
 

 

  
 
 

INLAND WATERWAYS AUTHORITY OF INDIA, A -13, SECTOR-1, NOIDA 

DIST-GAUTAM BUDHA NAGAR, UTTAR PRADESH, PIN - 201 301(UP) 
ñFINAL  FEASIBILITY REPORT ON HYDROGRAPHIC SURVEY  

KYNSHI  RIVER  (NW-61) (27.870 km) 
FROM ñBANGLADESH BORDER NEAR MAWPYLLUN TO BRIDGE ON NONGHYLLAM -MAWEIT 

ROADò 

 

Survey Period from 13.04.2016 TO 21.04.2016 

 

 

 

 

 

 

 

SUBMITTED BY:  

PRECISION SURVEY CONSULTANCY  
ñVichitraò SP -45, (Kolkata West International City)  

Salap Junction, Howrah Amta Road &  

Bombay Road Crossing, 

NH- 6, Howrah ï 711 403  

e-mail ï info@precisionsurvey.co.in  

Visit us ïwww.precisionsurvey.co.in   

 

FINAL  REPORT ON HYDROGRAPHICAL SU RVEY OF 

KYNSHI RIVER, MEGHALAYA  

REPORT SUBMISSION DATE- 13.09.2018 

 

 

 

 

 

 

 

 

 

 

` 



70 
FINAL FEASIBILITY  REPORT ON  

ñDETAILED HYDROGRAPHIC SURVEY IN KYNSHI 

RIVER  IN MEGHALAYA (27.870 KMS)  

 

 

Document History: Final Feasibility Report of River: Kynshi, Meghalaya                                             2 | P a g e 

Survey Period: From 13-04-16 to 21-04-16  

 

Acknowledgement 

Precision Survey Consultancy (PSC), Salap, Howrah express its sincere gratitude to IWAI  for awarding 

the work and guidance for completing this Project of detailed Hydrographic Survey  and the Feasibility 

Report in Region-IX (Kynshi River) from Bangladesh Border at Mawpyllun  to Bridge on 

Nonghyllam-Maweit Road (27.870 Km) . 

 

We would like to use this opportunity to pen down our profound gratitude and appreciations to Ms. 

Nutan Guha Biswas, IAS, Chairperson, IWAI  for spending their valuable time and guidance for 

compleing this project of ñ Detailed Hydrography and Topography survey in Kynshi River.ò PSC would 

also like to thanks Shri Pravir Pandey, Vice Chairman, IA&AS. , Shri Shashi Bhushan Shukla, 

Member (Traffic),   Shri Alok Ranjan, Member (Finance) and Shri S.K.Gangwar, Member 

(Technical). 

 

 

 PSC wishes to express their gratitude to Cdr. Ashish Arya, Hydrographic Chief, IWAI,  Cdr. P.K. 

Srivastava, Ex. Hydrographic Chief, IWAI  for his  guidance and inspiration for this project. PSC 

would also like to thank Shri Rajiv Singhal, A.H.S., IWAI  for invaluable support and suggestions 

provided throughout  the survey period. PSC is pleased to place on record our sincere thanks to other 

staff and officers of IWAI  for their excellent support and co-operation throughout the survey period. 

 

 

 

 

 

 

 

 

 



70 
FINAL FEASIBILITY  REPORT ON  

ñDETAILED HYDROGRAPHIC SURVEY IN KYNSHI 

RIVER  IN MEGHALAYA (27.870 KMS)  

 

 

Document History: Final Feasibility Report of River: Kynshi, Meghalaya                                             3 | P a g e 

Survey Period: From 13-04-16 to 21-04-16  

List of Abbreviations 

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 Satellite-Based Augmentation System 

TBC Trimble Business Centre 

FRP Fiber Reinforced Plastic 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



70 
FINAL FEASIBILITY  REPORT ON  

ñDETAILED HYDROGRAPHIC SURVEY IN KYNSHI 

RIVER  IN MEGHALAYA (27.870 KMS)  

 

 

Document History: Final Feasibility Report of River: Kynshi, Meghalaya                                             4 | P a g e 

Survey Period: From 13-04-16 to 21-04-16  

Table of Contents 

Section-1: Introductory Considerations .......................................................................................................... 10 

1.1 River Course: Background information, Historical Information, Origin, End .................................... 10 

1.2 Tributaries / Network of River/ Basin ................................................................................................. 11 

1.3 State / District through which river passes .......................................................................................... 11 

1.4 Project Site Location Map ................................................................................................................... 11 

1.5 Scope of work ............................................................................................................................................ 12 

Section-2: Methodology Adopted to undertake Study ................................................................................... 13 

2.1 Methodology Adopted including Resources and equipment used and calibration .................................... 13 

2.2 Description of Bench Marks (B.M) / authentic Reference Level used in Survey ..................................... 15 

2.3Tidal Influence Zone and tidal variation in different stretches:- ................................................................ 17 

2.4 Methodology to fix Chart Datum / Sounding Datum- ............................................................................... 17 

2.5 Six years minimum Water Levels to arrive at Chart Datum (CD) / Sounding Datum (SD). .................... 17 

2.6 Transfer of Sounding Datum table for tidal rivers / canals ....................................................................... 17 

2.7 Table Indicating tidal variation at different observation points (say at every 10 Km) .............................. 17 

2.8 Salient Features of Dam, Barrages, Weirs, Anicut, Locks, Aqueducts etc ............................................... 17 

2.9 Description of erected Bench Mark Pillars:- ............................................................................................. 17 

2.9.1 C.W.C Gauge Details ........................................................................................................................ 18 

2.10 Details of collected Water level of different gauge stations: ................................................................... 19 

2.11 Chart Datum / Sounding Datum and Reductions details: ........................................................................ 20 

2.12 Average Bed Slope:- ................................................................................................................................ 21 

2.13 Details of Dam/Barrage/Weirs/Anicut etc. w.r.t MSL:- .......................................................................... 21 

2.14 Details of Locks:- .................................................................................................................................... 21 

2.15 Details of Aqueducts:- ............................................................................................................................. 21 

