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e To be a world class centre of excellence in research on hydraulic engineering
and allied areas; which is responsive to changing global scenario and need for
sustaining and enhancing excellence in providing technological solutions for
optimal and safe design of water resources structures.

e To meet the country’s need for basic & applied research in water resources,
power sector and coastal engineering with world-class standards

e To develop competence in deployment of latest technologies by networking
with the top institutions globally, to meet the future needs for development of
water resources projects in the country effectively

e To disseminate information, build skills and knowledge for capacity-building
and mass awareness for optimization of available water resources

MAJOR FUNCTIONS

e Undertaking specific research studies relating to development of water
resources, power and coastal projects

e Consultancy and advisory services to Central and State Governments, private
sector and other countries

e Disseminating research findings and promoting/assisting research activities in
other organizations concerned with water resources projects

e Contributions to Bureau of Indian Standards and International Standards
Organization

e Carrying out basic and applied research to support the specific studies

e Contribution towards advancements in technology through participation in
various committees at National and State Levels
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MAIN HIGHLIGHTS/ ACHIEVEMENTS (2021-22)

A. UNDERTAKING SPECIFIC RESEARCH STUDIES RELATING TO DEVELOPMENT OF WATER

IL

RESOURCES, HYDRO POWER AND COASTAL PROJECTS

Applied research in water resources, hydropower and coastal engineering as one of the chief mandates
of CWPRS, at any given time, on an average about 150 site specific studies are in progress at the
Research Station under the seven major disciplines namely viz., River Engineering, River and Reservoir
Systems Modelling, Reservoir and Appurtenant Structures, Coastal and Offshore Engineering,
Foundation and Structures, Applied Earth Sciences & Instrumentation, Calibration and Testing
Services. CWPRS completed 97 projects and conducted 29 Training Programmes and conferences
during the year 2021-22. A few important ones are briefly described below:

MATHEMATICAL MODEL STUDIES TO SAFELY PASS FLOOD IN RIVER GHAGGAR IN THE STATES
OF HARYANA AND PUNJAB

The issue of Ghaggar River flooding has been under active discussion since last three decades. The
Ghaggar Standing Committee (GSC) was constituted by MoJS, DoWR, RD&GR with Member (RM, CW(C)
as a Chairman of the committee. During the 28th meeting of GSC, it was decided to conduct purpose
driven mathematical model study for the entire basin for managing floods in River Ghaggar and the
study was entrusted to CWPRS, Pune. CWPRS had carried out the studies after receipt of required
geometrical and hydrological data using the mathematical model and the main conclusions of the
studies are as below:

o The computed high flood levels have exceeded the top levels of existing banks/ embankments at
many places, thereby causing flooding of country side.

e Theriver is experiencing reduction in width at bankfull stage as one travels downstream.

e The widening of reach from Sarola Syphon to Khanauri aqueduct to 90 m wherever the width of
river is less than 90 m will result in reduction in the flood level to the tune of about 3.49 m, while
there is increase in flood level to the tune of about 0.28 m only elsewhere.

e As per the different case studies conducted, it is opined that widening of the channel ranging from
60 m to 90 m is necessary wherever needed to minimize the HFL'’s rising beyond 2 m along left and
right over banks for the entire reach from Nada sahib bridge to ottu weir.

HYDRAULIC MODEL STUDIES FOR BANK PROTECTION OF RIVER GANGA NEAR BHAGALPUR,
BIHAR

River Ganga in the plains exhibit meandering properties thereby the flow migrates from one bank to
other bank along the flood plains. Due to the migration of channels in the flood plain, people residing at
the river banks experience heavy damages to the life and properties whenever the flooding occurs.
During the 124th meeting of the Advisory Committee for consideration of techno-economic viability of
Irrigation, Flood Control and multipurpose project of Central Water Commission (CWC) held on
16.10.2014 in New Delhi, discussed anti-erosion measures for different sites in the reach of about 25
km upstream to 35 km downstream of Vikramshila Setu near Bhagalpur. It was advised to get the
model studies done by CWPRS, Pune. In view of this, the Chief Engineer, Water Resource Department
(WRD), Bhagalpur requested CWPRS to conduct physical model studies of river Ganga near Bhagalpur
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for the said reach. CWPRS carried out the hydraulic model studies on mobile bed model having
horizontal scale of 1:550 and vertical scale of 1:70 for the reach of 25 km upstream to 35 km
downstream of Vikramshila Setu. Based on the studies, following conclusions and recommendations
were made:

e The maximum velocity of 3.85 m/s and maximum discharge intensity of 57.92m3/s/m was recorded

near the nose of spurs in the reach Ismailpur/Bindtoli. Immediate strengthening of the existing
embankments and spurs are very much essential and was recommended.

e Present satellite imagery indicates the bifurcation of channel near Ismaipur/Bindoli reach forming a

huge shoal in between. This shoal may pose danger to the existing embankment/spurs during floods
resulting from the chute channel formations over the shoal.

e The protection works in the form of stone filled Gabion crates along with other components such as

toe wall, geofabric filter along with RCC porcupine screens near the banks were also suggested.

e The satellite imagery analysis from year 1990 to 2021 indicated that there is a bright chance of

activation of bypass channel along Kahalgaon side in the near future depending on the quantum of
discharge and its frequency.

ADDITIONAL HYDRAULIC MODEL STUDIES FOR MODIFIED APPROACH CHANNEL WITH
UPSTREAM GUIDE BUND AND MODIFIED SPILLWAY CHANNEL OF POLAVARAM
IRRIGATION PROJECT, ANDHRA PRADESH

Polavaram Irrigation Project is a multipurpose project located on Godavari River in West Godavari
district of Andhra Pradesh. The project is envisages irrigation benefits to 7.2 lakh acres in Andhra
Pradesh. In addition to irrigation benefits, generation of Hydroelectric Power with installed capacity of
960 MW and water supply for industries in Visakhapatnam. Project design flood is estimated as
3.6 million cusecs and Probable Maximum Flood is estimated as 5.0 million cusecs, which is required
to be passed through spillway comprising of 48 spans of size 16 m (W) x 20 m (H). The FRL of
reservoir is El. 45.72 m and gross storage capacity at FRL is 194 TMC with a live storage capacity of
75.20 TMC. Hydraulic model studies on 1:140 scale 3-D Comprehensive model are in progress since
2017. Technical reports No. 5576 of March 2018 based on original design of 660 m wide approach
channel and 760 m long curved guide bund and No. 5707 of May 2019 based on modified 200 m wide
approach channel without guide bund recommended for further modifications in layouts of approach
channel and guide bund. Subsequently five other alternatives, viz., approach channels with 200 m, 250
m, 350 m, 450 m and 450 m wide at narrow section in combination with 145 m long curved guide
bund, 250 m long straight guide bund, 300 m long curved guide bund, 400 m long curved guide bund
and 500 m long straight guide bund respectively were studied and results are incorporated in this
report. Studies indicated that the layout with 450 m wide approach channel at narrow section with
500 m long straight guide bund provided satisfactory flow conditions in front of spillway, in the
vicinity of guide bund and in the approach channel hence, the design of same layout was
recommended for adoption. Probable Maximum flood (PMF), 141583 m3/s could be passed at
Reservoir Water Level (RWL) El. 44.95 m 106187 m3/s, 84950 m3/s, 70792 m3/s and 35396 m3/s
could be passed at RWL EL. 41.8 m, EL. 39.8 m, El. 38.28 m and El. 34.38 m respectively for all gates in
open condition, showing marginal improvement in discharging capacities due to modified approach
channel with predominant straight forward approach flow conditions. Layout of 500 m long straight
Guide bund does not create violent swirling flows along the left flank of the spillway and velocities
along left flank reduced. Along dam axis, maximum velocities of 1 m/s, 4 m/s and 3.1 m/s were
observed for 60% PMF and 4 m/s, 5.5 m/s and 4 m/s for PMF condition, along left, centre and right
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flanks of spillway respectively, for ungated operation of spillway. The gap between dump hill and G-
hill needs to be plugged to prevent high transverse velocity flows along the guide bund. The gap
between Paidipaka hill and dump hill needs to be plugged to prevent high transverse velocity flows
entering the approach channel. The dump hill comprises overburden material and may be thoroughly
strengthened to prevent erosion due to seepage and piping.

MATHEMATICAL MODEL STUDIES FOR SIMULATION OF FLOW OVER SPILLWAY AERATOR
(PHASE II) USING COMPUTATIONAL FLUID DYNAMICS (CFD) SOFTWARE ‘FLOW-3D’ FOR
SUBANSIRI LOWER H. E. PROJECT, ARUNACHAL PRADESH/ASSAM

Subansiri Lower Project is located on river Subansiri on the border of the states of Arunachal Pradesh
and Assam. The spillway is designed for a maximum outflow flood of 35,000 m3/s at MWL El. 208.25 m.
The spillway design consists of three different chutes named as S4 to S7, S3 & S8 and S1-S2 & S9 with
varying slope ending in ski-jump buckets having invert elevations at E1. 108 m, 118 m and 125 m. The
present report discusses the studies carried out for Phase Il condition for design of aerator with 40
ramp angle and ramp height 0.56 m at 27 m downstream of dam axis for spillway profiles S4 to S7 and
S3 & S8. The studies were carried out for gate openings 10%, 30%, 50% and 70% at reservoir water
levels 190 m and 205 m for assessing the performance of spillway aerator. The mathematical models
developed for S4 to S7 and S3 & S8 were validated well with the physical model results. For spillway
profiles S4 to S7 and S3 & S8, the pressures were acceptable over spillway surface for all the ranges of
gate openings at FRL El. 205 m and RWL EL 190 m. Addition of ramp over 2.5 m offset helped in
improving the pressure values over the spillway surface. The lowest value of cavitation index was
calculated as 0.24 which is just above the critical cavitation index of 0.2. Air entrained by the aerator
does not travel with the flow throughout spillway length for higher gate openings for spillway profiles
S4 to S7 and S3 & S8. The tendency of air bubbles is to travel upward due to buoyancy resulting in
reduced air concentration along the spillway surface. This may cause cavitation along spillway surface.
Due to large length of the spillway, it is recommended to provide second aerator along the spillway
profile so as to minimize the possibility of cavitation along spillway.

PHYSICAL AND NUMERICAL MODEL STUDIES FOR SINGLE TUNNEL SPILLWAY OF PAKAL
DUL H. E. PROJECT, J&K

Pakal Dul (Drangdhuran) H.E. Project located on River Marusudar, a tributary of River Chenab
envisages construction of 167 m high Concrete Faced Rock-fill Dam. It is proposed to provide a surface
spillway and two low-level horse-shoe shaped tunnel spillways with a discharging capacity of 4000
m3/s and 3530 m3/s respectively at MWL EL 1703 m. The "Physical and Numerical Model Studies for
Single Tunnel Spillway of Pakal Dul H. E. Project, J&K, 1:25 Scale 3-D Comprehensive Model" had been
proposed to carry out. Numerical studies were carried out to simulate the flow through tunnel
spillways for original as well as all the three Alternatives of aerator design. In the absence of physical
model studies, it was not possible to carry out validation of numerical model studies mentioned above.
However, results of the numerical studies show that even after the provision of aerators, cavitation
indices have not been improved but the air concentration was found to be above 10% for all the
alternatives with aerators. The air-water mixture (air concentration more than 4-8%) would be
effective in absorbing the pressure shocks caused by cavitation (Chanson H., 1992). Also, after the
second aerator, air concentration was found higher for alternative-III. Since this air-water mixture is
effective at absorbing the pressure shocks caused by cavitation, there is no risk of significant cavitation
damage for all the alternatives with aerators. Considering the site-specific requirement of flushing/
sluicing operation, there is a possibility of chocking of the aerator groove with sediment or water
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which may affect the performance of the aerator as provided in Alternative I and II design. Therefore,
the Alternative - III design of aerators seems to be a better alternative, although the final design would
be suggested after validation with physical model results. Hence, it is opined that the Alternative-III
Aerator system which shows better air-water characteristics and unobstructed hydraulic performance
may be adopted for physical model studies for validation purposes. The exact number of aerators and
other related geometrical details of the aerator system, locations and extent of heightening of tunnel
roof, etc. would be finalized after testing the same on CFD model and validation of CFD results on 1:25
scale physical model of Tunnel Spillway.

DESK STUDIES FOR FLOOD ESTIMATION AND EVAPORATION LOSSES FOR RIVER REJUVENATION
AND DEVELOPMENT FOR PAWANA AND INDRAYANI RIVERS IN PCMC, MAHARASHTRA

Pimpri-Chinchwad Municipal Corporation (PCMC), Maharashtra has a proposal of River Rejuvenation
and Development (RRD) project for Pawana and Indrayani rivers, which are flowing through the
Pimpri-Chinchwad cities with an objective to transform the rivers into an asset for the resident of the
area. Regarding this, PCMC engaged HCP Design Planning & Management Private Limited (HCPDPM),
Ahmedabad to carry out the task. In turn, HCPDPM requested CWPRS to undertake the studies for
flood estimation and evaporation losses for RRD for Pawana and Indrayani rivers. Accordingly, CWPRS
carried out the study for HCPDPM. CWPRS procured the rainfall data of Lonavala, Vadgaon Maval,
Alandi and Pune rain gauge stations and surface climate data of Pune from IMD, Pune and river flow
data of Pimple Gurav (Pawana river) and Nighoje (Indrayani river) gauging stations from WRD, GoM,
Nashik. In addition, the Sol Toposheets and cross sectional data of rivers from HCPDPM was collected
and used. EVA of daily rainfall for four rain gauge stations was carried out by using Generalized
Extreme Value distribution to estimate 1-day extreme rainfall for different return periods. The point
rainfall for Pawana and Indrayani catchments was computed using Theissen Weights. For estimation of
Peak Flood Discharge (PFD) at different locations of interest of Pawana and Indrayani rivers, rational
formula or synthetic unit hydrograph method was adopted wherever applicable. By using the
Muskingum routing method, the estimated PFD at Pawana and Indrayani rivers were moderated upto
upstream boundary of PCMC with addition of contributed flows from tributaries and free catchments.
The estimated 100-year return period PFD at three locations viz., Tukaram dam, Paper Mill dam and
proposed barrage of Pawana river were 3759.62 m3/s, 3979.40 m3/s and 4387.79 m3/s respectively.
Likewise, the 100-year return period PFD was estimated at Barrage-A of Indrayani river as 6395.07
while 6633.06 m3/s for Barrage-B, 7478.18 m3/s for Barrage-C, 7602.02 m3/s for Barrage-D, 7832.61
m3/s for Barrage-E and 8273.15 m3/s for Barrage-F. The flood frequency analysis of river flow data
was not carried out due to inadequate length of data. By using the surface climate data, evaporation
losses in the PCMC study reach was estimated by adopting Carl Rohwer and Mayer methods. The water
losses due to evaporation from the water body i.e., reservoirs in PCMC region during non-monsoon
period (October of previous year to May of current year) could be 1101.2 and 1156.4 mm for observed
and estimated evaporation respectively. Likewise, the water losses from the lake during monsoon
period viz., June to September are 404.5 and 371.0 mm for observed and estimated evaporation
respectively. The mean annual water loss in water body could be 1505.7 and 1527.4 mm based on
observed data and estimated evaporation. From the analysis, it was noticed that the Carl Rohwer
method could be considered for estimation of lake evaporation in absence of observed data for the
PCMC study area. The results of flood estimation and evaporation losses presented in the study would

be helpful to HCPDPM to carry out the works regarding RRD project of Pawana and Indrayani rivers.
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PHYSICAL MODEL STUDIES FOR WAVE TRANQUILITY TO ASSESS THE EFFECT OF VIZHINJAM
INTERNATIONAL SEAPORT, KERALA ON THE EXISTING FISHING HARBOUR

The Vizhinjam is situated in Thiruvananthapuram district of Kerala state. The location at Vizhinjam
Port is fully exposed to incident waves from the Arabian Sea with maximum significant waves of up to
4.0m Hs from the quadrant South to WNW. The length of the proposed VISL breakwater is 3.1 km
extending into the sea of which an initial breakwater length of about 810 m has already been
constructed. On the west of the proposed port, there already exists a fishing harbour with about 300m
length of Southern breakwater (Leeward breakwater) and 520 m length of Northern breakwater or
seaward breakwater. The VISL has proposed construction of a 140 m long mole to create an additional
fishing berth of about 500 m length alongside the port breakwater. The VISL approached CWPRS to
study the effects of construction of seaport breakwater and mole on the wave hydrodynamics aspects
of the existing fishing harbour and to assess the suitability of new fishing harbour and 140 m long mole
from the considerations of wave tranquillity and to suggest remedial measures, if any. The wave
tranquillity limit for fishing operation at berths had been considered as 0.30m and 0.6-0.7 m at the
entrance. After analyzing the observed wave data collected by NIOT, it was found that the incident
waves from South to West quadrant are most predominant in South-West monsoon season. Based on
the analysis of observed wave data, the predominant incident wave directions South (Hs 1.5 m), SSW
(Hs 2.5 m) and WSW (H;s 3.0 m) were adopted for the physical wave model studies.

CWPRS has conducted physical wave model studies at scale of 1:120 (G.S.) for three predominant
directions i.e. South, SSW and WSW initially for the following scenarios / conditions:

e Pre-project scenario with only the existing fishing harbour in place.
e Existing scenario with fishing harbour and 810 m length of seaport breakwater.
e Proposed Scenario with only full length of seaport Breakwater and existing fishing harbour.

e Proposed scenario with existing fishing harbour with full length of seaport breakwater and 140
meter long proposed mole.

e Proposed scenario of Remedial Measure - 1: Full seaport breakwater in place and an extension of
150 meters to the seaward breakwater of the existing fishing harbour in same alignment.

e Proposed scenario of Remedial Measure - 2: Full seaport breakwater in place and an extension of
270 m at 45° to the seaward breakwater of existing fishing harbour.

For the first scenario wave heights at the entrance of fishing harbour and inside exceeded the
permissible limits. For the second scenario, the wave heights at the entrance of fishing harbour and
inside still exceed the permissible limits for this condition. For the third scenario, the problems would
be faced for about 56 days at the entrance and for about 50 days inside the harbour due to exceedance
of permissible limits for these three directions. For the fourth scenario, the wave heights at the
entrance of fishing harbour and inside exceed the permissible limits due to reflections from
breakwater and mole structure, in particular for WSW and SSW incident waves. For the fifth scenario
the wave heights at the entrance of fishing harbour and inside would remain within permissible limits
and there would not be any problems for the fishing vessels throughout the year. For the sixth scenario
the wave heights at the entrance of fishing harbour and inside would remain within permissible limits.
More width of about 180m would be available at the main entrance and additional shelter area for
maneuvering of fishing boats to get into the fishing harbour safely.
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MATHEMATICAL MODEL STUDIES TO ASSESS THE IMPACT OF PROPOSED CAPITAL DREDGING
ON TIDAL HYDRODYNAMICS OF NEARBY AREA OF PROPOSED PORT AT VADHAVAN

The Government of India (GOI) has a proposal to develop a major Greenfield, all-weather port at
Vadhavan through a joint venture between Jawaharlal Nehru Port (JNP) working under Ministry of
Surface Transport, GOI and Maharashtra Maritime Board (MMB) of Government of Maharashtra (GoM).
The location of proposed port is at Lat. 19° 55.8" N, Long. 72° 39.6" E in Dahanu Taluka, Palghar district
of Maharashtra state and is at about 110 km north of Mumbai. The JN Port has proposed to develop
this port on the seaward side of headland at Vadhavan by construction of breakwater, various berths,
liquid terminals, long trestle approach and reclaiming land. The area of proposed port is of about
175 Sq. km. The Expert Appraisal Committee (EAC) of MoEF&CC, New Delhi has recommended the
project for the grant of TOR with conditions to carry out various additional studies. Based on this, JN
Port referred the additional studies to assess the impact of proposed capital dredging on the flow field
in the nearby area of proposed port at Vadhavan for Phase-I & Master Plan layouts. The finalized
master plan layout includes 10.3 km long breakwater, offshore reclamation of about 1262 Ha., shore
connected reclamation of about 222 Ha. and dredged area of about 1210 Ha. with dredged depths of
22m and 19.5 m below CD in approach channel & dredged area respectively. The Phase-I layout
consists of reduction in offshore reclamation area (970 Ha.) and dredged area of about 981 Ha. keeping
the breakwater and shore connected reclamation same. The depths to be maintained in approach
channel, dredged area will be 20 m and 17.5 m below CD respectively while in berth pockets, it is
19.5 m below CD. The hydrodynamic studies carried out using well calibrated model to assess the
impact of capital dredging for finalised Phase-1 & Master Plan layouts on the flow field (water level,
currents) of nearby area of proposed port at Vadhavan reveal that the variation in current strength is
less than 0.45% during non-monsoon as well as monsoon seasons at all 15 locations. The variation in
water levels for Phase-I layout is less than 0.050% for all locations along the shoreline, mouth and
inside the Dahanu creek as well as in the harbour area for both non-monsoon as well as monsoon
seasons for existing bathymetry and design dredged depths in dredge area, berth pocket & in approach
channel conditions. Similarly, for master plan layout wherein depth below CD of 19.5m in
dredge/berth pocket area & 22 m in approach channel were considered, the variation in water levels is
less than 0.030% during both seasons at all 15 locations. Thus, studies conducted reveal that there is
practically no impact of proposed capital dredging in Phase-I & Master Plan layouts of port
development on the tidal hydrodynamics of shoreline, Dahanu creek as well as in the harbour area of
proposed port at Vadhavan.

DESK AND WAVE FLUME STUDIES FOR THE DESIGN OF PROTECTION STRUCTURE/
BREAKWATER WITH ACCROPODETM II ARMOUR UNITS TO THE PROPOSED MAIN DAM OF
KALPASAR PROJECT IN GUJARAT

The Kalpasar Project envisages building a 30 km long dam across the Gulf of Khambat in India for
establishing a huge fresh water coastal reservoir for irrigation, drinking and industrial purposes. In
this regard, Kalpasar department approached CWPRS to conduct various model studies for
development of this project. The project with 30 km long sea dam will have the capacity to store
10,000 million cubic meters (Mcum) fresh water, equating to 25% of Gujarat’s average annual
rainwater flow, from the rivers of Saurashtra region namely Narmada, Mahi, Dhadhar, Sabarmati,
Limbdi-Bhagovo, and two other minor rivers. A road link will also be set up over the dam, greatly
reducing the distance between Saurashtra and South Gujarat. The proposed project would create

world's largest freshwater lake in marine environment and construction of the main "Kalpasar dam"
across Gulf of Khambat and another Bhadbhut barrage on Narmada River. The detailed Desk and Wave
flume studies for the design cross-sections of protection structure/breakwater to the proposed main
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dam considering the maximum Design Water Level (DWL) of +8.765 m w. r. to MSL and maximum
Significant Wave height (Hs) of 8.1 m have been conducted with AccropodeTM II patent blocks
recommended by Kalpasar Department. In the present report, the details of desk studies carried out to
evolve the conceptual design cross-sections of protection structure/breakwater at various bed levels
considering the different design wave heights and the detailed wave flume studies with
AccropodeTM II armour units have been described. The section is designed and evolved for different
bed level of the protection structure/breakwater from +/- 5 m to - 25 m. In present studies section
consists of 14 m3 (33.6 t) AccropodeTM II in the armour layer with 1:1.33 slope on sea side and 2 to 4 t
stones in the armour with 1:1.5 slope on lee side. The top of the crest slab is fixed at el. + 17.5 m level
with a parapet top at el. +19.0 m. A clear carriage way width of 10 m is provided on the crest slab.

ANALYSIS AND INTERPRETATION OF POWER HOUSE INSTRUMENTATION DATA FOR THE
PERIOD JANUARY 2020 TO DECEMBER 2020, INDIRA SAGAR H.E. PROJECT, M.P.

Indira Sagar multipurpose Project consists of a Power House of 1000 MW capacity and 92 m high
concrete gravity dam across Narmada river in Madhya Pradesh. The Sub-Surface Power House consists
of eight conventional Francis Turbine units of 125 MW Capacity. During the construction many
vibrating type instruments such as Reservoir Water Level Meter, Uplift Pressure Meters, Pore Pressure
Meters, Joint Meters, Temperature Meters, Strain Meters, Stress Meters etc., have been installed at
various pre-selected locations by M/s Encardiorite Systems, Lucknow under the supervision of Project
Authority. Data from all the installed instruments are recorded by Project Officials on weekly basis and
is sent to CWPRS for analysis and interpretation in the form of frequency square. Erroneous and
inconsistent data from some instruments have not been analysed and hence not included in the report.
The parameters namely Uplift Pressure and Pore Pressure have been plotted with time period, Tail
Race Channel Water Level and Reservoir Water level. Other parameters such as, Temperature, Strain,
Vertical Stress etc. have been studied and plotted with respect to time period and Reservoir Water
level. The water level shown by automatic water level recorder in Tail Race Channel is normal and
always fluctuating due to wave action generated in Tail Race Channel. The reservoir water level has
been taken as dam reservoir water level. The uplift pressure measured by two Uplift Pressure Meters
are less than the theoretically estimated value. The pore pressure shown by Pore Pressure Meters
installed at higher elevation than peak Tail Race Channel water level, may be due to saturation of
surrounding rock mass due to reservoir water level which has been verified during recent site visit.
Pore pressure may be reduced by drilling relief holes upto sufficient depth at upstream of Power
House structure. Although some Joint meters initially show very high differential settlements, has not
contributed any physically noticeable distress in the structure. Data for considerable period of time is
required to be studied before commenting on safety aspect of Power House structure. The trend of
graphs of all temperature meters is cyclic in nature indicating normal behaviour of Power House
structure. The measured compressive, tensile strains and vertical stress remain within compressive
and tensile capacity of concrete and show cyclic behaviour.

LABORATORY STUDIES TOWARDS CEMENTITIOUS GROUT MATERIAL MIX DESIGN FOR
CONTROLLING SEEPAGE THROUGH DAM BODY OF DHAMNI DAM, SURYA MAJOR PROJECT,
PALGHAR, MAHARASHTRA

Dhamni dam of Surya Major Project is a masonry gravity dam constructed across Surya River
(Tributary of Vaitarna River) in Vikramgad Tal, Palghar district of Maharashtra. Surya Project area falls
in Palghar (earlier Thane) district which forms a part of North Konkan Region which lies between the
Sahyadri hills in the East and the Arabian Sea in the West. The height of Dhamni dam above deepest
foundation level is 58.08 m while the length at top of the dam is 623 m. The work of the dam
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construction has been completed in the year 1990. Due to ageing distresses in the form of heavy
seepage and leaching of mortar have been observed in the galleries of the dam as well as on
downstream face throughout the height and along the full length of the dam. As per the suggestions of
the Expert Committee, it has been decided to carryout cementitious grouting of Dhamini dam after
obtaining the mix design from CWPRS, Pune. The cementitious grout mix has been designed based on
extensive laboratory and masonry model studies conducted at CWPRS, Pune to improve mass density,
impermeability as well as strength characteristics of the masonry dam. Extensive laboratory studies
have been carried out for assessing the suitability of cementitious grout system by varying the ratio of
ingredients such as cement, fly ash, silica fume, admixture, water etc. and conducting various tests such
as flowability test- Marsh cone time of afflux, pH value, bleeding potential, jellification time, dispersion
in water, compressive strength etc. After finalization of grout mix design, masonry blocks of size 1 m x
1 m x 1 m have been constructed with lean cement mortar and grouted with designed grout mix.
Various tests such as NDT tests and water loss tests have been carried out during pre and post-
grouting stage to study the improvement in quality of masonry. The test results indicated significant
improvement in mass density, impermeability and strength parameters of the casted masonry blocks
and accordingly finalized cementitious grout mix designs has been recommended to the Project
Authority. The dam has been grouted using design mix grout in two stages from top, downstream face
and inspection gallery at an effective spacing of 1.5 m c/c. Significant reduction in seepage has been
observed as reported by the Project Authorities after carrying out dam body grouting and shotcreting
at upstream face, thereby confirming the efficacy of repair treatment and methodology as suggested by
CWPRS. The remaining seepage could have been further reduced if upstream face of the dam got
exposed fully and treated with shotcrete.

SEISMIC HAZARD ASSESSMENT OF NORTH AND NORTH EAST INDIA

Seismic Hazard Assessment of North and North East India has been carried out for the region above
latitude 24.5° N using Probabilistic and Deterministic Seismic Hazard Assessment for a regular grid
interval of 0.1° x 0.1°. The area of the study contains 14591 grid points. The seismogenic source has
been formulated with two schemes, namely, Uniform Ariel Seismicity (layered polygonal) and Smooth
Gridded Seismicity. The average values of PGA and PSA from both the models have been considered for
the final hazard estimation. Global, regional and layer-specific (corresponding to hypocentral depths)
GMPEs have been considered to compute the horizontal component of PGA and spectral amplitudes at
periods 0.2 sec and 1 sec. Combination of a number of GMPEs with appropriate weight factor have
been used for each seismo-tectonic province after checking their suitability against recorded
earthquakes. The vertical components of the same are taken as two third of the horizontal
components. Hazard estimation for 2% and 10% probabilities of exceedance in 50 years having return
period of 2475 years and 475 years respectively has been carried out. The PGA and spectral
amplitudes at periods 0.2 sec and 1 sec can be used to develop the target response spectra for 5%
damping ratio. Design acceleration time histories and design response spectra for various damping
ratios can be derived from the target response spectra.

SEDIMENTATION SURVEY OF KADANA DAM, KADANA VILLAGE, DISTRICT-MAHISAGAR,
GUJARAT

Kadana Dam is constructed across the Mahi River near Kadana village in Mahisagar district of Gujarat

state, about 140 km from Ahmedabad city of Gujarat state. The project is designed and constructed to
cater the needs of water supply forirrigation, hydro power generation, flood control and
fishery development. The project authority decided to evaluate the actual available storage capacity
and estimate the siltation deposit in the reservoir by Bathymetric survey. This would help the project
authority for utmost utilization and proper planning of distribution of water supply for irrigation and
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XIV.

drinking purpose beside hydro power generation. It also includes finding out the possible methods to
enhance the dam water storage capacity by means of siltation removal from the reservoirs. The
sedimentation in reservoir is one of the prime concerns in today’s reducing water resources potential.
The life span of the reservoir is determined by the rate of sedimentation, which gradually reduces the
useful storage capacity of the reservoir. There are many methods presently used for estimation of silt
viz. stream flow analysis, Integrated Bathymetry Survey (IBS), Satellite Remote Sensing (SRS),
empirical methods and mathematical models. Among all the methods, Integrated Bathymetric Survey
is the only direct measurement method, in which the location and the depth information are directly
logged for sediment estimation. However, each methodology has their own advantage as per the site
conditions. Central Water & Power Research Station, CW& PRS Pune, had taken up the hydrographic
survey to estimate the reservoir storage capacity and other parameters such as sedimentation, area
elevation curve etc. Accordingly, the hydrographic survey was conducted during 28th October - 03rd
January 2021 by using single beam dual frequency (210 KHz and 33 KHz) echo-sounder; Differential
Global Positioning System in beacon correction was done. The studies were conducted using
Integrated Bathymetry system (IBS) at FRL of 127.70 m RL. Reservoirs located on the upstream of
dams in sediment laden rivers infill with time, which reduces the storage capacity of reservoirs. This
study focused on the reservoir sedimentation assessment and loss in storage in Kadana Dam. A multi
frequency acoustic system with frequencies of about 33 KHz and 210 KHz was used to determine the
reservoir bed level. Data processing was performed using Hypack Software. The sub bottom survey
data were analyzed using MATLAB and Sonaz Wiz Software. The results show that the present gross
storage capacity at FRL 127.7 m is 1243.58 MCM. The designed gross storage at FRL 127.7 m is 1543
MCM. Therefore, it is observed that a loss of 19.40% in gross storage at FRL of 127.7 m. It is also
observed that an annual rate of silt is 2.73 ham/100 sq. km/year.

PERFORMANCE TEST ON 115 MW TURBINE UNIT No. 6 AT SALAL POWER STATION OF
NATIONAL HYDRO POWER CORPORATION (NHPC), JAMMU & KASHMIR

The Salal Hydro Electric Power Station of National Hydro Power Corporation (NHPC) is situated in
Reasi district of Jammu & Kashmir and has been in operation since 1995. The power station consists of
six numbers of Francis type hydro turbine units each of 115MW capacity and the combined units feed a
total of 700MW to the Northern Electric Grid. Central Water &Power Research Station (CWPRS), Pune
had conducted the performance efficiency test on all the six turbine units during 2004-06 with old
runners. These six turbine units of 115MW each were originally commissioned for a rated head of
94m/94.5m. But in due course of time the available head of these turbine units have been 85m and the
units were operating on off design condition resulting in loss of energy and performance. NHPC
decided to improve the performance of turbine unit by replacing the runner of all six units to operate
at maximum available head on the dam. The replacement of the turbine runner work has been
awarded to M/s Voith Hydro (India) Pvt. Ltd , Noida, UP in September 2014. The work of replacement
of the turbine with same generator on 6th unit was completed in April 2017 and as part of contract
M/s Voith Hydro(I) Pvt. Ltd was to demonstrate fulfillment of guaranteed turbine efficiency through
the output of the coupled generator Unit. M/s Voith Hydro (I) Pvt. Ltd. approached CWPRS on 2016 to
check the performance test of Turbine Unit no. 6 after renovation. The performance of the turbine was
undertaken at three load points of 80, 90 and 100% of the rated MW load and at the head of 85m by
varying the flow from 112m3/s to 118m3/s. The efficiency of the turbine was also found by running

various combinations of parallel generators numbering 1 to 6. It was found that the rated efficiency of
the turbine unit no. 6 lies between 92.5% to 94.9% for delivering outputs from 94 MW to 117.5 MW.
Thus the upgraded turbine unit no. 6 was giving better output than the guaranteed efficiency of 94%
with rated net head of 85m.
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XV.

PERFORMANCE TEST OF 4 X 75 MW HYDRO POWER PLANT, UKAI DAM FOR GUJARAT STATE
ELECTRICITY CORPORATION LIMITED

Chief Engineer, GSECL, Ukai, Gujarat vide his letter No. GSECL/UHPS/EMD-MMD/Performance
test/3787 dated 22 May 2020 had required to Central Water and Power Research Station, Pune,
(CWPRS) to explore the feasibility of undertaking performance test at Ukai H. E. Project, Ukai, Gujarat.
Efficiency evaluation for all the four Kaplan turbine units of Ukai HEP was carried out at two different
levels of the reservoir around 102.04-102.11 m and 98.82-99.05 m at site. The flow and pressure
measurements were carried out covering the entire operating range of the individual hydro turbines
against variation of power output. Measurement of discharge passing through each turbine unit was
done using Acoustic Doppler Current Profiler (ADCP), for load variation between 10 MW and 75 MW in
steps of 15 MW. From the data recorded it is observed that turbines are operating at net head of 53.14-
54.277m, when the Dam RL value is around 102.04-102.11m. At designed load of 75 MW the maximum
efficiency (Mmax) was observed for the range of discharge from 162 m3/s-170 m3/s for all units for the
reservoir level 102.06m. Similarly, when the reservoir level value is around 98.82-99.05m the turbines
are operating at net head of around 50.092-51.010m. At designed load of 75 MW the maximum
efficiency (Mmax) was observed for the discharge varying from 169 m3/s to 178 m3/s for individual
turbine units. Hence it is better to operate the units as per the above range for different reservoir
levels for best performance. Further, recommendations are provided for best operation of the turbine
units.

B. TRAINING AND DISSEMINATING RESEARCH FINDINGS

e Participation in Seminars/ Symposia/ Conferences - 74 Nos.
e Training of Personnel’s - 759 Nos.
e Trainings /Seminars / Conferences Organized - 29 Nos.
e Reports Submitted - 97 Nos.
e Papers Published (Journals/ Conferences) - 72 Nos.
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FROM THE DIRECTOR’S DESK

With immense pleasure I am presenting the Annual Report of Central Water & Power Research Station
(CWPRS), Pune for the year 2021-22.

CWPRS is an apex R&ED organization in the field of hydraulic and allied research in the water and power
sector. It was established in 1916 by the then Bombay Presidency as a "Special Irrigation Cell" to modify
irrigation practice to meet agricultural requirements. In the year 1951, the organization was renamed as
Central Water & Power Research Station (CWPRS) and continues to serve the nation for more than 100
years by fulfilling the mandate of ‘Service through Research’. CWPRS provides specialized services in
areas like river training and flood control, hydraulic structures, ports and harbours, coastal protection,
foundation engineering, construction materials, pumps and turbines, ship hydrodynamics, hydraulic
design of bridges, environmental studies, earth sciences, cooling water intakes for thermal/nuclear power
plants, etc.

During this financial year 2021-2022, CWPRS executed / carried out 97 Nos. of research studies in the
area of Water Resources, Coastal Engineering and Earth Sciences including some important projects like
flood control in river Ghaggar in the states of Haryana and Punjab, modified approach channel and
spillway channel of Polavaram Irrigation Project, Andhra Pradesh, the design of protection structures to
the proposed main dam of Kalpasar Project in Gujarat, wave tranquility studies for Vizhinjam
International Seaport, Kerala, etc. CWPRS has been part of Government of India’s flagship projects viz.
National Hydrology Project (NHP), Dam Rehabilitation and Improvement Project (DRIP) and Coastal
Management Information System (CMIS). As a significant mandate of CWPRS, dissemination of
knowledge and research findings through research publications, participating in technical events,
imparting training programs and delivering invited lectures were accomplished. Training programs were
conducted for the benefits of Employees and Students. CWPRS is equipped to play greater role to face the
challenges.

I am grateful to the Department of Water Resources, River Development and Ganga Rejuvenation, Mo]S
for their constant support and providing enough latitude throughout the journey of CWPRS. I am
grateful to Governing Council and Technical Advisory Committee for valuable guidance and
recommendations in framing key policies towards progress of organization. I would like to extend my
thanks to all the Clientele in India and abroad for showing belief and being with CWPRS for all these
years. I take this opportunity to appreciate all the scientists of CWPRS and their supporting teams who
made us stand out to deliver technically sound and sustainable solutions. Finally, I take this opportunity
to express my gratitude to my predecessors for successfully steering CWPRS to this stage with the unique
identity.

With a well defined roadmap for the coming years and a clear vision oriented towards transforming
CWPRS into centre of excellence, we have an exciting journey ahead. I am delighted to be part of and
leading this journey.

Dr. R. S. KANKARA
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ABOUT THE INSTITUTE

GENERAL

The Central Water and Power Research Station (CWPRS), Pune, established in 1916 by the then Bombay
Presidency as a Special Irrigation District, is the leading national hydraulic research institute under the
Ministry of Jal Shakti, Department of Water Resources, River Development and Ganga Rejuvenation
(Mo]S, DoWR, RD&GR), New Delhi. In its early days of formation, this institute played important role by
conducting outstanding research work for the Sukkur Barrage in Sind, the largest irrigation project in the
world (1927 to 1932). Recognizing its role in the systematic study of various phases of water flow,
including floods, the institution was taken over by the Government of India in 1936. With the dawn of
independence, and launching of planned development of water resources of the nation, CWPRS became
the principal central agency to cater to the research and development (R&D) needs of hydraulics and
allied disciplines for evolving safe and economical designs of hydraulic structures involved in water
resources projects, river engineering, power generation and coastal engineering projects. The research
activities at CWPRS can be grouped into seven major disciplines as listed below.

River Engineering

River and Reservoir Systems Modelling
Reservoir and Appurtenant Structures

Coastal and Offshore Engineering

Foundation and Structures

Applied Earth Sciences

Instrumentation, Calibration and Testing Services

YVVVYVYVYYVYY

Advisory services are offered to the government within the sphere of its activities by participation in
various expert committees. The solutions offered by CWPRS are based on the investigations from
physical and mathematical models, field investigations coupled with desk studies or from a combination
of these. The institution also carries out collection and analysis of field/ prototype data on a variety of
engineering, hydraulic and environmental parameters. Disseminating the research findings amongst
hydraulic research fraternity, and promoting research activities at other institutions by imparting
training to their research manpower, are also undertaken.

Today, as a part of the Ministry of Jal Shakti, Department of Water Resources, River Development and
Ganga Rejuvenation (Mo]S, DoWR, RD&GR), the mandate of the institution encompasses undertaking
specific research studies supported by necessary basic research. Comprehensive R&D support is offered
to a variety of projects in fields as diverse as river training and bank protection measures, hydraulic
design of bridges and barrages, flood forecasting, dam break analysis, water quality analysis of river and
reservoir systems, design of spillways and energy dissipaters, analysis of water conductor and tail race
system, optimization of the design and layout of ports and harbours suggesting coastal protection
measures based on locally available materials, investigations for foundations of hydraulic structures,
analysis of structures subjected to various static and dynamic loads, applied earth sciences studies for
the sites of hydro-electric and other projects, calibration of current meters and flow meters, testing of
pumps and turbines and instrumentation for dams.

CWPRS campus, situated downstream of Khadakwasla dam in South Westerly part of Pune, occupies an
area of about 450 acres, where major research infrastructure available includes water re-circulation
system for physical models, workshop, library, computers and communication facilities, auditorium and
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housing facilities. CWPRS has been recognized as the regional laboratory of the Economic and Social
Commission for Asia and the Pacific (ESCAP) since 1971. The institution, with multi-disciplinary
approach in its activities, thus represents unique services available to the country and the ESCAP region.

ORGANIZATIONAL SET-UP

CWPRS is a subordinate office of DoOWR, RD&GR. The Director is the Head of the Organization designated
as Head of the Department. Additional Director monitors the overall technical activities of the office. The
total sanctioned staff strength of CWPRS is 1,085. The research cadre, comprising of Director, Additional
Director, Scientist-E, Scientist-D, Scientist-C, Scientist-B, Assistant Research Officer (ARO) and Research
Assistant (RA) has a sanctioned strength of 319 personnel. The other supporting staff to the tune of 766
includes technical, auxiliary technical, administration, accounts and ancillary services. The Governing
Council (GC), under the Chairmanship of the Secretary, DoWR, RD&GR and the Technical Advisory
Committee (TAC) under the Chairmanship of the Chairman, Central Water Commission render advice to
the Ministry regarding functioning of CWPRS.

GOVERNING COUNCIL

The GC functions as an overall policy making body for CWPRS under the Chairmanship of the Secretary,
DoWR, RD&GR. The GC comprises members from the Finance and Administrative Wings of DoWR,
Planning Commission, User Organizations, State Governments and Non-Government Officials. Apart from
laying down broad policy guidelines, the GC monitors the overall progress and performance of the
institution. Other functions of GC include scrutiny and monitoring of expansion programs, annual and
five-year plans, budgetary allocations, creation and abolition of work disciplines, review of manpower
requirements and delegation of additional powers.

TECHNICAL ADVISORY COMMITTEE

The TAC, chaired by the Chairman, Central Water Commission, is primarily intended to assist the GC in
the matters of R&D and associated technical programs. The Committee, inter alia, scrutinizes and
recommends the expansion and research proposals under the five-year plans, suggests programs for
training of manpower and provides guidance in formulation of collaborative arrangements and
Memoranda of Understanding with other agencies/ institutions.
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ORGANIZATIONAL SETUP
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ORGANIZATIONAL CHART
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BUDGET AND FINANCE

1. Plan Schemes

The main purpose of Plan Schemes is to develop and strengthen the research infrastructure at CWPRS for
serving the nation through research more efficiently and effectively. The following scheme was under
implementation at the institution during 2021-22.

Name of the scheme Final Estimate 2021-22

R&D Programme in Water Sector under Mo]JS,
Dept. of WR, RD&GR- CWPRS component

4.90 Crore

During 2021-22 the following important activities were undertaken under the above-mentioned scheme.
R&D in Water Sector, Ministry of Jal Shakti, Department of Water Resources, River Development and Ganga
Rejuvenation - R&D in Apex organizations - CWPRS component.

Objectives: Under the Plan scheme “R&D Programme in Water Sector”, CWPRS has mainly aimed at
strengthening and modernization of its laboratories, instruments, and infrastructure facilities. Other major
items include ICT, Training and Dissemination, Basic Research and Mathematical Modelling Softwares etc.

Activities: During 2021-22, with a budget outlay of Rs. 4.90 Cr, major activities undertaken included:
(i) Infrastructure: (Rs. 3.17 Cr)

= (Rs. 0.85 Cr) Renovation of different office buildings, hangars and laboratories.

= (Rs. 0.15 Cr) Renovation of Central Workshop.

= (Rs. 0.69 Cr) Renovation and up-gradation of residential quarters and guest house at CWPRS.
= (Rs. 0.57 Cr) Re-carpeting of existing road at Office premises.

= (Rs. 0.27 Cr) Strengthening of compound wall of CWPRS Complex.

= (Rs. 0.27 Cr) Electrical Infrastructure.

= (Rs. 0.37 Cr) Horticulture activities at CWPRS.

(ii) Machinery & Equipments (Rs. 0.89 Cr)

=  (Rs.0.24 Cr) ATGS for multipurpose tidal basin.

* (Rs.0.02 Cr) Servo Control Computerized UTM 100 T.

* (Rs.0.02 Cr) Abrasion Resistance Meter.

= (Rs.0.34 Cr) Mike 21 SM & Mike 3 FW Wave Dongle.

= (Rs.0.22 Cr) CCTV facility for Security Surveillance.

* (Rs. 0.05 Cr) Equipments of Gym facility in Residential Complex.

(iii)  Operating Cost (Rs. 0.18 Cr):

Expenses for operating cost of electrical usage charges, ICT, expenses towards training and
dissemination, basic research, domestic/ foreign travel etc.
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2. Non-Plan Budget

The non-plan budget and expenditure details for the year 2021-22 are given below:

Item/ Head 2021-22 (Crore)

Final Estimate Actual Expenditure

Salary 79.15 74.99
Non-Salary 05.95 05.18
Total (Gross) 85.10 80.17
Recovery 12.10 11.96

Net 73.00 68.21
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STAFF WELFARE ACTIVITIES

1. Minority Welfare

The recruitment of personnel from minority community and representation of minorities in Selection
Committees/Boards is monitored in accordance with guidelines issued by the erstwhile Ministry of
Welfare (present Ministry of Social justice and empowerment) in March 1990. Five (05) minority officials
are appointed at CWPRS during April 2021 to March 2022.

2. Monitoring of Reservation for physically handicapped

Reservation for physically handicapped persons is being done to ensure fulfillment of three percent (3%)
quota as stipulated. At present, a total 25 persons with disabilities are working in the Research Station
with 03, 07 and 15 in group A, B and C respectively. Benefits earmarked like Transport Allowance,
Concessions regarding Recruitment fees, Professional Tax exemptions etc. are provided as per
Government instructions. Slope ladders and special washrooms are being provided in Research Station
wherever possible.

Group Position as on 31st March 2022
PH
A 03
B 07
C 15
Total 25

3. Monitoring of Reservations for SC/ST/0OBC

Monitoring of the recruitment of candidates form SC/ST/OBC category is made following the guidelines
issued from time to time. Shri. A. V. Mahalingaiah, Scientist ‘E’ guides the overall matters in this regard as
Liaison Officer. A summary of posts filled from SC/ST/OBC categories are given below.

Group Position as on 31stMarch 2022
SC ST OBC UR
A 17 08 23 88
B 28 09 40 110
C 58 30 116 205
Total 103 47 179 403

Preservation and Enforcement of Right to Gender Equality of Working Women

There are five members in the committee for Preservation and Enforcement of Right to Gender Equality
of Working Women with the composition of the committee as per the guidelines issued by the Honorable
Supreme Court of India. Dr. (Smt.) Neena Issac, Scientist ‘E’ is the Chairperson of the committee. Meetings
of the committee are held regularly. No complaints are received during 2021-22.
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VIGILANCE AND DISCIPLINARY CASES

The Vigilance/disciplinary cases and related complaints concerning officers and staff of CWPRS, received
prompt attention during 2021-22. Break up of vigilance and disciplinary cases in respect of different
categories of staff is mentioned below in Tables I & Il respectively.

Table -1 - Vigilance Cases

Sl. No. Particulars Group ‘A’ &'B’ Group 'C’
1 No. of cases pending in the beginning of the year 00 00
2 No. of cases added during the year 01 00
3 No. of cases disposed of during the year 00 00
4 No. of cases pending at the end of the year 01 00

Table-II - Disciplinary Cases where the Director, CWPRS, is the Disciplinary Authority

SL.No. Particulars (Categories of officers/staff)
Group A’ Group "B’ | Group 'C
1 No. of cases pending in the beginning of the NA 0 0
year
2 No. of cases added during the year NA 01 0
3 No. of cases disposed of during the year NA 0 0
4 No. of cases pending at the end of the year NA 01 0

As part of a vigilance awareness programme, Vigilance Awareness Week was observed at Central Water and
Power Research Station (CWPRS), Pune, from 26t October to 1st November 2021.

4

3 e
Commencement of Pledge During The Vigilance Guest Lecture by Dr. M. R. Kadole, Supdt. of Police, CBI,
Awareness Week 2021 ACB, Pune at CWPRS on 01.11.2021
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RTI ACT, GRIEVANCES REDRESSAL MECHANISM AND CITIZEN’S CHARTER

1. RTIAct

Under the provisions of Section 4 (b) of RTI Act 2005, manual giving suo-moto information on CWPRS has
been published on the Website www.cwprs.gov.in as a part of implementation of the act. The manual is
periodically being updated.

Further, all efforts are being taken to administer and implement the act. The citizens are also given guidance
in obtaining information under the act. The names, addresses, and other details regarding the Appellate
Authority, Public Information Officer, Transparency Officer and Nodal Officer are given below.

Dr. R. S. Kankara

Director, CWPRS, Pune 411024

Tel.: 020-24380552; e-mail: director@cwprs.gov.in
Shri. Y. N. Srivastava

Additional Director, CWPRS, Pune 411024
Tel.:020-24103341; e-mail: srivastava.yn@cwprs.gov.in /
ynscwprs@gmail.com

Dr. R. S. Kankara

Director, CWPRS, Pune 411024

Tel.: 020-24380552; e-mail: director@cwprs.gov.in
Shri. Y. N. Srivastava

Additional Director, CWPRS, Pune 411 024; Tel.: 020-
24103341; e-mail: srivastava.yn@cwprs.gov.in /
ynscwprs@gmail.com

Appellate Authority

Public Information Officer

Transparency Officer

Nodal Officer

The Department of Personnel and Training (DoPT) has launched a web portal “RTI Online” with URL
https://rtionline.gov.in/RTIMIS for receiving and processing RTI applications, appeals online, with the
facility to align all the Public Authorities (PAs) of Government of India.

As per the directives, CWPRS has aligned with this RTI-MIS online portal of DoPT and started processing of
all requests for seeking information under RTI Act, appeals through RTI-MIS portal. All requests which have
been received manually are also being processed and disposed off through the RTI-MIS online portal.

As per the requirements of this online RTI-MIS system, user accounts have been created for Nodal Officer
(RTI), CPIO, FAA and five Deemed Public Information Officers (DPIOs).

Information on requests and appeals handled under the act during 2021-22 is summarized below.

Opening Received during | No. of cases Decisions Decisions
balance as 2021-22 transferred where where
on (including cases to other requests/ requests/
1/04/2021 transferred to Public appeals appeals
other Public Authorities | rejected and accepted and
Authority) disposed off disposed off
Requests 02 108 02 01 107
First 05 05 0 0 10
Appeals
Amount of Charges Collected (Rs)
Registration fee Additional fee & any other .
Penalties amount
amount charges
140/- 160/-
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2. Grievance Redressal Mechanism

A Grievance Cell under the chairmanship of Dr. Jiweshwar Sinha, Scientist-E, functions with the objective of
looking into the grievances and for their redressal. The relevant data pertaining to cases handled during
2021-22 is given below:

Grievance cases pending as on 31st March 2021 02
Cases received during 1st April 2021 to 31st March 2022 20
Cases disposed off during 1st April 2021 to 31st March 2022 21
Cases pending as on 31st March 2022 01

The Centralised Public Grievance Redress and Monitoring System (CPGRAMS), the web-based portal that
enables an Indian citizen to lodge a complaint from anywhere and anytime directly, has been implemented
at CWPRS. Periodical updating of the entries are being carried out and relevant reports are submitted
monthly, quarterly, half yearly and yearly.

3. Cititzen’s Charter

The Citizen’s Charter in respect of CWPRS, formulated by a Task Force specially constituted for the purpose,
has been subsequently upgraded/ revised/ modified in pursuance of related instructions/communications
from the Ministry from time to time, including the 7-step model for “Sevottam for Citizen Centricity in
administration’ as per relevant instructions of DARPG. The main components of the Citizen’s Charter
include: Vision and mission statement, details of business transacted and customers/ clients, service
provided by the organization, details of grievances redress mechanism in place and expectations from
clients. Presently the Charter is in the process of getting formal approval from Mo]S, Dept. of WR, RD&GR.
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IMPORTANT VISITORS

Vice Admiral Rajaram Swaminathan, AVSM, NM, DGNP (Mumbai), Cmde Rajnish Verma, Sr. DDG (PLG &TS), Cdr A.
R. Kamble, JD (SP), Lt Cdr Sahil Jaiswal visited CWPRS on 07 September 2021

Shri C. G. Kamadkar, Director, Reactor Group, Trombay, Mumbai and Shri N. S. Joshi, Head, HRSS, RRSD, BARC, visited
CWPRS on 22 September 2021
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Shri R. K. Jagota, Director (Technical), Shri Tashi Dorjee, Chief Engineer (Design), KHEL, Bhutan and Shri Amit Gupta,
Senior General Manager along with WAPCOS officials, visited CWPRS during 21-25 November 2021

Visit of Hon’'ble Minister of State, MoJS, Shri Prahlad Singh Patel to CWPRS on 23 December 2021 witnessing the model
facilities
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IMPORTANT EVENTS

Glimpses of “AZADI KA AMRIT MAHOTSAV”
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Essay Competition on “ Idea of India with strong Fa AT 9T fafus RAudf v IRST-18.05.2021
democratic framework”- 09.04.2021
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Glimpses of “AZADI KA AMRIT MAHOTSAV”

Azadi Ka Amrit Mahotsay

ommemarating 75 Vears of Independence

Online Lecture by Dr. Swathi Sitagari, Lady Medical Officer (LMO) and Dr. Anupama K. P., Medical Officer (MO) on “Raise
Awareness of Health and to Encourage Prevention, Detection and Treatment” - 31.01.2022 and 04.02.2022
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x

cjus emation.

er Research Station

Wt Reve
—_— Central

| Azadi Ka Amrit Mahotsav

e

Online Lecture by Dr. Suman Sinha on “Life of Shri Bankim Poster Exhibition on “Discovery by Indian Scientists” at
Chandra Chattopadhyay”- 07.02.2022 CWPRS - 28.02.2022
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The Vigilance Awareness Week observed at CWPRS - 26 =310 odl 3R fagqd Sy 2mmen, @sdHaradr, o & 73
Oct. to 01 Nov. 2021 qi ToreA feaw v

Celebration of “Women's Day” at CWPRS - 08 March 2022
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BACKGROUND

CWPRS is mainly engaged in project specific research to evolve safe and cost-effective designs of hydraulic
structures involved in development of water resources, river engineering, power plants, and coastal
engineering projects. Physical and mathematical model studies coupled with field and laboratory
experiments are carried out for this purpose in the seven major areas of expertise of CWPRS as follows:

1. River Engineering: River Engineering mainly deals with river training and bank protection works, hydraulic design
of barrages and bridges, and location and design of water intakes using morphological studies. Field studies for
measuring water and sediment discharge in rivers and canals are also conducted.

2. River and Reservoir Systems Modelling: Hydrologic and meteorologic studies are conducted to estimate extreme
values of various parameters such as rainfall, temperature and humidity. Flood estimation and forecast, reservoir
sedimentation and water quality studies are carried out using mathematical models and field surveys.

3. Reservoir and Appurtenant Structures: Spillways and Energy Dissipators are studied on physical models. Water
conductor systems including head race and tail race channels/tunnels and surge shafts are studied on both physical and
mathematical models. Studies are carried out on physical models for desilting basins, sedimentation and flushing
through reservoirs, sediment exclusion devices. Sedimentation in reservoirs is also assessed through remote sensing.

4. Coastal and Offshore Engineering: This discipline deals with optimization of location, length and alignment of
breakwaters, jetties, berths, approach channel, turning circle etc. for development of ports and harbours. Estimation of
siltation in harbours, their disposal and sand bypassing, location of sand trap and hot water recirculation studies are
carried out using both physical and mathematical models. Suggesting suitable coastal protection measures based on
locally available materials is an important activity of the group.

5. Foundation and Structures: Laboratory and field tests are carried out to determine soil, rock and concrete
properties. Mathematical modelling as well as experimental studies are conducted for studying the stability and
structural safety of dams and appurtenant structures. Field studies are carried out for assessing the health of hydraulic
structures and suggesting suitable repairing measures.

6. Applied Earth Sciences: Seismic surveillance of river-valley projects, assessment of site-specific design seismic
parameters, controlled blasting studies for civil engineering construction sites, evaluation of quality of concrete and
masonry is done by non-destructive methods and estimation of elastic properties for foundation of massive structures
for geophysical methods are the main activities of this group.

7. Instrumentation, Calibration and Testing Services: Hydraulic Instrumentation is used for data collection on
physical hydraulic models. Field data collection is carried out on coastal parameters like water level, velocity, wave-
height etc. A Random Sea Wave Generation (RSWG) system is used for wave flumes and basins. Dam instrumentation is
provided on prototype. Current meter and flow meter calibration facilities are also available, which are used
extensively.

This section first gives the list of 97 technical reports submitted during the year, and then presents the
summaries of the studies carried out in the above seven disciplines.
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|| MAJOR DISCIPLINES ||
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RIVER ENGINEERING
Areas of Specialization/ Expertise

e Physical/Mathematical model/Field/ Desk studiesfor:
» Flood control measures
» Bridges and river training & diversions
» River morphological studies
» River training works

Major Projects Studied

Flood Management Works for River Jhelum

Protection and restoration of Eastern Kosi Embankment

Proposed road and railway bridges across River Yamuna

Bank protection of River Ganga near Bhagalpur, Bihar
Major Clients

e State Government Authorities

e National Highway Authority of India (NHAI)

e Farakka Barrage Project

e National thermal Power Corporation (NTPC)

e Delhi Metro Rail corporation

e Damodar Valley Corporation

¢ Indian Railways

e Inland Water Ways Authority of India (IWWAI)

Brahmaputra River Yamuna Channelisation Scour around Bridge Piers
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RIVER AND RESERVOIR SYSTEMS MODELING

Areas of Specialization/ Expertise

e Rainfall-Runoff and Flood Estimations for River Catchments

e Soil Erosion - Sediment Yield Analysis of River Catchments

e Hydrologic Analysis of Dam Projects

e Flood Forecasting, Extreme Value Analysis (for Peak and Low Flows)

o Water Availability Studies

e Dam Break Flood Analysis

e Determination of Safe Grade Elevation against flooding & Development of Storm Water Drainage
System for Power Plants

e Nala Diversion studies

e Physico-chemical analysis, plankton studies

e Mathematical modelling for river and reservoir water quality

Major Projects Studied

e Morphological and flood routing studies from Sardar Sarovar to Bharuch, Gujarat
e River Front Development -Surat

e Estimation of design discharges of River Alaknanda at Govindghat, Uttarakhand

e Assessment of water quality of Sardar Sarovar and Khadakwasla Dams

e River Rejuvenation of Mutha River flowing through Pune City

Major Clients

e CIDCO, Mumbai

e NPCIL

e WRD, Maharashtra

e Reliance Industries Limited

e Tarapore Atomic Research Station, Maharashtra
e NTPC

e State Irrigation Departments

' FLOOD ZONE MAP

Inundation Map of RIL Flood zone inundation map Plankton Analysis
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RESERVOIR AND APPURTENANT STRUCTURES
Areas of Specialization/ Expertise

e Physical and Mathematical Model Studiesfor

Spillways and energy dissipaters

Water conductor systems including head race & tail race channels and surge tank
Sluices & outlets

Various types of gates

Sediment transport, flushing of sediments through reservoirs

Sediment control and exclusion devices

Rating of canal structures and discharge measurement in rivers

YVVVYVVYVYYVY

Major Projects Studied

e Punatsangchu-I and II, Bhutan

Mangdechhu Project, Bhutan
Ratle Project, ] & K
Arun-III, Nepal

e Polavaram Project, A. P.
Teesta IV, Sikkim
Indira Sagar, M. P.

Devsari Project, H. P.

Majuli Island protection Works, Assam
Kiru, Kwar & Pakal Dul Projects, ] & K
Hirakud Project, Odisha

Major Clients

e NHPC

e WAPCOS

e NJPC

e State Governments
e SJVNL

e CVPP

e Brahmaputra Board

SLOPE 115
=
T
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COASTAL AND OFFSHORE ENGINEERING
Areas of Specialization/ Expertise

e Physical and Mathematical Model Studiesfor
Port layouts

Shoreline Changes

Dredging & Disposal

Coastal Protection
Breakwaters

Safe Grade Elevation

Ship Navigation

Cooling Water Intake & Outfall
Tidal Inlets

Coastal Ecology

VVVYVVYVYYVYVYYVYYVY

Major Projects Studied

e Mumbai Port

e NPT

e New Mangalore Port

e Kamarajar Port, Ennore

e Visakhapatnam Port

e Paradeep Port

e Mormugoa Port

e Kandla Port

e Chennai Port

e Cochin Port

e Kolkata port

e Chidambarnar Port, Tuticorin

e Fisheries Harbours

e Vadhavan Port

e Tarapur Atomic Power Station (TAPS)
e Madras Atomic Power Station (MAPS)
e Kudankulam Nuclear Power Plant

e Indira Gandhi Centre for Atomic Research (IGCAR)

Major Clients

e Major Port Trusts

e WAPCOS

e Indian Navy

e Andaman and Lakshadweep Harbour Works (ALHW)
e ONGC

e Maritime Boards of States

e State Fisheries Departments

e CIDCO

e Private companies

e NPCIL
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MORMUGAO PORT MODEL MUMBAI PORT MODEL
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FOUNDATION AND STRUCTURES

Areas of Specialization/ Expertise

e Analysis and Interpretation of instrument data of concrete gravity dam and power house

e 2D & 3D stability and stress analysis of Gravity dam by FEM

e Measurement of strains on Penstock bifurcation, manifolds, penstock ferrules, water pipe line
ferrules etc.

e Assessment of suitability of materials for rehabilitation of distressed hydraulic structures

e Temperature control studies for mass concrete gravity dams

e Stability of slopes and settlement analysis

Major Projects Studied

e Temperature and Cooling of Concrete - Polavaram Dam, AP

e Strength and Elastic Properties on Cylindrical Concrete Core - Hirakud Dam, Odisha.

e Epoxy Joint Injection & High Abrasion Resistant Coating - Almatti Dam, Karnataka.

e Dam Instrumentation Data - Indira Sagar Dam, MP

e Strain Measurement - Penstocks Kalinadi H.E. Project, Karnataka.

e Geotechnical stability - Karwar Port, New Mangalore Port, Jigaon Earthen Dam, Maharashtra and
Kakinada Port, Andhra Pradesh

Major Clients

e Indira Sagar HE Project, MP

e Kalinadi HE Project, Karnataka

e Temghar Dam, Maharashtra

e Hirakud Dam, Odisha

e SSNNL, Gujarat

e Bhatghar HE Project, Maharashtra
e Kukadi Project, Maharashtra

e Polavaram Project, Andhra Pradesh
e JNPT, Maharashtra

e Karwar Port, Karnataka

e New Mangalore Port, Karnataka

e Jigaon Dam, Maharashtra

e Kakinada Port, Andhra Pradesh

Dynamic Soil Properties Test
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APPLIED EARTH SCIENCES

Areas of Specialization/ Expertise

o Site Selection & Installation of Instruments for setting up of Seismological Observatories

e Analysis & Interpretation of Instrument Data (MEQ) for Epicenter Location, Source Parameter &
Magnitude Estimation etc.

e Analysis & Interpretation of Data for estimation of Strong Motion Parameters for Peak Ground
Acceleration, Response Spectra, Acceleration Time History & Seismic Coefficients

e Estimation of Site Specific Seismic Design Parameters

e Non-destructive tracer and bore hole geophysical logging techniques

e Delineation of seepage zones in hydraulic structures

e Determination of ground water characteristics

e Solutions to problems related to foundation of dam sites, structures of river valley, maritime and
nuclear power projects

Major Projects Studied

e Microearthquake study - Sawalkote J&K and Tlawng H.E.P., Mizoram

e Seismological studies - Punatsangchhu - I H.E.P,, Bhutan

e Analysis & interpretation of seismological data - Indira Sagar Power Station

e Seepage studies, Omkareshwar Dam, MP

e Nuclear density logging and tracer studies, Almatti Dam and Manikdoh Dam

e Seismic topography test - Anjunem Dam, Goa

e Sub-bottom seismic profiling navigational channel for Mazgaon Dock, Mumbai

Major Clients

e Govt of Karnataka

e NHDC

e Govt. of Maharashtra
e JKSPDC

e Govt of Mizoram

e WAPCOS

e NHPC

e Mazgaon Dock Ltd., Mumbai
e Govt. of Goa
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Assessing Health of Old Dam by Geophysical Investigations Micro earthquake & strong-motion
Sonic Tomography studies
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INSTRUMENTATION, CALIBRATION AND TESTING SERVICES

Areas of Specialization/ Expertise

e (alibration / Testing of turbines, pump sets, flow meters, filter, valves, field tests etc.
e Design, fabrication and installation of ATG and RSWG systems on models

e Hydrographic survey

e Fixing and installation of dam instruments

e Testing and calibration of Current Meters

e (Canal Automation Facility

Major Projects Studied

e Installation of Automatic Tide Generation (ATG) system for Tapi physical model at GERI, Gujarat
e Hydrographic survey of Indira Sagar Reservoir, M. P.

e Polavaram Dam Instrumentation, Andhra Pradesh

e Refurbishment of Turbine, Dudhganga Project, Maharashtra

Major Clients

e CWC

e Pump manufacturers
e BWSSB, Bangalore

e SAIL, Bokaro

e NEEPCO

e NHPC

e MAHAGENCO
e NPCIL

e GERI, Govt. of Gujarat
e KOPT, Kolkata

e NHDC, MP

e State Governments
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LIST OF TECHNICAL REPORTS SUBMITTED

Sl. No. Title Division | Report
Number
1 Mathematical Model Studies for wave tranquillity for proposed PH-I 5912
" | Development of Passenger jetty at Janjira, Tal. Murud, District Raigad
Maharashtra.
2 Studies for determining in-situ properties of Shirota masonry dam, GE-1 5913
" | Tata Power Company, Lonavala, Dist. Pune, Maharashtra.
3 Desk and wave flume studies for the design of protection CHS-1I 5914
" | structure/breakwater with accropode II Armour Units to the proposed
main dam of Kalpasar project in Gujarat.
4 Confidential PH-II 5915
5 Mathematical Model Studies for wave transformation and wave MMCE-II 5916
" | propagation for proposed reclamation in Tapi estuary for M/s. Hazira,
Gujarat.
6 Analysis and Interpretation of Instrumentation data of Power House SMA 5917
" | for the period Jan-2020 to Dec-2020, Indira Sagar H.E. Project, M.P.
v Mathematical Model Studies for simulation of flow over spillway SED 5918
" | Aerator (Phase-II) using computational fluid dynamics (CFD) software
Flow-3D for Subansiri Lower H.E. Project, Arunachal Pradesh/ Assam.
3 Hydraulic Model Studies for discharging capacity for full and partial SED 5919
" | gate operation of Arun-3 Dam spillway, Nepal, 1:50 scale 2-D sectional
model.
9 Analysis and Interpretation of Dam Instrumentation Data for the period SMA 5920
" | Jan-19 to Dec-19 for spillway block 13, Indira Sagar Dam, Narmada
Nagar, Madhya Pradesh.
10 Estimation of Site-Specific Seismic Design parameters for Attappady ES 5921
"| Valley Irrigation Project, Kerala.
11 Field Data collection at New Mangalore Port, Panambur, Karnataka. PH-I 5922
Desk Studies for flood estimation & evaporation losses for River HMET 5923
12. . . o .
Rejuvenation & Development for Pawana and Indrayani Rivers in
PCMC, Maharashtra.
Mathematical Model Studies for Littoral Drift distribution & Shoreline PH-I 5924
13. : .
changes at Kuttiady River mouth, Kottakal, Kerala.
14 Mathematical Model Studies to determine the Littoral Drift movement PH-I 5925
"| in the Vicinity of existing New Mangalore Port, Mangalore, Karnataka.
15 Studies for determining in-situ properties of Walwan Masonry Dam, GE-I 5926
"| Tata power company, lonavala, Dist. Pune, Maharashtra.




