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VISION

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.

MISSION

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

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

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

MAJOR FUNCTIONS

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

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

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

Contributions to Bureau of Indian Standards and International Standards Organization
Carrying out basic and applied research to support the specific studies

Contribution towards advancements in technology through participation in various
committees at National and State Levels







MAIN HIGHLIGHTS/ ACHIEVEMENTS (2017-18)

UNDERTAKING SPECIFIC RESEARCH STUDIES RELATING TO DEVELOPMENT OF WATER
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 250 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 of current meter and flow meter. CWPRS completed
95 projects and conducted 17 Training Programmes during the year 2017-18. A few important
ones are briefly described below:

ESTIMATION OF SITE-SPECIFIC SEISMIC DESIGN PARAMETERS FOR TLAWNG
HYDRO ELECTRIC PROJECT, MIZORAM

The Tlawng Hydroelectric Project (TLHEP) envisages construction of a rock-fill dam across
the river Tlawng in Aizwal, Mizoram at Lat. 23°37°31” N and Long. 92°40’15” E. The
contemplated dam of height 150 meter and length 400 meter across the river Tlawng is to
produce installed capacity of 54 MW of hydroelectricity by utilizing 2100 meter head race
tunnel along the river. The site lies in Zone V of the seismic zoning map of India. Using
regional data on tectonic features and associated seismicity, along with local geotechnical
characteristics, site-specific seismic parameters have been estimated at CWPRS for
earthquake resistant design of the various components of the project, using both deterministic
and probabilistic approaches. The difference between the probabilistic spectra and the
deterministic spectra is found to be less than 25% for the horizontal and vertical components
of both Maximum Considered Earthquake (MCE) and Design Basis Earthquake (DBE) levels
of ground motion. Hence, the envelope of the two has been taken to be the target response
spectra for MCE and DBE levels for horizontal and vertical components. The 5% damped
target response spectra thus obtained, are used to generate the compatible accelerograms.
The values of the peak ground accelerations for horizontal and vertical components of motion
are found to be 0.46 g and 0.32 g for MCE condition, and 0.26 g and 0.16 g for DBE
conditions respectively.

3D STRESS ANALYSIS BY FEM OF SPILLWAY BLOCK NO.4, POLAVARAM DAM, A.P.

Polavaram project is under construction on river Godavari in West Godavari district of Andhra
Pradesh. The project is a multipurpose project for development of Irrigation, hydropower
generation and to fulfill drinking water requirements of East & West Godavari,
Vishakhapatnam, and Krishna districts of Andhra Pradesh. The Polavaram project lies in
seismic zone lll. A study was awarded to CWPRS to deal with 3D stress analysis by FEM of
49.75 m high spillway Block No. 4 carried out to evaluate the tensile stresses and
displacements developed at critical locations in the body of the spillway blocks under static
load combinations and static plus earthquake load combinations. Under Earthquake load
combinations including static loads, the maximum tensile stress of the order of 31.15 kg/cm?

per unit length, has been found to have developed near the crest of spillway and at upstream
face under load combination —'G’. Very high tensile stresses were developed at the interface



of the pier and spillway crest exceeding the permissible limits under all load combinations. A
very high compressive stress is developed at the prestress tendon anchoring locations in
vertical prestress shaft. The displacements along three directions under all load combinations
are not excessive. Steel reinforcement in high stress concentration zones in the spillway pier
was suggested.

MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS & SILTATION FOR THE
DEVELOPMENT OF PROPOSED PORT AT VADHAVAN FOR M/s JNPT

The Government of India (GOI) has a proposal to develop a major all-weather Greenfield port
at Vadhavan. The port limit extends up to 26 m depth in the deeper part of the sea with an
area of about 175 Sq km and is about 11 km North of Tarapur Atomic Power Station (TAPS).
The proposed port is to be developed on the seaward side of the headland at Vadhavan and
will have entrance through the navigational channel from the Arabian Sea. The type of tides
prevailing at Vadhavan is of semi-diurnal, macro type with tidal range of about 6 m.
Mathematical model studies were carried out at CWPRS to assess the tidal flow field at
proposed berths/terminals to confirm suitability of layouts. Various alternatives of port layout
by changing the shape of reclamation, alignment/ extension of breakwater to achieve
desirable flow conditions in harbour area were studied by CWPRS. The final layout
considered for the estimation of likely rate of deposition in dredged areas of the harbour reveal
that average annual rate of deposition of sediment in dredged areas will be about 0.54 m
while it will be 0.11 m in navigational channel. The total quantum of maintenance dredging in
the dredged area will be about 3 million cum for non-monsoon season only.

. HYDRAULIC MODEL STUDIES FOR FLUSHING OF SEDIMENT FROM RESERVOIR,
ARUN-IIl HYDROELECTRIC PROJECT, NEPAL.

The SJVN Ltd. has proposed to implement Arun Ill Hydro Electric Project (900 MW), on Arun
River Nepal, which is planned as a run of the river scheme with 59 m high dam and the
provision for annual flushing of reservoir through low level sluice spillways to remove
deposited sediments. 2-D numerical model simulations of reservoir flushing were carried out
on a 1:100 Geometrically Similar (GS) scale physical model at CWPRS. The total reach of
reservoir of 5.0 km upstream and 0.2 km downstream of dam axis was reproduced in the
model along with the dam and intake structure. Simulations for suspended sediment using
walnut shell powder were carried out at CWPRS to observe the quantity of sediment passing
through the intake and sedimentation pattern in the reservoir. The maximum sediment
concentration observed in the intake was of the order of 46.50 ppm for minimum drawdown
level (MDDL) operating condition with the river discharge of 1500 m®s and sediment
concentration of 3500 ppm. Simulations were also carried out to estimate the quantity of
sediment flushed for various flushing discharges and durations. The sediment deposition
profile derived earlier from the 1D/2D mathematical model was used in the present studies.
The area in front of the intake and spillway remained clear from sediment deposition under all
possible conditions of simulation.

2-DIMENSIONAL HYDRAULIC MODEL STUDIES FOR SLUICING OF SEDIMENT FROM
RESERVOIR OF KISHANGANGA H.E. PROJECT, JAMMU & KASHMIR.

The Kishanganga H.E. project is planned as a run of the river scheme which envisages the
transfer of water from Kishanganga River in Gurez valley to Bonar nallah, a tributary of
Jhelum River near Bandipora in Kashmir valley. The project was proposed to utilize gross



head of 665 m between the dam site at Gurez and power house site at Bandipora for power
generation of 330 MW. Crest level of spillway is at El. 2370 m and breast wall soffit level is at
El. 2379.5 m. The reservoir is operated at Minimum Draw Down Level (MDDL) at El. 2384.5
m. Hydraulic model studies were conducted at CWPRS on a 1:30 geometrically similar scale
2-Dimensional model to study the pattern of sluicing cone formation in upstream of spillway
and in front of intake including finalization of the sluicing schedule. The sedimentation profile
provided by project authorities was reproduced in the model for carrying out simulation
studies. Studies indicated that the spillway operation condition with only the left spillway gate
open for 400 m%s discharge with spillway crest level at El. 2370 m provided maximum
scouring depth and length.

. HYDRAULIC MODEL STUDIES FOR THE PROPOSED ROAD BRIDGE ACROSS RIVER
YAMUNA ALONG FARIDABAD-NOIDA-GAZIABAD (FNG) ROAD PASSING THROUGH
SECTOR 167A AND 168 NOIDA.

New Okhla Industrial Development Authority (NOIDA), had proposed to build two more road
bridges across river Yamuna, one connecting Ghaziabad-Noida-Faridabad passing through
sectors 167A-168 and another connecting Greater Noida passing through sectors 149A-150
with Faridabad, in order to improve the traffic movement from NOIDA, UP to Haryana.
CWPRS examined the technical feasibility of the proposal through hydraulic model studies.
The studies were carried out on the existing mobile bed model of river Yamuna at Delhi,
constructed to a horizontal scale of 1:300 and a vertical scale of 1:60 covering a river reach of
50 km from Palla to Jaitpur and extended upto confluence of Hindon river. The model bed from
downstream of Okhla barrage up to confluence of Hindon River (37.1 km) along the river
Yamuna was updated and moulded as per the post flood survey of 2014. Based on model
study, it was recommended to have constant monitoring of the embankment during the flood
and proper bank protection works would also be necessary to protect the same.