2.16 Details of existing Bridge and Crossing over waterway:- ....................................................................... 22 

2.17 Details of other Cross structures, pipe-lines, under water cables:- .......................................................... 22 

2.18 High Tension Lines / Electric Lines/Tele-communication lines:- ........................................................... 22 

2.19 Current Meter and Discharge Details:- .................................................................................................... 22 

2.20-a. Soil Sample Locations:- ...................................................................................................................... 23 

b. Water Sample Locations:- ........................................................................................................................... 23 

Section-3: Detailed Hydrographic Survey- Stretch Wise ............................................................................... 24 

3.1From Chainage 0.00 Km to Chainage 10.200 Km. (Indo-Bangladesh Border Area to Mawkhar) ............ 24 

3.2 From Chainage 10.200 Km to Chainage 20.100 Km.(Mawkhar to Pormadwar) ...................................... 26 

3.3 From Chainage 20.100 Km to Chainage 27.870 Km. (Pormadwar to Thadteja) ................................. 28 

3.1 Hydrographic Survey ................................................................................................................................. 30 

Section 4: Terminals .......................................................................................................................................... 34 

4.1 Details of Land use, owner etc.:- ............................................................................................................... 34 

Section 5: Fairway development:- .................................................................................................................... 35 

Section 6: Conclusion ........................................................................................................................................ 39 

6.1 Dredging volume:- ..................................................................................................................................... 39 

Annexure:-.......................................................................................................................................................... 40 

Annexure-1: Source and type of data collected from various agencies:- ........................................................ 40 



70 
FINAL FEASIBILITY  REPORT ON  

ñDETAILED HYDROGRAPHIC SURVEY IN KYNSHI 

RIVER  IN MEGHALAYA (27.870 KMS)  

 

 

Document History: Final Feasibility Report of River: Kynshi, Meghalaya                                             5 | P a g e 

Survey Period: From 13-04-16 to 21-04-16  

Annexure-2: Min. / max. Depth, length of shoal per km-wise for different classification in the designed dredged 

channel:- .......................................................................................................................................................... 40 

Annexure-3: Observed Depth in 200 meter interval: ...................................................................................... 44 

Annexure-4: Reduced Depth in 200 meter interval: ........................................................................................ 48 

Annexure-5: Details of collected Water level of different gauge stations w.r.t. MSL (CWC, Irrigation, Ports, 

Maritime Boards, Observed stations during survey etc.) ï Table indicating Chainage (zero at downstream) and 

following:- ....................................................................................................................................................... 52 

Annexure-6: Details of Bathymetric surveys carried out:- .............................................................................. 52 

Annexure-7: Bank Protection along the Bank:- .............................................................................................. 52 

Annexure-8:  Details of Features across the Bank:- ........................................................................................ 53 

Annexure-9: Detailed methodology adopted for carrying out survey. Horizontal Control and Vertical Details 

Control:- .......................................................................................................................................................... 53 

Annexure-10: Photographs of Equipment:- ..................................................................................................... 56 

Annexure-11: Bench Mark Forms:- ................................................................................................................ 59 

Annexure-12: Levelling Calculation: .............................................................................................................. 62 

Annexure-13: Soil Sample: ............................................................................................................................. 63 

Annexure-14: Water Sample: .......................................................................................................................... 66 

Annexure-15: Calibration Certificate .............................................................................................................. 68 

Annexure-16: Field Photographs: .................................................................................................................... 71 

Annexure-17: Survey Charts:- ......................................................................................................................... 73 

 

Lists of Figure 

Figure 1- Kynhi river Site Map ............................................................................................................................... 10 

Figure 2- Project Site Location Map ....................................................................................................................... 11 

Figure 3-CWC Gauge Site ....................................................................................................................................... 18 

Figure 4 Chainage 0.00 km to Chainage 10.200 km ............................................................................................... 24 

Figure 5 Char land ................................................................................................................................................... 25 

Figure 6-Borba Sing Syiem Bridge (Chainage-6.373 km) ...................................................................................... 25 

Figure 7 Chainage 10.200 km to Chainage 20.100 km ........................................................................................... 26 

Figure 8- Bolder Pitching ........................................................................................................................................ 27 

Figure 9- Chainage 20.100 km to Chainage 27.870 km .......................................................................................... 28 

Figure 10 Forest Area .............................................................................................................................................. 29 

Figure 11-Topography Survey Instrument .............................................................................................................. 54 

Figure 12- Bathymetry Survey Instrument .............................................................................................................. 55 

Figure 13 Survey Boat ............................................................................................................................................. 56 

Figure 14 DGPS System Instrument ....................................................................................................................... 57 

Figure 15 Echo Sounder Instrument ........................................................................................................................ 57 

Figure 16- Current Meter ......................................................................................................................................... 58 

Figure 17-BM Form & Google image view of BM-1 ............................................................................................. 59 

Figure 18-BM Form & Google image view of BM-2 ............................................................................................. 60 

Figure 19-BM Form & Google image view of BM-3 ............................................................................................. 61 

Figure 20-Leveling Calculation of Kynshi River .................................................................................................... 62 

Figure 21 Calibration of DGPS Equipment ............................................................................................................. 68 

Figure 22 Calibration of Echo Sounder ................................................................................................................... 69 

Figure 23 Calibration of South ................................................................................................................................ 70 

Figure 24-River bank side ....................................................................................................................................... 71 



70 
FINAL FEASIBILITY  REPORT ON  

ñDETAILED HYDROGRAPHIC SURVEY IN KYNSHI 

RIVER  IN MEGHALAYA (27.870 KMS)  

 

 

Document History: Final Feasibility Report of River: Kynshi, Meghalaya                                             6 | P a g e 

Survey Period: From 13-04-16 to 21-04-16  

Figure 25-Topographical survey Instruments .......................................................................................................... 72 

Figure 26 -Site Picture- Current Meter .................................................................................................................... 72 

 

 

List of Table 

Table 1-Detail Equipment list ................................................................................................................................. 13 

Table 2-BM Pillar Details ....................................................................................................................................... 17 