Annual Report | 2021-22

sl. No. Title Division | Report
Number
16 Hydraulic Model Studies for discharging capacity for full and partial SED 5927
"| gate operation of Pakal Dul Dam spillway, J&K, 1:40 Scale 2-D Sectional
Model.
Mathematical Model Studies for evolving suitable flood protection RH 5928
17. . . . .
works along river Beas and its tributaries from Palchan to Aut,
Himachal Pradesh.
18 Estimation of site specific seismic design Parameters for Selim Hydro ES 5929
"| Electric Project (SHEP), Meghalaya.
19 Performance and overload tests of sample submersible pump sets for HMC 5930
"| Irrigation Department, Uttar Pradesh, Lucknow 2020-2021.
Mathematical Model Studies for Evaluating Hydrodynamics & MMCE-II 5931
20. . . L . Lo .
Sedimentation for Estimating Dredging operation in the port of Mandvi
Gujarat for GMB.
21 Analysis of past seismological data of Sankosh basin for the period ES 5932
"| October 2003 to July 2015.
22 Mathematical model studies for Littoral drift and shoreline changes for MMCE 5933
"| providing infrastructure for fishermen at Navabag, Vengurla Dist.
Sindhudurg, Maharashtra.
Seismic Hazard Assessment of North and North East India under DRIP, ES 5934
23. .
CWC, Delhi.
24 Hydraulic Model Studies for Discharging capacity with full and partial SED 5935
"| gate operation of Devsari Dam spillway, Uttarakhand 1:40 Scale 2-D
Sectional Model.
7t Mathematical Model Studies for flood mitigation upstream of Nandur- BE 5936
"| Madhyameshwar Weir on river Godavari, Tal. Niphad, Nashik,
Maharashtra.
26 Physical & Numerical Model Studies for Single tunnel spillway of SED 5937
"| Pakaldul Dul H.E. Project, J&K, 1:25 Scale, 3-D Comprehensive Model.
27 Hydraulic Model Studies for additional spillway of Hirakud Dam SED 5938
| Odisha, 1:40 Scale, 2-D Sectional Model.
28 Hydraulic Model Studies for Modified spillway of Kwar H.E. Project, J&K SED 5939
"', 1:50 Scale 2-D Sectional Model.
29 Desk studies on estimation of flood at various Railway bridges of HMET 5940
"| Daund-Kalaburagi Line Doubling Project for Railway Vikas Nigam Ltd.
Mumbai.
30 Desk studies for protective work of Damaged Stone Embankment due CHS-1I 5941
"| to cyclone Vayu at Coast Guard Jetty in Porbandar for M/s K. K.
Construction. Co., Gujarat.
31 Evaluation of properties of Geotextile Material of geo tubes received GE-II(Soil) 5942

from port Division, Sindhudurg, Maharashtra.
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sl. No. Title Division | Report
Number
32 Determining in-situ strength parameters of Bhatsa Masonry dam, Dist. GE-I 5943
| Thane, Maharashtra.
33 Hydraulic model studies for desilting basin for Teesta-VI H.E. project, SM 5944
"| Sikkim.
34 Review of hydrologic, hydraulic and flood plain model of canal system HAPT 5945
"| for Kochi [URWTS.
Mathematical Model studies for Littoral drift and Shoreline changes for PH-II 5946
35.( ... .
Mirya Bay Ratnagiri Maharashtra State.
36 Mathematical Model studies for Hydrodynamics and Siltation for the MMCE-II 5947
"| development of Jetty at Manginapudi for APTDC.
37 Mathematical Model Studies for Assessment of wave tranquillity and MMCE-II 5948
"| Shoreline Changes for Development of Jetty at Manginapudi for APTDC.
38 Additional Hydraulic Model Studies for Modified approach channel SED 5949
"| with upstream guide bund and modified spillway channel of Polavaram
Irrigation project, Andhra Pradesh, 1:140 Scale 3D Comprehensive
Model.
39 Mathematical model studies to safely pass flood in river Ghaggar in the RH 5950
"| states of Haryana and Punjab.
40 In-situ Hydraulic testing of casing inlet pipe for Barapole SHEP of KSEB, HMC 5951
"| Kerala for Kirloskar Brothers Limited, Pune.
Desk and 2-D wave flume studies for the design of revised breakwater CHS-1I 5952
41. .
cross-section for the development of port at Vadhavan, Maharashtra.
Desk Studies for the design of coastal protection work for sewage CHS-I 5953
42. .
treatment plant at Colaba, Mumbai, Maharashtra.
43 Hydraulic Model Studies for bank protection works in river Ganga near RH 5954
"| Bhagalpur, Bihar.
44 Determination of In-situ density by nuclear borehole logging at Warna [H 5955
"| Dam, Tal. Shirala, Dist. Sangli, Maharashtra.
45 Performance test on 115 MW turbine unit no. 6 at Salal Power Station HMC 5956
"| of National Hydro power corporation (NHPC), Jammu & Kashmir.
46 Wave transformation studies to access the wave conditions at PH-III 5957
"| proposed new fish jetty for Mumbai port.
47 Field data collection for development of jetty at Bhagwati Bunder, PH-I 5958
"| Ratnagiri, Maharashtra.
48 Geophysical Investigations to map the existence of concealed cavities if GP 5959
"| any, at Sripada Yellampally Dam, Peddapally, Telangana.
49 Sedimentation Survey of Kadana Dam, Kadana Village, Mahi Sagar HI 5960

District, Gujarat.
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sl. No. Title Division | Report
Number
Mathematical Model Studies to assess littoral drift and shoreline MMCE-II 5961
50. : )
changes due to proposed extension of groynes at Kozhikode, Kerala.
51 Witness test of pump sump model studies of Kalisindh Lift Irrigation HMC 5962
"| Scheme Pump House-I for Hydro Modelling & Solutions, Sangli.
52 Efficiency Test of Turbine Unit (1No.) at Chiplima Power House of HMC 5963
"| OPGCL, Odhisa for M/s. Voith Hydro Pvt. Ltd., Noida, U.P., India.
53 Desk studies for protection of left bank of river Godavari at RH 5964
"| Purushothapatnam, East Godavari Dist., Andhra Pradesh.
54 Mathematical Model Studies for wave transformation at proposed coast PH-I 5965
"| guard jetty at Okha, Gujarat.
55 Desk and wave flume studies for the extension of breakwater at CHS-I 5966
"| Campbell Bay, A&N Island.
56 Field investigation to suggest proper flow measuring installation at the HMC 5967
"| site of Usha Martin Ltd, Ranchi.
57 Mathematical Model Studies for tidal Hydrodynamics & Siltation for the PH-III 5968
"| revised layout of phase-I and master plan of Vadhavan Port for M/s.
J. N. Port.
58 Mathematical Model Studies for identification of dumping ground PH-I 5969
"| location for dredged material for M/s. Kokan LNG Private Ltd. (KLPL)
at Anjanwel, Ratnagiri, Maharashtra.
Mathematical Model Studies to assess the impact of proposed capital PH-III 5970
59. . . .
dredging on tidal Hydrodynamics of nearby area of proposed port at
Vadhavan.
60 Mathematical Model Studies for assessment of wave tranquillity for the PH-I 5971
"| development of modified final layout for the proposed port at
Vadhavan, Maharashtra.
61 Mathematical Model Studies for the shoreline changes for the proposed PH-I 5972
"| development of fishing harbour at Tadadi, Uttar Kannada Dist.,
Karnataka.
62 Hydraulic Model Studies for downstream surge gallery and tailrace CSWCS 5973
| tunnel of Punatsangchhu H.E. Project, Bhutan 1:35 scale 3-D
Comprehensive Model.
63 Surge analysis and suggesting surge protection Device for Pipeline of HMC 5974
"| Bokaro Steel Plant, SAIL, Bokaro.
64 Performance test of 4 X 75 MW Hydro Power Plant, Ukai Dam for HMC 5975

Gujarat State Electricity Corporation Limited.
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SI. No.

Title

Division

Report
Number

65.

Mathematical Model Studies for the Hydrodynamics and Sedimentation
for the proposed Development of Fishing Harbour at Tadadi, Uttar
Kannada Dist., Karnataka.

PH-I

5976

66.

Hydraulic Model Studies for Assessment of Scour downstream of Arun-
3 Dam Spillway, Nepal ; 1:70 scale 3-D Comprehensive Model.

SED

5977

67.

Studies for the design cross-section of western (main) breakwater
extension for the development of fishery harbour at Thengapattinam,
Tamil Nadu.

CHS-II

5978

68.

Mathematical model studies for wave tranquillity and shoreline
changes due to proposed extension at the Thengapattinam fishing
harbour in Kanniyakumari District, Tamil Nadu.

PH-I

5979

69.

Mathematical model studies for simulation of flow over spillway
Aerator (Phase-III) using computational fluid Dynamics (CFD) software
‘Flow-3D’ for Subansiri Lower H.E. Project, Arunachal Pradesh/Assam.

SED

5980

70.

Mathematical model studies for wave tranquillity for the proposed
extension of Breakwater at MUS in Car Nicobar.

MMCE-II

5981

71.

Mathematical Model Studies for wave transformation and wave
propagation for proposed third stage breakwater extension and wharf
at Androth Island, Lakshadweep.

MMCE-II

5982

72.

Physical Model studies for wave tranquillity to assess the effect of
Vizhinjam International Seaport, Kerala on the Existing fishing harbour.

PH-I

5983

73.

Mathematical model studies to assess sedimentation in approach
channel and to evolve dredging plan for NMPT, Mangalore, Karnataka.

PH-I

5984

74.

Desk studies on flood hydrographs in the Dahanu Creek for Greenfield
Vadhavan Port project, Maharashtra.

HMET

5985

75.

Mathematical model studies for wave tranquillity for proposed
development of breakwater on eastern side of Minicoy Island,
Lakshadweep.

PH-II

5986

76.

Desk and wave flume studies for the design of breakwater/training
wall for development of Anjarle fishery harbour at Dapoli, District
Ratnagiri, Maharashtra.

CHS-II

5987

77.

Beach data collection and mathematical model studies for shoreline
changes due to proposed construction of Breakwater at Anjarle, Taluka
Dapoli, District Ratnagiri, Maharashtra.

PH-I

5988

78.

Mathematical model studies for surge analysis of the rising main of
Krishna Marathwada LIS-I stage-2 (Sinakolegaon to Sakat M.P.)
Osmanabad, Maharashtra.

Pump House

5989

79.

Hydraulic model studies for assessment of scour downstream of
Teesta-IV Dam spillway, Sikkim, 1:60 scale 3-D comprehensive model.

SED

5990
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SI. No.

Title

Division

Report
Number

80.

Mathematical model studies for tidal hydrodynamics and
sedimentation due to proposed breakwater at sea side of eastern side
jetty at Minicoy island, Lakshadweep.

MMCE-II

5991

81.

Hydraulic model studies for discharging capacity for full and partial
gate operation for orifice spillway of Kiru H.E. project, Kisthwar, J&K-
1:50 scale 2D sectional model.

SED

5992

82.

Mathematical Model Studies for hydrodynamics and siltation of the
proposed coast guard jetty at Cochin Port, Cochin

PH-II

5993

83.

Desk and Wave Flume Studies for the design of breakwater/training
wall for development of fishery harbour at Tadadi, Uttara Kannada
District, Karnataka

CHS-II

5994

84.

Field data collection and Mathematical Model Studies for
Hydrodynamics and Sedimentation for development of Passenger Jetty
at Janjira, Tal. Murud, District Raigad, Maharashtra

PH-I

5995

85.

Mathematical Model Studies for evolving flood protection/anti-erosion
measures for Rissa, Soan, Kamlah, Dodar, Guger, Tawari, Kalswai,
Gantrailu Khads and their tributaries in Dharampur, Mandi, Himachal
Pradesh

RH

5996

86.

Mathematical Model Studies for evolving flood protection/anti-erosion
measures for Kalthari and Jabothani Khads in Sarkaghat, Mandi,
Himachal Pradesh

RH

5997

87.

Mathematical Model Studies for evolving flood protection/anti-erosion
measures for Bakkar, Masot, Janghi, Badohal, Bhoor, Chakdoh Khads
and Choo Nallah in Sandhol, Mandi, Himachal Pradesh

RH

5998

88.

Drag Force Measurement on Pontoons for Floating Foot Bridge at
Various Submergence levels and Cross Flow Angles for Research and
Development Establishment (Engineers), DRDO, Dighi, Pune,
Maharashtra

CMC

5999

89.

Hydraulic model studies for desilting chamber of Kholongchhu HEP
Bhutan (Report No. 2).

SM

6000

90.

Desk and wave flume studies for the design cross sections for proposed
extension of South breakwater & groynes at Paradip Port, Odisha.

CHS-I

6001

91.

Mathematical model studies for Hydrodynamics and Sedimentation for
Shiroor, Alvegadde Fishing Harbour, Karnataka.

PH-I

6002

92.

Mathematical model studies for sediment deposition & flushing for
Lower Seti HPP, Dist. Tanahu, Nepal.

HAPT

6003

93.

Mathematical model studies for tidal hydrodynamics & siltation for the
development of fourth container terminal (Phase-II) at JN Port.

PH-III

6004

94,

Design of cementitious shotcrete mix through laboratory studies for
controlling seepage through the upstream face of Dhamni Dam, Surya
major Project, Palghar, Maharashtra.

CT

6005
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Sl. No. Title Division | Report
Number
95 Laboratory studies towards cementitious grout material mix design for CT 6006
"| controlling seepage of Dhamni Dam, Surya Major Project, Palghar,
Maharashtra.
96 Mathematical model studies to access the variation in existing afflux RH 6007
"| due to modification in the waterway arising out of strengthening the
bridge piers for three railway bridges on Daund-Kalaburagi line
doubling project for Railway Vikas Nigam Limited, Mumbai.
97 Geotechnical studies for seepage and stability analysis of zoned earth GE-II 6008

dam of Mallannasagar reservoir, Telangana.
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5928-MATHEMATICAL MODEL STUDIES FOR EVOLVING SUITABLE FLOOD PROTECTION
WORKS ALONG RIVER BEAS AND ITS TRIBUTARIES FROM PALCHAN TO AUT, HIMACHAL
PRADESH

Frequent cloud bursts and flashy floods resulted in increased risks of landslides, floods and erosion etc., in
river Beas. The erosion of banks resulted in loss to the valuable properties, agricultural land, orchard fields,
located adjacent to the banks of the river Beas in the said reach. Concerned over the said issues, the
Irrigation and Public Health Department, Government of Himachal Pradesh, Division II (Kullu region at
Bhunter) had entrusted the work of model studies to CWPRS, Pune for suggesting suitable flood protection
works along river Beas and its tributaries from Palchan to Aut.

CWPRS, Pune had carried out 1-D mathematical model study to extract different hydraulic parameters to
design suitable river training/anti-erosion measures. Following are the some of the major conclusion and
recommendations.

COUNTRY SIDE Concrete retaining wall or BEAS RIVER SIDE
PCC Gravity wall

/

Weep holes with filters

H.F.L. +Free Board ©/ A
7" at suitable intervals H‘ﬁ;L.

1H or Flal
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beatification, if required
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5 center to be shifted
Loose stone filling in between the buttress wall

LW.L.
Y4
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3 m (L) along the flow x 1 m width Launching apron
depth, 1.5 to 2 m below DBL or Minimum 1.5 m (GG block with Shibf iR

Loose stone filling between the CC blocks
Note: Sketch not to scale
GABION STONE CRATES
=1 15 cm THICK SAND LAYER

s———— GEO-FABRIC FILTER
RIVER BED (WITH SMOOTH SURFACE)/SAND LAYER

Hooking arrangements
= hetween the CC blocks

Typical section of concrete retaining/ PCC gravity wall with buttresses for shallow founding levels

e Gabion retaining wall or RCC retaining/ PCC gravity walls were suggested wherever the slope
protection works cannot be constructed. Toe wall in gabion crates and launching apron were
recommended.

e Structural design of concrete gravity retaining wall was recommended in the vicinity of some
important areas such as Akhara Bazar near Kullu, ATC camp, Palchan, etc.

e The protection works of river Beas were suggested to be extended into the tributaries particularly in
the vicinity of confluence of river Beas with river Parbati, based on the necessity and site conditions
for at least 500 m into the tributaries.

e To control the erosion due to tributary slopes and to maintain the proper flatter bed slopes,
intermediate gabion crated walls / check structures of height not more than 0.5 m above the river
bed were recommended.
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5950- MATHEMATICAL MODEL STUDIES TO SAFELY PASS FLOOD IN RIVER GHAGGAR IN THE
STATES OF HARYANA AND PUNJAB

The issue of Ghaggar River flooding has been under active discussion since last three decades. The Ghaggar
Standing Committee (GSC) was constituted by Mo]S, DoWR, RD&GR with Member (RM, CWC) as a Chairman
of the committee. During the 28th meeting of GSC, it was decided to conduct purpose driven mathematical
model study for the entire basin for managing floods in River Ghaggar and the study was entrusted to
CWPRS, Pune.

CWPRS had carried out the studies after receipt of required geometrical and hydrological data using the
mathematical model and the main conclusions of the studies are as below:

e The computed high flood levels have exceeded the top levels of existing banks/ embankments at
many places, thereby causing flooding of country side.

e Theriver is experiencing reduction in width at bankfull stage as one travels downstream.

e The widening of reach from Sarola Syphon to Khanauri aqueduct to 90 m wherever the width of river
is less than 90 m will result in reduction in the flood level to the tune of about 3.49 m, while there is
increase in flood level to the tune of about 0.28 m only elsewhere.

e As per the different case studies conducted, it is opined that widening of the channel ranging from 60
m to 90 m is necessary wherever needed to minimize the HFL’s rising beyond 2 m along left and right
over banks for the entire reach from Nada sahib bridge to ottu weir.
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Khanauri Aqueduct (KA)and removal of KA
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5954 - HYDRAULIC MODEL STUDIES FOR BANK PROTECTION OF RIVER GANGA NEAR
BHAGALPUR, BIHAR

River Ganga in the plains exhibit meandering properties thereby the flow migrates from one bank to other
bank along the flood plains. Due to the migration of channels in the flood plain, people residing at the river
banks experience heavy damages to the life and properties whenever the flooding occurs. During the 124th
meeting of the Advisory Committee for consideration of techno-economic viability of Irrigation, Flood
Control and multipurpose project of Central Water Commission (CWC) held on 16.10.2014 in New Delhi,
discussed anti-erosion measures for different sites in the reach of about 25 km upstream to 35 km
downstream of Vikramshila Setu near Bhagalpur. It was advised to get the model studies done by CWPRS,
Pune. In view of this, the Chief Engineer, Water Resource Department (WRD), Bhagalpur requested CWPRS
to conduct physical model studies of river Ganga near Bhagalpur for the said reach.

Typical flow pattern near spurs for discharge of 49323.9 m’/s

CWPRS carried out the hydraulic model studies on mobile bed model having horizontal scale of 1:550 and
vertical scale of 1:70 for the reach of 25 km upstream to 35 km downstream of Vikramshila Setu. Based on
the studies, following conclusions and recommendations were made:

e The maximum velocity of 3.85 m/s and maximum discharge intensity of 57.92 m3/s/m was recorded
near the nose of spurs in the reach Ismailpur/Bindoli. Immediate strengthening of the existing
embankments and spurs are very much essential and was recommended.

e Present satellite imagery indicates the bifurcation of channel near Ismaipur / Bindoli reach forming a
huge shoal in between. This shoal may pose danger to the existing embankment/ spurs during floods
resulting from the chute channel formations over the shoal.

e The protection works in the form of stone filled Gabion crates along with other components such as
toe wall, geofabric filter along with RCC porcupine screens near the banks were also suggested.

e The satellite imagery analysis from year 1990 to 2021 indicated that there is a bright chance of
activation of bypass channel along Kahalgaon side in the near future depending on the quantum of
discharge and its frequency.
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5964 - DESK STUDIES FOR PROTECTION OF LEFT BANK OF RIVER GODAVARI AT
PURUSHOTHAPATNAM, EAST GODAVARI DISTRICT, ANDHRA PRADESH

The Executive Engineer, Department of Irrigation and Command Area Development (I&CAD), Government of
Andhra Pradesh requested CWPRS to conduct studies for evolving suitable bank protection measures along
left bank of River Godavari at Purushothapatnam. The flow of river Godavari is diverted due to the
construction of dam, through the right side spillway and the discharge from spillway returns back to the
river through a pilot channel entering the river from right side. The flow approaches the original channel of
river Godavari at critical angles and turn right to flow through the channel. There is possibility of flow
eroding the left bank as it takes right turn in the original river channel. In view of this, it is decided to
provide the slope protection works on sloping side of earthen bank/ embankment.

Spillway portion
Upstream Coffer dam
: - ’ ‘ Location of proposed power
“asgilchanpel | B AT, g
N § '3 i ;*LM " _ Proposed Earth cumrock
' .,'(’r' fill (ECRF)dam

o + Downstream Coffer dam?¥,

WRD 1.2 km u/s

LA pilot ﬁa;el “-_}.(, Proposed protection works on left
ot \g"r ¢ . bank 1.2 km upstream

T 20 RD ‘0" km
%" " Origin

Torrigadda pump house

uskara pump house

™ Purushothapatnam lift

Left HT line tower irrigation pump house

QN >
& Rolavaramy
Proposed protection
works on left bank5
kmdownstream

RD5.0kmd/s

Plan showing study reach near left bank of river Godavari at Purusothapanam

Desk studies were conducted using data submitted by project authorities. The geotechnical analysis of the
bank and embankment of height 25 m indicated requirement of the river slope of 1:3 with berms at every 5
m height. River side slope (3:1) needs to be protected against the erosion using slope pitching, supported by
toe wall piles along with launching apron. The probable maximum flood (PMF) 1,41,583 m3/s and
corresponding maximum water level (EI 31.63 m) obtained on physical model at CWPRS were used for
designing the bank protection works along left bank of near study area. The protection works in the form of
stone filled wire crates shall be used for protecting the sloping bank and launching apron.
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5996 - MATHEMATICAL MODEL STUDIES FOR EVOLVING FLOOD PROTECTION / ANTI-
EROSION MEASURES FOR RISSA, SOAN, KAMLAH, DODAR, GUGER, TAWAR]I,
KALSWAI, GANTRAILUKHADS AND THEIR TRIBUTARIES IN DHARAMPUR,
DISTRICT MANDI, HIMACHAL PRADESH.

The tehsil of Dharampur is located in Mandi district of Himachal Pradesh. It is surrounded by the
geographically bordering districts of Kangra and Hamirpur. Frequent cloud bursts and devastating floods in
various tributaries/ khads of river Beas in Dharampur result in major losses to private and public property
and huge damage to fertile agricultural lands. To safeguard the life and property from the flash floods in this
region, the Government of Himachal Pradesh had proposed to protect the river banks by providing suitable
river training work. The Jal Shakti division, Dharampur, Government of Himachal Pradesh, had therefore,
entrusted the work on model studies to CWPRS, Pune to conduct the studies for evolving flood protection
measures for Rissa, Soan, Kamlah, Dodar, Guger, Tawari, Kalswai, Gantrailukhads and their tributaries in
Dharampur Tehsil, Mandi District, H.P. The studies were carried out using 1-D mathematical model to route
the flood in the tributaries/ sub-tributaries of study area.

Based on the observations made during site inspection and hydraulic parameters extracted from the
mathematical model, it was recommended to adopt vertical gabion wall or RCC/ PCC gravity wall or
embankments at identified reaches. Launching apron in the form of stone filled gabions was also
recommended for the proper support to sloping protection work or vertical gabion wall or PCC/RCC walls.
The protection works in the vicinity of confluence of tributaries with the main river was suggested to be
streamlined in plan. It is suggested to extend the protection works (either u/s or d/s) properly embedding
into the country side (about 5 m) so that the flow does not outflank the protection works. It was also
recommended to restore the existing damaged protection works to their original dimensions with addition
of nominal width launching apron as per the design.

Mouth of tributary
(B)

Bank protection
works

Bank protection
works

«—— TRIBUTARY

SKETCH NOT TO SCALE

Typical plan showing protection works near confluence of main river with tributaries
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5997 - MATHEMATICAL MODEL STUDIES FOR EVOLVING FLOOD PROTECTION / ANTI-
EROSION MEASURES FOR KALTHARI AND JABOTHANI KHADS IN SARKAGHAT, MANDI,
HIMACHAL PRADESH

Frequent cloud bursts and devastating floods in various tributaries/ khads of river Beas in Sarkaghat region
result in major losses to private and public property and huge damage to fertile agricultural lands. Medium
to large size boulders move along with the flow that get deposited at the center of the river resulting in
change of river course and erode the banks. To safeguard the life and property from the flash floods in this
region, the Government of Himachal Pradesh had proposed to protect the river banks by providing suitable
river training work. The Jal Shakti division, Dharampur, Government of Himachal Pradesh, had therefore,
entrusted the work of model studies to CWPRS, Pune to conduct the studies for evolving flood protection
measures for Kalthari and Jabothini khads in Tehsil Sarkaghat, Mandi District, H.P. The studies were carried
out using 1-D mathematical model to route the flood in the tributaries/ sub-tributaries and to extract
different hydraulic parameters along the khads in the study area.

Based on the observations made during site inspection and extraction of different hydraulic parameters
from the mathematical model, it was recommended to adopt vertical gabion wall or RCC/ PCC gravity wall or
embankments at identified reaches as per site requirements. Launching apron in the form of stone filled
gabions was also recommended. In some cases, where the water way is small, the launching apron length of
left and right protection works was suggested to be overlapped. The protection works in the vicinity of
confluence of tributaries with the main river was suggested to be streamlined in plan. It was also advised to
Project authorities to keep watch on the river reach upstream and downstream of the protected reach for
future possible attack by the river if any for repairing/ maintaining the disturbed protection works on
priority.

C te retaini " i i
Country Side g2 Sy e River Side

7 Weep holes with filters
at suitable intervals H.F.L.

Placing of boulders with 1V
beatification, if required

Note: 1. Sketch not to scale
2. * Founding level of structures should be atleast 1.5to 2 m
below the deepest bed level observed in the vicinity of 25 m
upstream and 25 m downstream of the proposed structure at site.

Typical PCC gravity wall protection works
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Note: 1. Sketch not to scale
2. * Founding level of structures should be at least 1.5to 2 m
below the deepest bed level observed in the vicinity of 25 m
upstream and 25 m downstream of the proposed structure at site.
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5998 - MATHEMATICAL MODEL STUDIES FOR EVOLVING FLOOD PROTECTION / ANTI-
EROSION MEASURES FOR BAKKAR, MASOT, JANGHI, BADOHAL, BHOOR, CHAKDOH
KHADS AND CHOO NALLAH IN SANDHOL, MANDI, HIMACHAL PRADESH

Sandhole (Sandhol) is comprised of a group of beautiful villages situated on the left bank of river Beas in
district Mandi of Himachal Pradesh. Devastating floods, landslides caused by cloudburst and heavy rain
result in huge loss of life and property in the vicinity of khads in Sandhole region due to erosion of banks and
change in river courses. Deposit of large sized boulders in the waterway of khads further divides the flow
resulting in attack of banks. To safeguard the life and property from the flash floods in this region, the
Government of Himachal Pradesh had proposed to protect the river banks by providing suitable river
training work. The Jal Shakthi division, Dharampur, Government of Himachal Pradesh, had therefore,
entrusted the work of model studies to CWPRS, Pune to evolve suitable flood protection measures for
Bakkar, Masot, Janghi, Badohal, Bhoor, Chakdoh Khads and Choo Nallah in Sandhol, Mandi District, H.P. The
studies were carried out using 1-D mathematical model to route the flood in the tributaries/ sub-tributaries
of study area.

Based on the observations made during site inspection and parameters extracted from the mathematical
model, it was recommended to adopt vertical gabion wall or RCC/ PCC gravity wall and embankments at
identified reaches. Launching apron in the form of stone filled gabions was also recommended for the proper
protection to sloping protection work or vertical gabion wall or PCC/RCC walls. Provision of small check
bunds to arrest movement of boulders downstream was suggested. The bank protection with adequate free
board from at least 100 m upstream to 400 m downstream of the Harsi-Pattan road bridge and 150 m
upstream to 100 m downstream of the intake structure in river Beas was also recommended.

HFL + Free board
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Stone crated Gabion
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Shallow founding level

Typical 3D view of concrete retaining/Gravity wall with buttress when founding level is shallow
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6007 - MATHEMATICAL MODEL STUDIES TO ASSESS VARIATION IN EXISTING AFFLUX DUE TO
MODIFICATION IN WATERWAY ARISING OUT OF STRENGTHENING THE BRIDGE PIERS FOR
THREE RAILWAY BRIDGES ON DAUND-KALABURAGI LINE DOUBLING PROJECT FOR RAILWAY
VIKAS NIGAM LIMITED, MUMBAI

M/s Railway Vikas Nigam Limited (RVNL), Central Railway, Mumbai, has executed the Daund-Kalaburagi line
doubling project on Mumbai-Chennai route. Under this line doubling work, it has undertaken modifications
to the existing bridges 538/1, 2, 3, 553/1 and construction of a new bridge downstream of existing bridge
532/1. These bridges were old and were required to be modified for strengthening by jacketing. The
jacketing of bridge piers (538/1, 2, 3 and 553/1) resulted in reduction of actual waterway of the bridges and
may result in extra afflux during the passage of flood in these rivers/ nallas. In case of bridge 532/1, a new
bridge was constructed downstream of existing bridge. The afflux could increase during floods due to this
new bridge. In view of this, the Chief Project Manager, RVNL requested CWPRS), Pune to assess the variation
in afflux caused due to modification in the waterway arising out of strengthening of the two bridge piers and
construction of a new bridge. Accordingly, CWPRS carried out mathematical model studies.

it

Rai@ Bridge Railway Bridge @
538/2 near Koganur ! 538/3 near Kogangr

Railway Bridge
538/1 near Koganur

Google Earth

Close view of bridge 538/1,2,3 near village Koganur

The increased afflux due to construction of new bridge downstream of existing bridge RB 532/1 varied from
6 cm to 8 cm for the discharges of 25 years return flood to 100 years return flood. The available free board is
2.4 m for 25 years flood and is 1.95 m for 100 years flood after the construction of new bridge. The increased
afflux due to jacketing of bridge piers of RB 538/1, 2, 3 is 1 cm for all the discharges from 25 years return
flood to 100 years return flood. The available free board varied from 3.42 m to 3.36 m for RB 538/1, from
2.12 m to 2.17 m for RB 538/2 and from 3.12 m to 3.17 m for RB 538/3 after jacketing the bridge piers for
25 years to 100 years return period discharges. The afflux caused by modification of bridge piers is
negligible compared to the vertical clearance (free board) of bridge for safe passage of flood from the
railway bridges (RB 538/1, 2, 3).The afflux due to modification of RB 553/1 varies from 5 cm to 6 cm for the
discharges of 25 year return flood to 100 year return flood. The available free board varied from 1.89 m to
1.96 m for RB 553/1 after jacketing of bridge piers for 25 years to 100 years return period discharges. The
afflux caused by modification of bridge piers is negligible compared to the vertical clearance (free board) of
bridge for safe passage of flood from these railway bridges.
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5945 - REVIEW OF HYDROLOGIC, HYDRAULIC AND FLOOD PLAIN MODEL OF CANAL SYSTEM
FOR KOCHI IURWTS

The Integrated Urban Regeneration and Water Transport Studies (IURWTS), project, Kochi which has been
in progress since July 2018 is a comprehensive and visionary project of the Govt. of Kerala to address many
of the social woes faced by city residents and businesses within the catchment limits of the project. The
[URWTS intends the use of waterways to build urban resilience in the city and seeks to restore a number of
primary canals to provide possibilities for mass water transport. The Govt. of Kerala (GoK), India has
engaged Kerala Metro Rail Ltd (KMRL) as the Special Purpose Vehicle (SPV) for implementing the [IURWTS
project. M/s AnteaGroup was selected as the General Consultant by the KMRL to assist in the planning,
design, cost estimation, tendering and implementation stage of the project. The IURWTS study is focused on
five main drainage canals namely Edappally Canal (11.23 Km), Chilavanoor Canal (9.88 Km), Thevara-
Perandoor canal (11.15Km), Thevara canal (1.41km) and Market canal (0.66 Km). The hydrologic, hydraulic
and flood plain model of canal system for Kochi IURWTS was submitted to Central Water and Power
Research Station (CWPRS), Pune, by M/s Antea Group for review and validation.

Initially the models along with all the input data (topographic, rainfall and water levels at canal boundaries)
were submitted for checking and validation. CWPRS thoroughly checked the methodology, input data,
boundary conditions and model parameters adopted for the model simulations. CWPRS had some
observations on the model parameters and based on that and site inspection modifications were suggested
to be incorporated in the model. The modified model and study report after complying the changes were
again submitted to CWPRS by M/s Aneta group. It was observed that all changes suggested were
incorporated in the model and study report. The methodology adopted for the study in respect of rainfall
analysis, flood hydrograph generation, use of mathematical models for flood routing are acceptable. Rainfall
analysis results and generation of flood hydrograph using HEC-HMS model and flood routing using HEC-RAS
under unsteady condition for all the three canals along with the required width for mitigating the design
flood are acceptable. Flood inundation maps were prepared based on the results obtained from simulations
for all the conditions and the maps generated are acceptable.
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TS e (11.23 forlh), fRIdaR FeR (9.88 fobh), JaRI-URGR AR (11.15 o)), YIRT R (1.41 bl
3R A TaR (0.66 foreh) | B YIRS & forg TR YoIelt & ot I, Siehg 3IR a7 qHad
& ufadE @t e ok FauE & forg A Ufear qu gRT 39 e 9 Ud faggd S =mma
(AUl eRTY), qut ST TRgd fobar T |

Ry B Juft 39Ye SeT ([aR Bt dmrell R Rargpfas, auf ok od TR) & 1Y ufadH, e 8 g &
fore uga fope T 3| Hresgdiemuy 3 UfadM el & RIT U 7 Hrigueh, 319e Sfer, T ot
R 3R ufaar ATueS! @t st ave W S &1 | WewyUIsRuy & U UfdH ATucs! )R 3 FRe0r 3
3R ISP YR TR YT Tige FALtemr d=ieqt &1 ufaam & mfird w2 &1 gana far mar ot 3 ufear g
GRT TN Ufade iR sreqg= Ui, uRad=i &1 U1 & & a1 SesgUisRey &I i ¥ TRdd &1 Ts
| g <@ T o game 1 aft ufkadHl ! ufade iR i R o =mfta fasar mam ot auf fawerso,
§T¢ Sarerd A, a6 Art & fae TiRda ufaws & Sua & ey § siergq & e oA 18 ughd
o 81 aul faRawur & TR SR Tasyl-TauHuY UfaHH &1 SURT #3d gU §1¢ SfaTed BT HHfr 3R
HfUFH d1G DI HH B P [A1T HTIRIS drels & Ay Tt i e & forg iR fufa & J8d wesl-
3RUTH FT IGART I alg AT Wi § | Tuft fRufaal & e srgaor ¥ ured uRumH! & 31UR W a1 &
TR IR T 1T & SR §1C T o W Bl

2 c%v‘ /'5}“ )"\u!‘ﬁ) | SBLLABOR |
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6003 - MATHEMATICAL MODEL STUDIES FOR SEDIMENT DEPOSITION AND FLUSHING FOR
LOWER SETI HPP, DIST. TANAHU, NEPAL

The WAPCOS Ltd has requested CWPRS, Pune to carry out mathematical model study for Lower Seti HPP,
Nepal. The project is located on Seti river, a tributary of Trishuli river. The project is planned as a run off the
river scheme with 31 m high dam. Morphodynamic simulations for predicting reservoir sedimentation were
performed using the 1D numerical model HEC RAS. Simulation studies were carried out to observe the long-
term trend of sediment deposition in the reservoir. The simulations were carried out for different reservoir
operating conditions, viz.,, FRL and MDDL. Simulations indicated that the reservoir is getting filled with
sediment in about 6 years from when operated at FRL. The reservoir is getting filled with sediment in about
4 monsoon seasons when operated at MDDL. Subsequently simulations were carried out for condition that
Lower Seti reservoir is operating in tandem with Upper Seti reservoir. The reservoir is getting filled with
sediment in about 24 years for MDDL operating condition since sediment load is coming only from Madi
river and balance catchment area. The reservoir is getting filled with sediment in about 30 years for FRL
operating condition.

Steady state simulations were performed for the four river discharges of 500, 1000, 1500 and 2000 m3/s to
compute the velocity profiles by maintaining downstream water level at MDDL and FRL. The simulations
were also carried out for the discharges of 207 m3/s and 248.4 m3/s. Simulations indicated that when the
reservoir is operated at MDDL and FRL, the average velocity upto 2 km from dam axis is about 0.15 m/s for
the discharge of 500 m3/s which is order of required velocity ranges in the desilting basins. The simulations
were also carried out for the discharges of 207 m3/s and 248.4 m3/s. Simulations indicated that the average
velocity upto 7 km and 10 km from dam axis is in the range of 0.20 m/s when the reservoir is operated at
MDDL and FRL.

Additional studies were carried out to simulate the integrated flushing operation of Upper and Lower Seti
reservoirs. The sediment deposition profile after 30 years of reservoir operation indicated that the almost all
sediment deposited in Lower Seti reservoir is getting flushed out during the annual flushing operation. The
simulations indicated that with integrated flushing of Upper Seti and Lower Seti reservoir the live storage
capacity of Lower Seti reservoir can be sustained.

The velocity profiles obtained from the simulations indicated that the velocity of 0.2 m/s prevail upto a

distance of about 3.5 km from dam axis for the discharge of 207m3/s after thirty years of reservoir
operation. It can be observed from the velocity profiles that reservoir can function as desilting basin even
after 30 years of operation if periodic annual flushing is carried out.
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6003- fraelt Tt Srafagga ufvae, f51. a-1g, Aute & fore a@we me 3k varas &1
o wfawr srera=

I forffics = . Sseg, Ut 3R, T, qUr ¥ faelt ot wa. 91 b, Aurd & forg wiordta ufaqs sreraH
TR BT SR fan | I8 uRkarer Bl 7t &1 were 9 It 7d R fRid 81 39 uRae 1 &1 giemr 31
Hiex 3 91 & WY S(UATE e TSl & TG H §13 718 71 181 WATHS UdHH HEC-RAS T SUTNT FHah
SRR TG 1 YArIAH o oI SUTdEsd Tad! i BT ST foar 17| SaR™ ¥ aase & SHa
@1 Telt 3fafy Bt Ught HT AR A & o Srdfa sier fary ey faftre Starsrg uftares fRufad), o
FRL 3fR MDDL & foTT Srgapfal sreza g 7T Q| 3revor 3 gxifar i STamem FRL & Taferd 89 & T4 6
auf § qase ¥ HR 8T 8 3R MDDL & TaIferd B9 TR TTHT 04 HFYA AT H STamer dase J 4R 6T 8
a1 o 39 fufa & fore srgesvor e o fos e At sramerg ot At S & Ty fAawR w10 &R 6T
81 MDDL gRareH @ fufq & fore STam=rs TH 24 auf § dase J R 8T § Hifd aasde YR Had Aral
Tt SR TN STAUGYT & ¥ 31 38T 5| FRL URame & fRufd & fore Sramem @t 30 auf § dase 3 4R 8T
gl

MDDL 3R FRL & 3[UdTE Ofd Wk &I §-1¢ Y@ §U 37 UIHISA &1 TTUFT = & Al 500, 1000, 1500 3R
2000 THICR Ul Tds & IR et (g & fore fRR fRUfq sr&Rur &1 uex= fasar man 207 gdiex ufd
5 3R 2484 TAHICR Ufd Ydhs & FRA & forg ot srgarur fby MU srgexur A doed faan fos o
SIGTRI MDDL 3R FRL § Tenferd giar g, ot &Y &t ¢4 F 2 fpit a6 &1 3y a1 500 g=fieR ufd s &
fdea ¥ fore @ 0.15 Hiex ufa I BiaT & ot b e FebTem ard SR & siazaes 37 3 &1 HH g
3N A Wohd fean fob Sfd ST MDDL 3R FRL & SaTferd giaT &, ol &y &1 ¢ ¥ 7 fpeit &R 10 foeht
T T 3d 377 0.20 Hiex Ul Yhs &I Ha H g B

ST 3R e Tt STARRN & Udhighd TR Tarad &1 SIHRul o3+ & e HfdRead sreae fhe |
SICRIG & AT & 30 T o §1G aaSc oA NHIsd o Yo fear i e It Ay # ST T+
Tt daSe aIftie TR STIRIA & GRF a6 FHed I8! 81 3P - Uhd fea1 i St et iR Faa
Tt STATRIT & Tbidd TR & AT el Tt SR &1 Wichd Yoo &dT &1 §-18 QT o 9l g |

ST T U 9T U1 A Hopd (a1 foh SR TaTe o oI a8 o §1g 207 g-HIex Ufd d&s & Hag
& fore sy 3ief F ATHAT 3.50 fb R B g8 T 0.25 Hiex Ul Vebs BT 37 Uael BidT & | AT TN Y T @

ST GpaT & b afe 3afies a1t AT fhar SIdT @ & SRy 30 a8 & e & are H R sfm
FEUH B PR P g |




Annual Report | 2021-22

5936-MATHEMATICAL MODEL STUDY FOR FLOOD MITIGATION UPSTREAM OF
NANDUR-MADHYAMESHWAR WEIR ON RIVER GODAVARI, TAL. NIPHAD, NASHIK,
MAHARASHTRA

Water resources department, Government of Maharashtra has undertaken the modifications to improve the
discharge capacity of Nandur-Madhymeshwar pick up weir at confluence of Godavari and Kadwa rivers near
Nandur village in the district of Nasik. The Nandur-Madhymeshwar pick up weir was constructed at Nandur
in the year 1911 to divert discharge into Godavari right and left bank canals. Modification to N-M weir was
carried out from 2000-2001 and completed in 2010 by providing 8 gates in the weir at lower level. It was
informed that villages on the bank of Godavari upstream of the weir always experienced frequent floods. It
was reported that people from local villages and their representatives demanded of construction of
additional radial gates. Therefore, mathematical model studies were carried out to predict the changes in the
flow conditions in the upstream of Nandur-Madhymeshwar weir and flood levels near villages on the bank of
Godavari to suggest suitable measures for flood mitigation.

Two dimensional mathematical model is developed using HEC-RAS-2D, by reproducing 22 km reach of River
Godavari and 10km reach of Kadwa river in upstream of Nandur-Madhymeshwar weir and 5 km reach
downstream of it i.e. total reach of about 27 km. The studies were conducted with existing conditions along
with Nandur-Madhymeshwar weir and with modifications in the weir as well as in the Godavari river
channel. Water levels and velocities are computed for different range of flood hydrographs. It is observed
that provision of extra number of gates in N-M weir does not reduce flood submergence period at Saykheda
and adjoining villages. However, widening of Godavari channel and provision of extra gates along with
existing gates of N-M weir causes reduction of flood levels at Saykheda and adjoining villages. However the
river reach under study being a RAMSAR site, proper environmental clearances are necessary for
undertaking any measures causing modifications in the flow conditions.
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5936-TTaR} 741, 1. TS, RS, AERTY W AR-AHAIYR TURT & HW ¢ AT & fog
TfOTdTg UfaHT g

SIS HTE faUTT, HERTY TRBR A A1RIS ROl P 7GR 7fa & Ui Mara’] iR Haar Afedl & GH TR AIgR-
AHHAR O YgUT SUYRT e & & W= BT S P& [haT| AigR- TLHR T TN SR BT i
TR 1911 T Merast aM¢ 3R a1Y fHaR Pt Te31 # FRur & e & forw fvar war 1) fae TR w
FYR T 8 WIeH! Bl fHolidd ®Rdb 2000-2001 T 2010 TP TH-TH SUYR HT G e 71 o7 | I8 Far
7 o Tierast 9d & §oURT & W d¢ IR §9 Tiial § gHT §1¢ HT SIHd BidT ¢ | T8 Ia1d1 41 fb R
Tial & AT STR 3 Ui = SHfaad aopTdR gR & 0 31 7 311 Sfo, uiRas T i
A S & T & N IUged SUTT G & g Merext & de IR FRUT ATgR- AHER Id T80T SoRT 3R
Tl & YaTe @ RUfY  Seard &1 GaigaE &R & fag Tiord wfae sier fean § 1

TGR- HLALR O TGN FYRT & SR MeTas) 74! Bi 22 frariier ufavarg $iR dear 7d &t 10 fhaniieR
gfarg ¥ 5 fhaitieR SVarg & & $d 27 fhamiex fa&R 2-D HEC-RAS &1 39AT $Rd g &l ST
TOTERT UfHT T 31eq fasan T | ATgR- HEHR Sfd T80 SURT & Hielal FRUfadT 3R STet U801 SuRT &
TY-1Y MeTast et 7eR W uRadH &1 SiereH foar T o7 | 91g g1es i &t faftys Aftrat & forg o/ R
3R T BT O BT S B 1 T8 W1 T R 6 TH-uH SUR F Wies! o SHfaled T1m & Urau F S
& Tiiat P 91¢ H Fo- BT Al HH TE B ® | 37 AL S [IRAVT F YR W, Meradt 7t 76 B
ASBRUT 3R TigR-HeaAR & Aelel gR & 1Y ifaRed gR & Way™ UG ¢ | gl 3fead & dgd
Tt faOR RAMSAR ®ia § 31Tl B, UaTe @i fRufd & 18 off I=iem o & forw IR yafarofia oot
3TaTS B
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5923 - DESK STUDIES FOR FLOOD ESTIMATION AND EVAPORATION LOSSES FOR RIVER
REJUVENATION AND DEVELOPMENT FOR PAWANA AND INDRAYANI RIVERS IN PCMC,
MAHARASHTRA

Pimpri-Chinchwad Municipal Corporation (PCMC), Maharashtra has a proposal of River Rejuvenation and
Development (RRD) project for Pawana and Indrayani rivers, which are flowing through the Pimpri-
Chinchwad cities with an objective to transform the rivers into an asset for the resident of the area.
Regarding this, PCMC engaged HCP Design Planning & Management Private Limited (HCPDPM), Ahmedabad
to carry out the task. In turn, HCPDPM requested CWPRS to undertake the studies for flood estimation and
evaporation losses for RRD for Pawana and Indrayani rivers. Accordingly, CWPRS carried out the study for
HCPDPM.

CWPRS procured the rainfall data of Lonavala, Vadgaon Maval, Alandi and Pune rain gauge stations and
surface climate data of Pune from IMD, Pune and river flow data of Pimple Gurav (Pawana river) and Nighoje
(Indrayani river) gauging stations from WRD, GoM, Nashik. In addition, the Sol Toposheets and cross
sectional data of rivers from HCPDPM was collected and used.

EVA of daily rainfall for four rain gauge stations was carried out by using Generalized Extreme Value
distribution to estimate 1-day extreme rainfall for different return periods. The point rainfall for Pawana and
Indrayani catchments was computed using Theissen Weights. For estimation of Peak Flood Discharge (PFD)
at different locations of interest of Pawana and Indrayani rivers, rational formula or synthetic unit
hydrograph method was adopted wherever applicable. By using the Muskingum routing method, the
estimated PFD at Pawana and Indrayani rivers were moderated upto upstream boundary of PCMC with
addition of contributed flows from tributaries and free catchments. The estimated 100-year return period
PFD at three locations viz., Tukaram dam, Paper Mill dam and proposed barrage of Pawana River were
3759.62 m3/s, 3979.40 m3/s and 4387.79 m3/s respectively. Likewise, the 100-year return period PFD was
estimated at Barrage-A of Indrayani river as 6395.07 m3/s while 6633.06 m3/s for Barrage-B, 7478.18 m3/s
for Barrage-C, 7602.02 m3/s for Barrage-D, 7832.61 m3/s for Barrage-E and 8273.15 m3/s for Barrage-F.
The flood frequency analysis of river flow data was not carried out due to inadequate length of data.

By using the surface climate data, evaporation losses in the PCMC study reach was estimated by adopting
Carl Rohwer and Mayer methods. The water losses due to evaporation from the water body i.e., reservoirs in
PCMC region during non-monsoon period (October of previous year to May of current year) could be 1101.2
and 1156.4 mm for observed and estimated evaporation respectively. Likewise, the water losses from the
lake during monsoon period viz., June to September are 404.5 and 371.0 mm for observed and estimated
evaporation respectively. The mean annual water loss in water body could be 1505.7 and 1527.4 mm based
on observed data and estimated evaporation. From the analysis, it was noticed that the Carl Rohwer method
could be considered for estimation of lake evaporation in absence of observed data for the PCMC study area.
The results of flood estimation and evaporation losses presented in the study would be helpful to HCPDPM
to carry out the works regarding RRD project of Pawana and Indrayani rivers.
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5923 - TRAiTwA, HERTY & dgd saravl 3R Ua-T A8t & g a1¢ &1 Srgam iR 78
HHATH AR I & R Sw sreagq

fl-fefrgs TR 7T, HERTY & U UaHT SiR Sargult el & forg et drarded 3R fasre ufdier T &1
T U5 B, e dgd fUmwl-fieds we’l @ giek o8 arel Afedl & 39 & & Famial & o we
IREURT & FU & dea &1 329 ¢l 39 R § R-Rigae 7R w3 wafidiv feeeT wnf+n
Toic TTgae fifies, sereeTe &) 39 &1 &1 B34 &) SieRt §f 1 9ga o vawidie fesg wif+
Td BAoTHic Uigde fafiies, sigerare 3 .91.19.31, Jem § UaHT SR 5ol Afedl & drawe 3R fasm™
¥ foTT 916 & 3 SR ARl & HRUI B T JHAM & STHH & T 31eq9= o &7 SFR1Y o
21 TR $.51.3.31. e 3 Tariidiu 3o w1 ud - urgde fRiftes & forg sreag fpan 1

& 113,31, T1aT A AHTGTET, 9STid Had, Sed! 3R gl aul ATt WA & 9ui 3l 3R URd dd fagm
faUTT, got & g0 & Ig! STaarg Set iR fiud TR e 7)) SR e @gravlt 7dh & 9t uarg Ser &t
SYARS], SheiTH, TR ¥ I fbam| 59 3ramar, TeidiEldieg @ el & wgehens dueie ok
P YR ST T a1 a7 3R IehT SUaNT favam T |

faftm aroelt sraftedt & fore 1-iafia oxe 9wt &1 o/ gaM @M & fou SmRied e 79 faavor &1
IUANT FRb IR u-H1dt W & fow e auf @1 S fear man sierme &3 & far fRua auf-ardt
XM & AV d¢ BT ITANT FHReb YaAT 3R SEI0N 3M1a1g & & forg fofg auf &t 7o &t 1% off | Iugaa
fafey gRT uaAT SR Eraoh Afedt & fafid R )R TRH a1 FRRU & S & Ay, Iugad JuT qhaiTd
wan a1 RiAfes gfe grgerne fafy &1 sxamra fosar mar B 1 nike s s fafd &1 SudiT wvds, g
3R ot §ief UR ARG TRY ST RN 1 PCMC 1 Hed TaTe I & 1ry Idferd fam man s9%
Sifafead TEE® 3R Yad HTaT8 I IRTeM FaTe o i St T 31 i Rt W 3rifd gorm™ sy, IwR e
g 3R UG et & URATAd SRTST H AT 100 a¥ Hi ot 3fafd TRy §16 FRER0l HH: 3759.62,
3979.40 3R 4387.79 THIER/AdS | 3 aRE, vt ¢t & SRS-TH 100 a9 Pt arodt 3rafy =Ry 16
TR &1 SAM 6395.07, Safd SRIS-8 & AU 6633.06, SRIS-UT & forT 7478.18, RII-8f & faQ
7602.02, SRTSI-3 & foTT 7832.61 THICR/AdhS 3R SRIS-UH & AW 8273.15 THICR/Adhs TIET 7T 7|
ST BT ST TS P HRUT e &b UdTg Scl BI 8¢ g BT faxawor =g fawa T o)

g STAarg el BT SUANT HRh, URITTHR 37eqa Ugd H ATl JHd HI STHM e JaR 3R TR
faftrt &1 SR T T AT IS e & aTefieRur & HROT O B Bt Ui IR-AME 3y &
R fFIm-feas TR A & 7 St § (Usd af & SdcaRk 3T IV & A dh) HHTT: i
rdieBRur 1101.2 it 3R SrgHIAa arefieur 1156.4 forft 8 Twhar 31 33 RE AFYA &t 3afy & SR
2 @ Uit @t ol S 9 RideR ao stadifeed iR AT arsfiehRur & forg shH=r: 404.5 3R 371.0 faret
g1 Saaiford Sfidhel 3R STATAT aIHR & YR W I Fra # 3id arffes ofd 81 1505.7 3R
1527.4 fieht 8 Tobdt g1 fawaiwor §, a8 <@ 41 fb sfadifed Sel & 3fHTa o Sid & arefiaul & HTha
¥ forg 1ot AR Al 1 {ud)-Riwas TR fm 83 & Sremm & forw swaTd fvar ST 9wbar § | 3rega &
T §1¢ 3FIHM 3R IRl & JHa o URUMH TR fSSg w1 ud faoiie urgde faftes &
forg gamT SR Samanft Afedl & ¢ FraTwed famr uRaeHT & B B IR HR- J Tg1-H gl |
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5940 - DESK STUDIES ON ESTIMATION OF FLOOD AT VARIOUS RAILWAY BRIDGES ON
DAUND-KALABURAGI LINE DOUBLING PROJECT FOR RAILWAY VIKAS NIGAM LIMITED,
MUMBAI

M/s Railway Vikas Nigam Limited (RVNL), Central Railway, Mumbai, which is one of public sector under the
Ministry of Railways, is executing the Daund-Kalaburagi line doubling project on CSMT Mumbai-Chennai
route. Regarding this, RVNL requested Central Water and Power Research Station (CWPRS), Pune to
estimate the flood at different locations of Daund-Kalaburagi line viz., (i) Bennesirur Halla catchment up to
Railway Bridge (RB) 532/1 (ii) Amarja River up to RB 538 and (iii) Hatkunda Nalla catchment up to RB
553/1. Accordingly, the Hydrometeorology division of CWPRS has carried out flood estimation studies.

Daily rainfall data for the study area was collected from the project authority and the same was used for
Extreme Value Analysis (EVA) of rainfall. In addition, the SRTM-DEM data of the study region was
downloaded from United States Geological Survey Portal and Sol Toposheets were used for delineation of
catchments. EVA of daily rainfall for Afzalpur, Aland and Kalaburagi rain-gauge stations was carried out by
adopting Extreme Value Type-I (EVI), 2-parameter Log Normal (LN2) and Log Pearson Type-3 (LP3)
distributions to estimate the 1-day extreme rainfall for different return periods. Based on the diagnostic test
using root mean squared error, the LP3 distribution was identified as better suited for EVA of rainfall. By
using the Theissen weights, the weighted rainfall at different sections of railway bridges were estimated.
From these values, it was found that the 25-year (yr), 50-yr, 75-yr and100-year return period weighted
rainfall using LP3 for RB 532/1 catchment were 163.4 mm, 196.2 mm, 218.3 mm and 235.4 mm respectively.
For Amarja River up to RB 538, the weighted rainfall is computed as 157.7 mm, 176.8 mm, 187.7 mm and
195.5 mm. Likewise, for RB 553/1 catchment, the rainfall was computed as 125.5 mm, 135.0 mm, 140.3 mm
and 143.9 mm.

By using these weighted rainfall values, the Peak Flood Discharge (PFD) for different return periods were
computed by adopting rational formula and Synthetic Unit Hydrograph (SUH) method. The estimated PFD
for 25-yr, 50-yr, 75-yr and 100-yr return period at RB 532/1 catchment are 742.05 m3/s, 892.99 m3/s,
994.70 m3/s and 1073.39 m3/s respectively. For Amarja River up to RB 538, these values are computed as
2156.20 m3/s, 2192.85 m3/s, 2197.42 m3/s and 2228.73 m3/s respectively. Likewise, the PFD for RB 553/1
catchment was computed as 103.69 m3/s, 113.18 m3/s, 118.54 m3/s and122.20 m3/s respectively.

The results of EVA of rainfall, PFD using rational formula and SUH method presented in the study could be
used for carrying out the task related to the proposed Daund-Kalaburagi line doubling project.
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5940 - ¥@d fawrT frmw ffies, qas & for dis-wreamarrht ars+ Siedievur uikaemn w
faftra Yad gl R 91¢ & had U 36 e

g Yad e P fiftres, e Yo, God Yol HaTer & ded graoie &5 § QU §, Sl Bauld Riarsl
HERTS iy, Jas-39s AN R SIS-HIeTeRTT d1g algddul URASHT IR &1 o 38T 81 39 aR & Yad
faer frmy fafiies A &.91.fq 31, =man, qor 9 orRiy e fa o Sie-Frarerrft a3 & fafte =i R a1
BT ST T BT T BRI O, (1) SARR gee B Xad foe (RB) 532/1 (ji) 38T et RB 538 T 3R
(iii) B ST ATe g RB 553/1 A% | dGJ9R, %.51.13.31. TTE, GOl & oI Ay fagm faumT 3 s1g e
T 3fege fpaT B

3T &7 & fore e aut Ser ufkaemT mfdiesRor I U fasan T T SR I &1 IuART anf & IR Ged
fazawur (Eva) & o fosar mar o1l S SidrEr, I &3 & SRTM-DEM Sl &l JAlRcS Kol
fraraoied 9d Uidd & SrSAars fdhar T T 3R Sol TUIR{E &1 ITANT 3UaTg &5 & =0 & fo favan
a7 T | i aToRft Srafd &1 1-faF &) o\ Yod aui &1 A T & o SHOIaqR, Sfdie 3R HareRii
& qui-ATdt VAT BT IRA A T8U-1 (EVI), 2-TRTHeR AN AHT (LN2) 3R @17 fUged= e18u-3 (LP3) &Y
TR EVA faafed o mar| T W9 Whas TR &1 SUIRT &R AGI-d G0 & YR W, LP3 faavur &I
qui & EVA & U S8R 3@ o &4 H UgaMT 711 UT| T ded &1 IUANT &R & ¥ad gai o [ard ai
R YTRT aul BT STHH IR 77 AT 34 T I I8 U 11 fob RB 532/1 S{UATE &3 o T LP3 &1 IuanT
R §U 25, 50, 75 3R 100-T8 B! aruft B 3afdy & aui 163.4 e, 196.2 fonft, 218.3 fieft 3R 2354 fre
| SR A} RB 538 A & forg Wik auf &t 7urT 157.7 fonft, 176.8 foefl, 187.7 el 3R 195.5 fieft &
w0 A P o1t 81 3 IRE RB 553/1 31UdTe &7 & forg iRk auf &t 7o 125.5 fref, 135.0 fred, 140.3 fiedt
3R 143.9 firft Bt g

2 HIRT auf gedl &1 ITART FRPb S-S IO 3afyy & forg =Ry a1¢ AR &t ahaTd 3 8k
RiAfew gfe g8 (SUH) faftl &t SrumTesR TToMT &t 715 | §1g SMidha sreagql & aiRumdl ¥ ag ar
a1 foF RB 532/1 3(UaTg &3 H 25, 50, 75 3R 100- I TG Pt faf¥ & forg SHIAT =RH dlg AR
SHHT: 742.05 TTHIC/AHS, 892.99 TIHIER/Hfd Ths, 994.70 TAHIC/AHS 3R 1073.39 TIHIR/AHS B
TR 4l RB 538 A% & o1T, 34 Gl DI TTUMT HURE: 2156.20 THICR/AdS, 2192.85 GHIc/Ad s,
2197.42 TTHIC/AdHS 3R 2228.73 TTHIC/AHS & U | P! Sl g1 SU a8, RB 553/1 U4 &F &
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5985 - DESK STUDIES ON FLOOD HYDROGRAPHS IN THE DAHANU CREEK FOR GREENFIELD
VADHAVAN PORT PROJECT, MAHARASHTRA

M/s Jawaharlal Nehru Port Trust (JNPT) proposed to develop a modern all weather port at Vadhavan,
Dahanu in Palghar district in association with Maharashtra Maritime Board (MMB), Government of
Maharashtra. Regarding this, NPT approached CWPRS to carry out the studies on flooding and related
impact on various control areas of Vadhavan port project in Dahanu creek during the cyclonic storm as well
as heavy downpours as per the recommendations of the Expert Appraisal Committee (EAC) of MoEFCC.
Accordingly, the Hydrometeorology Division (HMET) of CWPRS has carried out flood estimation at various
locations of Dahanu creek for the proposed Vadhavan port project. For this purpose, NPT provided daily
rainfall data of IMD Dahanu rain-gauge station and bathymetry and topography survey of study area. NRSC-
DEM, Sol Toposheets and bathymetry/topography were used for delineation of catchments.

EVA of daily rainfall for Dahanu site was carried out by adopting Extreme Value Type-I (EVI), 2-parameter
Log Normal (LN2) and Log Pearson Type-3 (LP3) distributions to estimate 1-day extreme rainfall for various
frequencies for two Scenarios viz., (i) rainfall occurred during cyclonic conditions for the past 50-years (yr)
and (ii) observed rainfall for the past 50-yr. The D-index analysis indicated that the EVI distribution is better
suited for Scenario-1 whereas LP3 for Scenario-2. For Scenario-1, the 25- yr, 50-yr and 100-yr return period
design rainfall depth was estimated as 135.9, 161 and 185.9 mm respectively, whereas these values were
388.9, 450.4 and 517 mm respectively for Scenario-2.

The Peak Flood Discharge (PFD) at six different locations of the study area was estimated by adopting
rational formula and Synthetic Unit Hydrograph (SUH) approach. From the results of rational method, for
Scenario-1, the 25-yr return period PFD at locations D and F are estimated are 66.12 and 86.54 m3/s,
whereas for Scenario-2, these values are 189.21 and 247.64 m3/s. Likewise, the 50-yr return period PFD at D
and F locations were estimated as 78.33 and 102.52 m3/s for Scenario-1 while 219.13 and 286.81 m3/s for
Scenario-2. Also, the estimated 100-yr return period PFD at the respective locations were computed as
90.44 and 118.38 m3/s for Scenario-1 whereas 251.53 and 329.22 m3/s for Scenario-2.

By adopting the SUH approach, the estimated 25-yr return period PFD at locations A, B, C and E were 139.25,
113.32, 255.07 and 232.10 m3/s respectively for Scenirio-1, whereas 407.57, 331.06, 749.71 and 682.59
m3/s respectively for Scenario-2. Likewise, 50-yr return period PFD at these locations were estimated as
165.87, 134.92, 304.14 and 276.79 m3/s respectively for Scenario-1. For Scenario-2, the 50-yr return period
PFD computed at these locations were 472.80, 383.99, 864.94 and 792.10 m3/s respectively. Similarly, the
100-yr return period PFD estimated for the above-said locations were 192.28, 156.35, 352.82 and
321.13 m3/s respectively for Scenaio-1, whereas for Scenario-2, the 100-yr PFD estimated as 543.43, 441.31,
1000.15 and 910.69 m3/s respectively.

The results presented in the technical report could be used for assessing the impact of cyclonic storms/
heavy downpours on flooding in the important/ control areas of the proposed Greenfield Vadhavan all-
weather port project at Dahanu.
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5918 - MATHEMATICAL MODEL STUDIES FOR SIMULATION OF FLOW OVER SPILLWAY
AERATOR (PHASE II) USING COMPUTATIONAL FLUID DYNAMICS (CFD) SOFTWARE ‘FLOW-
3D’FOR SUBANSIRI LOWER H. E. PROJECT, ARUNACHAL PRADESH/ASSAM

Subansiri Lower Project is located on river Subansiri on the border of the states of Arunachal Pradesh and
Assam. The spillway is designed for a maximum outflow flood of 35,000 m3/s at MWL El. 208.25 m. The
spillway design consists of three different chutes named as S4 to S7, S3 & S8 and S1-S2 & S9 with varying
slope ending in ski-jump buckets having invert elevations at El. 108 m, 118 m and 125 m.

The present report discusses the studies carried out for Phase Il condition for design of aerator with 49 ramp
angle and ramp height 0.56 m at 27 m downstream of dam axis for spillway profiles S4 to S7 and S3 & S8.The
studies were carried out for gate openings 10%, 30%, 50% and 70% at reservoir water levels 190 m and
205 m for assessing the performance of spillway aerator. The mathematical models developed for S4 to S7
and S3 & S8 were validated well with the physical model results. The flow conditions in mathematical and
physical model are shown below.

For spillway profiles S4 to S7 and S3 & S8, the pressures were acceptable over spillway surface for all the
ranges of gate openings at FRL El. 205 m and RWL EL 190 m. Addition of ramp over 2.5 m offset helped in
improving the pressure values over the spillway surface. The lowest value of cavitation index was calculated
as 0.24 which is just above the critical cavitation index of 0.2. Air entrained by the aerator does not travel
with the flow throughout spillway length for higher gate openings for spillway profiles S4 to S7 and S3 & S8.
The tendency of air bubbles is to travel upward due to buoyancy resulting in reduced air concentration along
the spillway surface. This may cause cavitation along spillway surface. Due to large length of the spillway, it
is recommended to provide second aerator along the spillway profile so as to minimize the possibility of
cavitation along spillway surface.
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5919 - HYDRAULIC MODEL STUDIES FOR DISCHARGING CAPACITY FOR FULL AND PARTIAL
GATE OPERATION OF ARUN- 3 H. E. PROJECT, NEPAL

Arun-3 H. E. Project has been contemplated as a run-of-river scheme, located on Arun River, a principal
tributary of Kosi river in Eastern Nepal. The spillway is designed to pass the design discharge of 15710 m3/s
(PMF of 8880 m3/s plus GLOF of 6830 m3/s) through 5 orifice openings of size 9 m wide x 14.85 m high with
crest level at El. 795 m. An underground power house has been provided on the left bank of the river with an
installed capacity of 900 MW (4x225). A ski-jump bucket with a radius of 60 m, lip angle 270 and invert at
El. 783.99 m has been provided for energy dissipation.

Hydraulic model studies were conducted on 1:50 scale sectional model to assess the performance of spillway
and energy dissipator with bucket lip angle 409, radius 45 m with lip elevation 790.53 m. The results
obtained from the studies were reported in CWPRS Technical Report No. 5746 of November 2019. The
results for modified design of sluice spillway were reported in CWPRS Technical Report No. 5774 of January
2020. The studies were further carried out to assess the discharging capacity for modified design of spillway
with partial and equal opening of all the 5 radial gates for various water levels upto MWL El. 849 m. The gate
openings ranged from 1 m to 14 m. The partial gate opening in these studies is taken as the vertical distance
of the gate lip above the crest El. 795 m. The design discharge of 15,710 m3/s could be passed at RWL El.
841.07 m as against MWL El. 849 m through all five spans. The discharge of 17315 m3/s could be passed at
MWL with all five spans in operating conditions. In one gate inoperative condition, the discharge of
13850 m3/s could be passed at MWL El. 849 m which was more than PMF of 8880 m3/s. Hence, the
discharging capacity of sluice spillway is considered to be adequate. Discharging capacity curves giving
discharges passed through the spillway with equal opening of all five gates ranging from 1 m to 14 m for
various reservoir levels up to MWL EL 849 m are depicted in Figure. These results would be useful in
planning the operation of spillway.

Reseror Water Level inm

Discharging capacity with full and partial operation of Performance of spillway and energy dissipator for 25% of
sluice spillway design discharge with gated operation of spillway
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5927 - HYDRAULIC MODEL STUDIES FOR DISCHARGING CAPACITY FOR FULL AND PARTIAL
GATE OPERATION OF PAKAL DUL DAM SPILLWAY, J&K

Pakal Dul (Drangdhuran) H. E. Project is located on river Marusudar, a tributary of river Chenab. The
spillway is designed to surplus the design discharge of 4000 m3/s at MWL El. 1703 m. A flip bucket of 30 m
radius and 30¢ lip angle is provided for energy dissipation.

Hydraulic model studies were conducted on 1:40 scale sectional model to assess the performance of spillway
and energy dissipator for original design of surface spillway. The results obtained from the studies were
reported in CWPRS Technical Report No. 5624 of August 2018. The design of surface spillway was revised to
improve the discharging capacity. The design of spillway with trunnion elevation at El. 1695.30 m, bucket
invert at El. 1664.837 m and lip elevation at El. 1668.407 m was finally adopted for further studies. The
results obtained from the studies were reported in detail in CWPRS Technical Report No. 5695 of April 2019.
The studies were further carried out to assess the discharging capacity for modified design of spillway with
partial and equal opening of all the two radial gates for various water levels upto dam top El. 1707 m. The
gate openings ranged from 1 m to 16 m. The partial gate opening in these studies is taken as the vertical
distance of the gate lip above the gate seat El. 1682.719 m. Discharging capacity curves giving discharges
passed through the spillway with equal opening of all two gates ranging from 1 m to 16 m for various
reservoir levels up to dam top EL 1707 m are depicted in Figure 1. Figure 2 shows the performance of
spillway and energy dissipator for gated operation of spillway.

Gak Gpening

E E E E
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Full Gate Opening

Resenoir water lewel in m
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1.Both the gates are 2quallyopen.

2.Gate opening = Verical dismnce between gate seat and lip of thegate

£
Discharge in m /s

Discharging capacity with full and partial operation of Flow conditions for gated operation of surface spillway
surface spillway
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5935- HYDRAULIC MODEL STUDIES FOR DISCHARGING CAPACITY WITH FULL AND PARTIAL
GATE OPERATION OF DEVSARI DAM SPILLWAY, UTTARAKHAND

Devsari Hydro-electric Project (DHEP) is a diurnal pondage Run-of-the-river scheme located on River
Pinder, near Devsari village in Chamoli district of Uttarakhand. The installed capacity of underground
powerhouse is 252 MW. Project envisages the construction of 35 m high and 164.5 m long concrete gravity
dam with top El. 1303 m. Sluice spillway has been provided to pass a design flood (PMF) of 6,969 m3/s at
FRL El. 1300 m through 5 orifice openings of size 8.5 m wide x 12.5 m high with crest level at El. 1272 m. The
MWL, FRL and MDDL have been fixed at El. 1301 m, 1300 m and 1295 m respectively. Initially, studies were
conducted for the original design of spillway with ski jump bucket as energy dissipator which indicated that
the performance of ski jump bucket was not satisfactory. Hence, feasibility of providing a horizontal stilling
basin type of energy dissipator was explored in view of the high tail water levels. Accordingly, hydraulic
model studies were conducted in the existing model for modified design of spillway and energy dissipator
(Horizontal stilling basin with apron level 1252.5 m). Taking due cognizance of the observations from the
model studies and possibility of deposition of sediment in the stilling basin, it was suggested to raise the
stilling basin elevation by about 4 to 5 m with the flatter slope of the end sill so as to facilitate movement of
sediment from the stilling basin during the operation of spillway. In view of this, model studies were
conducted by raising the basin elevation from 1252.5 m to 1257 m and adopting flatter slope of end sill 1:3
instead of 1:1. The performance of the stilling basin is improved and the hydraulic jump was found to be
stable even for minor variation (retrograded) tail water level conditions. The stilling basin with raised
elevation was found to be satisfactory for the entire range of discharges. Due to flattening of slope of end sill
(1:3), the stilling basin has the self-cleansing potential as it facilitates in flushing out the sediments from the
basin. Present report describes the studies conducted to assess the discharging capacity of spillway with
partial operation of gates with gate openings ranging from 1 to 11 m from gate seat. These results are
provided in the form of graph and table which would be useful to form guidelines for gate operation
schedule for the spillway schedule for the spillway.

Discharging Capacity of Spillway with Full and Partial Operation of Gates
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5937- PHYSICAL AND NUMERICAL MODEL STUDIES FOR SINGLE TUNNEL SPILLWAY OF
PAKAL DUL H. E. PROJECT, J&K

Pakal Dul (Drangdhuran) H. E. Project located on River Marusudar, a tributary of River Chenab envisages
construction of 167 m high Concrete Faced Rock-fill Dam. It is proposed to provide a surface spillway and
two low-level horse-shoe shaped tunnel spillways with a discharging capacity of 4000 m3/s and 3530 m3/s
respectively at MWL El. 1703 m. The "Physical and Numerical Model Studies for Single Tunnel Spillway of
Pakal Dul H. E. Project, J&K, 1:25 Scale 3-D Comprehensive Model" had been proposed to carry out.