TRAINING AND DISSEMINATING RESEARCH FINDINGS

Training Programmes attended - 74 Nos.
Training Programmes organized - 18 Nos.
Reports Submitted - 105 Nos.

Paper Published (Journals/ Conferences) - 58 Nos.
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FROM THE
DIRECTOR’S DESK

At the outset, it gives me immense pleasure in presenting the Annual Report for the year 2017-18,
highlighting the activities and achievements of Central Water & Power Research Station.

It is my privilege to put it on record that Central Water & Power Research Station is an apex Research
and Development institute serving for more than 100 years in water and power sector, since its inception.
Over the time CWPRS has evolved itself to reach and hold a unique position of pride in the field of
hydraulic research for providing environment responsive techno viable solutions to the clients.

I am very grateful to the Ministry of Water Resources, River Development and Ganga Rejuvenation for
providing exemplary support and ample opportunity throughout the journey of CWPRS. My sincere
thanks are due to all the Clientele across India and World who have been with CWPRS all these years.

As a leading hydraulic research institute, CWPRS continues to provide R&D and consultancy support
using physical models, mathematical models and field and laboratory experiments with distinct advantage
in providing single window solutions to problems involving multiple disciplines.

Applied research is one of our strong tools in the quest to deliver tangible solutions in the field of
hydraulics. We learn, we work and we deliver to the challenges proposed by the clientele in the
development and management of water resources, river training works, hydraulic / thermal nuclear
power, and design of coastal and offshore engineering structure and port layouts.

During this financial year 2017-2018 applied research projects were completed in the areas of seven major
disciplines of CWPRS. Dissemination of knowledge and research findings through research publications,
participating in technical events, imparting training programs on specialized topics and delivering invited
lectures at different organizations is a significant mandate of CWWPRS.

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

Date: Dr. (Mrs.) V.V.Bhosekar

(i)






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 Water Resources, River Development and Ganga Rejuvenation
(MoWR, RD&GR), New Delhi. In its early days of formation, this institute played important role
by conducted outstanding research work for the Sukkar 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.

e River Engineering

e River and Reservoir Systems Modelling

e Reservoir and Appurtenant Structures

e Coastal and Offshore Engineering

¢ Foundation and Structures

e Applied Earth Sciences

e Instrumentation, Calibration and Testing Facilities

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 Water Resources, River Development and Ganga
Rejuvenation (MoWR, 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 dissipators,
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 currentmeters and flow meters, testing of pumps and turbines
and instrumentation for dams.

(iii)



CWPRS campus, situated downstream of Khadakwasla dam in south westerly part of Pune,
occupies an area of about 400 acres, where major research infrastructure available include: water
re-circulation system for physical models, workshop, library, computers and communication
facilities, auditorium and 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 MOWR, 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 1,131. 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 334
personnel. The other supporting staff to the tune of 797 includes technical, auxiliary technical,
administration, accounts and ancillary services. The Governing Council (GC), under the
Chairmanship of the Secretary, MoWR, 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, MOWR, RD&GR. The GC comprises members from the Finance and Administrative
Wings of MoWR, 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 programmes, 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 programmes. The Committee, inter alia,
scrutinizes and recommends the expansion and research proposals under the five-year plans,
suggests programmes for training of manpower and provides guidance in formulation of
collaborative arrangements and Memoranda of Understanding with other agencies/ institutions.

(iv)
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ORGANIZATIONAL SETUP
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e River Engineering

e River and Reservoir Systems
Modelling

e Reservoir and Appurtenant
Structures

e Coastal and Offshore
Engineering
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o Applied Earth Sciences

e Instrumentation, Calibration
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e Random Sea Wave
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Application Group

e Mechanical Workshop
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ORGANIZATIONAL CHART

F

Administration,
Accounts and Others
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Ancillary Hindi Translator

Cadre
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Medical Staff: Medical
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Overseer Securily Staff: Securily

Oificer & Security Guard
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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 2017-18

Name of the scheme Final Estimate 2017-18

XII*h Plan - R&D in Apex Organizations under
MoWR, RD&GR- CWPRS component

10.15 Crore

During 2017-18 the following important activities were undertaken under the above-mentioned
scheme. R&D in Water Sector, Ministry of Water Resources, River Development and Ganga
Rejuvenation - R&D in Apex organizations - CWPRS component

Objectives: Under XIIth Plan scheme “R&D Programmes 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 Software.

Activities: During 2017-18, with a budget outlay of Rs 10.15 Crore, the major activities undertaken
included;

(i) Training & Basic Research: (Rs. 0.29 Crore)
(ii) Infrastructure: 3.26 Cr

*  Construction of hangar for thermal dispersion, studies of coastal division at CWPRS (Rs.0.0382 Cr.)

*  Construction of hangar for River engineering division at CWPRS (Rs.0.069 Crore)

= Construction of Tidal Chamber for Thermal Dispersion Studies of Coastal Division, (Rs .0.0204 Cr)

*  Construction of Sump and Pump House for Hanger for Thermal Dispersion Studies (Rs. 0.359 Cr)

*  Re-carpettting of Existing road, (Rs.0.079 Cr)

* Renovation and upgradation of B-type Quarters (Rs.1:324 Cr)

*  Cr.Construction of Foundation for DG set and repairs to flooring in SED div (Rs. 0.068)

* Horticulture Work (Rs.0.24 Cr)

*  Supply and installation of Pump sets for thermal dispersion studies (Rs.0.378 Cr)

*  Electrical work for Hanger thermal dispersion studies of coastal division. External Painting of C Type
Quarters Phase II & IlIConstruction of Approach road to substation 10, , renovation of various office
cum lab buildings, renovation of gents and ladies toilets, Moinor plumbing work, Electrical work,
boundary wall, roads, special repairs to residential and office buildings and horticulture works
(Rs.0.686 Crore).

(iii) Machinery & Equipments: (Rs 1.15 Crore) Under M&E Head following M&E as well as various
software Procured,
Up gradation of LITPACK S/W(Rs . 0246 Cr.), Digital Multimeter Trend Capacity (Rs. 0.009 Cr.). PC

Based Data Acquisition System including load Cell & signal Conditioner (Rs. 0.043 Cr.), Hot air oven
(Rs. 0.018 Cr), Integrated Attendance Device 24 No. (Rs. 0.018 Cr) , AMC for Automatic Absorption
Spectrophotometer (Rs. 0.002 Cr), Mike 21-C Software (Rs.0.163 Cr), Digital Weighing Balance (Rs.
0.00073 Cr), Supply of Origin Pro Software 2016 for 25 User(Rs. 0.15 Cr.), Mike Flood Software (Rs.
0.222 Cr.), MIKE SHE Software (Rs. 0.0786 Cr), Supply of Borehole Deviation Probe (Rs. 0.0121 Cr),
Training for MIKE SHE(Rs. 0.0077 Cr.) and Mike Flood Software (Rs. 0.0077 Cr.), Computer Peripherals
(Rs. 0.0011Cr.), A4 Size Periodical Display & Storage Rack (Rs. 0.0071 Cr.), Up-gradation &
Enhancement of Mathematical Computing Facilities in HAPT Div.( Rs. 0.1040 Cr.), Info Jyoti Software
(Rs. 0.0499 Cr.), AMC of CMRT (Rs. 0.0607 Cr)
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(iv) Operating Cost: (1.34Crore) Expenses for operating cost for electrical usage charges, expenses towards

domestic/ foreign travel, security of office/ staff colony premises, outsourcing of security and house-
keeping tasks etc

2. Non-Plan Budget
The non-plan budget and expenditure details for the year 2017-18 are given below;

Item/ Head 2017-18 (Crore)
Budget Estimate | Revised Estimate Actual
Salary 69.44 67.44 66.57
Non-Salary 4.66 5.76 5.04
Total (Gross) 74.10 73.20 71.61
Recovery 9.10 13.20 12.99
Net 65.00 60.00 58.62
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STAFF WELFARE ACTIVITIES

1. 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 26 persons with disabilities are working in the
Research Station with 2, 6 and 18 in group A, B, 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 31%t December 2017
PH
A 02
B 06
C 18
Total 26

2. Monitoring of Reservation for SC/ ST/ OBC

Monitoring of the recruitment of candidates from SC/ST/OBC category is made following the
guidelines issued from time to time. Shri. M.K. Pawar, Scientist D 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 31% December 2017
SC ST OBC UR
A 26 09 27 100
B 21 08 18 156
C 68 31 43 249
Total 115 48 88 505

4. 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 Smt. R.B. Deogade, Scientist D is the Chairperson of the
committee. Meetings of the committee are held regularly. No complaints were received during
2017-18.