Table 3-CWC Gauge Details ................................................................................................................................... 18 

Table 4-Details of water level in different Gauge Stations ..................................................................................... 19 

Table 5-Chart Datum / Sounding Datum & Reduction Details ............................................................................... 20 

Table 6-Average Bed Slope ..................................................................................................................................... 21 

Table 7-Bridge Details ............................................................................................................................................ 22 

Table 8-Current Meter Details ................................................................................................................................. 22 

Table 9-Soil Sample Details .................................................................................................................................... 23 

Table 10-Water Sample Details ............................................................................................................................... 23 

Table 11- Dredging Quantity of Class-I .................................................................................................................. 35 

Table 12- Dredging Quantity of Class-II  ................................................................................................................. 36 

Table 13-Dredging Quantity of Class-III  ................................................................................................................ 37 

Table 14-Dredging Quantity of Class-IV ................................................................................................................ 38 

Table 15-Minimum & Maximum Depth for class-I ................................................................................................ 40 

Table 16-Minimum & Maximum Depth for class-II  ............................................................................................... 41 

Table 17-Minimum & Maximum Depth for class-III .............................................................................................. 42 

Table 18-Minimum & Maximum Depth for class-IV ............................................................................................. 43 

Table 19- Observed Depth in 200 m. interval ......................................................................................................... 47 

Table 20- Reduced Depth in 200 meter interval ...................................................................................................... 51 

Table 21- Details of Collected water level of Different gauge stations ................................................................... 52 

Table 22- Survey Charts .......................................................................................................................................... 73 

 

 

 

 

 

 

 

 

 

 

 



70 
FINAL FEASIBILITY  REPORT ON  

ñDETAILED HYDROGRAPHIC SURVEY IN KYNSHI 

RIVER  IN MEGHALAYA (27.870 KMS)  

 

 

Document History: Final Feasibility Report of River: Kynshi, Meghalaya                                             7 | P a g e 

Survey Period: From 13-04-16 to 21-04-16  

Salient Features of Kynshi River 

Sl. Particulars Details 

1. Name of the Consultant Precision Survey consultancy 

2. Region / Cluster number & 

State(s) 

Region IX, Meghalaya 

3. a) Waterway name 

b) NW # 

c) Total Stretch and length 

of declared NW (from é 

toé, lengthékm) 

d) Survey Period (é to é) 

a)  Kynshi River 

b) NW-61 

c) From Bangladesh Border near Mawpyllun (Chainage-0.000 km) to Bridge on 

Nonghyllam-Maweit Road (Chainage-27.870 km) 

d)  13
 th

  April , 2016 to 21st April , 2016 

4. Tidal & non tidal portions 

(fromé to, length,  tidal 

variation at every 10km) 

 

There are no Tidal influence or portions found in this zone of 

 River. 

5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LAD (Least Available 

Depth) status  

 
i) < 1.2 m  

ii) 1.2 m to 1.4 m  

iii) 1.5 m to 1.7 m  

iv)  1.8 m to 2.0 m  

v)  > 2.0 m  

 

 

 

 

i) < 1.2 m  

ii) 1.2 m to 1.4 m  

iii) 1.5 m to 1.7 m  

iv)  1.8 m to 2.0 m  

v)  > 2.0 m  

 

 

 

 

 

 

 

 

 

Observed Depth 

Sub-Stretch-1 

(0 -10 km) 

Sub-Stretch- 2 

(10 -20 km) 

Sub-Stretch - 3 

(20-27.870 km) 
Total (km) 

          6.8 10.00 7.870 24.67 

0 0 0 0 

0 0 0 0 

0 0 0 0 

3.2 0 0 3.2 

Total = 10.0 Total =10.0 Total =7.870 27.870 km 

 

 

 

 

 

 

 

Reduced Depth 

Sub-Stretch-1 

(0 -10 km) 

Sub-Stretch- 2 

(10 -20 km) 

Sub-Stretch - 3 

(20-27.870 km) 
Total (km) 

          6.8 10.00 7.870 24.67 

0 0 0 0 

0 0 0 0 

0 0 0 0 

3.2 0 0 3.2 

Total = 10.0 Total =10.0 Total =7.870 27.870  
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6. 

 

Cross structures 

i) Dams, weirs,  barrages 

etc 

(total number; with 

navigation locks or not) 

ii) Bridges, Power cables 

etc 

[ total number; range of 

horizontal and vertical 

clearances w.r.t H.F.L 

/MHWS ] 

 

i) There is no Dam, weir or Barrage found in this zone of river. 

 

 

ii)  Total number of RCC Bridge- 1 (one) 

 

Bridge 

Horizontal 

Clearance  

(m) 

Vertical Clearance 

w.r.t  H.F.L 

(m) 

Borba Sing Shyam 

Bridge 
150 m 2.00 m 

 

 

iii)  There is no H.T line or Electric line found in this zone of river. 

 
 

7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Slope  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reach 

River / Canal 

Bed Level 

Change (m) 

Distance 

(km) 
Slope (m/km) 

Slope 

(cm/km) 

From To 
   

 

1.500 4.500 1.100 3.000 0.367 36.67 

4.600 5.500 0.500 0.900 0.556 55.56 

5.600 6.500 0.350 0.900 0.389 38.89 

6.600 7.500 1.650 0.900 1.833 183.33 

7.600 8.500 1.650 0.900 1.833 183.33 

8.600 9.500 1.650 0.900 1.833 183.33 

9.600 10.500 1.650 0.900 1.833 183.33 

10.600 11.500 1.700 0.900 1.889 188.89 

11.600 12.500 1.700 0.900 1.889 188.89 

12.600 13.500 8.900 0.900 9.889 988.89 

13.600 14.500 9.200 0.900 10.222 1022.22 

14.600 15.500 8.200 0.900 9.111 911.11 

15.600 16.500 8.500 0.900 9.444 944.44 

16.600 17.500 8.300 0.900 9.222 922.22 

17.600 18.500 11.500 0.900 12.778 1277.78 

18.600 19.500 6.200 0.900 6.889 688.89 

19.600 20.500 8.800 0.900 9.778 977.78 

20.600 21.500 9.300 0.900 10.333 1033.33 

21.600 22.500 13.800 0.900 15.333 1533.33 

22.600 23.500 9.500 0.900 10.556 1055.56 

23.600 24.500 18.100 0.900 20.111 2011.11 

24.600 25.500 9.500 0.900 10.556 1055.56 

25.600 26.500 10.600 0.900 11.778 1177.78 

26.600 27.870 8.700 1.27 6.850 685.04 

Total 24.07 Avg-7.303 Avg-730.30 
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8. 