Numerical studies were carried out to simulate the flow through tunnel spillways for original as well as all
the three Alternatives of aerator design. In the absence of physical model studies, it was not possible to carry
out validation of numerical model studies mentioned above. However, results of the numerical studies show
that even after the provision of aerators, cavitation indices have not been improved but the air concentration
was found to be above 10% for all the alternatives with aerators. The air-water mixture (air concentration
more than 4-8%) would be effective in absorbing the pressure shocks caused by cavitation (Chanson H.,
1992). Also, after the second aerator, air concentration was found higher for alternative-III. Since this air-
water mixture is effective at absorbing the pressure shocks caused by cavitation, there is no risk of
significant cavitation damage for all the alternatives with aerators. Considering the site-specific requirement
of flushing/ sluicing operation, there is a possibility of chocking of the aerator groove with sediment or
water which may affect the performance of the aerator as pro- vided in Alternative I and II design. Therefore,
the Alternative - III design of aerators seems to be a better alternative, although the final design would be
suggested after validation with physical model results. Hence, it is opined that the Alternative-III Aerator
system which shows better air-water characteristics and unobstructed hydraulic performance may be
adopted for physical model studies for validation purposes. The exact number of aerators and other related
geometrical details of the aerator system, locations and extent of heightening of tunnel roof, etc. would be
finalized after testing the same on CFD model and validation of CFD results on 1:25 scale physical model of
Tunnel Spillway.

Time = 4.000021
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Phase diagram for entire flow domain for Alternative - Il Volume of fraction of entrained air along the centerline of
design the Tunnel Spillway
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5938- HYDRAULIC MODEL STUDIES FOR DISCHARGING CAPACITY OF SPILLWAY WITH FULL
AND PARTIAL GATE OPERATION FOR ADDITIONAL SPILLWAY OF HIRAKUD DAM, ODISHA

Hirakud Dam is built across river Mahanadi about 15 km upstream of Sambalpur, town in the state of Odisha.
[t is a Multipurpose Project and is the longest Earthen Dam in Asia. It is a composite dam of Earth, Concrete
and Masonry structure. The Main dam has an overall length of about 4.80 km and spans between two
hillocks of Lamdungri on the left and Chandlidungri on the right. There are two spillways in the main dam on
the left and right sides located on the two channels of the main river. The left spillway of the Hirakud dam
has 40 no. of sluice gates and 21 no. of crest gates. The right spillway has 24 no. of sluice gates and 13 no. of
crest gates. The total discharging capacity of both the spillways is 42,450 m3/s. The project was
commissioned in the year 1957. The Central Water Commission (CWC) reassessed the Inflow Design Flood
with up to date data and revised the design flood to 69,632 m3/s. In order to safely pass the additional flood
of 27182 m3/s inflow revised design flood, it is proposed to provide two additional spillways, first at the left
bank 1st gap dyke of Hirakud Dam near 2nd saddle of Gandhi hillock with 5 nos. of spillway gates of size
15m x 15 m each to discharge 9122 m3/s of flood water into the river Mahanadi just downstream of left
spillway and another additional spillway at Right dyke with 8 nos. of spillway gates to discharge 13571 m3/s
flood water.

Hydraulic model studies were conducted on 1: 40 scale 2D sectional model for assessing the performance of
revised design of energy dissipator and the results of the studies were submitted to the Project Authorities
vide Technical Report No. 5743 of October 2019. The present report describes the hydraulic model studies
for assessing discharging capacity of revised design of spillway with full and partial gate operation with gate
opening ranging from 1 m to 11 m for reservoir water levels up to MWL El. 192.454 m. It was observed that
for gate openings beyond 11 m up to 15 m, there was drawdown condition due to which upper nappe of flow
was not touching the lip of radial gate. The partial gate opening was considered as the vertical distance from
the gate seat El. 176.747 m. The studies indicated that the discharging capacity of spillway was adequate.
The partial gate operation results are essential to form the guideline for schedule of gate operation.

Flow condition downstream of spillway for Ungated Performance of Stilling Basin for Gated Operation of
Operation of Spillway for the Discharge of 9122 m®/s Spillway for the Discharge of 4561 m*/s (50%) at FRL El.
(100%) at RWL El. 191.45 m 192.024 m
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5939- HYDRAULIC MODEL STUDIES FOR DISCHARGING CAPACITY WITH FULL AND PARTIAL
GATE OPERATION OF MODIFIED SPILLWAY OF KWAR H. E. PROJECT, JAMMU AND KASHMIR,
1:50 SCALE 2-D SECTIONAL MODEL

Kwar Hydroelectric Project (540 MW) is a run-of-river hydro electric project, planned across Chenab River,
near Padyarna village in Kishtwar district of Jammu region. The project envisages construction of 109 m
high and 195 m long concrete gravity dam across Chenab River. An orifice spillway has been provided to
pass a design flood (PMF) of 10,534 m3/s along with Glacial Lake Outburst Flood (GLOF) of 620 m3/s
through four orifice openings of size 9.5 m wide x 13.8 m high with crest level at El. 1330 m. The FRL/MWL
has been fixed at El. 1385 m and MDDL at El. 1372 m. A ski-jump bucket of 38 m radius and 34 lip angle
with pre-formed plunge pool is provided for energy dissipation. Besides orifice spillway, one overflow crest
spillway bay of size 9.5 m (W) X 17m (H) has been provided with crest at El. 1368 m for passing surplus
flood and floating debris. Four power intakes with sill level at El. 1359.20 m and each gate opening size of
5.65 m X 5.65 m are located on the right side of the dam to carry a design discharge of 145.07 m3/s per unit
with rated design head of 103.1 m and 94.9 m during non-monsoon and monsoon period respectively. An
underground power house is proposed to accommodate four units of 135 MW each.

Hydraulic model studies were conducted on original design of spillway on 1:50 scale 2-D sectional model for
assessing the performance of spillway and the findings were reported vide Technical Report No. 5741 of
October 2019. It was suggested to flatten the spillway profile to reduce the cavitation susceptibility on the
spillway profile. Based on the model studies, modification to the breast wall profile was suggested to
improve the performance during ungated operation of spillway. Hydraulic model studies were conducted on
the revised design of spillway. The findings of the studies were reported vide Technical Report No 5903 of
March 2021. The performance of revised design was found to be acceptable.

Studies for discharging capacity with full and partial gate operation were carried out on the revised design of
the spillway. Studies indicated that the design discharge of 10,534 m3/s (PMF) could be passed at RWL EL
1367.35 m with all 4 gates fully open. It was observed that a discharge of 13,780 m3/s could be passed at
FRL El. 1385 m with all four gates fully open as against the design discharge of 10,534 m3/s. As such the
discharging capacity is found to be adequate.
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5949- ADDITIONAL HYDRAULIC MODEL STUDIES FOR MODIFIED APPROACH CHANNEL WITH
UPSTREAM GUIDE BUND AND MODIFIED SPILLWAY CHANNEL OF POLAVARAM IRRIGATION
PROJECT, ANDHRA PRADESH

Polavaram Irrigation Project is a multipurpose project located on Godavari River in West Godavari district of
Andhra Pradesh. The project is envisages irrigation benefits to 7.2 lakh acres in Andhra Pradesh. In addition
to irrigation benefits, generation of Hydroelectric Power with installed capacity of 960 MW and water supply
for industries in Visakhapatnam. Project design flood is estimated as 3.6 million cusecs and Probable
Maximum Flood is estimated as 5.0 million cusecs, which is required to be passed through spillway
comprising of 48 spans of size 16 m (W) x 20 m (H). The FRL of reservoir is El. 45.72 m and gross storage
capacity at FRL is 194 TMC with a live storage capacity of 75.20 TMC.

Hydraulic model studies on 1:140 scale 3-D Comprehensive model are in progress since 2017. Technical
reports No. 5576 of March 2018 based on original design of 660 m wide approach channel and 760 m long
curved guide bund and No. 5707 of May 2019 based on modified 200 m wide approach channel without
guide bund recommended for further modifications in layouts of approach channel and guide bund.
Subsequently five other alternatives, viz., approach channels with 200 m, 250 m, 350 m, 450 m and 450 m
wide at narrow section in combination with 145 m long curved guide bund, 250 m long straight guide bund,
300 m long curved guide bund, 400 m long curved guide bund and 500 m long straight guide bund
respectively were studied and results are incorporated in this report. Studies indicated that the layout with
450 m wide approach channel at narrow section with 500 m long straight guide bund provided satisfactory
flow conditions in front of spillway, in the vicinity of guide bund and in the approach channel hence, the
design of same layout was recommended for adoption. Probable Maximum flood (PMF), 141583 m3/s could
be passed at Reservoir Water Level (RWL) El. 44.95 m 106187 m3/s, 84950 m3/s, 70792 m3/s and 35396
m3/s could be passed at RWL EL. 41.8 m, El. 39.8 m, El. 38.28 m and El. 34.38 m respectively for all gates in
open condition, showing marginal improvement in discharging capacities due to modified approach channel
with predominant straight forward approach flow conditions. Layout of 500 m long straight Guide bund
does not create violent swirling flows along the left flank of the spillway and velocities along left flank
reduced. Along dam axis, maximum velocities of 1 m/s, 4 m/s and 3.1 m/s were observed for 60% PMF and
4 m/s, 5.5 m/s and 4 m/s for PMF condition, along left, centre and right flanks of spillway respectively, for
ungated operation of spillway. The gap between dump hill and G-hill needs to be plugged to prevent high
transverse velocity flows along the guide bund. The gap between Paidipaka hill and dump hill needs to be
plugged to prevent high transverse velocity flows entering the approach channel. The dump hill comprises
overburden material and may be thoroughly strengthened to prevent erosion due to seepage and piping.
Photo shows flow conditions in the vicinity of curved guide bund (Q= 141583 m3/s, ungated operation of
spillway)

Narrow section to be widened

| — = . ugged

1

Flow conditions in approach channel and in the vicinity of guide bund
(Q= 141583 m?/s, ungated operation of spillway)
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O §1 S8 3R.Um. o= & ST aifiget H HaTeh UrTare Bl URRT BT & A & 8T 81 T b
IR Sty 3ef BI @M H SHfYdad Yarg av; 1Y, Hx iR g H W16 UfoRid & AT Hfmad aig &
TR 1, 4 3R 3.1 Wex Ul Vbs; 3R AT 3iftrpay a1g & forw 4, 5.5, 4 Hex Ul Vs urn
T 8| UY-Uddd s & 1Y I SIIR I TaT8 HI Ah & o) S0 f3a iR off-fed & g 1 W1e Pl WA
B! SRR gl I IR AT YATE Bl IWHA aifeapl H Ta 1 § A & e afsuasT ugret 3k g
UETS! & olF P W18 Pl U P oRexd ¢ | 80 fed o fIYR Ireht et § $iR g SiiR Areft yarg & &Rur
HCTd B AP & oY 3 G a8 I Holgd [ha1 o bl g1 Bie! gHIGER TY-Uade §Y & U Yag
& FUfT =TT 8 (@ = 141583 O Hiex Ul s, ST A1 &1 T SToRT) |

SWHA FIfHT | SR UY-Yad® 99 & T & & | varg ot fRufa
(T = 141583 ¥ HieX Ufd AHS, ST qIgHT BT 3Ics WaATa)
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5977- HYDRAULIC MODEL STUDIES FOR ASSESSMENT OF SCOUR DOWNSTREAM OF
SPILLWAY OF ARUN-3 H.E. PROJECT, NEPAL

Arun-3 H. E. Project contemplated as a run-of-river scheme, located on River Arun, a principal tributary of
Kosi River in Eastern Nepal. The project is being implemented by SJVN and Arun-3 Power Development
Company (P) Ltd. (SAPDC), a wholly owned subsidiary of SJVN Ltd. The Dam Site is near Num village and
Power house site is near Siding Village of Sankhuwashabha District in Nepal. The project is located at
Latitude 27°30’N to 27°35’'N and Longitude 87°12’E to 87°20’E. The diversion dam is envisaged to be a
concrete gravity dam of about 80 m in height with its top level at El. 849 m, FRL El. 845 m and MDDL El. 835
m. The spillway is designed to pass the design outflow flood of 15710 m3/s (PMF of 8,880 m3/s plus GLOF of
6,830 m3/s) through 5 orifice openings of size 9 m wide x 14.85 m high with crest level at El. 795 m. An
underground power house has been provided on the left bank of the river with an installed capacity of 900
MW (4 x 225 MW). A ski-jump bucket with a radius of 60 m, lip angle 270 and invert at El. 783.99 m has been
provided for energy dissipation. From studies, it was observed that, the deepest scour reached up to EL 760
m at chainage 250 m downstream of dam axis for discharge of 15,710 m3/s (PMF) passed with gated
operation and with ungated operation of spillway, it reached upto El. 0 m at chaiange 0 m. For 75%
discharge, with gated and ungated operation the deepest scour depth reached upto El. 765 m at chainage
240 m and EL 766 m at 210 m respectively. For 50% discharge, scour depth reached upto El. 771 m at 220 m
and El. 772 mat 200 m for gated and ungated operation respectively. For 25% discharge, scour depth
reached upto El. 775 m at 180 m and El. 776 m at chainage 175 m for gated and ungated operation
respectively. It is recommended that the bottom elevation of pre-formed plunge pool may be kept at El. 760
m. The apron downstream of bucket lip may be firmly anchored to rockline beneath to avoid undermining of
bucket for cascading flows. The downstream end of apron would be the start of upstream slope of plunge
pool. The downstream slope of pre-formed plunge pool may be joined to the river bed with appropriate
slope. Strengthening of river bank recommended downstream of spillway on the left bank as the return flow
swirls in this area may cause hill destabilization which may lead to land slide.

Flow Cond. for Q = 15,710 m?/s Scour d/s of Spillway for Q = 15,710 m3/s
(Gated operation of Spillway) (Gated operation of Spillway)
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5977- 3¥VUI-3 TAfdgyd YRGS, AUTd, & Sadd AR & AUATE H Held & Thad & fag
ST gfoHT sreaa=

3BT -3 SAfdggd IRAISHT Ueh 3(9aTe et TrerT 8, S gdf Aure & HIRR e &1 T UgE Yerids A} 3100
R A B1 g8 uRTISHT TIOEE 3R 3R6U1-3 TR Saudic »u-t () faffies e gr emifaa
1 1 I &, S THoAIeA fafiies &1 guf Wi arell 9erid Su-l ¢ | 9t Rid 99 71 & U9 8 3R foeie
TR e UTe B WRIATRTHT et & T1fET Tid & U 8| T8 URTISHT 3fei=1 27°30'N § 27°35'N 3R SRR
87°12'E ¥ 87°20'E W f¥yd §1 uRad afel T 80 Hiex SHaTs H1 ToAIHyU a1y § st $Hars 849
Hiex =Y R & 1Y, gl TaR™ TR 845 Her 3R YAdH SfawR 835 Hiek W g1 I AR &I 15,710
gAY Ufd b8 (m/s) & TAUATE d1g, 8,880 THICR Ufd s (m3/s) & IHIAd 3MfYHdH g (PMF)
3R 6,830 TTHER Ufd Tbs (m?/s) DI BHAC! et fawpie &1 a1¢ (GLOF)) &1 9 Hiex IS x 14.85 Hiex S
MHR & 5 fo5g & A9 & UIRd o’ & e sifiesfeua fasan a1 g1 Saad Art &1 RReR Sars 795 Hier
W gl | 900 HIETE (4 x 225 FIGETE) BT AT &FdT & TIY et & a1 fHAR IR T YA faeiell @R §-m
T g1 SHelt U & o 60 Hiex @ s, fora @ 270 3R 783.99 Hiex Wt S0 §dhe UaH &t TS 7l
! ¥, Tg <1 AT § b, 15,710 THICR RIS S (m3/s) (ATATH) fdg & 71 SHRIE & g &
forg st 3181 & 250 Hex SIwaTe & -9 W 760 Hex $ SHaATs dd Gad 1831 Held Ugd 1| 75% FaRor
¥ AL, NS 3R IS TRYA & 1Y, e HeTd TexTs HHT: ol 240 Hiek W El 765 Hiex d& 3R
210 HieX W El. 766 HIex d% Ugd T | 50% IR & fag, 7ics 3R 3FICS SRR & forg wera e
U 220 Wex W El 771 3R 200 WX W El. 772 Ugd M| 25% R0 & forg, TS 3R 3FFIcs
TR & TN FHeTd TeT8 HH: 180 HIex W EL 775 3R 91 175 W W ELL 776 Ugd T | T =T
! ot B 7 gd-fRfta @ qa ot et SamE &1 1. 760 IR a1 51 Gohdl 81 914 fIR R It 71 &
3IYATE TR TIde ! Aolgd B & FRABIND o1 78 |1 T PT SIS BR Wl Jd & SHEydIe e Bt
AT BNt gd-fAfa @ q@ & 3ruaTe e o) SUgad @al & I1Y et & dd I oireT off JobdT g1 -7e
& PR B Avgd B Bt RIBIRY 91 fFIR W Iawra q1f & §819 & =4 § Pi ol & i 39 a7 &
IO aTe YA ¢ o UeTS! SRR 81 Iahcl! § 3R URUITHGRT YTIa &l Iahdl g |

| ey | -
Q = 15,710 TR ufd s F fore & yarg Q = 15,710 TR Ufd Adrs & fore fRuera &1 afkASIA d/s
(Sd AR & NS TR & 1Y) (S<d AR & NS TR P 1Y)
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5980- MATHEMATICAL MODEL STUDIES FOR SIMULATION OF FLOW OVER SPILLWAY
AERATOR (PHASE III) USING COMPUTATIONAL FLUID DYNAMICS (CFD) SOFTWARE ‘FLOW-
3D’ FOR SUBANSIRI LOWER H. E. PROJECT, ARUNACHAL PRADESH/ASSAM

Subansiri Lower Project is located on river Subansiri on the border of the states of Arunachal Pradesh and
Assam. The spillway is designed for a maximum outflow flood of 35,000 m3/s at MWL El. 208.25 m. The
spillway design consists of three different chutes named as S4 to S7, S3 & S8 and S1-S2 & S9 with varying
slope ending in ski-jump buckets having invert elevations at El. 108 m, 118 m and 125 m. R&D work has
been taken up to study in detail the complex air water flow phenomena over spillway aerator using
Computational fluid dynamics software ‘FLOW 3-D’. The studies were carried out for various alternative
designs of aerator under three phases. The results obtained from the studies carried out for phase I
condition were reported in Technical Report No. 5858, September 2020. The results obtained from the
studies carried out for phase Il condition were reported in Technical Report No. 5918, April 2021.

The present report discusses the studies carried out for Phase III condition for spillway profiles S4 to S7 and
S3 & S8 with provision of two aerators. Studies were carried out for gate openings 10%, 30% and 70% for
reservoir water level 205 m. For spillway profiles S4 to S7 and S3 & S8, the pressures were acceptable over
spillway surface for gate openings 10 to 70% at FRL El. 205 m.

For spillway profiles S4 to S7 and S3 & S8, air travels along the solid surface after the first aerator till the end
of spillway length for the gate openings 10% to 70% at FRL El. 205 m. Photo 1 & 2 shows the phase diagram
indicating the volume fraction of entrained air along spillway profiles S4 to S7 and S3 & S8 respectively. The
air concentration was found to be more than 10% near solid surface throughout the width of the spillway
span. Provision of two aerators helped in maintaining the aerated flow near the solid surface, thus mitigating
cavitation damage along the solid surface. Computational Fluid Dynamics software helped to study in detail
the complex air-water flow phenomena in terms of pressures, water surface profile, jet lengths and air
distribution pattern across the width and depth of the flow along the spillway profiles S4 to S7 and S3 & S8
for gate opening 10% to 70% at FRL El. 205 m with various alternative designs of aerators.
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Volume fraction of entrained air along side of spillway Volume fraction of entrained air along side of spillway
span for profiles S4 to S7 at FRL El. 205 m span for profiles S3 & S8 at FRL El. 205 m
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5980 - GEIRKI AR TaAfdggd TR, SFUMAd USRY/ 3 W & fore e ant & arae
ERYI-11I) TR Y418 & SAIHIU & 0T SR WIS ST (HITws!) Hivedar "Tal-3
S &y 9§ gt ufaw sreaae

RIS TSR URGISHT SRFUIId U 3R 3H Isal ! W IR R I IR fRud §1 3Hf¥dwad 35000
g e Ufd Yo &1 d1¢ & AT SHfAGTH STk IFT 208.25 Hiek W I&ard hI Afewpfed fasar a1 g
ITd & AHHe T Wbl SY gobe T SHT-3(ET A & I1Y T AT- 3T YT (chutes) 8, fSH® A4
S4 9 S7, 53 & S8 3R S1-S2 & S9 § 3R foIehT 3/Uga IFTA (invert elevations) 108 Hie, 118 Hiex T 125
Her W B FELYAA WIS SN (CFD) IMHeddR "Tll-381 HT IUTNT dRb I&ad dIdd & HU
Sifed arg A Y418 Uel & AR & faRdR ¥ 3179 FvA & oy sraie™ SR faswr Srf fosan ma g1 ards
¥ faftid dfeues ifiwhedl &1 sremae dF =Rl § fosar mam) =Rur-1 # fhw U SreggAl I ured aRome
dd-Iah! Ufcdad T=AT 5858, Ridar 2020 ¥ gof fbT U | w1 -2 ¥ b 7 sremAl I U uRoma
de-itat Ufade TReAT 5918, 310 2021 H gof fhy 714 3|

gaq ufdded ¥ &1 a1 & WU & 1Y 3aad ST S4 J S7 3R S3 Tg S8 & g =Rur-3 # fohw Mw
I IR T P11 7| Jof TR SR 205 Hiex WR 10%, 30% 3R 70% GR JIAHR LT fovar T
JTd TN S4 ¥ S7 3R S3 T $8 & forw , gui SR WR I90H 205 Hiek W 10  70% gR T &1
Tuft fyfaal & fore Iacia Iag W gaTd Wier Tl

IT AN WU S4 ¥ 57 3R S3 & S8 & oY, U8 a1ash & dle SR od TR 205 Hiex TR 10% F 70%
I Tt gR a1 & Y Iaad AR & 3id I 1Y 31 g & 1Y WA HRall g1 o 1 3R 2 Iara Anf
TGN S4 ¥ 7 3R S3 & S8 T aRY THIARA P ST 3 P AT WIS Bl &=iall § | J&ad q1f faxgfet
& O AISs § 31 Udg & U aig Fisdl 10% I 31 U8 1| & aiad & UIayT™ - oI a8 & I
JIfdd UdTg &1 §-1¢ 3G H TG ®I | 39 UHR 319 Idg W Pl &fd DI GG &1 &H fdbar Tarl cFp
AT dTR BT YA Hh I&d A FTUET S4 F 57 3R 3 & S8 TR YU SR SeraR 205 Hiek WR 10%
T 70% R WIADHR dIad! & fAfF ahfcdd Gl IR Ta1d, A $I Jdg U, AGYRT dals 3R Ud8
oI ASTg 3R TeTe H a1y faaRor U & T o Jfed arg-5a T e &1 faR ¥ $ieqg- o § Heg
&l
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5990- HYDRAULIC MODEL STUDIES FOR ASSESSMENT OF SCOURDOWNSTREAM OF TEESTA -
IV DAM SPILLWAY, SIKKIM

Teesta H. E. Project, Stage-IV is a run-of-the-river scheme located on River Teesta after its confluence with
Runchu in Sikkim. The project is a part of the hydropower-rich Teesta cascade between the Teesta-III project
on the upstream and the Teesta -V project on the downstream. The project envisages construction of 65 m
high (from river bed level) and 197.2 m long concrete gravity dam with top at El. 760 m. The dam comprises
of the central spillway and one non-overflow section of 4 blocks on the left and 2 blocks on the right side of
the spillway. The breast wall spillway has been provided to pass the design flood of 13,000 m3/s through 6
orifice openings of size 9 m wide x 14.5 m high with crest level at El. 716 m. The FRL has been fixed at El.
755 m and MDDL at El. 740 m. Radial gates have been provided at the downstream face of breast wall for
controlling the outflow discharges. A ski-jump bucket of 35 m radius and 35° lip angle with invert at El.
697.0 m and pre-formed plunge pool is provided for energy dissipation. Four power intakes each of 6.5 m @
with sill level at El. 726 m are located on the right bank to carry a design discharge of 480 m3/s. An
underground powerhouse has been provided with an installed capacity of 520 MW. Hydraulic model studies
were conducted on 1:60 scale 3-D comprehensive model on the modified design of spillway on a curved dam
axis with subtended angle of 5 degree and shifting the spillway layout by one span towards the left side for
assessing the performance of the modified design of spillway, energy dissipator and power intake. The
results of the studies were submitted to the project authority vide Technical Report No. 5910 of March 2021.

The present report describes the hydraulic model studies conducted for assessing the maximum depth of
scour and scour pattern downstream of spillway. Maximum scour was observed along the right bank as
compared to the left bank and centre of the spillway. It was observed that deepest scour reached up to El
643 m for the chainage from 280 m to 370 m downstream of dam axis for gated and ungated operation of the
spillway along the right bank. Therefore,it is recommended that the dressed right bank downstream of ski-
jump bucket in the vicinity of pre-formed plunge pool needs to be protected by way of providing concrete
cladding to withstand the impact of the ski-jump jet and to avoid undermining of steep hill slopes leading to
bank failure. The extent and height of which could be decided based on water surface profiles observed in
the model, bulking of water in prototype due to air entrainment and free board between chainage 110 -
400 m downstream of dam axis.

Flow Condition for Gated Operation of Spillway, Q=13000 Scour Pattern for Gated Operation of Spillway, Q=13000
m>/s (100%) at FRL El. 755 m m>/s (100%) at FRL El. 755 m
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5990-1T -1V §iY Icwra A, fafewrd & sryare # wera & geaied & g s ufaw
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e STt faggq ufkaromT, @R -v, Rifdss T sruare ! aier g, < Rifawd & $g & 91 30 I &
915 o 9 R YT g1 a8 aRae T S dear & U o faggd aRaieT &1 T YR 8, didl-lil
ORAST & 39 YaTg 3R -V aRaieHT & 3VaTE & o9 § fRyd g1 39 aRae T & fRRR wR 760
Hiex TEHR, 65 Hex SHAT (S & dd TR T ) 3R 197.2 WeR AdTS ATt Hebie ToaTdyul Sy & fAafor 3t
RGBT B T8 § | T Iaad H1T 3R Iaad AN & a8 3R 4 T Qe 3R 2 Sfcaal U &
3faRiell 1 sty o wiwyfer foar o g1 ger firlt Saeta Ant ¥ Sif¥iewan a1g 13,000 B4 H/A FeeiRd B
8g 716 HeR iR arelt 6 s faxgfaat 9918 18 @, et SR 9 Hiex Aret 8k 14.5 Hiex war 31 gof
SR TR T4 YAdH SR WR HHR: 755 Hiex 3R 740 Hex R [f¥a far mar g1 afgafe Fdes &t
frifa w7 & foe aer Rl & ergyaTe g W $Ua gR UeH U U §1 S e & fam 35 Hiex
0T 3R 350 3IF B W El. 697.0 Hier 3R yd-FAfd @l ga@ R T Wol-Siu gdbe UgH &t St |1 El.
726 HIeX W ga TR & 1Y 6.5 Hex & IR TR STa! 480 THHCR/AHS & ifNGHT FeIR & o
S & fo arfe faR W R §1 520 BTraTe & RAMUA & & 91 Te YfERTd faeater ueH fasar
8| 3%d A7, ol Uy 3R foefcl Tad & UaRH BT HTHe HR- & (oY Iaad AT B afchd aiY 3fef R
5 f&Ht § "eTu TN S0 & WY UG 913 3R TH fawgld § RIFART S & d1¢ Siad Ufda= e 1:60
W 3-8 AGH YfaAH R IR 6T U 3 3R aRomdl & ddb-ie! RUid =1 5910 A€ 2021 §RI
giRroHT MfwIRal ! Jferd foar T

o faié & Iaad Anf & FvaTe R Ferd & Sfdan e 3R IUd WY B 3HHad B 8d
ST UfH TR 31eqg fosar T 918 d 3R I&d AT & 6HE P o | alfed d¢ &) diW Herd ol
HfYSHTH TGRS UTS T 1 13,000 T Y/ FRURU 3 TR I&dd AN R gR YaTa U4 uEra &) redfd &
HCTd WR 914 d¢ B IR (Y 3&f & 3IYars W 280 HIex I 370 Hiex d% Y¥A-01T & AT 643 Hiex
T 77| 3T, T8 SR BT TS {3 qa-FAfHa Qe F8 & 3-ury Whl-SiU gobe & 3yaTe H JUR fbu
T 2R frR BT Th S Se & THIT BT T IR & T 3R UTGer ¥ g9 & fTT disble 3M1aRul U™
HR WRAed fopam oMUl &fy Y 4§ 110 Hiex ¥ 400 Hier IUATE & Ted H dhebic A0 b1 THT 3R
Sdrs, Ufad= # Of3rd ol &t Tag &t e, ag Wa SR fufR & SR efeurey # Ut & SHE &
YR IR T &1 WY |

TR yaTferd 4ReT Iaad Anl & g yares ot fRufa TR yaTferd 4ReT Iead AFl & fIY werd &1 @y
13000 THT./.(100%) , JUI STET=IT R 755 Hiew 13000 T3, /9. (100%) , IUF TATRAT ¥R 755 Hiex
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5992- HYDRAULIC MODEL STUDIES FOR DISCHARGING CAPACITY FOR FULL AND PARTIAL
GATE OPERATION FOR ORIFICE SPILLWAY OF KIRU H. E. PROJECT, KISHTWAR, J&K

Kiru hydroelectric project is a run-of-river scheme and is located on River Chenab in Kishtwar district of
Jammu and Kashmir. The project envisages construction of a 123 m high and 193 m long concrete gravity
dam, orifice spillways and overflow crest spillways, an underground Powerhouse with total generation of
624 MW. The orifice spillway consists of 4 spans of 9.0 m width and 12.50 m height with an elliptical bottom
profile of breast walls. The crest level of orifice spillway is at EL 1467.5 m and the equation of the
downstream bottom profile of spillway crest is a trajectory conforming to a parabola. The energy dissipator
provided in the form of ski jump bucket followed by a preformed plunge pool. The orifice and crest spillways
are designed a check flood of 10816 m3/s which consist of Glacial Lake Outburst Flood (GLOF) of 620 m3/s.
Hydraulic model studies were conducted on 1:50 scale 2-D sectional model for assessing the performance of
original design of orifice spillway in respect of discharging capacity, water and pressure profiles and
performance of ski jump for entire range of discharges. All the experiments were carried out for discharges
considering probable maximum flood (PMF) of 10196 m3/s and Glacial Lake Outburst Flood (GLOF) of
620 m3/s. The present study does not include studies related to overflow crest spillway.

Based on the studies, the bottom profile of the breastwall was modified to avoid the flow separation. With
modified bottom profile of breastwall, the original spillway profile was still experiencing significant negative
pressures therefore, three alternatives of orifice spillway profile were studied using CFD software. The
alternative (3) was found satisfactorily and selected for further studies. With the modified spillway profile
the negative pressures on spillway profile was improved and the pressure distribution over the spillway
profile was found to be acceptable. The results for modified design of bottom profile of breastwall and
modified spillway profile were reported in CWPRS Technical Report No. 5855 of September 2020.

The studies were further carried out to assess the discharging capacity for modified design of orifice
spillway with full and partial opening of all the 4 radial gates for various water levels up to FRL El. 1515 m.
The gate openings ranged from 1 m to 12 m. The partial gate opening in these studies is taken as the vertical
distance of the gate lip above the crest El. 1467.5 m. The results were provided in the form of graphs
(x-y plots) and tables which would be useful to form guidelines for gate operation schedules for the orifice

spillway.
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5992-fe Safaegga ulkaie, fezaars, 5y 3R & fo55-Iaaa ant & g gof ik
mmw%m&mﬁa’gﬂ%ﬁaﬁuuﬁnﬂ&rw

fohee STatfagga uRkaioHT 3igare Tt uREeHT § 8iR i 3R 3R ¥ fHaar fa & fomme e R R
g1 9 uREeHT § 123 Hiex 39 8RR 193 Hier dd dobic o a1y, 3T Iaaa Arf ok RRaR sifiarg
Iaqd AN 3R 624 HIMETE &1 Hd IdTeA & 1Y YT fosrelier & Fofor &t aRewea &1 72 81 sifkfteg
Iaad Arf # 9.0 Hiex A8 3R 12.50 Hiex Ft a8 @1 4 fawgfaar § e < gaeR ae kT &t 9a
FURET & Y UG B T3 3| R Iaid AN BT RRGT TR El. 1467.5 Hex W § 3R Iaad AR & FRRR
& SIYATE qd B! SURET BT YHIHRU U RATT & 3T YAUGsh g | Wi 9T gbe & ¥4 & UaH & T8
3ol &IBRS TTRIT U YA A4 F& & 918 Tl § | ARG Iaara At 3R RRaR sifivarg I
At & Sy IR &1 10816 99 Hiex Ufd e & 9% Tere fore feoms fovar man § fod 620 w4
Hiex Ufd T &t TARKA Ah MITIRE TS (GLOF) M g | STaid WiaH™ $ieqd- I8 fagor &, gt
3R T TR 3R Wl T &1 He=H faue &t guf T & forg siiftry Iaaa anf & qa e &
TGR BT BT B & AT 1:50 Whd 2-S1 SIUNT UM WR I fby T4 &1 Jft T-anT 10196 &4
Hiex ufd Ydbe &1 FHIfad siffiad a6 (PMF) 3R 620 89 HieR Ufd Adhs & TRAT 0 MEcae s
(GLOF) faRur &1 e o Iwd gU fobu 7T | g sremm & siftarg fRrar Saaa Anf & Jefid s
M 81 &

T P SMYR W, YATE JUTFHU I §a- & forg gef fiiy &t Faett viversa o I=nfira foean mar 11 ge
iRy o =TT el dersa & i off 90 Iaaa arf iiesd et +ft sifdean TeRid® gard &1 3gya
FR QT T, ST WUHS! VIR BT IUANT TP HIRMHY I&qd AT Whed & - fadbedl Pl eqaH
forar | fawen (3) Y TS T AT SR SMF & T & fore AT T G Iaaa °rf Mergd
& Y Id A1 MBI R THRIAS qald H YR g 3R Iaad AN MHRd W Tad f[aavur Wierd
grT 47| RidsR 2020 o1 HesgUtsRuy dw-ie! fRuié Wem 5855 T gef iRy & sfed Miwgd ok Jnfad
I AN NHTET P TR e & TROmH gof fbT T8 3|

3T TH3RUS (FRL) El. 1515 Hiex adb & fafid oat TRl o g it 4 Yfeaa gRI & quf 8k 8if¥ie &9 9
Wi & forg ey Iaaa AFT & SR fSom & oy fRuRor emdr &1 sfiea &R & e sierg=
fbU TTI gR & W &1 W1 1 Hiex ¥ 12 B dd A | 37 (g1 | 3ifRre gR &1 3{iaf &1 R el
1515 HeX & SHW gR AU &I ddad gl & FU | o 71 5 | IR W (Ta-a1g Wiew) 3R ¢ad & =4
A e foru 77U § Shfes iikftre Seeta 1l & fore gR Tamer 3 feznfder sam & for Suaih gy
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5944- HYDRAULIC MODEL STUDIES FOR DESILTING BASIN OFTEESTA-VI H.E. PROJECT,
SIKKIM

The Teesta Stage-VI Hydroelectric Project located in Southern Sikkim is a run off the river scheme with a
diversion barrage located about 100 m downstream of L. D. Kazi Bridge at Sirwani. The project has an
installed capacity of 500 MW with four units of 125 MW each. The regulation cum diversion structure is
proposed to be a barrage comprising of five bays across the river. The head regulator consists of four bays
with invert level at E1 348.5 m to pass an inlet discharge of 610.65 m3/s (including 15% flushing discharge of
79.65 m3/s). Two 225 m long desilting basins of size 25.25 m (W) X 25.57 m (D) and 25.25 m (W) X 23.65 m
(D)have been provided for exclusion of sediment size of 0.3 mm and above and maximum sediment
concentration of 4000 ppm. Two intake structures are proposed in the downstream of desilting basin to
divert the water in to HRT and the rated head is 105.4 m. Tail race tunnel conveys the turbine discharge back
to the river. The percentage of coarse, medium and fine sediment is 86%, 10.25% and 3.75%. The model was
constructed to a scale of 1:25 G.S. The view of desilting chamber as reproduced in the model is shown in
photo 1.

The flow conditions in inlet transition with a bed slope of 1 V: 2.114 H and the performance of outlet
transition was found to be satisfactory. View of model showing flow conditions in the vicinity of inlet
transition is shown in photo 2. The average velocities observed in desilting basin for three water levels i.e.
EL 360 m (FRL), EL 357 m and 354 m (MDDL) are 0.523 m/s, 0.661 m/s and 0.754 m/s respectively and are
in close agreement with the values calculated theoretically. While conducting studies, it was observed that
size of the flushing tunnel below desilting basin was adequate for efficient transport of settled sediment. No
deposition was observed on side slopes of the hoppers of desilting basin. The dunes were accommodated
within the settling trench and openings provided in model for flushing of settled sediment were working
efficiently. The overall performance of desilting basin was found to be satisfactory during the conduct of
experiments.

On the basis of model results and analytical calculations, the settling efficiency for desilting basin works out
to be 70.54% for sediment size of 0.3 mm and water level maintained at FRL EL 360 m. The same for water
levels of El 357 and El 354 m (MDDL) works out to be 65.29% and 63.45% respectively. The settling
efficiency reduces with reduction of water level. Therefore, the water level should be maintained close to
FRL during operation of the project.Moreover, desilting basins are generally provided in hydro power
projects to remove 90% of the designed size of sediment particle (0.3 mm in the present case) for efficient
trouble-free operation of the project. However, the settling efficiency for 0.3 mm particle size is much lower
than the desired value of 90%. Therefore, additional steps will have to be taken for protection of turbines
and other under water parts from abrasion damage due to high quantity of incoming sediment of size larger
than 0.3 mm.

Photo 1
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6000- HYDRAULIC MODEL STUDIES FOR DESILTING CHAMBER OF KHOLONGCHHU H.E.
PROJECT, BHUTAN

Kholongchhu Hydro Electric Project is located at lower course of Kholongchhu River just before its
confluence with Dramengchu (Gongrichu) in Trashiyangtse District of Bhutan. The proposed project is a run-
of- the river scheme and envisages utilization of a net head of about 761.53 m. The installed capacity of the
project is 600 MW (4x150 MW).Two no. of feeder tunnel of 4.70 m diameter, horse shoe shaped with intake
design discharge of 106.8 m3/s (including 20% flushing discharge) are proposed from power intake to
desilting chambers. The proposed desilting chamber arrangement comprises two D-Shaped type desilting
chambers of 13.0 m (W) X 18 m (H) x 350 m (L) for exclusion of 90% suspended particles coarser than 0.2
mm size and maximum sediment concentration of 4000 ppm.The model was constructed to a scale of 1:30
G.S. The view of desilting chamber as reproduced in the model is shown in photo 1.

The hydraulic model studies for design discharge were conducted and the Technical Report No. 5898 of
March 2021 was submitted. The present studies are carried out for 10% overload discharge of 58.74 m3/s at
power intake and flushing discharge of 9.79 m3/s. With this 10% overload discharge, the average settling
efficiency of the desilting chamber based on analytical method worked out to be 89.29% and on actual
experimental basis it was 84.55% for sediment used in the model (difference of 4.74%). An equivalent
gradation curve for prototype gives a value of settling efficiency of 98% for 0.2 mm size particles. If the
difference of 4.74 % is considered, the settling efficiency of particle size of 0.2 mm works out to be 93.26%.
Comparing this higher settling efficiency with 90% as considered during the design, there is a scope for
reduction in length of desilting chamber. A prototype settling efficiency curve for various lengths of desilting
chamber for 0.2 mm size particle (based on analytical calculations) is prepared as shown in fig 1. From this
curve, it is seen that the settling efficiency is 95% for 300 m length of desilting chamber. By applying the
difference of 4.74% in analytical and experimental estimation; this settling efficiency works out to be
90.26%. Based on this analysis, the length of desilting chamber may be reduced by 50 m from the proposed
designed length of 350 m. Hence, desilting chamber of size 300 m (L) x 13 m (W) x 18 m (H) is adequate for
90% settlement of sediment size of 0.2 mm and above. The model studies with reduced length of desilting
chamber of 300 m are under progress. Results of the same would be communicated in due course of time in
the final Technical Report.

The inlet transition with a bed slope of 1 V: 2.255 H is adequate for desired flow diffusion and transport of
sediment without deposition on its bed. Size of settling trench provided at bottom of desilting chamber is
adequate to accommodate the dunes of settled sediment formed between successive openings. Size and
spacing of openings connecting main chamber with silt flushing tunnel is adequate in drawing the required
flushing discharge for flushing of settled sediment.The settled sediment could be easily transported through
silt flushing tunnel below the chamber without any deposition.
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5973- HYDRAULIC MODEL STUDIES FOR DOWNSTREAM SURGE GALLERY AND TAILRACE
TUNNEL OF PUNATSANGCHHU H.E. PROJECT, BHUTAN

Punatsangchhu-II Hydroelectric Project is a run-of-the river project with installed capacity of 1020 MW (6 x
170 MW each) located on the River Punatsangchhu in the Wangdue Phodrang district of Bhutan. The project
is being developed by the Punatsangchhu Hydroelectric Project Authority with the engineering and design
consultation of M/s WAPCOS Ltd. It consists of a concrete dam, 91 m high from the deepest foundation level
and 224.9 m wide at the top. The underground power house is 15 km downstream of the dam located at
Kamechu and is designed to operate under the net rated head of 241 m. The total turbine design discharge of
466 m3/s (77.6 m3/s X 6 units) flows through six draft tubes into two downstream surge galleries (DSG)
named as North DSG and South DSG. The North DSG receives discharge of unit 5 and 6 and South DSG
receives discharge of unit 1, 2, 3 and 4. Tailrace tunnel 1 (TRT-1) and tailrace tunnel 2 (TRT-2) of 7.8 m
diameter connects North DSG and South DSG respectively to main tailrace tunnel (TRT) of 11.0 m diameter,
exit portal of the TRT and TRT outfall structure. Both DSG’s are provided with additional surge galleries
(ASG) to compensate for lost volume of DSGs due to caving in of overburden during construction. The top
and the invert level at TRT outlet are at EL 584 m and EL 573 m. respectively. Normal tail water level is at EL
576.8 m

Hydraulic model studies were conducted on 1:35 scale 3-D comprehensive model for assessing overall
behaviour of the tailrace system under steady state and transient conditions, flow conditions at the junction
of TRT-1 and TRT-2, measurement of water levels in the North and South DSG, necessity of air vents in ASG
and modifications, if any, required at junction of TRT, TRT-1 and TRT-2. Water levels in the North and South
DSG and piezometric heads at the entrance of TRT 1 and TRT 2 were observed simultaneously in the model
for various combinations of operation of units under the steady state and transient conditions.

The difference in water levels in North and South DSG are observed to range from 0.05 to 3.9 m for various
operative conditions. In case of all six units operational, flow from TRT-1 is getting obstructed at the junction
due to impinging flow from TRT-2. Reverse flow from North DSG to South DSG and vice versa is also
observed in few combinations of operation of units.

The observed initial steady-state water level was 591.35 m for North DSG and 593.65 m for South DSG in
case of all six units working. The observed minimum down surge levels in the model was 576.6 m for North
DSG and 576.75 m for South DSG in case of load rejection condition (110-0-0%). These minimum surge
levels are considerably above the top of TRT-1 and TRT-2. The observed Maximum upsurge levels was
593.05 m for the North DSG and 594.85 m for South DSG for full upsurge condition (66 -110 -110)% when
four units of South DSG were working initially. These maximum surge levels are substantially lower than top
of North and South DSG. Based on observations of surge oscillations for various boundary conditions, sizes of
both North and South DSG are adequate. Air vents provided at the end was found unable to remove air
pockets accumulated on the top of ASG.
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5989- MATHEMATICAL MODEL STUDIES FOR SURGE ANALYSIS OF KRISHNAMARATHWADA
LIFT IRRIGATION SCHEME I STAGE-2 , (SINAKOLEGAON TO SAKAT M.P.) OSMANABAD,
MAHARASTRA

Lift Irrigation Scheme I (LIS I) is proposed to utilize 10.41 TMC of water in five stages from Ujani reservoir
(stage I) to Kuntalgiri (Stage V) for LIS-I. The present report deals with Krishna Marathwada lift Irrigation
Scheme LIS-I, stage-2 at Sinakolegaon to Sakat M.P. is proposed at sinakolegaon dam and this scheme
envisages lifting of water from Sinakolegaonpumping to irrigate 546 hectares of land. The distribution point
is approximately 4120 m away from the lift point.

The lift irrigation scheme (LIS I) stage 2 consists of pumping water from the sinakolegaon to the delivery
chamber comprises a forebay, a sump, a pumping station with three vertical pumping units, three delivery
pipes of 1300 mm diameter, one manifold and a rising main of 2360 mm diameter and 4120 m long. The
total discharge of thee pumps is 9.16 m3/s and total static lift from pump sump to the delivery chamber is 48
m. During sudden shut down due to power failure, pumps decelerate rapidly leading to pressure fluctuations
due to water hammer. The rising main is required to withstand maximum and minimum pressures.

The maximum pressures varied between 553.08m to 545.49 m and the minimum pressures varied between
524.27 m to 545.49 m in the rising main chainage between 10 m to 4120 m. With the incorporation of nine
air valves and 300 m3air vessel, the maximum and minimum pressures in the rising main were within the
acceptable limit. The plot of pressures along the rising main is shown in the figure.
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5912 - MATHEMATICAL MODEL STUDIES FOR WAVE TRANQUILITY FOR PROPOSED
DEVELOPMENT OF PASSENGER JETTY AT JAN]JIRA, TAL. MURUD, DISTRICT RAIGAD,
MAHARASHTRA

Janjira Fort is situated on an oval-shaped rock off the Arabian Sea coast near the Murud, in Raigad District of
Maharashtra at about 165 km south of Mumbai. Janjira is considered one of the strongest Marine forts in India.
Maharashtra Maritime Board (MMB) has a proposal for development of Passenger Jetty on the west side of
the Janjira fort for operation of passenger ferry boats during the fair weather season. The location is open to
Arabian Sea and the significant waves of upto 2.5 - 3.0 m height reach the proposed jetty location. Studies at
CWPRS were carried out to assess the suitability of passenger jetty in term of providing required tranquility
atjetty. In first step, mathematical model studies for wave transformation of wave height and wave direction
from deep water to (-) 6 m using spectral wave model MIKE 21- SW indicated that predominant directions at
(-)6 m depth are from the quadrant 247.5°N to 292.5°N. One more probable direction NW is also considered
for studies corresponding to fair weather season. In second step, wave propagation studies carried out with
MIKE21 - BW with existing condition show that the significant wave heights near the proposed Passenger
jetty on the west side of Janjira Fort would be much higher than the permissible wave height of 0.3 m and
almost 50 percent of operational days would be lost during the working season. An offshore breakwater of
length 250 m (Option 1) was evolved at about 3-4 m depth with passenger jetty located on its lee side. The
wave propagation studies carried out with MIKE21 - BW indicated that the significant wave heights near the
passenger jetty would remain within the permissible limit of 0.30 m throughout the fair weather season for
safe embarkation and disembarkation of passengers. With shifted landing point (30 m towards North) and by
keeping the length of breakwater same as 250 m (Option 2), adequate wave tranquility would be obtained
well for the incident wave directions. It is also recommended that for the selected layout of proposed offshore
breakwater structure, the hydrodynamic and siltation studies may also be carried out to assess the modified
flow conditions from the considerations of navigation and sedimentation in the basin area near the passenger

jetty.
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Location Map of Proposed Passenger jetty at Janjira, Maharashtra, India
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SIIRT forell Gorg o TRTHAT 165 fob et a0 H HERTY & TS foie H 438 & UTY 3R YR ¢ R T 3SR
PR P IgH W A B 1 ST BT URd & Ja& Torga Tgt fral & ¥ T 1 1l 81 HeRTY T S
(MMB) = TT% HIGH & SR aEt B A1dt & e & forg skt feat & ufdy o gl ure & fasm & forg
TS TRATd W1 2| T8 WM 3R AR & 78 GarT 8§ 3R 2.5 - 3.0 Hiex 31 s b &1 Aeayul aed wandd
gIe d% Ugdd! o | SewgUleiRey # U7 & fog oavads a¥i fRRRar &1 3fafd vd gl g1e &1 Iugdddr &
3THT B P foIT 31eqg fobT 7MW & | Ugd TR H, G 1 Hdls 3R 78R U ¥ a7 fa= & ufkadH & forg
(-) 6 TR JUIHHT T UfHM MIKE 21- SW ST SUTNT & fohT 7Y Tt ufad sreoaq = Tabd foan o (-
) 6 HieR & TER18 B TRt § ST fERME 247.50 IR ¥ 292.50 IR dF ¢ | TTH HIGH & 3T & forg
TP 3R FHTIad = SR uf™ &f off o T 1 gOR TR H, MIKE21 BW & 1Y T 711 o1 TR 37eaa
- TileT FRUfY & Ty 9d1a 8 s SioiT fvet & ufgm o vranfad arEh g1e & urg a1 S 0.3 Hiex &t SR
T A BT 3fH T 3R BTH B HGH P SR TTHT 50 WA TREer foT 93 & SaA | 250 Hiex @t
TS BT TH UAC dORIY ([AHeT 1) TIHT 3-4 Hiex B TeRTs R [dwRid far mar o1, o/ fhaR wm
gt TTe fRUT AT MIKE21- BW & 1Y fhT T8 R TR 31 A Hopd fean for el gre o Uy aei $ars
6 TRH & SR 0.30 m Y 33 AT & 1ficR g7 Sifes it simammem & forg IRfgrd 81 v wimiaia
dfeT fig (MR B 3R 30 W) & Y 3R TRIY B daTs 250 Hex (fadhed 2) & T WA 9, IEft 91e &
o Tt i A< feRmelt ¥ yafa aXo fRRRar g gt a1y 8t gt Rl &t ot & for ueanfad
YA TIRIY AT & I TG o [oTU, I °IE & I SR &3 H Aibra- 3R 3a¥ie- Ud I=nfad
UaTg Pt RUFY BT HTH e B & ol ganifdetar Td fadre TMORTg Ufaam S &= & Aaadhdl ]l

SISTRT, HERTY HIRA # Y¥ATfad AT °TE BT R AR
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5914 - DESK AND WAVE FLUME STUDIES FOR THE DESIGN OF PROTECTION STRUCTURE/
BREAKWATER WITH ACCROPODE™ I ARMOUR UNITS TO THE PROPOSED MAIN DAM OF
KALPASAR PROJECT IN GUJARAT

The Kalpasar Project envisages building a 30 km long dam across the Gulf of Khambat in India for establishing
a huge fresh water coastal reservoir for irrigation, drinking and industrial purposes. In this regard, Kalpasar
department approached CWPRS to conduct various model studies for development of this project. The project
with 30 km long sea dam will have the capacity to store 10,000 million cubic meters (Mcum) fresh water,
equating to 25% of Gujarat’s average annual rainwater flow, from the rivers of Saurashtra region namely
Narmada, Mahi, Dhadhar, Sabarmati, Limbdi-Bhagovo, and two other minor rivers. A road link will also be set
up over the dam, greatly reducing the distance between Saurashtra and South Gujarat. The proposed project
would create world's largest freshwater lake in marine environment and construction of the main "Kalpasar
dam" across Gulf of Khambat and another Bhadbhut barrage on Narmada River.

The detailed Desk and Wave flume studies for the design cross-sections of protection structure/breakwater
to the proposed main dam considering the maximum Design Water Level (DWL) of +8.765 m w. r. to MSL and
maximum Significant Wave height (Hs) of 8.1 m have been be conducted with Accropode™ II patent blocks
recommended by Kalpasar Department. In the present report, the details of desk studies carried out to evolve
the conceptual design cross-sections of protection structure/breakwater at various bed levels considering the
different design wave heights and the detailed wave flume studies with Accropode™ II armour units have
been described. The section is designed and evolved for different bed level of the protection
structure /breakwater from +/-5 m to -25 m. In present studies section consists of 14 m3 ( 33.6 t) Accropode™
Il in the armour layer with 1:1.33 slope on sea side and 2 to 4 t stones in the armour with 1:1.5 slope on lee
side. The top of the crest slab is fixed at el. +17.5 m level with a parapet top at el. +19.0 m. A clear carriage
way width of 10 m is provided on the crest slab.

(CROSS SECTION T BE ADOPTED AT 24 01 BED LEVEL

R B ST

Wave flume studies for the design of protection structure/breakwater for the proposed main dam of Kalpasar Project,
Gujarat at -25.0 m bed level during significant wave height (Hs) of 8.1 m at Design Water Level (DWL) of +8.765 m
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5914 - HEUAR TR, TORTd & UwTTad GBI i & T Accropode™ I gfHe & ATy
GRET AT / T AYP BT ATUB AT 7 ST aYT T ATADT ead

RiErg, 1H iR e Sexal & ol HeuaR uRaSHT Ue fa=na arel it & acid e &) RITGAT & forg HRd |
W1 P Wra! H 30 foort dar aie 599 1 URB T Bt 31 39 oY H, HeudR faHrT 3 39 ulae & faem & fore
faftrs oiea sieras #RA 3q WesegUlemuy § ¥ud farar| 30 fet dd Ioet sty & Iry ufeagien # 10,000 fAifera=
FHIER (Mcum) TS U 1 HSRUT 3 Bt &t BT, S T[ORTd & TRTY &5 &1 Afeat S efer, Tre, emeR, JreRwd,
forrat-ymmaY iR &) 3 BT Afeal & 3Nd aTfties auf ST Y18 & 25% & SRISR g1 S & HWR TP & Jua it
IO faam Se, foras GRTY SR Efr0T TorTd & sid 31 g 9gd & g1 ST | TRaTfad aRare1 9 Sl gafaror |
S Bt Tad ISt ar U 31 3ie IR TeEId BT WISt b UR T "HeddR a1 BT AT g 3R e et R U
3R UTGH STl ST

HfYHTH TR ST TR (DWL) +8.765 m.w.r. & MSL 3R 8.1 Wex &1 fAHIH HEdYU! aT TS (Hs) BT ad §U
TRATfAd T Sty Pl TREUT TEAT/ RIRIYS & IR BT B NGB & o faxga Swb 3R T AferanT sie,
FHEUR fAUTT §RT W 7T AccropodeTMII UeE et & Iy Taferd fasar wa g1 adue Rard &, fafia sifiefera
TR Sl R AR FRd gU il 98 TRl IR R W1/ TIRIYS & R HUBedd Sy HIe & fasiid
HRA & oL fpy U S 31eqgt 1 faaR0T $iR AccropodeTMII Fad SHT3AT & TTY favgd o AT ez T quiq
faT T B 1 ST BT +/- 5 Hiex F -25 Hiex aob BT YR&f WeH1/sbdTex F i o8 TR & forg feomg ok fawfa
foran 7T 3| I S1egg We W dad R H 14 TH3 (33.6 ) AccropodeTMII TS & fFR 1:1.33 TaH 3R wad |
2 ¥ 4T URRI & WY 1:1.5 G & 1Y A ¢ 1 Rrar wa &1 2 Sars +17.5 Hiex & TR R 99 f6a1 T g &R
HAE +19.0 Hlex WR T WRMUe €17 31 i Wd W 10 Hick B Th WY SR SIS UgH Bt offcl! g

KWATERNATIKALPASARLIGU JARAT
(W HLES 1]
(WPLLT2ISEC

+8.765 HIeR & SfHBIRIT T TR (DWL) WR 8.1 Hiex &) Heayul @8R HAT§ (Hs) P SRTH HUIR URIAISHT, ToRTd &
UATad g7 9iY & I -25.0 Wiew 98 TR W GRET a1 / TRIY & fEareg= & g avv AfereT sreaa=
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5916 - MATHEMATICAL MODEL STUDIES FOR WAVE TRANSFORMATION AND WAVE
PROPAGATION FOR PROPOSED RECLAMATION IN TAPI ESTUARY FOR M/S EBTL, HAZIRA,
GUJARAT

Essar Bulk Terminals Limited (EBTL), an all-weather, Deep-Draft Terminal is advantageously located on the
western shore of Tapi Estuary. Currently the terminal is operating 5 Berths with a total Quay length of 1,450
m with operational draft ranging 12 m to 14 m. The main navigation channel is 7 km long having a depth of 12
m below CD with width of 300 m and turning circle radius of 600 m. The present report discusses the details
of the Mathematical model studies carried out to evaluate the wave tranquility, littoral drift and shoreline
evolution aspects due to the proposed reclamation at EBTL.

EBTL proposed development of Port City in the Tapi estuary with reclamation of total 5114 ha area. In the
original layout the Dumas channel (800 m wide x -14 m deep) on East side of the proposed reclamation ended
in the shallow depth i.e., at -5 m depth contour but it has to be extended upto -14 m depth contour which is
about 15 km southward in the offshore. It is not advisable for navigation of vessels and sedimentation point
of view due to occurrence of cross currents perpendicular to the channel and also the channel passing nearer
to Purna river confluence. Hence, the original proposal in consultation with EBTL has been modified by
restricting the channel depth to -12 m and extending upto -12 m depth contour in south-west direction into
the offshore for hydrodynamic studies with reclamation of 4600 to 5114 ha and the same proposal has been
considered for wave tranquility littoral drift and shoreline evolution studies. MIKE21-SW model are used for
wave transformation studies and wave tranquility studies for existing condition. MIKE21-BW model are used
for wave tranquility studies for proposed condition. LITDRIFT and LITLINE modules of LITPACK are used for
Littoral drift and shoreline evolution studies. Considering all the three aspects of wave tranquility, littoral drift
and shoreline evolution it can be concluded that the reclamation for port city development is feasible with
maintenance dredging and monitoring the changes in the shoreline periodically so that suitable remedial
measures can be adopted. Figures (a) and (b) shows the result plots for wave height and Litdrift respectively.
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Fig. (a): Significant Wave Height Plot Fig. (b): Litdrift Plot
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5916 - AT SAEITT, BT, ORI & fore ardt gern # uwarfad gwfsur & fore a3+ ufvad
3R T IR & fore nifrdia wfawms srera=r

TWR e efifa forftes, guft dgw, 7=t vyard efifa anve =0 3 ardt gerr & iy ae wR R 31
aaa | efifae 5 92 &1 e R 81§, et $d @ 1,450 Hiex § 3R ufarad gie 12 e ¥ dax
14 Tex d& 8| G-I A difeent 7 fet det 8, fores! 81 300 Hier &t TS & WY CD & = 12
Hiex B 3R 600 Hiex o1 <1 Iha e 81 adam Rulé Seidua (e8TL) & TRaTfdd Gfgu & SR a1
R, foRey 7819 $iR dexal fadwr & ugqslt &1 qedicd HR- & o fu 7Y irda ufod™ & sreqas &
ICERUIREEE G|

SaIeTa 3 ardt ger & Ui Rict & fawr o1 ukara foa, foras od 5114 gaer &3 &1 Yy uR v gl
o T | TRaTfad guR &1 gd fGxm # oM arfedt (800 Hiex deT $iR 14 Hiex 11T Iud Texrs &
T Bl 8, A -5 Hiex TexTs JHid W Al 39 14 Hier TexTs I b derl ofiFl del 3R
3UACHT B T 15 foell SR 3t 3R g1 T & daad URYURTSH &1 e 3R gurt ¢t & W & e
Y ToRA aTd dTfedT & HRUT SgTSl & a8 3R 3(aure- & =P ¥ g8 Ifad 78! 31 Sufa, Sdidiua & urmmst
4 TRTd Bl -12 Hiex qF qIfhT Bl TexTs D! WA dRb 3R 4600 ¥ 5114 RFeR & YR & 1Y STeT(ad
3T & forg srude § gRor-ufdm famm # -12 tex TevTE i e favariRd s I=Nfid v man g 1 o
fRRAT, AT 98Ta 3R dexa fAeT e & g URard IR faaR g mam g1 MIKE2 1-SW T &1 SuaiT
HrolaT RUfd & forg a¥er aRkad= sreme SR o RRGT Sieqe o fore fopam T g1 MIKE21-BW Tfaa &1
ST yRaTfad fRUfd & forg o R sreaae & for fosan mam 81 foreties & ferefete iR ferears Alsya
HT YA AT §8Td 3R ded fasr & 3ferae & fore fovan man 3 | a1 fRRd, 9 s81d 3R devat s
& O Ugqell ® F T X@d gT, I8 FshY erar S 9@l § [ UieRicl fdem & e guR YeRad
JAHTSH & Y UG § 3R IHI-9HI TR §H dIdl deamal $f FIRMT & i Suged IUaRIES STl &I

ST ST bl § | SHT (V) 3R 3Mepfa @), FH: Tex$aTs, 3R ofd §g1d TR fard g
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5922 - FIELD DATA COLLECTION AT NEW MANGALORE PORT, PANAMBUR, KARNATAKA

Field data collection was carried out by CWPRS at New Mangalore port for measurement of current, tide, beach
surveys and water and bed samples. There is considerable problem of siltation in the approach channel at
NMP. These observed data will be used as inputs for the quantitative assessment of siltation in the approach
channel and harbour basin of NMP to be done by using the Mathematical Model Studies for maintaining a
continuous draft of -15.0 m in the approach channel. CWPRS conducted field data collection at NMP from
18.02.2020 to 25.02.2020 corresponding to non-monsoon season and from 09.09.2020 to 12.09.2020
corresponding to monsoon season. During non-monsoon season, beach surveys on both of the Northern and
Southern sides of the harbour, beach sampling, water sampling at salient locations, tidal data at two locations
and current data at two locations were measured. During monsoon season, again beach and water sample
were collected and beach surveys were carried out. All these samples were tested at CWPRS laboratory. It was
observed that during the monsoon season, considerable erosion was noticed both on the North and South side
beaches of the port. The quantum of erosion was about 0.97 MCM on the Panambur beach North side and 1.87
MCM on the Tannirbavi South side beach. It was observed that this erosion was different at different locations
and may vary in other years also. Tidal data were also analysed which matched reasonable with the tide table
data. The current observations using ADCP (Acoustic Doppler Current Profiler) were carried out at the two
locations; one at C1 at the tip of the northern breakwater at a depth of -7 m and other C2, at a depth of -10 m
adjacent to the approach channel near North breakwater. Current data sampling were taken at every 15
minutes round the clock during the period of observation. Minimum observed current was 0.00 m/s,
maximum observed current was 0.288 m/s and average current was 00.074 at location C1. At location C2
minimum current was 0.001 m/s, maximum current was 0.238 m/s and average current was 0.08 m/s.
Suspended sediment concentration in non-monsoon season varies from 50 mg/1 to 550 mg/I at different
locations.

Eroded profile lines in monsoon season at Panambur beach (Northern Beach)
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5922 - < TR U=, UATR, FHic®d B Wics Sl 4Ug

TSYUISRTY §RT 7 FER §eE & 1T YR, SR, TG Faafvl, ot 3R gt & T4 & A4 & e wie
ST IUE fodm a1 411 NMP TR UaRT 21d H TS 1t T ] JHET 81 3 3Tl [T T i g! BT SUTNT Jaw od H
e & THETS Gedied & [T $99¢ & =0 H a1 S $fR TIiienct & se3me R § -15.0 Hiex & MR e
DI TIE T & forg TIfOTei Ufo sread= 1 ST fam STEm | CWPRS 3 TR-AFH HioiH & 37 18.02.2020 ¥
25.02.2020 T 3R 09.09.2020 ¥ 12.09.2020 T YA HIH & T NMP R Wics ST W8 foran | IR-Amg e &
IR, T8 & IR 3R ot ST fPRT IR Tsde FA&T, Tsde T T9, T R WR U &1 T91 794, &
QM TR SIRI IeT 3R &1 RITT TR YRTAT AT 77 | HHYH & HH & R, fhR ¥ Jgde 3R Ut & 794 T fu
T 3R THGdC Faefur fasar T 39 9t T 1 TRI&0r CWPRS TARTRITAT & fasa T | 98 <t T fob T o did
F GRM, IGITE & IR AR 01 &1 Iel TR BB Herd ol 7T AT| FHeld B A UHHSR Js! THde TR T
0.97 THHIEY 3R afRardt gfémoh Tsde W 1.87 THiey ot g8 <1 1 % g8 Ferd fafid Rl R Sra-oren o
3R 3= ol # oft e 8 oo 81 AR & 3iipe! 1 Ht Iy fasam wam ot o SaR & aiferesT & siids! & Ty Ad @
g1 T | TSRt (safe STuer ®ic MBIEeR) BT ITANT B dad THd&u & R UR fHar 77 oT; ITRI a¥vT AYS P
B C1 W -7 W B TERTS W 3R GIRT €2 34ufed I R AYF & U ST FIfe T F TS -10 HeR BT TR W
Sfaclid &1 3afe & SR ex 15 e B YRIaT AT fordn am| ¢ R JGATH AT 7 4RI 0.00 Hie® Ul Jdg
T, ffRraee HTGT 7T YRTAT 0.288 Hiex Ufd T AT 3R ST AT 7T YRTAT 00.074 Hiex Ui TS ATl C2 ”IF W
TATH YRTAT 0.001 Hiex Ul s, Sfdan YRIAT 0.238 Hiex Ul Adhe 3R 3d [T 7T YRTAAT 0.08 Hier ufd
b8 T R-AFYT T & Fafad dase verman fafts il wR 50 firefium ufa dex § dex 550 frcomy ufd deR
I = gt 81

TSR g (ST] IHEde) TR A & HiH § T4 g8 Nesd aga
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5924 - MATHEMATICAL MODEL STUDIES FOR LITTORAL DRIFT DISTRIBUTION AND
SHORELINE CHANGES AT KUTTIADY RIVER MOUTH, KOTTAKAL, KERALA

Kottakal (Lat11? 34' 06" N and Long 759 35' 22" E) is situated at the confluence of Northern and Southern
Backwater and the downstream of the river Kuttiady. It is located at about 40 km south of Mopla bay Fishing
Harbour and about 50 km North of Baypore Fishing Harbour on the West Coast of India. A northern
breakwater of 150 m length was constructed in the year 2011 and within 3 years, the mouth of the river closed.
It was reported that fishermen were facing difficulties in manoeuvring their trawlers /boats through the inlet
channel due to depth restrictions around the wide river mouth and wave or current actions near the entrance
of the channel. The sand bar is formed mainly due to the contributions from littoral drift and partly due to
sediment load of the river. In order to improve the functioning of the natural channel throughout the year,
training measures in the form of extension of the existing breakwater and the construction of Southern
breakwater are proposed by Irrigation Department of Thiruvananthapuram of Kerala state. The present
report discusses the details of the Mathematical model studies carried out to evaluate the littoral drift
distribution and shoreline changes aspects due to the recommended extension of Northern breakwater and
proposed construction of Southern breakwater.

The MIKE21-SW model is used for wave transformation studies and LITDRIFT and LITLINE modules of
LITPACK are used for Littoral drift and shoreline changes studies. The total area covered in model was about
40 km in offshore direction and 60 km along the seashore. A modified layout with Northern breakwater of 375
m length and Southern breakwater of 445 m length has been recommended to avoid choking of inlet due to
the littoral movements. In order to assess the impact of seashore connected breakwater on the coastline,
LITLINE module of the LITPACK Model was used. The model was run for 1, 5 and 10 years with the proposed
layout. It is estimated that shoreline will advance towards sea by 20, 60 and 90 m at North of the breakwater
in 1, 5 and 10 years, respectively. At the same time, advancement of shoreline towards sea is also observed
near the foot of the Southern breakwater which is of the order of 30, 50 and 75 m in 1, 5 and 10 years
respectively. An erosion is also observed beyond seawall which is of the order of 5,10 and 25 m towards south
side in 1, 5 and 10 years respectively.

Location map of the site




Annual Report | 2021-22

5924 - HfgaTS! At HT YT, PIeHd, Ha A a 17 981a faazur iR devar ufiads & forg
Tforita ufomm= srema=

HISTHT (&R 110 34' 06" IR AR TG 750 35' 22" Gd) I 3R GRoft davarex & WM R &R Fleardt 7d & fraa
e o Ry B | 98 YR & Uiy de R HiUal § T UTei SeiTe o TTHT 40 faeht gférr oiR quR 7ok e sexg
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5925 - MATHEMATICAL MODEL STUDIES TO DETERMINE LITTORAL DRIFT MOVEMENT IN
THE VICINITY OF EXISTING NEW MANGALORE PORT, MANGALORE, KARNATAKA

New Mangalore Port is the one of the major ports of India. At present, the port is having (-) 15.4 m deep
approach channel protected by 770 m long north and south breakwaters. It is seen that siltation in the outer
approach channel and the lagoon have been a matter of concern for New Mangalore port. Present breakwaters
were, however, intended to prevent direct entry of littoral drift material into the approach channel. NMP plans
to maintain a continuous draft of -15.0 m in the channel and a suitable dredging plan is required to be evolved.
In view of this, NMPT requested CWPRS to carry out mathematical model studies to determine the littoral drift
in the vicinity of the New Mangalore Port. Studies carried out in two stages, in first stage to derive near-shore
wave climate (wave height and Direction) at (-) 10 m using spectral wave model MIKE 21-SW. The beach
profiles and beach sediment characteristics were adopted as per the field studies conducted by CWPRS during
non-monsoon and monsoon seasons. From Wave transformation studies indicates the predominant wave
directions at the near shore (-) 10 m depth are from 202.5° N to 3159 N. In second stage carried out the
estimation of littoral drift distribution and simulation of shoreline changes using the software LITPACK.
Studies indicates that net Littoral transport in the vicinity of NMP in a year is of the order of 0.055 million cum
and is towards North and gross transport is of the order of 0.4 million cum. The sediment transport occurs
between 1.2 m and (-) 5 m depth contours. Shoreline changes studies indicates with existing north and south
breakwater of length 770 m indicate that accretion of 50 m, 84 m, 125 m, 142 m, 144 m and 144 m on of North
of Northern Breakwater was seen for 1, 2, 4, 6, 8 and 10 years respectively. After 6 years, the shoreline would
stabilize. Accretion of 44 m, 80 m, 126 m, 137 m, 140 m and 140 m was seen on of South of Southern
Breakwater for 1, 2, 4, 6, 8 and 10 years respectively. Maximum 34 m erosion on south of Southern Breakwater
was observed in 10 years. Overall, it may be concluded that at present the shoreline in the vicinity of the new
Mangalore port is almost stable.