5. CWPRS Staff Colony Welfare and Recreation Club Activities

The CWPRS Recreation Club has been constituted to provide facilities for the staff members to
promote social, recreational and friendly relations amongst its members to foster unity and fellow

7
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feelings. All the employees of the CWPRS are eligible to become members of the club by paying
annual subscription of Rs. 25/-. Every year the Recreation Club conducts cultural and recreational
activities for the members by arranging excursion trip in and around Pune, sports, lectures and
other activities throughout the year.

*  Health Shibir
CWPRS Recreation Club has organized a free Health Shibir for officers and employees on 29.11.2017 in
CWPRS Auditorium at 1000 hrs. to 1600 hrs. Dr. Hemant Patil, Co-ordinator from Global Hospital, Pune
along with other Specialists conducted the shibir. In this health shibir, blood pressure, blood sugar, body
mass index, health counseling etc. was covered free of cost. Dr. Sachin Parhad, M.O., CWPRS co-
ordinated the activity.

Banner - Free Health Checkup Camp

=  Stress Management and Naturopathy
In order to maintain healthy lifestyle and stress free mental health of the employees and officer, one
day workshop was organized on “Stress Management and Naturopathy”. Ms. Pooja Barade, NGO,
VIKALP from Nagpur and team has visited and conducted the workshop at Auditorium on
10.11.2017

S
gy P

T e
v-'.-'l.. _1-
b

Stress Management and Naturopathy Program
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=  World Water Day - Hindi kavya sangoshthi & “Jal Kavyanjali” book

On the occasion of “World Water Day” CWPRS Recreation Club has celebrated and organized one day
“Hindi Kavya Sangoshthi” on 22.03.2018 on theme of Use of water . To encourage the theme ‘Nature for
Water’, nature-based solutions (NBS) to the water challenges and to promote Hindi (Raajbhasha) language in
day-to-day life and in technical works. This event was chaired by Dr. Onkarnath Shukla, Sadasya Sachiv,
RAJBHASHA Karyanvayan Samiti Pune, along with Shri B.B sharma, Economic Advisor, RAJBHASHA
prbhari, MoWR, Shri M.C.Bhardwaj, Joint Director, RAJBHASHA, MoWR, New Delhi and other
dignitaries from CWPRS and unveiled the book “Jal Kavyanjali”. National Doordarshan Sahyadri
Marathi TV Channel has broadcast the programme under ‘Pune-Anatarng’. The news was also
published by various leading newspapers of Pune.

*  Food Festival
In order to promote “Unity in Diversity”, food festival was organized at CWPRS, where different
culture, creativity by the employees of CWPRS, different delicacies/ dishes, different tastes were brought
together under one shelter.

CWPRS Employees enjoying the Food festival V

* Social /Sports Activity
In order to aim good mental and physical health of CWPRS employees, various sports events and
activities for women and men were organized separately. Various sports events such as Volleyball,
Cricket, Badminton, Carrom, Athletics, Ring throw, Ball in bucket etc. were organized along with athletic
events CWPRS. The employees showed great response to these events and participated in great number
and won prizes.

Inauguration of Cricket Matches Inauguration of Volley Ball Matches
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One day excursion trip to Raigad Fort

One day tour/ trip for CWPRS Employees and their family members were organized. This excursion trip
was taken to one of the prominent Historical place of Maharashtra i.e. Raigad Fort. The trip was enjoyed
and was a great success as bus-full employees participated with much enthusiasm along with their

families.

CWPRS Employees with family - trip to Raigad Fort

Annual Day Function & Cultural Function
On the Valedictory function, cultural programme was organized at CWPRS Auditorium. This event was

chaired by Shri A. R. Chavan, former AD, CWPRS, Shri. T. Nagendra, Sc-E, Shri. R.S. Jagtap, Joint
Director and Shri. M.K.Pawar, Sc-D. This event was followed by prize distribution for all the events
organized during the annual day function.

Artist performing in the Annual Day Function

10
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Other Activities:

> Laughter Club
To maintain the stress free mental health of CWPRS employees, an event of Laughter Club was organized
on 05.01.2018 in front of Main Building at 1030 hrs. This event was conducted by well known social
activist Dr. Vitthal Kate and team successfully. All employees participated in this event enthusiastically
and was a great success.

CWPRS Employees participated in Laughter Camp

>  One Act Play
A comedy drama was organized at CWPRS auditorium on 09.02.2018. A very famous comedy actor and
artist Shri Vijay Kotasthane was invited for the function.

100 years and Je(yom/

St
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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 2017-18. Break up of vigilance and disciplinary cases in respect of
different categories of staff, is mentioned below in Tables I & II respectively.

Table —I — Vigilance Cases

Sl. Particulars Group 'A’ & "B’ Group 'C’
TO- No. of cases pending in the beginning of
the year 05 00
2 No. of cases added during the year 01 00
3 No .of cases disposed off during the year 04 00
4 ygérof cases pending at the end of the 02 00

Table-ll — Disciplinary Cases where the Director, CWPRS, is the Disciplinary Authority

I\ISI. Particulars (Categories of officers/staff)
0. Group 'A’ | Group 'B’ Group 'C
1 No. of cases pending in the beginning of the NA 0 0
year
> No. of cases added during the year NA 0 0
3 No. of cases disposed off during the year NA 0 0
4 No. of cases pending at the end of the year NA 0 0

As part of a vigilance awareness programme, Vigilance Awareness Week was observed at Central
Water and Power Research Station (CWPRS), Pune, from 30th October to 4th November 2017

Lecture by DR. (Mrs.) V.V.Bhosekar, Director, CWPRS on the topic “Public Participation in
promoting integrity and eradicating corruption”
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RTI ACT, GRIEVANCE REDRESSAL MECHANISM
AND CITIZEN’S CHARTER
1. RTI Act

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

Appellate Authority : Dr. (Mrs) V.V. Bhosekar, Director I/c, CWPRS, Pune 411 024
Tel. : 020-24380552; e-mail: director@cwprs.gov.in

Public Information Officer  : Shri R.S. Jagtap, Joint Director, CWPRS, Pune 411 024
Tel.: 020-24103251; e-mail: jagtap.rs@gov.in

Transparency Officer : Shri T. Nagendra, Scientist-E, CWPRS
Pune 411024; Tel.:020-24103421

e-mail: nagendra_t@cwprs.gov.in

Nodal Officer : Shri R.S. Jagtap, Joint Director, CWPRS, Pune 411 024
Tel.: 020-24103251; e-mail: jagtap.rs@gov.in

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 three Deemed Public Information Officers (DPIOs).

Information on requests and appeals handled under the act during 2016-17 (upto January, 2017) is
summarized below.

