.18 26°5'18.818 26°55'18.818" 18 0.9
2 42.566 661789.509 2984772.859 26°58'32.027" 94°37'48.757" 24 1.2
3 63.115 672752.6369 2978964.855 26°55'18.581" 94°44'23.392" 0.8 0.4
Table 12- Water Sample Location
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Section3: Description of Waterway- Stretch Wise

3.1From Chainage 0.00 Km to Chainage 10.00 Kr(Brahmaputra confluence to Dikhow Mukh village)

a ‘Saragur

;“Ch.«0.00km
i

Goyal Goyan © BnecheliMari ©

v o 016/Google chi-10:00kmi ¥
‘Bharalura : ' JGICNES/Astrium a4

Figure 6 Chainage 0.08&m to Chainage10.00km

The Rver width of Dikhu River from Gainage 0.0&m to Chainae 10.00km is approximately 111m to 91m.
Out of the total width, the average widgortion of the river is 60m.

During the survey, it was noticed that Saraguri village, Gotonga Pather village are situated left bar
side of the river and Goyal Goyan waifle, Kharadhara village, Dhane Khowa village, Dikhow Mukh village,
Bharulura village, N&atani Kalu gaon village, Bhechelimari village are situated rigintk side of the river.
BM-7 has beesituated nemaat chainage of 0.8m. A BamboadBridge is situaté near at chainage ofGL%km.

The Bamboo Bridge location is (1-:26°59'50.10"N Long-94°28'39.59"k. Dikhu Mukh Ferryand GosHKota
Ferry service aravaileble near at chainage 0f750km and9.244km in this stretches of river respectiveAn
Irrigation canal is also found near at chainag8.616&m where BM6 has beesituated.
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Chainage (km) Observed Reduced w.r.t. Sounding Datum

Min. | Max. Length Dredging | Min. | Max. Length ;
S From To dept | dept | of Shoal Qty. Dept | Depth | of Shoal Q?;e(dcgjnrg )
h (m) | h (m) (m) (cu.m.) h (m) (m) (m) T
I 0.00 10.00 | 1.0 7.9 7650 43210.83 1.0 7.8 4250 10670.06
Il 0.00 10.00 | 1.0 8.0 9500 85610.53 1.0 7.9 6300 29149.77
1 0.00 10.00 | 1.0 8.1 10000 167058.66 | 1.0 8.0 9000 78307.37
v 0.00 10.00 | 1.0 8.1 10000 23710169 1.0 8.1 10000 137699.26

Figure 7-Bamboo Bridge (Chainage 4.019 km)
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