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EXECUTIVE SUMMARY

The Kerala Engincering Rescarch Institute (KIERI) is located at Peechi, Thrissur
and it is the main research institute under Kerala State Irrigation Department. This
institute takes studics and research works in the field of Civil Iingineering for the State
Government, Quasi Government Institutions and also for Private Organizations. It also
undertakes externally funded research projects.

The Sedimentation Division under this institute conduct the Sedimentation
studies of major Dams, rivers, lakes and large water bodies in the state. Related to the
investigation on the desiltation of reservoirs, the sedimentation studies have a vital role.
This report is the outcome of the sedimentation study conducted in Neyyar Reservoir
using Integrated Bathymetry System (IBS) and Sub Bottom Profiler.

Neyyar reservoir is constructed across the river Neyyar, in Thiruvananthapuram
Dist.  The catchment area of the river above the dam site is 140Sq. km. which is
entirely in Kerala state. The project consists of straight gravity type masonry dam with
two canal system on either bank to irrigate an area of 15380ha which is distributed in
Kerala and Tamilnadu. The maximum storage capacity of the reservoir is
106.188Mm’*for the full reservoir level of 84.734m from MSL.

Hydrographic Survey of Neyyar reservoir was initially conducted at WL 83.6 m
in the year 2011 using IBS. It had been observed that the reservoir capacity was reduced
by 7.374Mm?® within a period of 47 years. The approximate rate of sedimentation was

0.16% per year. The next study was conducted in 2015 using IBS and Sub Bottom
Profiler at the WL 84.75m. The capacity was reduced by 8.843Mm’at WL 84.75m
within a period of 51 years. The capacity reduction rate was estimated as 0.16% per

year for 51years.

The present study is conducted at water level 83.5m using IBS and Sub Bottom
Profiler. The original storage capacity of the reservoir corresponding to this water level
is 95.157 Mm®. From the IBS study, the present capacity obtained is 83.016 Mm’, ic the
capacity is reduced by 12.141 Mm’® in 55 years. ie within 55 years of the dam life the
capacity reduction rate i1s 0.23 % per year.

From the previous studies in 2011 and 2015, the capacity corresponding to WL
83.5 m was obtained as 87.408 Mm® and 86.253Mm’respectively. There was a capacity
{eduction of1.155Mm’ in four years, Comparing the present study and 2015 study, the
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capacity is reduced by 3.237 Mm® within the last four years ie the capacity reduction
rate is 0.85% .There is a huge increase in rate of sedimentation and this is the
outcome of the unusual heavy floods occurred in 2018 and 2019. Also, there were
huge landslides occurred in the catchment area during the floods. The Grain size
analysis of 10 nos of disturbed soil samples is conducted. Sediment layer profile of the

reservoir area at an interval of 100 m is obtained from the Sub Bottom Profiler.
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Sedimentation Study of Neyyar Reservoir Using

Integrated Bathymetric System & Sub Bottom

Profiler

=

1.INTRODUCTION

I—_.¢V~A

1.0 ABOUT THE INSTITUTE

The Kerala Engineering Research Institute (KERI), Peechi is one of the
pioncering rescarch institutions of its kind in our country which plays a vital part in
fundamental and applied research studies in the field of Civil Engineering. KERI
conducts studies and research in the field of Civil Engineering for the State
Government, Quasi Government Institutions and Private Organizations. The institute
also has undertaken projects funded by organizations like Central Board of Irrigation
and Power (CBIP), Indian National Committee for Hydraulic Research (INCH).
Further, KERI 1s carrying out the investigation on quantity and quality of sediment
deposited in various reservoirs all over Kerala. This study has a vital role in the ongoing
Desiltation work of reservoirs for the capacity improvement. The Sediment quantity
assessment of the reservoirs is carried out by the Sedimentation Division under

Hydraulic Research in KERI

Sedimentation Division conducts studies to compute the present capacity of
reservoirs and other water bodies. Such studies are conducted using modern electronic
method called ‘Integrated Bathymetric System’ (IBS). In order to ascertain the
underwater profile of the sediment layer a modern sophisticated instrument called *Sub

Bottom Profiler” is used. From 2004 onwards, KER] has completed 40 studies using

OMERI) (CERISEDIMENTATION STUDY REPORT 2019 | FRSTION ' § ' 1 0
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IBS which includes Mullaperiyar, Kuttiyadi Dam, Malampuzha Dam, Kallada Dam,
etc. Sub Bottom profiler was used for 16 of the above studies.