Opening | Received during the | No. of cases | Decisions | Decisions
balance as | April-Jan (including | transferred | where where
on cases transferred to | to other requests/ | requests/
1/04/2016 | other Public Public appeals appeals
Authority) Authorities | rejected accepted
Requests 6 79 4 1 80
First 1 6 0 > 2
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Appeals

Amount of Charges Collected (Rs)

Registration fee amount | Additional fee & any other charges | Penalties amount

230/- 320/- Nil

2. Grievance Redressal Mechanism

A Grievance Cell under the chairmanship of Shri T. Nagendra, Scientist - E, functions with the
objective of looking into the grievances and for their redressal. The relevant data pertaining to cases
handled during 2017-18 is given below:

Grievance cases pending as on 31* March 2017 22
Cases received during 1% April 2017 to 31% March 2018 35
Cases disposed off during 1* April 2017 to 31° March 2018 49
Cases pending as on 31° March 2017 08

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.
3. Citizen’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 MoWR, RD&GR.
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IMPORTANT VISITORS
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Shri S. R. Sarma, DGNP(V) & Vice Admiral visited to CWPRS on 06.04.2017 in connection with studies pertaining
to Project Varsha

Meeting (JAP (5) June 201

e a‘ . N
Technical Advisory Committee (TAC) Meeting held at CWPRS in August 2017 under the chairman ship of Shri.
Narendra Kumar, Chairman CWC.

. S
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Mather and platt model visit 14.12.2017 Shri Gajanan Gandewar, DGM of Mumbai International
Airport Ltd., along with Mr. Tom Foster of CH2M of
Dubai, visited CWPRS on 29.12.2017

Shri Chandrababu Naidu, Chief Minister of Andhra Pradesh visit to 3D Comprehensive model of Polavaram dam
spillway on 12.01.2018
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Visit of Shri Khatchin Langal, Director, MoWR in
5.02.2018 March 2018
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IMPORTANT EVENTS
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Lecture by Col. Sudhir Sinha on “ Swachh Bharat Course on “Junior Instrumentation Process Control” by
Abhiyan” held at CWPRS on 23.05.2017 IASC - SSC organised at CWPRS on 13.06.2017

International Yoga Day “Yoga Shibir”Organised at CWPRS
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Swaccha Bharat Abhia celebration in Kirkatwadi Stress Management Day celebration at CWPRS
School
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Notable Activities at CWPRS

A brief summary of several activities conducted by CWPRS during the year is given below.

A Brief Summary of Achievements of CWPRS

Quantity
SL.No. Decsription/ Indicators 01.04.2016 to 01.04.2017 to
31.03.2017 31.03.2018
1. Studies Awarded (Nos.) 111 147
2. Amount (Rs.) 25,90,34,704 33,97,19,710
3. Reports Submitted (Nos.) 95 105
4. Papers Published (Nos.) 90 58
5. . . . . .
Part1c1prf1t10n in Seminars/ 114 64
Symposia/ Conferences (Nos.)
6. Lectures Delivered (Nos.) 97 38
7. Technical = Committee = Meetings 3 38
(Nos.)
8. Training of Personnel (Nos.) 315 823
9. Training Programmes/ Conferences
. 17 18
Organized (Nos.)
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PART-II

DEVELOPMENT
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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 Facilities: 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 105 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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LIST OF TECHNICAL REPORTS SUBMITTED

Sl.

Title

Report
No

Month/Year

Desk and wave Flume studies for the design of Coastal Protection
works at Thalal Fishery harbour, Kannur, Kerala.

5484

April, 2017

Revised Design Parameters Through the analysis of Storm Data for at
Kundankulam Nuclear Power Plant site at Kundankulam

5485

April, 2017

Hydraulic Model Studies for activation of Channel (impunt of Sport
at 27.88 km to 24.88 km) in river Kosi, Upstream of Kosi barrage,
Bihar.

5486

April, 2017

Estimation of Site specific design parameters of Kankar irrigation
Projct U.P.

5487

April, 2017

Estimation of Site Specific Design Parameters for Rupaligad
Regulating dam, India/Nepal for WAPCOS (I) Ltd.

5488

April, 2017

Mathematical Model Studies for Hydronamics and Siltation for the
development of Training Walls/Groynes at the river mouth near
Navibandar, Porbandar, Gujarat.

5489

April, 2017

Revised study of storm surge analysis & storm wave hind casting for
the proposed Nuclear Power Plant at Mithi Virdi, Gujarat

5490

April, 2017

Hydraulic Model Studies for Jiagaon Dam Spillway, Maharashtra,
1:100 scale 3-D comprehensive Model

5491

April, 2017

Hydraulic Model Studies for Teesta IV in Dam Spillway Sikkim 1:60
Scale, 3-D Comprehensive Model.

5492

May , 2017

10

3-D Pseudo dynamics and 2-D Dynamic Stress analysis by FEM of
one Spillway block of Pollavaram Concrete Gravity dam, West
Godavari, Andhra Pradesh.

5493

May , 2017

11

Mathematical Model Studies for Hydrodynamics and Siltation for
modified layout of Proposed berthing facility at Karanja for M/s
KTLPL.

5494

May , 2017

12

Mathematical Model Studies for Wave Tranquility and Shoreline
Evolution for development of fishing harbour at Puthiyangadi, Kerala

5495

May , 2017

13

Mathematical model studies for estimation of littoral drift distribution
and shoreline changes due to proposed fishery harbour at
Juvvaladinne, AP

5496

May , 2017

14

Mathematical Model Studies for development of fishery harbour at
Alvekodi and Tenginagundi, Karnataka.

5497

May , 2017

15

Resonant Frequency tests as per ASTM 215-02 for nine numbers of
rock samples for M/s Furgo Geotech Pvt Ltd, Navi Mumbai.

5498

May , 2017

16

Shoreline Stability Studies for sea Coast at ONGC Plant area and
Pipelines near Odalarevu Village East Godavari Dt. AP

5499

June, 2017

17

Hydraulic Model Studies for the Proposed road bridge across river
Yamuna along Faridabad- Noida-Ga-RH Ziabad (ENG) road passing
through sector 168 and 167 A Noida.

5500

June, 2017

18

Determination of Properties of material for assessing suitability for
construction of hearting zone of proposed lower Tapi Earthen dam
Jalgaon, Maharashtra.

5501

June, 2017

19

Mathematical Model Studies for Surge Analysis of Mhaisal List
Irrigation Scheme stage 6B, Taluka at, Sanghli, Maharashtra.

5502

June, 2017

20

Mathematical Model Studies for Surge Analysis of Mhaisal List
irrigation Scheme stage 6A, Taluka at, Sanghli, Maharashtra.

5503

June, 2017

21

Mathematical Model Studies for Surge analysis of Agalgaon Jakhapur
List irrigation Scheme Taluka, Kavathe Mahankal, District Sanghli,
Maharashtra.