WAAASHTIA e =
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RAHT YT NMP BT TISHT I | -15.0 m & FRER ST Bl §9E TG DI 8 3R T Iugad SfoiT TiemT s axa
B TS 5 | 3 I B IWd T, TTEAUE 7 Freseymiiamuy § < HTAR §E378 & U & & § I1g 9g1d &
Fia s & forg Tiordtg ufad sreaae a3 &1 SrRIY fohaT| & aRon | T 71U 1o & Ugd aRul & Waed adl
Ui AIg® 21-T0Sey &1 SUTN &R (-) 10 Hex R FHde-fHaR a3 STadryg (@ex $am 3R =) U & & fag
3ferg farar T | TR-ATA SR AFYH & TH & R JTSsgUisRuy gRT fbt 7T &5 3eqa & S8R 4% dc
WHTRA 3R TS d¢ dasc [ARAv HI 3feqg= § A {51 a1 § | a8 SUieRr g1 ¥ Habd fieran g i e
T TR TG T FRIMG (-) 10 HieR TERTE 202,50 JWR Y 3150 TR a0 & | gAX IR01 H WHEATR LITPACK BT ITANT Hh
dR vraTe faaRor 3R dexar uRadHl & SR BT ATHEH [l 7| Al § Tapd fArerdr € foh t aff & g Arar
FEE & MU & & § Y& dead! acrd uRag 0.055 fAfer o7 ex & o8 &1 § 3R ST 3 3R § aU1 9ahd
uRag 0.4 fafer o7 iR & %4 &1 31 dase uRkae 1.2 WeR 3R () 5 Her TevE & o giar g | devl uRad=
3t § Gobd freran ® 3 Hieiar SR 3R 2o iRy Bl warg 770 He B, U8 aufar i S Ry & IR A
50 Hiex, 84 Hiey, 125 MeR, 142 Hiex, 144 HeR 3R 144 MR DI GG HAW: 1,2,4,6,8 3R 10T & A TS 21 6
T a1, dedt fRR g smarft| férof oot e & <o H waer 1, 2, 4, 6, 8 SR 10 a6 & 44 Hiey, 80 Hiey, 126 ey,
137 MeR, 140 HeR &R 140 Hiex &1 3fG <& 78| ol Ry & afor & sifiwan 34 e Ferg 10 auf & @1 T
Fd e, I8 Feepy feTa S Tebd € fob adum & U AR §3M8 & SUR B del THT fRR g
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5931 - MATHEMATICAL MODEL STUDIES FOR EVALUATING HYDRODYNAMICS AND
SEDIMENTATION FOR ESTIMATING DREDGING OPERATION IN THE PORT OF MANDVI
GUJARAT FOR GMB

The port of Mandvi is owned and managed by the Gujarat Maritime Board (GMB). Gujarat Maritime Board
requested CWPRS to carry out the mathematical model study for evaluating hydrodynamics and
sedimentation for estimating dredging operation in the port of Mandvi Gujarat. The computational model
considered for tidal flow and sediment simulation covered an area of 12 km x 7 km. The studies were
conducted with the existing conditions in the port area. The current was observed to be 0.03 to 0.37 m/s in
existing condition. The model was then setup for the proposed condition to remove the approach channel and
extend the existing breakwater by 100 m with curve at the tip of the breakwater inclined towards the harbour
side. It was observed that there is no cross circulation and no significant change in current velocity near the
port area and the current varied from 0.01 m/s to 0.45 m/s.

MIKE 21 ST was used to simulate the sediment pattern in the vicinity of port. The model for existing condition
was simulated for a simulation period of 03 months. The sedimentation during different phases of the tide was
observed. It was found that minimum siltation is observed around the port area. The siltation pattern with
proposed layout is shown in the Figure. The siltation pattern after three months in the port area is of the order
of 0.18 m. The Siltation study indicates that siltation will take place at the entrance as well as at the east side
of breakwater and erosion will take place in the backside of breakwater. The total quantity of capital dredging
would be of the order of 1,92,000 cum. The average loss of depth is around 0.14 m for three months. The
maintenance dredging inside the channel would be in the order of 15,400 cum in three months period. Further,
it is suggested that maintenance dredging is required to be carried out annually to maintain proper draft for
smooth navigation of vessels and the dredging data is to be monitored regularly so as to understand the
sedimentation trends and arrive at an economical maintenance dredging quantity.

Siltation Pattern (Proposed)
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5931 - AT & forQ Aisd! ToRTd & Fe7E | dadTe Jara- & ATHa-d & e
S 3R SradTed & Yedicd & forg v ufaw srama=

AiSdl §EME HT WG SR TeeH ToRTd BRIeRH SIS (SuAeT) & U g | oRTd Biiersy a8 A Sl 9id 3R faggd
ST T § ToRTd & AISA! S H TAHTSH SaTaH & BT & oY TerTad AR fawTe & Hedid & o
T Ui 3reage R &1 SFRIY T | SR TaTg SR SHa¥Te @0l & ol AFT ST aTel W0 Ufde e 12
fotft x 7 forlt & & BT Sidfied &l o | TR SeNg & | Aiolal Rl & W1y SAiford fot 7T 1 URT Hier
fRufeat & 0.03 § 0.37 m/s T TS | UfaAH &1 TRt Rufa & fore ya=r Siepftar &1 gem $iR Hisel a¥i-Aed @aHdley)
1 §GME B 3R Fob §UAVT-AYD B! Alh W Tsh b 1Y 100 HISR deb dgI- & forg wifid fosam mar o1 g &ar
% ST &F & U PIs 1Y THAH el & 3R YRT T H His Tg@yul gRkad g1 g 3R URT 0.01 m/s H 0.45 m/s
SEARER

MIKE 21 ST &1 SUANT &8 & ST & SAHTG I Il B & g favan T o7 | Hielel fufa & fore ufaa
03 HEH @ 3fafy & forT Tad SrgeH-ur fbar T o1l SIR & fafie =RON & SR 3fadre- @1 Tl I8 U Ty f
§TE &5 b SYUR FHAdH e 38 7S 31 URaTfad =g & |y e uferey ot § e mar 81 dexwg & &
FF 7ER & 918 e HT UfaeY 0.18 Hiex & SIUR g | TS 3180 I Tavd fArerdT 8 o vawr srerfiar or 3R a1y g il
Ay & d BI 3R TG N 3R TXT-NYS & Uiey B IR &RUT §ITT | TAHTOH B Hdl JET 1,92,000 THICR & HH B
Bl TERTE FT ST THH I HeH & AT T 0.14 HieR B a1ftehT & 3feR I@RATG daHToi 9 He @t 3afy
H 15,400 T Hiex & &8 H g | SHP 31elTaT, T8 Id a1 S § b STeTol & Yars dareH & forg 3fad gioe s
TG & foTT WM a1 dAHTSH P aIH AT § AR dadre el &1 Faffg ©u ¥ AR &1 S arfee arfes
3faTE UGRI & JHSM S Udh 3R Ueb [ R@TG dAATS AT adh Ugd I |

HUHH
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5933 - MATHEMATICAL MODEL STUDIES FOR LITTORAL DRIFT & SHORELINE CHANGES FOR
PROVIDING INFRASTRUCTURE FOR FISHERMEN AT NAVABAG, VENGURLA, DIST.
SINDHUDURG, MAHARASHTRA

Navabag beach is located in Vengurla Tehsil at geographical coordinates 150 51' 23.92" N, 73037'15.19" E in
Sindhudurg district of Maharashtra state, India. The area is situated between two headlands with a narrow
opening at the shore of North headland that leads to the harbour area. The harbour is in operation with limited
infrastructure facilities provided to the fishermen. The tidal flows to and from the harbour through the narrow
opening of about 100 m carry sediments inside and make hindrance to the harbour operations. Hence the
Commissioner of Fisheries proposed to provide infrastructure facilities like breakwater, jetties dredging etc.
to facilitate uninterrupted navigation for fishermen of the harbour. Accordingly a breakwater of 500 m
oriented parallel to the north headland, jetty, wharf and dredging were proposed by the commissioner of
Fisheries.

The work has been referred to CWPRS to carryout studies related to sedimentation and breakwater designs.
This study pertains to the use of 1-D numerical model Litpack developed by DHI, Denmark of 2021 version in
flexible model. The study area involves considering the long shore of 5 km of Vengurla site situated between
headlands and two cross-shore profiles on either side. Model was set up for existing condition for the year
2009 and validated for the seawall structure constructed in the second decade of this century with suitable
discharged conditions of sediment flows. Experiments were carried out for the same discharged conditions
with the proposed breakwater. The results of the study indicated bidirectional flow of sediment due to
predominant directions of waves from West, Southwest as well as from West North West. The annual net
longshore drift is found to be towards North with an estimated 0.04 Mm3 and gross 0.25 Mm3. The impact of
breakwater oriented parallel to the north headland on the wind ward side is increase in rate of sedimentation
by up to 0.1 m per year for a distance of 2 km and beyond insignificant till the starting point of seawall. The
length of breakwater equal to the headland is recommended keeping in view the bidirectional flow of
sediment. The studies indicated that a meagre change in the length of breakwater may hamper the bypassing
effect of movement of sediment in either direction.

Simulation of shorelines for different years in proposed condition C and zoomed C1
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5933 - FaTdNT, At agta, Riygt forem, werTy # ugemi & forg gfrardt e ugrm s+
& fore adia sg1a SR devar ufiad=T & fore Tt ufemm sreaae

AN G d¢ YR & HERIY oy & Riygr ford & Wiiiferes Adie 150 51 23.92" W, 73° 37" 15.19" Gd Il
e § fRd 81 U8 &7 3 Ssded & o Rd 8, S ST} ¥SeE & PR W T Yepiuf GRYA & 1Y B ot daTe &
BT 3R A1 81 HFSR B UM Bt o= arel it gt glaenst & wry demg gt o g1 @ goo Hiex &
THI0T YRYA & AT F SIR-HIST §ETE 0% 3R I §8d1 § SR TAS¢ Bl 3R & Offdl § 3R Jeg & o J are
I AT & | SHFIT A 3 = HFSMRI & fog Fater Meprom oF Yfaym & o Ry, g1e daHTo ofg Sit
g YAUTE Te™ S &1 TRaTd 3@ | TEIIR, Aol UIeH Mad gRT IR 880, U1e, HRUT H1e 3R IR & THMIR
500 Hiex IW Ueh sihdTe’ UdTfad fasar am o7l

AT R RIS feSg ¥ Tafid srerm axa & e Wesgdtemuy & Yefifd foar mar 81 g8 sreoaq aiia
T H 2021 YIHRUT & SITISATS, SIS gRT [ABRId 1-t Tearats ufawm et & IuanT § Taifta 71 srema &
A gHl RE g8ds & dF 3R 1 HIY-WR NhIsd f¥Ud I7ai Grge & 5 fFi & dd fFAR R R w1 i |
Ui a¥ 2009 3 forg HiegeT fRufd & fore e fasar mam uT iR 39 I & gXR 3% | 3fadTe UaTg &1 Sugad fAdga
fRufa & Ty fAfHa wgg AR WRa=1 & forg A= foran mam o7 | oRaTfad dRRTee o 91y 3t (g o Rufa & forg yamT
foru U1 st & uRomdl 3 ufdm, SRor-ufi & wry-ary ufdm-Iw-ulty § we’ @ ugw el & HRu e %
fafe=r gare &1 Yahd fean| affe Fae deadf T81d S &1 3R AT 0.04 Mm? 3R ¥hd 0.25 Mm?3 & T1Y U
ST 31 e a8 @t 3R IR g8cs & MR dURIYS I BT THTT 2 fHet ok I 3t &t gt & g ufa af
0.1 Hiex T 3(a9TeA 31 &R | 9 TG <laR & Yl fig dd Aea@el= 81 SiadTe & fgfasr varg & eom & 7@d gu
BSUS & R AIRIYS B! AdTs BT RAGIN Bt AR g1 AT § Yobd Hadm 8 6 RIS $I dars § Argan
gfad= faret +t fo=n o srawre & Taer & UHTd & J1fed R Iaha g

weattaa fRufa (¢ ® ) faftra auf & fore aeansit &1 srgaor 8RS fam war (c1 9)
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5941 - DESK STUDIES FOR PROTECTIVE WORK OF STONE EMBANKMENT AT COAST GUARD
JETTY IN PORBANDAR FOR M/s K.K. CONSTRUCTION CO., GUJARAT

The city of Porbandar is located on west coast of India in Gujarat. A stone embankment was constructed to
protect the infrastructure at coast guard jetty, Porbandar. Due to cyclone Vayu, the 230 m long embankment
at coast guard jetty was severely damaged and endanger to existing structures along the seawall. In this
regard, the Project Authority proposed protection work to damaged embankment at coast guard jetty,
Porbandar and approached CWPRS to undertake the hydraulic model studies for the design of protection
work.

Accordingly, the detailed desk studies for the design cross-sections of protection seawall structure have been
evolved considering the maximum Design Water Level (DWL) of +5.50 m w. r. to CD and maximum breaking
wave height of 2 m. As per the requirement of project authority two alternatives; one with crest slab and
another without crest slab with stones in the armour layer have been worked out. The section consists of 0.8
to 1.2 t stones in the armour layer placed on 1:2 slope (in double layer) from el - 1.7 m to el. +6.5 m. A 3.0 m
wide toe-berm, consisting of 0.3 to 0.5 t stones is provided at el. -1.7 m. The crest of the proposed seawall is
fixed at el. + 6.50 m with 3 m wide crest. The Secondary layer consists of 100 to 200 kg stones below the
armour and toe layer. The core consists of 20 to 100 kg stones.

F4550m DWL
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5941 - TREeR ¥ A9H &.%. AU &, ToRTa & T Teve® ule IR URR dedy & GRS
o1 & fore S sreaa

UReER 26X ToRTd | HRd & Ui dc IR fRUd 1 dered uTe, UREeR H §Fard! gia &t JRem & o8 uh 1R & desy
&1 fmtor foran T oT| IehaTd a1 & HRUT, d¢ & U1 WR 230 Hiex ddl deady TR T § ifawd 81 mm o 3R 995
D1 EIR & 1Y Hal S & 1T TavT a9 741 4| 39 Gaie §, URESHT WIfeRur 3 dexed °re, UReeR | &faud
sy & foTT QRef SR BT URATd IWT 3R TREUT BT & fSoiz & ford STeid Ufaam sreae dvA & forw dresgtemey
3 XU foma

TEIIR, TREUT ST AR WA & SHUBUd IR HIT & (oY f[gd S AT BT +5.50 HeX wor. T Hal db
Sfferera fEue o Wik (Elesgua) 3R 2 Wer 31 3w sfdh1 1 $a% & & 8 3ad gu fawiid fear mar g
ORI TR & HTTRIHT & IR &l f[Adhed; U thic e & 1Y AR GIRT foHT e Wi & WY Hdd WRd &
TR & 1Y HTH BT T g1 WS H 0.8 ¥ 1.2 THURR BId § o 1:2 T IR (@18 IR H) el. -1.7 HeR el +6.50 HieR
TH W HFIT WA A g1 el -1.7 HL. TR 0.3 F 0.5 T TR} I Jad 3.0 Hier AT -6 UeM far a1 8 | vanfad It
IR B B el.+6.50 HIeX W 3 WeR NS e & Y 99 B 713 g1 Ybed WRd H FHad 3R € WRd & 14 100 F 200
fHal & TRR 81d &1 PR T 20 § 100 fHal & TR 1A 5
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5946 - MATHEMATICAL MODEL STUDIES FOR LITTORAL DRIFT AND SHORELINE CHANGES
FOR MIRYA BAY, RATNAGIRI, MAHARASHTRA

Harbour Engineer, Breakwater Sub Division, Ratnagiri, Public Works Department, Government of
Maharashtra requested CWPRS for carrying out the mathematical model studies for littoral drift and shoreline
changes at Mirya Bay, Ratnagiri, Maharashtra State. Accordingly, CWPRS was carried out mathematical model
studies for the littoral drift and shoreline changes along with proposed development of ASE bund and groins
in the vicinity of Mirya Bay along with coastline. LITPACK model is used to estimate seasonal/annual littoral
drift rates and its distribution on the profiles normal to shoreline and shoreline evolution model is used to
estimate the shoreline changes at Mirya Bay. The shoreline at the site is oriented approximately in North-
South direction. Estimation of seasonal/annual littoral drift rates and its distribution on the profiles carried
out for four profiles. For Profile A and Profile B the annual net and gross transports are 0.11, 0.13 Million m3
and 0.14 and 0.16 Million m3 respectively. The profiles C and D are shown similar annual and gross transports.
The maximum transport of sediment from cross shore at profile A is in the order of 150 m to 200 m and
maximum active transport of sediment is in the region of 100 m to 200 m. For profile B, it is in the order of 50
m to 350 m in the region of 100 m to 300 m. For profile C, it is in the order of 150 m to 200 m in the region of
50 m to 350 m. For profile D, it is in the order of 50 m to 200 m in the region of 75 m to 150 m.

Shoreline evolution model was carried out with four alternatives. After the period of 10 years, the shoreline
advancement about 150 m in cross shore from the existing coastline and the erosion in the down drift side is
about 25 m to the eroded location site. The alongshore advancement from the eroded site location is about
650 m and alongshore erosion from the eroded site location is about 200 m for Alternative-I. The shoreline
advancement about 260 m in cross shore from the existing coastline and the erosion in the down drift side is
about 50 m to the eroded location site for alternative II. The alongshore advancement from the eroded site
location is about 800 m and alongshore erosion from the second groin is about 150 m. The shoreline
advancement about 350 m in cross shore from the existing coastline and the erosion in the down drift side is
about 50 m to the eroded location site for alternative III. The alongshore advancement from the eroded site
location is about 300 m and alongshore erosion from the second groin is about 100 m. The groin placed in the
interval of 300 m all along the coast, the maximum deposition is about 22,956 square meters at MFH region
and maximum erosion is about 3,759 square meters at seventh groin region for alternative IV.

Distribution of Littoral Drift in Profile D in the proposed Development for Annual Period
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5946 - HERTY 314 & YATNRI | fraf @rst & forg oty sgma ok devar uRada & forg
i wfeer i

FEE AT, TIRIYS U YHF, IR, Tl A0 fIHTT, HeR1Y WHR A AssequleRey ¥ firl |rgl, Iami],
HERTY I H qd 9519 SR dev@l uRadd & fou i ufads sieme &= &1 oY fvan o1 [qagaR,
TegUIeRTy §RT 9Hg d¢ & Wry-91Y Pl W1l & Sraury & &7 § , TeHs a1y 3R s & TRafad [Ibr & a1Y-
1Y 9T §8Td 3R dexar uRad-i & forg iy ufad srera= favam mam| LITPACK Ufad &1 Iuai At / arffie
Tead 98Td & BT STHH A & foTe faan ST 8 SR I § dex SR dexdt faswr fame R 39 faavor &1
IuaT ot @it & qewar uRad-l 1 U T H & o fosan 81 T1ge IR devar amT STR-gfér fa=n # 3714 3|
At /aes dead §81d &1 &1 SgHM IR WhISal & fore foan T | ieTd &1 fIavul, eEd A SR %S B &
fore, wrwr: aiftfe fad iR T ukas 0.11, 0.13 Million M3 3R 0.14, 0.16 Million M3 g1 WHISA C 3R D F foT
Y 3R Jobd URGeT THH fGWT S & | MhTsd A TR 19 TR ¥ 3(adTe &1 3Hfibad uRag 150 Hiex ¥ 200 Hiex
F U H § 3R 3adTe H1 3fmdH Iy aRkasg 100 Hex J 200 Hiex & &7 # 81 Utbrsd B & forw 100 Hiex ¥ 300
Hex & &7 7 g8 50 Hiex ¥ 350 Hex & HH H 81 MbTed C & W 50 Hex § 350 Hiex & &7 & I 150 Hiex ¥ 200
e S HAA B MBISA D & fo1w 75 Mex ¥ 150 Hiex & &5 7 g8 50 Hiex F 200 Hex H HAA B

T fadr Ui aR fadedt & ar fasan T 110 I8 &1 3afd & dTe, Hislel 99 dc ¥ %19 de § TTHT 150 Hiex
DI TG B AT 3R T T8 B! TP Herd TTHT 25 HeR g1 dbiedad- | & o sRfed dbeH Wrge ¥ deadf
AT T 650 Hie 8 3R FHTTd R VI J dedal Herd TTHT 200 HieR § | adh e |1 % forg Aiejar dear § T
260 Hiex 1 fHIR T dedl Bt I 3R 2 981 &1 R RIS ABIH Trge W FHerd THT 50 Hiex 71 rRfed
BT TTZE F T IART TTHT 800 Hiex § 3R TR M F UK SR TIHT 150 Hex g1 I edb 111 F
forg, HISIaT dexar & TRTHT 350 Hiex ig UR T el Bt Idfd 3R RIST ABTH Trge W = 9814 $I IR Held
TRIHT 50 Hiex 31 SR ANHA WIge ¥ TACHT IAfd T 300 Hex 8 3R gER W § 3uddd Herd THT 100
Hiex 81 Jobfes Iv & R de & Iqry 300 Hiex & SicRTd § 3T 7T g, THUGT &7 H i ST 1T
22,956 @if Hiex § 3R A1dd g &7 H 3ifihan derd 1T 3,759 aif Hiex B

aifi¥e erafyr & fore uarfad faera A Mwrsa ) A adty 9819 &1 faavu
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5947 - MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS AND SILTATION FOR
DEVELOPMENT OF JETTY AT MANGINAPUDI FOR APTDC

“Sagarmala” a Government of India’s flagship programme envisages modernization of ports to augment port-
led development and to ensure development of coastlines to contribute to India's growth. As a part of
Sagarmala project series of passenger jetties are proposed in Andhra Pradesh State along the East coast of
India to promote tourism in the state which in turn would generate revenue and create employment. As a part
of Sagarmala project a passenger jetty is proposed by Andhra Pradesh Tourism Development Corporation
(APTDC) at Manginapudi in Krishna District as a potential site for the development of a water transport
facilities, catering to the needs of transport of material as well as passenger transport for commuters as well
as tourist visiting to the region in Phase-I and big size vessels in the next phase of development based on the
working experience. The proposed development consists of approach channel with a width of 40 m and depth
of 3.5 m below CD extending upto -3.5 m contour along with a turning circle of 72 m diameter dredged to 3.5
m CD.

Mathematical model studies were carried out to understand the tidal hydrodynamic behaviour of flow and
probable siltation pattern in the area of the proposed development. For the existing conditions the velocities
are comparatively weak in the creek with a maximum value of around 0.4 m/s when compared to at the
entrance of the mouth where they are of the order of 1.0 m/s. The maximum velocities are of the order 0.15
m/s in the offshore region. For the existing conditions the sand transport model predicts deposition inside the
creek area as well as in the offshore near the river mouth which can be attributed to weak strength of the
currents and at certain areas inside the creek near the mouth are subjected to erosion owing to relatively
strong currents at this location during the existing conditions. From the results of the sand transport model
for the proposed conditions it is observed that there is deposition to the extent of 88850 m3 per annum in the
area of interest (i.e., Turning Circle, Port Area and Approach Channel). As siltation is continuous process it is
suggested that the dredging has to be carried out in a shortest possible time with a suitable dredging technique
followed by pre and post dredging surveys. Periodical maintenance dredging is required to be carried out at
regular intervals to maintain the required depths.
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5947 - TSR & fore wri=mg, srisr wewr A wieq & fore fFrmrare ey #+1 & g
Sd-Tfa®t Td e T O ufaw= sreaa=

YR RHR & YT HRIHH "AFRATA" H 0 & B &1 961 3R YR & f[aewr # aie &7 & faw adia &t &
o &1 YT B B TIME! & SNYFABIHROT B URGTAT BT § | 5T F e BT 9e1dT 3 & oY YR & gdf
dqc & WIY 3iY YGR IoT H AT U1C DI GRRATAT IRIASHT Y1 & U G & U | FRaridd fbdm S s 9ga |
IO 3R ASATR | aRETAr gRESH & U6 TR & %0 § ST forel & Anf-gs! § oy uewr wded faem
e @S gR1 T e UIe o1 UdTd Sd uRkagH giaursl & fawrd & fog duifdd wie o =u 8 yarfad faar man
g o arEht ufkass & Iy a1y a1t & uRag Bl - § & & Tedh SR HTHSN HTHT & YR W B & o
T T §S 3MHR & SIS AF B SRl ! I HAT ¢ | YT faswra § ST aifgesT & drars 40 Hiex 8k -3.5
Hiex oRaT d@ faxgd 3.5 Mer Wt & e MRS & 1Y YAEER g9 st g 72 Hier ok 38 i€t & 9 35
Hiex do e |

TaTfad faer & &3 # T 3R YT T & SIRIT SIarTae sadeR &l 9H3H & forg g ufawr sreme feu
Y | HigeT IR & Ry, et & 39 T 0 I AR 81d §, STeT 3IfAdad a7 0.4 Hex/Ads ¢ 3R 7% gR
o 7 1.0 He/Ahs & HH W ST 8| UK & T AfYHaH a7 0.15 Hiex/ e & HH & & | Aeler uRRufaat & faw
d uRae UfadH, Wt &3 & 3R 3R T1Y 8 et & g & UM Uy & H 3aure o1 Higsgaroft & g, ford
YRTSAT Bt FHIR dATHd & foIE TR SEIT o YavT €1 HiolaT URfRufadt & e & Uy iR Wrst & 3fek 3 &
AT YRTY & HROT &R 8 GhelT & | TRaTiaa fRufaat & fere Ya ufkag= wfowm & ufvomdl & gg <an a1 § for veanfad
&7 (@, gHTIER 9, UTH &7 3R ST aifed]) & sfadre ¢ccko 9 Hiex Ui aFf Sar 819 &t SuTeT §1 dfe
3faYTeH U Tdd Ufshd 8, UMY I JiTa faam o & & Feesur ) i & & H JHa JHg § U I (b yUT dobeite
& T T ST ATfe Tt SIeT & HIE ¥ Ugd SR a1 # favor wden far ST a1fgu | 31avad TTexTs 991
e & fere Fafi sfavTa R smafiies Rt o1 srazgeddr g1 8|
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5948 - MMS FOR ASSESSMENT OF WAVE TRANQUILLITY AND SHORELINE CHANGES FOR THE
DEVELOPMENT OF JETTY AT MANGINAPUDI FOR APTDC

Andhra Pradesh Tourism Department (APTDC) has a proposal to develop small harbours for passenger
transport to encourage tourism. In this regard the Chief Engineer, APTDC entrusted CW&PRS to conduct
mathematical model studies to determine feasibility of the harbour and to design the harbour layout. The
mathematical model studies of wave tranquillity and shoreline changes at Manginapudi are described in the
technical report. Mathematical model studies for wave transformation were carried out with MIKE 21 SW
model and wave tranquility was undertaken by using MIKE 21 BW model at Manginapudi harbour with the
proposed developments. Wave propagation studies carried out for transformation of deep to (-)10 m depth,
the predominant directions of wave approach at the site of development are from 90°N to 180°N with incident
wave height 2.0 m, 2.0 m, 1.5 m, 1.5 m and 2.0 m respectively. Wave tranquility studies carried with existing
and proposed layout of approach channel with a width of 40 m and depth of -3.5 m below CD extending up to
-3.5 m contour along with turning circle of 72 m diameter dredged to -3.5 m CD. The results show that the
jetty and development area is tranquil with respect to wave disturbance considering the permissible limit of
0.4 m. Thus, the area of jetty will be tranquil throughout the year.

The orientation of the shoreline in the vicinity does not shows considerable variation. To study littoral drift,
one profile, South with the angle of the normal to the coast 1100 N is considered. The LITPACK model was run
for annual period. Annual northward and southward, transport rates were computed for the profile. The major
sediment transport occurs in the southwest monsoon, contribution in the rest of the duration is less For the
Southernmost, South profile; Net transport in a year is of the order of 0.209 million cum and is towards north
and gross transport is of the order of 0.512 million cum. The maximum transport occurs between 0.2 m to 1.5
m depth contour. This region has cross shore extent of 1845 m from the low water level. The major sediment
transport occurs during southwest monsoon. The sediment moving towards north and south will enter into
inlet mouth. The studies indicated that at the proposed site for a small harbour/ passenger water terminal is
safe with annual maintenance dredging. Hence, it is recommended that the passenger terminal may be
developed.
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5952 - DESK AND 2-D WAVE FLUME STUDIES FOR THE DESIGN OF REVISED BREAKWATER
CROSS-SECTION FOR THE DEVELOPMENT OF PORT AT VADHAVAN, MAHARASHTRA

Vadhavan is located on the West coast of India and is at about 110 km north of Mumbai City in the state of
Maharashtra. The Government of India (GOI) has a proposal to develop a major Greenfield Port at Vadhavan
with joint venture between Jawaharlal Nehru Port working under Ministry of Surface transport, GOI and
Maharashtra Maritime Board (MMB), Government of Maharashtra (GoM). It has been proposed to develop the
modern all weather new Port to handle deep draft vessels at Vadhavan. In this context, M/s JNPT requested
CWPRS to conduct the hydraulic model studies for the development of new Port at Vadhavan. Accordingly,
various hydraulic model studies carried out at CWPRS. The layout plan for the breakwater for the development
of new Portat Vadhavan was decided based on mathematical model studies. Based on the desk and wave flume
studies, the design cross-sections of breakwater with Accropode-II have been evolved and submitted
Technical Report No. 5648 in November 2018.

Further, the optimization of layout and crest level reduction to reduce cost of the project were discussed in
several meeting with Officers of JNPT, M/s Royal Haskoning DHV Consultant and CWPRS. During discussion,
it was decided to optimize the breakwater crest level considering Design Water Level (DWL) of 6.9 m wrt CD,
In this regard, NPT referred to CWPRS for conducting the 2-D wave flume studies for confirmation of
hydraulic stability and allowance of wave overtopping discharge to reduce the crest level of breakwater.
Accordingly, 2-D Wave flume studies have been carried out for revised breakwater cross-section at CWPRS.
This Technical Report described the details of the desk and 2-D Wave flume studies carried out for
confirmation of hydraulic stability and allowance of wave overtopping discharge to reduce the crest level of
breakwater for proposed development of Port at Vadhavan, Maharashtra. The cross section consists of 11
Cu.m and 13 Cu.m Accropode-II placed from - 6.4 m bed level to -19.0 m bed level. The top of the crest slab is
at el. +12.5 m level with a parapet top at el. +15.0 m. A clear carriage way of 7.5 m width is provided on the
crest slab. The hydraulic stability tests were conducted in the wave flume by reproducing the sections to a
Geometrically Similar (GS) model scale of 1:56 for trunk portion. The allowable wave overtopping discharge
observed at 2-D wave flume. The Design significant wave height (Hs) of 6.8 m to 7.5 m was considered for
evolving the design of breakwaters.

| AN X QI § RIS
Y i
040 £ R ] &) 2O

Revised breakwater cross-section and Wave flume studies for the design of revised breakwater cross-section for the
proposed development of Port at Vadhavan, Maharashtra
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5953 - DESK STUDIES FOR THE DESIGN OF COASTAL PROTECTION WORK FOR SEWAGE
TREATMENT PLANT AT COLABA, MUMBAI

The coastline near sewage treatment plant (STP) at Colaba, Mumbai has been experiencing higher wave action
especially during monsoon. The existing old rubble mound coastal protection work has been constructed
abutting to the compound wall of the STP plant suffered damage due to the higher wave action. The existing
compound wall has also suffered damages at some of the location of the coastal protection work. In view of
this, Executive Engineer, Maharashtra Maritime Board, Mumbai sought advice of CWPRS for the design of
coastal protection work at STP to prevent further damages of the existing protection measures. The total
length of coastal protection work is about 550 m.

The cross-section of coastal protection measures (seawall) have been evolved based on the data such as as
beach profiles, tides, waves and the existing site conditions etc. Cross-section consists of 1.0 t tetrapods in the
armour placed on 1:2 slope in double layer (thick 1.55 m) from el. +3.5 m to el. +8.0 m. A 2.5 m wide crest is
provided at el. +8.0 m. The design cross-section of seawall has been evolved considering High Water level
(HWL) of +5.20 m & Low Water Level (LWL) of 0.00 m with maximum breaking wave height of 2.4 m in shallow
depth at HWL in front of the structure. The wave period has been considered between 10 to 12 seconds.
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5957 - WAVE TRANSFORMATION STUDIES TO ASSESS THE WAVE CONDITIONS AT
PROPOSED NEW FISH JETTY FOR MUMBAI PORT

The Mumbai Port (MbP), one of the major, oldest and all-weather port of India is situated in the Thane creek
on the West coast of Maharashtra at Lat. 18° 54’ N and Long. 72°49’ E. The ships plying to port have access
through a wide estuarine entrance of about 10 kms and maximum tidal range of about 5 m prevails in this
region. The Mumbai port is having various major marine facilities viz. Indira Dock, Marine Oil Terminals at
Jawahar Dweep (JD) and Chemical Berths (First & Second) at Pir-Pau along with other minor berthing facilities
for ferries, fishing crafts at Ferry Terminal (Bhaucha Dhakka). The existing waterfront facility at ferry terminal
(Bhaucha Dhakka) is being used both for berthing of fishing crafts on northern side, while for passenger traffic
on southern side of common approach road to jetty. The port is planning to develop independent berthing
facility to handle 1000-2000 fishing crafts in water depth of about 2 m (below CD) having approach trestle of
755 m length from Clark basin. Further to this, Mumbai Port Authorities modified the earlier proposal of new
fish jetty at Clark basin and the location of proposed jetty (of about 100 m X 38 m) will be in line with the
existing jetty (Bhaucha Dhakka) i.e. extension of Ferry Wharf on further north with approach trestle length
reduced to 226 m connecting to the land near Malet basin as shown inFig.1. The wave transformation studies
entrusted to CWPRS to assess the wave conditions at new Fish Jetty location were carried out using
mathematical modeling for transforming waves from deep waters up to the proposed new Fish Jetty location
by TOMAWAC software (Telemac software suite). The wave model was calibrated by comparing the wave
climate observed in the model with the wave data collected at inner wave rider buoy location during the year
2003 for monsoon and non-monsoon seasons for prevailing bathymetry condition at that time. The data on
wave & wind climate for past 20 years (1997-2018) taken from NOAA was used for transformation of waves
from deep waters to intermediate water depth (17 m depth below CD). The model studies carried out reveal
that the waves are predominantly from South direction. It is observed that the occurrence of the significant
wave heights (Hs) lesser than 0.3 m is 97.77% per annum, while those greater than 0.3 m it is 2.23% per
annum at jetty location with avg. Wave period (Tz) ranging from 2- 8 sec for most of the duration. As fishing
crafts will be berthed at the proposed new fish jetty, assuming 0.3 m as tranquility criteria, the small crafts
will be able to berth safely for 357 days per annum. The plot of significant wave height (Hs) observed at new
Fish Jetty location in Mumbai harbour area is shown in Fig.2.

Earlier Proposal
of Fish Jetty

New Proposal
of Fish Jetty

Existing Approach
to be Demolished

Fig.1: Location plan of proposed New Fish Jetty in Mumbai Fig.2: Significant Wave Height (Hs) at proposed New
Harbour Fish Jetty, Mumbai
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TS (Hs) B! T T Ao 11 & I R Ufday 97.77% @71 a7 0.3 Hiex I HfE o1 i gd & 11 2.23%
gfcay g1 T DI (Tz) SATGIR A & 1T 2 - 8 YHUs g TRATfdd A8 o °Ie & R W A
ﬁmﬁ s Bt \_rlTQTﬂ Eﬂﬁﬂ 0.3 HicX B! U=~ AFES (tranquility criteria) A Y Bt :?I?b"lﬁ yfday 357
foll & fore WRfara w0 & 94 o3 H wem it Hes daxe & H Y A U1 & RIF W Smiia a¥
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5958 - FIELD DATA COLLECTION FOR DEVELOPMENT OF JETTY AT BHAGWATI BUNDER,
RATNAGIRI, MAHARASHTRA

The Bhagwati Bunder is situated in Mirya Bay, in Ratnagiri district of Maharashtra state. The part construction
of west or commercial breakwater upto a length 457 m was over in 1973, since then it has been serving the
port by providing the tranquil conditions in the harbour area. Maharashtra Maritime Board (MMB) has
proposed development of passenger cruise terminal and jetty at Bhagwati Bunder to cater to passenger ships
with length of 245 m and draft of 7.9 m. The permissible wave limit for berthing operations at Passenger Jetty
has been considered as 0.50 m. The physical model studies for wave tranquility were conducted at CWPRS in
the year 2020 and the suitable extension of breakwater was suggested and the recommendations were
submitted vide CWPRS Technical Report No. 5866 of November 2020. The existing breakwater has got
damaged over a period of time and studies for restoration of the breakwater were done at CWPRS and suitable
sections were suggested in the year 2021 vide CWPRS Technical report No. 5895. Further, the studies were
referred to CWPRS by MMB for assessment of flow conditions and sedimentation in the Bhagwati Bunder for
the proposed development of passenger cruise terminal. Since the prototype data of currents and sediment
concentration were not available for calibration of the mathematical model, the field studies were carried out
by CWPRS for required data collection in respect of tides, currents, bed samples, and sediment concentrations
during non-monsoon seasons during the year Feb-March, 2021. The water samples for sediment
concentration were collected during the monsoon season in September 2020. Tidal data were analysed and
tidal range observed at Bhagwati Bunder was 2.76 m during the period of data collection. The current
observations using ADCP (Acoustic Doppler Current Profiler) were carried out at the two locations; oneC1 at
outside the harbour basin at a depth of -12 m other, C2 at a depth of -7 m at inside the harbour basin. Current
data sampling were taken at every 15 minutes round the clock during the period of observation. Minimum
observed current was 0.006 m/s, maximum observed current was 0.510 m/s and average current was 0.159
m/s at location C1. At location C2 minimum current was 0.002 m/s, maximum current was 0.178 m/s and
average current was 0.056 m/s. Suspended sediment concentration in monsoon season varies from 280 mg/1
to 430 mg/1 whereas, it varies from 90 mg/l to 170 mg/l in non-monsoon season at different locations.

“ommercial {
Cl Breakwater
(457m)

‘BHAGWAT! |
BpRER.

Existing layout of Bhagwati Bunder with observed tide and current locations

PO ) (DT ©- )
— AP : 0D O

... =~ o




Annual Report | 2021-22

5958 - HIGd! §GT, IATIRY, HERTY # U1e & fIopry & e Wies Se1 W8
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forar Tam 11 | fe TIOTa ufaae & SiRiie & e URTST SR dasce UHTidl & Uieieisy scl SUasy el
T, 3o WesgUlRuy gRT a¥f WRasl-A, 2021 & SR TR-AFYH AW & SR SIR, YRT3f, g &
T 3R dASC gl & Hae T A= Sl W8 & forg & 3reag fopam mam ol RideR 2020 T AFYH &
AT & R qas¢ &I Ju-dl & fo1g Ul & A ThA [T T4 4| SIRN S o1 fazaiwor fovam am o
YT ST TIE B1 3l &b SR WA der T T 718 SaR BI T 2.76 Hiex 2t | vttt (cafies STuer &ie
MHISTR) BT SUIANT I U dad fadidh af R IR BT 7Y ¥; TgaT C1, TaR JR & a6 -12 m HI
TERTE IR 3R 37 C2 BTeR aRFA & 3feR -7 m B! TERT8 W SaAd Bi 3fafd & SRM &R 15 e # drarat
He¢ FAHM SeT AT fordn TR | C1 RIF W gAdH 3/adlfdd URT 0.006 m/s o, 3fIdwaH s@aifed URT 0.510
m/s 2t 3R 3T YRT 0.159 m/s 2 RIM €2 TR YATH YRT 0.002 m/s 2R, MfHaH 4R 0.178 m/s ot 3R
3T URT 0.056 m/s A1 Al Ml R AFRE & Ad # Fefad qase digdr 280 fefum/cdt I 430
forefium/at o e gt 8, STafes TR-Ir g 1y B a8 90 fiyeomi et & 170 foreiom et ao i gt 31

: “@NF
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5961 - MATHEMATICAL MODEL STUDIES TO ASSESS LITTORAL DRIFT AND SHORELINE
CHANGES DUE TO PROPOSED EXTENSION OF GROYNES AT KOZHIKODE, KERALA

Irrigation & Administration, Kerala has proposed to extend the length of 8 numbers of the existing groynes
located in a stretch of about 1.2 km from the north of northern groynes of Kallayi river estuary (latitude 11°
13'36" N, longitude 75° 46' 44" E). Itis observed that due to sedimentation, these groynes are no more serve
the purposes for which they are constructed such as to protect the sea wall and the adjacent beach road, and
to provide calmness in the desired area in the stretch. In this regard, model studies have been referred to
CWPRS to assess the suitability of extension of the existing groynes length and to assess its probable impact
on the nearby Kozhikode beach. Accordingly, mathematical model studies for littoral transport have been
carried using LITPACK software.

According to the model studies, annual southward and northward transports are computed to be 0.122 million
cum and 0.21 million cum respectively, with the net and the gross transports being 0.088 million cum and
0.332 million cum, respectively. Net longshore transport is towards north. The littoral transport is found to be
confined within a range of 750 m from the shoreline. The peak transport occurs at about 150 m from the
shoreline and about 75% of the total transport occurs between 0 m to 550 m from the shoreline i.e. between
+0.0 to -2.5 m depth contours. After a period of 10 years, the maximum cross-shore advancement at each
groyne due to the proposed extension would be more or less same as that of prevailing at the site. Further, the
effect of the proposed extension of groynes (8 nos.) on the Kozhikode beach would be negligible. However,
during monsoon season, the incident wave height of 2.5 m and above approaching the groynes at normal to
the seashore would hit the seawall in between the groynes causing partial damage to the wall which would
require periodic maintenance. As per the model studies, the extension of the existing groynes of the stretch
proposed by the PA would be suitable.

River Kallayi Estuary/ "
Mouth Rl
N\

Location map of project site at Kozhikode Cross shore distribution of littoral drift for
annual period
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5961 - BIPIS, I A YU-H (GROYNES) & YHITId faR & $RUI a7 9819 3R
dedl uRad= &1 3ead H31 & forg nfordiy ufaw srera=

TS SR TR fQUTT, R = Heardt et T (SMEfT=T 11° 13' 36" ST, SRR 75° 46' 44 " Yd) & FWR I
TTHT 1.2 Tt @t gt I Tt HisleT 8 U= &1 aTs SeT &1 UdTd fohal § | I8 <l 71 8 b Siare- &
HRUL, Y T 3 31 B el 71 B I8! § o ferd geT faor farar 7 g, S fob Iell dlaR, 9% e,
3T TG ¢ Ue® 3R difed &F H FRRAT UaH =1 Ud 31 &1 BT | 39 A&y T, Hiele T i dars
¥ IR @t Iugaddr 3R Figiers & TH fedH TS de W 396 JHIfad THId ST 1o dfaa=
LT & AT Y SHT B P QT8 e o Ud fIggd TR el &I Woll 77 81 deJuR, fets
AR BT SYART HRap dc1d URde- & forg i ufaam sreaa fasar T |

T Ui Sreral & SRR, aTftes G SR IR &1 3R TRag &I 0T HHRT: 0.122 fAifers =
ez 3R 0.21 fferm g9 tiex B, orow o 3R Tava ulkae H: 0.088 fferm g9 1fiex #iR 0.332 fiiferas
g fieR §1 Hd dc THFR URae IR &1 3R U1 71 8 | K uRkag= de @ & @ 750 Hiex & i
% R Tifera urn T g 1 TRE uRdes deidl ¥ TIH 150 Hiex Pt gl R § 3R $ot URag &1 T 75%
TG ¥ 0 Hiex ¥ 550 Hiex & & BiaT 8, AT +0.0 ¥ -2.5 Hie TeRTs URT & o9 g1 g | Ui 31eqa=
o gg uran a1 8 {6 10 9 Bt 3afY & §IE, TR fIR & BRI Ud® Uie U Sfisar yRAd™
I AT I & urft 718 g S g aRfufa § §1 39% SraraT, RaTfad U & fOR &1 diElieis
g d¢ TR YT 7709 g1 | gTaifds, A & SR 3T aTel! bR a¥i oMt $ars. Tt 2.5 Hiex
3R Y 3P TS § U & g W IS & bR d% Ugad! § 3R IE dlaR ¥ eherd g, oy
IR B 3% T gar 3, o e g <R & FHafta TevaE @t srazadsar gt 81 uRas
TN & GRT URATad HIS[al U1~ & aHals & fawdR P1 UIdHM Sfead=l o IR Sugad Uurdn 11 ¢ |

L
»
River Kallayi Estuary/ "
Mouth

aiffe 3afy & fore dR=y 3ruare &1 uRady
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5965 - MATHEMATICAL MODEL STUDIES FOR WAVE TRANSFORMATION AT PROPOSED
COAST GUARD JETTY AT OKHA, GUJARAT

Model studies were carried out for Wave transformation, wave hindcasting and storm surge analysis at Okha.
The wave conditions at this location will be used for design of retaining wall by Indian coast Guard near the
proposed jetty. In view of frequent storms and complexity of the bathymetry, wave transformation studies
were carried out to assess the accurate conditions of design wave heights of the proposed jetty and retaining
wall. The present report describes the information about storm data used in the past in the Arabian Sea off
Gujarat Coast, estimation of wave heights and surface elevations using MIKE 21 SW and HD, Extreme wave
height and storm surges for various return periods using EVA at the proposed location of Jetty at Okha. The
storm surge data fitted in distribution functions to predict its value for different return periods reveal that
storm surge of 1.75 m and 1.94 m may occur for return period of 1 in 50 years and return period of 1in 100
years respectively near the location of proposed jetty. Water level of 6.35 m and 7.04 m may occur for return
period of 1 in 50 years and in return period of 1 in 100 years respectively near the location of proposed jetty
at Okha.

BSERVED TRACK OF VERY SEVERE CYGLONIC STORM "VAYU" ()
T ="~ OVER EASTCENTRAL ARABIAN SEA (1047 JUNE; 2019) £

o)

(b) Wind field

(c) Significant Wave Height (d) Surface Elevations

Cyclone of June 2019
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5965 - 3T, TERTd H UATAd de&d UTe U a¥T uikad+ & forg riordta ufewm sreaae

a1 B a1 aRadH, T fESHIReT SR Tt @ex faxawur & forg ufadm sie f U 39 R R a8’
! RUFA 1 F¥aTTd TRATdd 1¢ o UM YRR deréid gd gRT Ref aid & f$ars= & oy fosar smem|
IR-SR 3 I BT SR SR BT Sifedd o1 ad gy, TRdTfad g1e 3R Ref i aia &t fesiea o $ars
&1 gélo UMY &1 3THa B & AT a1 URaaH S b 1T Idu Ruic & ToRmd e 9 g1 SRd
IR & 37t & SUANT fh T T4 T ST, TER Bt SHdTs BT STHM 3R HSdh 21 THS&Y 3R TIS! &1 STIRT
HRP g B ST, AARNE AR SHalg AR TRAIAd 3@ & °Ie &1 VI W EVA BT ITINT Hb A
ot 31afer & forg @8t I & IR ® SHGRY &1 auiH far mar ]| fafie arawht safy & forg 39 geaie
f¥arE @} ufasgaroft o= & for faavur wraf § T U @8t g Sel ¥ Udl gadT § 6 1.75 TWex SR 1.94
Hiex &1 T8t W 50 a8 § 1 & aToiT 3fafd $iR URaATfad °Te & A & U1 AR 100 T & 1 B amI!
3fafd & o B Tavehl ¢ | 3MET H URATIAd 1 & RIM & fAdhe 6.35 Hex 3R 7.04 Hiex &7 Fd WR HA: 50
aut o 1 Pt A Safey & fog iR 100 T & 1 1 aroRit @fy & fore g Adhar g

S 2019 HT IhaTd
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5966 - STUDIES FOR THE DESIGN OF EXTENSION OF BREAKWATER AT CAMPBELL BAY,
GREAT NICOBAR, ANDAMAN & NICOBAR ISLAND

Campbell Bay is located on the east coast of Great Nicobar Island at a distance of about 550 km south of Port
Blair. The bay is provided with 680 m long breakwater on the east side to provide tranquil conditions for the
movement of inter-island and main-land vessels. In view of heavy wave disturbances at the berth during
monsoon, the vessels were unable to remain stable alongside berth. In order to minimize these disturbances,
the Andaman and Lakshadweep Harbour Works (ALWH) authorities sought advice of CWPRS for the extension
of breakwater (300 m) at Campbell Bay, Great Nicobar Island.

The design of extension of breakwater has been evolved based on data such as wave height, tides & existing
conditions at the site. The breakwater section consists of 10 t tetrapods placed with 1:2 slope (in double layer)
on the sea side and 1-1.5 t stones in the armour with 1:1.5 slope on the harbour side. The sea side toe level is
fixed at el. -5.50 m extend upto an el. -12.0 m with 6 m wide toe-berm consists of 1.5-2 t stones. A secondary
layer consists of 1-1.5 t stones below the armour layer. Core consists of 20 to 100 kg stones and 0.30 m thick
bedding layers consist of stones up to 20 kg. The crest slab of 0.5 m thick is provided at el. +7.0 m level. A clear
carriage way of 7 m width is provided on the crest slab.

The hydraulic stability tests were conducted in the wave flume by reproducing the sections to a Geometrically
Similar (GS) model scale of 1:35. The section was found hydraulically stable by conducting the random and
regular waves of different wave heights through wave flume studies and recommended for the construction.
A design wave height of 4.5 m to 5.0 m is considered for the wave flume studies.

LEESIDE ... g+80m) presm o SEA SIDE
&

¢ +2.30m HWL
0.00m LWL

20 - 100 Kg. STONES

|

IOSm THICK BEDDING LAYER (UPTO 20Kg. STONES)

Recommended cross-section of Breakwater
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5966 - HUAT WIS, I FPIER, 3isH MR AP IaR v g § WRIYS & AR &
e & fore srema=

Fuad WS, Ic FPER 10 P gdf ae W Ry 8, o UIE saaR J T 550 fpeit SfRmr H § 1 @il § SieR-giy 3R g-
Y & TSl Bt MTATSITE! & 7T S RUfA T R 3 g Wit & gd @t 3iR 680 Hier TRaTS! avRig® 1 FaAfor
o T o7 | A & ERM 9Y R St d8Rl & UHTd & HRUT ST 9 & 1 FRR 8 @ ur kR A1 Hell 7Rl & gM
DI GAAH HRA & AU 3fSHM 3R TeIgT FE7ME BT (ALHW) 7 HIad Fret, I FepleR ¢ 7 RS & R
(300 Hex) & ¥@iH & oW =i o MR faggd ST JMaT (CWPRS) ¥ Tamg Al off |

% d¢ & [de a8 SaTs, SR SR RId IR Hiolel R & SUR IR dURIYS & fadR &t uReed1 fas i &1 18
| TRRIYE B 10 T P <CTUIS BT 1:2 F 3 R (IS WRd W) Had & T P1 d¥W W@ T g GUT 1-1.5 T I &b TRT
B 1:1.5 F G- R HId H S8 B R A T8 | 6 Hex A Al-a8 & 2 &) Tx Bt 3R el.-5.50 MR Fel. -
12.0 Hex TP 1.5-2.0 T URRI I [ATTATE | ATeATHD TR H 1-1.5 T URRI DI JHIAY HRP Had URd P 1< 38T 7T
g | PR A 20-100 el & TR 3R 0.30 Hiex A 38 Wa H 20 fora dF & gRI & afiferd fear mar g 1 0.5 Hfiex
Hie RRRER W B el. +7.0 Hiex & TR W G171 & | FRRGR Wi WR 7 Hiex DrerE U Wy yRaeg Anf @ g |

ST FRURAT TRI&UT 3 foTT SV &1e BT aT Al H 1:35 & S g (GS) Aed UHM W faeufid farar mar
| IR HTE Y I AT § Sieqg=i & g § fafts R ot arefese iR Faffa @il &1 Jera R ofdd =
I RRR urn M7 3R RIRIYS & Ffr & U Sy FTe &1 sraifed fovan mar | sieqamt B i e T dex &
SATS 4.5 Y 5 IR AR ST TR |
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5968 - MATHEMATICAL MODEL STUDIES FOR TIDAL HYDRODYNAMICS & SILTATION FOR
THE REVISED LAYOUT OF PHASE-I & MASTER PLAN FOR PORT AT VADHAVAN

The Vadhavan Port, a major Greenfield, all-weather port, is proposed to be developed through a joint venture
between Jawaharlal Nehru Port (JNP) and Maharashtra Maritime Board (MMB). The location of proposed port
is in Dahanu Taluka, Palghar district of Maharashtra state at Lat. 19° 55.8" N, Long. 72° 39.6" E and is at about
110 km North of Mumbai. The port layout consists of breakwater, stack-yard area formed by reclaiming area
of about 1428 ha in the intertidal zone at Vadhavan point along with various berths, liquid terminals etc. and
long trestle approaches (CWPRS TR No. 5583 of March 2018). The layout was further modified by the
consultants to JN Port by altering the shape of reclamation and relocation of various berths to accommodate
increase in quay length of container terminals. JN Port entrusted studies in February 2021 for tidal/wave
hydrodynamics & siltation to assess suitability of these layouts. In view of relocation of various berths from
southern side near Current Deflecting Wall (CDW) to the northern end of harbour, the studies carried out to
assess possibility of optimization of CDW reveal that the length CDW of 1.4 km is the optimal length. The
siltation studies for Master Plan & Phase-I layouts reveal that likely siltation in the dredged area will be about
8 Mcum/annum & 4.9 Mcum/annum respectively. The JN Port again revised the masterplan layout by shifting
the reclamation from intertidal region towards deeper depths with a north breakwater keeping the layout of
main breakwater same and termed as preferred masterplan layout. The hydrodynamic & siltation studies
carried out to assess suitability of this layout with and without north breakwater reveal that, there is cross-
flow at berths perpendicular to the reclamation face and the complex flow conditions are observed between
harbour entrance and turning circle. Also, the quantum of likely siltation with north breakwater (11 million
cum/annum) is significantly higher (70%) than that observed without north breakwater (6.5 million
cum/annum). Hence, the preferred master plan layout was further revised & the modified revised layout with
10.3 km long breakwater, offshore reclamation of about 1262 Ha, shore connected reclamation of about 222
Ha. and dredged area of about 1210 Ha with dredged depths of 22 m and 19.5 m below CD in approach channel
& dredged area respectively is finalized as master plan layout from tidal/wave hydrodynamic and siltation
considerations. The quantum of likely siltation in the dredged area will be about 8.45 million cum per annum.
Similarly, the studies were also carried out for Phase-I layout having the reclamation area of about 970 Ha
while the dredged area of about 981 Ha with depths maintained in approach channel, dredged area will be 20
m and 17.5 m below CD respectively while in berth pockets, it is 19.5 m below CD. The quantum of likely
siltation in the dredged area for Phase-I layout will be about 6.45 million cum per annum. The finalised master
plan & Phase-I layouts are shown in Fig.1.

Master Plan Layout

Fig.1: Finalised Master Plan & Phase-I Layouts of Proposed Port at Vadhavan
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5968 - TG FGRIE & TRUI-1 AYT HIRSR-WTH & TN FURIRT 3 SR Fesainid
YT TG DT O UfaHT Sreaa=T

YT FETE, T U THbIcs, 9 A Ja=iTTg, Sarexerd A6 Ut (S-4) 9T HeRTY HRicsH dis
(THTHE) & TG STH & HeqH ¥ fIHRd B $1 UR1a 5| TATAd §eiTg BT R FERIY Iod H UIerer
fOTcl & S/TUL ATDT | &R 19° 55.8' 3., TWIRT 72° 39.6' I, R AT Has A IR H 110 for . & g R Ryd
g1 O ST B RIS, aTeae YRR & TN SicR-Sarig & H TTHT 1428 3dex &9 IR HHF YH-guR
(Reclamation) & TTY-T1Y faftd a4, fafése efifaal onfe qut dd Iurm Ig nfire § (@ 1.fa.er.=m. dabia!
YO T 5583, AT 2018) | AT FEE o Y B oA, 070 & AGHRI gRT UH-JUR & DR I
eam, fafid 92 &1 WM uRkady axd qUT HeR cidl & 9 31 dars J 9ig DI JHRId HRA & g
RN T T | e Ui A TRadt 2021 T SAR/AER STeTiad 3R e 3 forg 37 = &1 Jugeddl &1
THT B & foTT 3reqg JiuT| e feraifaeT afa (WiSissy) & UM femft (Rw ¥ de3ie & ST BR
I fafia FUf & RIFTRU & HeoR, Telesy & IR B THTGT BT HTHTT B o 1014 [T 7Y S{eaqa=|
U IadT | b 1.4 5 ot dars Hieiesy syan daTs 81 AReR WH 3R @Rul- | =g & g e &
T § I Ul Il § fob aerATiord & H TTe B JuTfad A HHT: T 8 3R T9-Hier Ufd a¥ auT 4.9
3RS T-Mex ufa a9 grftl 97, T 7 fhR ¥ AReR-WH ST &1 SfaR-Saig & § TR U Bt 3R
RIFARA PReb TUT GBI TRIRIYD & ST bl GHH W U Th IRI RIS & 1Y YR b 38
YT 1 AT HRER-TH ST o =0 H HH 1| 39 AT b1 SuGdId BT HIherd hRA 8g
fohT 7T STasaTa 3R e 3779 J I8 Udl Iadl ¢ &, YH-JUR (Reclamation) ¥ dead 94 & I8! ydg
THHIUN § TUT T g §EME YA 3R GAGER A8 1 Tdha) & oia oifed varg &1 fRufa St st g,
o IearaHitg = U ¥ dig 37 Bt YUl |1 3P SHATdl, IR dWRIUD & 1Y TG bt GHIAd SR Bt A
(11 3REY-Hiex Ufdan), I TRIYD b fo=T1 <21 75 T (6.5 3REYH-HIeR Ufciay) Bt o1 § Ieara-
U Y 31fF (70%) 7 | IR, SATAATG N &1 INTAT FRb 10.3 6.1t THa1 TRIUD, 1262 FIFR B
A YH-JUR (Reclamation), 222 gaeR BT fH-R T JST YH-JUR (Reclamation) TUT 1210 gaex Bl
qamToid &5 (SURTH I9d adT dadTford & § HaekE Sl & - 22 M. 3R 19.5 M. &t JaHTd TevTs) &
Y ST B TAgaTia 3R e Bt 2P F sifaw wu foar man sifed AreR-w sifiarg & gemfsfa &=
T TTTE Y WUTId AT TIHT 8.45 3RS °9-Hiex Ufd I8 gHTt | ST PR, TRU-| & g off, fored 970 gaex &1
3gacyg H&I—ﬁw (Reclamation) Siafd 981 %EIET HT dAHTSId R (SUNTH I YT qAATSIT RER:
S S & A 20 M. 3R 17.5 1. T 94 BIeRPH1 & 19.5 M. BT IAHIId TERIS) A €, BT T
3T T | RO & TN & § TG Bt HHIAd AT THIHT 6.45 3R g9-Hiex ufd s gift| sifas Arex-
I T TRVUI-| T g 3mepfal 1 ¥ faaman man g

TP, 1: YXATFAd AT T BT ifaH ARSI -WIE TUT TRO1-1 BT ST

O D) LD T ©-
‘\ @ ST . =9
e —— 2 —eeeE—— ST
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5969 - MATHEMATICAL MODEL STUDIES FOR IDENTIFICATION OF DUMPING GROUND
LOCATION FOR DREDGED MATERIAL FOR M/S KOKAN LNG PRIVATE LIMITED (KLPL) AT
ANJANWEL, RATNAGIRI, MAHARASHTRA

Kokan LNG private limited is located in the West coast of India, having geographical location 17°32'06.90" N
and 73°09'12.83" E. This LNG plant is situated at about 4km southward from the mouth of river Vashisthi at
Anjanwel, Maharashtra. The Dhabol Portis located at about 800 m eastern side from the Vashisthi river mouth.
The KLPL port with trestle length of 1.6 km and jetty length of 420 m exists for transportation of goods and
materials. Adjacent to this, a 300 m solid jetty has been constructed for parking and loading/unloading
facilities. Also, one partially constructed 500 m offshore breakwater exists at about 2.3 km from the coast
which is proposed to be extended upto 2.3 km parallel to the shore to reduce the effects of waves in the vicinity
of port region. A 300 m wide and 8 km long navigation channel is being maintained at -14.3 m depth below
chart datum. The turning circle is about 700 m wide. The regular dredging is carried out to maintain the depth
of approach channel. All the dredged material is being disposed at the existing dumping ground area located
at 17°33'17.99"N and 73°2'43.47"E nearly about 9.5 km from the turning circle with the help of
hoppers/dredgers. The depth of dumping area is about -19.0 m below chart datum. In this regard, Kokan LNG
private limited (KLPL) approaches CWPRS to carryout Mathematical Model Studies to identify the alternate
dumping ground location at a shorter distance from the dredging area considering that the dumping materials
neither re-enter in the approach channel nor have any adverse impact on coastline or other marine facilities
adjacent to it.

The present study includes assessment of dispersion of disposed dredged material using Mathematical
Modelling with respect to prevailing Hydrodynamic conditions in the vicinity of port area. In order to examine
the hydrodynamic behaviour and siltation pattern in the area, 2-D Mathematical Model Studies have been
carried out. Hydrodynamic module, MIKE 21 HD and mud transport module, MIKE 21 MT were used to
simulate the behaviour of flow and transportation of silty-sand in the form of lump in the existing as well as
in the proposed conditions under the predicted tidal condition. The field data collection was done by CWPRS
during March, 2021 for tidal levels and currents. The bathymetry covers an area of 50 km X 30 km including
river stretch. The hydrodynamic simulations by MIKE 21 HD model indicate that the peak tidal currents in the
vicinity of dumping area are in the range of 0.15 m/s to 0.20 m/s. Based on Mathematical model results, two
proposed dumping ground scenarios / locations recommended at a shorter distance of 5.5 km and 4.7 km
respectively.

Anjanwel, Maharashtra

Location map of the project site
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5969 - AR HIHUT TeTgoll Yrgde ffies (Puadive) siodd, IARR, 7AERY H 3
et & forg ST Ids RIM &1 ugaE & fore wivria ufaar sreaae |

HIHU LU MISde fIftes YRd o ufgt de & Ry &, forest aiwiiferas fRufer 17°32' 06.90" IR $R 73°09"
12.83" Yd g | Ig TAT Wiic HERTY & SHoad § arrst 7t & GeM o 1L 4 foreit afaror &t ok Ra 1
STEd SaTe afrgt et & Yer & gdf fo=m & @ 800 Mt gt R fRd 81 Fuadine siermg & 71d 3R
It & uRkag & for 1.6 foeft e @ Sed 3R 420 Hiex daTs &t WISt WG ¢ | $9P STd & U 3R
AfET/3AAITST gfaemsht & fow 300 Hiex 31 ure 1 FAmfor foar mar g 1 39 srardr, Ue sif¥ie wu 3 fAftfa
500 HieR U R Y, I I TIHT 2.3 fhet R AiN[g 8 o §ex78 &7 & SIur & & & dgxl &
THT P HH FRA & [T e & THFIR 2.3 fedt ao faxaid o= &1 | g1 3 Sed & i -14.3 HieR
TERTE IR 300 Hex ST 3R 8 fwt At TewT=om Id § forest efir wdha TRTHT 700 Hier 91T 81 SWHA
IR D1 TERTE ! Y @ & forg Fafira Siom ot St g1 e Idba & @ 9.5 Tt gR gTR/SoR &t
e O gyt 3 Il & Aicer ST UdS (17°33'17.99"3FWR SR 73°2'43.47"74) &7 H 8U fhar @ 3|
SfthT &1 B T8RS A STH J TIHT -19.0 Hiex 12 B 1 39 Taey & Piepu1 Teru-ion wrgde fafies @uadiva)
Hesgtamuy ¥ Tud a1 § aifes Morda ufadr sreqg= & w3 IRt 8 J &1 @) gt R Idbfcrs
ST TS M &t UgaH &t 9Y, I8 ¢d gy b ST wnmelt 7 df ST arfiesh! & fhr & yamr ¥ 8k =
B 9% dc a1 39 Ue 3 qgat Jiaursft R $is ufded yuE US|

qAHT 37e0T H §GTT8 &5 & MU & &3 H Jaierd SierTiad redfedl & dae H ordtg Ufaae &1 SuanT
HRd U S8 RN & Trard BT e UMW 71 &F T e SagR MR g Y Pt 5iid HRA & g 2-
Y T ufaae sremae forar T 8 1 AIE 21 TAS! IR AR 21 THTT UiAHM &1 SUdNT Hislar 3R 91y &)
RTfad fRUTaT # waTe 1 a8 SR Ricdt-Xd & UaTs 3R URdg & HagR & SdHRul H & forg foban
T T | HSsgUTeIRTy gRT A, 2021 & R SR Wkl 3R URT13M & T Wice Se1 998 fovar mam ol
SRR, Tt & Ws wfed 50 fHH X 30 T & &F B FaR H |1 3D 21 TIS! YAHH gRT Tafad
3R Y bl firare & fob ST & & Uy 3 & H SaRIg YRTY 0.15 Hiex/A%S ¥ 0.20 Hex/Adhs B
i & 1 T wfaw o ool & SUR R HHRT: 5.5 it 3R 4.7 oot & H1 gt W & uRarfad ST
T3S URE=gl/RIA &1 RBIR &1 718 ]
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5970 - MATHEMATICAL MODEL STUDIES TO ASSESS THE IMPACT OF PROPOSED CAPITAL
DREDGING ON TIDAL HYDRODYNAMICS OF NEARBY AREA OF PROPOSED PORT AT
VADHAVAN

The Government of India (GOI) has a proposal to develop a major Greenfield, all-weather port at Vadhavan
through a joint venture between Jawaharlal Nehru Port (JNP) working under Ministry of Surface Transport,
GOI and Maharashtra Maritime Board (MMB) of Government of Maharashtra (GoM). The location of proposed
port is at Lat. 19° 55.8" N, Long. 72° 39.6" E in Dahanu Taluka, Palghar district of Maharashtra state and is at
about 110 km north of Mumbai. The JN Port has proposed to develop this port on the seaward side of headland
at Vadhavan by construction of breakwater, various berths, liquid terminals, long trestle approach and
reclaiming land. The area of proposed port is of about 175 Sq. km. The Expert Appraisal Committee (EAC) of
MoEF and CC, New Delhi has recommended the project for the grant of TOR with conditions to carry out
various additional studies. Based on this, JN Port referred the additional studies to assess the impact of
proposed capital dredging on the flow field in the nearby area of proposed port at Vadhavan for Phase-I &
Master Plan layouts. The finalized master plan layout includes 10.3 km long breakwater, offshore reclamation
of about 1262 Ha, shore connected reclamation of about 222 Ha and dredged area of about 1210 Ha with
dredged depths of 22 m and 19.5 m below CD in approach channel & dredged area respectively. The Phase-I
layout consists of reduction in offshore reclamation area (970 Ha) and dredged area of about 981 Ha keeping
the breakwater and shore connected reclamation same. The depths to be maintained in approach channel,
dredged area will be 20 m and 17.5 m below CD respectively while in berth pockets, itis 19.5 m below CD. The
hydrodynamic studies carried out using well calibrated model to assess the impact of capital dredging for
finalised Phase-1 & Master Plan layouts on the flow field (water level, currents) of nearby area of proposed
port at Vadhavan reveal that the variation in current strength is less than 0.45 % during non-monsoon as well
as monsoon seasons at all 15 locations (shown in Fig). The variation in water levels for Phase-I layout is less
than 0.050 % for all locations along the shoreline, mouth and inside the Dahanu creek as well as in the harbour
area for both non-monsoon as well as monsoon seasons for existing bathymetry and design dredged depths
in dredge area, berth pocket & in approach channel conditions. Similarly, for master plan layout wherein depth
below CD of 19.5 m in dredge/berth pocket area & 22 m in approach channel were considered, the variation
in water levels is less than 0.030 % during both seasons at all 15 locations. Thus, studies conducted reveal that
there is practically no impact of proposed capital dredging in Phase-I & Master Plan layouts of port
development on the tidal hydrodynamics of shoreline, Dahanu creek as well as in the harbour area of proposed
port at Vadhavan.