Sedimentation study of Neyyar reservoir was conducted in 2011 and 2015. Now
the repeat study of Neyyar reservoir using IBS & Sub bottom profiler has been included
in the action plan for 2019-20 in order to assess the effect of the extra ordinary floods

occurred in the year 2018 and 2019. The expenditure incurred for the study is
Rs.3,50,000/-.

KERI SEDIMENTATION STUDY REPORT 2019 TRy R B LT E3
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2.0BJECTIVES

o To quantify or determine the present capacity of Neyyar reservoir
using IBS and prepare the present Stage — Capacity curve of the

Feservoir,

o To find the quantity of sediment and it’s Distribution in the reservoir

using Sub Bottom Profiler.

o To observe the influence of the heavy flood in August 2018 and 2019

in the reservoir sedimentation.

Study the soil particle distribution of sediment deposit in the reservoir

aredq.

1 KERI SEDIMENTATION STUDY REPORT 2019
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SALIENT FEATURES

1. Name

2, Location
Longitude
Latitude

3. Year of starting

4, Year of completion

5. Type of Dam

6. Maximﬁm height of dam
7. Length of Masonry dam
8. Catchment area

9. Maximum Storage

10.  Dead storage

1. Water spread area

12. Full reservoir level

13. Minimum Draw Down level

14, Normal bed level

15, Purpose

)
G YA
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APPENDIX -1
NEYYAR PROJECT

Neyyar

77°09”E

8°32"N

1952

1964

Straight Gravity masonry dam
50.60 m

29483 m

140.00 Sq.Km.
106.188 Mm®
10.524 Mm’

9.10 Sq.km,
84.734m from MSL
65.00 m

4693 m

Irrigation and drinking
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3.METHODOLOGY

3.0 RESERVOIR SEDIMENTATION

Reservoir sedimentation is a process of filling of the reservoir behind a dam
with sediment carried by the streams. When the water flows from the upstream of
catchment, it erodes the catchment area and transports this soil through streams. These
sediments will deposit either upstream of the reservoir or in the still water of the

reservoir. This will reduce the water holding capacity of the reservoirs.

The nature of the material in the catchment area, the slope of the catchment area
and the topography of the streams are the factors influencing the sedimentation. Heavy
rainfall falling on erodible material on a steep slope with little ground cover resulting
from overgrazing or wildfire is a recipe for substantial sediment transport and

significant reservoir sedimentation.

3.1 INTEGRATED BATHYMETRIC SYSTEM

The System

Traditionally reservoir sedimentation has been studied by carrying out bottom
topographic survey using boat, sextant, ranging rods, echo-sounder etc. Naturally, this
involved lot of time and the outcome was susceptible to human error because of the
monotony of work.

Integrated Bathymetric system has been found to be an ideal solution to all the
above rigorous work. The system consists of modern sophisticated electronic
equipment. Data collection, processing and calculations are done by means of computer

software. The results are more accurate than the Conventional survey methods.
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3.2.1 Sub Bottom Profiley

Thesysteme SES-20000 sub-bottom peotiter, which e a mabile priametic
sediment sounder, was used for bathynwtvie and wab-botiom protiliog savey The SES
2000 hardware component and tansdueers are shown i plive T Fhe compact design
with a user=triendly control unit allows the suevey even i small and shatlow waters
with all the advantages of the parametric aconstios, 'The saystent offors the possibiliy to
store data digitally and gives velinble wsnlin during online dati procensing, The system
1s primarily designed tor shallow geophysical surveys, The toleranee of the system o
100 kHz frequeney is 0,02 m + 0,020 of waler depth and for (0 KUz it i 0,04 m
0.02% of water depth, The compact design without inteprated industrial 1'C components

results in an aftordable and reliable instrument foe sub botton profiling apphications,