5504

June, 2017
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22 | Hydraulic Model Studies for activation of Control channel
downstream of Kosi barrage and natural meandering channel from 4 5505 June, 2017
km downstream of Kosi barrage in River Kosi (Nepal)
23 | Mathematical Model Studies for Tidal Hydronamics and Siltation
aspects for Development of Proposed Fishery Harbour at 5506 June, 2017
Juvvaladinne, Andhra Pradesh.
24 | Hydraulic Model Studies for discharging capacity with full and 5507 2017
Partial gate operation of Punatsangchhu-II dam Spillway, Bhutan. June,
25 | Hydraulic model studies for activation of Central Channel down
stream of Kosi Mahasetu in river Kosi Bihar. 5508 June, 2017
26 | Desk Studies for design of Coastal Protection works at Chavara, 5500 2017
Kollam Dist. Kerala for M/s. Kerala Minerals and Metals Ltd. June,
27 | Mathematical Model Studies for Hydrodynamics and Siltation along
Kandla Creek for the Proposed oil jetties, Gujarat. 5510 June, 2017
28 | Mathematical model studies for Routing of flows in river Narmada
from Sardar Sarovar Dam to Bharuch, Gujarat. 5511 July, 2017
29 | Ship Mooring studies at Mus in Car Nicobar for M/s WAPCOS 5512 July, 2017
30 | Mathematical model studies for Hydrody-namics and Siltation along 5513 v 2017
Kandla creek, for the proposed Oil Terminal, at Kandla Port, Gujarat. July,
31 | Analysis and interpretation of Dam Instrumentation Data for period
January 2015 to Dec 2015 for Spillway Block 13, Indira Sagar Dam 5514 July, 2017
M.P.
32 | Hydrodynamic studies on Integrated Mathematical model for
Vishakhapatnam outer harbour, Andhra Pradesh. 5515 August, 2017
33 | Desk & wave flume studies for the design of breakwater for
development of Fishery harbour at Juvvaldinne, Nellore Andhra 5516 August, 2017
Pradesh.
34 | Mathematical model studies for surge analysis of Dhumakwadji,
Konjewadi and Awarde lift, Irrigation Schemes, Taluka, Patan, 5517 August,2017
Mahankal Satara, Maharashtra.
35 | Mathematical model studies for surge analysis of Dhangawadi list
Irrigation Schemes, Taluka Karad, Dist.Satara, Maharashtra. 5518 August, 2017
36 | Temperature Control studies on mass concrete mix M15 A80 for
Spillway Blocks of Polavaram Dam, West Godavari, Andhra Pradesh 5519 September, 2017
37 | Underwater Seismic Reflection Survey for M/s Mazagaon Dock
Shipbuilders Itd. Mumbai Maharashtra. 5520 September, 2017
38 | Geotechnical stability studies and Settlement analysis for proposed
Breakwater at 2nd stage Development of Karwar Port, Karnataka. 5521 September, 2017
39 | Mathematical model studies for wave tranquility for development of
fishing harbour at Juvvaladinne in SPSR Nellore district, Andhra 5522 October, 2017
Pradesh.
4 Technical 1 for fl i latT
0 ec m.ca consultancy for flow measurement in canal at TVNL, 5503 October, 2017
Ranchi, Jharkhand.
41 | Performance evolution of Micro-hydro turbine for M/s Anata Mega
power systems Pvt. Ltd Nagpur in CWPRS. 5524 October, 2017
42 | Desk and wave flume studies for the design at breakwaters for
development of fishery Harbour at Navabandar Gujarat. 5525 October, 2017
43 | Desk and wave flume studies for the design of breakwaters for the
development of fishery harbour at Vodarevu Andhra Pradesh. 5526 October, 2017
44 | Desk and wave flume studies for the design of breakwaters for
development of fishery harbour at Mangrol Gujarat. 5527 October, 2017
45 | Desk and wave flume studies for the design of breakwaters for 5508 October, 2017

development of fishery harbour at Uppada Andhra Pradesh.
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46

Mathematical model studies for development of fisheries harbour at

Mangrol (Phase-1I) Gujarat. 5529 October, 2017
47 | Desk studies for hydraulic design of pump sump and pipeline
optimization on Baidmara weir for Bokaro steel plant, steel Authority 5530 October, 2017
of India Ltd, Bokaro.
48 | Mathematical model studies for hydrodynamics and Siltation for the
proposed development of fishing harbour at Navabandar, Gujarat. 5531 October, 2017
49 | Mathematical model studies for wave tranquility for development of
fishing harbour at Navabandar, Gujarat. 5532 October, 2017
50 | Desk and flume studies for design of training walls for the
development of fishery harbour at Machilipattanam, Andhra Pradesh. 5533 October, 2017
51 | Desk and flume studies for design of training walls for the
development of fishery harbour at Nizampattanam, Andhra Pradesh. 5534 October, 2017
52 | Mathematical model studies for wave tranquility for development of
fisheries harbour at Madhward, Gujarat. 5535 October, 2017
53 | Analysis and interpretation of Instruments Data of Power House for
the period July 2016 to December 2016, Indira Sagar, H.E. Project. 5536 October, 2017
Madhya Pradesh.
54 | Dam Break stud1e§ an.d emergency action plan for Shri komaravalli 5537 October, 2017
Mallanna Sagar, Siddipet, Telangana.
55 | Consultancy service for providing certain grouting from Chainage
5100 to 5330m on upstream side of Dy ke No.1, Hidkal Dam, 5538 November, 2017
Karnataka.
56 | Hydraulic model studies Revised Design of Jigaon Dam Spillway
Maharashtra, 1:00 scale 3-D Comprehensive model. 5539 November, 2017
57 | Desk and wave flume studies for design of breakwaters for the
development of fishery harbour at Madhwad Gujarat. 5540 November, 2017
58 | Desk and wave flume studies for the design of groynes and protection
bound for arresting the sand deposition for M/s Petronet LNG 5541 November, 2017
Terminal for Cochin Port Trust, Kerala.
59 | Dam break and flood routing studies for Kamhar dam project in
Sambhadra District, U.P. 5542 November, 2017
60 | Desk studies for estimation of design discharges of Alakananda river
of Govind ghat Dist- Chamoli, Uttarkhand 5543 November, 2017
61 Mathe@atlcal Model Stuc.hes for wave Tranquility for development of 5544 November, 2017
Fisheries harbour at Manjeshwar, Kerala.
62 | Morphological studies for River Narmada from Sardar Sarovar dam 5545 December, 2017
to Bharuch
2 Analysi F f flow Bl .14 of Temgh
63 D Stre.ss. \nalysis by FEM of Non overflow Block No.14 of Temghar 5546 December, 2017
Dam, Division, Swargate
64 | Seismic Tomography studies at Anjunem dam 5547 December, 2017
65 | 2D Dynamic stress Analysis by FEM of Spillway Block No.4 of
Polavaram dam Andhra Pradesh 5548 January, 2018
66 Mathematical model stu-dies for wave tranquility near GMB jetty at 5549 January, 2018
Rozi Port, Jamnagar, Gujarat.
67 | Mathematical Model studies to Assess feasibility of DS-3 Dumping
site for the disposal of dredged material due to phase II Deepening 5550 January, 2018
and widening of main Navigational channel for JN Port.
68 | Hydraulic Pump sump model studies of L&T Power for NTPC-
Khargone Project through M/s. Wilo Mather and plant pumps Pvt 5551 January, 2018
Limited, Pune.
69 | Mathematical Model Studies for proposed single point mooring 5550 January, 2018

facility of southern coast of Maharashtra.
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70 | Hydraulic performance and overload tests on sub mersible pump set
of 102m3/h and various head capacities for irrigation department 5553 January, 2018
Uttar Pradesh-2017
71 | Laboratory studies for assessing suitability of cement grout mix
design for grouting work of Varasgaon Dam, Maharashtra. 5554 January, 2018
72 | Studies for the design of protection works to the left bank of river
Krishna downstream of Hippargi barrage Dist. Bagalkot, Karnataka. 5555 January, 2018
73 I?esk.Studies for. th? design of coastal protection measures at various 5556 January, 2018
sites in Navasari Dist. Gujarat.
74 | Mathematical Model studies for hydrodynamics and assessment of
siltation for development of berths and fisheries harbour in Vasco 5557 January, 2018
Bay, Goa.
75 | Mathematical Model studies for assessment of wave tranquility for 5558 2018
the development of proposed port at Vadhavan, Maharashtra. January,
76 | Mathematical Model Studies for shoreline changes for the 5559 2018
development of proposed port at Vadhavan, Maharashtra. January,
77 | Hydraulic Model Studies for Discharging capacity with partial gate
operation for spillway of Polavaram Irrigation Project, Andhra 5560 January, 2018
Pradesh 1:50 scale 2-D Sectional Model.
78 | Studies for Location and Hydraulic Design of intake in the river
Damodar for steel plant, Jharjkakhand 5561 January, 2018
79 | Mathematical Model studies for surge analysis of Tembhu Irrigation 5562 February, 2018
Scheme, Stage-V
80 | Re-assement of Geotechnical stability after dredging liquefaction
studies for deep water breakwaters at Kakinada Port AP 5563 February, 2018
81 12)D HMS Sluicing of sediment from reservoir of Kishanganga H.E. 5564 February, 2018
roject J&K
82 | Mathematical Model studies for shoreline changes for long term
protection work at Tannir bavi beach Mangalore for ONGC MRPL, 5565 February, 2018
Karnataka
83 | Hydraulic model studies for pump sump on Baidmara weir for 5566 February, 2018
Bakaro Steel Plant
84 | Vibration and Noise measurement for pumps in five pumping
stations on Sarvashtra branch canal, Gujarat 5567 February, 2018
85 | Analysis and Inter-pretations of Dam Instrumentation Data for period
Jan-2016 to Dec-2016 for non overflow block-25, Indira Sagar Dam, 5568 February, 2018
MP
86 | Desk and wave flume studies for the design of restoration for
damaged south breakwater at outer harbour Vishakhapatnam port 5569 March, 2018
AP
87 | Physical Model studies for wave tranquility for proposed Jetty for
Indian Navy and coast guard at Vasco Bay,Goa 5570 March, 2018
88 | Analysis and interpretation of seismological data for Indira Sagar
project, Madhya Pradesh(Jan-2015 to Dec-2015) 5571 March, 2018
89 Estim'ation f)f site.specific seismic Design Parameters Tlawng Hydro 5570 March, 2018
electric project Mizoram.
90 | Identification of dumping ground location for development of marina
facility for M/S Kargwal constructions Pvt.Ltd, Goa 5573 March, 2018
91 | Mathematical studies for the proposed rail bridge across river Birupa
under Salegoan Paradip Rail Connectivity Project of RITES, Odisha 5574 March, 2018
92 | Desk studies for design of navigational channel for 150000 DWT 5575 March, 2018
vessels at new Mangalore Port , Karnataka
93 | Hydraulic model studies for spillway and power intake of Polavaram 5576 March, 2018