Variation in Current Strength Due to Masterplan Dredging
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5970 - ATYTT § YRATAd 9678 & Yo daHTe & fAdpedd! &7 § SR Jagaiid U
AT WUTT BT B B gd O Ufad= 3reaa=

YR TRBHR BT AT & U U T P Ice, Tt HIH §e1Te; Taead He UaH (S4), Ydd uRag
HATEY, HRA WRBR 3R HERTY FRICTSH dlS (THIHST), HERTY o0 WHR & Hgar I & H1eH ¥ I Rid
B BT UG ¢ | YA SGTE BT VI HGRTY I & YT il § S1u] dgitel # S&if= 19° 55.8' 3,
G 72° 39.6' T, R Gas & IR A 110 T, & g8 R R g1 917, T & 9 §eTg &I d14a H 38as
& & IR R $HH YH-JUR (Reclamation), TRIYS & Ard-T1y faftd 94, fafds il qur de
UMY I & 70 & 1Y fAwRyd R &1 URdTa § | URATidd eI &7 & T 175 1 fhamieR B
TTERT, a9 3R STadrg URad- HArad (@HSHSum), 75 foweh &1 faRivy gedie afifa g 2 faftm
SR 37ea FH=A & Tl &b AT TSR (TOR) F forw aRsrT &t R &1 81 $9F YR W, oA,
T = TRU-| 3R AR WH S & U areae § JRdfdd §exig & Asiaid! &8 § yaTg &1 RUfd R
TRATTId He AeTHTSM & THTT BT ST e B o SHRad LI ! A id fohar | Sifas Arer-wM =y
T 10.3 fob . Tl TRIRIYD, 1262 AR BT SUACHI YH-GUR, 222 5FcR B fb-IR  FST YH-JUR T4 1210
BFX BT Ao & (ST Algdhl qUT T & | HHRE: WSl & g 22 /. 3R 19.5 W, FI qadTiod
TERTS) IMHE § 1 TROT-1 S H SOt YfH-UR (970 gaex) H HHI TUT THIHT 981 g & aaiHTSH &
& Y-y TERIYE 3R fFIR I TS YA-FUR P! A G- M § | ST difgesT adr daHTe & J
A WL & A 20 W, 3R 17.5 WY, Ju1 94 PleRet & 19.5 M. Bt qamniold a1 SRIEd &R &1 Udd
g1 area § TRaTfad §eE & ASieid! 8 & UaTe @ fRUfY (URT Pt 1, Serar) W sifay fry Ty =Rur- |
3R AR’ WIH SR & o Yot daHToi & UHTd BT T HRA o SiRTifdhd Ufad ¥ fu e sTagamfa
ST T Ia § fob, It 15 R (o 6 enapfa H axifar T R IR-AMYE & Q-9 A &
SR YRT & T T =T 0.45 Ufa<rd O & g1 R01-1 T & ol STa-%R & wrar den, SgTy are!
& TG qUT et &7 3R deme & | Juft Rl R TR-TFYH SR AT Hd # Jiser sfndt sik
3BT TAHIId TERTS (SUTH aTfedT aul dadToi & B HAS: WS & e 20 Y. 3R 17.5 . quraef
HicR®T H 19.5 7 & AT 0.050 UFI=d I HH 5| T TSR, AR WH AN & 1T (ST aifgsdr aul
TAHTSH &5 § AR W8l & i 22 1. 3R 19.5 1. & qarford Texms) Tt 15 R IR a1 HHl & gRE
Sd-%R B =T 0.030 UfARd @ 1 81 39 YR, fhT 1T 3ieqg=i ¥ U8 udl Iadl ¢ f de, Sgu urs! &
TG qUT g+t & 3R TRATfad ared §eTe 8 & SARIT STAgalia TR TRU- | 9UT ARER W S o
TRATTAd A derHTSM 1 ATIING ¥ 4 Big UHTE Ta ¢
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5971 - MATHEMATICAL MODEL STUDIES FOR ASSESSMENT OF WAVE TRANQUILITY FOR
THE DEVELOPMENT OF MODIFIED FINAL LAYOUT FOR THE PROPOSED PORT AT VADHAVAN,
MAHARASHTRA

Jawaharlal Nehru Port Trust have a proposal for development of Vadhvan satellite is located on south of the
Dahanu port and 14 km north of TAPS (Tarapur Atomic Power Station) on the west coast of India. The port is
being planned with a 10.3 km long breakwater. The mathematical model studies for assessment of wave
tranquility for the development of proposed port at Vadhavan, Maharashtra were conducted at CWPRS in two
stages viz., estimation of nearshore wave climate using spectral wave model MIKE 21-SW to derive near-shore
wave climate at -24 m depth and, assessment of wave tranquility in the Port basin using MIKE21-BW model.
The detailed wave tranquility studies and recommendations for the Initial and the Final layouts were
submitted to the project authorities. The JN Port Official Further requested for additional model studies for
the revised master plan layout with and without North Breakwater.

The preliminary wave tranquility studies carried out for hydrodynamic and wave tranquility indicated that
the revised master plan layout with and without North Breakwater was not suitable from the hydrodynamic,
siltation conditions and wave considerations. Subsequently, revised Final modified master plan Layout was
proposed by JN port officials and studies are carried out for the proposed port layout. The predominant wave
directions at -24 m depth were found to be from SW, WSW, West, WNW and NW directions. Maximum
significant wave height would be of the order of 3.0 m. The wave tranquility studies using MIKE-BW for the
Final Layout with incident significant wave heights of, 2.5 m from West, 1.5 m from WNW and 1.5 m from NW
direction indicated that significant wave heights in the port basin are generally in the range of 0.2 m to 1.0 m.
Higher significant wave height of about 1.0 m is observed at CT07 Jetty. The downtime will not exceed 10 to
12 days in a year.

2 Lake

Index Plan of Vadhavan Port, Maharashtra
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5971 - GYT, HERTY H YT g3 me & ferg Wenfira sifaw siftmara & faemy & frg
T FRIAT & 3ipa- & forg Ty ufaw= srea=

SATERATd g% UIc g% & U1 YRA & UIYH dc R G §&x8 & Giaml § R dediey (@RIgR AT
Solf W) F 14 {5l IR 7 RUa g9 IwIE & b &1 U1 81 ST & Ao 10.3 foret oa a
NP B WY §15 Of 6! § | UG, HERTY H TRATAd SGE & [9b™ & T a1 FRRAT & 3M1dhad & g
T Ufam sremae SesgdieRuy & & TRl & e fear mar u11 -24 Hiex TERE R fFR & U™
dd GATSHE U HR- & [o1g Waed ad Aled AR 21-THe&y HI SUINT dd gU Havead! auil siadrg &l
3T 3R ATSH 21-Sey AIsd BT IUAN FXd U UIE SRH B a1 FRRIRdT &1 e | TRYS 3R sifad
= & fore favga aT FRRAT sreage SR RIwIRRY ufkaisrn i1l &1 IRgd &1 121 ST uaH
STABRY = 3T TN ARER WH AR & oI ITR a1 e o fo1 sifafad ufaas siega= & fog
SRIY fopa|

STerTfd® R R fRRT & o frt U IR aivT FRRRET s1eqa= = Wdhd faan fos Sasl i1 J4s & ary
3R ITd T T A=MFAT AR W@ SN T8 SIerTice, TG &t Rl SR @8R & fdaR I Iuged el ol
AP F1G ST UTH ISR gRT Sifad T=Nfeg ARex @ S TRaTfad fasar T o7 SR yRarfad
SeRTE AT 3 7w 3rema foban T -24 Hiex TeRTE Wy ¥ fawd o ufEm, uffm afdor ufye,
OfEH, T IR ufdi $iR IR ufdm fammsit @ urg 2| sifrean He@yul aRiT SdTs 3.0 Hiex & & H &t gt
3ifad U= o oy TS eh-dlS sy &1 SUTNT dhid gU AT FRRURAT 31eraT, iy 9 2.5 Hiey, ufgy 3k ufgm
T 1.5 Hiex 3R IR UfyH =M § 1.5 Hiex & Tyl der SHdls & Y Jobd fHedr § f dexvmg aRkq d

TE@qUl TR SHdls STHAR TR 0.2 S I & gict 1 o7 Wret & @Mt 1.0 Hiex & Heayu! et de”
3T TS B SIS H UH Iy B 10 ¥ 12 o & eifdes 1€t gl
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5972 - MATHEMATICAL MODEL STUDIES FOR THE SHORELINE CHANGES FOR THE
PROPOSED DEVELOPMENT OF FISHING HARBOUR AT TADADI, UTTAR KANNADA DIST.,
KARNATAKA

Ports & Fisheries Division, Bhaithkhol, Karnataka have a proposal for development of a fisheries harbour at
Tadadilocated at Latitude 14030' 50" N and Longitude 749 21' 09" E, along the west coast of India. The location
at Tadadi. Ports & Fisheries Division, Karnataka have evolved a layout with the proposed fish landing
development referred the studies to CWPRS to examine the adequacy of the proposed port layout for the
development of the fishing harbour. The Layout was proposed with the fish landing development of length
350 m and North breakwater of 600 m of length. From the preliminary studies of Wave and Hydrodynamics /
sedimentation considerations, the 450 m optimized length of North breakwater was recommended. The
mathematical model studies for wave transformation and shoreline evolution were carried out in three stages,
Transformation of wave height and wave direction from deep water to (-) 10 m depth using spectral wave
model MIKE 21-SW model., Wave tranquility studies for most predominant incident wave condition using
MIKE - BW., Simulation of littoral drift distribution due to construction of the proposed breakwater of 450 m
length for the harbour using LITPACK software.

The studies are carried out for the proposed port layout indicated that the predominant wave directions at -
10 m depth were found to be from 2400 N to 3000 N. At the proposed site net sediment transport in a year is
of the order of 0.07 million cum and is towards North and gross transport is of the order of 0.17 million cum.,
there will not be significant changes in the existing shorelines due to proposed development and
sedimentation due to the littoral drift in the fishing harbour will be almost nil. A North breakwater of 450 m
length would be adequate and recommended to provide almost round the year wave tranquility at the inlet
and at berth for fishing operations round the year.
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5972 - TSI, IR HAS foTd H A I & WRdTdd fadrT & forg devar ufvad— 7g
o wfawT srema=

TG 3R ARG YHTT, DA, FHiicdh & U HRd P Ui de & Ty &= 14° 30' 50" IR 3R SR
74° 21 09" g4 W YT TS H Th T S & AT 1 URATd g1 SN IR e fquTT, Hifess 3
JeTe! & URaTfad Al dfeT [amm & 1 Ue S fasRid fasar g S Al UshsH & daxvg & fadb
& forg TRafad dexmg ST &1 gt &1 S & & oIt SesgUisRuy &I 3eaa e &l g
ST BT 350 HieR TaTs & AS T AfST BT SR 600 HieR TaTs &b ST AT YD P A1 FRTfad fopa
T YT 8RR SIaTiaes / SfadTe- & URMNG gl 9, IRt a4 Bt 450 Hiex SFHId ddTs Bt
Ry o1 12 of 1 a8 ufkadH SR dexat fawra & ferg it ufomm sregg= = =Ror & farg e 9, a3
3aTS &1 URad 3R TeX U J o =M (-) 10 Hiex TERTE b quishHIg a¥T UiaH HAIS® 21-T08sy,
YT T SUTRT AT, T FRURAT 3 o {7 ATSeh- S sy b1 SUURT Bl gU Jad YA FY H TeR Bl
fRufq, fore e Tt daR &1 IUTN FHRh GG & folE 450 Hiex AETg & URAIfad a<iT A4S o A0 & HROT
deddl 9gTd faavur &7 Sigavul|

TRATTAd SexTTg SN & fore fort U sreqe1 ¥ ohd firardn 8 o -10 Tex TevTs IR U9 e fa=T 240°
T4 ¥ 300° Jd I UTs 718 ot | TRATad W13e R T a9 H $d dasde ukag 0.07 e gdfier & sH o1 8
3R I PI 3R § IYT b uRde 0.17 Wfera g7 Hiex 81 uRanfad fawrd & &RoT Hisel dev@nsd # &g
AEAYU! IRac el BN 3R Tl Udhe & §aNg H dcig §81d & HRUT SauIe- TRTHT I &l S|

450 Hiex GaTs o1 T I T A YT BT 3R ITel 4R Hedell Ueb S & e & 1T STeie 3R o2 TR @it
TR Y T FRRAT TG B D1 RABIRRT &Y St |
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5976 - MATHEMATICAL MODEL STUDIES FOR THE HYDRODYNAMICS AND SEDIMENTATION
FOR THE PROPOSED DEVELOPMENT OF FISHING HARBOUR AT TADADI, UTTAR KANNADA
DIST., KARNATAKA

Ports & Fisheries Division, Bhaithkhol, Karnataka have a proposal to expand the existing fisheries harbour at
Tadadi by reclaiming an area of 350 m x 200 m. Ports & Fisheries Division, Karnataka have proposed a layout
for expansion of existing fisheries harbour at Tadadi. The proposed layout consists of 270 m length for fish
landing, 50 m for beach landing, 53 m for repair work and 30 m for sloping hard along with a river training
work of length 600 m. Accordingly, Ports & Fisheries Division, Karnataka referred the modeling studies to
CWPRS to examine and optimize the proposed layout considering various hydraulic aspects. In the present
Technical Report, the proposed layout is examined and optimized considering hydrodynamics and
sedimentation aspects.

Under the existing conditions, the velocities at inlet are about 0.35-0.40 m/s which increase by 35-40% by
providing a training work of 300 m length which should be good enough to effect necessary inlet stability and
from the considerations of sedimentation too. During the studies, five scenarios were simulated i.e. (i)
reclamation with 600 m long proposed breakwater, (ii) reclamation with no breakwater, (iii) reclamation with
200 m breakwater and, (iv) reclamation with 300 m long breakwater, (v) reclamation with 450 m long
breakwater.

Reclamation and breakwater of 300 m would be sufficient to improve the hydraulic condition at the mouth
and prevent entry of littoral drift in the port area. However, based on operational requirement during
monsoon and wave tranquility considerations at berths, a breakwater of 450 m is recommended. There could
be sedimentation on the lee side of reclamation and breakwater due to prevailing littoral drift but it will not
modify the hydraulic conditions in the entrance channel and channel will be safe for navigation. Hence, it is
recommended that breakwater may be curtailed to 450 m from proposed 600 m.

[m]

4200

4100 1

4000

3900 §

3800

3700

3600 §

F

T — - T T T
3000 3200 3400 3600 3800 4000 4200

Optimized layout of Reclamation and Training work of 450 m (Recommended)

159



Annual Report | 2021-22

5976 - BAICH P IR PAS forel H dsTS AfRTS ! de78 & UdIfad fawrg & forw Savfas
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5978 - STUDIES FOR THE DESIGN CROSS-SECTION OF WESTERN (MAIN) BREAKWATER
EXTENSION FOR THE DEVELOPMENT OF FISHERY HARBOUR AT THENGAPATTINAM,
TAMILNADU

Thengapattinam fishing harbour is situated at 8° 14’ N Latitude 77° 10’ E Longitude in Kanyakumari district
of Tamil Nadu State of India. The existing fishing harbour consists of two breakwaters 660 m long Western
(main) breakwater and 260 m long eastern breakwater. The most of high waves during monsoon season are
propagating into harbour entrance without breaking. As such, the fishermen are facing the difficulties to
operate their vessels near to harbour entrance due to the high wave action and accidents have been reported.
In this connection, the DHI India suggested an extension of 200 m in the main breakwater (Westerly
Breakwater) to provide suitable protection from high wave impact at harbour mouth, which would further
reduce transmission of waves inside the harbour basin. . Further, the layout plan for the proposed extension
of about 633 m long Western (main) breakwater for the development of fishery harbour at Thengapattnam
was prepared by department of Fisheries, Government of Tamil Nadu with consultation with fisherman.

CWPRS carried out mathematical model studies for wave tranquility and shoreline studies and proposed to
extend the main breakwater (Westerly) by another 633 m. This report describes the studies for the design of
cross-sections of Western (main) breakwater extension evolved at various bed levels. The extension of
Western (main) breakwater section consists of 5 cum CORE-LOC in the armour units placed at 1:1.33 slope
from existing Western (main) of breakwater up to (-) 13 m bed level for about 533 m and roundhead portion
consists of 6 cum CORE-LOC in the armour units placed at 1:1.33 slope at (-) 13.5 m bed level of about 100 m.

3

- % &8 8 8 8 %8 E § § B

Proposed extension and Design Cross-section for roundhead portion of Western (main) breakwater extension for the
development of Fishery harbour at Thengapattinam, Tamil Nadu
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5979 - MATHEMATICAL MODEL STUDIES FOR WAVE TRANQUILITY AND SHORELINE
CHANGES DUE TO PROPOSED EXTENSION OF MAIN BREAKWATER AT THENGAPATTINAM
FISHING HARBOUR IN KANNIYAKUMARI DISTRICT, TAMIL NADU

Thengapattinam fishing harbour is situated in Kanyakumari district of Tamil Nadu State of India. Presently,
the existing fishing harbour entrance is aligned in such a way that it remains almost fully exposed to most of
non-breaking direct high waves during the monsoon season. The fishermen are facing the difficulties to
operate their vessels near to harbour entrance due to the high and broadside wave actions and accidents have
been reported. In this connection, department of Fisheries approached CWPRS Pune for necessary solution.
Mathematical model studies were carried out at CWPRS taking account of offshore IMD data off
Thengapattinam. Mathematical model studies for transformation of wave height and wave direction from
deep water to (-) 20 m depth using spectral wave model MIKE 21-SW indicated that predominant directions
at (-) 20 m depth are from 157.59 N to 270° N . Mathematical model studies for wave tranquility studies were
carried out with revised fishing harbour, Modified layout (layout evolved at CWPRS) and for the revised
Modified layout of the fishing harbour. Wave tranquility studies for revised fishing harbour layout indicated
that the significant wave heights at harbour entrance would remain in the range of 1.0 m to 2.5 m for all
predominant wave directions except west direction which are much higher than the permissible limit for safe
navigation. With this revised layout the fishing harbour will have about 40 days downtime mostly during the
monsoon period. The Modified layout (evolved at CWPRS) with 150 m extension in the western breakwater
enables reduction in the wave heights near the entrance to upto 0.8 m which is within the permissible limit
and harbour would be available for operation for entire year. BW simulations carried out with the Revised
Modified layout provided by project authority having total extended length of breakwater about 633 m shows
that with modification like smoothening of breakwater and shifting of the western breakwater tip upto depth
of (-) 13.5 m will slightly increase the wave heights inside the fishing harbour but the wave conditions will be
under the permissible limit of 0.3 m at berths. Hence, this layout can be recommended for development of
harbour for fishing operations throughout the year safely. Littoral drift studies indicates with north side
profile net transport in a year is of the order of 0.028 million cum and is towards North and gross transport is
of the order of 0.65 million cum while with south side profile net transport in a year is of the order of 0.022
million cum and is towards North and gross transport is of the order of 0.80 million cum. Litline studies
indicate that shoreline will advance by 57 m, 70 m, 73 m, 95 m, 105 m and 115 m south of Southern breakwater
in1,2,4,6,8and 10 years respectively. And It is also estimated that shoreline would will advance by 58 m, 73
m, 98 m, 95 m, 161 m and 256 m North of Northern breakwater in 1, 2, 4, 6, 8 and 10 years respectively. As
per the shoreline changes studies, it is indicated that the impact of proposed extension of the modified layout
will be negligible on the shoreline.

Location Map of Thengapattinam Fishing harbour
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5981 - MATHEMATICAL MODEL STUDIES FOR WAVE TRANQUILITY FOR THE PROPOSED
EXTENSION OF BREAKWATER AT MUS IN CAR NICOBAR

Car Nicobar having latitude 9.241261°N and longitude 92.780614°E is the northern most island of the Nicobar
group. It is situated at a distance of 240 km from Port Blair in the Bay of Bengal. Due to its geographical
location, the island is strategically important. Mainland ships and inter-island ships call at Car Nicobar
regularly. At present, harbour at Mus, Car Nicobar Island catering inter-island ships consisting of 490 m long
breakwater with a 90 m long wharf on its lee side. In order to facilitate berthing of bigger vessels viz. inter-
island ships and mainland ships along lee side of the existing wharf, the Chief Engineer & Administrator,
Andaman Lakshadweep Harbour Works (ALHW) has proposed to extend the length of the wharf by 60 m. In
this regard, Chief Engineer & Administrator of Andaman Lakshadweep Harbour Works (ALHW) requested
CWPRS to conduct model studies to examine the suitability of extension of the wharf length and to assess its
impact on berthing region. Mathematical modelling studies for wave tranquillity for the proposed extension
of wharf on the leeside of breakwater at Mus are reported.

Wave propagation studies carried out for transformation of deep-water wave conditions to -18.5 m depth
which showed that the predominant directions of wave approach at the site of development are from WSW,
WEST, WNW, NW, NNW and North with percentage of occurrence 29.83, 7.26, 1.48, 1.38, 8.26, 14.85
respectively. The wave heights are ranging from 1.5 m to 3.5 m. Studies carried out with the layout suggested
by the Project Authority with 90 m extension of wharf indicates that the maximum wave heights inside the
harbour basin would be more than 0.4 m in the designated berthing areas, which does not fulfil the permissible
limit. Studies carried out with the modified layout with 90 m extension of wharf as well as 100 m extension of
breakwater indicate that the maximum wave heights inside the harbour basin would be less than 0.4 m in the
designated berthing areas, which is well within the permissible limit. Considering the results of simulations,
the layout with the proposed extension of breakwater is recommended at Mus Harbour.

] o] |s

Bathymetry with 100 m Extension of Wave Height Distribution in Harbour
Breakwater
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5982 - MATHEMATICAL MODEL STUDIES FOR WAVE TRANSFORMATION AND WAVE
PROPAGATION FOR PROPOSED THIRD STAGE BREAKWATER EXTENSION AND WHARF AT
ANDROTH ISLAND, LAKSHADWEEP

Androth is one of the major Island of the Lakshadweep group having area of 4.8 sq.km. The Lakshadweep
Administration and public representative feels that all weather port is required to be established in Androth
Island so a proposal is made in a smaller scale for accommodating the ship having the draft of 5.2 m, for this
layout, mathematical model study for wave tranquillity in the harbour area was carried out at CW&PRS. The
mathematical models MIKE21-SW and MIKE21-BW were used for simulation of near shore wave field and
wave disturbance in the proposed harbour area respectively. In the present report, Mathematical Modelling
Studies for Wave Tranquillity for alternate proposal for third stage breakwater extension by 200 m and wharf
150 m long at Androth Island in Lakshadweep are reported. The nearshore wave climate at the site was
determined by MIKE21-SW model. The wave disturbance in the harbour area was studied using MIKE21-BW
model. The nearshore wave conditions obtained by the MIKE21-SW model indicated that during the entire
year, the predominant wave directions at -12 m near the proposed site of the harbour are from NNE, NE, ENE,
WNW, NW, NNW and North with percentage of occurrence 5.54, 2.31, 4.29, 33.16, 12.65, 11.83 and 27.58
respectively. The wave heights are ranging from 2 m to 4 m. However, to cover adverse conditions wave
conditions considered as the input for wave tranquillity studies are for the wave incidence of NNE, NE, ENE,
WNW, NW, NNW and North are 2.5 m, 2.0 m, 2.0 m, 4.0 m, 4.0 m, 3.0 m and 2.5 m with 10 sec wave period
respectively.

Present facility available at this island includes a RCC jetty located at the northern part at a depth of 1.8 m, to
facilitate the berthing of small crafts and Pablo and 60 m long berth on the lee side of the breakwater along
5.0 m contour. The entire harbour basin would have desired wave tranquillity throughout the year for WNW,
NW, NNW and North but desired wave tranquility was not achieved for NNE, NE and ENE for some days in
monsoon season. The mathematical model studies for wave tranquillity using MIKE21-BW were carried out
by considering the proposed layout. The layout has 300 m extension of breakwater and construction of 150 m
long wharf. The entire harbour basin would have desired wave tranquillity throughout the year. The proposed
layout is recommended for the development of an all whether port at Androth Island.
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5983 - PHYSICAL MODEL STUDIES FOR WAVE TRANQUILITY TO ASSESS THE EFFECT OF
VIZHINJAM INTERNATIONAL SEAPORT, KERALA ON THE EXISTING FISHING HARBOUR

The Vizhinjam is situated in Thiruvananthapuram district of Kerala state. The location at Vizhinjam Port is
fully exposed to incident waves from the Arabian Sea with maximum significant waves of upto 4.0 m Hs from
the quadrant South to WNW. The length of the proposed VISL breakwater is 3.1 km extending into the sea of
which an initial breakwater length of about 810 m has already been constructed. On the west of the proposed
port, there already exists a fishing harbour with about 300 m length of Southern breakwater (Leeward
breakwater) and 520 m length of Northern breakwater or seaward breakwater. The VISL has proposed
construction of a 140 m long mole to create an additional fishing berth of about 500 m length alongside the
port breakwater. The VISL approached CWPRS to study the effects of construction of seaport breakwater and
mole on the wave hydrodynamics aspects of the existing fishing harbour and to assess the suitability of new
fishing harbour and 140 m long mole from the considerations of wave tranquillity and to suggest remedial
measures, if any. The wave tranquillity limit for fishing operation at berths had been considered as 0.30 m and
0.6-0.7 m at the entrance. After analysing the observed wave data collected by NIOT, it was found that the
incident waves from South to West quadrant are most predominant in South-West monsoon season. Based on
the analysis of observed wave data, the predominant incident wave directions South (Hs 1.5 m), SSW (Hs 2.5
m) and WSW (Hs 3.0 m) were adopted for the physical wave model studies. CWPRS has conducted physical
wave model studies at scale of 1:120 (G.S.) for three predominant directions i.e. South, SSW and WSW initially
for the following scenarios / conditions:
a. Pre-project scenario with only the existing fishing harbour in place.

b. Existing scenario with fishing harbour and 810 m length of seaport breakwater.
c. Proposed Scenario with only full length of seaport Breakwater and existing fishing harbour.

d. Proposed scenario with existing fishing harbour with full length of seaport breakwater and 140 meter
long proposed mole.

e. Proposed scenario of Remedial Measure - 1: Full seaport breakwater in place and an extension of 150
meters to the seaward breakwater of the existing fishing harbour in same alignment.

f. Proposed scenario of Remedial Measure - 2: Full seaport breakwater in place and an extension of 270
m at 45° to the seaward breakwater of existing fishing harbour.

For the first scenario wave heights at the entrance of fishing harbour and inside exceeded the permissible
limits. For the second scenario, the wave heights at the entrance of fishing harbour and inside still exceed the
permissible limits for this condition. For the third scenario, the problems would be faced for about 56 days at
the entrance and for about 50 days inside the harbour due to exceedance of permissible limits for these three
directions. For the fourth scenario, the wave heights at the entrance of fishing harbour and inside exceed the
permissible limits due to reflections from breakwater and mole structure, in particular for WSW and SSW
incident waves. For the fifth scenario the wave heights at the entrance of fishing harbour and inside would
remain within permissible limits and there would not be any problems for the fishing vessels throughout the
year. For the sixth scenario the wave heights at the entrance of fishing harbour and inside would remain within
permissible limits. More width of about 180 m would be available at the main entrance and additional shelter
area for manoeuvring of fishing boats to get into the fishing harbour safely.
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5984 - MATHEMATICAL MODEL STUDIES TO ASSESS SEDIMENTATION IN APPROACH
CHANNEL AND TO EVOLVE DREDGING PLAN FOR NMPT, MANGALORE, KARNATAKA

New Mangalore Port is a lagoon type harbour with a long approach channel artificially created by dredging.
The Port is a modern all-weather port situated at Panambur, Mangalore on the West Coast of India which is
170 nautical miles south of Mormugao and 191 nautical miles north of Cochin Port. The Port is nestled
between the Netravati and Gurpur rivers at location 12°57'17"N and 74°48'17"E in state of Karnataka.

The port comprises three dock systems viz. Eastern Dock arm, Oil Dock arm and the western dock arm; it has
in all 15 berths. The port is approached through a 7.5 km long channel with water depths in the outer channel
being -15.4 m below CD and that of the inner channel being (-)15.1 m. The existing north and south
breakwaters are approximately 770 m each which protect the lagoon area for safe handling operations as well
as restrict the littoral drift and also provide the adequate stopping distance to ships. The distance between
roots of breakwater is 1362 m which tapers to 935 m at the tip of the breakwaters. The prevailing depths in
approach channel can cater vessels up to 90,000 DWT.

The port is facing siltation problem in approach channel. Relatively higher sedimentation is observed in the
middle portion (Zone Il & Zone III) of approach channel. The maintenance of assured depth of -14.1 m below
CD was indicated by NMPT officers. The mathematical model studies using 2-Dimensional hydrodynamic
model MIKE 21 HD and mud transport Model, MIKE 21 MT, have been used to assess sedimentation in
approach channel and to evolve dredging plan for NMPT. The dredged depths of -19.0 m in Zone II and Zone
[l and -17.0 m in Zone IV are recommended in order to achieve the minimum assured depth of -14.1 m below
chart datum in the navigational channel throughout the year. The annual maintenance dredging during
proposed condition would be 8.57 Million M3.
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Imagery showing proposed location of New Mangalore Port
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5986 - MATHEMATICAL MODEL STUDIES FOR WAVE TRANQUILITY FOR PROPOSED
DEVELOPMENT OF BREAKWATER ON EASTERN SIDE OF MINICOY ISLAND, LAKSHADWEEP

Chief Engineer and Administrator, Andaman Lakshadweep Harbour Works (ALHW), Port Blair proposes to
develop a breakwater on its Eastern side of Minicoy Island, Lakshadweep to facilitate safe berthing of vessels
with increased operation period in a year. The proposed layout is evolved in consultations with ALHW and
requested CWPRS to carry out the Mathematical model study for examining its suitability from tranquility
view point. The layout proposes a breakwater in line with the existing jetty. In addition, about 50 m long
breakwater on north side and about 130 m long breakwater on the south side are proposed. This proposal
would provide a length of about 250 m on its lee side.

Mathematical model studies are carried out to transform deep water wave climate to near-shore wave climate
and to assess the wave conditions in and around the berthing area. Considering the results of wave
transformation studies and the offshore wave climate, near-shore wave climate is obtained. The MIKE 21SW
model is the tool which is utilized for the above wave transformation studies and to determine the tranquility
near the proposed berthing area. The above offshore wave data for entire year indicates that the predominant
wave directions in deep water are from NE quadrant, SE quadrant and South to WSW in SW quadrant with the
maximum wave heights of the order of 4.5 m. The wave tranquility studies with the existing jetty layout have
indicated that the wave heights near the berthing face are exceeding the tranquility limit i.e. 0.5 m for waves
approaching from North to WSW direction. The wave tranquility studies with the proposed breakwater layout
have indicated that the wave heights near berthing face are within the permissible limit i.e. 0.5 m only for
North and WSW directions. Conversely, the wave heights are exceeding the desired tranquility limit for other
directions namely NNE, NE, ENE, East, ESE, SE, SSE, South, SSW and SW. The non-operational days are
estimated as per their annual percentage occurrence as 30 days in a year (Operational for 335 days in a year).
The proposed layout is recommended from wave tranquility point of view. However, these developments
needs to be further confirmed through hydrodynamic and sediment transport studies. Approach trestle
connecting jetty with the Island may prevent bigger ships to berth on southern side of the breakwater. If bigger
ships are likely to call on the port, approach trestle may be shifted on the northern side of the breakwater.
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5987 - DESK AND WAVE FLUME STUDIES FOR THE DESIGN OF BREAKWATER / TRAINING
WALL FOR DEVELOPMENT OF ANJARLE FISHERY HARBOUR AT DAPOLI, DISTRICT
RATNAGIRI, MAHARASHTRA

Anjarle is a village located about 24 km from Dapoli, Ratnagiri District on the West coast of Maharashtra. The
tidal range at the Anjarle is about 2.1 m and the predominant incident wave directions at the site are from the
SW quadrant of magnitude of 2.5 m to 3.0 m. This area is engaged in fishing activities and the fishermen are
facing difficulties in navigation of fishing boats due to shallow draft. In this regards, Maharashtra Maritime
Board (MMB) has proposed to construct breakwater/ training wall at the entrance of the creek to trap the
movement of sediment to the mouth and guide the flow to facilitate flushing of the sediments from the creek
mouth. The mathematical model studies for wave tranquillity, shoreline and tidal hydrodynamic have been
carried out at CWPRS and suggested breakwater/ training wall of about total length 730 m/700 m upto (-) 2.0
m/ (-) 1.5 m depth respectively and dredging of navigational channel. The desk and wave flume were carried
out to evolve the design cross-sections of breakwater / training wall and have been evolved at various bed
levels. Based on the site specific data regarding bathymetry, wave conditions and tidal levels, conceptual
design of breakwaters/training bunds and bank protection were worked out using empirical methods.

This report describes the desk and wave flume studies for the design of breakwater/ training wall cross-
sections at Anjarle fisheries harbour in Dapoli, Ratnagiri district, Maharashtra. A conceptual design of
breakwater/ training wall was evolved based on the desk studies. The design of cross sections of breakwater/
training wall at different bed levels with tetrapods in the armour has been evolved. The trunk portion of
breakwater/ training wall consists of 2 t and 4 t tetrapods in the armour with 1:2 slope from 0.0 m to to -1.5
m bed level and the roundhead portion at -2.0 m bed level consists of 6 t tetrapods in the armour with 1:2
slope. The bank protection consists of 0.5 to 2 t stones from root of breakwater/ training wall up to 0.0 m bed
level also suggested. The hydraulic stability of the breakwater/ training wall has been confirmed through the
wave studies. The hydraulic stability tests were conducted in the wave flume by reproducing the sections to a
Geometrically Similar (GS) model scale of 1:26. The sections were found stable up to a maximum breaking
wave height (Hb) of 3.9 m, hence were recommended for construction.
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5988 - BEACH DATA COLLECTION AND MATHEMATICAL MODEL STUDIES FOR SHORELINE
CHANGES DUE TO PROPOSED CONSTRUCTION OF BREAKWATER AT ANJARALE, TALUKA
DAPOLI, DISTRICT RATNAGIRI, MAHARASHTRA

Anjarale fishing harbour is situated in the Dapoli Taluka of Ratnagiri District of the Maharashtra. During fair
weather season, the narrowing of the entrance is generally occurred and consequently, the boats get
grounded. To overcome this problem of the local fishermen, Maharashtra maritime Board proposed training
wall of about 638 m length up to the depth of (+) 0.8 m at the river mouth to arrest the excess longshore
sediment movement towards the river mouth. In this regard, MMB requested CWPRS to assess the optimum
length of the training wall and also assess the impact of the training wall on the shoreline and analyse the wave
tranquility aspect due proposed development. The mathematical model studies for transformation of wave
height and wave direction from deep water to (-) 10 m depth using spectral wave model MIKE 21-SW indicated
that the predominant directions at (-) 10 m depth are from 202.5° N to 3159 N. The wave propagation studies
carried out with MIKE21-BW model to assess the wave tranquility for existing fishing harbour indicated that
the significant wave heights at harbour entrance would remain in the range of 0.2 to 0.4 m for all predominant
wave directions. The littoral drift studies indicated that the net transport of sediment in a year is of the order
of 0.048 million cum and is towards South. The sediment transport occurs between 2 m and (-) 4.9 m depth
contours. A breakwater/ Training work of 730 m length upto (-) 2.0 m contour was suggested for maximum
blockage of longshore drift in the entrance and channel. The Litline studies carried out with proposed training
breakwater indicate that shoreline would advance by 136 m ,185 m, 264 m, 285 m, 285 m, 285 m on North
breakwater / training work. The Wave tranquility studies carried with proposed north breakwater of length
730 m upto -2.0 m contour and a (-) 3 m dredged approach channel with base width of 80 m show that the
wave tranquility would remain within the limit of 0.3 m for all incident wave directions for entire year. The
revised breakwater of length 700 m upto the depth of the (-) 1.5 m would also be able to block the maximum
sediment transport towards the navigational channel but with 10% to 15% more sand bypassing than the
breakwater length upto (-) 2.0 m. With the revised breakwater upto (-) 1.5 m, there would be no modifications
in the wave tranquility conditions as compared to the breakwater upto (-) 2.0 m depth.
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5991 - MATHEMATICAL MODEL STUDIES FOR TIDAL HYDRODYNAMICS AND
SEDIMENTATION DUE TO PROPOSED BREAKWATER AT SEA SIDE OF EASTERN SIDE JETTY
AT MINICOY ISLAND, LAKSHADWEEP

Andaman and Lakshadweep Harbour Works (ALHW) have proposed to construct a breakwater adjacent to
the existing Eastern jetty at Minicoy Island. The existing 125 m long jetty is located at 225 m in the open sea
at geographical position 82 17' 13" N and 730 04' 6.5" E at the eastern side of the Minicoy Island. Mathematical
model studies for hydrodynamics (MIKE 21 HD model) and siltation (MIKE 21 ST model) were conducted to
assess the suitability of the optimized layout of the breakwater obtained from wave tranquility studies. The
partial proto data of tide, current and sediment concentrations for the studies were provided to CWPRS by the
Project authorities. The model were simulated for fair weather conditions prevailing at the site. In the
hydrodynamic studies it was observed that in the jetty region the tidal current was reduced by about 20-25%
in the proposed condition as compared to the existing condition. This occurs due to the proposed solid
breakwater to be constructed on the eastern side of the existing jetty. However, in sediment transport model
studies the siltation near the jetty region during both the existing and the proposed conditions was found to
be negligibly small. Hence, based on the model studies for hydrodynamics and siltation, the optimized layout
of the breakwater proposed at Minicoy islands is found to be suitable.
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5993 - MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS AND SILTATION FOR THE
PROPOSED COAST GUARD JETTY IN MATTANCHERRY CHANNEL AT COCHIN PORT, COCHIN

Indian Coast Guard has entrusted the work of construction of a jetty at the entrance of the Mattancherry
channel for berthing of their vessels to Cochin Port Trust (CPT). The new jetty will be able to cater the vessels
with the draft up to 4.7 m. Since the proposed jetty is at the entrance of the Mattancherry channel, there is a
need to establish that the proposed jetty construction should not have any adverse effect in respect of ship
manoeuvring or siltation in the channel and adjoining area. The jetty has been planned in such a way that
major part of its length is aligned, more or less, parallel to the prevalent flow conditions. The depths available
along the Fort Cochin Island side are relatively shallow.

The low magnitude of currents is good for berthing conditions but not favourable for maintaining stable
depths. It is observed that the peak flood and ebb currents are of order of 0.19 m/s and 0.24 m/s respectively.
A wide variation in the direction of the flood currents and ebb currents was observed from North to South of
the jetty face. But the low magnitude of currents will not pose any problem for mooring and berthing of the
vessels. Under these circumstances the jetty alignment could be put in the range of 3020 to 3119 (122°to 1319).
It is, however, recommended to have the alignment of the of jetty along direction i.e. 1220 / 302° N with
minimum set on and set off angles of (+/-) 30 for central and southern part of jetty. The northern part will
have higher set-on / set-off angle but due to weak currents the Hawser forces will be very less.

The natural depths in the vicinity of the proposed Coast Guard jetty appear to be more or less stable under
present conditions. The model results, however, indicate major trapping of sediments in the dredged portion
of the jetty area/basin, especially, at the southern portion of jetty head. The maintenance dredging needs to
be carried out periodically. Based on the mathematical model simulations it is predicted that the annual
siltation would be of the order of 0.2 Mm3 per year.
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5994 - DESK AND WAVE FLUME STUDIES FOR THE DESIGN OF BREAKWATER / TRAINING
WALL FOR DEVELOPMENT OF FISHERY HARBOUR AT TADADI, UTTARA KANNADA
DISTRICT, KARNATAKA

Tadadi is a minor fishery port located at the mouth of Aghanashini River, Uttara Kannada District, Karnataka
on the West coast of India. This area is engaged in fishing activities and the fishermen are facing difficulties in
navigation of fishing boats due to shallow draft. The movement of fishing boats is obstructing at the entrance
of the creek due to sediment deposition. In this context, Executive Engineer, Ports Division, Karwar,
Karnataka, requested CWPRS to conduct studies for development of fishery harbour at Tadadi. CWPRS have
been carried out various mathematical studies to access the wave tranquility, shoreline changes and
hydrodynamic conditions at the entrance and at Harbour area. The length and alignment of
breakwater/training wall have been finalized through mathematical model studies. The proposed layout of
breakwater/training wall consists of 450 m extending up to -1.0 m.

Based on desk and wave flume studies design cross-sections of breakwater/training wall have been evolved.
The section consists of 1.5 tto 2 t stones in the armour placed at 0.0 m bed level for trunk portion and 2 t to
3 t stones in the armour placed at -1.0 m bed level for roundhead portion of breakwater/training wall. The
maximum breaking wave height (Hb) of 2.73 m at High Water Level of +2.5 m was considered for the design
of breakwater/training wall. The wave flume studies have been conducted for trunk cross section of design
breakwater/ training wall of 450 m length at High Water Level of +2.5 m and the maximum breaking wave
height (Hb) of 2.0 m. The section is safe and confirmed the hydraulic stability through wave flume studies and
recommended for construction.

The breakwater/training wall cross-section for the Roundhead portion at -1.0 m bed level for the proposed
development of fishery harbour at Tadadi, Uttara Kannada Dist. Karnataka
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5994 - TSI}, IR IS ford, Ffesd A Afdgs! de3g & e & forg RIy®
/afreror SarR fesiga & fore 3% 3R a3 AfereT sreay=

JETS! HRd & Ui ¢ R HHlcdH & IR HAS oIl & HIRF! 4] & oM IR T U Blel Ay S8
g1 I8 &F U3l UheA Bi Afaitrd § T gof § iR YA Wald & HRUI AFHRI &I TSl Udhe arall
TB131t & AHT & HSATZA! BT WHAT HRAT US 81 ¢ | aIe STH 814 &b HRUT AT & Y%l R WR TS
g aTalt Aiebrafl o1 arse! a1fdd 8 8! 81 39 Y & wrfert SifiyddT, sexe UHFT, $RAR, Hfed
A desgUisRTy U dSIS! ¥ A §GM8 o AT o foT Sieqg= o= 1 SR1Y fohan | Tesegdiemuy A
T gR TR 3R greRk &3 § a1 fRRET, dear uRad= ok 5id Mo fRufaal 9 ugem & fore fafta nfrda
3T fPU & | RTRIYD/URNU SaR B daTs 3R TG BT O Ufed = sieqg=i & J1erd ¥ ifaq =g
foam T 8 1 TRIRIYU/uRNeur SR & U =TT H 450 Hiex &7 fAWR -1.0 Hex dF g

ST IR T DT ST P YR W ATRIYD/HRIE AR b FSHe SIuRI B fabRid iy U gl
¢H U & g 0.0 HeX I8 TR W WS & Hag H 1.5 T ¥ 2 o7 URRT B 3R 2 T ¥ 3 7 URR] &l
TR /IR0 SIaR & Md RR arel TR & forg -1.0 ex 98 TR W 3@ TR § | TIRIYEH/MRIE0 EaR
& fEOgA & AT +2.5 Hiex & I Ofd TR W 2.73 Hiex B SUwaH i T a1 SdTs (Yo R faer fean
T UT| +2.5 Wex & I Td WR 3R 2.0 Wex Bt 3Af¥Gan i1 a1 ars (TEelh) W 450 Hiex dars @)
fESTgT TRIYD/MRNE0r IR & ¢b SIURI PIC P 1T AT AAfTebT 3rea R fbT 7 §1 3rgym
RI&T § 3R AT AT 3feag & W1 ¥ Sl FRRar &t gfY & g 3R Fmfor & forg sr=ifa 81|

TSTS!, IR P el FAfed A Ay 95378 & UdTfad faery & forg -1.0 Wiew 38 T W Ma RR ar/d Ui & forw
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5995 - MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS AND SEDIMENTATION
FOR PROPOSED DEVELOPMENTS OF PASSENGER JETTY AT JAN]JIRA, TAL. MURUD,
DISTRICT RAIGAD, MAHARASHTRA

Janjira fort is situated on an oval-shaped rock off the Arabian Seacoast in Rajpuri creek in Raigad District of
Maharashtra. The fort is currently approached by sailboats from Rajapuri jetty by the visitors. The Janjira fort
is under the control of Archaeological Survey of India (ASI). The present main entrance of the fort is located
on the east side which is protected from the predominant incident waves. At present, there is no passenger
jetty facility at the main entrance and the passenger boats just remain anchored for disembarking operations.
In absence of any jetty facility, the mooring ropes are tied to the walls of Janjira fort and there are
apprehensions by ASI that this may cause damage to the fort walls. Maharashtra Maritime Board (MMB) has
a proposal for development of new Passenger Jetty on West side of the Janjira fort, directly exposed to the
waves from Arabian Sea. The passenger jetty will be operational only during the non-monsoon season. The
draft requirement for the passenger ships at the jetty will be about 2.5 m - 3.0 m. The prevailing depths at the
jetty location vary from 0 m to - 3.0 m. A breakwater of total length 250 m has been evolved through separate
wave tranquility studies conducted at CWPRS. The maximum currents in the vicinity of Janjira fort are of the
order of 1.2 m/s. It was observed that with detached breakwater with 30 m opening, the currents in the
harbour area are between 0.2 m/s to 0.5 m/s which may be marginally high from the considerations of
navigation and manoeuvring. The annual sedimentation for this condition is about 0.70 m. For the attached
breakwater condition, the currents in the harbour and approaches would be 0.15 - 0.30 m/s which are more
suitable from navigation and berthing considerations. The eddies are negligible with attached breakwater
which are more suitable conditions from navigational point of view. The annual sedimentation for this
condition would be about 0.85 m which is marginally more than detached breakwater condition. Overall, the
layout with attached breakwater is recommended, primarily due to the presence of better flow conditions
within the harbour and in approaches.
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5995 - SSIRT, ATgHT G&s, fSraT AT, weRTY # 9t ure & ywarfad faera & forg
SeTae 3R 3raare & forg nfordta ufom sreoa=

ST fobell HERTY & IS fored H WYL hich H 3R GFR & ¢ R T 3SHR bR St IgH W Ryd
21 I T ST gRT fbdt ¥ Wudh IS UTe | A ey gRT foha STl 1 SSiRT fhar YR [Ridd
qdeuT (TUSHTS) & =01 & B 1 el o7 A 4 UaR R Yd &1 3R fRd § o T ge1 am & JRféa
g1 aaAE H, T8 Ta% gR R DIs I °1e &1 JfayT 781 & 3R IEf AIH wad S8 ¥ Iavd & fag &t
g &1 a1e o forsht oft gfaen & erura &, SioiRT faret @t lart @ At Ryt &t sty fon S § ofk tewers
B IRIPT & [ T et Bt <1aRT BT JHAM Bl Iohdll & | FERTY TSI Ss (THUHE) P U SIoiRT bl &
Uiy @Y 3R U AE gre & fIHr BT URdTd g, off 1Y 3RT IR § de’l & Yud # g1 AE ge FHad IR-
AT AH & SRM 81 STaNTHE 8 Gl 7 | 1T TR B SgTSlt & forg @t 2.5 Hiex ¥ 3.0 Hiex TeRTs
@I LSBT BRIt | °Te I W Y=ferd Texms 0 Hier ¥ 3.0 Hiex dd i gt 81 Tesyiiemuy # -
3T T FRRET 3regt & AIegH ¥ o ddls 250 Hiex &1 a1 Ay faewRia fovan man g1 SioivT fhd &
ST & & H SifIdHdH URTE 1.2 Hiex/Adhs & HH D1 ¢ | Tg ol 7141 fab 30 Hiex & Iy 3@ far 7T a
AYdH & Y, e &7 H 4R 0.2 Hiex/Adbs F 0.5 Hex/Adbs & &d gl § Sl AeHa 3R F4T &
feare § A1) 2ifdes B Tohdl B 1 39 T & forw arftfes sraie= T 0.70 Hier 81 o a¥i yeh Bt fRufar
& forg, s SfR URa=T # YRIT 0.15 H 0.30 Hicx/Ads gl St Ao SR s &1 =P 4 siftres Iugaa
& | TSN e aT Ay P WY UG § Sff AIdg & evdivr ¥ 3ifie Iugad fRufd 81 39 fRufa & forg arffes
3T TTHT 0.85 HicR BT S T fbT T8 a1 e 1 fufa T Argelt 3ifdies 31 ey &9 1 dee &
iR 3R ufkaw § dgaR vare o RUf &1 IufRufa & wROTI T AT, Teaw i1 A4 & 1Y =g ot
feopTiY=r ) ot B
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6001 - STUDIES FOR THE DESIGN CROSS-SECTIONS FOR THE PROPOSED EXTENSION OF
SOUTH BREAKWATER & GROYNES AT PARADIP PORT, ODISHA

Paradip Port is located on the eastern coast of India. It is situated about 390 km south of Kolkata and approx.
480 km north of Visakhapatnam. The Port of Paradip has a lagoon type harbour protected by two rubble-
mound breakwaters on either side and approached by the dredged channel. The north breakwater is 540 m
long on the North-Eastern side of the Port and the south breakwater is 1220 m long on the South-Eastern side.
Paradip Port Trust authority proposed to further extend the south breakwater by about 500 m with
Accropode-II units in the armour layer. Paradip Port Trust has also proposed the construction of the series of
Groynes for ensuring the long term stability of seawall from erosion. In this context, the Paradip Port Trust
authorities appointed M/s AECOM India Pvt. Ltd. as consultants for mathematical model studies and referred
the wave flume studies to CWPRS for the proposed extension of south breakwater and series of groynes to the
north of the north breakwater. Design cross-sections for the extension of breakwater and for series of groynes
are provided by project authority and consultant M/s AECOM India Pvt. Ltd.

The trunk portion of the south breakwater at -14.0 m bed level was tested in a 90 m long wave flume. The
section consists of 9 m3 Accropode-II units in armour in a single layer placed with 1:1.33 slope on both side
from el. -8.0 m to +13.0 m. A 6.22 m wide toe-berm consisting of 3 - 6 t stones with its top level at -8.0 m is
provided on the both sides. The top of the parapet is at +13.0 m with a clear carriage-way of 10.0 m on the
crest slab at +12.5 m level. The roundhead portion of the breakwater was tested in the 75 m long wave flume
with 3-D wave diffraction basin (10 m x 6 m x 2 m). The 11 m3 Accropode-II were placed in the armour in a
single layer on 1:1.33 slope in all the four quadrants and were supported with a 6.22 m wide toe-berm
consisting of 3 - 6 t stones. The top level of the toe was at el. -8.0 m. The top of the parapet is at +13.5 m with
a clear carriage-way width of 10.0 m on the crest slab at +12.5 m level. The hydraulic stability tests were
conducted in the wave flume by reproducing the sections to a Geometrically Similar (GS) model scale of 1:52
for the trunk portion of the breakwater, 1:55 for a roundhead portion of the breakwater and 1:25 for trunk
portion of the groyne. The sections were found hydraulically stable by conducting the random and regular
waves of different wave heights through wave flume studies and recommended for the construction. A design
wave height of 7.41 m is considered as suggested by the consultant for the wave flume studies for trunk & a
roundhead portion of the breakwater and 1.75 m to 3.7 m are considered for the wave flume studies of
groynes.
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6001 - TRTEIY U, SSRIT A fa0r aRIRIUS & WRaTad fawaR iR T=T & fore sruy
PIC & ¥GID g AT

URTEIT U YR & gdf de R U B 1 98 Siaebrdr I T 390 fret afémor & SiR fawmarug w9 & e
480 Tt IR # YT § | URIEIY §EE, Th A UHR PI S8 8, O a1 IR 4 & qERIYD! gRI
TRIEd 8 SR T8 TeX gRTI T € | U9 & IR-Ya TR & ST aRIUD 540 Hiex da § 3R Sfaor-ydf
TR S0 TR 1220 HieR T 1 URIE UIE T 3 Had WRd H THIUIS-1| & WY S0 SRS B
TR 500 Hier e fadTRd H- &1 URaTd 31 [IRTE U gRe = Fera & g far &1 efaifere fRRar
I B F e T ot gaen & ufor o1 of vara 3o 31 59 gl § uRiciy Ui o & sifteiiar
A SIEU RTRIYS & [IRIR T IR RIS & IR H AT Bt YR o TRaTad AR o el B AECOM
a1 Urgde fafiies &1 1T Aled 31 3R CWPRS 1 R AferenT sferaH & fore FAfy fasan) afvaiern
TRIHRUT 3R TeTEHR AR AECOM &A1 UTgde fAffics gRI Gl qRIRIUS & fawdR & forg 3R U= &t
T P oY SV T & Wi UeH fhu M|

G0 TRTRIYD & ¢ YT T TRIET -14.0 HIex Td TR WR 90 Hiex dall o Afcidp! H fovdT 7| Sy hie
& HITH -8.0 W +13.0 W dF 9 m? THIUIS-11 SHIZTT B! Thd IRd W GHI aRW I 1:1.33 TAM & A1 QT
AT | T 6.22 Hiex FIg &1-H BT 3-6 o1 URRT & 1Y MY TR -8.0 Hl W GIHl R 3@ 47| WR1de & 2fif
B +13.0 T IR 3R RRAT Td &1 +12.5 {1 & TR W 10.0 T & Wy uRde AFf & 1Y 141 T g | SRS
& 7T MY T TRIeq07 75 Hiex dat axT Aferd! H 3-81 O faacd s (10 7Y x 6 1t x 2 ) & fasar mam 1 11
m? THIUIe-Il & It IR Iqyet # 1:1.33 0 |R U6 Had IRd & @1 TT 3R 3-6 1 TR & 6.22
g TI-9H & gR W T | T BT MY WK el. -8.0 W AUT| TR1UT & MY & +13.0 H R 3R ram wia &
+12.5 Ht & TR W 10.0 T & ¥ URTE AN & 1Y G777 ¢ | S FRRURAT TRIE0T & o dRIRIU® & <
YT & SR FIC Bl ARTHITST H 1:52 & T ST THH (ST Hied, TORIYE & TMd MY & ¢ U
& forw 1:55 3R Wg=g & < UIT & AW 1:25 YAM WR Gl &) Y: TR HRop, UfauTfig o mam | oy
BT P! AIHIIDGT B 3reag-l & A1y § fAfirs gpR &) arefese iR Fafiyd = &1 arad s Seflg &9
T R uran mar R Ao & fow srgEifed favan T | S & fo R Srema & T IAeHR gRI
Y T AR 7.41 Hiex B T FSoiz" a7 Sarg W faar forar mar § iR o= & divHfeiesT st &
for RIS &1 7 R arer fewam 8k 1.75 W 9§ 3.7 i iR f9aR fsar mn g |
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6002 - MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS AND SEDIMENTATION FOR
SHIROOR, ALVEGADDE FISHING HARBOUR, KARNATAKA

Ports & Fisheries Division, Ambalapady, Karnataka have a proposal for development of a fisheries harbour at
Shirror, Alvegadde fishing harbour situated on the right bank of the Sankadagundiriver on the west coast
of India. The existing harbour with one breakwater of 160 m length at the entrance is able to handle small
coastal vessels drawing a draft of 3.0 m with alongside berthing facilities. The harbour is facing problem of
siltation at the entrance of navigational channel for fishing boats. One guide bund north of entrance was
constructed to arrest southward littoral drift. The sedimentation in the approach channel is caused due to
sediment laden river and due to longshore littoral drift. The site is having rocky outcrops and headland
towards the Northern stretch from the proposed development. With the analysis of Google images, it has been
observed that the net littoral drift direction appears to be from South to North but the overall drift does not
appear to be very high. Ports & Fisheries Division, Karnataka have evolved a layout for the development of
Shirror fishing harbour with the proposed Northern proposed training wall of length of 260 m and Southern
training wall of length 360 m with 80 m wide opening from the westerly direction. The tip of the breakwater
is proposed at - 3.3 m. The basin is required to be dredged to (-) 3.0 m for parking of the vessels and berthing
operations. Maximum magnitude of current between the breakwaters is 1.8 m/s, at river inlet is 1.6 m/s and
near jetty it is 1.0 m/s in peak river discharge. It has been observed that currents are maximum at the river
mouth under all the river discharge conditions. The velocities at river inlet reduce considerably under the
proposed condition due to the dredging of that area to -3.0 m from very shallow depths of 0.30 to 0.40 m while
these are found to increase in the sea channel portion due to channelizing of flow. There is no significant
difference in the velocities near the jetty under both conditions. It has been also observed that sedimentation
is very low in the approach channel in non-monsoon period. However, in harbour area sedimentation would
be of the order of 0.2 m annually. The proposed breakwater would not have any adverse impact on the
morphological changes in the harbour. The proposed layout would be helpful in flushing out the sediments
and for stabilizing the inlet.

ALVEGADDE, XKARNATAKA

Proposed Breakwater layout for Alvegadde Fishing Harbour
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6002 - RRIFR, TS A TSE, FIled & oI Tefaed 3R sradre- Mg ufaw=
eI

TSI 3R AT YUFT, SFTATUIS], Hled & U HRd & U de W Idharjs! 94 & e fF R w®
R AR 3IAATTE T Ueh Aol SeTIE & AT &1 TR 8 | §eFIg 13 55'19"N, 74° 35' 15"E UR 3RE AR
A 95 gl YoreriSt 7 & WH & SR H U 71 TI §R WR 160 Her TS & Ueb a7 A4 P 1Y Hiolel
SexTTe, ST giaenal & Jry 3.0 Hiex BT UaId TR BA aTel BIS A SeTSil bl GHIeM H 9aH g1 Aol
TS aral ATl & T B Id & Y% R WR S8 B TG B YT BT AT H1 US 8T 5 |
TR GR & IR | T S §iY BT (AT SfE0r Bl SR I T81d &I b o (o T 77 AT | ST
BT A 3faured ¥ Tt 9 & HRU 3R A fHAR F dead! 981 & HRU gial ¢ | Trse H Uarfad fawr
A W oI 3R T afeaie 3R F8ds 1 I Bfadt & fIxawur & Iy, I8 a1 T § fob Faa adta
SETa B 32 R0 A IR B 3R Ufid Sieft & b1 T91 98719 g 3P T THIaT &1 SRS 3R AT
U, HATed - R T 96T & fadh o ol T iy fasRia foran § foras ranfad St ufieror
AR 3! AaTS 260 HieR AR féof ufRiemon dar ot dars 360 Hex 8, o ufdy fa=m § 80 Hiex el g1 T
AYH DI A - 3.3 Hiex W URAIfad g1 STgToll & urfeh 1 3R S e & e afM &1 (-) 3.0 e a S
faT ST STaRges B 1 O AYd! & s URT BT SAfAHad TRHATI 1.8 m/s §, 7l TAW W 1.6 m/s § 3R °IC
& I 78 RReR 7 fAdga # 1.0 my/s 81 T8 <1 a1 § 6 @uft 9t fde fRufqat & d8d 96 & gem W
YRTY SHTAHTH Il ¢ | TS T TR Rdifad R & d8d 0.30 ¥ 0.40 Hiex &1 9gd YT TexTs ¥ -3.0 Hlex
I ST & BRI T BT HH I Sl &, STafdh I YdTg & =T & HRUT Ig&! o-d o fowd H i urd 5
a1 fufert & ure & U 9T § Pis Heayul Sick el ¢ 1 I8 it g@r T § o IR-0 eafy §f SwA
qifgeT o SfadTe Sgd BH Bidl § | BTy, SaNg &7 H (a¥Ia- HIeT 0.2 Hick R TRalfdd o s
HT IGUME H FTUAS IRATH! IR PIg Uapd THIG g1 US| TKATAd R Sa8re- &I 987 ol 3R
Taw Arf 7 fRR g sem |
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6004 - MATHEMATICAL MODEL STUDIES FOR TIDAL HYDRODYNAMICS & SILTATION FOR
THE DEVELOPMENT OF FOURTH CONTAINER TERMINAL (PHASE-II) AT JN PORT

The Jawaharlal Nehru Port (JN Port) is a premier container port of India and is situated in the Thane creek on
the west coast of India at Lat. 18° 56’ 43” and Long.72° 56’ 24”. The access to this all-weather port is from the
Arabian Sea through the main navigational channel. JN Port currently has six terminals - four container
terminals, one liquid cargo terminal and a shallow water terminal for handling dry & break bulk cargo. Further,
JN Port has a proposal to develop 2 km long container terminal along with 200 ha of reclamation on its leeside
further on the south of existing terminals in two phases. JN Port through M/s Bharat Mumbai Container
Terminal Pvt. Ltd. (BMCTPL) completed the construction of 1 km long terminal along with 90 ha of reclamation
as Phase-I of Fourth Container Terminal (FCT) in year 2018. M/s BMCTPL, during Phase-II development
desires to modify the shape of reclamation on leeward side of FCT and also depths in dredged footprint to
about 15 m CD. The tidal hydrodynamics and siltation studies entrusted to CWPRS to assess the effect of these
modifications on the flow field as well as estimation of likely rate of siltation in front of FCT area were carried
out using mathematical model which is calibrated for the oceanographic data provided by JN Port for non-
monsoon & monsoon seasons (year 2019-2020). The studies for modifications in the reclamation shape
proposed by BMCTPL/]N Port indicate that the eddy of about 1200 m dia. gets formed for about 6 Hrs. on
leeside of FCT. Therefore, shape of reclamation is modified by CWPRS in the form of stepped rectangular shape
and it reduces eddy diameter considerably as well as duration. The size of reclamation at southern end in
Phase-II evolved by CWPRS (200 m X 500 m) was modified again by JNPT to 313 m X 500 m and to comply
CRZ regulations, has revised the layout of reclamation by shifting of 1 ha area of proposed gate complex
towards FCT terminal side. The studies carried out reveal that there is insignificant variation in current
conditions due to change in shape of reclamation than earlier and thus is considered as a suitable layout of
reclamation from tidal hydrodynamic consideration. The siltation studies for dredge footprint of FCT
suggested by M/s BMCTPL reveal that the quantum of likely siltation in the Phase-I & II area with depths of
15 m & 16.5 m below CD in the dredged area and berth pocket respectively will be about 5.65 million cum for
per annum. The original layout of FCT (Phase- I & II) proposed by BMCTPL / JN Port and layout finalised
through model studies are shown in Fig.
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6004 - T.. TA & 1Y HeR SfH-Td (TRVI-1) & [P ¥ SARIG TaAgaiia 3R Mg b1
ot wfawm srera=

SaTeRelel Ag% Ut (V.. UtH) HRd BT T JHE He-R a8 ¢ Ul 98 HRd o UfEH! e W HERIY I
o 3701 WSt T 31T 18° 56' 43" 3.31R WV 72° 56' 24" Y, W YT B 3R IR ¥ 39 Wft-Aregedt v+ a
T TNHHI I & ATeqH J Uga1 o1l g | 9.4, T § 9o 8 §8 <fid § - 9R dHeR i d, T @Ra
(%d) I e SR Th S Ut < a S g Ud 2 STl & forg 81 .. Ui & Hislal <fi-al & afémor
A 2 fop.1ft. da dhewR <A, 200 BFR & YW YR & 1Y & TN H [IHRIT A $1 Ud1d g1 I YRd
Has HeR cfia wgde fafiee @urdiddiva) & qrem ¥ oA, 999 3 9% 2018 H 91 dHeR efifqa
(TS & Ugd TRUT & ®U H 90 gaex & I YR & A1y 1 fbelt da efiima &1 fmior o foram)
FTARicIed, g WU & [AHN & gRE, Thae! 98 & 0w & YA-JUR & S & Iy damtord
T Y ot T=NRIT AT =T8T 81 Bg S 3R fIggq Sr¥uM el (@ 1.f.313m) B ¥ T
(@RI | 3R TRUI- [1) & A YaTE &F TR YH-FUR & I & Y-y qadro =g & Sene &
TUTT &1 HTHTT DR 8g AU T SIRII TAKAA 3R TG BT L, 9.4, T gRT Juasy T T 7R-
A R A A9 @S 2019-2020) & W% It vy U sizrifeed it ufed gri foear mam
Surfididiuey 513, T gRT udifad Yi-guR & iy & S=ieqt &1 ufed 31eag I8 ouiidr § B, I8
ST ST 1200 HieR ST & HeaR Y AHT 6 °e & R Uhalidt o & ey i el B 3T, Y-
JUR & ST B o.M A WEER SR T FNTAT (BT 3R ST R & T a7 S9! 3afd
A oft el ot o B1 FSfa.erm Ry fawRid =aRu-in (200 . x 500 WhHH ol SR R y-guR &
Y= D! A, U= §RT 313 | X 500 HT. T O T GG fovam 7mar a1 WeiRers fafadt &1 ure oxA
2 URATAd C HIAcay & 1 gaex &F B THAIST efid &I 3R RIFARd & YH-GUR & =g &
3R TN o mam| 39 uRade & UUTd &1 SHIe B g fhT 7T gt ¥ Udl gad! @ fo YA-gur
& Y § uRads & SR A-UN & I glaensif & Uy oRT1 & adaE aRfRufaal o wwmog e 8
3R U TR AR Sasaid & Igad 3 YH-JUR & 39 - &1 Ifad = & &0 & 7F1 11| e
& 3T ¥ Ul Id ¢ fb THAIET o TRUI-| 3R 1| &F ([@aHTo &5 T 3 HIeRHl H Wal & +1d HaS: 15
Ht 3R 16.5 1 &1 TERTS) B FHIfad TG & A Ui 9y TTHAT 5.65 e g diex gt suasiiddina; 514,
T GRT TRdTfad ThHTE! @RUI-1 3R RUI-1l) HT 7 A 3R gfad sreme ¥ sifaw =u faar m
T 3epfa.1 # foamar mn g
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THHIE (@RO1-1 3R TROI-1) & T 3R sifaw = g 71w eifi=ma
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5913 - STUDIES FOR DETERMINING IN-SITU PROPERTIES OF SHIROTA MASONRY DAM, TATA
POWER COMPANY, LONAVALA, DIST. PUNE, MAHARASHTRA

The Tata Hydroelectric Power Supply Company commissioned India's Second Hydro-electric project in 1915
in Khopoli for power generation of 72 MW. The entire project uses water from four reservoirs in series, viz.
Kundali, Shirota, Walwan and Lonawala. Kundali supplies water to Shirota dam by three pumps. From
Shirota water flows by gravity to Walvan dam. The water from Walvan dam flows by gravity through
channel to Khopoli Power house. Shirota dam is a gravity structure having upstream and downstream walls
constructed in coarse rubble masonry with a hearting of lime surkhi concrete.

With reference to the pre-monsoon inspection report 2017 from Dam Safety Organisation, Nashik, it was
instructed to carry out Non-destructive testing to ascertain existing strength of masonry in dam body for
review of structural stability of the dam. Flat jack in-situ test was carried out by CWPRS, Pune to determine
stresses, static modulus of deformation, Poisson’s ratio and Estimated Compressive Strength of Masonry for
applied pressure.

Thirteen flat jack tests were conducted, six each on the upstream (5-Horizontal & 1-Vertical) and seven each
on downstream (6-Horizontal & 1-Vertical) face of the dam in coursed rubble masonry. This method consists
of cutting a thin slot by drilling a series of overlapping drill holes. The stresses originally existing in the
masonry are relived due to cutting of slot across the masonry surface. Because of the stress relief, the sides
of the slot converge. The convergence of the slot is measured between two reference points fixed at known
distance on either side of the slot prior to cutting of slot. The flat jack is then inserted in the slot and
embedded tightly by grouting with cement mortar. The grouted flat jack is allowed to set for about 3
days/72 hours. Then the flat jack is pressurized by a hydraulic pump until the displacement which takes
place after making of the slot is cancelled. The load required for cancelling the deformation is used for
further calculation.

The average Em values by flat jack test computed for upstream and downstream face for coursed rubble
stone masonry are 6.92 and 6.13 GPa. Average Poisson’s ratio values by flat jack test for coursed rubble
masonry in lime surkhi is 0.175. The range of Evaluated Compressive Strength of Masonry for applied
pressure is between 59.42 to 111.80 Kg/cm2.