 
 

Discharge Report 

 

 

 
Sl no 

Chainage 

(km) 

Discharge 

(cu.m/s) 
Dated 

13.04.16 to 

21.04.16 

1 1.700 218.00 

2 6.374 105.11 

Avg. Discharge 161.55 

 

9. i)    Present IWT operations 

ii)  Ferry services, tourism, 

cargo, if any 

i) As follows  

ii)  There is no Ferry service available in this zone of river. There is no cargo and  

industry found in this zone of river. 

10. Approx. distance of Rail & 

Road from waterway 

Nearest Railway station- Guwahati  (235 km from project Site approximately) 

Name of National Highway close to the River-NH-62, NH-44 E,  NH-127B 

Name of SH-1, SH-4, SH- 10 

11. 
Any other information / 

comment 
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Section-1: Introductory Considerations  

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

 

Kynshi River, also known as Jadukata, is one of the important rivers in Meghalaya. This 143 km long river 

irrigates over 2000 sq km of area. The main tributaries of Kynshi are Umrilang (60 km long) and Um-

mawblei (71 km long). Kynshi River is also known as Kynshiang at the confluence with Umkyrtha. 

Nongkhnum Island, the biggest river island in Meghalaya, has been formed by the bifurcation of the Kynshi 

River into two rivers namely- Phanliang River and Namliang River. At the point of bifurcation, there is a 

charming sandy beach called Wei-Phanliang, about 100 sq m in area. Kynshi is an important river for angling. 

Kynshi flows towards the southern part of the West Khasi Hills of Meghalaya. Finally, this river flow further 

south into Bangladesh. 

 

 

Figure 1- Kynhi river Site Map  

 

 

 

 

 

 

 

Kynshi River 
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1.2 Tributaries / Network of River/ Basin  

The major tributaries of this river are ï 

i) Umrilang River  

ii)   Um-mawblei River 

1.3 State / District through which river passes  

Firstly the river passes through West Khasi Hills District in Meghalaya and Finally Passes through Bangladesh. 

1.4 Project Site Location Map 

 

 

                          Figure 2- Project Site Location Map 

 

 

 

 

 

 

 

 

Lat - 25°19'35.43"N 

Long- 91° 4'7.14"E 

 

 

Lat - 25°12'6.87"N 

Long-91°15'20.57"E 

 

Kynshi River 
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1.5 Scope of work 

 

The Scope of work shall cover all technical aspects of Hydrographic survey at par with International Standards 

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

 

The detailed Hydrographic survey has been carried out by using Automated Hydrographic Survey System (using 

digital Echo sounder for depth measurement, DGPS Beacons Receivers for position fixing and Hypackmax or 

equivalent software for data logging). The survey is to be conducted in WGS 84 datum. 

ü Detailed Hydrographic Survey to assess the navigability of the waterway. 

ü To collect Water and bottom samples, current meter observation and discharge from the deepest 

route at every 10 km interval.   

ü To identify cross structures which are obstructing navigation. 

ü To identify the length of bank protection required. 

ü The BM is denoted by a ñ.ò mark engraved on a plate. The plate is fixed on a 5cm diameter GI pipe. 

The GI pipe is cemented with construction pillar of 30cm X 30cm X 150cm. 

ü The pillar extends 60.cms above ground level with inscription ñIWAIò, ñPSCò and BM No. can be 

seen on the face of the pillar. 

ü The main objective of the Study was to recommend the strategy and programs for the development 

of the Kynshi River waterway and to provide an appropriate economic and organizational 

framework for restoring trade and navigation (cargo and passengers) on the Kynshi River with an 

aim to do as follows: 

ü Improve public and private investments into transport on the Kynshi River, in accordance with 

adequate economic and financial analysis; 

ü Propose enhancement of coordination of activities regarding inland navigation and to set up 

priorities of public interests; 

 

ü Obtain an integrated approach considering water management, energy production, flood control and 

environmental aspects in the Kynshi River basin and Propose improvement of the infrastructure. 
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Section-2: Methodology Adopted to undertake Study  

2.1 Methodology Adopted including Resources and equipment used and calibration  

ü Equipment:-  

Followings equipments were employed for the Bathymetry and Topography survey:-  

 

 

 

 

 

 

 

Table 1-Detail Equipment list 

¶ Conduct of survey work  

Topographic Survey  

The Topographic Survey of Kynshi River has been carried out from ñBangladesh Border near Mawpyllun 

(Latitude-25°12'6.87"N, Logitude-91°15'20.57"E) to Bridge on Nonghyllam-Maweit Road (Latitude-

25°19'35.43"N, Longitude- 91°4'7.14"E).ò The Length of the Topography survey has been carried out from 

Bangladesh Border near Mawpyllun (Chainage-0.000 km) to Bridge on Nonghyllam-Maweit Road (Chainage-

27.870 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 communication network 

GPS RTK (Real Time Kinematic)  satellite navigation is a technique used in land survey and in hydrographic 

survey based on the use of carrier phase measurements of the GPS, GLONASS and / or  Galileo signals where a 

single reference station provides the real-time corrections, providing up to centimeter-level accuracy. When 

referring to GPS in particular, the system is also commonly referred to as Carrier-Phase Enhancement, CPGPS. 