Top- side Uit Transdueer

Plate 1 Sub Bottom Protiler
Both the primary high trequeney (HEY sipnal CLOO KHE2)Y and the secondary low

frequency (LF) signal (6-12 kH2) are recorded, Penctiation ean rench up (0 S0 i sol

sediments. Advantages of the parametric acoustic system ineluder (1) natow beam

width at low frequencies; (i) deep penetmtion with high tesolution of sedinent lavers

and objects and (i) accurate depth measurements with (he hiph frequeney sipaal, The
variant SES-2000 compact is designed tor shallow water depthe applications nenr the

shore and inland waters down to 100

JORURESEDIMENTATION S1UDY REPORY 20t
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3.2.2 DGPS SIMRAD MX-610

DGPS MX- 610(refer Plate.2) is highly reliable and it receives correction from a
permanent reference station which is approved by Govt. of India, Dept. of Light house
and Light ship. 1t can also track up to 12 satellites to achicve maximum positional
accuracy. The recetved position is transferred to Echo Sounder and Sub Bottom

Profiler.

TANE

TEH P an
TR

£z

Plate 2. DGPS SIMRAD MX-610

3.2.3 MIDAS Surveyor Echo-sounder

The MIDAS Surveyor is a revolution of small boat survey work with an integral
GPS receiver (plate 3). It logs and displays DGPS position data in WGS 84 or Local
Grid. This Echo-sounder is designed to measure under water depth up to 1200m.
Accuracy of instrument is lcenti meter. A dual frequency echo-sounder is specified to
distinguish between fluff top depth and the consolidated bottom. The high frequency
(200 KHz) is used to detect the top of the mud/sediment. Under favorable conditions the
low frequency signal (33 KHz) can penetrate into the bottom and reveal information

about the bottom structure.

KER!SED!MENTAT!ONSTUDYREPORT2019;;7«;.‘%“»_ TN B 7@
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g
s Surveyor GPH e Pumsnsla

Plate 3. MIDAS Surveyor Echo Sounder

3.2.4 Survey Boat

A Fiber Reinforced Plastic (FRP) boat with two 60 HP petrol out board engines
is used as the Survey Boat. The boat has dimension of 7.5mX 2.66mX 1.20m and 8
persons capacity with the equipment. The boat with all the survey equipment is referred
as the ‘mobile station’. For the power supply, two solar panels of 80Watt each are
mounted on the roof of the boat (plate.4).Plate. 5 shows the equipment setup for data

collection.

Plate 4. FRP Boat

] KERI SEDIMENTATION STUDY REPORT 2015 R T
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Plate 5 Equipment set up inside the Boat

3 2
3.2

LAUNCHING OF BOAT

The survey boat is launched and retrieved with the help of tractor and trailer.

Plate 6 Retrieval of Boat

FERESEIAL A I0G1 S 1Oy R 0o 2015 RS s
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3.4 SOFTWARIE
e QINSY SOFTWARE
This soflware is used for data collection and processing in 1BS survey. The
Bathymetric software supports NMEA 0183 compatible devices. Local grid
UTM (WGS-84) is the projection supported by this software.
o SESWIN

This software is used for the data collection in Sub Bottom Profiler.
o IS.E.2.9.2

This is the post processing software used for analyzing the data collected
from sub bottom profiler.
e Surfer software

Surfer is a graphic program used for calculating the volume based on the
logged data from the IBS and Sub Bottom Profiler.

3.5 DATA COLLECTION

The mobile station consists of the DGPS and its antenna, Echo sounder, Sub
Bottom Profiler and the transducers, etc is mounted on the FRP boat. The transducer of
Sub Bottom Profiler is permanently fixed at the center of the boat. The traducer of Echo
sounder is connected to the left side of the boat and is detachable. Proper connections
are made between this equipment and the laptops for the data collection. The boat is
sailed along the planned track with a speed of 3 to 4 knots. The data from the Echo
sounder and Sub Bottom Profiler is collected simultaneously through two laptops as
shown in Plate 7.

For IBS Survey, the laptop loaded with QINSY survey software is used. There
are three modules in the QINSY Software. Data Acquisition, Data Processing and Data
export/ import.