Flat Jack test sequential set up
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5913 - RRYer RS iy, erer farsrelt Susl, dHmaren, g0, HeRTY, #§ YR ATucs! o
Fruifea w3 & forg sremam

TeT STafdedd Y Ha-T 7 1915 H JUiet # 72 WETe fooiel Sdied & fiu YR & gast Saraggd
RS RF B | I aRaeH T 4@a # IR STeREl HaR: Hed, RRIer, ardad SR dFmare ¥ urt &1
JUANT Hat 81 Faat o dul gRT RRIeT §ie &1 Uit &t Sy Hect 81 BRI ¥ Ut Ty gRI
qrda 1Y I S8l g | aTea a1 BT U TSaIb YUl gRT I-d & ATeqd § WidTel! fasiell @R 9% 841 3|
RRIeT 91y T sy W g, ol SWR SR e &1 3R &1 IRt &1 fAafn 1 7as & fa s d
T BRI heple e e |

ity JR& 16, RIS F AR gd FARiemr Rac 2017 & de ¥, sty & WRa-idde RRar o adien &
for, sty e o RS 31 Hisel didd &1 Ut @ & fae IR-FAReRt udtemor e &1 fdwr fear mn
7| YrSsgUisiRuY, Jul gRT e S JURIM TR0 foa Tt dtfep e, faweuur &1 fRR Araies, uisg—
BT U 3R IV <a1d & o M1 &1 sraTfa Jdte wifda &1 FeiRor fasar o 9o |

1Y P AAS @] IR H O Wie Sb TR SRH $HEUaTg (upstream) TR B8 (5-8fae 3R 1-Fea@fR)
3R IId YA 3FIVATE (downstream) TR (6-8faeT 3R 1-3reaferR) Tenfera fre U | 39 uteor & sfiaraftin
ST D¢ Bt 9 gRT fST HRb TH Udaht &R (slot) FTS it g1 S & Jat 0 His[g d-1d &1 o8
o1 gdg W TWiic & bled & HRUI A fHad 81 791 I I8d &b BRI, Wiie & fHR AfUIRd gld &1 Wife
& SIFERUT B Wie & Gl v Usd I I1d gl R 9 b U & de foigaft & ot Arar oirar g1 iR e
S I Wile § STe o1al 8 3R e ek & Iy Akc e s fdafifed fhar odr g1 T3S T
S @1 AU 3 fot / 72 € & fo S A &1 IHy e ST 81 31§ Tle 9 Bl gIggifere UU gRI ad
e ST ST § S b Tile M & 1 g arell fIRITeH g 781 81 oira| fasuur &1 38 o34 & forw
TIRIH HR HT JUTNT 3T & 70T & fore fawan i 31

TRiC O URIEI0T GRT Sid Em 9o $1 TUMT SHEUATE 3R SIVATe SUUTT & ot SR fhu MY Aad &
TR @1 foF1s & iU 6.92 3R 6.13 GPa B 1 T &t YW H Fad §U Had & foF18 & foIe wie S usterm

SRT 3 UigeH & 3{UId HIT (Poisson'’s ratio) 0.175 gl SIIUYdd qdld (applied pressure) & forg fomrg
@1 AT Uifed wfdd &t T 59.42 T 111.80 Kg/cm?® & &9 B
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5926 - STUDIES FOR DETERMINING IN-SITU PROPERTIES OF WALWAN MASONRY DAM,
TATA POWER COMPANY, LONAVALA, DIST. PUNE, MAHARASHTRA

The Tata Hydroelectric Power Supply Company commissioned India’s Second Hydro-electric projectin 1915
in Khopoli for power generation of 72 MW. The entire project utilizes water from four reservoirs in series,
viz., Kundali, Shirota, Walwan and Lonawala. Kundali supply water to Shirota dam by three pumps. From
Shirota dam, water flows by gravity to Walwan dam. Walwan dam is one of the dams in the chain of
reservoirs constructed to supply waters to Khopoli power house. Walwan dam is a gravity structure having
upstream and downstream walls constructed in random rubble masonry in lime surki mortar and lime surki
concrete. With reference to the pre-monsoon inspection report 2017 from Dam Safety Organization, Nashik,
it was instructed to carry out Non-destructive testing to ascertain existing strength of masonry in dam body
for review of structural stability of the dam. Flat jack in-situ test has been carried out by CWPRS, Pune to
determine stresses, static modulus of deformation, Poisson’s ratio and Estimated Compressive Strength of
Masonry for applied pressure. Twelve flat jack tests were conducted, six each on the upstream (5-Horizontal
& 1-Vertical) and six each on downstream (5-Horizontal & 1-Vertical) face of the dam in in coursed rubble
masonry in lime surkhi. The average Em values by flat jack test computed for upstream and downstream
face for coursed rubble stone masonry are 11.93 and 10.08GPa. The average Es values as per Secant Modulus
of Elasticity computed for upstream and downstream face are 13.04 and 11.76 GPa. As the behavior of dam
masonry is highly nonlinear, Secant Modulus of Elasticity is more realistic representation of elastic
properties of dam masonry. Average Poisson’s ratio values by flat jack test for coursed rubble stone
masonry in lime surkhi is 0.183. The range of Evaluated Compressive Strength of Masonry for applied
pressure is between 65.30 to 104.54 Kg/cm2. The overall quality of dam masonry has been observed to be
good and comparable with design values as mentioned in the design note.
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Photo 1. Flat Jack test in progress at Walwan dam Photo 2. Variation of induced Stress Vs measured

Strain at downstream face of Walwan dam
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5926 - gTea faTs iy, TTeT fawreft U, @iHTaran, qo, HeRTy, # 39-ig 7oi & FAufror
& forg srema=

<Tel SAfaggd STYfe ot = 1915 H @dret & 72 Aare fosie Ide & it YRd &1 geRl Siafdggd
OREST R @t At O ufkaemT SRae § IR STemREl A, Hed, RRYeT ardad SR dFTaret ¥
H1 IUANT B! g1 S TR i ut gRT RRIeT §iy &I gt &t 3y oxar g1 RRYer siy & urit
TSNl GRT ATAd- §1Y 0 S8l § | aTaa- s Wl faoiet o) &1 urt &1 3mgfed & forg sHme Ty aielf
& 4Tl H § U ¢ | aTea- a1 U Tl yul TeHT ¢ Forad Sy 3R SI3-eid iRt a1 fAmfor g
R AR R ARH W1 Hbic H Tefdd qad &I s § far mar g1 §ie JRem e, A grRI
A gd Rt Ruic 2017 & dau 6, 9y &1 WRa-Tde [RRal &1 JHien & o, afy e o /AR o
HISaT fad BT Il T & 18 TR-FATRIGRT U107 63 BT G feam a7 ot deguR, desguisRuy,
g0l R Ui o S4-3Tg TRI&0T foram a1 difes a-ra, faeaor & fRR ATdies, Uige & SruTd SR SIugad
ST o fore foms @t srgaa ddte ifad &1 R fovar S 9 | &y & g1 JRu! § Aad &1 fodrs &
Wﬁ?%ﬁwmwmﬁﬁww(upstream)W@%’(S—aﬁTﬂ @TLE@&R} 3R B8
Ud® USRI 9d8 (downstream) TR (5- &fdel 3R 1-FHealeR) Tamferd U MU Tie S TR gRT
3{Id Em A 11.93 3R 10.08 GPa § foFa! SUKIH 3R SIS-CIH SFUHFT & Y URBford Ads TR o
ferTg & forg o ot 12 B 1 Wdhe AT & IR Hd IUARIT g (upstream) 3R g Idg
(downstream) 1 Es HIF TUFT 13.04 3R 11.76 GPa g1 Ifh e Pt T8 &1 sIagR srafier RIS B,
Wb A aty Bt e & afys o @1 sifie gurdard) ufafAfi wrar 81 99 @) IR § Fad g
A9 & TR $I forTs & foIT Wi S ghen gRT S d Uiz &1 SfUTd A 0.183 81 3Uded &aa
(applied pressure) & forg fome &t &mﬂtﬂ%ﬁﬁﬁw 65.30 ¥ 104.54 Kg/cm‘z%Eﬁﬂ%I Y
B! TS ) g Turar feoms e § SfRifad feoms geal & ary 3t ik g T 78 B
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5943 - DETERMINING IN-SITU STRENGTH PARAMETERS OF BHATSA MASONRY DAM, DIST.-
THANE, MAHARASHTRA

Bhatsa dam is a masonry gravity dam constructed on Bhatsa river near Shahapur, Thane district of
Maharashtra state. The height of the dam above lowest foundation level is 88.5 m, while its length is 959.0 m.
Dam was constructed with U.C.R. masonry for a ratio of CM, 1:3 to 1:5. Bhatsa dam is the major source of
water for MCGM (Municipal Corporation of Greater Mumbai) and TMC (Thane Municipal Corporation). The
water for both the municipal corporations is pumped from Pise Dam which is 50 km away from Bhatsa dam
on Bhatsa river. Water for Khardi and 5 nearby villages is also pumped from the downstream side of the
dam. The gross storage capacity of the reservoir is 976.10 M. Cum and live storage capacity is 942.10 M.
Cum. The catchments area of the dam is about 388.50 Sq, Kms. The work of the dam construction was
completed during the year 1983. Due to seismic activities in the Thane region, non-overflow portion of the
dam has been strengthened against earthquake forces by adding buttresses during the year 1990. Heavy
seepage and leaching of mortar was observed in the galleries of the dam as well as on downstream face
including buttresses throughout the height and along the full length of the dam. Flat jack in-situ test has been
carried out by CWPRS, Pune to determine stresses, static modulus of deformation, Poisson’s ratio and
Estimated Compressive Strength of Masonry for applied pressure. Ten flat jack tests (9-Horizontal & 1-
Vertical) have been conducted on the downstream (D/S) face of the dam. All flat jack tests have been
conducted in the coursed random rubble masonry in cement mortar. The average Deformation Modulus of
Elasticity, Em values as computed for downstream face is 10.36 GPa. The average ES values as per Secant
Modulus of Elasticity computed for downstream face is 16.31 GPa. The Secant Modulus of Elasticity is
slightly higher as compared to static Deformation Modulus. As the variation of induced stress and strain is
highly nonlinear, Secant Modulus of Elasticity is considered more realistic representation of elastic
properties of the dam masonry. The range of Evaluated Compressive Strength of Masonry for applied
pressure is between 45.56 to 81.05 Kg/cm? and the Poisson’s ratio value determined for the JH-4B Small Pin
& JH-4B Long Pin locations is 0.184. The overall quality of dam masonry has been observed to be moderate
and comparable with design values.
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5943 - HTAHT fATE qiY, forer- ST0, HERTY & GUTRIT e A &1 fufRor

YT §Te HERTE T & 101 forel & RMBYR & 1Y HIawm At R FfHd T =ATS aren earbyu sy 3|
T oy ia WR § 91y @1 SHaTs 88.5 Hiex §, Sdfd S9! @aTs 959.0 Hiex g1 it &1 fAamor g 3t 3.
forTg & I1Y 1:3 9 1:5 U & e dAieR F farar T 1| HIawn a9y MCGM @R Has R ) SR
TMC @T0r 7R f77H) & feTe ot &1 U |id g1 g 7R el 3 forg it Ui oy & o fopan Sram @ S
T T TR YT afe ¥ 50 foptft gR 81 et 3R Uy & 5 TMiat & forg urit sy & e &t iR § uy
fSraT SITaT 81 SR Pt Wehd HSRUT &4l 976.10 M. Cum 31R Toitd HSRUT &HdT 942.10 M. Cum &1 §1Y
T STTUGUT &F TTHT 388.50 Sq. km g1 aie Fmfor 1 &1 aef 1983 o ol fasa mar uni 3101 831 H Y
Tfafafidt & HRU, §Y & R-sfavare I TR S af 1990 F ERM T¢T SeHR Yy TRl &
e Horgg farar mar 1 Sty Bt At H SR Ty g Sy B T da1s b Wi-T1Y 9 Jgd SIUare &
3FIYIT R HRY Rra 3R AieR & RAa & wu # Yobe @1 77 g1 WSsguisRuy gul, gRI Wi O
YT TR1&(0T foam 71T § Tfeh a1a, faeuur 3 fRR A, Uisd & SuTd iR AL a1 & forg fomrs
@I STATT YdTes wfda &1 FuRor fvar o 9 | sty & 3y (D/S) Ta8 TR T Wi S RGN (9-
afcst 3R 1-FHeafeR) fby MU &1 Wit el S uieon WiHe dick § Jafd Jefed Iad & AR J
Tarferd farg 7T & | A BT SfiTd faeUur ATid Em A, 3FYATE & SRIHTT & T 70T & S8R 10.36
GPa B 3IVATE & SUHFT & foIT 70T 1 712 A & Sadh AUIS & TR 3Hd ES 16.31 GPa g1 Ad I
Jah U, Widew fagur amie &t goqr # AieT $1fie g1 dfer IR a1d 3R ard &t firsrar srafiie
RIAF 8, A & Sad AUS Sl 914 IR & dreer o0 &1 3ifie gurdaret ufaffia A w8l
RIS qa1d & foTe feTe &t gedie &1 1 ddte wfad & T 45.56 ¥ 81.05 Kg/cm?® & od § 3R JH-4B
W T SR JH-4B @1 R = & o fuffva uige= &1 Srqurd 9 0.184 B 1 Sty &1 foF1E o Ty
TUTeTT HegH 3R fEwTg Yol & 91y qo-1d 38 718 ¢
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5942 - EVALUATION OF PROPERTIES OF GEOTEXTILE MATERIAL OF GEOTUBES FROM PORT
DIVISION, SINDHUDURG, MAHARASHTRA

Geotubes are tube like structures made up of high strength woven or non-woven geotextiles, used along
shorelines as breakwaters, groynes or dykes for erosion control, beach reclamation, etc. The tubes are filled
with sludge or slurry material of dredged sand. Water from the slurry drains from pores of geotextile
material and the tube is again filled with slurry to required capacity. After final cycle of filling and
dewatering, solids remain in the tube; which continue to densify forming a monolithic structure. A geotube
structure is formed of single or more than one tubes stacked upon each other.

For erosion protection of coastline from Deobag to Tarkarli in Malvan taluka of Sindhudurg district,
Maharashtra; geotubes are used. Laboratory tests for physical, mechanical and hydraulic properties were
conducted on two samples (Lab No. 14012 and Lab No. 14013) of geotextile material of geotubes. Properties
such as mass per unit area, thickness, Apparent Opening Size (AOS), trapezoidal tear strength, static
puncture strength, grab tensile strength and cross plane water permeability were determined.

Results of laboratory tests indicated that mass per unit area, thickness and AOS values of geotextile sample
14013 are lower than those of sample 14012. Trapezoidal tear strength of sample 14012 along direction ‘A’
ranges from 474 N to 716 N while that of sample 14013 ranges from 458 N to 580 N. Along direction ‘B’ the
tear strength ranges from 1022 N to 1534 N for sample 14012 and 1822 N to 2308 N for sample 14013.
Average trapezoidal tear strength along direction ‘A’ of sample 14012 is higher than that of sample 14013
while the strength along direction ‘B’ of sample 14013 is higher.

Static puncture strength of sample 14012 ranges from 6736 N to 7794 N and that of sample 14013 from
3860 N to 4728 N. The puncture strength of sample 14013 is very much on lower side as compared to
sample 14012. Grab breaking strength of sample 14012 in direction ‘A’ ranges from 1966 N to 2252 N and
that of sample 14013 ranges from 844 N to 1160 N. Along direction ‘B’ the grab strength ranges from 2096 N
to 2786 N for sample 14012 and from 1596 N to 2790 N for sample 14013. Average grab strength of sample
14012 in both directions is greater than sample 14013 while grab elongation of sample 14012 in both
directions is lower than that of sample 14013. Average permeability of both samples is almost same.

It was seen that the test results indicate variation in values of some parameters. It was recommended to
compare the test results of individual samples with required design values for assessing performance of
samples for field application.
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5942 - UI¢ f&dieH, Ritygt, werTy @ e Rrleys # raidwRiersa wrwdt & 1ot &1
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fSrdegs 3= Wfd ara 97 gU a1 R-gA gU raieagersd Il @ 9+ g1t €, ST ST dex@r & derd
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& O Y WRT AT 8 | e BT I USRI & g & Fdhd AIdr § o a1g o &1 fR I smaxad
& b O q HRT ST § | Hiel 1R 3R Ut Mepe & 3ifd =ep & a1e, @ # 319 ¥d 3@ St 8 S
YT IR T 3RFS TRl &1 o vt § | riiegs IReFT Tohd a1 U g2k R T Uo I 3
el § SIS S 1
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& forg aifdres B
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6008 - GEOTECHNICAL STUDIES FOR SEEPAGE AND STABILITY ANALYSIS OF ZONED EARTH
DAM OF MALLANNASAGAR RESERVOIR, TELANGANA

The Irrigation & CAD department, Government of Telangana has taken up execution of Kaleshwaram lift
irrigation project to cater to irrigation and drinking water needs of drought prone areas in Telangana. The
Kaleshwaram project envisages construction of various barrages, storage reservoirs, pump houses and canal
network system. Sri Komuravelli Mallannasagar is one of the storage reservoirs with 50 TMC feet capacity.
The reservoir is being created by constructing a multi-zoned earth dam of length 22.6 km and maximum
height of about 60 m. To expedite the construction of reservoir, total length of the earth bund is divided into
four reaches. Considering size and importance of the reservoir, the Engineer-in-Chief, Irrigation & CAD
Department, Gajwel, Siddipet requested CWPRS to conduct geotechnical seepage and stability studies for the
earth dam.

Three cross-sections of the dam were analyzed viz. Section I in Reach III of Ht. 59.6 m (at Ch. 15.6 km,
maximum height section), Section II in Reach IV of Ht. 51.0 m (Ch. 18.625 km to Ch. 19.925 km, tank bed
portion) and Revised section III in Reach III of Ht. 49.0 m (Ch. 16.3 km to 16.7 km, hillock portion). Seepage
analysis using software PLAXIS 2D for steady state condition was conducted to establish phreatic line,
seepage discharge, pore pressures and hydraulic heads in various zones of the dam. Transient state seepage
analysis was conducted to establish phreatic line for drawdown condition simulating drawdown rate of
0.5 m/day.

Results indicated that total seepage discharge (dam body + foundation) works out to be 0.6667 m3/day/m,
0.1497 m3/day/m and 0.6269 m3/day/m for cross-sections ‘T, ‘II’ and ‘III’ respectively. It was observed that
seepage quantity through foundation was 67.6% to 82.4% of total discharge. For cross-section ‘I’ and ‘IIT’,
discharge values were more than the specified lower permissible limit of 0.4 m3/day/m but less than the
specified higher limit of 0.8 m3/day/m . For cross-section ‘II’ the discharge was less than lower permissible
limit of 0.4 m3/day/m. It was recommended to undertake appropriate remedial measures for foundation
seepage if still lower permissible values are decided upon by project authorities.

Results of slope stability analysis indicated that all three dam cross-sections were safe with Factor of Safety
(FS) values more than required values of 1.5 for steady seepage and 1.3 for sudden drawdown conditions as
per IS 7894:1975. Pseudo-static analysis for earthquake condition indicated that the dam is safe with FS
more than required value of 1.0 for conditions of steady seepage and full reservoir. It was recommended to
design zone-I on upstream and downstream sides as transition zone. It was also suggested to install
adequate monitoring devices viz. piezometers, ‘V’ notch weirs, etc on the dam sections along with
appropriate drainage arrangements as per relevant IS codes. Regular dam monitoring and maintenance as
per CWC guidelines was suggested.
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5917 - ANALYSIS AND INTERPRETATION OF POWER HOUSE INSTRUMENTATION DATA FOR
THE PERIOD JANUARY 2020 TO DECEMBER 2020, INDIRA SAGAR H.E. PROJECT, M.P.

Indira Sagar multipurpose Project consists of a Power House of 1000 MW capacity and 92 m high concrete
gravity dam across Narmada river in Madhya Pradesh. The Sub-Surface Power House consists of eight
conventional Francis Turbine units of 125 MW Capacity. During the construction many vibrating type
instruments such as Reservoir Water Level Meter, Uplift Pressure Meters, Pore Pressure Meters, Joint
Meters, Temperature Meters, Strain Meters, Stress Meters etc., have been installed at various pre-selected
locations by M/s Encardiorite Systems, Lucknow under the supervision of Project Authority. Data from all
the installed instruments are recorded by Project Officials on weekly basis and is sent to CWPRS for analysis
and interpretation in the form of frequency square. Erroneous and inconsistent data from some instruments
have not been analysed and hence not included in the report. The parameters namely Uplift Pressure and
Pore Pressure have been plotted with time period, Tail Race Channel Water Level and Reservoir Water level.
Other parameters such as, Temperature, Strain, Vertical Stress etc. have been studied and plotted with
respect to time period and Reservoir Water level.

The water level shown by automatic water level recorder in Tail Race Channel is normal and always
fluctuating due to wave action generated in Tail Race Channel. The reservoir water level has been taken as
dam resrvoir water lavel. The uplift pressure measured by two Uplift Pressure Meters are less than the
theoretically estimated value. The pore pressure shown by Pore Pressure Meters installed at higher
elevation than peak Tail Race Channel water level, may be due to saturation of surrounding rock mass due to
reservoir water level which has been verified during recent site visit. Pore pressure may be reduced by
drilling relief holes upto sufficient depth at upstream of Power House structure. Although some Joint meters
initially show very high differential settlements, has not contributed any physically noticeable distress in the
structure. Data for considerable period of time is required to be studied before commenting on safety aspect
of Power House structure. The trend of graphs of all temperature meters is cyclic in nature indicating normal
behaviour of Power House structure. The measured compressive, tensile strains and vertical stress remain
within compressive and tensile capacity of concrete and show cyclic behaviour.
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5920 - ANALYSIS AND INTERPRETATION OF DAM INSTRUMENTATION DATA FOR PERIOD
JAN 2019 TO DEC 2019 FOR SPILLWAY BLOCK NO. 13, INDIRA SAGAR DAM, M.P.

Indira Sagar dam is a concrete gravity dam having height 92 m and length 653 m built across the river
Narmada in Madhya Pradesh, consisting of 27 blocks of which block nos. 1 to 3 and 25 to 27 are non-
overflow blocks while block nos. 4 to 24 form spillway portion. Besides irrigation, the dam further envisages
power generation of 1000 MW. In order to monitor the structural behaviour of dam, various instruments
such as Foundation Piezometers, Stress meters, Extensometers, Reservoir Water Level meter, Strain meters,
No Stress Strain meters, Thermometers etc. have been installed in Spillway Block No.13 at different levels
and varying distances from dam axis by M/s Encardiorite Systems under the supervision of Instrumentation
group, CWPRS, Pune. Data collected by Project officials every fortnight since year 2003 are sent to CWPRS at
regular intervals for study of various parameters by detailed analysis and plotting with reservoir water level
and time period, 2D Stress analysis by FEM under various load combinations, interpretation of results and
comparison with design/computed values and plotting of isotherms. Studies cover the results for the period
Jan 2019 to Dec 2019 and plotting are shown for the entire period from Jan 2003 to Dec 2019 for the sake of
continuity.

The pattern of measured Vertical Stress, Displacement and Settlement has been in fair agreement with
computed values by FEM. Measured uplift pressure remains less than the computed values as per BIS
criteria. For other parameters such as Temperature, Water level and Pore pressure, most of the instruments
exhibited cyclic trend indicating normal dam behavior, remain within allowable limits and fairly match with
computed values. During the year 2019, differential displacement at block joints are beyond acceptable
limits. The trend of some graphs has abruptly changed during the year 2014 and continued in 2019 which
requires attention. The trend of graphs of all temperature meters is cyclic in nature indicating normal
behaviour of Power House structure. The measured compressive and tensile strains and vertical stress
remain within compressive and tensile capacity of concrete and show cyclic behaviour.
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6005 - DESIGN OF CEMENTITIOUS SHOTCRETE MIX THROUGH LABORATORY STUDIES FOR
CONTROLLING SEEPAGE THROUGH THE UPSTREAM FACE OF DHAMNI DAM, SURYA MAJOR
PROJECT, PALGHAR, MAHARASHTRA

Dhamni dam of Surya Major Project is a masonry gravity dam constructed across Surya River (Tributary of
Vaitarna River) in Vlkramgad Tal, Palghar district of Maharashtra. Surya Project area falls in Palghar district
which forms a part of North Konkan Region which lies between the Sahyadri hills in the East and the Arabian
Sea in the West. The height of Dhamni dam above deepest foundation level is 58.08 m while the length at top
of the dam is 623 m. The catchment area of the dam is 203.30 Sq. km. Water from the dam is released
through the tail race of the hydroelectric power house of 6 MW capacity located at the foot of the dam. The
work of the dam construction has been completed in the year 1990. Due to ageing, distresses in the form of
heavy seepage and leaching of mortar have been observed in the galleries of the dam as well as on
downstream face throughout the height and along the full length of the dam. As per the request of Project
Authorities, Scientists from CWPRS carried out the inspection of dam during the year 2019. During site visit
discussions have been held about the methodology to be adopted for Shotcreting of upstream face of
Dhamini Dam to reduce/arrest leakage of water through dam body. Accordingly, laboratory studies have
been carried out for designing suitable shotcrete concrete mix by varying the proportion of cement, sand,
silica, fly ash, aggregate, water/cement (w/c) ratio and additives/admixture, fibres etc., for achieving
requisite slump, imperviousness, bonding, crushing strength, split tensile strength, early partial strength and
other relevant parameters. Further, on the basis of CWPRS studies and recommendations, shotcreting has
been carried out in the upstream face of dam body and guidance has also been rendered at site. Considerable
reduction in seepage of water through dam body has been reported by the Project Authority indicating the
efficacy of shortcrete.

Wire-mesh and Shotcreting on U/s face of the Dam and view of downstream face of the dam

at Pre and Post treatment stage showing reduction in seepage.
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6006 - LABORATORY STUDIES TOWARDS CEMENTITIOUS GROUT MATERIAL MIX DESIGN FOR
CONTROLLING SEEPAGE THROUGH DAM BODY OF DHAMNI DAM, SURYA MAJOR PROJECT,
PALGHAR, MAHARASHTRA

Dhamni dam of Surya Major Project is a masonry gravity dam constructed across Surya River (Tributary of
Vaitarna River) in Vlkramgad Tal, Palghar district of Maharashtra. Surya Project area falls in Palghar (earlier
Thane) district which forms a part of North Konkan Region which lies between the Sahyadri hills in the East
and the Arabian Sea in the West. The height of Dhamni dam above deepest foundation level is 58.08 m while
the length at top of the dam is 623 m. The work of the dam construction has been completed in the year
1990. Due to ageing distresses in the form of heavy seepage and leaching of mortar have been observed in
the galleries of the dam as well as on downstream face throughout the height and along the full length of the
dam. As per the suggestions of the Expert Committee, it has been decided to carryout cementitious grouting
of Dhamini dam after obtaining the mix design from CWPRS, Pune. The cementitious grout mix has been
designed based on extensive laboratory and masonry model studies conducted at CWPRS, Pune to improve
mass density, impermeability as well as strength characteristics of the masonry dam. Extensive laboratory
studies have been carried out for assessing the suitability of cementitious grout system by varying the ratio
of ingredients such as cement, fly ash, silica fume, admixture, water etc. and conducting various tests such as
flowability test- Marsh cone time of afflux, pH value, bleeding potential, jellification time, dispersion in water,
compressive strength etc. After finalization of grout mix design, masonry blocks of size 1 m x 1 m x 1 m have
been constructed with lean cement mortar and grouted with designed grout mix. Various tests such as NDT
tests and water loss tests have been carried out during pre and post-grouting stage to study the
improvement in quality of masonry. The test results indicated significant improvement in mass density,
impermeability and strength parameters of the casted masonry blocks and accordingly finalized
cementitious grout mix designs has been recommended to the Project Authority. The dam has been grouted
using design mix grout in two stages from top, downstream face and inspection gallery at an effective
spacing of 1.5 m c/c. Significant reduction in seepage has been observed as reported by the Project
Authorities after carrying out dam body grouting and shotcreting at upstream face, thereby confirming the
efficacy of repair treatment and methodology as suggested by CWPRS. The remaining seepage could have
been further reduced if upstream face of the dam got exposed fully and treated with shotcrete. Following
figure shown the downstream face of the dam at pre and post treatment stage. From the figure reduction in
seepage can be seen.

View of Downstream face of the dam at Pre and Post treatment
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T W P Ue T ara @i §iY 8 | gat uRaisHT &7 UTaeR e & SR HId0T & &1 U fgwn
2 o gd ¥ Teiel ueiedl ok uiy § oRe R & o9 fRUd B1 U iy &) ged Ay TR 9 aifiean
$dTs 58.08 Hiex aul sty & 2 &t daTs 623 Hiex B 1 aty fAafor &1 S av 1990 & Q7 R foram mam T
Y TR 3T & HUHIG & HRUT -] 94T SIHaT8 WR ¥ YR REmg $iR AR & gt ot 78 off | faivs
AT & gal & SR, &. 9. 3. 3. =man, qour & [f3a fEoms urd & & ale anfit afel &t didegad
3T wxA &1 fvfg forar mar 1 Wtfeged Ike e &1 . O f3. 9. 2@, qor U W e
TARTRITAT 3R TS Aied el & YR WR fSSsH fhar a1 § aifd sty & o9, SIigdl & Ay-9ry
forTs ara &ty & Wifae ol § guR far o T | Wie, wars uw, fferet vy, fsor, ot onfe ot
TR o 30T | JGard dxd YiHegad U3¢ RIEH & SUGId] Bl HTH T H & [ TqdH TARTRITS
# fafirg odieror S o AT & TRigor SR UaTg &1 ARl S <y , Wud A, W9 &, Sfafthabre
<rgd, Ut o thara, Tdte emdr oS sremae fve U § 1 urse ey fesie & sifod &9 33 & a1, &=
T ARk & Ty 19 x 17 x 17, 3MBR b AT ste! o1 fHafur o 3R fEomg fou T urge fyur &
1y I3 forar T g1 TS 6t o § UR P 37emT o’ & forg U3 ¥ ugd SR 91g & RO &
IR TS, wdtern 3R it i+ adleror S faftrer wdleror fob 1w &1 wteror 3 afvomal & RS ara) sl
& S I, VT 3R UG ATuCs! F Heayul R /T T § 3R IR YRGS Wi or Bl
3ifam Wiegad w3e ey feomg faar mar B oy & SR A 1 @t 3R qur Aderor Aot & < =wron A
fgoTe oI TTGe &1 IUaNT &b 3R 1.5 T, ¢/c F YHIdT SicRTel TR W3 fopar a 1 e § I3 oiR
Sy & SHEYATE B SFTHNT TR TCHICT B & d1G URAISHT SIBIRal gRT RUE & SruR ofd g
Heaqul St &t TS 8, R . . 3. 317, el gRT YT TN AR STAR 3R HRIYUIT 1 THTGRIRAT
Bt Y Bt B1 91 P TS P STHTT Bl T e ¥ R W, Wesbie b gR1 AW Ry o 3R 1 fvar
o ghar € | g o B Sy 3t Sryate Idg &1 SUER ¥ Ugd 9UT IUIR & 918 feardr T §, o | oia
fara & HHit B WE T J 371 o HAT§ |

I3 A ugd 3R 91¢ # 9y | wia Rama e 1229
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5921-ESTIMATION OF SITE-SPECIFIC SEISMIC DESIGN PARAMETERS FOR ATTAPPADY
VALLEY IRRIGATION PROJECT, KERALA

Kerala State Irrigation Department proposes a River Valley Irrigation Project in Attappady, Palakkad district
of Kerala state. The project envisages the construction of a concrete gravity dam of height 53.1 m and length
450 m across Siruvani River which is a tributary of Bhavani River which in turn falls into the Cauvery River.
The project area of Attappady Irrigation Project (AIP) lies in between latitude 11° 3’ 9.501” N and 11° 03’
12.649” N and longitude 76° 39’ 8.218” E and 76° 39’ 22.797” E. It is bounded by Bhavani River in North,
Kodungarapallam River in East and Kanjirapuzha Irrigation Project catchment in West. The project site is
located in seismic zone III as per the zoning map of India (IS: 1893 - 2002, Part-I). The correlation of
epicenter of past earthquakes with major tectonic features in the region of AIP site has shown in Fig. 1.

Using regional data on tectonic features and associated seismicity, along with local geotechnical
characteristics, site-specific seismic parameters have been estimated for earthquake resistant design of the
various components of the project, using both deterministic and probabilistic approaches. The spectra of
MCE magnitude of 6.0 associated with Bhavani Shear at closest Rrup (Rjb) distance of 7.9 (5.8) km has the
highest spectral amplitudes and is taken as deterministic target response spectrum. The probabilistic
estimate is based on the total seismicity expected to occur in various seismic source zones identified in the
region. For MCE and DBE conditions, the deterministic spectral amplitudes are seen to be higher than the
probabilistic spectral values in longer time period range and crisscrossing in shorter time period range, for
both horizontal and vertical components of ground motion.

At the period of interest, the difference between the deterministic and the probabilistic spectral amplitudes
is found to be less than 25% for MCE for both the components. Hence, the envelope of the two, has been
taken to be the target spectra for MCE level and for DBE condition, the envelope of both the deterministic
and probabilistic spectra has been taken to be the target spectra for both horizontal and vertical
components. The 5% damped target response spectra thus obtained, are used to generate the compatible
accelerograms. The peak ground acceleration values of horizontal and vertical components of motion are
found to be 0.23g (228.85 cm/s2) and 0.14g (137.36 cm/s2) for MCE condition, and 0.12g (116.73 cm/s2)
and 0.07g (69.9 cm/s2) for DBE conditions. The design response spectra for damping ratios of 5%, 7%, 10%
and 15% of critical are computed from the design accelerograms as shown in Fig.2.
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5921-%d I0 | UG g3t urdt Rimrg ufvae n o1 wia ARy yadia == august

BT Th A

xd I RiERE fGURT 7 3Rd IT9 & gaddhs [ & sigTe! § T Adt uict RiR giaierT s &
TRATa 3T g1 uRae T # Rpart Fet R 53.1 Wer 3t 3R 450 Hiek TaE & i TSalbyu 9y bt
TR B 718§, e Tt Har It B Tgrd Ad) 8 o a1 H H1adt e H AR 31 ergrwd R
OREISHT (@3Sl 3182 11° 3' 9.501" ITR 3R 11° 03' 12.649" IR 3R VMR 76° 39' 8.218" Td 3R 76°
39'22.797" Y4 & st fRUA § | 98 IR H Yol ek, gd H HISTRITAH et 3R ufdy ¥ doiRrggn Ri=m
RS & Heie § forT g1 URAISHT R YRd & &3 AHRA (IS: 1893 - 2002, Y- 1) & TR YU
& 11 7 fRd 71 v Urge & & § ug faadie adivdrett & Iy s Yl & IuRes o1 geday
fom 1 7 femman mn g

! FaarE® 3R GHTS BP0 HT1 I FHRd gU, WM Y-dd-ita! faRivdrslt & Y-y fdade
faRrarsit ok Tefid Yttt R &5 sfiws! &1 ITART HRd gU, URASHT & fafid ged! & Yoy uforieh
f&ome & fou wa Al Yerdia =1 ATueus! &1 sfidhar fhar a1 g1 5.8 Tt & fwean sReet gt
TR YA MR T IS 6.0 & THATS GRATI & Wael H Ja9 31fere qulfertiia smam € iR 38 fadies a&d
fafshar Waer & =0 § foran mar 31 Guifad A 39 &5 B Tga o ar fafts Yot Jid & § 8
are $d YHUTId WR SUIRd g1 TS 3R Sidls fufadl & fag, a1 & afael 3R SeafR gedl & fow
fuRe Wagr, Tyt Waer &1 ga § S U 1 g1 GF1 Wael & o BT 3R TR & foT 25% ¥
HY UTIT 7T § 3, Sl & ATARU1 Bl THIE R & for vd S fRufa & fore dsg Waer & = o fomn
T B | TSIt & fRRn-fAEw & AR Siels & forg ST 3 STaRvl oY ded WaeT & =9 H for T ]
I UHR U 5% Sfawfed d&d Ufafshar TWaeT T JUANT W TRITRIUHE Idd & & forg faar o 71
TS WR & e i1fd & &fas 3R iR gew! & RRaR YR &1 7H HH 0.23g (228.85 JH/AdS?)
3R 0.14g (137.36 YHY/AHS?) quT Siets Rl & oI HH: 0.12g (116.73 T AHS?) 3R 0.07g (69.9
l/d8?%) U T § | 3Hdd: 5%, 7%, 10% 3R 15% 3HaHE SgaTd & fod fEems ufaforar Weer &1 7o
fSoE TaRiidm 9§ &1 ot § o fo o (2) o qwiian man g

Component - Horizontal
025 Darnping Ratios
5%
%
— 0%
— 15%

o
o = o
e o o

Spectral Amplitude, g

o
=1
=

o

Latitude, N

=)
=}
o

1 15 2 25 3

Component : Vertical

Spectral Amplitude, g
= =2 =)
= > 8]

o
=1
5]

Longitude, E 0 05 1 15 2 25 3
©3.0<M<4.0 ® 40=M<50 @ 50=M<60% M=6.0 Natural Period, Sec.

o (1): afvaer =@ & &7 & ugw fagde fadivaret fr 2): 16 wR & afowr ok Seafer gewt & fore 5%,
T fUrsd YUl &1 gy | 7%, 10% 3R 15% Sra¥ig 3uTd & AT fEwrg=1 ufafsar




Annual Report | 2021-22

5929-ESTIMATION OF SITE-SPECIFIC SEISMIC DESIGN PARAMETERS FOR SELIM HYDRO
ELECTRIC PROJECT (SHEP), MEGHALAYA

Selim Hydro Electric Project (SHEP) is a proposed power project in East Jaintia Hills District of Meghalaya
under Meghalaya Power Generation Corporation Limited. The project envisages construction of a 34.50 m
high and 146.83 m long concrete gravity dam across Myntdu River with an installed capacity of 96 MW
(2x48) with its surface power house. Myntdu River is a major south flowing river and drains to Bangladesh.
The project site of Selim Hydro Electric Project (SHEP) located at latitude 25° 21’ 48.99” N and longitude
92°11’ 38.52” E. The acceleration time history in DBE condition is shown in Fig.1. The project site lies in
Seismic Zone V as per the zoning map of India (IS: 1893: 2016, Part - I). In the present study, site-specific
design ground motion has been estimated for SHEP by carrying out detailed analysis of the data on seismo-
tectonic and geological features and past seismicity in the region.

Both deterministic and probabilistic approaches have been applied to arrive at the Maximum Credible
Earthquake (MCE) and Design Basis Earthquake (DBE) levels of ground motion. The spectra of MCE
magnitude of 5.5 is associated with Lineament at Rrup (RJB) of 7.95 Km (5 Km) and 7.5 is associated with
Dauki Fault at Rrup (R]JB) of 23.5 Km (23.5 Km). It is found that the spectrum due to subduction zone
earthquake is lower than the shallow crustal earthquake spectra throughout the entire period range. The
shallow crustal earthquake spectra of the Lineament and the Dauki fault are seen to intersect each other and
therefore the envelope of these two spectra is taken as the horizontal deterministic target spectrum.

The probabilistic estimate is based on the total seismicity expected to occur in various seismic source zones
identified in the region. The spectral amplitudes obtained by the deterministic and the probabilistic
approaches differ by more than 25% at the periods of interest and hence a weighted average of both the
spectra has been adopted as the target response spectra for horizontal and vertical components for MCE and
DBE conditions. The values of peak ground acceleration for horizontal and vertical components are found to
be 492.92 cm/s2 (0.50 g) and 318.77 cm/s? (0.33 g) for MCE condition, and 266.03 cm/s2 (0.27 g) and
173.32 cm/s2 (0.18 g) for DBE condition respectively. Smoothed design response spectra are computed for
damping ratios of 5%, 7%, 10% and 15% of critical from these design accelerograms. Recommendations are
also made for site specific design seismic coefficients needed for conventional stability analysis.
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5929-RYUTAd IT § fRUa |fera o fagyga ufvater T &1 w@ Ay Yot feemsa
ATIES| BT ATHA

ToTay faggd Idre M faflics gRT Hurad od & 4d siifaan feed fora & Sferm Siar fagga ikt
ST URATfad g1 39 g & fifeg 9t W 34.50 Hiex $9 3R 146.83 Hiex dd dwpic At siy &
ffor &t ufkeedT &t T2 §, fore! g faoTell R & W1 96 BIGIE (2x48) 1 R &HdT B 1 fiieg et
GI8r0T Bt 3R T8 aTalt SR SATGRT BT 3R A1 aTell U T et o | e Siat fagga uiRaierT sfafsr 25°
21 48.99" ITR 3R TR 92° 11’ 38.52" Ud & oid YA g | Staitg RUfd & R0 g0y sfaer™ fomr 1 #
<1far T B | aREST Rid HRd & &3 AR (3MT: 1893: 2016, HTT- I) & IUR YUy & v § f[Ryq
21 g g 8, & § Yohu-fadie 3R yaw e Rt ok fied ydbdiaar iR Ui et o1 fawqd
fareeryr g Afer I fagyga uRader & forg wia fafiy yodi fEomga arudst &1 srde fosar T g1

Yy & 3ifiedd fyeia you (@lld) iR aiftrped snud YU @ldE) TR R ug=m & forg
forrarete SR THTeT S =PI o @ e TR B1 5.5 3 THRiS uiHTor o1 WeeT 7.95 fobet (5 fopehy &
Y (RO W A0 ¥ JST § 3R 7.5 & THAS GRHT0N &1 Waer 235 fbdlt (235 fordh) & =u
(SROE) TR SId! Biee I ST 5| T UM T ¢ b ISR & YhU & HRUI WaeH N fafyy drar §
JYT HRed YU WaeT § HH §| ASTHE 3R SIdh! hie & IYd Heed YT Wael B Th G HI dled
BU 3TN ST § 3R 3TN 3 & WaeT & 3MTaRUT B! &faT Fadies ed WeaeH & U H forgr oirar B

Ig GuTfad A 39 &5 H Ugam o aral e yeb i I &=t § 8§19 arefl ol YebuTgar W 3neiid B
e SR YuTe EfPHIvN gRT U aufwdia s fgd @t srafer & 25% § sifie g gid € SR 3o
T WaeT & WRa 3f\d & MCE 3R DBE fufadl & fow &fas iR Seafer vt & e dg ufafean
WaeT & =Y | T T 8| TS RS & fo ymifa 3 &fast siR Seafer Tt 3 RReR Yaror &1 7
HU: 492.92 JHY/AGS2 (0.50g) 3R 318.77 YHY/AGS2 (0.33g ) TUT Stalts U & forg HHR: 266.03 T
[A&S2 (0.27g) IR 173.32 FHY/AHS2 (0.18g) UTY T &1 ek 5%, 7%, 10% 3R 15% 3faHEA U B
fo THaa fewrs ufaforar WagT o1 70T FSTTe Taiaumy @ &1 Sl 81 IRURS fRRar fazeyor & forg
3HTa=aH Arse fafkiy fEomg yadig uies & fog off Rieeel &t ot €1
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5932- ANALYSIS OF PAST SEISMOLOGICAL DATA OF SANKOSH BASIN FOR THE PERIOD
OCTOBER 2003 TO JULY 2015

The proposed Sankosh Hydroelectric (H.E.) Project site is located at Latitude 26°46'41"N and Longitude
89°55'55"E near Kerabari village in highly seismic Himalayan tectonic zone in Bhutan. This project envisages
the construction of a 235 m high Roller ~-Compacted Concrete dam near Kerabari across river Sankosh for
the purpose of irrigation and generation of power. A 37.5 m high regulating dam is also proposed at
downstream of the main dam for the irrigation requirements. Two power houses with installed capacities of
2500 MW (8 units of 312.5 MW) and 85 MW (3 units of 28.3 MW) at Sankosh main dam project and Sankosh
regulating dam project respectively are proposed. Sankosh project site falls in the seismically active
Himalayan tectonic zone, the seismic safety of the dam demands accurate knowledge about the seismic
potential of the various active faults, if any, in the vicinity of the project site.

Past seismograms obtained from four observatories viz. Kumargram, Tala, Sarbhang and Chirang for the
period Oct 2003 to July 2015 has been analyzed. The report presents the histograms for distribution of
Number of earthquakes with respect to magnitude range on year basis.

Typical earthquake event recorded at Tala observatory on 19.09.2007
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5932- JHIN ARM & U Yy sfiaEl &1 fazawor (3raftr sraxgar 2003 I IS 2015)

TRATd b1 O faggd (Ta1.3.) URaSHT ®Id Y H 3icafiie Yo i fearedt faadHe &= & BeR) Ta
& U &M= 26°46'41" JR R SRR 89°55'55" Yd R ¥y 71 59 uRkadier # Riwrg iR fasielt Idrea
& IR T YHI Al TR FRIERT &b TN 235 Hiex S AR-DHIHdCS dhebie aiy & o HF aRdbear ot
T | Rigrd sraxgedrsi & fiw gon §iy & Srguars (S8 ) H 37.5 Hiex e fFume siy ot uxarfad
2| TPIR JF §ie gRAIST § 2500 TIETE (312.5 TATETE & 8 b1 3R 85 TIEIE (28.3 TTEIE &1 3
SHISAN B! WM &Aret arat < faotel TR iR Yopiw fames sty ufkaierT Tarfad &1 Y= ufkarsHT
T YU EU ¥ Fithy feueht faad e &= T ofrar 8, iy &1 Yot JRem, aRaie T Rid & 31ary &
faftr afohg Yy, afe B 81, B YHUIT &1 $ SR § Glb J BT T A B

3fFIER 2003 F AT 2015 Bt fafd & T IR Jy=marsii I FHRIM, qTel, TR 3R FRAT ¥ U s
YU TRl o1 favayor foear mar g | KU, 98 & SR W uiRamr Hiu & ey T y&bu &1 Sl &
faaRor & fore fee o TR &l 8|

AT AT | 19.09.2007 BT Gl (AT T YHU BT AfHE
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5934- SEISMIC HAZARD ASSESSMENT OF NORTH AND NORTH EAST INDIA

Seismic Hazard Assessment of North and North East India has been carried out for the region above latitude
24.5° N using Probabilistic and Deterministic Seismic Hazard Assessment for a regular grid interval of 0.1° x
0.1°. The area of the study contains 14591 grid points. The seismogenic source has been formulated with
two schemes, namely, Uniform Ariel Seismicity (layered polygonal) and Smooth Gridded Seismicity. The
average values of PGA and PSA from both the models have been considered for the final hazard estimation.
Global, regional and layer-specific (corresponding to hypocentral depths) GMPEs have been considered to
compute the horizontal component of PGA and spectral amplitudes at periods 0.2 sec and 1 sec. Combination
of a number of GMPEs with appropriate weight factor have been used for each seismo-tectonic province
after checking their suitability against recorded earthquakes. The vertical components of the same are taken
as two third of the horizontal components. Hazard estimation for 2% and 10% probabilities of exceedance in
50 years having return period of 2475 years and 475 years respectively has been carried out. The PGA and
spectral amplitudes at periods 0.2 sec and 1 sec can be used to develop the target response spectra for 5%
damping ratio. Design acceleration time histories and design response spectra for various damping ratios
can be derived from the target response spectra.
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5934- IR 3R IWR-Yd YRd T YUl WaRT SATHer

fay d foa I sty THaTe SR GuR aRaieHT (139 ) & dgd STR 3R STR-Ud HRA & 24.5° ITRT &<
T SN & &F BT YHUIg Ja T AHAA 0.1° x 0.1° & FHaftd U iR & fon dure wd Faares
YebUTg WRT MHT BT IUANT IR fha1 11 §1 31 & & T 14591 s uideq wfya € | Reiofe
AId &Y <1 QioFeT & ATy dOR far mar 8, srufq, gfwerd uhaa S «ald sgys) ok vy Bifss
TR | T Afsal O Tioiy 3R HueT & 3id ol &1 Sifad Tk & A & o foar & foar mn gl
Ay, AT 3R WRa-fARY ERIRed 3 & 30) SHTAUS &I, TSt & &fas gew 3R 0.2 Jhs 3R 1
s B 3af b foy Juiseeia marl @t o 3 forg faaR 7 forn man 1 Repis vy U Y@t & faes
3! I B A & SIG S Tol- DR P By SNTHUTS & Ao BT ST TAH AHI-Cae-dh
vid & e foran o 81 59% SHeafer gew! Bl Afaw gew! & < fagrs & wu o forar mar § 1 50 auf 7 2%
3R 10% T SHfYH BT FHTSTT BT STAM, HHRT: 2475 T 3R 475 I8 B aMI &1 3@y & fog foran mar g
0.2 &S 3R 1 Jdhs @ 3Gy T Uoiy 3R quishiid MW B, 5% 3fare uTd & forg wed ufafesan
ol fawmiRia e & fo gxaare foar wa g1 fafie srawer srura & for feses aror wig sfagw sik
fesire ufafshar Weer o dea ufafehar Waer ¥ ure fbar o Tebem @ 1 50 a8 & 10% 31 8 B GHTaT
& 1Y Yoiiy &1 faeron g fom § feaman man g
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5959 - GEOPHYSICAL INVESTIGATIONS TO MAP THE EXISTENCE OF CONCEALED CAVITIES IF
ANY, AT SRIPADA YELLAMPALLY DAM, PEDDAPALLY DISTRICT, TELANGANA

The Sripada Yellampally Dam having storage capacity of 20.175 TMC is situated at a distance of 140 km
downstream of Sriram Sagar Project on River Godavari at Yellampally village, Peddapally Dist. Telangana
state. Due to heavy rainfall in June 2018, some cavities have formed on right side earth bund portion. During
the site inspection conducted jointly by project authorities and scientists of CWPRS some cavities were
observed on the right bank of the earthen dam portion. Cement grouting was being carried out during site
inspection at some tentatively selected locations by site engineers. The purpose of the Electrical Resistivity
Imaging (ERI) studies was to find the extension of the exposed cavities/cracks and the existence of concealed
cavities if any in the body of the earthen dam portions. The delineation of these features was very important
as their existence would be a threat to the safety of the earthen portion of the dam.

Ten profiles were conducted from Ch. 3200 m to Ch. 3330 m on core wall section. Further, eight longer
profiles with electrode spacing of 4 to 5 m were conducted on the line 5.25 m from parapet wall of
downstream side. Two profiles were also carried out between Ch. 3750 m to Ch. 3899 m, 1.5 m from inside
the downstream parapet wall with 2 m spacing to map the extension of the cracks surfaced in this zone.
Surface exposure of the cracks was mapped in closer spacing ERI survey. Below 3 m depth, all layers appear
to be intact with no indication of heterogeneous nature in core wall area. No in-homogeneities were noticed
in all the layers in non-core portion. Appropriate measures can be carried out at anomalous electrical
resistive areas up to the top 3 m as are marked under various profiles.
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5959 - sfugr Aerwueeh Siy, Ygraeeh R, dam A fsht g€ rerel (aR sE &) &
3T 1 AHRE #3A & fore - vifasta siig

20.175 ST 1 HSRUT & are Sucl daHged! diY, daHT Iod & UgIuce fofa o dardged! Td H
Mera’t 7l IR KM IR uRaemT & 140 foft & g8 iR 19 &t ok fRyd 81 57 2018 H g8 yRt awf &
HRUT g 3R Ta8 & 1Y & 7 A $3 TR &1 715 ¢ RS w3k Hesgdiemuy &
DT gRT Tgad =0 ¥ fhT 70 Ra e & SRM Ide & iy et TR & e R R 8 e
T T2 R wrge OiERT gRT e Tafd RIF R Arge Fen & ERM st T U § dide urafen 3t
78 ot | faggd UfoRIyedr AR (SSHRSTS) STl BT Ie=d g b §iY ardl AT H IoR Trefl / R
¥ fowR ok fdt g2 Terell & 3 &1 udt & Ul 3 faRivdrett &1 fosur 9gd Heaqul o1 Fifes
T T §iY & e & o B Q&M & AT JRT 57 Tohell g |

HR dld FaRH W Ch 3200 HeR I Ch 3330 Hick AP T UIHISA BT HAICH [ha] T | 3P SHATal, HE
TaTE (UL T1ES) o1 WRIUe ard & 5.25 Hex 3feR $I A% W 4 F 5 Hiex & saae s WRAT & 1Y 316
ol TpTgdl ST FaTer o TaT| 9 &F H 9 318 GRRI & AR &1 Udl @ & forg 2 Hier gaaere
WRAT F Y IUATE (ST WUe EarR F 1.5 HeR 3aR Ch 3750 Hiex F Ch 3899 Hiex & & @
Tl T TATe ol T | Tde! SRRI & SIRAH B SRS Faeur & FHvead g & A9 fasan | 3
Tiex TeRTE A e gt IRl I Tl I § SR R daR & H fawH U fa o1 13 Tobd el 81 TR-BR
YT H T Ral T DI5 ThEudl o1 o8 Ts | }MY & 3 Hiex do, fafia gl o ded fafed fd e favy
faega uferieh &st & Sfrd Iur T off gevd B

Depth  Iteration 3 RMS error = 2.4 §
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5955- DETERMINATION OF IN-SITU DENSITY BY NUCLEAR BOREHOLE LOGGING AT WARANA
DAM, TAL. SHIRALA, DIST. SANGLI, MAHARASHTRA

Warna Dam is constructed across River Warna near Chandoli Village, Shirala Tehsil, Sangli District
Maharashtra. The project mainly caters to irrigation of 87,000 Ha agricultural land and also generates 16
MW of hydro power. The 77 m high and 1578 m long dam comprises of 835 m earthen and a 743 m masonry
portion. Warna project was taken up for execution in 1982 and commissioned in the year 2001. The total
utilization is of 45.29 T.M.C. Consequently, after completion of dam heavy leakages around 1465 lit/sec were
observed through the masonry in the downstream face of the dam. Hence, Project Authorities requested
CWPRS to carry out studies to determine the cause of seepage. Therefore, it was proposed to conduct
nuclear density logging at borehole locations selected jointly by project authorities and CWPRS, to estimate
the in-situ density and identify weak zones if any, in the body of the dam. Accordingly, nuclear density
logging comprising gamma-gamma method was conducted in the fourteen Nx (76 mm) size boreholes drilled
at selected locations in the dam body. The results of the nuclear logging studies indicated that, in general, the
density of masonry varied from 1.08 gm/cm3 to 3.12 gm/cm3 and the zones with density values below the
design density of 2.35 gm/cm3 were identified as weak zones. It was observed that the result of borehole in-
situ density logging corroborated well with data of core sample logged. Based on the result of these studies,
low density weak zones were identified in all the boreholes. It is recommended that proper remedial
measures should be carried out to strengthen the low density weak zones.
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5955-AMTHHIT TG GRT IRAT iy, a1 FRR1e, forem Airedt, #eRTY & WwRIT g7 &1
frefRor s

aRAT &ty &1 fAfon, aRAT A R Ryd Tiardt T & ur, RRrer drget, |l forem, mermy # fasar ma g1
Ig URESHl TBT T ¥ 87,000 3FR HiY YfFY Bt R & T Bl € 3R 16 AMaE 9 faggd &1
3are W dxat g1 77 Hiex a1 SR 1578 Hiex da §1Y, 835 Hiex gl iR 743 Hiex foM8 ¥ &1 B
RAT URAreH &1 a¥ 1982 H forarao & o feram mar SR 9y 2001 # AT 0w g | 39 i | $d
JUANT 8 45.29 T.M.C UM B 1§18 & RT 81N & d1e, a1y & farrs & F 1465 wiex ufd Ads &1 U 7en o
g &1 Rardy 9g1a < T | 39ery, uikaerr SIRal A HesguleRud I Rud &1 HRUT 9 84
LT FRA BT R fhan| gafery, ulaem & sifieial ok WesgdieRuy gRT Igad U ¥ Tafd
Y &% / IRSId WFl W AMNDI du-we AT B BT Ud1d 3a1 T, o o™ &1 9+
fYBTE ST T 3R §1Y & HHOIR &3 &I UgdH g1 I& | TeI9R, Sy § Tafd RIFl W 9eg Nx (76 i)
TR & deH f5g §10 MY SR 39 A4 fval & - fafd & gaa e duee siftyera forar |
TSI dewe Mg Tl & IR ¥ I8 Udl 9al fb 9 ®9 ¥ oA R &1 g7ar
1.08 gm/cm® 3R 3.12 gm/cm® F A § 3R 2.35 gm/cm’® TaT ¥ A1 &t 99T aTal & 1 HHSIR &l
& =0 4 ugdar T | g8 it <1 AT foh DR AT Siferad d1 Sal, AMNG duFee e gRT U
oo & st aRE J Al W1 6T &1 37 ATl P GRUTH &b YR R, Foft IR & HH a1 ardl BHOIR
&= @) ugaH Bt TS| I8 RIwiy &) o § fF #H 9ar are HHGR & Pl Aegd B & fog Ifd
SUARIES IUT fohT ST |
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5960 - SEDIMENTATION SURVEY OF KADANA DAM, KADANA VILLAGE, DISTRICT-
MAHISAGAR, GUJARAT

Kadana Dam is constructed across the Mahi River near Kadana village in Mahisagar district of Gujarat state,
about 140 km from Ahmedabad city in Gujarat state. The project is designed and constructed to cater the
needs of water supply for irrigation, hydro power generation, flood control and fishery development. The
project authority decided to evaluate the actual available storage capacity and estimate the siltation deposit
in the reservoir by Bathymetric survey. This would help the project authority for utmost utilization and
proper planning of distribution of water supply for irrigation and drinking purpose beside hydro power
generation. It also includes finding out the possible methods to enhance the dam water storage capacity by
means of siltation removal from the reservoirs. The sedimentation in reservoir is one of the prime concerns
in today’s reducing water resources potential. The life span of the reservoir is determined by the rate of
sedimentation, which gradually reduces the useful storage capacity of the reservoir. There are many
methods presently used for estimation of silt viz. stream flow analysis, Integrated Bathymetry Survey (IBS),
Satellite Remote Sensing (SRS), empirical methods and mathematical models. Among all the methods,
Integrated Bathymetric Survey is the only direct measurement method, in which the location and the depth
information are directly logged for sediment estimation. However, each methodology has their own
advantage as per the site conditions.

Central Water & Power Research Station, CW& PRS Pune, had taken up the hydrographic survey to estimate
the reservoir storage capacity and other parameters such as sedimentation, area elevation curve etc.
Accordingly, the hydrographic survey was conducted during 28th October - 03rd January 2021 by using
single beam dual frequency (210 KHz and 33 KHz) echo-sounder; Differential Global Positioning System in
beacon correction was done. The studies were conducted using Integrated Bathymetry system (IBS) at FRL
of 127.70 m RL. Reservoirs located on the upstream of dams in sediment laden rivers infill with time, which
reduces the storage capacity of reservoirs. This study focused on the reservoir sedimentation assessment
and loss in storage in Kadana Dam. A multi frequency acoustic system with frequencies of about 33 KHz and

210 KHz was used to determine the reservoir bed level. Data processing was performed using Hypack
Software. The sub bottom survey data were analyzed using MATLAB and Sonaz Wiz Software. The results
show that the present gross storage capacity at FRL 127.7 m is 1243.58 MCM. The designed gross storage at
FRL 127.7 m is 1543 MCM. Therefore, it is observed that a loss of 19.40% in gross storage at FRL of 127.7 m.
It is also observed that an annual rate of siltis 2.73 ham /100 sq. km/year.
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5960 - HSTHT T BT ATAIGH JA&UT, FSHT Mid, FOrar-uRunR, TR

HSTHT Y ToRTd IAod & AR T & HSHT Td & U AT A W F11 T §, S ORI I B
YT SEHETETG Q6% AT 140 farft gR 8 1 ufas &1 feoe ik fmfor Riar, 9@ faggd Iare,
a1 0T 3R Ao faem & foTw o Smgfd &t SRevd! &1 ORT o3 & fore fasa w7 & | ufRaisTn onfiaor
I SrMBfcH Tdemr gRT aRaAfd® Iuds HSRUT & BT Heidh- HR- 3R TR H SHT TG &1 A
T &1 ol foran | 399 ufkaisT wifdeRur &t Srafdgygd Sdre & Siarar Riars ok 0 & I & forg
S Y[ & R0 B Ifad Ao a9 § Tgg Horl | SHH SRl ¥ TG g & A1y ¥ 91y $I ofd
UG &1 &) T & JUTFAT a-iep! o7 Tar aemr i 2nfid g1 ST § 3fadre 3 & Sd Jq1em o
&N B HH R & UGG HRUN H F UH ¢| STARM & Siiad H1d fadied &1 X 9 uffed grar g, S
SRR &1 SUARTT HSRUT & BT efR-6FR 1 Fxal g | a9 H sfadre RuffRd e &t s faftr § o
YRT YdTe fazawur, Tl arywife Tderur (1Bs), Teamge e JARFT (SRS), U adie 3R TR
Aied onfe | |ft faftedt &, woigpd STufdifcs Tderor uwar yer A fafdy B, o daece & s &
foe R 3R TERE B TSR WY feRg #F S B 1 gTaifes, STE @1 U & SuR Udd srivumat
T ST TTH B

HE T R faggd SIHY™ A, GO 3 STAR™ HSRUN &Hdl 3R 3fawTeH, & IF0% ab o 3
HIUEST BT SIHM T P 17T gTgS b Gaaiur fobar U1l degaR R i Sy bt (210 KHz 3R
33 KHz) ! T3S &1 SUANT TR 28 faIER-03 SHAN! 2021 & SR BISSIUNhd TA&Ur foar o,
dip YaRE | FSHRId Waa a1 Riken fovar mar 411 127.70 Hiek 3RTA & THIRTA W
THIdd aryHie! R (3MSaIT™) FT IUAN HR ST b1 1 U7 | dasce ¥ agl Al § il & |
R YT TG Y & 1Y HR 1A 3, FOIRTR STArerl &bt HSRUT &dT B g ol ¢ | T8 T ST oY
A SR 3fadTe 3Meba AR HSRU H JHAM W biad g1 THT 33 fhdledy iR 210 fragds o
fShehdll & W1 U dg-3MgRl @b JUel 1 SUANT ST & WR & Feild w1 & forg foan mar i
TRUF AFEIR BT IWAN Ixdb Sl R &1 HexH fomar mar ol fedd 3k THR fas diredaR &1
IUGNT HP T §icH d SeT o1 fazawur faar mar 1| oRom sdd € 6 Themed 127.7 Hiek R adqm
JHd HSRUT &HdT 1243.58 THITH §1 FRL 127.7 m R fSWE foan M1 I&a WEU 1543 MCM B
3eTE, T8 3T T § {3 127.7 Hex & UH3IRUA R Teba HSRUI & 19.40% 1 814 58 o1 78 ff S| T 8
3 Mg @1 a1 <R 2.73 8H/100 ¥ fpeil/ay B
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5999 - DRAG FORCE MEASUREMENT ON PONTOONS FOR FLOATING FOOT BRIDGE AT
VARIOUS SUBMERGENCE LEVELS AND CROSS FLOW ANGLES FOR RESEARCH AND
DEVELOPMENT ESTABLISHMENT (ENGINEERS), DRDO, DIGHI, PUNE, MAHARASHTRA

Drag is experienced by the water body due to wave formation when it is towed against the water. Resistance
to the motion of an object consists of air and water drag. The main components of resistance are friction
drag and residual viscous. Drag analysis is required to find out the hydrodynamic forces acting on the object,
which will be very useful. The study envisages Indigenous designing & developing technology for pontoons
that are used for the floating footbridge. The approach and methodology adopted for the evaluation of drag
on pontoons using the Current Meter Rating Trolley (CMRT) facility is described. The CMRT system
incorporates an electronic drive to achieve precise speed control. Research and Development Establishment
(Engineers), DRDO, Dighi, Pune, is engaged in the indigenous development of various engineering systems
for the Indian defence forces. R & DE (E) has designed, developed and fabricated various military bridging
pontoons for the floating footbridge and were desirous of measuring the drag force exerted on pontoons due
to flowing water when these pontoons are deployed in the water body. R & DE (E), DRDO, Pune intended to
conduct the drag force evaluation of various pontoons and work is entrusted to CWPRS, Pune.

The sets of pontoons are used to transport vehicles and personnel over water obstacles and marshy grounds.
Floating bridges are cost-effective solutions for crossing large bodies of water with unusual depth. Some
parameters like position, drag and direction of flowing water exerted on pontoons are required to derive for
eliminating the risk of human life. The experiments carried out for the measurements of Drag force on
pontoons at the Current Meter Rating Trolley. The pontoon is freely mounted on the Rating Trolley with the
help of rods, with allowable flexibility in the movement to cope with change in movement as well fluid
velocity. As the rating trolley moves in the forward direction, the pontoon gets backward drag due to the
relative motion of the rating trolley and the pontoon. The drag force corresponding to specified velocities of
Rating Trolley is measured by the load cell and data acquired on Real Time Data Acquisition System
(RTDAS). More than 300 experiments were conducted on three different shape and size pontoons for
various loads and submergence levels when the pontoon axis is at 0%, 5° and 10° angles with respect to
towing direction of the rating trolley to evaluate drag force. Various experiments were conducted on
pontoon-I, II and III under various specified submergence levels. These experiments were carried out on
specified velocity of the CMRT in the range of 0.5 m/s to 3.5 m/s under different conditions involving 0°, 5°
and 10° angles between pontoon axis and towing directions.

Mounting of pontoon on CMRT at 5° with Self weight and 250kg weight
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5999 — FHYT T4 fary RITu=T (Feiifash), StemeStan, fad, gor, weriy & fore fafir
AT R] a4 fov® yaTe FIvi W avd g ded yat & fore uige wR Eima aa ara=

AR & 0T & PR S W gRT Diard &7 3y i1 ST § 5d I8 Ut & faeg fomn & ih ot
g | Tl axg Y 7fd & ufeRly & ga1 3R Ul &1 Wire gidr 21 Uiy & qo U § uvu EiEe @R
gAcd ary | Wiard fIRAwor a¥g W S B dId STerTiad Sal &1 Idl T & foT ST §, St 9gd
Iuanf R NI I8 3199 oRd §U I & o IudiT fhu S a1l UigH 8 Warl sifided iR fasmfid
TRNAIDT BT UREH eI BT § | de Hiex AT el (HeHSRE) Jfaer &1 IUanT ed gu UigH! IR R
& Yegich-1 & foTT 39T 71T eI 3R wrefvomett o1 qui forar a1 81 #ie Hiex ¥ el H saaeine
184 GRT UCI® T T U 1 Sl §1 SR SR faor ufagm @oifa), Stemeten, feet, gon, g
YR & 9t & fag fafte SSifafar gonfadl & weRl o 8§ Hrikd g1 sdu iR faem fasH
ESNaE) F @Rd gU Ued gal @i Pe foe) & fo fafte = fofsiT diga &t sifteen, faem &R
formfor fapar & oiR Ste 371 digHl ) ot & a1 el @ 9 §8d g O & RUT digHl WR ST S 38 Wierd
A B AU & d 5P 3 | UM R [ ufagm Gsitas), Stemstsd, fadl, gor o1 Ie=a faftra
OigH! & Tia1a §a BT Gedich BT § 3R 59 S I b1 o AR [9ggd SII™u™ 2rar, got oF diar 71
gl

T B TSl SR gaea Y W Al 3R BiHal & arTHa % o Uie de &1 IuENT fa S B
TR TTERTS aTdl fagd oI &1 UR &R & ol Ok gU Ud §3 & arTd YHTa! Ireq €1 Hd offla &
ST &1 T a3 & U @ HUs o Uigdl Rt &t fufa, S iR f=m onfe &1 S
TIRTS g1 e Hiex A& erclt H gigHl R Wiad 96 & W19 & e gaiT fee e digd &1 759 &t Aag
I A& it R Wi UV Iad F UfaRiy & 571 T Iman oira | i 9 TaeH & qry-Iy asi o |
gRac &7 T 4 AR b | T Sl SI-oR 3T &t o= & Trerd! g, e el $iR UigH &1 ardel 1fd &
HRU Uigd IS &1 SR Wi Srar g1 ST Siett & Gy a7 & iU ad &I die Id 3R aRdfdsd qod
STeT SHTIUGTT JUMTEl! (RTDAS) TR WKl ST §RT H1UT ST § | T §a Pl Teidhd dHR o fad T el &l
f=m & gigT o°, 50 3R 10° HIT WR gH W fAfd YR 3R Ty WRi & o dF SaT-3(elT SR 3R
pfd & TigHl TR 300 ¥ 31 wranT for U 2| fafte Ffdy Samw wRi & dd diga-, 11 3R 11 IR fafid
TN fr Ul deneRd & FAfdy a1 W 0.5 Hiex Ui Ads F 3.5 MR ufd Ibs @t W A Rt
ORI & 0°, 5° SR 10° P & T UigH 31&f 3R Wiard fGmall & Teg 71 U &1 fosan a7 7|

Hrewemdt W 5 f&3f W @ a9 3R 250 frat ao & A1y digs ot asfe
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5930 - PERFORMANCE AND OVERLOAD TESTS OF SAMPLE SUBMERSIBLE PUMPSETS FOR
IRRIGATION DEPARTMENT UTTAR PRADESH, LUCKNOW -2020-21

Irrigation Department Uttar Pradesh (IDUP), Lucknow had requested CWPRS to undertake hydraulic
performance and overload tests on submersible pumpsets for M/s LUBI Industries LLP, M/s Rockwell
Pumps & Motors Pvt. Ltd; and M/s WPIL Ltd. Accordingly, performance tests were carried out during
17.12.2020 to 21.01.2021 for various representatives as desired by IDUP. This report presents details of the
studies carried out and findings of performance data on each of these pumps covering:

e Hydraulic performance tests to establish characteristics viz. variation of head, power input and
overall efficiency against discharge covering a minimum range of + 10 % to - 25 % of rated head
from guaranteed duty point.

e Over voltage and under voltage performance of motor of submersible pumps at 456.5 and 352.75
Volts respectively.

e Power factor at rated output of motor.

e Temperature rise of the submersible motor winding was observed, when the pumpsets were
operated for one hour with 20% overload power.

e The performance of these sample pumpsets was observed against guaranteed values specified by
IDUP.

e All the tests were carried out in accordance with IS 9137. However uncertainty levels in the
measurements carried out during the tests were much better than IS stipulations, especially for
the flow rate, input power and pressure measurement.

e Electrical parameters were observed precisely using a Multi-function Load Manager of Conzerve
make, having computer compatible digital output.

This report recommends that while selecting the pump set on technical merits, preference should be given
to the pump with higher efficiency at duty point for optimum use of energy. The pumpset with high
guarantee factor should be preferred as higher the guarantee factor, the pump operates closer to the
required duty point.
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5930 - RiETg fAUNT IR WS, AW & AT AT UAgsa! Uudel &1 fAeare e fyur
UI&10T 2020-21

fars fAUTT, ST U (1IDUP), TS, 7 Il T=g, T, SR, TH. ¥ TR ol So ol Yauad, I Ridbad
Uog, Hiey Uigde fifics iR I Ssquismaud fafiee & uagsst udie! &1 fafta fuifa =iy emanait
W fo1E Td SfUR Tiemr dxA &1 SRIY f3har o7 | 9Eg9R, 17.12.2020 ¥ 21.01.2021 & R faftm
gt & fow o, €. g, o gry Jifesa e td SR tigor f e a8 RO du ohieor & R
aTe 7T faftrs et vd favayur & vefRid #Rd 8

o T FWTEA & SR AFG! B R B & AT Uamyd waod fog § FufRa S &1 -25% &
DR +10% 1 Th gAdH THT & 3ex TRI&or foar |

o I 3R Y faggq T19 HHRT: 456.5 dlee 3R 352.75 dlee TR GUF & Hex &I YeRH|

o TR & Pyt Frfd IR UTeR thdex &1 geich fohar |

o TUUYT & 20% IHYYUR Wfdd & 1Y U b & o uRare oR Aier & amudH gis &1 [Aikeon faar
|

o I THATUY YT &1 UG of1s. S g, 0. gR1 Ay yamyd gedi & Srga fobar

o Mt iU ORIy U 9 UaTg 3t &), Ay wfdd SR ga1d A9, YR @M 1937 & 3R T T
QAfhT AT TRA&01 & SR fbT 7T AT 1 TR AFD! BT a1 I STeT S8R T

o Taqyd AP B YA UHR T dord (T 95 S yurelt UR Uiy 9, S0 Wd b Ffaes
SRT |71 |

=9 Ruid 7 a8 R o1 78 § {6 do-iot Al & 3TYR TR UU—E BT I8 HRd I9T, SHoll & AfhdH
ITINT & foIU ST Uise WR I= il adl Uul &l adigdr &=t 91t Ud 3= Uaryd ged! & Ual &1 99+

farar ST <nfeT arfes g snawud St uige & Hild UeRiH o 9 |
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5951 - IN-SITU HYDRAULIC TESTING OF CASING INLET PIPE FOR BARAPOLE SHEP OF KSEB,
KERALA FOR KIRLOSKAR BROTHERS LIMITED, PUNE

The General Manger of M/s Kirloskar Brothers Ltd., Pune vide his letter No. KBL/KSEB/201-20/287 dated
16.01.2020 requested CWPRS to carry out witness of the in-situ hydraulic testing of Casing Inlet Pipe (CIP)
for Barapole SHEP of KSEB, Kerala.

Barapole Small Hydro Electric project is owned by Kerala State Electricity Board (KSEB) of Kerala
Government. This is a Greenfield run-of-river project, located near Iritty town of Kannur district of Kerala
State. The total capacity of the project is 15 MW, which consists of three horizontal shaft Francis turbine
generators, each having a rated capacity of 5 MW commissioned on 29 February 2015. KSEB desired to
conduct the hydro test for the CIP of the above three turbine units. Hence, M/s KBL has done the hydro test
for CIP of one turbine unit (Unit-II) at their works duly modified with strengthened stiffners & reinforcement
for manhole and executed at site and is in operation now. KSEB insisted M/s KBL to identify neutral agency
for witnessing the hydro test of CIP for the remaining two turbine units (Unit-I & Unit-III). Accordingly, to
witness the above test M/s KBL identified CWPRS as a neutral agency.

CWPRS officials visited the test site on 21.01.2020 and witnessed the above test conducted by KBL as per the
standard “ASME Code for Pressure Piping, B 31.1-2007”. The witness test was mainly conducted to confirm
the strength of the casing inlet pipes of two turbine units and to observe for leakage & sustenance of design
pressure.