RTK systems use a single base station receiver and a number of mobile units. The Base station re-broadcasts the 

phase of the carrier that it measured, and the mobile units compare their own phase measurements with the ones 

received from the Base station. There are several ways to transmit a correction signal from Base station to mobile 

station. The most popular way to achieve real-time, low-cost signal transmission is to use a radio modem, 

typically in the UHF band. This allows the units to calculate their relative position to millimeters, although their 

absolute position is accurate only to the same accuracy as the position of the base station. 

 

Equipment Make Version 
Qty 

Employed 

Echo sounder Bathy MF 500 ééé 1 

Current Meter AEM 213-D ééé 1 

Tide Gauge Manual (Pole type) - 4 

RTK South S86T - 3 

GPS Sets Trimble ïBecon Rover SPS 361 - 1 

Software HYPACK data acquisition Version 14 1 

Software AUTOCAD  2013 1 

Software Microsoft Office 2013 1 

http://en.wikipedia.org/wiki/Satellite_navigation
http://en.wikipedia.org/wiki/Surveying
http://en.wikipedia.org/wiki/Hydrographic_survey
http://en.wikipedia.org/wiki/Hydrographic_survey
http://en.wikipedia.org/w/index.php?title=Carrier_phase&action=edit&redlink=1
http://en.wikipedia.org/wiki/Global_Positioning_System
http://en.wikipedia.org/wiki/GLONASS
http://en.wikipedia.org/wiki/Galileo_positioning_system
http://en.wikipedia.org/wiki/Metre
http://en.wikipedia.org/wiki/Accuracy_and_precision
http://en.wikipedia.org/wiki/Radio_modem
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o Bathymetry Survey  

o Bathy 500 MF was 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 software on a real-time basis for the 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. 

o The sound velocity was set to 1495 m/s on single beam echo sounder during acquisition. The Daily bar 

checks were done prior to the sounding operation and before the closing of the sounding operation for the 

day. Being very shallow depths, the echo sounder depths were also cross-checked in between by using 

demarcated sounding poles during the conduct of the survey. The sounding lines were run using Survey 

boat to identify the channel of the river for the possible stretch. The cross lines were run perpendicular to 

the orientation of river flow (i.e. perpendicular to the orientation of depth contours) in respective 

stretches. The spot sounding was also carried out in the area where the survey boat cannot be operated 

due to low depth. The DGPS position along with water depths was recorded simultaneously and the tidal 

reduction was applied to the obtained depths. However, the Bathymetry survey was not possible in 

Kynshi River due to insufficient layer of water in this zone of river.  
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2.2 Description of Bench Marks (B.M) / authentic Reference Level used in Survey 

For the Topography survey, the Horizontal control/Vertical control has been carried out from Bench Mark No-

BM-2 using DGPS observation mode in 8 hrs. The Level of the Bench Mark is- 

Location 

Name 

Geographic position UTM position R.L w.r.t  

M.S.L 

(m) 

Latitude 

(N) 

Longitude 

(E) 
Northing Easting 

Ranikor 

village 
25°14'08.25314" 91°13'22.09662" 2792222.575 320988.857 51.992 m. 

 

Project file data 

Name:  

Size:  

Modified: 8/30/2013 1:12:17 PM (UTC:-6) 

Time zone: Mountain Standard Time 

Reference number:  

Description:  

Comment 1:  

Comment 2:  

Comment 3:  
 

Coordinate System 

Name: World wide/UTM 

Datum: WGS 1984 

Zone: 46 North 

Geoid: EGM96 (Global) 

Vertical datum:  

  
 

 

 

Baseline Processing Report 
 

 

Processing Summary 
 

 

Observation From To Solution 

Type 

H. Prec. 

(Meter) 

V. Prec. 

(Meter) 

Geodetic 

Az. 

Ellipsoid 

Dist. 

(Meter) 

H̀eight 

(Meter) 

BM 1 --- BM 2 

(B2) 

BM 2 BM 1 Fixed 0.004 0.019 130°54'27" 4063.172 -35.468 

BM2 --- BM2_A 

(B1) 

BM 2 BM2_A Fixed 0.001 0.003 238°04'51" 125.613 -0.373 

BM1 --- BM2_A 

(B3) 

BM 1 BM2_A Fixed 0.004 0.024 309°14'39" 4102.018 35.119 
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Baseline observation: BM1 --- BM2 (B2) 

Processed: Invalid leap seconds 

Solution type: Fixed 

Frequency used: Multiple Frequencies 

Horizontal precision: 0.004 m 

Vertical precision: 0.019 m 

RMS: 0.020 m 

Maximum PDOP: 4.240 

Ephemeris used: Broadcast 

Antenna model: NGS Absolute 

Processing start time: Invalid leap seconds (Local: UTC+5hr) 

Processing stop time: Invalid leap seconds (Local: UTC+5hr) 

Processing duration: 02:40:10 

Processing interval: 1 second 

 

From: BM2 

Grid Local Global 

Easting 320988.857 m Latitude N25°14'08.25314" Latitude N25°14'08.25314" 

Northing 2792222.575 m Longitude E91°13'22.09662" Longitude E91°13'22.09662" 

Elevation 51.992 m Height 1.062 m Height 1.062 m 

 

To: BM1 

Grid Local Global 

Easting 324024.257m Latitude N25°12'41.76" Latitude N25°12'41.76" 

Northing 2789521.405 m Longitude E91°15'11.79" Longitude E91°15'11.79" 

Elevation 17.063 m Height -34.059 m Height -34.059 m 
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2.3Tidal Influence Zone and tidal variation in different stretches:-  

 There is no tidal influence found in this part of the region of Assam. 

2.4 Methodology to fix Chart Datum / Sounding Datum-  

The DGPS Mode was used for transfer of sounding datum for 8 hrs in Ranikor village and in topography the same 

level is used to interpolate the datum. The Lowest level in the each km of Stretch is taken as Datum and same is 

used for reduction and other calculations. 

 

2.5 Six years minimum Water Levels to arrive at Chart Datum (CD) / Sounding Datum (SD).  

 

For this NW, CD was not provided by IWAI. The DGPS Mode was used for transfer of sounding datum for 8 hrs 

in Ranikor village (show page-15-16). In topography also the same level is used to interpolate the datum. The 

Lowest level in the each km of Stretch is taken as Datum and same is used for reduction and other calculations as 

mentioned table no-5, page no-20. 