The system SES-2000(Sediment Echo Sounder)Sub Bottom Profiler is a
parametric (non-linear) dual frequency echo sounder. The instrument simultancously
transmits two signals of slightly different high frequencies; their interaction creates a

new low frequency signal. It has a large bandwidth and a short signal length, which

) KERI SEDIMENTATION STUDY REPORT 2019 [ fd 10 H
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allows pood use inovery shallow wader wd conalie n high ¢ 15 0 20 ¢m) verlienl
pesolution at acceptable sub-bottom penetenton up to L0 m o more, Some fayvournble
pear sub-bottome semmte awd - peological conditonn permnit (o nehiove o vertienl

resolution up o 10 ey,

Plate .7 Chart planning for Data collection

Parametric (non-lincar) sound gencration allows designing acoustical systems
with small transducer dimensions and narrow sound beams at low {requencics. An
Innomar SES-2000 parametric transducer has an active arca of 20 by 20 ¢m and
provides a becam width of less than four degrees (at 3dB), valid for all adjustable low
frequencies between SkHz and 15 kllz. The transmit direetivity of the parametric sound
beam does not show any significant side lobe characteristic, which reduces ambiguitics
during the interpretation of individual reflectors. Shorl teansmit signals ol single
sinusoidal cycles without any ringing and high ping rates of up to 50 pings per second
are further advantages. They contribute to a high spatial resolution of this acoustical
System and permit to apply it in a shallow basin. lnuomar's software tool ISE provides
hear real-time processing of (he collected SES data. ‘The operation procedure can be
tuned on-line. A value of the sound velocity in water is used (o convert sound travel

time (o the depth. The depth values are sereened online,

) KERESEDIMENTATION STUDY REPORT 2009 [0 e R Y |
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4. STUDY AREA

4.0 ABOUT THE STUDY AREA

4.1 Location

The project is situated 31km cast of the Thiruvananthapuram city, and then can
be reached by a good motor able road. The ncarcst railway station and airport are at
Thiruvananthapuram.

The location map of the area is shown in Fig 4.1
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A THIRUVANANTHAPURAM
e - KERALA
SN K 0. |_ LAM g (Road Network)
j} \\T"\.\ ‘%;,4\\
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Fig.4.1. Location Map of Neyyar Reservoir

¥ KERI SEDIMENTATION STUDY REPORT 2019

(120



STHDY OF NEYYAR RESERVOIR

g0 thsiery of the Project

Nevyar Ireipation Projeet, one of the commissioned major irrigation projeet in
Ketala, s e the hamessing the viver Neyyar for the purpose of irrigation, ‘This was
the fst majov ivvigation: projeet ken up in the erstwhile Travancore- Cochin State,
ander e fst five year plan, The iden of wtilizing, the water of the river Neyyar for
production purpose and long been under the consideration of the Govt, as carly as first
decade of this country, Oviginally it was conceived as a hydroclectric power project.
But later this idea was abandoned, sinee it was found to be uncconomical. History of the
projeet was starts with 1937, when the Halian Engineer Omedeo, [irst proposce d that
such - scheme was feasible. "This project was started in 1951 and partially

conuussioned in 1964, The whole projeet is completed in 1973,

L3 The Neyyar river basin and its Catchment

The river Neyyar is the southernmost river in Kerala State. The project consists
of straight geavity type masonry dam across Neyyar River and two canal system on
cither bank to irrigate an area of 15380ha, Including 3725ha.in TamilNadu. 11555ha. of
this ayacut lies in southern part of Thiruvananthapuram city. There are two distinct
raintall scasons wise, the south west monsoon and north cast monsoon. Precipitation
and temperature play an important role of cultivation of the Command Area.

The catchment area consists of mainly of reserve forest. But it is seen that a lot
of unauthorized persons are staying in the catchment arca and are cultivating. The
extent of such cultivation is reported to be about 400ha. Further about 200ha.
Consisting of seven hill tribes and these areas are also being cultivated. The rest of the
area 1s being reserve forest.

The main reason for sedimentation is the unauthorized cultivation of catchment
area and also due to various hydro meteorological factors such as intensity of rainfall,

temperature ete.