Photographs showing witnessing the test by KSEB and CWPRS officers
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5951 - falva ggd fofies, T0 & forw puwsdt, Fa & R THTAsd & HRAT 370
UTSY T TR STl U1

Temey®, AOY fhdieer sed fRiftRs, gl 3 U ux T Helua/puuEsl/2019-20/287 faie
16.01.2020 & HIFY ¥ VesgUIsREy ¥ fhakamr sed f[affics, gul & i Fuasel, #Rd & s_ad
THTTRUT & BRI FAAC UISY BT WRIT SIed URIEf0T & W1ed g Hdad foar|

R T Tafdegd TRTSHT R WBHR & Hd Aod [dggd Hed (Fudssh) & Wiid § g1 I8 Th
M Pics IH-3ip-Rar IRAISHT B, S B IAeu & HoR o & 3RS 78R & oy fRyq § o o o |
fEaman T 3| uRaSH B $d &M 15 WiTare 7, ford ffiF afas wte Wik exars sReR Wi €,
S ¥ UdF BT & 5 TIEIE § S 29 WRAR) 2015 B 3RH HI T3 | FUTE! IWISd 1 a8
SHIAl & BRI Scle UigT (SMedl) & oy STad URIefur T argdl UT| Ty $haud Uh erare e
@fe- 1) & Hemsdt & oy st udier e g 7, o faftrad T=nfera, aoied Rew T’ 3fiR A-giat &1
YEIhRU B Tz R Fefed fbar man § @ik 38 g9y 9% fhanfad ¥ 1 Suadel 3 QY &) g gorsal
@fFe- | 3R gfe- 1)) & HeMmSh & Selid Uieur & Wied & ol e Tl &1 997 o3 & foY huuse
TR HETed ¥ SHTUE 67| TaIuR, SRS TR0 &1 ¢ & AT AN $aild - HesgUIsRuy & Th
doR Toid! o = T AT

SsgISRTY & SHABRGT 7 21.01.2020 P ULIE0 RIA BT GRT T 3R AFS “TTITAS DI BR URR
OISIUT, & 31.1-2007" & 3FIUR HaIld gRT AT SURIGT TRIEUT I W1&d [T | T1ed Tigor T &40 9
&l TRETE SHISAT & HRAT FAAC UISY B o HI GfY H3 a1 Rard iR fewg g & fFafg & FAdem
o forg Harferd fasar wa a1

FUHsdl Ud Aesgiiemed siftratial gRT wdierr & e & srnRe
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5956 - PERFORMANCE TEST ON 115 MW TURBINE UNIT NO. 6 AT SALAL POWER STATION OF
NATIONAL HYDRO POWER CORPORATION (NHPC), JAMMU & KASHMIR

The Salal Hydro Electric Power Station of National Hydro Power Corporation (NHPC) is situated in Reasi
district of Jammu & Kashmir and has been in operation since 1995. The power station consists of six
numbers of Francis type hydro turbine units each of 115MW capacity and the combined units feed a total of
700MW to the Northern Electric Grid. Central Water & Power Research Station (CWPRS), Pune had
conducted the performance efficiency test on all the six turbine units during 2004-06 with old runners.

These six turbine units of 115 MW each were originally commissioned for a rated head of 94m/94.5m. But in
due course of time the available head of these turbine units have been 85m and the units were operating on
off design condition resulting in loss of energy and performance. NHPC decided to improve the performance
of turbine unit by replacing the runner of all six units to operate at maximum available head on the dam. The
replacement of the turbine runner work has been awarded to M/s Voith Hydro (India) Pvt. Ltd, Noida, UP in
September 2014. The work of replacement of the turbine with same generator on 6t unit was completed in
April 2017 and as part of contract M/s Voith Hydro(I) Pvt. Ltd was to demonstrate fulfilment of guaranteed
turbine efficiency through the output of the coupled generator Unit. M/s Voith Hydro(I) Pvt. Ltd. approached
CWPRS on 2016 to check the performance test of Turbine Unit no. 6 after renovation.

The performance of the turbine was undertaken at three load points of 80, 90 and 100% of the rated MW
load and at the head of 85m by varying the flow from 112m3/s to 118m3/s. The efficiency of the turbine was
also found by running various combinations of parallel generators numbering 1 to 6. It was found that the
rated efficiency of the turbine unit no. 6 lies between 92.5% to 94.9% for delivering outputs from 94MW to
117.5MW. Thus the upgraded turbine unit no. 6 was giving better output than the guaranteed efficiency of
94% with rated net head of 85m.
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5956 - IPTT W fagga A (TAgadRd), o1 ok R & Hara oa fagga Fa F 115
AT eXATSH gfic-6 UR faiell ScTe B &HdT BT ULI&0r

S 3R AR I & Rardt ford 7 g s faggd A (NHPC) 31 wemet o faggd &g 81 faggd s
Y B8 iR UbR B TES! caTe 5bI3aT 8, RFH ¥ Udd BT &Fd 115 MW & 3R Faft 3hrear It
Safacae 18 &1 $d 700 MW &1 faroTelt T &Rd & | Hard ofd SR faggd S ImaT (CWPRS), GOt =
TRM RS T (runners) TR 2004-06 P SR T+ BT TRETS SHISTT UR G&fdT T ULIer {3 o)

115 MW $t 31 Tt B8 XE18 SH13Al &1 d U ¥ 94 m T1 94.5 m & [uiikd g8 & forg sz faman
T T, Afh THT & 1Y 3 AR g1l & MUiRa 3 85m B MU & SR sHferg Wt gfey fefia
feome fRufd & a1eR =@ W 8, R uRumraey Suif 3R yeei= emdr & 81 &3 © | 39 Treadh
gRT T B8 SHIIAT & TR DI IGADR A5 SHI8 i & H YR B &1 (0T foram w1 | exars IR
& UfRITIA &SI & I disy g13e! @fean Ut fafies, Aiwet, 73 faceh & Rider 2014 § Ifar mar| @aft
6 gfAc TR TH B SR & 1Y AT & VAT BT H1H 30 2017 H QT &1 a1 o7 3R 39 3rfay o
Y ARy BIRST (3113) WIZde [AHCS B MREIpd cralg- &Hdl ®I gid a1 JHd S gHAe & Ide &I
&7 UeRF R Tl A d1gy g13g! (3M8) W fAIfies 7 2016 T eXETEA g U= 6 & U=l Uie Bt
S o fore WesguieiRey ¥ ud faar T

XE1E BT YeH Ruffivd Avmare s & 80,90 3R 100 Hfawd & fF YR fargsif W 3R 85 Mex & MY W
UdTe I 112 ¥ 118 U9 Hiex Uld Ydve H deadr [Hdl 7T UT| REAZT DI &l 1 ¥ 6 H6R & SFe &
faftre oo &) et Ht US 7S |1 U8 a1 T § b RIS FaR 6 Bl Gerdl 92.5% W 94.9% & S 31T
G B1 Y &l ¥ 6 HeR TRAZT 94 MW ¥ 117.5 MW 0 T foeTell &1 IdTe St 81 39 UBR 6 TR

e 85 Hier Bt Fuffed 'S & Y 94% HT TR erd o1 g H 98k STe ¢ 8t B
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5962 - WITNESS TEST OF PUMP SUMP MODEL STUDIES OF KALISINDH LIFT IRRIGATION
SCHEME PUMP HOUSE - 1 FOR HYDRO MODELLING & SOLUTIONS, SANGLI

Hydro modelling Solutions, Sangli, Maharashtra.vide their letter No. H&SL Sump model Test/L&T-
Kalisindh/2020-21, dated 29th Nov 2020 requested CWPRS to carry out witness test of Pump Sump model
studies. Major Lift Irrigation Scheme Kalisindh Phase- [ Project comprising of lifting 32.04 m3/s of water
from Indira Sagar Project (ISP) reservoir, which in turn supply water for irrigation in culturable command
area of 1,00,071 hectare out of gross command area 139348 Ha. The Pump House-1 (PH-1) is located near
ISP Reservoir & receives water from the fringes of ISP Reservoir (located north to Bankapalas village) based
on topography of land. The pump house has been planned to accommodate total 10 (8 Working + 2 Standby)
numbers of VT pumps with a capacity of 28836 m3/hour each and Head 39 m, driven by 4000 KW, 372 RPM
Electric Motor provided with Variable Frequency Drive (VFD), to take care of the variation in water level of
ISP reservoir to run the pumps at the available level all the time.

The test was conducted at Hydro modelling & Solutions, Sangli, visiting CWPRS officers personally present to
conduct witness test at test location. To begin with the designated number of model pumps working, i.e eight
pumps working at a time was selected. Water was filled in the model up to the highest water level viz.,
269.00m decided for model studies. The valves on the delivery side of model pumps were finely controlled
to set the model flow rate based on Froudian similitude and were observed in the individual electromagnetic
flow meter fitted after the control valve. Model tests conducted at highest water level 269.00m and
minimum water level 247.00m for different combinations of pumps at 1F & 1.5F flow conditions were
witnessed. The flow patterns in the forebay and pump chambers were observed to be smooth and
satisfactory, without any free air bubbles, surface swirls or vortex. Observations of Vortimeter RPM
indicating swirl lie well within acceptable limits (59 RPM for 5 degree swirl at 1.5 F flow condition).

Physical Model of kalisindh lift irrigation scheme pump Measurement of Vortex formation during operation of
house -1 model at minimum water level
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5962 - ET3S! AISTA TS AR, HitTdll, & fore STefiRiy Sge+ Riarg a1 ug wv -1 ot
g ¢ ufeey sreaa &1 greflt wdteor

BI3S! HislelT US IR, HiTell, HERIY 4 39 U7 ¥ & TS T Td ¥Y Higd ¢&w/Td. TS,
& -PIeiiRie/2020-21, fadid 29 FdaR 2020 & ATEH T o, . UG fd. 3. MM T G4 Tl Ufa=U ST ol
et TRierur B B A fhaT| T Ige R e BIeifie aRul- | aRkaierT § ST AR uRkaierr
(ISP) STEITR J 32.04 TR Ufd Adbs UM IS WA @, Sl B! Sad H Tbd DA & 139348 T |
T 1,00,071 FICIR & Wil T HAM &= H RS & e ot &1 smgfed Hrar g1 vu &R -1 (ft 7 -1) 318 T8
0 TR & U Y § 3R YW B RIATHIA & SMYR W 3M1E T Ut STARE & (S Md & SR &
) fF IR ¥ Ul v Ral 81 Uu R H Ha 10 9IS Tl &1 WA (8 FRBRY +2 IR S 28836
gHIeR Ufd tieT ude Bt amar 3R 2 39 e, 4000 fheliaTe gRY el 372 SREH faggd HAiex @I
aRusa el grea [@UweE) & T TR &9, B 90T SUas ofd TRl IR UG 1 IaH & forg
3T T Tt SRR & TR H gRac o1 &I X8+ & ol §18 718 & |

BTSS! AISTeNT TS AR, TivTel, § ULierur foram 7 o1, Areft URiefur & & forg TRie RIM | SHq® &.
o, Td 3. 3, el & SGRT AfdaTd U A IUfRd A1 FH3M1d T H1H HA a1 Ufaey gui &1 A1fid
T, A1 T 1Y T BT B d1d 313 GUf o1 99 fHar T ATl ST Bt aF g3 T Ufaey S1eqe /g
gfeRey o I=dH S Wik 269.00 HIeR T U 4RT 17 7| Uiy Ul o faarur fa=n & dreal o hrafeaq
THFAT & YR W Uy yarg & Fuiid & & fon ket § Fafa faar mar ot oiR fesor ares &
§1¢ @IE Y Jafade faggq gaeia Uarg At o 39T FHteror fasar mami 1 F 3R 1.5 F R dut & faftrsr
GO & foTT I STd TR 269.00 HieR 3R YAdH ofd WR 247.00 Hiex W ufoRey uterur forg 0| Wik
3R U defl § YaTs & Wy B! &1 ol Hod ga & oo, Helg & UM U1 HaR & F1Y i SR JdTooris
3R B & T | AR IRUTA & 3Hacih I8 RN § &I YUl Wi A1 & (1.5 F yaTe &1 fufa o
5 f&oit gu & forg 59 sRUTEH) et R J iR § |

FIeRier IgeT Riars aeqT vv 8189 &1 vifaw Alsd-1 YA O TR W ATSA & HATa- & SR HaR TS BT
T
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5963 - EFFICIENCY TEST OF TURBINE UNIT (1 NO) AT CHIPLIMA POWER HOUSE OF OPGCL,
ODISHA FOR M/S VOITH HYDRO PVT. LTD., NOIDA, UP, INDIA

M/s Voith Hydro Private Limited, Noida vide their e-mail dated 02/08/2018 had referred to Central Water
and Power Research Station (CWPRS), Pune, to explore the feasibility of undertaking Performance study of
24MW turbine unit number 3 at Chiplima Power House, Odisha. The purpose of the measurement is to verify
the overall performance of power unit including guaranteed mean weighted hydraulic efficiency of turbine
by Index Method (Winter Kennedy method) as per approved test procedure. On completion of field studies,
the Final technical report on findings and recommendation/suggestion is being submitted. The scope of
work agreed between CWPRS and M/s Voith Hydro Private Limited, Noida as follows:

e Measurement of discharge of turbine carried out by measuring the discharge through the index by
using Winter Kennedy equation.

e Measurement of turbine output power at specified load points based on power recorded by SCADA
system having class 0.5 accuracy for power measurement existing in control room.

e Measurement of head acting on the turbine by using Ultrasonic level sensor.

Operational performance of turbine at available levels of Chiplima Reservoir shall be investigated. It was
found that there was no accessibility to conduit approaching turbine entry for use of any conventional flow
metering. However, on insistence of project authorities, Index Method (Winter Kennedy method) as per
approved test procedure was undertaken for measurement of flow. Above details show that power unit
(Turbine + generator) efficiency is 92.6% and generator efficiency is 98.1% which met as per test procedure
agreed upon and aligned with contract requirement. This also includes validation of turbine index efficiency
as per approved test procedure.

Meeting with Project Authority officials of Chiplima HEP, Measurement of Power at Control Room of Chiplima
0.P.G.C. HEP
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5963 - ATY d13Y g3 S! UIgde fafiies, AivsT, g, HRa & fore , sndishiwiva, nfes=n &
feraferar fasrell @R A ovarsd ST (1 FaR) B &HdT BT uaor

Ao 913y BB gl Wisde fafties, Awer, ot A 394 SHA & RT . 2/8/2018 Bl &5, T 3.3 =11a BT Aueh
fpar 3R I fufermr faorelt TR, IS & 24 TITAIC TRETST SPIs JaR- 3 DI &HT U & IUDHH &I
HTH U1 3 TUTS HT I5 ¢ SFAled TUEUN Thal & SIOR qadis [l &idere s-el fafd) gri
A3 DI YA T HIRG gISgifcied Gardl Wigd faoiell Sh1s & I0U UekH & qanfud =11 &g
3T P FHIUA & F1G ild-uRomH 3R RETRRI/ G3ma & A1y $ifcd aob-iie! RUid wgd & et srf
&1 GRRT T R .91, U4 3. 3. =1man 3R aed digy grs gl urgde faffl, FiueT Wgad gu g, a8 14 &:

o IR FHAS THIHRU BT STAHTA FRP ST YU GRT S b YdIg bl UTS |

o OFU wer O fagM faggd A o forw & 0.5 Wétaar aret SCADA UUTeR gRT RebTs @1 115 Urar
& YR R S YR figsft R exars Idrg faeret &1 A= |

o IETNID TdE YR BT SXIHTA PR TRAZA B SHUR T Ig MY BT AU |

foraferdT SR & I ST TWRI UR eRaTS & YR UGRM &1 Siid &1 715 | I8 Uil 47 fs examgA
Ta=T & THIY S aTd UrRUams & U IR Jalg -Uls & SWIA & e -Tg! ugdT off 9dbdT| quTy,
GIRITSHT UTTYHRUT & 3G TR Ssa UMl (RAddTei db-1al Jome) TRIE0T Ufshal & AR Widhd Jare
& AU 6T BT & {61 77| IIRIad SART ST § DI fAGTd IhTs (AT +SHRER ) & 92 6% & 3R
SRER &FAT 98.1% B, S o5 TEwd TIe0 UihaT ¥ A @A & SR SrgeY SOR 81 399 SrAifd wam
UfhaT & IR TR JAHID G&dl BT T i A g

feraferar gagh, oS, & ufEisET wiftresor
SfrpTRal & 1Y 955




Annual Report | 2021-22

5967 - FIELD INVESTIGATION TO SUGGEST PROPER FLOW MEASURING INSTALLATION AT
THE SITE OF USHA MARTIN LIMITED, RANCHI

The Special Secretary, Water Resources Department (WRD), Govt. of Jharkhand and Engineer-in-Chief of
WRD have initiated and apprised CWPRS to undertake studies on improving existing monitoring system on
water drawl schemes of various industries in the year 2012. As an outcome, a team of officials from CWPRS
had visited various industries of Jharkhand in May 2012 for suggesting proper measuring instruments for
assessing water drawl systems. Subsequently, a technical report in respect of the above was submitted to
WRD, Jharkhand. Based on the WRD initiative M/s Usha Martin Ltd., Ranchi had volunteered in improving
the existing water drawl system for better usage of water. In view of that M/s Usha Martin has requested
CWPRS Pune for the technical guidance to suggest the proper flow measuring installations at site. In
pursuance of the request from M/s Usha Martin, Ranchi, a preliminary visit was made to the site of flow
measurement and the following scope of work was identified:

e Assessment of flow measurement devices at site and to suggest proper location for the installation of
flow meter, considering the constraints at site.

e To suggest specification and type of flow meter with proper installation to have accurate flow
measurement suitable to the given site.

Preliminary investigation reveals that the existing metering units at pump house were sensitive to drop in
accuracy due to ingress of fine/course debris from intake well and results in frequent stoppages during
operation of the system. The existing metering arrangement was lacking state of the art communication
features. Further, a detailed technical analysis was carried out and the scope for modification in the existing
system is proposed. The incorporation of up gradation in existing layout and metering is recommended for a
better and standard flow measurement practice.

wire & wire rope.division):
Bundesstaat Jharkhand | | . Ranchi

Fig1. Location of Usha Martin Ltd, Ranchi Fig 2. Turbine type flow meters installed at improper
locations
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5967 - SuT HIfd forfies, ¥t &1 Arge W IR WaTe AU RITYAT T G4 34 7 &7

oy gfeg S Teq fAumT E=ygIRe)), IRWUS WHR R g Mfar, Fa dee= fqumt 3 faftr
NANE SHISTT Bt ot BRI BT Hiefar TR goelt § GuR gg a¥ 2012 H Ugd &1 3R Hesguismuy
DI YT HIA & T 3favTd T | IRUTIRGEY, HewgUISRTY & fSRAl & Th gd = Sfud A1ds
IUSHRUN BT AT 37 & T RS @t fafva Sfenfiies gargal &1 As 2012 H SRT fohaT| dayrq, SWRiad
Yed O th ae-ie! RUIE o ATe faUTT, SIREUE &l IRd &1 75 | S=YIRS! &1 Ugd & YR R A
I WA frfies, Xt 3 ot & Sk SUANT & g Hielar ofd ot yomelt & GuR 8q Wt 3 w1 uRY
fohaT| 59 EPHI0 T, TR I A1l e 7 Wge W I YdTg AU RITAT & {oT dd-iid! ANGRM 8q
HesgUiSRTY ¥ SrRIY fhar| AX 39 /1A, Il & SFRIY & IR0 H, YdTg AU $f Alse W UH
TR SR fora T SR R o Fafafed et &1 oty foram mar -

o JIsc IR YAIE HUH IUHRUN T HTHT BT 3R WTae BI arerff o) eaH § [ad g Jarg ardt ot
R 8q I R &1 gI1d &1

o s W IS YT HIUA & forg I R o 1Y UaTg Hiex & a4 Td UahR &1 gd a1l

RS VU & UaT Ia & U 89 # Iuds Mgl IS Sh13al, SHdime! $U ¥ Ya% g+ ard
HEH/ARGY Has & Ufa Taa=iad & HRUT, b & fRTae fexar ) off fored umelt & Tamem § IRaR
3ERIY I BT UT| HIS[GT HTUS SHI! Bt IR H STYerad dfRIeed HT 3HTF Tl Ty U faxd
dJa-itap! fa=ay T fsam AT forges HeoR His[al Jumelt # W= &1 [og Rl URATad &1 T8 | 98 3R A®
YaTE {19 & T, His[eT Wi aul AU & I49- & THIAR HI URaTfad foar S g |

Bundesstaat Jharkhand #

STHid 1: 3uT A1 fafies, Tt &1 == TP 2. IR RIM W TG TS5 13U Y4TE HIUD
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5974 - SURGE ANALYSIS AND SUGGESTING SURGE PROTECTION DEVICE FOR PIPELINE OF
BOKARO STEEL PLANT, SAIL, BOKARO

The General Manager (U), Bokaro Steel Plant, SAIL, Bokaro vide his letter no.GM(U)/01/16-17/824 dated
23/12/2016 requested CWPRS to carry out the surge analysis and suggesting surge protection device for
pipeline of Bokaro Steel Plant (BSP), SAIL, Bokaro. This is necessitated due to frequent breach of existing
open channel and there is a critical requirement of water for cooling and production of steel to meet the
production target.

The pumping station of BSP is located on right bank of Damodar River near Baidmara Weir. This envisages
supply of water through two pipelines of 1000 mm and 1400 mm diameter with 10 mm thick MS pipeline,
running parallel from pump house to cooling pond of the steel plant extending to a distance of about 4 km.
The pumping main is designed for a discharge of 5.556m3/s (20000 m3/hr) of water through two rising
mains each stretching to a distance of 4km to deliver water throughout the year. The pumping station has 6
units (4 working + 2 stand by) of Vertical Turbine Pumps; each designed for the duty point capacity of 1.389
m3/s and 95 m head. Each of the above pumps is driven by 740 rpm, 1700 kW electric motor. The diameter
of the delivery pipe, off taking from each the above 6 pumps is 800 mm. On coming out from the pump house
each of the above 800 mm pipe line is connected to common manifold and the header connected to two
pipelines of 1000 mm and 1400 mm diameter, which in turn feed water to cooling pond of BSP meeting
production requirement of the plant. A typical configuration of pumping system is shown in the figure below.

CWPRS did an exhaustive analysis with different runs of surge analysis for optimising size of air vessel and
number of air valves with an objective of safeguarding system components against surge pressures. The
analysis mainly concentrated on use of optimum size of air vessel and number of air valves and their
location.

RISING MAIN

COOLING POND OF

PUMP HOUSE BOKAROQ STEEL PLANT

BUTTERFLY W ALVE

GATE WALVE
HEADER PIPE
GATE WVALVE
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VT PUMP ([
FZ160.75 M Max Wi
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nn
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DAMODAR RIVER
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A typical configuration of pumping system
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5974 - MPRI Wd Wi, 9d, TPR] B1 UTSUATST & [T Jof AT 3R o JR&T SyHur
DT AT

TEMEY® (), SIHR! WId Wic, Jd, ADHRI A 0= U TS SHTH)/ 01/16-17/824 faid 23/12/2016 &
e ¥ HexgiieiRud ¥ 9ieR! ¥id Wic @uadl), Id, AR S Trgaand & g Iof [axauor &
3R Tl YRET JUBRUN BT AT & BT SRI1Y fobar| HiSal Gal od & §R-8R ged & HRUT 3R Idred
AT Pl IR R & 7T WA & IATe adl Jfda o forg Ut T Hg@qul sma<adhd |

et &1ttt ®IE gMieR 96 % afer fFR R SeART fAeR & o fyd g1 33 10 fiedt 91t wawy
UIRUATS & A1y 1000 R SiR 1400 ol oy &1 &1 UTSUaTs! & A1 9§ U St SMYf BT UReed Bt
T §, S & 4 ot @1 g8t a hal T Wiie & UU 8139 ¥ Sich diae de JHHIaR 9d g & | Ufth
T P I W H 5.556 Hio3/o (20000 Hio3/To) UHT o f&wamst I &l 3RIs! Hy, o8 I Ud® 4 o
TS ¢, & ATH ¥ A WR U Uga & fod fSois fosan a1 g1 Uit ©’E ¥ afiéama erars uul &1 6
THILAT (4 HEMT + 2 WSaW) & YIS Bl 1.389 Hlo3/Fo 3R 95 o 88 BT ST Ulde emar & faw
fee fobam T B 1 SIRIe e UY 740 RUITH, 1700 fheiare 3afaee Hiek gR1 Geied gl 81 Udd
6 UUI ¥ faaRur Ursy &1 o 800 PRt §1 U0 BT8W ¥ 16X 3 WR IWRIad 800 ot gy @rg— & & uds &l
IYfY AfFpIce ¥ SiieT wiTdT § 3R 8% 1000 Y 3R 1400 et oorg &1 &) urguenzgl @ Je1 gar g, s
dieadt & faes S & g ugerdar 8 Y YO @) Idre sfaaddr g3t gt g1 uftht Rew &1t
fafry fa=ma e fau e fasr & feaman man 1

TSgUISHRTY 3 Il al§ & v Ried gew! & JR&fl & 3539 4 a1 Uld & MR 3R g dled! o1
WA B DT B P [ ol [ARA & 3(eh URIEON & 1Y T faxqgd fazawor fosar| fa=eroor g
0 Y a1 Uld & 3P PR, a1 dled! ! AT 3R Ib I & IUIN R Had Tl
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5975-PERFORMANCE TEST OF 4 X 75 MW HYDRO POWER PLANT, UKAI DAM FOR GUJARAT
STATE ELECTRICITY CORPORATION LIMITED

Chief Engineer, GSECL, Ukai, Gujarat vide his letter No. GSECL/UHPS/EMD-MMD /Performance test/3787
dated 22 May 2020 hadrequired to Central Water and Power Research Station, Pune, (CWPRS) to explore the
feasibility of undertaking performance test at Ukai H. E. Project, Ukai, Gujarat

Efficiency evaluation for all the four Kaplan turbine units of Ukai HEP was carried out at two different levels
of the reservoir around 102.04-102.11m and 98.82-99.05m at site. The flow and pressure measurements
were carried out covering the entire operating range of the individual hydro turbines against variation of
power output. Measurement of discharge passing through each turbine unit was done using Acoustic
Doppler Current Profiler (ADCP), for load variation between 10 MW and 75 MW in steps of 15 MW. From the
data recorded it is observed that turbines are operating at net head of 53.14-54.277m, when the Dam RL
value is around 102.04-102.11m. At designed load of 75 MW the maximum efficiency (nmax) was observed for
the range of discharge from 162 m3/s-170 m3/s for all units for the reservoir level 102.06m. Similarly, when
the reservoir level value is around 98.82-99.05m the turbines are operating at net head of around 50.092-
51.010m. At designed load of 75 MW the maximum efficiency (nmax) was observed for the discharge varying
from 169 m3/s to 178 m3/s for individual turbine units. Hence it is better to operate the units as per the
above range for different reservoir levels for best performance. Further, recommendations are provided for
best operation of the turbine units.

Flow measurement carried out at Ukai HEP by using Head measurement carried out at Ukai HEP by
ADCP using presure transmitter
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5975 - T[SRTd ¥4 fagyq i fafiids & S&1§ Safdgyq Swif uRdaisH T & 4 X 75 MW 1|
1 BT BT GRIEI0T

ToRId I faggq fm fafiies, S, ToRa & T=&F Sifiddr 5 396 U HH® GSECL/UHPS/EMD-
MMD/Performance test/3787, faid 22 A 2020 & Te¥ ¥ Hela Sa 3R faggd SrI¥u™ =ma, qor 3
ToRTd I50 H YT IBT5 g So1 URATSHT & ST dohl BT BT URIEUT B Bt HGGRIAT T Ul T BT

3Tg fodr ol

IHT fagyd Ioit Ui § fRUA IR SWF Sd bl & B &1 URI&0 SR & & fafid Wi 102.04 -
102.11 HieR 3R 98.82 - 99.05 Hiex WR forar a1 3R A1y H UaTg 3R a1d &1 A9 Hf Tquf ufk=ne & GRM
RIS T Ib & AAT-3 URafdd 9a IREa- W foran a1 | 9d Ip) & gR1 (Awnfed oI &1 varg
gedich i 39 MRl R T 31, . Ul A% Iudu & Arend ¥ fobar a1 Sifds 10 Mw 3 daR 75 MW
& &9 g 15 MW & aRafdd sa giera TR o man | 1lieor & SR g8 uran T fob it T 1 ufkare
53.14 Hiex ¥ ADR 54.277 Hiex MY WR § 59 & ST BT ST 91 TR TTHT 102.04 - 102.11 Hiex T
| 75 MW & BT YR TR Tt Sat Tl o §RT AaTad gafdl fdg IR oId 816 162 m®/s -170 m¥/s
St T H O 4T UE SR § SUas Ofd WX 102.06 Hiex U7 I ARE T ST BT Ofd W ATHT
98.82 - 99.05 Hiex YT dd T dh! TR Ffghd MY 50.092 - 51.010 Hiex UT| 75 HIMETE & oz frw mu ars
TR 3(TT-3ATT eRATS 3h1sdl & A 169 m/s ¥ 178 m’/s WIAIE d& & fS&™S & foru f¥edn cearar
(Nmay) T 718 | ZTRAT 3131 & Tk UeF & for I fafiiet Srarer TR & e SRiad W & 3R
TNTferd HRAT IgaR & | O Il & 3R IdH RaT Sh1sdl & gRaTe Jad afe pig geima 3R Ry
8 dl 98 IUAsY 3fih S| & fIZAT & IURId U fhT S|

3FITgd STeriiaT YaTg UIus SUHvT (U, 3. . bt.) 20 91U, S19 A9 SUBRT &
ey |
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NATIONAL HYDROLOGY PROJECT

The Government of India has approved the implementation of National Hydrology Project (NHP) under the
Ministry of Water Resources, River Development Ganga Rejuvenation (MoWR, RD&GR) with an outlay of Rs
3679.7674 crore vide order No. F. No. X- 92021/1/2016-NHP/1118-1258 dated 23rd June 2016. The project
duration is 8 years beginning from FY 2016-17. The Project Implementation Plan (PIP) of CWPRS has been
approved by Secretary, MoWR, RD&GR vide OM No. X-88014/1/2016-NHP/2524-2528 dated on 30t Nov
2016. The total fund allocation for CWPRS component of NHP was then Rs 60 crore. After Mid Term Review
Meeting, PIP has been revised as per actual progress and execution of proposed activities. CWPRS revised
PIP has been approved by the Ministry vide NO X-63013/1/2017-NHP-2962 dated 08.12.2021 amounting Rs
39.74 crore. By the end of financial year 2021-22, the total cumulative expenditure of the project is Rs 12.6
crore.

CWPRS, one of the central implementing agency under National Hydrology Project has been identified as
centre of excellence for providing technical expertise for Hydro-Met-WQ Instrumentation including Data
Loggers, Telemetry systems etc so as to support water resources management program of State
Implementing Agencies. CWPRS proposal under NHP included establishment of state of the art Hydro-Met-
WQ Instruments testing, calibration and certifying facility, Training and support to [As on Hydromet
instrumentation, Bathymetry survey etc, Strengthening existing research facilities, Infrastructure
development, Capacity building, Purpose driven studies involving special technical support within the
overall framework of National Hydrology Project etc.

Purpose Driven Studies (PDS) & Studies/ Knowledge Product

CWPRS is carrying out three PDS under NHP, out of which, two PDS have been completed. The reports for
PDS namely, 1) Study of Surface and Subsurface Water Interaction using Remote Sensing, Geohydrological
and Geophysical Techniques and its Modeling and 2) River Rejuvenation of Mutha River Reach Flowing
through Pune City and Suburbs, Maharashtra have been submitted to National Institute of Hydrology (NIH).
Third PDS, Field survey, mathematical model and remote sensing studies for coastal processes associated
with coastal erosion, shoreline changes assessment at few locations in Maharashtra Coast, started in May
2021 is in progress. In addition to this three studies/ Knowledge product assign to CWPRS Viz. Bathymetry
Survey of Three Dam in North East Dam Viz. Singda Reservoir, Khuga Reservoir, Khoupum Reservoir
(Completed), Bathymetry of Jharkhand Dam Viz. Suryodi, Tenughat, Getalusand (using survey and Remote
sensing - in progress).

Establishment of Testing, Calibration and certification facility under NHP

Six different laboratories are being established at CWPRS. These laboratories accommodate Testing,
Calibration and Certification Facility (TCCF) for: Surface Water Level measurement, Ground Water Level
measurement, Automatic Weather Station and Rain gauges, Water Quality Instrumentation, Calibration of
ADCP, Current meter, ADV etc. and Data logger and Telemetry.

Following major activities under NHP have been completed:

Upgradation of CMRT Lab for Testing/ Calibration of Current Meter, ADCP etc
Establishment of Reference AWS for Testing/ Training Purpose to IA’S

Establishment of Field Testing setup (Field Calibrator) for AWS Senor

Establishment of Reference GW Station for Testing/ Training Purpose to IA’S
Establishment of Field Testing/ Calibration (Field Calibrator) Setup for GW level Sensor
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6. Establishment of Reference Telemetry- GSM/GPRS Setup for Training Purpose to IA’S
7. Establishment of Reference Data Logger Setup for Training Purpose to IA’S
8. Establishment of Reference Surface Water Level Station for Training Purpose to I1A’S
9. Establishment of Testing/Calibration Setup for Water Quality Sensor

Capacity Building

Six Two national trainings for support to [As and 16 webinars/in-house trainings were conducted in 2021-22
under NHP. So far 11 national trainings are conducted under NHP by CWPRS. CWPRS team visited following
states for consultancy / inspection of recently installed site under NHP.

Sr.No | Site Type IA’s Name
1 Automatic Weather Station (AWS) Gujrat
2 Automatic Water level Recorder (AWLR) Andhra Pradesh
3 Establishment of Flow meter Network with DVC
Telemetry

Reference AWS station for Testing & Training purpose as per World Meteorological Organization (WMO) guidelines
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Upgradation of CMRT under NHP

Current meter trolley- Spin time measurement unit
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Set up for field calibrator DWLR Field calibrator DWLR
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Online National level training to Support State IA’s In-house training for CWPRS Officials
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ROLE OF CWPRS IN DAM REHABILITATION AND IMPROVEMENT PROJECT (DRIP)

Most of the existing dams constructed during last century in India have been designed by simple design
methods and construction procedures compared to the present day's state-of-the-art design and
construction techniques, construction materials and construction equipments adopted in construction and
commissioning of dam projects. Moreover, due to ageing effect and old technologies employed in the
construction of dams during that period and exposures to frequent earthquakes, many dams have been
showing distress in terms of cracks, large deformations, seepages, bulging of faces of dams and galleries, loss
of mortar in joints of masonry dams and dislodging of concrete from faces etc. On an average these dams
have completed more than 50% of their design lives. Due to these distresses, their conditions have become
scary and have created apprehensions about their safety and performances in the minds of public.

Based on the above facts, Central Water Commission (CWC) working under Ministry of Water Resources,
River Development & Ganga Rejuvenation (MoWR, RD & GR) has taken up a project titled ‘Dam
Rehabilitation and Improvement Project’ (DRIP) from 2012 with the financial support from World Bank. For
this purpose CWC has set up a Dam Safety (Rehabilitation) Directorate at CWC, New Delhi to coordinate the
different activities of implementing agencies. DRIP phase [ envisages rehabilitation of about 257 dams in
seven Indian states, viz., Karnataka, Kerala, Madhya Pradesh, Odisha, Tamil Nadu, Uttarakhand and
Jharkhand. Under DRIP Phase II & III 18 states and two central Organizations are included to be part of it.
Under DRIP [, 198 dams have been rehabilited. The implementing states under DRIP II & IIl are Andhra
Pradesh, Bihar, Chattisgarh, Goa, Gujarat, Karnataka, Kerala, Madhya Pradesh, Maharashtra, Manipur,
Meghalaya, Odisha, Punjab, Rajasthan, Tamilnadu, Telangana, Uttar Pradesh and West Bengal. More than 600
dams are proposed to be taken up in these states. The aim of this project is to evaluate the safety and
performance of the existing dams, take up rehabilitation works wherever necessary and capacity building of
research institutes.

Under DRIP, capacity building of CWPRS is being carried out through procurement of equipments and
software and imparting training to Research Personnel of CWPRS. In this connection a proposal amounting
Rs. 1223.65 Lakhs has been approved by CWC, World Bank and MOWR, RD & GR and MoU document has
been executed between DRIP authority and CWPRS. Under DRIP many studies have been conducted at
CWPRS for Almatti dam, Karnataka, Hirakud dam, Odisha, Mahi dam, Madhya Pradesh etc. After capacity
building of CWPRS so many studies in the field of structural safety review, field investigations, arresting
seepage, earthquake engineering, dam instrumentation etc. are being taken up as per MoWR guidelines for
the projects under DRIP.

Under DRIP-1I, 175 projects have been identified in Maharashtra for rehabilitation. CWPRS Scientist has
been nominated for inspection of these dams and suggested types of remedial measures to be taken up.
Accordingly, CWPRS Scientists have visited many dams alongwith DSRP members and suggested various
instruments for long term monitoring and rehabilitation measures.

Structural Safety Audit of Multi Purpose HEP

CWPRS is deeply involved in carrying out structural safety audit of Multi Purpose HEP of West Bengal,
Odisha and Maharashtra. Structural Safety Audit Proposal for nearly 40 Projects from WB Govt through
WAPCOS was received to convey the Budgetary Cost. In this connection, studies have being conducted for
Massanjore gravity dam and inspection of five Barrages namely Durgapur, Tilpara Mihiral, Bhairab Banki,
Teesta, Mahananda have been carried. Also studies are being carried out for earthen dams namely
Kangsabati, Hinglow, Parga, Golamarjore, Kumari, Lipania, Sali, Tatko, Moutorejore, Beko, Barabhum,
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Ramchandrapur, Bandhu Extension, Hanumata and for many masonry/concrete gravity dams namely
Hirakud , Bhatsa, Sardar Sarovar, Radhanagri, Bhandhardara dams, Aqueducts on Ujaini dam canal, Rengali
HE powerhouse etc.

Seismic Hazard Assessment of North and North East India

Central Water Commission (CWC), New Delhi has entered into a Memorandum of Understanding (MoU) with
Central water and Power Research Station (CWPRS), Pune on January 09, 2018 to carry out the study of
‘Seismic Hazard Assessment of North and North East India’ under Dam Rehabilitation and Improvement
Project (DRIP). In this Project, the area of the study will be divided into grids uniform interval 0.1°x0.1°. The
PGA and PSA at a number of natural periods for all the grid points will be computed and finally the seismic
hazard map of the entire region will be prepared. The design accelerogram and the design response spectra
for various values of damping will be computed. This database will be useful for design of safe hydraulic
structures.
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COASTAL MANAGEMENT INFORMATION SYSTEM (CMIS)
Implementation of scheme in the states of Maharashtra & Gujarat

Field observed data on coastal processes is one of the essential requirements for evolving long term plans
and coastal protection measures. In view of this, for collection of such data a scheme of Coastal Management
Information System (CMIS) was approved by the Government of India under the on-going Scheme
'Development of Water Resource Information System (DWRIS)' of Ministry of Jal Shakti, Department of
Water Resources, River Development & Ganga Rejuvenation (MoWR, RD & GR). Central Water and Power
Research Station (CWPRS) was awarded the work as Project Executor for implementation of CMIS at two
sites viz. Satpati in Maharashtra (Northern region) and Nani Danti- Moti Danti in Gujarat (Southern region).
CWC is Project Implementer and the State Government of Maharashtra and Gujarat are functioning as
Project Facilitator. The total cost of the project is Rs. 6.95 Crores with total duration of the work as three
years wherein various coastal data such as waves, tides, tidal currents, shoreline and cross-shore profile,
suspended and bed sediments, river /creek discharges, wind, rainfall etc. will be collected. Further, these
data would be processed to be used at front-end and linked to Centralised Data Centre (CDC). The whole
work is monitored by a Project Monitoring Committee (PMC) constituted with the experts and experienced
professionals of the field.

Equipments for the data collection of worth more than Rs.3.00 Crores have been purchased and installed at
sites. The data collection equipments include Tide Gauge, Marine Current Profiler, Automatic Weather
Station (AWS), Bathymetric survey instruments, Sieve Shakers, Beach survey instruments, River discharge
profiler, LISST for in situ sediment concentration and CTD meter, etc. were procured and tested at sites.
Extensive beach surveys have been carried out at both the sites for a reach of about 1.5 km each during
different seasons. Beach sediment samples for both the sites have been duly collected and analyzed for
evaluation of seasonal variations. The data regarding river discharge for Post Monsoon was collected and
Meteorological data is being collected continuously since January 2021 at both the sites. Two online Training
Programs have been organized for CWC and State Government officials for capacity building.

Epesse Founckigien
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11.

12.

PAPERS PUBLISHED

V. M. Prabhakar, Shilpa Maurya, Nikhil Kumar Dudekula, Neena Issac, “Water Quality Assessment and
Management based on Water Quality Index for Mula-Mutha River flowing through Pune City“
published in Innovative Trends in Hydrological and Environmental Systems (ITHES-2021).” Warangal,
Telangana during 28th-30t April 2021.

C. Srishailam, N. Vivekanandan, R. G. Patil, “ Analysis of Rainfall Data of Agartala Sadar, Tripura using
Statistical Approach Innovative Trends in Hydrological and Environmental Systems” published in
“Innovative Trends in Hydrological and Environmental Systems (ITHES-2021)), Warangal, Telangana
during 28th-30th April 2021.

R. P. Gupta, K. G. Bhonde, H. B Khandagale, M. Someshwara “Drag Measurement of Coral Reer
Monitoring Robot with Various Submergence & Cross flow Conditions- A case Study” published in
“Innovative Trends in Hydrological and Environmental Systems (ITHES-2021).” Warangal, Telangana
during 28th-30th April 2021.

Animesh Basu, A. A. Purohit “On the Prediction of Extreme Wave Heights under Cyclonic Events for the
Design of Coastal Structures Situated at Remote Island in Deep Sea” published in “Innovative Trends in
Hydrological and Environmental Systems (ITHES-2021).” Warangal, Telangana during 28th-30th April
2021.

Parvin S. L. Kureshi, Navin Upadhyay, Kanu Chakraborty “Evaluating The Research Funding
Opportunities for Library & Information Science Professionals: An Evaluative Study” Library
Philosophy and Practice e-Journal in May 2021

Mark Prabhakar Vuppati, Shilpi Maurya, Rajani B. Deogade, Prabhat Chandra, “Assessment of
Seasonal variation in water quality of Mula-Mutha River flowing through Pune city and suburbs, using

water quality index method”, published in “International Conference on Contemporary and

Sustainable Living with nature” organized by Indian Institute of Technology Indore, (NIDM) Madhya
Pradesh during 05t-07t June, 2021 through online mode.

Jitesh N. Vyas, Supriya Nath, R. B. Deogade, Prabhat Chandra, “Rejuvenation of Rivers in India- A case
Study on efforts for Rejuvenation of River Ganga.” published in “International Conference on

Contemporary and Sustainable Living with nature” organized by Indian Institute of Technology
Indore, (NIDM) Madhya Pradesh during 05t-07th June, 2021 through online mode.

V. P. Gadhe, R. G. Patil and V. V. Bhosekar (2021) “Performances Assessment of Upgraded Spillway-
Case Study”, published in ISH Journal of Hydraulic Engineering, Vol. 27, No. 3 Pg no. 327-335, July
2021.

Archana K. Pund, Rolland Andrade, “Borehole logging and tracer technique- A state of art technology in
hydrological investigation® published in International e-Conference on “Intelligent Systems
(ICIS2021)” during August 2021.

Rolland Andrade, Amol Chunade, Archana K. Pund, “Investigation of dams using Non Destructive
Technique (NDT) to decipher weak zones” published in E- Magazine for “ConstroFacilitator.com”
during August 2021.

D. Ramesh Babu, M. S. R. Naiduy, S. ]. Mohan Rao, K. V. Narasimha Rao, “Quality aspects of manufacturing
process of domestic refrigerator” published in the Journal of Chengdu University of Technology ISSN-
No-1671-9727: Volume 26, Issue 8 of 2021.
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K. T. More, V. S. Ramarao, M. R. Bhajantri, “Physical Model Studies in Finalising the efficient Hydraulic
Design of Spillway, Energy Dissipator and deciding the optimum Layout of Plunge Pool- A Case Study”
published in 26t International Conference on “Hydraulics, Water Resources and Coastal Engineering
(HYDRO-2021)” organized by Department of Civil Engineering, Sardar Vallabbhai National Institute of
Technology (SVNIT), Surat, Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune
during 23th-25t December 2021 at SVNIT, Surat Gujarat.

Prabhat Chandra, R. K. Chaudhari, S. K. Kori, “Evolve Suitable Coastal Protection Measures for a
Vulnerable Coastal Site using Numerical Techniques” published in 26t International Conference on
“Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)” organized by Department of
Civil Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat, Gujarat under
the aegis of The Indian Society for Hydraulics (ISH), Pune during 23th-25th December 2021 at SVNIT,
Surat Gujarat.

R. K. Chaudhari, S. K. Kori, Prabhat Chandra, “Rejuvenation of Fishing Harbour Heavily affected by
Impact of High Waves and Sedimentation using Numerical Methods”, published in 26t International
Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)" organized by
Department of Civil Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat,
Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune during 23t-25th December
2021 at SVNIT, Surat Gujarat.

Uday B. Patil, A. V. Mahalingaiah, N. S. Ganesh, “Wave Flume Studies for the Restoration of Existing
Breakwater at Bhagwati Bunder Port Ratnagiri, Maharashtra”, published in 26t International
Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)" organized by
Department of Civil Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat,
Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune during 23th-25th December
2021 at SVNIT, Surat Gujarat.

P. P. Gadge, M. R. Bhajantri, Kunal Kapur, “Optimization of Hydraulic Design of Spillways and its
Appurtenant Structures-Role of Physical Model Studies”, published in 26t International Conference on
“Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)"” organized by Department of
Civil Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat, Gujarat under
the aegis of The Indian Society for Hydraulics (ISH), Pune during 23th-25th December 2021 at SVNIT,
Surat Gujarat.

Annapurna Patra, Ujjal Choudhary, C. Srishailam, “Flood Estimation Studies for Lower Tapi- A Case
Study”, published in 26t International Conference on “Hydraulics, Water Resources and Coastal
Engineering (HYDRO-2021)" organized by Department of Civil Engineering, Sardar Vallabbhai
National Institute of Technology (SVNIT), Surat, Gujarat under the aegis of The Indian Society for
Hydraulics (ISH), Pune during 23th-25th December 2021 at SVNIT, Surat Gujarat.

V. S. Ramarao, Y. N. Srivastava, “Hydraulic Design of Spillway Approach Channel and Upstream Guide
Bund of Polavaram Irrigation Project, Andhra Pradesh”, published in 26t International Conference on
“Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)" organized by Department of
Civil Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat, Gujarat under
the aegis of The Indian Society for Hydraulics (ISH), Pune during 23t-25th December 2021 at SVNIT,
Surat Gujarat.

M. S. Bist, Ajay Sonawane, Ajit Singh, J. K. Singh, M. Selva Balan, “Capacity Loss & Silt Assessment of
Khuga Reservoir, Manipur using Bathymetry Survey Technique - A Case Study”, published in 26t
International Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)"
organized by Department of Civil Engineering, Sardar Vallabbhai National Institute of Technology
(SVNIT), Surat, Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune during 23th-
25th December 2021 at SVNIT, Surat Gujarat.
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M. S. Bist, Ajay Sonawane, Ajit Singh, K. S. Murthy, M. Selva Balan, “Capacity Assessment of khoupum
Reservoir Manipur Using Hydrographic Survey- A Case Study”, published in 26t International
Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)" organized by
Department of Civil Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat,
Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune during 23t-25th December
2021 at SVNIT, Surat Gujarat.

Prakash K. Palei, Vijay Ghodake, S. Santhosh Kumar, Rizwan Ali, “Review of Non-Destructive Testing
Methods Used for Structural Safety Assessment of Civil Structures”, published in 26t International
Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)" organized by
Department of Civil Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat,
Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune during 23th-25th December
2021 at SVNIT, Surat Gujarat.

Vijay Ghodake, Prakash K. Palei, S. Santhosh Kumar, Rizwan Ali, “Safety of Hydraulic Structures against
Vibrations Generated due to Operation of Turbine unit- A Case Study”, published in 26t International
Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)" organized by
Department of Civil Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat,
Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune during 23th-25th December
2021 at SVNIT, Surat Gujarat.

S. Santhosh Kumar, Vijay Ghodake, Prakash K. Palei, Rizwan Ali, “Non-invasive Diagnostic Methods for
Structural Health Monitoring of Concrete Gravity Dams- Case Study of Umiam Dam”, published in 26t
International Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)”"
organized by Department of Civil Engineering, Sardar Vallabbhai National Institute of Technology
(SVNIT), Surat, Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune during 23t-
25th December 2021 at SVNIT, Surat Gujarat.

P. K. Dorle, Sourabh Anand, S. D. Ranade, “Telemetry System for Real Time Hydrological information
Systems (RTHIS) in India”, published in 26t International Conference on “Hydraulics, Water Resources
and Coastal Engineering (HYDRO-2021)" organized by Department of Civil Engineering, Sardar
Vallabbhai National Institute of Technology (SVNIT), Surat, Gujarat under the aegis of The Indian
Society for Hydraulics (ISH), Pune during 23t-25th December 2021 at SVNIT, Surat Gujarat.

P. P. Gadge, M. R. Bhajantri, “Hydraulics of Morning Glory Spillway- An Overview”, published in 26t
International Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDR0O-2021)"
organized by Department of Civil Engineering, Sardar Vallabbhai National Institute of Technology
(SVNIT), Surat, Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune during 23t-
25th December 2021 at SVNIT, Surat Gujarat.

B. L. Meena, H. B. Jagadeesh, Prabhat Chandra” Field data Collection and Analysis for Siltation Studies
at New Mangalore port, Panambur, Karnataka” published in 26% International Conference on
“Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)" organized by Department of
Civil Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat, Gujarat under
the aegis of The Indian Society for Hydraulics (ISH), Pune during 23th-25th December 2021 at SVNIT,
Surat Gujarat.

J. A. Shimpi, S. G. Manjunatha, L. R. Ranganath (Retd.), K. B. Bobade, Vivek Saxena, “Observation of
Flow Pattern at Dahej in Gulf of Khambhat”, published in 26t International Conference on “Hydraulics,
Water Resources and Coastal Engineering (HYDRO-2021)" organized by Department of Civil
Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat, Gujarat under the
aegis of The Indian Society for Hydraulics (ISH), Pune during 23t-25t December 2021 at SVNIT, Surat
Gujarat.

J. D. Agrawal, H. C. Patil, Sagar Chanda, “Evolving Fishing Harbour Layout using Mathematical Models”,
published in 26thInternational Conference on “Hydraulics, Water Resources and Coastal Engineering
(HYDRO-2021)” organized by Department of Civil Engineering, Sardar Vallabbhai National Institute of
Technology (SVNIT), Surat, Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune
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during 23t-25th December 2021 at SVNIT, Surat Gujarat.

R. R. Bhate, M. R. Bhajantri, (Retd.), P. V. Mane, “Hydraulic Model Investigations to Optimise the Design
of an Orifice Spillway- A Case Study”, published in 26t International Conference on “Hydraulics, Water
Resources and Coastal Engineering (HYDRO-2021)” organized by Department of Civil Engineering,
Sardar Vallabbhai National Institute of Technology (SVNIT), Surat, Gujarat under the aegis of The
Indian Society for Hydraulics (ISH), Pune during 23t-25th December 2021 at SVNIT, Surat Gujarat.

Amit Kulhare, R. R. Bhate, M. R. Bhajantri, (Retd.), “Hydraulic Design of Plunge Pool Downstream of
Ski-Jump Bucket of Orifice Spillways”, published in 26t International Conference on “Hydraulics,
Water Resources and Coastal Engineering (HYDRO-2021)” organized by Department of Civil
Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat, Gujarat under the
aegis of The Indian Society for Hydraulics (ISH), Pune during 23t-25th December 2021 at SVNIT, Surat
Gujarat.

V. S. Ramarao, Y. N. Srivastava, “Hydraulic Design of Pipeline of Right Bank-Canal of Lendi Inter-state
Irrigation Project, Maharashtra”, published in 26t International Conference on “Hydraulics, Water
Resources and Coastal Engineering (HYDRO-2021)" organized by Department of Civil Engineering,
Sardar Vallabbhai National Institute of Technology (SVNIT), Surat, Gujarat under the aegis of The
Indian Society for Hydraulics (ISH), Pune during 23t-25th December 2021 at SVNIT, Surat Gujarat.

Shaneel Saurabh Sao, M. Selva Balan, Prajakta A More, “Role of Spread Spectrum based LoRa in
Advance Flood Monitoring and Warning System”, published in 26t International Conference on
“Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)" organized by Department of
Civil Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat, Gujarat under the
aegis of The Indian Society for Hydraulics (ISH), Pune during 23th-25th December 2021 at SVNIT, Surat
Gujarat.

B. S. Sunadarlal, Amol H. Gaikwad, M. R. Bhajantri (Retd.), “Role of Hydraulic Model Studies in the Safe
and Efficient Operation of Spillway of a Run-of the River Hydro Electric Project”, published in 26t
International Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)"
organized by Department of Civil Engineering, Sardar Vallabbhai National Institute of Technology
(SVNIT), Surat, Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune during 23t-
25th December 2021 at SVNIT, Surat Gujarat.

Sushma ]J. Vyas, Y. N. Srivastava, “Estimation of Pressure in a Plunge Pool with Rectangular Plunging
Jet”, published in 26t International Conference on “Hydraulics, Water Resources and Coastal
Engineering (HYDRO-2021)” organized by Department of Civil Engineering, Sardar Vallabbhai
National Institute of Technology (SVNIT), Surat, Gujarat under the aegis of The Indian Society for
Hydraulics (ISH), Pune during 23t-25th December 2021 at SVNIT, Surat Gujarat.

Vaibhavi Roy, Santosh Kori, Jiweshwar Sinha, Prabhat Chandra, “Harbour Tranquility and Prediction
of Shoreline Evolution -A Case Study”, published in 26t International Conference on “Hydraulics,
Water Resources and Coastal Engineering (HYDRO-2021)” organized by Department of Civil
Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat, Gujarat under the
aegis of The Indian Society for Hydraulics (ISH), Pune during 23th-25th December 2021 at SVNIT, Surat
Gujarat.

G. V. R. Murthy, V. S. Telgote, Y. N. Srivastava, "Mathematical Model Studies for Surge Analysis of
Mhaisal Lift Irrigation Scheme Stage 6A”, published in 26t International Conference on “Hydraulics,
Water Resources and Coastal Engineering (HYDRO-2021)" organized by Department of Civil
Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat, Gujarat under the
aegis of The Indian Society for Hydraulics (ISH), Pune during 23th-25t December 2021 at SVNIT, Surat
Gujarat.

S. N. Jha, H. B. Jagadeesh, Prabhat Chandra, “Coastal Data Collection at North Maharashtra and South
Gujarat- A Case Study on Planning Challenges and Strategies”, published in 26t International
Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)" organized by
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40.

41.

42.

43.

44,

45,

46.

47.

48.

Department of Civil Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat,
Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune during 23t-25th December
2021 at SVNIT, Surat Gujarat.

Amol S. Borkar, Prabhat Chandra, “Numerical Wave Modelling for the Development of Fishing
Harbour- Case Study”, published in 26th International Conference on “Hydraulics, Water Resources and
Coastal Engineering (HYDRO-2021)" organized by Department of Civil Engineering, Sardar Vallabbhai
National Institute of Technology (SVNIT), Surat, Gujarat under the aegis of The Indian Society for
Hydraulics (ISH), Pune during 23th-25th December 2021 at SVNIT, Surat Gujarat.

K. B. Bobade, S. G. Manjunatha, “Characteristics and Frequency Analysis of Annual Maximum Rainfall at
Surat, Gujarat, India”, published in 26thInternational Conference on “Hydraulics, Water Resources and
Coastal Engineering (HYDRO-2021)" organized by Department of Civil Engineering, Sardar Vallabbhai
National Institute of Technology (SVNIT), Surat, Gujarat under the aegis of The Indian Society for
Hydraulics (ISH), Pune during 23th-25th December 2021 at SVNIT, Surat Gujarat.

B. S. Sundarlal, R. R. Bhate, M. R. Bhajantri (Retd.), “Recent Trends in the Design of Auxiliary /
Additional Spillways for Flood Management- Some Hydraulic Considerations”, published in 26t
International Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)”"
organized by Department of Civil Engineering, Sardar Vallabbhai National Institute of Technology
(SVNIT), Surat, Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune during 23t-
25th December 2021 at SVNIT, Surat Gujarat.

Shivani Sahu, Jiweshwar Sinha, B. L. Meena, Prabhat Chandra, “Extension of Breakwaters and
Restoration of River Mouth at Kasargod /Fishery Harbour, Kerala”, published in 26t International
Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)" organized by
Department of Civil Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat,
Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune during 23th-25th December
2021 at SVNIT, Surat Gujarat.

G. A. Panvalkar, Archana Pund, B. Suresh Kumar, A. K. Agrawal (Retd.), “Fluorescent Dye Trace Tests
for Seepage Detection in Earthen Dams”, published in 26t International Conference on “Hydraulics,
Water Resources and Coastal Engineering (HYDRO-2021)" organized by Department of Civil
Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat, Gujarat under the
aegis of The Indian Society for Hydraulics (ISH), Pune during 23th-25th December 2021 at SVNIT, Surat
Gujarat.

Sanjay A. Burele, G. C. Singarkar, Pravuram Panda, Khalil Bagwan, Rizwan Ali, “Studies to determine In-
Situ strength parameters of stone masonry of Massanjore dam, Jharkhand”, published in 26t
International Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)"
organized by Department of Civil Engineering, Sardar Vallabbhai National Institute of Technology
(SVNIT), Surat, Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune during 23t-
25th December 2021 at SVNIT, Surat Gujarat.

K. C. Sahu, K. Rajesh, A. K. Agrawal [Retd.], “Performance of Geometry of Gate Lip angle- A Case Study”,
published in 26t International Conference on “Hydraulics, Water Resources and Coastal Engineering
(HYDRO-2021)” organized by Department of Civil Engineering, Sardar Vallabbhai National Institute of
Technology (SVNIT), Surat, Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune
during 23th-25t December 2021 at SVNIT, Surat Gujarat.

B. Gopikrishna, J. D. Agrawal, “Impacts of Coastal Structures in Typical Bays on Different Shorelines”,
published in 26t International Conference on “Hydraulics, Water Resources and Coastal Engineering
(HYDRO-2021)” organized by Department of Civil Engineering, Sardar Vallabbhai National Institute of
Technology (SVNIT), Surat, Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune
during 23th-25th December 2021 at SVNIT, Surat Gujarat.

S. Selvan, Suman Sinha, Sachin Khupat, Chaman Singh, Jerin Paul K, Rizwan Ali, “Dam Safety Measures
Against Earthquakes in Seismic Regions”, published in 26t International Conference on “Hydraulics,
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49.

50.

51.

52.

53.

54.

55.

56.

Water Resources and Coastal Engineering (HYDRO-2021)" organized by Department of Civil
Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat, Gujarat under the
aegis of The Indian Society for Hydraulics (ISH), Pune during 23th-25th December 2021 at SVNIT, Surat
Gujarat.

Sanjay A. Burele, G. C. Singarkar, Pravuram Panda, Khalil Bagwan, Rizwan Ali, " Seepage through sub
surface of dam and its remedial measures”, published in 26t International Conference on “Hydraulics,
Water Resources and Coastal Engineering (HYDRO-2021)" organized by Department of Civil
Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat, Gujarat under the
aegis of The Indian Society for Hydraulics (ISH), Pune during 23th-25th December 2021 at SVNIT, Surat
Gujarat.

Rahul Sawant, K. H. Barve, L. R. Ranganath (Retd.), ]. D. Agrawal, “A Numerical Approach for the
Efficiency of Submerged Breakwater to Reduce Wave Impact on an Eroding Beach adjacent to
Estuary”, published in 26t International Conference on “Hydraulics, Water Resources and Coastal
Engineering (HYDRO-2021)” organized by Department of Civil Engineering, Sardar Vallabbhai
National Institute of Technology (SVNIT), Surat, Gujarat under the aegis of The Indian Society for
Hydraulics (ISH), Pune during 23th-25th December 2021 at SVNIT, Surat Gujarat.

Naval S. Jagatap, A. K. Singh, L. R. Ranganath (Retd.), “Feasibility of the Proposed ROPAX Jetty through
Evaluation of Hydrodynamics by Mathematical Model Study”, published in 26t International
Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)" organized by
Department of Civil Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat,
Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune during 23th-25th December
2021 at SVNIT, Surat Gujarat.

Rolland Andrade, Amol Chunade, B. Suresh Kumar, “Logging and Tracer Study- An Integral part of NDT
for Seepage through Hydraulic Structures”, published in 26t International Conference on “Hydraulics,
Water Resources and Coastal Engineering (HYDRO-2021)” organized by Department of Civil
Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat, Gujarat under the
aegis of The Indian Society for Hydraulics (ISH), Pune during 23th-25th December 2021 at SVNIT, Surat
Gujarat.

Amol Chunade, Govind A. Panvalkar, B. Suresh Kumar, “Tracer Techniques - A Diagnostic Tool in
Seepage Detection of Hydropower Projects”, published in 26t International Conference on “Hydraulics,
Water Resources and Coastal Engineering (HYDRO-2021)” organized by Department of Civil
Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat, Gujarat under the
aegis of The Indian Society for Hydraulics (ISH), Pune during 23t-25th December 2021 at SVNIT, Surat
Gujarat.

S. H. Kulkarni, Y. N. Srivastava, “Study of Chute Blocks in Stilling Basins with Low Froude Number”,
published in 26t International Conference on “Hydraulics, Water Resources and Coastal Engineering
(HYDRO-2021)” organized by Department of Civil Engineering, Sardar Vallabbhai National Institute of
Technology (SVNIT), Surat, Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune
during 23th-25t December 2021 at SVNIT, Surat Gujarat.

R. B. Deogade, H. R. Khandagale, Milankumar Someshwara, “Calibration of Conventional Type current
meters at Various Submergence Level- A Case Study”, published in 26t International Conference on
“Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)" organized by Department of
Civil Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat, Gujarat under
the aegis of The Indian Society for Hydraulics (ISH), Pune during 23t-25th December 2021 at SVNIT,
Surat Gujarat.

N. Vivekanandan, C. Srishailam, R. G. Patil, “Intercomparison of MoM, MLM and LMO estimators of
probability distributions for assessment of extreme rainfall”, published in 26% International
Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)" organized by
Department of Civil Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat,
Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune during 23t-25th December
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57.

58.

59.

60.

61.

62.

63.

64.

2021 at SVNIT, Surat Gujarat.

S. R. Patnaik, M. R. Bhajantri, V. P. Gadhe, N. M. Meena, “Development of Techno-Economic feasible
design of Spillway for a major Hydropower project in Sikkim- A Case Study”, published in 26t
International Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)"
organized by Department of Civil Engineering, Sardar Vallabbhai National Institute of Technology
(SVNIT), Surat, Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune during 23t-
25th December 2021 at SVNIT, Surat Gujarat.

Sudheer S. Chavan, M. D. Sawant, Prabhat Chandra, “Role of Physical Wave Models in Optimization of
Breakwater for Development of Harbours on Open Coast”, published in 26t International Conference
on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)” organized by Department
of Civil Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat, Gujarat under
the aegis of The Indian Society for Hydraulics (ISH), Pune during 23th-25t December 2021 at SVNIT,
Surat Gujarat.

Mark Prabhakar Vuppati, Shubham Dixit, R. B. Deogade, Prabhat Chandra, “River and Inlets Cross-
Sections Extraction using Stereo Pair Images for Hydraulic Modelling”, published in 26t International
Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)" organized by
Department of Civil Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat,
Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune during 23th-25th December
2021 at SVNIT, Surat Gujarat.

Sachin N. Khupat, Chaman Singh, Suman Sinha, M. Selvan, Anamika Saha, Rizwan Ali, “Assessment of
Seismic Potential for a Hydroelectric Project- A Case Study”, published in 26t International Conference
on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)” organized by Department
of Civil Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat, Gujarat under
the aegis of The Indian Society for Hydraulics (ISH), Pune during 23t-25th December 2021 at SVNIT,
Surat Gujarat.

P. A. Kashyape, R. R. Bhate, H. B. Jagadeesh, Prabhat Chandra,” Design of Dam Spillway Cum
Downstream Wave Basin Physical Model for Kalpasar Project- A Case Study”, published in 26t
International Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)"
organized by Department of Civil Engineering, Sardar Vallabbhai National Institute of Technology
(SVNIT), Surat, Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune during 23t-
25th December 2021 at SVNIT, Surat Gujarat.

B. Krishna, G.A. Rajkumar, Karthikeyan M, L. R. Ranganath, (Retd.),” Model Studies for Assessing
Hydrodynamics and Siltation at the Inlet of a Power Plant Intake- A Case Study”, published in 26t
International Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)"
organized by Department of Civil Engineering, Sardar Vallabbhai National Institute of Technology
(SVNIT), Surat, Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune during 23t-
25th December 2021 at SVNIT, Surat Gujarat.

Komal S. Vighe, Rahul Sawant, L. R. Ranganath, “Impact of Wave Dynamics on Shoreline changes due to
Proposed Reclamation by Numerical Models in TAPI Estuary for M/s EBTL, Hazira”, published in 26t
International Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)"
organized by Department of Civil Engineering, Sardar Vallabbhai National Institute of Technology
(SVNIT), Surat, Gujarat under the aegis of The Indian Society for Hydraulics (ISH), Pune during 23t-
25th December 2021 at SVNIT, Surat Gujarat.

Supriya Nath, Jitesh N. Vyas, Dudekula Nikhil Kumar, R. B. Deogade, Prabhat Chandra, “Environment
Impact Assessment of Water Resources Projects”, published in 26% International Conference on
“Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)" organized by Department of
Civil Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat, Gujarat under
the aegis of The Indian Society for Hydraulics (ISH), Pune during 23th-25th December 2021 at SVNIT,
Surat Gujarat.
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65.

66.

67.

68.

69.

70.

71.

72.

S. R. Patnaik, M.R. Bhajantri, (Retd.), V. P. Gadhe, N. M. Meena, “Role of Divide Walls & Schedule of Gate
Operation for Spillway with Large number of Spans Ascertaining Optimum energy Dissipation- A Case
Study”, published in 26t International Conference on “Hydraulics, Water Resources and Coastal
Engineering (HYDRO-2021)” organized by Department of Civil Engineering, Sardar Vallabbhai
National Institute of Technology (SVNIT), Surat, Gujarat under the aegis of The Indian Society for
Hydraulics (ISH), Pune during 23th-25th December 2021 at SVNIT, Surat Gujarat.

V. B. Sharma, Vaibhav Konde, Prabhat Chandra, “Mitigation of Sedimentation in Approach Channel and
Harbour at Passenger Jetty, Mandwa, Maharashtra” published in 26t International Conference on
“Hydraulics, Water Resources and Coastal Engineering (HYDRO-2021)” organized by Department of
Civil Engineering, Sardar Vallabbhai National Institute of Technology (SVNIT), Surat, Gujarat under
the aegis of The Indian Society for Hydraulics (ISH), Pune during 23th-25th December 2021 at SVNIT,
Surat Gujarat.

M. Selva Balan, Om Pimpalgaonkar (B.E. Student), Avishek Bhowmick (B.E. Student), Atharva Pol
(B.E. Student), “Estimation of Surface Water Quality and Velocity with CNN based Image Processing
and Classification”, published in 26th International Conference on “Hydraulics, Water Resources and
Coastal Engineering (HYDRO-2021)” organized by Department of Civil Engineering, Sardar Vallabbhai
National Institute of Technology (SVNIT), Surat, Gujarat under the aegis of The Indian Society for
Hydraulics (ISH), Pune during 23th-25th December 2021 at SVNIT, Surat Gujarat.

Gayatri S. Deshmukh (B.E. Student), Rachana G. Kamble (B.E. Student), Pratap Singh Solanki,
“Protection of Network Devices and Data Security Using Firewall : A Literature Survey” Published in
International Journal of Computer Sciences and Engineering, Volume-9, Issue-11, Page No. 39-44
during Nov 2021,.

Sushma ]. Vyas, “Effect of Variation of Discharge and Water Cushion on Spillway Downstream Water
Quality” published in “54t IWWA Annual Convention- 2022” being organized by Indian Water Works
Association and hosted by IWWA Lucknow and Prayagraj Centres during 08t-09t January 2022 at
Lucknow.

Mark Prabhakar V., “Evaluation of the difference in water quality of Mula-Mutha river flowing through
urban and suburban areas in Pune District Maharashtra”, published in “54th [IWWA Annual Convention
-2022” being organized by Indian Water Works Association and hosted by IWWA Lucknow and
Prayagraj Centres during 08th-09th January 2022 at Lucknow.

Parag A. Kashyape, “Impact of Inadequate Coagulation on Performance of Rapid Sand Filter of Water
Treatment Plant - A Case Study”, published in “54th IWWA Annual Convention- 2022” being organized
by Indian Water Works Association and hosted by IWWA Lucknow and Prayagraj Centres during 08th-
09t January 2022 at Lucknow.

Jitesh N. Vyas,” Integrated Water Resource Management and River Rejuvenation in India”, published in
“54th [WWA Annual Convention- 2022” being organized by Indian Water Works Association and
hosted by IWWA Lucknow and Prayagraj Centres during 08th-09t January 2022 at Lucknow.
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PARTICIPATION IN SEMINARS/ SYMPOSIA/ CONFERENCES/ WORKSHOPS

SL.

Event, Place, Date

Name of Officer

No. Title

April 2021 - (1 No.)

1. “Innovative Trends in
Hydrological and

Environmental Systems
(ITHES-2021)”

NIT,
Warangal,Telangana
28th — 30th April 2021

Shri Animesh Basu, Sc. ‘C’
Shri C. Srishailam, Sc. ‘C’
Mrs. K. G. Bhonde, Sc. ‘B’
Dr. V. M. Prabhakar, Sc. ‘B’

May 2021 - Nil

June 2021 - (1 No.)