 

2.6 Transfer of Sounding Datum table for tidal rivers / canals 

There is no Tidal influence or Tidal effects found in this zone of river. 

 

2.7 Table Indicating tidal variation at different observation points (say at every 10 Km) 

  There is no Tidal influence or 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, Locks, Aqueducts found in this zone of river.  

 

2.9 Description of erected Bench Mark Pillars: -  

 

Table 2-BM Pillar Details 

 

 

BM No Location 

Chaina

ge 

(km) 

Latitude  

(N) 

Longitude 

(E) 
Easting Northing 

BM 

Height 

above 

MSL 

(m) 

BM 

Height 

above 

SD 

(m) 

BM-1 
Mawpyllun 

Village 
1.700 25°12'41.76" 91°15'11.79" 324024.257 2789521.405 17.063 6.463 

BM-2 

Near 

Borba Sing 

Bridge 

6.374 25°14'8.23" 91°13'22.07" 320988.857 2792222.575 51.992 41.092 

BM-3 Thadteja 27.982 25°19'20.064" 91°04'18.752" 305920.661 2802026.778 182.956 171.556 
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2.9.1 C.W.C Gauge Details 

Table 3-CWC Gauge Details 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-CWC Gauge Site 

 

 

 

 

 

BM No Location 

Chainag

e 

(km) 

Latitude  

(N) 

Longitude 

(E) 
Easting Northing  

BM 

Height 

above 

MSL 

(m) 

CWC 

Gauge 
Ranikor 1.700 25°13'11.369" 91°14'44.216" 323264.146 2790442.147 

16.656 

m 
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2.10 Details of collected Water level of different gauge stations:  

Table 4-Details of water level in different Gauge Stations 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chainage 

(km) 

Gauge 

station 
Easting Northing 

Latitude  

(N) 

Longitude  

(E) 

WL  

w.r.t  

M.S.L 

 (m) 

1.500 GS (TP)-1 323883.65 2789651.84 25°12'45.95" 91°15'06.713" 10.556 

4.500 GS (TP)-2 321777.77 2791200.72 25°13'35.386" 91°13'50.763" 10.900 

5.500 GS (TP)-3 321145.75 2791981.36 25°14'00.482" 91°13'27.816" 11.400 

6.500 GS (TP)-4 320367.95 2792587.65 25°14'19.849" 91°12'59.741" 11.750 

7.500 GS (TP)-5 320030.27 2793449.98 25°14'47.724" 91°12'47.266" 13.400 

8.500 GS (TP)-6 319326.25 2794049.20 25°15'06.891" 91°12'21.826" 15.050 

9.500 GS (TP)-7 318361.61 2794413.41 25°15'18.306" 91°11'47.184" 16.700 

10.500 GS (TP)-8 317381.21 2794413.41 25°15'17.877" 91°11'12.152" 18.400 

11.500 GS (TP)-9 316436.64 2794639.55 25°15'24.809" 91°10'38.292" 20.100 

12.500 GS (TP)-10 316018.90 2795507.77 25°15'52.837" 91°10'22.943" 29.000 

13.500 GS (TP)-11 315235.14 2796120.52 25°16'12.4" 91°09'54.636" 38.200 

14.500 GS (TP)-12 314481.11 2796753.94 25°16'32.647" 91°09'27.38" 46.400 

15.500 GS (TP)-13 313817.61 2797259.49 25°16'48.777" 91°09'03.419" 54.900 

16.500 GS (TP)-14 313143.06 2797882.43 25°17'08.716" 91°08'39.004" 63.200 

17.500 GS (TP)-15 312519.68 2798444.79 25°17'26.708" 91°08'16.445" 74.700 

18.500 GS (TP)-16 311857.58 2799121.79 25°17'48.407" 91°07'52.444" 80.900 

19.500 GS (TP)-17 311687.71 2800025.21 25°18'17.685" 91°07'45.922" 89.700 

20.500 GS (TP)-18 311142.41 2800441.92 25°18'30.977" 91°07'26.221" 99.000 

21.500 GS (TP)-19 310478.73 2801000.79 25°18'48.834" 91°07'02.217" 112.800 

22.500 GS (TP)-20 309461.95 2801156.16 25°18'53.417" 91°06'25.791" 122.300 

23.500 GS (TP)-21 308740.97 2800593.80 25°18'34.813" 91°06'00.303" 140.400 

24.500 GS (TP)-22 307824.46 2800272.30 25°18'23.943" 91°05'27.705" 149.900 

25.500 GS (TP)-23 307058.34 2800764.57 25°18'39.583" 91°05'00.069" 160.500 

26.500 GS (TP)-24 306477.81 2801578.50 25°19'05.759" 91°04'38.9" 169.200 

27.500 GS (TP)-25 305774.64 2802280.25 25°19'28.232" 91°04'13.402" 179.600 
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2.11 Chart Datum / Sounding Datum and Reductions details:  

Table 5-Chart Datum / Sounding Datum & Reduction Details 

 

 

 

 

 

 

 

Sl 

no 

CWC gauge / Dam 

/ Barrage / Weir / 

Anicut / Bench 

Mark / tide gauges 

Chaina

ge (km) 

Stretch for 

corrected 

soundings and 

topo levels 

(km) 

Established 

Sounding 

Datum w.r.t. 

MSL (m) at 

col. A. 

Sounding 

Datum of 

Tide 

Gauge 

w.r.t. MSL 

(m) 

Correction in 

WL data for 

Bathymetric 

survey (m) 

 

Topo level data 

to be converted 

as depth for 

volume 

calculation w.r.t. 