{.-‘t KERLSEDIMENTATION STUDY REPORT 2019 ] ‘ ~13 4
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5. HYDROGRAPHIC SURVEY

5.0 SURVEY PROCEDURE

Fig.5.1 Data Acquisition in QINSY

By using the QINSY software chart is prepared by taking UTM (Universal

Transverse Mercator: -A special transverse Mercator grid which divides the world in to
Q

¢ zones of Longitude.) co-ordinate of two points for drawing a reference line which

extend up to the boundary of the reservoir area. With these coordinates of two points

reference line is drawn. Segment lines are drawn parallel to this reference line at an

interval of 75cm such that the entire reservoir area can be covered.

The survey was conducted along the predetermined segment lines after setting
the data logging software to record the data from the Echo Sounder at 2m intervals. The
boat was sailed along the track maintaining a speed of 3 to 4 knots. The depth of water
and its corresponding position is recorded simultaneously at each point. The software
enables generation of depth profile and overviews using the data recorded (Fig.5.1),

The data is then edited to eliminate spurious readings caused due to violent

Wwinds and waves using the data processor in QINSY. (Fig.5.2)

L CTIIAY PEPART SR LT i O T ol Sl Sains - 14
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v
w1
Aoamea 4430

12.5.2 Data processing

All the validated daty (112.5.3) are exported using

Data Export program and it is
processad i Surter Software, This exported d

ata converts into grid data by triangulation
with linear interpolation method,

Using the grid data contour maps are drawn and volume is calculated at

spxevified intervals,

Fig.5.3 Data Validation in QINSY
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wing the same time ol IBS Sypye cthe daty (p S I
i y B from (he Sub Bottom Profiler,
~ M AN YT 1 el i 'q |
ected 10 the GPS was acquired throuph (he SESWIN soltware, Jhe continuoy
) h are, - continuoys
- profile of the survey line obtained o the time of suryey itself oy shown in
- ¥ I oy

Fip.5.4

Fig.5.4 Data Collection in Sub Bottom Profiler

The figure.5.5 shows the plan of the survey lines covering the whole area of

Neyyar reservoir.

—~ e < il

i Eﬂ@[“ R

Iig.5.5 Plan of Neyyar Reservoir showing sections sucveyed
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Fig.5. 8 Water spread area of Neyyar Reservoir (Surveyed Portion)
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6. ESTIMATION OF CAPACITY

6.0 ESTIMATION OF CAPACITY

The survey is carried out at water level of 83.5 m. The original water holding
capacity at this level is 95.157Mm>. As per the current IBS study the volume at the
same level is estimated as 83.016Mm’and the corresponding water spread area is 9.03
Sq.km. Total capacity reduction of the reservoir is 12.141 Mm’in 45 years, i.c. the
reduction in capacity at the specified level is 12.76%. The capacity reduction is due to
the presence of sediment deposit. In the previous studies conducted in 2011 and 2015,
the reservoir capacity corresponding to this level was 87.408M1113&86.253Mm3 and
water spread area was 9.43Sq.km & 7.87Sq.km respectively.

Sediment Quantity Chart at WL 83.5 m

16
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=
o
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7.749
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]

Sediment Quantity in Mm?3

O As per IBS 2011 study OAs per 1BS 2015 study B As per IBS 2019 study

Fig.6.1 Increase in Sediment quantity
Table 6.1 shows the comparison in capacity of the reservoir between the three
consecutive studies conducted in 2011, 2015 and 2019 and Fig 6.1 shows its graphical

epresentatjon,
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*Dead Storage Level

The original storage capacity curve is compared with the same obtained from the

1BS surveys in 2011, 2015 and 2019 and is shown in Fig.6.3.

Stage Capacity Curve of Neyyar Reservoir
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Fig.6.3 Water Level v/s Water holding capacity curve

6.2 WATER SPREAD AREA AT DIFFERENT WATER LEVEL

The present water spread area at different level is compared with the previous

BS studies in 2011 & 2015 and is shown in Table6.3. Fig.6.4 shows its graphical

fepresentation.