Irrigation Project, A.P.
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94

Mathematical model studies for wave tranquility for the extension of

breakwater at Cambell Bay in A & N Islands. 5577 March, 2018
95 | Mathematical model studies to assess the impact of development of
berths 8 and 9 on vascobay at Mormugoa Port,Goa 5578 March, 2018
HMS for Indi D ill P, 1:1 ALE,3-D
96 MS for pdlra Sagar Dam Spillway N 30 SC 3 5579 March, 2018
Compressive model.
97 | Hydraulic model studies for flushing of sediment from reservoir
,Arun-1II ,H.E Project ,Nepal 5580 March, 2018
98 | Desk studies for prediction of extreme wave conditions for the
propsed development of port at Vadhwan for N/S JNPT, Navi 5581 March, 2018
Mumbai
99 | Mathematical model studies for tidal hydrodynamics and siltation for
proposed development of training wall at inlet of Satpati , Palghar 5582 March, 2018
Maharashtra
100 | Mathematical studies for tidal hydrodynamics and silitation for the
development of port at vadhwan for N/S JNPT Navi Mumbai 5583 March, 2018
101 | Hydraulic model studies for service and emergency gates in thye
sluice of Garudeshwar, Weir Sardar Sarovar Narmada Project, 5584 March, 2018
Gujarat
102 | Desk and the wave flume studies for the designation of breakwaters
for the proposed development of fishery harbour at Porbandar 5585 March, 2018
Gujarat
103 | Desk and wave flume studies for the design of coastal protection
work at Air Force Station in Dwarka, Gujarat 5586 March, 2018
104 | Mathematical model studies for reservoir sedimentation for
Punatsang chhu-1.H.E Project, Bhutan 5587 March, 2018
105 | Field studies for calibration of ADCP and preparation of discharge 5588 March, 2018

rating curve at km 457.6 in Gujarat and km 0.775 in Rajasthan
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5486 - HYDRAULIC MODEL STUDIES FOR ACTIVATION OF CHANNEL (IN FRONT OF SPUR
AT 27.88 Km TO 24.78 Km) IN RIVER KOSI, UPSTREAM OF KOSI BARRAGE, BIHAR

Deposition of large quantity of sediment at different reaches of river Kosi induces repeated
changes in its channels causing serious threats to the river protection works like spurs and
embankments due to problem of toe erosion. During the floods of 2016, a channel was developed
directed towards the eastern Kosi embankment just upstream of Prakashpur in between spur at
27.88 km to 24.78 km. This caused major damage in the form of erosion to the nose and shanks of
the nearby spurs. The Kosi High Level Committee (KHLC) during its site visit between 7-9 Nov.
2016 had taken note of this damage and recommended to activate a channel by dredging, which
was away from the embankment. Accordingly, WRD, Bihar had proposed to activate a channel
through the shoal. CWPRS studied the proposal in the existing mobile bed physical model of
horizontal scale of 1:500 and vertical scale of 1:70 to assess the efficacy and sustainability of the
proposed channel in front of spur at 27.88 km to 24.78 km, upstream of Kosi barrage.

Eastern Kosi Embankment

Spur at
27.88 Km
Note:
Sketch Not to Scale

Erosion reach from Spur at 27.88 km to 24.78 km upstream of Kosi Barrage

Based on the studies, it was concluded that proposed pilot channel is not able to absorb
large quantity of discharge and was unable to reduce flow intensity in the channel adjacent to the
eastern embankment and also, it got silted up over the period. However, a channel on the right side
of the shoal was able to absorb large quantity of flow given some modifications. Hence, it was
recommended to activate the existing channel on right side of the shoal opposite to the spurs from
27.88 to 25.25 km including streamlining in plan near the mouth, dredging/de-silting at the upstream
junction and deepening of channel by about a meter over a length extending about a kilometer
along the right side channel. The activation of right side channel was found to be efficient if
resistance to flow in the form of porcupine screens were laid in the channel along the eastern
embankment in addition to the above modifications.
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5486 - I T, A & FET A4S F AqAATE |, A T qiEAar (27.88 .. & 24.78 fF.4.
T T & qT8) F o Steftg wfawme sreaae)

FIHET T2 F AT AR § TET qTAT H T i STHTIE T 399 I § a1 Iraad i
g BT | T i qeae & =t 9T H @30T Y GHEAT o HIOT A<l il GEAT 6 ford I @air

T T AT ¢ | 2016 ¥ ITE F T, THTAYT F THhaw dAq9aTe | 27.88 fh. Y. v 24.78 Frft. &

T & A1 1 A T oA a9 T4, S 7o T FET deag o A Harea off | Jees #r 99 +
TIT 3 3T AT 3T FLAAAT AN & a9 6 &9 H 9gd el &1 ge | FHEl 3¢ T A (F T TA
1) 7 7-9 TG, 2016 * I AAAT T ATAT o AT 7 AT T AT T@T AT T 95F % Hrag

H qede F §T TS oA Fl T FIA 6l (ERIer v off | qaqan, 5o garaa g, Ggr g
T *F ST 6 e Uk oA &l qiehd FHLT FT Teard a1 o7 ... er.0m & s B&am &
HIS[ET et a Fiide TTaHTT | HIET a0 & Aq9arg | 27.88 Fh.HT1. & 24.78 f.#ft. % w1
F TTHA TEqTiad a9 st &qar ¥ fRuear &7 ssherd a7 91w |

HAIAT o AR 9T A A’ et = & yearfaa araete 59« a5t q9m&r § Aemer
AT Fd H T&IH A5l & | AT g TAT qeael & (e 9o § TaTg il dadT il FH Hed § Ig
TEATE AT A g | ATAG, AT 6 ¥ 6 2T 3N T oA T GATeHl o a1 q8f A1 H TaTg &l
AT FTA § F&TH o7 | A0 27.88 .Y, 7 25.25 .. T2 & q¥@ a7 & &7 % i A%

HISET = &l G06T FT & 91T J99T G 6 I8 GAA T ATHA Hd, TS 6 Iqoaarg §
fARUOT / 1T FT GSMT ST THT U HieT T 9o il Tg0d gU SledT AT UH 6,11, & [eara
FaTS o TERIeT & T2 | IULh U & ATATh A< TAT dead & qgl &l aad § Ja1g &l
T e & TIALre H¥ IH HE FhaT STT AT S0 AGeAqT | I(ed oAt sl hATefierar Sarar Tfe
BT E |