SD (m) 

 A B 

C (50% 

stretch is to be 

selected on 

both side of 

tide gauge) 

D 

+ve indicates 

above MSL 

-ve indicates 

below MSL 

E 
F = (E- WL 

data in MSL) 

G = (E- Topo 

levels in MSL) 

1 GS-(TP)- 1 1.500 0 - 4  9.500 -1.056 Kynshi Reduced 

Topo.xyz 2 GS-(TP)-  2 4.500 4 - 5  10.600 -0.300 

3 GS-(TP) - 3 5.500 5 - 6  11.100 -0.300 

Submitted in Soft 

copy 

4 GS-(TP) - 4 6.500 6 - 7  11.450 -0.300 

5 GS-(TP)-  5 7.500 7 - 8  13.100 -0.300 

6 GS -(TP)- 6 8.500 8 - 9  14.750 -0.300 

7 GS-(TP)-  7 9.500 9 - 10  16.400 -0.300 

8 GS-(TP) - 8 10.500 10 - 11  18.100 -0.300 

9 GS-(TP)-  9 11.500 11 - 12  19.800 -0.300 

10 GS-(TP) - 10 12.500 12 - 13  28.700 -0.300 

11 GS-(TP)-  11 13.500 13 - 14  37.900 -0.300 

12 GS-(TP) - 12 14.500 14 - 15  46.100 -0.300 

13 GS-(TP)-  13 15.500 15 - 16  54.600 -0.300 

14 GS -(TP) -14 16.500 16 - 17  62.900 -0.300 

15 GS-(TP)-  15 17.500 17 - 18  74.400 -0.300 

16 GS-(TP) - 16 18.500 18 -19  80.600 -0.300 

17 GS-(TP) - 17 19.500 19 - 20  89.400 -0.300 

18 GS-(TP)-  18 20.500 20 - 21  98.700 -0.300 

19 GS-(TP)-  19 21.500 21- 22  112.500 -0.300 

20 GS-(TP) - 20 22.500 22 - 23  122.000 -0.300 

21 GS-(TP)  -21 23.500 23 - 24  140.100 -0.300 

22 GS-(TP) - 22 24.500 24 - 25  149.600 -0.300 

23 GS-(TP) - 23 25.500 25 - 26  160.200 -0.300 

24 GS -(TP) -24 26.500 26 - 27  168.900 -0.300 

25 GS -(TP)- 25 27.500 27 - 27.870  179.300 -0.300 
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2.12 Average Bed Slope:- 

     

Reach 
River / Canal Bed 

Level Change (m) 
Distance (km) Slope (m/km) Slope (cm/km) 

From To       
 

1.500 4.500 1.100 3.000 0.367 36.67 

4.600 5.500 0.500 0.900 0.556 55.56 

5.600 6.500 0.350 0.900 0.389 38.89 

6.600 7.500 1.650 0.900 1.833 183.33 

7.600 8.500 1.650 0.900 1.833 183.33 

8.600 9.500 1.650 0.900 1.833 183.33 

9.600 10.500 1.650 0.900 1.833 183.33 

10.600 11.500 1.700 0.900 1.889 188.89 

11.600 12.500 1.700 0.900 1.889 188.89 

12.600 13.500 8.900 0.900 9.889 988.89 

13.600 14.500 9.200 0.900 10.222 1022.22 

14.600 15.500 8.200 0.900 9.111 911.11 

15.600 16.500 8.500 0.900 9.444 944.44 

16.600 17.500 8.300 0.900 9.222 922.22 

17.600 18.500 11.500 0.900 12.778 1277.78 

18.600 19.500 6.200 0.900 6.889 688.89 

19.600 20.500 8.800 0.900 9.778 977.78 

20.600 21.500 9.300 0.900 10.333 1033.33 

21.600 22.500 13.800 0.900 15.333 1533.33 

22.600 23.500 9.500 0.900 10.556 1055.56 

23.600 24.500 18.100 0.900 20.111 2011.11 

24.600 25.500 9.500 0.900 10.556 1055.56 

25.600 26.500 10.600 0.900 11.778 1177.78 

26.600 27.870 8.700 1.27 6.850 685.04 

Total 24.07 Avg-7.303 Avg-730.30 

Table 6-Average Bed Slope 

 

2.13 Details of Dam/Barrage/Weirs/Anicut etc. w.r.t MSL:-      

There are no Dams, Barrage, weirs, Anicut found in this river zone.  

2.14 Details of Locks:-       

There are no locks found in this river zone.   

2.15 Details of Aqueducts:-        

There are no aqueducts found in this zone of river. 
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2.16 Details of existing Bridge and Crossing over waterway:-        

Table 7-Bridge Details 

2.17 Details of other Cross structures, pipe-lines, under water cables:-  

There are no cross structures, pipe lines or under water cables found in this zone of river. 

2.18 High Tension Lines / Electric Lines/Tele-communication lines:-  

There is no high tension line or electric line found in this zone of river. 

 

2.19 Current Meter and Discharge Details:- 

Since water depth was too low between chainage 6.374 km and 27.870 km, no bathymetry survey, current or 

discharge measurements have been conducted. The data recorded for Ch.-1.700 km and Ch.-6.374 km are given 

below- 

 

Stretc

h No. 

 

Chaina

ge  

(km) 

 

Position Observed 

Depth (m) 

(D) 

Veloci

ty 

(m/sec

.) 

Averag

e        

Velocit

y 

(m/sec.) 

X-

Sectiona

l area 

(sq. m.) 

Discharge 

(Cu.m/sec

) 

 Latitude 

 (N) 

Longitude  

(E) 

Easting 

 (m) 

Northing  

(m) 
0.5 D 

1 1.700 25°12'41.39" 91°15'09.339" 323955.314 2789510.680 1.7 0.819 0.819 266.18 218.00 

2 6.374 25°14'06.208" 91°13'22.337" 320994.738 2792159.573 0.800 0.612 0.612 171.76 105.11 

Table 8-Current Meter Details 

 

 

 

 

 

 

Sl

.N

o 

Struct

ure 

Name 

Chain

age 

(km) 

Location 

Position 

Lengt

h 

(m) 

Wid

th 

(m) 

No

s. 

Of 

Pi

er

s 

Hori

zont

al 

Clea

ranc

e 

(m) 

Vert

ical 

Clea

ranc

e 

w.r.t 

H.F.