2. “Ecosystem
Restoration for
Resilience and
Sustainability Living
with nature”

National Institute of
Disaster Management
(NIDM) Indore Madhya
Pradesh
05th— Q7th June 2021

Dr. M. Prabhakar Vuppati, Sc. ‘B’
Shri Jitesh N. Vyas, Sc. ‘B’

July 2021 - (1 No.)

3. “SAR Application for
Flood Hazard Mapping
& Monitoring”

Indian Institute of
Remote Sensing,
Department of Space,
Govt. of India,
Dehradun
16t July 2021

Ms. Madhavi Gajre, RA

August 2021 - (1 No.)

4. International
Conference on
“Intelligent Systems
(Icis21)”

Organized by Dr.D. Y.
Patil Institute
Technology (DIT),
Pimpri, Pune
13th-14th August 2021

Dr. Rolland Andrade, Sc.’C’

September 2021 - (1 No.)

5. | Workshop on “Global
Seismology &
Tectonics”

North East Institute of

Science & Technology

(NEIST), Jorhat, Assam
20th-30th September

Shri S. N. Khupat, Sc. ‘C’
Dr. Suman Sinha, Sc.’B’
Shri D. K. Awasthi, Sc.’B’
Shri S. Selvan, Sc.’B’

2021 Dr. Chaman Singh, Sc.’B’
Shri S. Sudhakar, RA
October 2021 - (1 No.)
6. Workshop on “Natural- IIT Roorkee Miss Madhavi Gajre, RA
Hazard Symposium for during 25th-28th
the Indian Himalayas October 2021
(NSIH-2021)”
November 2021 - (Nil)
December 2021 - (2 Nos.)
International Organized by Shri S. N. Khupat, Sc.’C’
Workshop on Department of Civil Dr. Suman Sinha, Sc. ‘B’

“Advanced Seismology,

Engineering, Techno

271

R

EeEROED LD T -
— R : =0
ﬂh T —— L=



Annual Report | 2021-22

Seismic Hazards &
Earthquake
Engineering: Theory

College of Engineering,
Agartala, Tripura
during 13th-17th

Simulation & December 2021

Observations”

26t International Organized by Dr. Prabhat Chandra, Sc. ‘E’
Conference on
“Hydraulics, Water
Resources and Coastal
Engineering (HYDRO-
2021)”

Department of Civil
Engineering, Sardar
Vallabbhai National
Institute of Technology
(SVNIT), Surat, Gujarat
under the aegis of The
Indian Society for
Hydraulics (ISH), Pune
during 23rd-25th
December 2021 at
SVNIT, Surat, Gujarat

Dr. M. Selva Balan, Sc. ‘E’
Shri S.S. Chavan, Sc. ‘C’

Dr. Sanjay A. Burele, Sc. ‘C’
Shri V. S. Ramarao, Sc. ‘C’
Smt. S. R. Patnaik, Sc. ‘C’

Dr. (Mrs.) P. P. Gadge, Sc. ‘'C’
Shri Kiran T. More, Sc. ‘'C’
Shri G. V. R. Murthy, Sc. ‘C’
Smt. Sushma J. Vyas, Sc. ‘C’
Shri Mahender S. Bist, Sc. ‘C’
Shri P. K. Dorle, Sc. ‘C’

Shri Shimpi Jitendra A, Sc. ‘C’
Dr. (Mrs.) A. Patra, Sc. ‘C’
Dr. Prakash K. Palei, Sc. ‘C’
Dr. Rolland Andrade, Sc. ‘C’
Shri A. S. Borkar, Sc. ‘/C’

Dr. B. Gopikrishna, Sc. ‘C’
Shri B. L. Meena, Sc. ‘'C’

Shri U. B. Patil, Sc. ‘C’

Shri B. S. Sundarlal, Sc. ‘B’
Shri Amit Kulhare, Sc. ‘B’
Shri Jitesh N. Vyas, Sc. ‘B’
Smt. Shivani Sahu, Sc. ‘B’
Shri K. B. Bobade, Sc. ‘B’
Shri R. K. Chaudhari, Sc. ‘B’
Shri P. Arun Kashyape, Sc. ‘B’
Shri N. Vivekanandan, Sc. ‘B’
Dr. M. P. Vuppati, Sc. ‘B’
Shri H. C. Patil, Sc. ‘B’

Ms. S. H. Kulkarni, Sc. ‘B’

Dr. Vijay K. Ghodake, Sc. ‘B’
Dr. S. Santhosh Kumar, Sc. ‘B’
Dr. Chaman Singh, Sc. ‘B’
Smt. Komal S. Vighe, ARO
Shri Amol D. Chunade, ARO
Shri Sanjay Nath Jha, ARO
Shri K. Rajesh, ARO

Smt. Jerin Paul K., ARO

Smt. Vaibhawi Roy, RA

Shri Karthikeyan M., RA
Shri Naval S. Jagatap, RA
Shri Rahul D. Sawant, RA
Smt. Archana K. Pund, RA
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Shri Vaibhav Konde, RA
Shri Shaneel S. Sao, RA
Smt. Pranjal V. Mane, RA
Shri . M. Someshwara, RA

January 2022 - (2 Nos.)

and Prayagraj Centres
during 08th-Q9th
January 2022 at
Lucknow

9. Conference on “54th Organized by Indian | Smt. Sushma J. Vyas, Sc. ‘C’
IWWA Annual Water Works Dr. M. Prabhakar V., Sc. ‘B’
Convention- 2022” Association and hosted | Shri Parag A. Kashype, Sc. ‘B’

by IWWA Lucknow Shri Jitesh N. Vyas, Sc. ‘B’

10. | Workshop on
“Scientific Project
Management”

Organized by Indian
Institute of Science
Education and
Research (HSER), Pune
in partnership with
Department of Science

Dr. Rolland Andrade, Sc. ‘C’

Annual Convention
and National Seminar
on “Hydrology”

Association of
Hydrologists of India
and Dept. of
Geophysics & Dept. of
Meteorology &
Oceanography, Andhra
University,
Visakhapatnam
25th-26th February
2022

and Technology (DST)
during 10th-14th
January 2022
February 2022 - (1 No.)
11. | “38th & 39t AHI Organized by Shri Y.R. Bhagat, Sc. ‘B’

March 2022 - (2 Nos.)

12. | Seminar on “Coastal

Organized by Bureau

Shri A. A. Purohit, Sc. ‘E’

Zone Water of Indian Standards
Management” (WRD), New Delhi &
NIO, Goa
24t March 2022
13. | “NRSC User Organized by NRSC, | Shri S. D. Ranade, Sc. ‘E’
Interaction Meet 2022” Hyderabad Kum. Suneeta Jatwa, Sc. ‘C’
29th March
2022(Online mode)
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INVITED LECTURES DELIVERED

SI. No.

Title

Event, Place, Date

Name of Officer

April 2021 -Nil

May 2021 -Nil

June 2021-(1 No.)

1.

“Indian statistical system and
career opportunities in the
government sector”

Occasion of National
Statistics Day 2021

KRT Arts, BH Commerce and
AM Science (KTHM) College
Nashik

29th June 2021

Dr. Ruhi S. Kulkarni, SRO

July 2021-(3 Nos.)

“ Geotechnical applications, like

An invitation for expert

Dr. S. A. Burele, Sc. ‘C’

2. slope stability, permeability and lecture in “Geotechnical
insitu properties” Engineering”
Bharati Vidyapeeth’s College
of Engineering, Lavale, Pune
03rd July 2021
3 “Opportunities in Government Alumni Interaction Session | Shri Saurabh Anand, RA
' Sector / R&D for E&TC Graduates”
Zeal Education Society,
Narhe, Pune
23rdJuly 2021
4 “Critical aspects of Operation of Faculty Development Shri P. M. Abdul Rahiman,
' Pumps and Turbines” Programme Sc. 'E’
LBS College of Engineering,
Kasaragod, Kerala sponsored
by APJ Abdul Kalam
Technological University
26th-30t July 2021
August 2021-(6 Nos.)
5 “Remote Sensing Application in Faculty Development Shri S. D. Ranade, Sc. ‘E’

coastal Engineering”

Programme on the topic of
“Application of Remote
Sensing and G.L.S. in Water
Resources Engineering”

Bharati Vidyapeeth
( Deemed University)
During 02rd-06th August
2021
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“Role of DNN in Water Quality and

Bathymetry Applications”

One Week online STTP on
“Applications of Neuro-Fuzzy
Techniques in Civil
Engineering”

Department of Civil
Engineering, MVSR
Engineering College,
Hyderabad

During 02rd-07th August 21

Dr. M. Selva Balan, Sc. ‘E’

“The Hydraulic Aspects in the

Modeling Technique for Designing

Coastal Structure”

One Week faculty
development programme on
“Recent Developments in
Construction Development
Programme”

Dr. D.Y. Patil Institute of
Technology, Pimpri, Pune
During 09th-13th August 21

Dr.].D. Agrawal, Sc. ‘E’

“The Hydraulic Physical and

Numerical Modeling Aspects for
Design of Coastal Infrastructure”

One Week faculty
development programme on
“Recent Developments in
Construction Development
Programme”

Dr. D.Y. Patil Institute of

Technology, Pimpri, Pune
During 09th-13th August 21

Dr. L. R. Ranganath, Sc. ‘E’

“Hydraulic Modeling of Coastal
Structure”

One Week faculty
development programme on
“Recent Developments in
Construction Development
Programme”

Dr. D.Y. Patil Institute of
Technology, Pimpri, Pune
During 09th-13th August 21

Shri A. A. Purohit, Sc. ‘E’

10.

“ Application of Google Earth
Engine in Satellite Derived
Bathymetry & Water Quality
Monitoring”

Training Program on “Google
Earth Engine and its
Application in Water

Resources Management”
NWA, Pune
23 August 2021

Dr. M. Selva Balan, Sc. ‘E’

September 2021 - (Nil)

October 2021 - (2 Nos.)

11.

“Canal Automation by using
SCADA”

Training Program on
“Current Challenges and
Solutions in Field Level
Irrigation Management”
Water and Land Management
Institute (WALMI) Dharwad,

Dr. M. Selva Balan, Sc. ‘E’
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Karnataka
During 11th-12th Qctober
2021

12.

“Canal Automation”

“Automation of Canal with
Modern Measurement
Methods and control
Techniques”

MIT College of Railway
Engineering and Research,
Barshi
25t October 2021

Dr. M. Selva Balan, Sc. ‘E’

November 2021 - (4 Nos.)

“ Artificial Intelligence and Space

Training Program on

Dr. M. Selva Balan, Sc. ‘E’

13. Technology for Water Management” “Water Audit, Water
Conservation and
Management Techniques”
National Productivity Council
(NPC), Jaipur
During 17th-18th November
2021
14 “Data Interpretation, Data Tables, Training Program on Dr. Ruhi S. Kulkarni, SRO
" | Quantitative Ability, Ratio- “Induction Training for
Proportion -Variation, Weighted DRAAO’s”
Averages”
Indian Audit & Accounts
Department, Regional
Training Institute, Mumbai
During 18th-22nd November
2021
15 “Water Quality Complication AICTE sponsored online one | Dr. M. Selva Balan, Sc. ‘E’
" | Restoration and Environmental week short term training
Conservation of Existing Water Program (STTP)
Bodies
IPS Academy, Institute of
Engineering and Science,
Indore
During 22nd-27th November
2021
16 “ Critical Aspects of Operation of Invitation by Institute for Shri P. M. Abdul Rahiman,
" | Turbine and Pumping Plants” expert lecture Sc.’E’

MIT Academy of Engineering,
Alandji, Pune
26t November 2021

December 2021 - (2 Nos.)

17.

“ Physical Modeling of Rivers”

Invited Lecture by IIT Jammu
College of Engineering

Civil Engineering
Department at Indian
Institute of Technology,
Jammu

Dr. R. G. Patil, Sc. ‘E’
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14t December 2021
18 “Satellite Derived Bathymetry Training Program on Dr. M. Selva Balan, Sc. ‘E’
" | using Python Programming” “Introduction to Python
Programming & Its

Applications in Water
Resources Sector”

Online Mode

National Water Academy,
Pune

24t December 2021

January 2022 - (1 No.)

“Signal /Image processing and Al
19. Lo o
based prediction application to
flood and disaster”

“Session on Joint Student Dr. M. Selva Balan,
Project Proposal for BE Sc.‘E’
ECE/CSE”

ECEA of College of

Engineering Guindy, Anna

University, Chennai
11th January 2022

February 2022 - (1 No.)

20 “Effective use of Online E-

Guest lecture for students to | Miss Parvin S. L. Kureshi,
Resources & E-Learning Platform”

aware the current trends in | Library & Info Assistant,
library science LIBIS
Poona Institute of
Management Sciences and
Entrepreneurship (PIMSE),
Pune on 05t February 2022

March 2022 - (4 Nos.)

21 “Flood forecasting- Indian

Training Workshop on
Experiences “

“Flood Management and
Erosion Controls” During
28th-30th March 2022

Shri N. Vivekanandan, Sc.’B’

North Eastern Hydraulic and
Allied Research Institute
(NEHARI), Guwahati, Assam
28t and 29t March 2022

( Online Mode)

27 “Flood Estimation by Unit

Training Workshop on
Hydrograph Techniques”

“Flood Management and
Erosion Controls” During
28th-30th March 2022

Shri N. Vivekanandan, Sc.’B’

North Eastern Hydraulic and
Allied Research Institute
(NEHARI), Guwahati, Assam

28t and 29th March 2022
( Online Mode)
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“River Bank Erosion” Training Workshop on Shri Arun Kumar, Sc. ‘C’

“Flood Management and

Erosion Controls” During
28t-30th March 2022

23.

North Eastern Hydraulic and
Allied Research Institute
(NEHARI), Guwahati, Assam

30th March 2022
( Online Mode)

“Role of Central Water And Power | Training Program for newly | Dr. M. Selva Balan, Sc. ‘E’
Research Station in Water appointed Central Water
Resources Development and Engineering Services (CWES)
Management” Group ‘A’ officers 28March-
04 November 2022

24.

National Water Academy,
CWC(, Khadakwasla, Pune-
411024

31st March 2022




Annual Report | 2021-22

TECHNICAL COMMITTEE MEETINGS ATTENDED

Sl Name of Committee Date and Venue Participant(s)
No.
1. Attended Meeting with Shri Sanjay Through online | Shri Sachin Khupat, Sc. ‘C’
Sharma (Geologist) Kuri Gongri Project
28th May 2021
2. Meeting to Review the R&D activities Through Online | Shri S. G. Manjunatha, Sc. ‘E’
under component Scheme “ Research and
Development Programme in Water 15t June 2021
Sector”
3. Meeting under the chairmanship of Through Online | Dr. M. Selva Balan, Sc. ‘E’
Hon’ble Minister for Jal Shakti towards
“Automation of Canal network in India 24t June 2021
using SCADA Technology”
4, 27th Meeting of the Governing Council Through Online | Shri A. K. Agrawal, Director I/C
(GC) of CWPRS, Pune Dr. Prabhat Chandra, Sc. ‘E’
08t July 2021 | py. Neena Issac, Sc. ‘E’
Dr. M. R. Bhajantri, Sc. ‘E’
Shri S. D. Ranade, Sc. ‘E’
Shri Y. N. Srivastava, Sc. ‘E’
Dr. R. G. Patil, Sc. ‘E’
Dr. H. B. Jagadeesh, Sc. ‘E’
Shri S. G. Manjunatha, Sc. ‘E’
Dr. M. Selva Balan, Sc. ‘E’
Shri Rajendra Aswale, CAO
Shri Suresh Kumar, Sc. ‘C’
Shri R. R. Bhate, Sc. ‘'C’
5. Meeting with Pune Municipal CW&PRS, Pune | Dr.R.G. Patil, Sc. ‘E’
Commissioner to discuss regarding River Smt. ]. S. Edlabadkar, Sc. ‘C’
Front Development of Mutha River 13t July 2021
6. Review meeting with Polavaram Project Through Online | ShriY. N Srivastava, Sc. ‘E’
Authority on various model/field studies Dr. M. Selva Balan, Sc. ‘E’
conducted and being carried out by 12t August Dr. Neena Isaac, Sc. ‘E’
CWPRS for Polavaram Irrigation Project 2021 Dr. P. S. Kunjeer, Sc. ‘C’
Shri V. S. Ramarao, Sc. ‘C’
Shri Hanumanthappa, Sc. ‘C’
Shri J. K. Singh, Sc. ‘C’
Shri Sunil Pillai, Sc. ‘B’
7. 19th meeting of Dams and Spillways Through Online | ShriY. N Srivastava, Sc. ‘E’
Sectional Committee WRD-09 Shri V. S. Ramarao, Sc. ‘C’
13t August Mrs. S. R. Patnaik, Sc. ‘C’
2021 Dr. Mrs. P. P. Gadge, Sc. ‘'C’
8. Meeting with Joint Secretary(A) to Through Online | Shri A K Agrawal, Director [/C
discuss issues related to improvement of Dr. Prabhat Chandra, Sc. ‘E’
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regarding status of estimation of Shear

Wave velocity (Vs30) for Adi-Badri Dam
and Somb Sarasvati Barrage in Haryana
State.

15th November
2021

R&D activities undertaken by DoWR, 26t August
RD&GR 2021
0. Meeting of 271st Expert Appraisal Through Online | Shri A. A. Purohit, Sc. ‘E’
Committee for project related to
infrastructure development organized by 26t August
MoEFCC, for amendment & CRZ clearance 2021
for balance work of Fourth Container
Technical of JN Port
10. Meeting with PABR Dam Officials, Ananatapuram, | Shri G. A. Panvalkar, Sc. ‘B’
Ananatapuram, A.P. during site inspection | Andhra Pradesh
28th September
2021
11. Meeting with Dr. Jayakumar, MD & CEO CWPRS, Pune Dr. Prabhat Chandra, Sc. ‘E’
Vizhinjam International Seaport Ltd, Smt. J. S. Edlabadkar, Sc. ‘C’
regarding geotechnical stability of 30t September
breakwaters 2021
12. | 36th Standing Technical Advisory Through Online | Shri S. G Manjunatha, Sc. ‘E’
Committee (STAC) meeting of CSMRS
07 th October
2021
13. | 23rd BIS meeting on foundations and Through Online | Dr. Vijay Ghodake, Sc. ‘B’
foundation treatment
08t October
2021
14. | Meeting with Shri B. Hari Ram, Engr.-in- Hyderabad Smt. ]. S. Edlabadkar, Sc. ‘C’
Chief, Shri K.S.S. Chandra Sekhar, Engr.- Dr. (Smt.) T. Samanta, Sc. ‘B’
in-Chief and other officials of Irrigation 13th October
and CAD department, Govt. of Telangana 2021
regarding discussion of Geotechnical
stability studies of Mallannasagar dam
15. | Review meeting of NERIWALM under the | Through Online | Shri S. G Manjunatha, Sc. ‘E’
Chairmanship of Secretary (DoWR, RD &
GR) 27t October
2021
16. | Zonal level review meeting of the NHP New Delhi Shri A. K. Agrawal, Director I/C
Implementing Agencies chaired by Joint
Secretary, DoWR, RD &GR, Mo]JS and 28th October
Project Coordinator (NHP) 2021
17. | Meeting with Narmada Control Authority, | Through Online | Dr. Neena Issac, Sc. ‘E’
SSNNL, Govt. of Gujarat (GOG) and WRD, Shri B. Suresh Kumar, Sc.’'C’
Govt. of Rajasthan for conducting 12t November | Shri P. S. Kunjeer, Sc. ‘C’
discharging measurements for assessing 2021
the discharge capacity of Narmada Main
Canal (NMC) near Gujarat- Rajasthan
border.
18. | Meeting chaired by the Chairman CWC Through Online | Shri B. Suresh Kumar, Sc.’C'
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19. | Purchase Committee Meeting under CSMRS Shri Rizwan Alj, Sc.’E’
Annual Procurement Plan 2021-22. New Delhi

15t November
2021

20. | 66t Gate Regulation Committee meeting Farakka Barrage | Shri Arun Kumar, Sc. ‘C’
of Farakka Barrage, West Bengal West Bengal

16t November
2021

21. | 24t Canal Study Group meeting of Farakka Barrage | Shri Arun Kumar, Sc. ‘C’
Farakka feeder canal Farakka, West West Bengal
Bengal

17t November
2021

22. | Meeting under the Chairmanship of the Through Online | Dr. Neena Issac, Sc. ‘E’
Secretary, Ministry of Jal Shakti (Mo]S)

(WR, RD&GR) regarding Collaboration 18th November
between Brahmaputra and CWPRS. 2021

23. | Meeting of the expert Group to Study and | Through Online | Dr. Neena Issac, Sc. ‘E’
Report about Mathematical Modeling Shri P. S. Kunjeer, Sc. ‘C’
Development by IIT- Guwahati. 18t November

2021

24. | Meeting under the Chairmanship of Shram Shakti Shri A. K. Agrawal, Director I/C
Secretary (WR, RD&GR) for consideration Bhavan, Shri S. G. Manjunatha, Sc. ‘E’
of the SFC Memorandum in respect of New Delhi. Shri B. Suresh Kumar, Sc.’C’
scheme “Research and Development
Programme ip Water S.ector and 22nd November
implementation of National Water 2021
Mission”

25. | Review meeting with officials from CWPRS, Pune Shri A. K. Agrawal, Director I/c
Kholongchhu H.E. Project, Bhutan and Shri Y. N. Srivastava, Sc. ‘E’
WAPC.OS regarding Kholon.gchhu_ Hydro 24t November | Mrs. Sushma Vyas, Sc.’C’
Elecjmc Project model studies being 2021 Shri B. S. Sundaralal, Sc. ‘B’
carried out at CWPRS. ) )

Shri Amit Kulhare, Sc. ‘B’

26. | Gandak High Level Standing Committee Kushi Nagar and | Dr. R.G. Patil, Sc. ‘E’
meeting Walmiki Nagar

27th-29th
November 2021

27. | 24t BIS Meeting regarding Sectional Through Online | Shri Rizwan Alj, Sc. ‘E’
Committee Meeting of CED-48 Rock Dr. Sanjay A. Burele, Sc. ‘C’
Mechanics” 13th December

2021
28. | 18th Meeting of Dam Design Review Panel | Through Online | ShriY. N. Srivastava, AD

(DDRP)) of Polavaram Irrigation Project
(PIP), for discussions regarding flood
protection works along left bank of river
Godavari, downstream of Polavaram
project, Andhra Pradesh

20th December
2021

Dr. R. G. Patil, Sc. ‘E’

Smt. J. S. Edlabadkar, Sc.'C’
Shri V. S. Ramarao, Sc. ‘C’

Dr. Prakash Paleij, Sc. ‘C’

Dr. S. Santhosh Kumar, Sc. ‘B’
Dr. Vijay Ghodake, Sc. ‘B’
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29. | 1174 Technical Advisory Committee FBP, West Shri Arun Kumar, Sc. ‘C’
Meeting of Farakka Barrage Project at Bengal
Farakka, West Bengal.
21st-23rd
December 2021
30. | Meeting of DRIP- Dam Safety Review Godhra, Gujarat | Shri. V. S. Ramarao, Sc. ‘C’
Panel (DSRP) at Kadana Dam site, Godhra,
Gujarat. 27th-28th
December 2021
31. | Meeting of the working group for the Through Online | Dr. Sanjay A. Burele, Sc. ‘C’
draft Indian Standard “Revision of IS
11309 Method of Conducting Pull-out 13t January
Test on anchor bars and rock bolts” Rock 2022
Mechanics Sectional Committee, CED 48.
32 | Meeting of the 16t TAC-BB in the Through Online | Dr. Neena Issac, Sc. ‘E’
“Restoration of Dibank and Lohit Rivers
to their qriginal courses at Dhola- 13t January
Hatighuli Phase V” 2022
33. | Areview meeting for “Discussion on Through Online | ShriY. N. Srivastav, Add. Director
Financial and Physical progress of CWPRS Shri S.D. Ranade, Sc. ‘E’ & Nodal
under NHP” was chaired by Shri Subodh Officer -NHP
Yadav (JS, Mo]S) 13th January Shri R. R. Bhate, Sc. ‘C' &
2022 Procurement Officer-NHP
34. | Expenditure Review meeting by Secretary | Through Online | ShriY. N. Srivastava, Add. Director
(WR) Shri R. R. Bhate, Sc. ‘C’
13t January Shri Satyavir Singh, FO
2022
35. | 27th Governing Council Meeting of CSMRS, | Through Online | Shri Y. N. Srivastava, Add. Director
New Delhi Dr. Prabhat Chandra, Sc. ‘E’
20t January
2022
36. | BIS Meeting for “(WRD 13)- Canals and Through Online | Shri B. Suresh Kumar, Sc.'D’
Cross Drainage Works Sectional Shri Arun Kumar, Sc. ‘C’
Committee” 215t January
2022
37. | 174 Visit of TAC-BB Meeting Through Online | Dr. Neena Isaac, Sc. ‘E’
08th February
2022
38. | Expenditure Review Meeting by DoWR, Through Online | Shri Y. N. Srivastava, Add. Director
RD & GR under the Chairmanship of
Secretary, Mo]S. 09t February
2022
39. | Ist meeting of Steering Committee to Through Online | Shri Y.N. Srivastava, Add. Director
prepare Adaptation Communication Shri V.S. Ramarao, Sc. ‘C’
hosted by Mir'listry of Environment, 18t February
Forest and Climate Change. 2022
40. | Meeting to review the progress of Through Online | Dr. R. S. Kankara, Director

Expenditure, Pendency in Public
rievances, VIP, PMO references and
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Parliamentary assurances in the
Department of Water Resources, RD & GR
and Organizations under the
Chairmanship of Secretary (WR, RD,&GR)
Mo]S.

14t March 2022

41. | 1st meeting of sectional committee of Goa Shri A. A. Purohit, Sc. ‘E’
Bureau of Indian Standards for the
Coastal Zone Water Management (WRD 25th March 2022
28)

42. | Meeting to review of progress of Through Online | Dr. R. S. Kankara, Director

expenditure under the Chairmanship of
Secretary (WR, RD&GR) Mo]JS.

29th March 2022
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TRAINING PROGRAMS ATTENDED

Sl Title Event, Place, Date Name of Officer

No.

1. “New Trends In LV CBIP, New Delhi Shri T. K. Swain, Sc.-C
Switchgear & (Through Online)

Modernization of Plants” 27th-28th April 2021

2. “Automation of Canal With CWPRS, Pune Dr. L. R. Ranganath, Sc. ‘E’
Modern Measurement (Through Online) Shri A. Jyoti Prakash, Sci-B
Methods and Control 27th-28th May 2021 Shri P. S. Solanki, Sci-B
Techniques” Shri Parag Rathore, RA

Shri Vipul Gupta, RA
Shri Vinit Medhe, RA
Shri Shobhit Singh, RA
3. “E- Governance Tools” NWA, Pune Shri S. D. Ranade, Sc. ‘E’
(Through Online) Dr.]. D. Agrawal, Sc. ‘E’
07th-11th June 2021 Shri R. R. Bhate, Sc. ‘C’
Kum Suneeta Jatwa, Sc.’C’
Mrs. Anuja Rajagopalan, Sc. ‘B’
Mrs. Shailaja Patil, Sc. ‘B’
Shri Awais Hanegaonkar, RA
Miss Baby Bhardwaj, LA-II

4. “ARSET- Using Google Earth Organized by NASA Miss Madhvi Gajre, RA
Engine for Land Monitoring (Through Online)

Applications” 16th-23rd June 2021

5. “Telemetry Management Organized by NWIC under | Shri P. K. Dorle, Sc. ‘C’
(Vendor)” NHP

(Through Online)
24t June 2021

6. “International Cooperation NWA, Pune Dr. M. R. Bhajantri, Sc. ‘E’
in Water Sector of India” (Through Online) Shri R. R. Bhate, Sc. ‘C’

07t June-23th August Dr. (Mrs.) Prajakta, Sc. ‘/C’
2021 Mrs. V. P. Gadhe, Sc. ‘C’
(On Every Monday) Mrs. S. R. Patnaik, Sc. ‘C’

7. “Physical & Mathematical CWPRS, Pune Shri S. P. Hedaoo, ARO
Modeling of Reservoir and (Through Online) Mrs. Sibrat A. Beturkar, RA
Appurtenant Structures” 06th-07th July 2021 Shri P. Panda, RA

Shri M. R. Gawai, JE

8. “Flood Forecasting, NWA, CWC, Pune Shri R. R. Bhate, Sc. ‘'C’
Modeling and Disaster (Through Online) Dr. (Mrs.) P. P. Gadge, Sc. ‘C’
Management” 13t-30th July 2021 Ms. Madhavi Gajre, RA

9. “Orientation Training ISTM, New Delhi Dr. ]. D. Agrawal, Sc. ‘E’
Programme on PFMS (OTP- (Through Online) Shri V. K. Shukla, Sc. ‘C’
PFMS-04)” 15th-16th July 2021

10. | “Chairs, Convenors & Organized by Bureau of | Dr. N. D. Atkekar, Sc. ‘E’
Experts in International Indian Standards Mrs. Lata Gupta, Sc. ‘C’
Committees” (Through Online) Shri Rocky, RA

02nd-03rd August 2021
11. | “Recent Developments in Department of Civil Shri Rahul D. Sawant, RA

Construction Technology
Addressing Infrastructure
and Coastal Engineering”

Engineering, Dr. D.Y. Patil
Institute of Technology,
Pune
(Through Online)
09th-13th August 2021

Shri Naval S. Jagtap, RA
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12. | “Hydrological Modeling NIH, Roorkee Shri B. L. Meena, Sc.’B’
using Soil and Water (Through Online)
Assessment Tool (SWAT)” 16th-20th August 2021
13. | “Introduction to Google NWA, Pune Shri Karthikeyan M., RA
Earth (Through Online) Shri Naval S. Jagtap, RA
Engine & Its Application in 16th-23rd August 2021 Shri Rahul Dilip Sawant, RA
Water Resources
Management”
14. | “ Financial Management, NWA, Pune Dr.]. D. Agrawal, Sc. ‘E’
World Bank Procurement (Through Online) Shri V. K. Shukla, Sc. ‘C’
Procedure and Contract 17th-18th August 2021 Dr. R. Manivanan, Sc. ‘B’
Management” Dr. A. K. Singh, Sc. ‘B’
Mrs. Komal Vighe, ARO
15. | “Coastal Erosion and CWPRS, Pune Miss. Sunita Jatwa, Sc. ‘C’
Sustainable Protection (Through Online) Mrs. R. S. Erande, Sc. ‘B’
Methods” 18-19t August 2021 Mrs. Shailaja Patil, ARO
Shri Yoganath, JE
16. | “Satellite Observations for Organized by NASA Miss Madhavi, Gajre, RA
Analyzing Natural Hazards (Through Online)
on Small Island Nations” 18th, 24th and 26t August
2021
17. | “In House Online Training CWPRS, Pune Shri Tarun Kumar Swain, Sc. ‘C’
Course on Research (Through Online) Shri M. K Verma, Sc. ‘C’
Methodology” 24th-25th August 2021 Shri C Srishailam, Sc. ‘/C’
Shri S. Ajai, Sc. ‘C’
Dr. V. M. Prabhakar, Sc. ‘B’
Shri K. K. Swain, Sc. ‘B’
Shri Jitesh N. Vyas, Sc. ‘B’
Shri Y. R. Bhagat, Sc. ‘B’
Shri Rajeev K. Choudhari, Sc. ‘B’
Dr. Gopi Krishna B, Sc. ‘B’
Shri S. A. Kamble, Sc. ‘B’
Shri Parag A. Kashyape, Sc. ‘B’
Mrs. H. R. Khandagale, Sc. ‘B’
Shri Ajay A. Sonawane, ARO
Shri Ajay Singh, ARO
Shri Virendra Kumar Barodiya, ARO
Shri A. P. Meshram, ARO
Shri Siddharth P. Hedaoo, ARO
Mrs. Kasturi Katte, ARO
Shri K. Narasayya, ARO
Shri Sourabh Singh, ARO
Shri Shrikant ]. shide, ARO
Dr. Supriya Nath, RA
Shri Vipul Kumar Gupta, RA
Shri Deepa Sharma, RA
Shri Vishnu K. Meena, RA
Shri Shobhit Singh, RA
Shri Nikhil K. Dudekula, RA
Shri Shailesh Thonte P, RA
Shri Milan kumar Someshwara, RA
Shri Vinit Medhe, RA
Mrs Pranjal V. Mane, RA
18. | “Hands-on session on CWPRS, Pune Dr. N. D. Atkekar, Sc.‘E’
Procurement through GeM (Through Online) Shri R. R Bhate, Sc. ‘C
(Direct Purchase Module) 31st August 2021 Dr. Prajakata Gadge, Sc. ‘C’
under NHP” Shri Kiran More, Sc. ‘C’
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Mrs. Lata Gupta, Sc. ‘C’

Mrs. Sangeeta Paitnaik, Sc. ‘C’
Shri Sreekanth Sampat, Sc. ‘C’
Shri T. K. Swain, Sc. ‘C’

Shri V. S. Ramarao, Sc. ‘C’

Dr. V. M. Prabhakar, Sc. ‘B’
Shri Amit Kulhare, Sc. ‘B’
Mrs. E. S. Erande, Sc. ‘B’

Shri Jitesh N. Vyas, Sc. ‘B’
Shri V. N. Katte, Sc. ‘B’

Mrs. H. R. Khandagale, Sc. ‘B’
Shri P. K. Dorle, Sc. ‘B’

Shri B. Sundarlal, Sc. ‘B’

Shri Chandan Gupta, RA

Shri Amol H. Gaikwad, RA
Shri Nikhil K. Dedukula, RA
Shri Kunal, RA

Shri Neeraj M Meena, RA
Shri Pankaj Kumar, RA

Shri Parag Rathore, RA

Shri Rocky, RA

Shri M. Nagraj, RA

Shri Milind R. Gawai, JE

Shri Prashnt Dokhe, JE

Miss Sandhya Ware, JE

Shri. Amit Patel, JE

Shri Ashik K Mohammed, D Man
Shri Prashnt B. Gavand LIA
Shri S. K. Yadav, LIA

Miss P. Kureshi, LIA

Tide Generation Systems
for Physical Model Studies”

07th-08th September 2021

19. | “Upload of Land Records on National e-Governance Shri R. R. Bhate, Sc. ‘C’
Government Land Division (NeGD) Shri S. P. Jagtap, ARO
Information System (GLIS) (Through Online)

Portal” 01st September 2021

20. | “Random Sea Wave CWPRS, Pune Shri V.S. Ramarao, Sc. ‘C’

Generation and Automatic (Through Online) Shri N. V. Gokhale, Sc. ‘C’

Miss. Sunita Jatwa, Sc. ‘C’
Shri Animesh Basu, Sc. ‘C’
Shri Jamir Bagwan, Sc. ‘B’
Shri U. B. Patil, Sc. ‘B’

Shri B. K. Gautam, Sc. ‘B’

Shri Y. R. Bhagat, Sc. ‘B’

Shri K. B. Bobade, Sc. ‘B’

Mrs. Anuja Rajgopalan, Sc. ‘B’
Shri S. Selvan, Sc. ‘B’

Dr. Sarbjeet Singh, Sc. ‘B’

Dr. Rolland Andarde, Sc. ‘B’
Shri B.S. Sundarlal, Sc. ‘B’
Mrs. H.R. Khandagale, Sc. ‘B’
Shri J.N. Vyas, Sc. ‘B’

Shri N. A. Sonawane, Sc. ‘B’
Shri Mahesh Sawant, ARO
Shri Shrikant Shinde, ARO
Shri Kapil G. Walke, ARO
Mrs. Komal Sanjay Vighe, ARO
Shri Santosh K. Kori, ARO
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Mrs. Kasturi V. Katte, ARO
Mrs. Archana S. Sinde, ARO
Mrs. Anamika Saha, ARO
Miss Jhuma Rana, ARO
Shri V.S. Telgote, ARO

Shri Vinit R. Medhe, RA
Shri Jay Praksh Meena, RA
Shri Sagar Chanda, RA

Shri M. K. Someshwara, RA
Shri A. H. Gaikwad, RA

Shri K. A. M. Bagwan, RA
Smt S. A. Beturkar, RA

Shri Naval Sanjay Jagtap, RA
Shri Sunit Kumar, RA

Mrs. Supriya Nath, RA

Shri Dheeraj M. Tripathy, RA
Mrs. Snehal A. Shinde, RA
Shri Nikhil Dudekula, RA
Shri G. P. Bhegade, JE

Shri Amit Patel, JE

21. | “Technical Committee (BIS) Dr. G.D. Naiduy, Sc.‘C’
members of Bureau of (Through Online) Shri V. Chandrashekar, Sci. ‘C’
Indian Standards” 08th-09th September 2021

22. | “Advanced Techniques for CWPRS, Pune Shri Vaibhav Pandit Konde, RA
Bathymetry Survey” (Through Online) Shri Bilal Akbar Shaikh, JE

16th-17th September 2021 | Shri Shivakar Sharma, D Man-I
Shri Sandesh Sangade, LA-II
Shri Ashish P, Nanwatkar, LA-II
23. | “Global Seismology & North East Institute of | Shri Sachin N. khupat, Sc. ‘C’
Tectonics” Science & Technology Dr. Suman Sinha, Sc. ‘B’
(NEIST), Jorhat, Assam Shri D. K. Awasthi, Sc. ‘B’
(Through Online) Shri S. Selven, Sc. ‘B’
20th-30th September 2021 | Dr. Chaman Singh, Sc. ‘B’
Shri S. Sudhakar, RA
24. | “Sub Station Automation” CBIP, New Delhi Shri T. K. Swain, Sc. ‘C’
(Through Online) Shri Saurabh Singh, ARO
21st-22nd September 2021

25. | “Remote Sensing and its CWPRS, Pune Dr. Sreekant Sampath, Sc.’C’

Application” (Through Online) Shri Animesh Basu, Sc.’C’

29th-30th September 2021

Shri A.S. Borkar, Sc.’C’

Shri Syed Naveed Alj, Sc.’C’
Smt. Mandira Mujumdar, Sc. ‘C’
Mrs. V. P. Gadhe, Sc.’C’

Mrs. R. S. Erande, Sc.’B’

Shri R. K. Chaudhari, Sc.’B’
Mrs. Shivani Sahu, Sc.’B’

Dr. Suman Sinha, Sc.’B’

Shri Boora Krishna, Sc.’B’

Shri B. L. Meena, Sc.’B’

Shri S. A. Kamble, Sc.’B’

Shri P. A. Kashyape, Sc.’B’

Shri Santosh K. Kori, ARO

Shri Kapil Gulabrao Walke, ARO
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Shri V. Kumar Barodiya, ARO
Shri Siddharth P, Hedaao, ARO
Shri A.S. Chalwadi, ARO
Shri Mahesh D. Sawant, ARO
Mrs. Komal Sanjay Vighe, ARO
Dr. Anil Kumar Bagwan, ARO
Shri Sanjay Nath Jha, ARO
Shri A.G. Golandaj, ARO

Shri K. Narasayya, ARO

Shri K. R. Karambelkar, RA
Shri Sagar Chanda, RA

Shri Vijay D. Kokane, RA
Mrs. Vaibhavi Roy, RA

Shri M. Karthikeyan, RA
Shri Dheeraj Tamrakar, RA
Shri Vinit R. Medhe, RA
Shri R. Dilip Sawant, RA
Shri Rajendra S. Gujar, RA
Mrs. Jyotsna Ambekar, RA
Mrs. Snehal A. Shinde, RA
Mrs. Manasi M. Mulay, RA
Shri Sumit Kumar Bathi, RA
Shri Amit Kumar, RA

Shri D. M. Tripathi, RA

Shri Ramesh Baskey, RA
Shri Sumit Kumar, RA

26.
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27. | “Agricultural Crop Organized by NASA Miss Madhavi Gajre, RA
Classification with Synthetic (Through Online)
Aperture Radar and Optical 05th, Q7th12th 14th gnd
Remote Sensing” 19th October 2021
28. | “Laboratory to Large Scale Indian Geotechnical Shri Ankit A.Sahu, RA
Application of Bio- Society, Pune Shri Jai Prakash Meena, RA
Cementation in Liquefiable (Through Online) Shri Sardar D. Singh, LA-II
Sand” 08th October 2021
29. | “Sediment Management for CWPRS, Pune Smt. Snehal Shinde, RA
Reservoirs and Rivers” (Online Mode) Shri Vinit Medhe, RA
12th-13th October 2021 Shri Sarvesh Pingale, RA
30. | “GW Sensors, Site Selection, CWPRS, Pune Smt Lata Gupta, Sc. ‘C’
Installation and (Through Online) Shri P. K. Dorle, Sc. ‘C’
Maintenance Guideline” 18th October 2021 Smt A. Patra, Sc. ‘'C’
Shri V. N. Katte, Sc. ‘B’
Shri V. M. Prabhakar, Sc. ‘B’
Shri Jitesh Vyas, Sc. ‘B’
SmtR. S. Erande, Sc. ‘B’
Shri M. F. Rahiman, Sci’'B’
Smt Namita Karki, ARO
Shri Rocky, RA
Shri Saurabh Anand, RA
Smt Manasi Mulay, RA
Shri Ujjawal Choudhry, RA
Shri Prashant Janrao, RA
Shri Ramesh Baskey, RA
Smt. Supriya Nath, RA
Shri Ayon Ganguly, LA
31. | “Pension and Other ISTM, New Delhi Dr. L. R. Ranganath, Sci ‘E’ (Retd.)
Retirement Benefits (PBR)- (Through Online) Dr.]. D. Agrawal, Sc. ‘E’
2-15)” 18th-22nd Qctober 2021
32. | “Computer Basic, Usage of CWPRS, Pune Shri Nishant Chikara, ‘D’-Man I
IT and Social Media in (Through Online) Shri Gokul T. Das, ‘D’-Man I
Workplace” 20th-21st October 2021 Shri K. Abhilash, ‘D’-Man |

Shri Satyam Kaushik, D’-Man I
Shri Amit Kumar, ‘D’-Man I
Shri Mohd. Ashik, ‘D’-Man I
Shri Shubham Shukla, LDC
Shri Santosh Kumar, LDC

Shri Ashish Kumar, LDC

Shri Dhakua Neeraj Kumar, LDC
Shri Mohit Choudhari LDC
Shri Dhama Vishnu, LDC

Shri Ankit Kumar, Steno-II
Shri Ram Gopal Patel, Steno-II
Shri Shivam Rena, Steno-II
Shri Niraj Kumar Singh, LA-II
Shri Ritesh Vijay Pandit, LA-II
Shri Sudama Kumar, LA-II
Shri Sharad T. Ghalme, LA-II
Shri Mithilesh Kumar, UDC
Shri Hemant G. Kumar, UDC
Shri Dhananjay Dalvi-LA-II
Shri Nikhil R. Tarade, LA-II
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Shri Sainath Takakar, LA-II
Shri Milind R. Gawai, JE
Shri S. D. Mourya, JE

Shri M. V. Masal, Asst. Engg
Miss. Pooja Balan, JE

Shri Anoop Kumar Sahu, JE
Shri Rahul D. Tanpure, JE
Shri Sarvesh K. Yadav, LIA
Shri S. K Barve, LA-II

Shri Gulshan Kumar, LA-II
Shri S.S. Jawalkar, LA-11
Shri Bhajanlal Meena, LA-II
Shri S. B. Pawar, LA-II

Shri R. U. Paigude, LA-II
Shri N. D. Shinde, LA-II

Shri Umakant Yadav, LA-II
Shri B. M. Jagdale, ‘C’- Man B
Shri M. M. Kadam, ‘C’- Man B
Shri S. P. Naik, ‘C’- Man B
Shri P. B. Phalle, ‘C’- Man B
Shri Anil Sangar, ‘C’- Man B
Shri Kundlik T. Shelke, ‘C’- Man D

33. | “Advances in Geotechnical Indian Geotechnical Smt. ]. S. Edlabadkar, Sc. ‘C’
Earthquake Engineering Society, Aurangabad Dr. (Smt.) T. S. Samanta, Sc. ‘B’
(AGEE-2021)” (Through Online)

25th-29th October 2021

34. | “Biological Monitoring Board (CPCB) Under NHP | Ms. R.B. Deogade, Sc. ‘D’
Analysis & Testing (Through Online) Shri Jitesh N. Vyas, Sc. ‘B’
(Microbiology, Bio Assay & 28th-29th October 2021 Dr. V. M. Prabhakar, , Sc. ‘B’
Biomonitoring) SOPs, Data Shri Kishor K. Swain, , Sc. ‘B’
Interpretation and Quality Shri N. Malhotra, , Sc. ‘B’
Assurance” Dr. Supriya Nath, RA

Shri Dudekula N. Kumar, RA

35. | “Retiring government ISTM, New Delhi Shri A. K. Agrawal, Director [/C

officials (OTP_RGO-12)” (Through Online)
08th-09th November 2021

36. | “Python Programming and NWA, Pune Shri Saurabh Anand, RA
its application in water (Through Online)
sector” 08th-09th November 2021

37. | “Analysis of Sea Water Central Pollution Control | Ms. R. B. Deogade, Sc. ‘D’
Quality (Chemical and Board (CPCB), in Shri Jitesh N. Vyas, Sc. ‘B’
Microbiological association with National | Shri K. K. Swain, Sc. ‘B’
Parameters)” Centre for Coastal Shri N. Malhotra, Sc. ‘B’

Research (NCCR), Chennai | Shri Dudekula Nikhil Kumar, RA
under NHP
(Through Online)
15t November 2021
38. | “Calibration of Current CWPRS, Pune under NHP | Smt. Lata Gupta, Sc. ‘C’

Meters for open channel (Through Online) Shri P. K. Dorle, Sc. ‘C’
Applications & 18th November 2021 Dr. (Smt.) A. Patra, Sc. ‘C’
Demonstration of current Smt. Vaishali Gadhe, Sc. ‘C’
meter calibration on CMRT” Shri S. A. Kamble, Sc. ‘B’
Shri Jitesh Vyas, Sc. ‘B’
Shri B. Sunadarlal, Sc. ‘B’
Shri V. M. Prabhakar, Sc. ‘B’
Shri V. N. Katte, Sc. ‘B’
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Smt. R.S. Erande, Sc. ‘B’

Smt. A.A. Sonawane, Sc. ‘B’
Shri N.A. Sonawane, Sc. ‘B’
Shri Faizal, Sc. ‘B’

Shri Omkar Sakurikar, Sc. ‘B’
Shri Rocky, RA

Shri Saurabh Anand, RA

Shri Ujjawal Choudhry, RA
Shri Prashant Janrao, RA

Shri Ramesh Baskey, RA

Smt Supriya Nath, RA

Shri Gaurav Singh Rajawat, JE
Shri Ayon Ganguly, Lab Assistant
Shri Ritesh Pandit, LA-II

39.

“Know your Library and TC”

CWPRS, Pune
(Through Online)
22nd November 2021

Shri Prabhakar Chary, Sc. ‘/C’
Dr. M. Mujumdar, Sc.‘C’
Shri Kiran More, Sc. ‘C’

Shri J. A. Shimpi, Sc. ‘C’
Shri Animesh Basu, Sc. ‘C’
Dr. A. Patra, Sc. ‘C’

Shri Amol Borkar, Sc. ‘C’
Shri S. Ajai, Sc. ‘'C’

Shri M. Banwarilal, Sc. ‘B’
Shri A. Jyoti Prakash, Sc. ‘B’
Dr. Chaman Singh, Sc. ‘B’
Shri P. A. Kashyape, Sc. ‘B’
Dr. D. G. Naidu, Sc. ‘B’

Dr. P. K. Palej, Sc. ‘B’

Shri Jitesh N. Vyas, Sc. ‘B’
Shri V. K. Ghodake, Sc. ‘B’
Dr. Gopikrishna B., Sc. ‘B’
Shri S. A. Kamble, Sc. ‘B’

Dr. Sarbjeet Singh, Sc. ‘B’
Smt. Shivani Sahu, Sc. ‘B’
Dr. A. K. Singh, Sc. ‘B’
Dr.(Smt.) S. Tanusree Sc. ‘B’
Shri R. Vigneswaran, Sc. ‘B’
Smt. H. P. Chaudhary, Sc. ‘B’
Kum. Suneeta Jatwa, Sc. ‘B’
Shri H. R. Khandagale, Sc. ‘B’
Shri O.K. Sakurikar, Sc. ‘B’
Shri N. Malhotra, Sc. ‘B’

Dr. R. Garimella, Sc. ‘B’

Dr. N. S. Naik, Sc. ‘B’

Dr. M.F. Rahman, Sc. ‘B’
Shri K. Balachandran, ARO
Shri A.G. Golandaj, ARO
Shri Siddharth P. Hedaoo, ARO
Smt. K. Jerin Paul, ARO
Smt. Komal S. Vighe, ARO
Shri Santosh K. Kori, ARO
Shri K. Narasayya, ARO
Shri Shyamli Paswan, ARO
Shri P. H. Tarudkar, ARO
Shri Faiyaz D. Momin, ARO
Kum. Jhuma Rano, ARO
Shri Tomesh K. Sahu, ARO
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Shri Santosh Kumar Ranga, ARO
Shri Saurabh Singh, ARO
Smt. Anamika Saha, ARO
Smt. Archana S. Sinde, ARO
Shri Shrikant ]. Shinde, ARO
Shri V. S. Telgote, ARO

Shri Kapil G. Walke, ARO
Shri G. C. Singarkar, ARO
Shri K. U Farande, ARO

Shri Sanjay Nath Jha, ARO
Shri Asit P. Meshram, ARO

40.

“Advanced method in
Operation of pumping and
Turbine plants”

CWPRS, Pune
(Through Online)
23rd-24th November 2021

Dr. M. F. Rahman, Sc. ‘B’

Dr. R. C. Garimella, Sc. ‘B’

Shri N. Malhotra, Sc. ‘B’

Dr. N. S. Naik, Sc. ‘B’

Shri Omkar Sakurikar, Sc. ‘B’
Shri Vishal S. Telgote, ARO
Shri Milan K Someshwara, RA
Shri Shobhit Singh, RA

Shri Shaneel S. Sao, RA

41.

In house online training
under National Hydrology
Project

CWPRS, Pune
(Through Online)
07t-10th December 2021

Ms. Lata Gupta, Sci. ‘C’

Shri P. K. Dorle Sc.'C’

Mrs. Annapurna Patra, Sci. ‘C’
Mrs Majumdar Mandira, Sci. ‘C’
Shri V. M. Prabhakar, Sci. ‘B’
Shri Jitesh Vayas, Sci. ‘B’

Mrs. R. S. Erande, Sci. ‘B’

Shri Nischay Malhotra, Sci. ‘B’
Shri Omkar Sakurikar, Sci. ‘B’
Dr. Nunavath Naik, Sci. ‘B’
Shri V. N. Katte, Sci. ‘B’

Dr. M. Faisal Rahman, Sci. ‘B’
Shri Saurabh Singh, ARO

Mrs Karki Namita, ARO

Shri Milan Someshwara, RA
Shri Ujjawal Choudhry, RA
Shri Prashant Janrao, RA

Shri Ramesh Baskey, RA

Mrs. Supriya Nath, RA

Shri B. Venkat Sai Surendra, RA
Shri Shaneel S. Sao, RA

Smt. Mulay Manasi. M., RA
Shri Rocky, RA

Shri Saurabh Anand, RA

Shri Ayon Ganguly, LA

42.

“International Distance
Learning Program in
Advanced Topics in
Hydraulics, Hydrological
Sciences and
Hydrometeorology for RA-
11"

NWA under NHP
(Through Online)
17%]January - 04t March
2022

Dr. Ruhi Kulkarni, SRO

43.

“Remote Sensing & GIS
Technologies for
Sustainable Watershed
Management”

NRSC under NHP
(Through Online)
07th-18th February 20222

Kum. Suneeta Jatwa, Sc. ‘C’
Mrs. Anuja Rajagopalan, Sc. ‘B’
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44,

“Dam Break Analysis and
Emergency Action
Planning”

CWPRS, Pune
(Through Online)
22nd-23th February 2022

Smt. Harsha P. Chaudhary, Sc. ‘B’
Smt. Snehal B. Tayade, ARO

Shri Bagwan Khalil Ahmad Munir, RA
Shri Hanegaonkar M. Awais, RA

Shri Nagaraj M., RA

Shri Vinit Medhe, RA

Smt. Snehal A. Shinde, RA

Shri Sarvesh D. Pingale, RA

45.

“eoffice Essential to Achieve
Maximum Governance
Including eHRMS, PFMS

etc.

”

eGovernance Cell

at CWPRS, Pune

(Through Online)
03rd-04th March 2022

Shri S. Ajai, Sc. ‘C’

Shri Sreekanth Sampath, Sc. ‘C’
Shri S.S. Kerimani, Sc. ‘C’

Shri A.S. Borkar, Sc. ‘/C’

Smt. Sushma J. Vyas, Sc. ‘C’
Shri N. Ali Syed, Sc. ‘/C’

Shri Jitesh Vyas, Sc. ‘B’

Smt. H. R. Khandagale, Sc. ‘B’
Dr. M. F. Rahiman, Sc. ‘B’

Shri N. Malhotra, Sc. ‘B’

Shri Omkar K. Sakurikar, Sc. ‘B’
Dr. Nunavathu. S. Naik, Sc. ‘B’
Dr. R. Garimella, Sc. ‘B’

Shri K. K. Swain, Sc. ‘B’

Shri R. Vigneswarn, Sc. ‘B’
Shri B. L. Meena, Sc. ‘B’

Shri A. P. Meshram, A.R.O.
Smt. Archana S. Shinde, A.R.O.
Shri Tomesh K. Sahu, A.R.O.
Shri Santhosh K. Ranga, A.R.O.
Shri. Kapil G. Walke, A.R.O.
Shri S. Paswan, A.R.O.

Miss. Jhuma Rano, A.R.O.

Shri K. Narasayya, A.R.O.

Shri Santosh K. Kori, A.R.O.
Smt. Jerin Paul K., A.R.O.

Shri Siddharth P. Hedaoo, A.R.O.
Shri S. P.Jagtap, A.R.O.

Shri V. B. Bagade, A.R.O.

Shri G. C. Singarkar, A.R.O.
Shri Jaiprakash Meena, RA
Shri M. K. Someshwara, RA
Shri Vinit R. Medhe, RA

Shri Rahul D. Sawant, RA

Shri Vishnu Kumar Meena, RA
Shri Ankit A. Sahu, RA

Shri Subodh Kumar, RA

Shri Pintu Kumar, RA

Shri S. B. Venkata Sai, RA

Dr. Supriya Nath, RA

Shri Sunit Kumar, RA

Shri Nikhil Kumar Dudekula, RA
Shri S. Sudhakar, RA

Shri Sumit Kumar Bhati, RA
Shri Prashnat S. Janrao, RA
Shri Dheeraj Tamrakar, RA
Shri K. A. M. Bagwan, RA

Miss. S. A. Beturkar, RA

Shri K. A. Chavan, RA
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Shri A. H. Gaikwad, RA

46.

“Orientation Training
Programme for Retiring
government Officials (OTP-
RGO-13)”

ISTM, New Delhi
(Through Online)
07t-08th March 2022

Dr. H. B. Jagadeesh, Sc. ‘E’

47.

“In House Induction
Training Course for Newly
Joined / Recruited
Employees of CWPRS”

CWPRS, Pune
(Through Online)
10th-11th March 2022

Dr. Swati Sitagiri, LMO

Dr. K. P. Anupama, MO

Dr. M. F. Rahiman, Sc. ‘B’

Dr. Raghuchandra Garimella, Sc. ‘B’
Shri Nischay Malhotra, Sc. ‘B’
Shri Omkar K. Sakurikar, Sc. ‘B’
Dr. Nunavathu S. Naik, Sc. ‘B’
Shri Gaurav Singh Rajawat, JE
Shri Saurabh K. Mishra, JE

Shri Amarnath V. Yadav, JE
Shri Manraj Meena, JE

Shri G. Hemantkumar, UDC
Shri Mithilesh Kumar, UDC
Shri Avishek Kumar, UDC

Shri Deepak, UDC

Shri Ankit]. Singh, UDC

Shri Ankur, UDC

Shri Aman Kumar, UDC

Geeta, UDC

Shri Rittick Das, UDC

Shri Amit Kumar, ‘D’ Man -1
Shri Gokul T. Das, ‘D’ Man -1
Shri K. Abhilash, ‘D’ Man -1
Shri Satyam Kaushik, ‘D’ Man -1
Shri Shubham Tushir, LDC

48.

“Pension Benefits for
Retiring Officials”

CWPRS, Pune
( Off-line mode)
14t March 2022

(Dr.) N. D. Atkekar, Sc. ‘E’

Shri H. B. Jagadeesh, Sc. ‘E’
Shri A. V. Mahalingaiah, Sc. ‘E’
Smt. A. B. Pardeshi, Sc. ‘E’

Shri N. Ramesh, Sc. ‘E’

Shri D. K. Awasthi, Sc. ‘B’

Shri B. K. Gautam,, Sc. ‘B’

Smt. A. R. Khaladkar, , Sc. ‘B’
Dr. R. Manivanan,, Sc. ‘B’

Shri Rajkumar, Sc. ‘B’

Smt. K. G. Bhojde, Sc. ‘B’

Shri Satish Kulkarni, ARO

Shri M. D. Kamble, ARO

Shri B. V. Bhalke, JE

Smt. M. K. Ghodke, JE

Shri AJ.AR Shaikh, JE

Shri N. M. Shingade, JE

Shri N. P. Sambhudas, ‘D’ Man |
Shri T. G. Vijaykumar Nair, PS
Smt Indu Menon, Steno-I

Shri A. C. Kurian, PA (Director)
Shri R. R. Ashtikar, Supdt.
Smt. Uma Gangadharan, Sr. Hindi Transl.
Smt. J. S. Amolic, UDC

Smt. P.V.Deshpande, UDC
Smt. K. P. Gupta, UDC

Smt. Leena Rajan, UDC
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Shri
Shri
Shri
Shri
Shri
Shri
Shri
Shri
Shri
Shri
Shri
Shri

Shri
Shri
Shri
Shri
Shri
Shri
Shri
Shri

Shri
Shri
Shri

Shri
Shri
Shri
Shri
Shri
Shri
Shri

Shri
Shri
Shri
Shri
Shri
Shri
Shri
Shri
Shri
Shri
Shri
Shri
Shri
Shri
Shri
Shri

Smt.

Smt.

Smt.

]. S. Borje, ‘D’ Man-III
A. S. Deshpande, ‘D’ Man-III
S. N. Sarde, ‘D’ Man-III
C. M. Utage, ‘D’ Man-III
U. B. Pokale, LIA

K. M. Nigade, LA-I

P. G. Tiwale, LA-I

R. S. Kadam, LA-I

S. A. Sadavarte, LA-II
M. N. Chavan, C Man ‘B’
G. B. Karande, C Man ‘B’
G. T. Kinge, C Man ‘B’

]. D. Lonkar, C Man ‘B’
R. M. Mate, C Man ‘B’

D. A. More, C Man ‘B’
Ramchandra B. Padale, C Man ‘B’
M. V. Mhaske, Driver- 11
P. K. Arora, MTS

V. B. Bhoir, MTS

B. R. Bumbak, MTS
Ramesh N. Dalvi, MTS

Smt. Vijaya B. Gurav, MTS

R. P. Hagawane, MTS

V. B. Irnak, MTS

Sunil B. Ishte, MTS
Surekha M. Jagtap, MTS
S. K. Kate, MTS

J. H. Kengale, MTS
Namdeo ]. Khamse, MTS
D. L. Korpade, MTS
Vithal N. Kotwal, MTS
Ramasrey B. Kurmi, MTS
S.R. Lad, MTS

P. A. Mane, MTS

R. D. Mate, MTS

D. D. Nangare, MTS

R.]. Patil, MTS

A.D. Phanse, MTS

R. G. Rathod, MTS

T.Y. Rathod, MTS

P. G. Raykar, MTS

B. T. Salve, MTS

Sanjay B. Shelar, MTS
D. G. Sonawane, MTS
R.Y. Sonawane, MTS

L. G. Thakar, MTS

V. N. Thite, MTS

S. M. Tulve, MTS

N. K. Vhawal, MTS

P. D. Waghole, MTS

Shri L. D. Walkoli, MTS

49,

“LAN Connectivity at
CWPRS and Cyber Security”

CWPRS, Pune
( Off-line mode)

Shri
Shri

15th-16th March 2022 Shri

Shri
Shri
Shri

Anirudh Bharade, RA
N.S. Ganesh, RA
Chandan Gupta, RA
M. Nagaraj, RA

Sagar Chanda, RA
Kunal Kapur, RA
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Shri Amar Deep, LA-II

Shri Bhajan Lal Meena, LA-I1
Shri Sushant K. Gupta, LA-II
Shri Dhananjay Kumar, LA-II
Shri Sharad T. Ghalme. LA-II
Shri Harshawardhan Maske, LA-II
Shri Jayant D. Poware, LA-11
Shri Ashish P. Nanwatkar, LA-II
Shri Anil K. Padwal, LA-II

Shri Mannu K. Panday, LA-II
Shri S. B. Pawar, LA-II

Shri Pravin M. Mehatar, LA-II
Shri Sardar Deepak Singh, LA-II
Shri Niraj Kumar Singh, LA-II
Shri Subhash Patel, LA-II

Shri Sudama Kumar, LA-II

Shri Suraj Kumar, LA-II

Shri Virendra ]. Gaikwad, LA-II
Shri Umakant Yadav, LA-II

50.

“ Application and Features
of Excel And Auto-CAD for
data Analysis and

Presentation of Data

”

CWPRS, Pune
(Hybrid mode)
16th-17th March 2022

Shri Ramesh Baskey, RA

Shri Jaipraksh Meena, RA

Shri Milan K. Someshwara, RA
Shri Vinit R. Medhe, RA

Shri Shobhit Singh, RA

Shri Rahul D. Sawant, RA

Shri Meena Vishnu Kumar, RA
Shri Ankit A. Sahu, RA

Shri Meena Niraj Mansingh, RA
Shri Subodh Kumar, RA

Shri Gurjar Rajendra Singh, RA
Shri Sumit Kumar Bhati, RA
Shri Parag Rathore, RA

Shri Amit Kumar, RA

Shri Vipul K. Gupta, RA

Shri Pintu Kumar, RA

Shri Venkata Sai Surendra Bandi, RA
Dr. Supriya Nath, RA

Shri Dheerendra M. Tripathi, RA
Shri Naga Sai Vishwanath, RA
Shri Sunit Kumar, RA

Shri Nikhil K. Dudekula, RA
Shri S. Sudhakar, RA

Miss Sibrat Beturkar, RA

Shri A. H. Gaikwad, RA

Miss Madhavi Gajre, RA

Miss. Abha A. Garg, RA

Shri M. Karthikeyan, RA

Shri Rocky, RA

Smt Vaibhawi Roy, RA

Shri Vaibhav P. Konde, RA

Shri Khanzada Shanu, JE

Shri Manraj Meena, JE

Shri Gaurav Singh Rajawat, JE
Shri Amit Patel, JE

Shri Atul B. Garad, ‘D’ Man-I
Shri Nitin S. Omble, Head ‘D’ Man
Shri Amit Kumar, ‘D’ Man-I
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Shri Shivakar Sharma, ‘D’ Man-I
Shri Gokul T. Das, ‘D’ Man-I
Shri K. Abhilash, ‘D’ Man-I

Shri Satyam Koushik, ‘D’ Man-I

51.

“Hydraulic Field Data
Collection for Water
Resources and its
Application”

CWPRS, Pune
(Through Online)
22nd-23rd March 2022

Shri Arun Kumar, Sc. ‘C’

Shri Animesh Basu, Sc. ‘C’
Shri S.S. Chavan, Sc. ‘C’

Miss. Sunita Jatwa, Sc. ‘C’

Shri A.S. Borkar, Sc. ‘C’

Smt. S. R. Patnaik, Sc. ‘'C’

Shri M. Z. Qamar, Sc. ‘C’

Shri Raghuram Singh B., Sc. ‘C’
Shri J. A. Shimpi, Sc. ‘C’

Dr. Chaman Singh, Sc. ‘B’

Dr. V. K. Ghodake, Sc. ‘B’

Dr. (Smt.) Tanusree Samanta, Sc. ‘B’
Shri N. A. Sonawane, Sc. ‘B’
Shri Nischay Malhotra, Sc. ‘B’
Smt. H. R. Khandagale, Sc. ‘B’
Shri Jitesh N. Vyas, Sc. ‘B’

Dr. Suman Sinha, Sc. ‘B’

Shri B.L.Meena, Sc. ‘B’

Shri R. K. Chowdhari, Sc. ‘B’
Shri B. B. Choudhari, Sc. ‘B’
Smt. Jerin K. Paul, ARO

Miss. Jhuma Rano, ARO

Smt. Anamika Saha, ARO
Smt Archana S. Shinde, ARO
Shri A. G. Golandaj, ARO

Shri Kapil Walke, ARO

Shri S.]. Shinde, ARO

Shri A.P. Meshram, ARO
Shri Santhosh K. Ranga, ARO
Shri A. D. Sonawane, ARO
Shri V. S. Telgote, ARO

Shri Santosh Kori, ARO

Shri Subodh Kumar, RA

Shri Vinit R. Medhe, RA

Shri Vishnu K. Meena, RA
Shri G. R. Pardeshi, RA

Shri Sagar Chanda, RA

Shri Saurabh Anand, RA

Shri Shabeer A. Lone, RA
Shri Milan K. Someshwar, RA
Shri Dheeraj Tamrakar, RA
Shri V. Saxena, RA

Smt. S. S. Waghmare, RA

Shri U. Chowdhury, RA

Shri Dheerendra M. Tripathy, RA
Shri PrashantS. Janrao, RA
Shri Pankaj S. Khairnar, RA
Shri Amit Kumar, RA

Shri Kumar Nikhil Dudekula, RA
Shri M. Nagaraj, RA

Shri Sunit Kumar, RA

Shri S. Sudhakar, RA

Shri Vipul Gupta, RA
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Shri K.A.M. Bagwan, RA
Shri N.S. Ganesh, RA
Shri Gurjar Rajendra Singh, RA

52.
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TRAININGS / CONFERENCES / SEMINARS ORGANIZED

Sr. Title

No.

1. Online Training Programme on “Automation of Canal With Modern Measurement Methods and
Control Techniques” at CWPRS, Pune during 27t-28th May 2021.

2. Online Training Programme on “Physical & Mathematical Modeling of Reservoir and
Appurtenant Structures” Organized by SED Division, at CW&PRS, Pune during 06th-07th July 2021.

3. Online Training Course on “Coastal Erosion & Sustainable Protection Measures” at CWPRS, Pune
during 18th-19th August 2021.

4. In House Online Training Course on “Research Methodology” at CWPRS, Pune during
24th-25t August 2021.

5. In House Online Technical Session on “Procurement through GeM (Direct Purchase Module)
under NHP” Organized by CWPRS, Pune on 31st August 2021

6. Online Training Course on “Advanced Techniques for Bathymetry Survey” at CWPRS,
Pune during 16th-17th September 2021

7. Online Training Course on “Physical and Mathematical Modeling Technique for Ports and
Harbours development” at CWPRS, Pune during 21st-22nd September 2021.

8. Online Training Course on “Role of Hydraulic Modeling in River Engineering” at CWPRS, Pune
during 27t-28th September 2021.

0. One day in House Hindi Workshop on 30t September 2021 at CWPRS, Pune.

10. Online Training Course on “Mathematical Modeling training for the officers of Water Resources
Department of Government of Gujarat at CWPRS, Pune on 27th, 29th September & 01st October
2021.

11. Online Training Course on “RTDAS for Godavari and Krishna River Basins in Telangana State for
Water Resources Department Telangana TSSW (NHP) ” at CWPRS, Pune during 27t September to
01st October 2021.

12. Online Training Course on “Random Sea Wave Generation and Automatic Tide Generation
Systems for physical model studies” at CWPRS, Pune during 07th-08th September 2021.

13. Online Training Course on “Remote Sensing and its Application” at CWPRS, Pune during 29th-30th
September 2021.

14. Online Training Course on “Importance of Prototype Data Collection for Coastal Engineering
Problems and Dredging Aspects” at CWPRS, Pune during 05t-06t October 2021.

15. Online Training Course on “Sediment Management for Reservoirs and Rivers” at CWPRS, Pune
during 12th-13th October 2021.

16. Online Training Programme on “GW Sensors, Site Selection, Installation and Maintenance
Guideline” at CWPRS, Pune on 10t October 2021.

17. Online Training Course on “Computer Basic, usage of IT and Social Media at Workplace for Group

B & C Officials” at CWPRS, Pune during 20t-21st October 2021.
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18. National Workshop on “Advanced Method in Operation of Pumping and Turbine Plants” at
CWPRS, Pune during 23th-24th November 2021 (Online mode).

19. In-House Training Course under NHP “Calibration of Current Meters for Open Channel
Applications & Demonstration of Current Meter Calibration on CMRT organized by CMC Division,
at CWPRS, Pune on 18th November 2021 (Online mode).

20. In-House training Courses on “Know your Library and TC” organized by WAPIS Division, at
CWPRS, Pune on 22rd November 2021 (Online mode).

21. In house online training Programme under National Hydrology Project at CWPRS, Pune
during 07t-10th December 2021.

22. Training Course on “Dam Break Analysis and Emergency Action Planning” Organized by DMP
Division at CWPRS, Pune during 22nd-23rd February 2022.

23. In house training Programme on “eOffice essential to achieve maximum Governance including
eHRMS, PFMS etc.” organized by eGovernance Cell at CWPRS, Pune during 03rd-04th March 2022.

24. In house training Programme for Newly Joined / Recruited Employees of CWPRS” organized by
BE Division at CWPRS, Pune during 10th-11th March 2022.

25. In house training Course on “Pension Benefits for Retiring Officials” organized by Accounts
Section at CWPRS, Pune on 14th March 2022.

26. In house training Course on “ LAN Connectivity at CWPRS and Cyber Security” organized by Inst-I
Division at CWPRS, Pune during 15t%-16th March 2022

27. In house training Course on “Application and Features of Excel And Auto-CAD for data Analysis
and Presentation of Data” organized by RR division at CWPRS, Pune during 16th-17th March 2022.

28. In house training Course on “Hydraulic Field Data Collection for Water Resources and Its
Application” organized by HI/ CA Division at CWPRS, Pune during 22nd-23th March 2022.

29. One day in-house Hindi Workshop on 29t March 2022 at CWPRS, Pune.
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