Table 6.3 Water spread
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arca at different water levels.
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Water Spread Area
S:)" \{_V::::. m‘ IBS Survey 135 Sur.vcy
2011 2015 2019
m Sq Km Sq Km Sq Km
1 83.5 9.43 7.87 9.03
2 83 9.42 7.85 9.03
3 82.5 9.41 7.84 9.01
4 82 9.28 7.81 8.94
5 | 815 9.03 7.73 8.73
6 81 8.71 7.56 8.41 -
7 80.5 8.29 7.28 7.99
8 30 778 6.93 747
9 79.5 7.28 6.51 6.84
10 79 6.71 6.08 6.25
11 78.5 6.16 5.64 5.69
12 78 5.62 5.38 5.17
13 715 5.11 5.21 471
14 77 461 4.8 427
15 76.5 417 4.04 3.87
16 76 3.78 372 3.53
17 75.5 342 3.42 3.21
18 75 3.09 3.14 2.93
19 74.5 2.79 2.88 2.67
20 74 2.51 2.64 243
21 | 735 226 2.43 2.2
22 73 2.03 223 1.99
23 725 1.82 2.04 1.79
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29 | 695 0.88 1.03 0.88
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32 68 066 | U |
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| 7. CLASSIFICATION OF SOIL

7.0 SOIL SAMPLE COLLCETION

Disturbed soil samples were collected using grab type mud sampler (only
surface soil) from 10 locations in the reservoir, The sample collection process is shown
in Plate 8. Undisturbed samples cannot be collected using this type of sampler. These

soil samples were analyzed in Soil Mechanics and foundation Division, KERI, Peechi.

Plate. 8 Soil sample collection

7.1  ANALYSIS OF SOIL SAMPLE

The soil samples were analyzed and the result is shown in table 7.1 In
the present study 10 Nos of soil samples are analyzed. The soil sample locations are
shown in Fig7.1 Soil sample analysis was done in previous survey conducted in 2011.
The average percentage of clay, silt, sand and gravel of the analyzed samples in the two

Consecutive studies are graphically represented in Fig 7.2. By comparing the results of
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Table 7.1 Soil Sample Analysis Result
| Depth | %of Various size of Soil
;S Sample of Nature | Soil Colour | Specific ! Particle ,
| No iti ampl of texture ravi e . :
| ' Position S*m‘lpe ‘ gravity | Clay | Silt | Sand Graval |
: taken | sampl | ! | %
Lo inm S | ',
| il Ash | ;
LI N-0944236 | 2.1 | Distur | Silty | grey 2.21 | 5 ‘ 7 088 | 0
| E-7a5360 bed | sand : ;
| 20| N-0943739 | 24 | Distur | Silty ‘; grey 217 | 7 1 78 B
| E-7a4s93 | | bed | sand | | L '
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———— :

rfr Clayey 1.83

3. | N-0946482 | 7.4 | Distur | sand | Lead 17 | 32 | 51 0
E-738889 bed grey . _

| 10.4

4. [ N-0945253 Distur | Silty | Lead 2.11 4 12 | 84 0
E-741410 bed sand grey e

12.4 Clayey | Slate

5. | N-0944471 Distur silt grey 1.99 34 61 5 0

E-739167 bed N
12.2 Clayey | Slate

6. | N-0943402 Distur | silt | grey | 2.08 29 | 69| 2 0

E-738674 bed I
14.4 Clayey | Slate 1.83 _

7. | N-0943585 Distur | silt | grey 38 | 61| 1 0
E-739992 bed I
N-0942598 10.9 Clayey | Slate

8. | E-740767 Distur silt grey 2.04 27 | 70 3 0

bed
10.8 Slate

9. | N-0944462 Distur | Silty | grey | 2.08 1 | 16| 67 >

E-736267 bed sand
15.2 Slate
10. | N-0945754 Distur | Silty grey 2.14 13 | 30 | 57 0
E-737863 bed sand
Comparison of Soil Classification
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Fig.7.2 Comparison of Soil particle distribution as per two consee
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8. RESULT AND DISCUSSION

The original Capacity of Neyyar Reservoir at 83.5m level is 95.157 Mm" The
pr_esent capacity is 83.016 Mm”. The capacity reduction of the reservoir is 12. 141Mm’in
55 years 12.75% of the original capacity.