L 

(m) 

 

Rem

arks 
Latitude 

(N) 

Longitude 

(E) 
Easting Northing  

1 

Borba 

Sing 

Syiem  

Steel 

Bridge 

6.373 

Chintus

ora 

Village 

25°14'7.70" 91°13'20.89" 320955.892 2792206.339 149.01 9.51 2 
150.

0 
2.00 

Com

plete 
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2.20-a. Soil Sample Locations:-   

Table 9-Soil Sample Details 

b. Water Sample Locations:-   

Table 10-Water Sample Details 

 

 

 

 

 

 

 

 

 

 

 

 

Sample No. 
Chainage 

 (km) 

Latitude 

 (N) 

Longitude  

(E) 

Easting  

(m) 

Northing  

 (m) 

Depth 

 (m) 

1 1.700 25°12'41.39" 91°15'09.339" 323955.314 2789510.680 1.7 

2 6.374 25°14'06.208" 91°13'22.337" 320994.738 2792159.573 0.800 

Sample No. 
Chainage 

 (km) 

Latitude 

 (N) 

Longitude 

 (E) 

Easting  

(m) 

Northing  

(m) 

Depth 

 (m) 

1 1.700 25°12'41.39" 91°15'09.339" 323955.314 2789510.680 1.7 

2 6.374 25°14'06.208" 91°13'22.337" 320994.738 2792159.573 0.800 
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Section-3: Detailed Hydrographic Survey- Stretch Wise  

3.1From Chainage 0.00 Km to Chainage 10.200 Km. (Indo-Bangladesh Border Area to Mawkhar) 

 

 

 

 

 

 

 

 

 

 

Figure 4 Chainage 0.00 km to Chainage 10.200 km 

The River width of Kynshi River from chainage 0.00 km to Chainage 10.200 km is approximately 964.00m to 

98.28m. The average width portion of the river is 90 meter. 

 The River is situated in the hilly  and dense forest area. So the river has been passed through some narrow 

channels. From Chainage 0.00 km to 1.5 km, both side of the river have been Charland and the Charland have 

been also seen till 3.5km on the left portion of the river. BM 1 is situated near at chainage 1.7 km right portion of 

the river bank. An irrigation canal has been found near at chainage of 2.4 km on the right portion of the river. BM 

2 is also located near at chainage of 6.374 km right portion of the river bank. An RCC Bridge named Borba sing 

Syiem Bridge is situated near at chainage of 6.373 km. The Bridgeôs position is (Lat. - 25°14'7.70"N, Long.- 

91°13'20.89"E) An Irrigation canal is also found near at chainage of 7.6 km right portion of the river bank. Bolder 

Pitching are also found near at chainage of chainage 8km to 8.7km to protect the river bank side. Um Rilang, the 

Tributary of the Kynshi river has been passed through Rajaju village.Mawpyllun, Ranikor, Alekwareng, Rajaju 

villages are situated right bank side of the river and Tilagaon, Rajai-A, Chintusora villages are situated left bank 

side of the river. 

Class 

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

From To 

Min. 

depth 

(m) 

Max. 

depth 

(m) 

Length of 

Shoal (m) 

Dredging 

Qty. (cu.m.) 

Min. 

Dept

h (m) 

Max. 

Depth 

(m) 

Length 

of Shoal 

(m) 

Dredging 

Qty. (cu.m.) 

I 0.00 10.200 0.1 14.4 9000 320839.52 -0.3 13.4 10000 416736.13 

II  0.00 10.200 0.003 14.4 9000 489337.24 -0.3 13.4 10000 613051.06 

III  0.00 10.200 0.002 14.4 9000 740694.57 -0.3 13.4 10000 896576.74 

IV 0.00 10.200 0.002 14.4 9000 894615.9 -0.3 13.4 10000 1060914.27 
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Figure 5 Char land 

 

 

Figure 6-Borba Sing Syiem Bridge (Chainage-6.373 km) 

 

 

 

 



70 
FINAL FEASIBILITY  REPORT ON  

ñDETAILED HYDROGRAPHIC SURVEY IN KYNSHI 

RIVER  IN MEGHALAYA (27.870 KMS)  

 

 

Document History: Final Feasibility Report of River: Kynshi, Meghalaya                                             26 | P a g e 

Survey Period: From 13-04-16 to 21-04-16  

3.2 From Chainage 10.200 Km to Chainage 20.100 Km.(Mawkhar to Pormadwar)  

 

 

 

 

 

 

 

 

 

 

Figure 7 Chainage 10.200 km to Chainage 20.100 km 

 

The River width of Kynshi River from chainage 10.200 km to chainage 20.100 km is approximately 100.00 m to 

136.04 m. The average water portion of the river is 70.00 meter. 

Most of the river side area is dense Forest. Mawkhar, Nongkulang, Pormadwar villages are situated left bank side 

of the river and Nongbahjynrin, Nongmalang villages are situated right bank side of the river. Bolder Pitching 

have been noticed near at chainage of 11.100 km to 20.100 km both side of the river bank. Most part of the river 

bank is included with Forests. Both side irrigation canals are also noticed near at chainage of 13.5 km. Another 

irrigation canal is also situated near at chainage of 18.386km at the left bank side of the river. 

 

 

 

 

 

  

Class 

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

From To 

Min. 

depth 

(m) 

Max. 

depth 

(m) 

Length of 

Shoal (m) 

Dredging 

Qty. (cu.m.) 

Min. 

Dept

h (m) 

Max. 

Depth 

(m) 

Length 

of Shoal 

(m) 

Dredging 

Qty. (cu.m.) 

I 10.200 20.100 0.1 0.4 10000 422728.13 -0.3 0 10000 546020.88 

II  10.200 20.100 0.097 0.4 10000 643877.27 -0.3 0 10000 802396.08 

III  10.200 20.100 0.094 0.5 10000 973153.91 -0.3 0 10000 1169836.37 

IV 10.200 20.100 0.05 0.5 10000 1174241.62 -0.3 0 10000 1379725.57 
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Figure 8- Bolder Pitching 

 

 

 

 

 






























































