Spur at
25.25 Km

Eastern Kosi Embankment

Spur at
27.88 Km
Note:
Sketch Not to Scale

wioEst P ARG F 27.18 TR F 24.78 A W HT IR TR F oFAA ¥
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5491 - HYDRAULIC MODEL STUDIES FOR JIGAON DAM SPILLWAY, MAHARASHTRA

Jigaon Project is one of the major irrigation projects in Vidarbha Region of Maharashtra. The
project is proposed on Purna River, a left bank Tributary of Tapi, on the downstream of village
Jigaon in Buldhana district. The project envisages construction of 8.24 km long and 35.245 m high
earthen dam for maximum outflow flood of 24131 m?/s. The spillway consists of 16 spans of size 15
m (W) X 12 m (H) with crest at El. 227.21 m and 3.5 m wide pier. The energy dissipator is in the
form of stilling basin of length 10 m at El. 211.6 m. Radial gates have been provided with trunnion at
El. 231.117 m. Three alternatives of spillway tail channels were proposed, out of which the spillway
tail channel Alignment -I finalized by CDO, Nashik was reproduced for the model studies.

Hydraulic model studies were conducted on 1:100 scale 3D comprehensive model to assess
the performance of spillway in respect of discharging capacity, water & pressure profiles and
performance of energy dissipator. The studies indicated that the discharging capacity of the spillway
was adequate. It was found that the location of trunnion axis was satisfactory. Studies revealed that
the height of the training wall required to be increased as the flow was overtopping the training
walls. The performance of the spillway profile in respect of pressures was found to be satisfactory.
Hydraulic jump was not forming in the stilling basin for the entire range of discharges; therefore, the
length of the stilling basin was recommended to be increased to 90 m. It was also suggested to
provide curved guide walls to improve the approach flow conditions and flow in the vicinity of
trunnion axis for the end spans. A modification was recommended in the width of the tail channel as
the carrying capacity of the tail channel was inadequate and divides the stilling basin into four bays
by providing three submersible divide walls to facilitate smooth functioning of energy dissipation
arrangement. The drawings for the curved guide walls, height of the training walls and submersible
divide walls were also developed for execution at the site. It was also informed that the increase in
the height of the embankment for spillway tail channel to accommodate the Inglis flood of 18000
m°/s would be decided based on further model studies.

Performance of Stilling Basin for Gated
Operation of Spillway, Q=18098.25 m?/s
(75%) at MWL EI. 240.561 m

Performance of Stilling Basin for

Ungated Operation of Spillway,

Q=24131 m%/s (100%) at RWL EI. 240.49
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5491 - T atter stfereerar 7T -1V & forg Stefta wiawT=r steaae, weTy

Rt aRrSET 7erg & Fed o it v wE {=re aRdsEre § 7 g1 a8 9 ser
Ao St ® STt a1fe o srquraTg § QU A<l 9% TEqTad g, ST i ardr qat & a7 e ot Uw
AETAF 4T § | TH TRATSHT & i 8.24 FheArdies @¥ 3T 35.245 Hiex 3= fHedt & atg &
wTor g, e stfteeraw 9w |t 24,131 #i9/" 8 | sttaeaa 7T 15 Hie (A1) X 12 Hiex

(F4T) U 6 FEEqraat &7 g, et efideaw 227.21 #Hiex 3T 9w 7 F1=E 3.5 Hle 81 I T &
T o\ F2 F7 W AT @ g, SEEr a9 997 211.6 Hied UF dars 10 Hied § | ahAser
ATITATAT FIT ATTAT AN o AT o i (ohed Tearad hu 70 8 | .2relr. a1, g

Afeead AR =8, =Ad, AE@u-l & 0T 9 39 % 978, SHHT [[TacaTad TaH STeqa+q & forg
ERIR I
1:00 Fure F B St =3 sfoae o= sfdees anr i RAeawor aaar @1 Foree,

ST g TAT I & SRS S THAGS! & (HoaTad T [Herior fB6ar @ | steaae i |§ 9rm /47 6
Afereeta 90T it e auar 9=t g | deaadl ¥ Ag A7 udr =@ G gFEd o v e

TATISTHF g1 TATE T TR=07 &l | IceaA1a grar <@t 3T, S g = & fFeor Samt i
SATE I FEAT AT | T & (70 ATITAT AWT o HL@OT [ FA TS q1AT T3AT | G947 Heaqorn &
T o aESt | AT I|TA I AT del J@T AT, THIAT THAGE! 6l dars 90 e Fgr Hif
farRTiYer it & | siaqET varg Rafa o7 sifaw fAegfa & aWiv % yarg ¥ g7 g afha Heas
ST &1 I 7 GATT IT AT | =g Sl a0l 10T &HAT [ ATATH AT AT, THIOT I

ST T FE 3T AT & A AT arel a0 g7 TAAGSr &l a¥ @€ H [awrord Fad &f
forTTer Y WAt qTlh ST AT SHaedT GH1% &9 F I Tob | TRATSAT ATHIATA % S0 TC

Ffond e TaRT, FE0 U7 gaq arel <Rt Sars & ATwed &l [ 6 w@T | a8 ot
gi=ra T T #7 srferees 9T = A9l i FATs A g@r 9T [Hor TiawTe steqa= i & g uw
fora STTomT arfe SEH 18,000 W3/ & e ate &t aurariera 3T ST a9 |

# 5T

1T T F TFTRT FHTT F [T 77381 SfereTa qTf & gTRIT T3 % A7 arqgis?

FT 573, 24,131 577 #1/8 (100 %) ¥ FT [A59137, 18,098.25 97 #1./8 (75%) F
[REaor T T/ Terea< 240.49 #1. ¥ fw R T SfAFaT o< 240.561 #: ¥
forT

40



Annual Report 2017-18

5492 - HYDRAULIC MODEL STUDIES FOR DISCHARGING CAPACITY FOR FULL AND
PARTIAL GATE OPERATION OF TEESTA-IV DAM SPILLWAY, SIKKIM

Teesta H. E. Project, Stage-1V is a run-of-the-river scheme located on River Teesta after its
confluence with River Runchu in Sikkim. The project is a part of the hydropower-rich Teesta cascade
between Teesta-lll project on the upstream and 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 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 m®/s through 6 orifice openings of size 9 m wide x 14.5 m high with crest level at
El. 716 m. Hydraulic Model Studies were initially carried out on original design of spillway for
assessing the performance of spillway in terms of discharging capacity, water surface and pressure
profile, energy dissipation arrangement and flow conditions upstream and downstream of spillway.
Subsequently studies were conducted after incorporating the recommended madification which
includes the tapering of the spillway span, curvature in the dam axis and tilting by 3°, revision in the
design of intake and modification in breast wall bottom profile. Hydraulic Model Studies were also
conducted for assessing the maximum depth of scour and scour pattern downstream of spillway.

Present hydraulic model studies were conducted on 1:60 scale 3-D comprehensive model
for assessing discharging capacity of modified design of spillway with partial and full opening of all
the six gates for reservoir water levels up to FRL El. 755 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.