[ The IBS Surveys in 2011 and 2015 were conducted at WL83.6m and
WL84.75m respectively and corresponding reservoir capacity was 88.66
Mm’ and 97.345 Mm® against the original capacity of 96.034Mm”and
106.188 Mm® respectively. As per the 2011 study, the capacity reduction rate
is0.16 Mm?/per year within 47 years. In basis of 2015 study, the reduction
rate is 0.173Mm’*/per year within 51 years.

0 The original volume at dead storage level (65 m) was 10.524Mm”, volume

reduced to 2.27 Mm*within 51 years. Reduction percentage is 78.43 %.

[0 The present study is conducted at WL 83.5m, the reservoir capacity is
83.016Mm’and the capacity is reduced by 12.141 Mm® in 55 years @ 0.221
Mm’/per year ie 0.23% of the original capacity per year.

0 Volume at dead storage level is 1.968 Mm’, Percentage reduction in dead
storage is 81.3 % in 55 years. Within the last 4 years after the second study
the dead storage capacity is reduced by 2.87 %.

[] In the previous studies conducted in 2011 and 2015, the reservoir capacity
corresponding to the WL 83.5m was 87.408 Mm® & 86.253 Mm? respectively.
For the last four years the rate of capacity reduction is 0.809 Mm?*/year ie
0.85% of the original capacity per year.

[l Sediment layer profile of the reservoir area at an interval of 100m is obtained

from the Sub Bottom profiler.

Based on the first study conducted in 2011, the capacity reduction rate

corresponding to WL 83.5m was 0.17 %per year during the first 47 years of the dam
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lite, From the nexestudy in 2018, (he capacity reduction tate was estimated ns 0.30%
por year for the Tast -4 years abler the e stidy, From the present study condueted in
2019, the capaeity wduetion wile is 0.85% Tor (he last -1 yeaes aller the second study. e
Fhere i a luge fncrcease iy rate of sedimentation and this is the oufcome of the
unusual heavy flood oceurred in 2008 aid 2019,

Aller the heavy llood in 2018, sedimentation studies of some reservoirs all over
Rerali have been condueted, 1t is abserved that some reservoirs show an increase in
capacity based on the previous study results. But in the case of Neyyar reservoir there s
ahuge reduction i the capacity alter the heavy Mood. In case of Kanjirapuzhy reservoir
also shows ahuge reduction in capacity, By cnquiry with the dam officials, it is known
Ldslides were oceurred i the catehment arey during the floods in 2018 & 2019, The
huge capacity reduction is the outcome ot this landslides occurred.

The capacity reduction e corresponding to WLS3 Sm is graphically represented in

Fig.8.1

Volume in

1964 1969 1974 1979 1984 1989 1994 1999 2004 2009 2014 2019

Year

Fig 8.1 Chronological Volume Reduction

Y KERESEDIMENTATION STUDY REPORY 2019 [ s e LEEEETER 9N




STUDY OF NEYYAR RESERVOIR

LIMITATIONS

1 The IBS survey does not directly measure (he silt in the reservoir,

It helps to
calculate the present storage cap

acity only which is compared with the original
capacity and the reduction in cap

acity over a period of time is attributed to silt
deposition.

The accuracy in the st estimation by this method is fully dependent on the
accuracy of the original capacity table. The comparison of results of two or more
surveys will give correct sedimentation pattern and rate of siltation. Hence it is
recommended that sedimentation survey of all reservoirs may be conducted at
an interval of five years

[l In Sub Bottom profiler, the sediment layer thickness is calculated from the
reflection of ultrasound waves. Presence of an object or hard thin layer above

the sediment deposit may lead to error in sediment depth calculation.
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9. CONCLUSION

The Bathymetric Survey of Neyyar Reservoir is conducted from 21% October

2019 10 23™November 2019, Previously the survey had been conducted in 2011 using

and in 2013using IBS and Sub Bottom Profi

e sunvey is carried out using

ler and the results were published. Now

IBS and Sub Bottom profiler and the results are reported
1l sample analysis is done and the results are also published.
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