N

Flow condition for ungated operation of spillway, Flow condition for Gated operation of spillway,
Q=13000m*/s (100%) at RWL El 744.8 m Q=6500m?/s (50%) at FRL El 755 m
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5492 - FreaT TaedT-1V ater stferees ATt & forg gt siiv stifar g =6 stor fReaor et % e
St wfwT sreaa, Rfa

T ST A= aRASET, =20 -1V, M3 UF J9arg 9t 6T 5, S 6q & a1 70
A 6 1S dedr qat 9¥ a2 | I8 TRASET 9 T & 999 S G2 afdse T #7 06
AT 7, ST Arear-ll TS % Sqyarg T dear-V aRaiseT & Seavdrg & o9 § faq g 1 39

TRTSHT # forew #q¥ 760 e va#v, 65 Hiex FAT (A4 F o Fa¥ /) 3iT 197.2 Hiex da1e are
Fohle [RcATHY T arel o AT Sl TReEHeddT 6l s g | e ATaead JN ST ITeh a10 AT 4 T4T
FTRAT AT 2 AATATAT ATANT o STALTET T ag H FeAtera 6ar 747 g | Afgwaw a1z 13,000
HT3/F AT 3 g SeIHT Afereaa anr #7 ofiveqe 716 Hiew i 6 sy faegfaat a=rt
AT &, ST e 9 Hiex (JTET) X14.5 Hiex (aT) & | IO ST &Y UF FqAqH STATed &0
FHI: 755 HIeT 3T 740 Hiex [Mfaa frar wmam g | afeeas ARt & qo afwseT & fow sy
TTAHTT T2 FohaT 3T aTfeh Sifacera 9T o [Aoared it Mo aWarn, S 998 i g9
FOET, STl AARH ATET UG ATIAT AN & TTATATg 3T FAAAATE il TATg AGTEAT FT SAhveae
ToraT ST 5k fereRTier foRw o Hemrae S stfarcera wt it g &7 T, ater oter & aehar i
30 ¥ HFHTE, AqUTSl & ATHFHET § HATIT UF IIL(AIT ol qf ®ULET | HMLT Fl FEATIT FT

STt SITaATe sreaer fohaT 19T | srfaeara AT & squdaTe % ™ 6 fawan TEes T 36
TR AT ATHAT FLA o W STA 1T TIAATT T LA 627 77 |

FAHT AT 1:60 TH F FAfATaT =mE Sehy gfaw uw sfaceas /et F et

ATHFHeT 9T ST e ewar gq a9 88 IO ST A g OO St e 755 Wiex %
ToRaT 7 | SremEET | 9T =T T srfereae 9wt it e At =i g | SAiiw g I+ | &
T Tedh TATAT ATEAT o QTG TATE FLA o TolT 9T 2|

b

g 1: wfdree Wt gTRE = Te F g vt T 2: Afees a6 Aeri s & g

FTT, AT Aq#T,
6,500 WA (50 %)% Freaor v quf sremerT 13,0009 T.A (100 %)% FRea<or 4F S99
SER 7554, % R ST
744.8%1. % Q@
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5500 - HYDRAULIC MODEL STUDIES FOR THE PROPOSED ROAD BRIDGE ACROSS RIVER YAMUNA
ALONG FARIDABAD-NOIDA-GAZIABAD (FNG) ROAD PASSING THROUGH SECTOR 167A AND 168
NOIDA.

New Okhla Industrial Development Authority (NOIDA), had proposed to build two more road
bridges across river Yamuna, one connecting Ghaziabad-Noida-Faridabad passing through sectors
167A-168 and another connecting Greater Noida passing through sectors 149A-150 with Faridabad,
to improve the traffic movement from NOIDA, UP to Haryana. This would assist in reducing the
traffic bottleneck in National Capital Territory of Delhi. CWPRS examined the technical feasibility of
the proposal through hydraulic model studies. The studies were carried out on the existing mobile
bed model of river Yamuna at Delhi, constructed to a horizontal scale of 1:300 and a vertical scale
of 1:60 covering a river reach of 50 km from Palla to Jaitpur and extended upto confluence of
Hindon river. The model bed from downstream of Okhla barrage up to confluence of Hindon River
(37.1 km) along the river Yamuna was updated and moulded as per the post flood survey of 2014.
The Alignment of proposed bridge was in the meandering reach of the river Yamuna. Many
alternative guide bund geometries were studied on the model to achieve the proper flow distribution
over entire width of provided water way. The alignment of the bridge axis at 13.69 km downstream
of Okhla barrage was found to be suitable for locating the proposed bridge from hydraulic
considerations. The model studies indicated that the afflux created by the bridge at its axis was 0.12
m, 0.18 m and 0.24 m respectively for the discharges of 7022, 9910 and 12750 m®s respectively.
The afflux created at the bridge axis was found to reduce to an unmeasurable depth at about 0.90,
1.30 and 1.50 km upstream of the bridge axis for discharges of 7022, 9910 and 12750 m®/s
respectively. It did not cause any adverse flow conditions at the existing railway bridge, which is
about 16 km downstream of Okhla barrage for various discharges considered. It was observed that
the flow takes left turn after attacking the embankment on right side 1.50 km upstream of proposed
road bridge. Constant monitoring of the embankmentwas recommended during the flood and proper
bank protection works would also be necessary to protect the same.

el PROPOSED RIGHT

p——

i

NOIDA APBPROACH ROAD
e > / :

PROPOSED LEFT / a
APPROACH ROAD -

- PROPQSE.ROAD
_ BRIDGE AXIS

Flow pattern in the vicinity of proposed road bridge 13.69 km
downstream of Okhla barrage for discharge 9910 m?/s.
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5500 - T 167A 31X 168 A TH T ATl HURTATE-ATTST-TIOATITE FT SIS ATAT TEF X
JHAT T4 I TEqTad aq & org sttt whasfa sreae |

T SA@dT AR AR IfReor (ATUET) § AT 940 9% 7707 3T 397 Y&9T |
AT T ATATATT T IHA T & HATAT F g &l TS Tl 6 (HIUT LA T TEqre foaT o,
S8 & T MRATETRE-TUS-F0EE § &7 167A-168 & gid §U TT TAT Je ATUSI-F R1aTE
T STIET 3 & 149A =T 150 | AL | I Ta1d TP OSam & faeett § Framma &t
THETSAT I FH HLA H Tgraam AT | 6.3 f0.0.97. 7 ITh T&5q1d il STAT TaFid AT %
ATETH | TRl SFagrAar &l S & | reqae faodft § Ruq a9@r 96 & AiSar Jrered a8
STl 9% ST T &fast 97T (1:300) 3T Jgate? T/ (1:60) F STIA T2 gt a=TAT g3 8, T
o ar | 5 F oy B <t & §9H OF GE/ET TG | JHAT ot H Arger 930S F ag79 i fQer §
37.10 f. . =T B <t % &% a Aied a€ &l a9 2014 F T il 918 TAT & AL AAAT
ToRaT TT | SEATET o FT S AHAT AAT o6 96 agTd il qgd § IT, THOT T 6 T 6 1
FAETe I AY=T TATE (ST & 9TH 37 & 0 w2 dahfcqs® qg@® ael sl iHd g 9T @l
STAEid 9% ALqg AT T | A@dT S0 § F@19 a0l (91T 1 AT 13.69 .+, 3T g&arfaa 0
3TeT T HL@OT AT AT T T TTAT AT AT | TTAFH(d T | T 9737 797 T weartad
& T F TATg & fauiq fQerm § ot &1 =921a 0.12 #t., 0.18 #. =¥ 0.24 #t. =g w7 7,022,
9,910 3T 12,750 #Hi3./&. % W T | O F ey 9¥ UMY & e wAeT 7,022, 9,910 3%
12,750 H13./4. % SIqAT 5rF a1 F1 T2 g o7 | a8 0.90 .., 1.30 .. sfiw 1.50 ..
U SR 0 AT AT | EqTad g% 8 60 asig d dA@ar a3 § 16 .. @ 92 ffug
TEATTAT Yd & I qTHT o A1 6l Hls =qTas TRuH Gt MegT & 3 qa Tgi 9737 47 |
SEATAT 1€ A4q | 1.50 . |7, 7€ % Warg # qrfed A Ruq qead 9% Warg 7 |17 97 929 o
& T TATE TS AT A oAl g | 3T ITE ol T Scae g 9% 9aq Fr=T aeds g | a1
B STTh TR & T g StHd dedy e T w1 |l AaeTT g |

LN ST PROPOSED RIGHT
NOID A= APPROACH ROAD

DRAIN /
PROPOSED LEFT / e il
APPROACH ROAD e

PROPOSED -~
ELEIPTACAL,

- & ot
7
LEF 2 Z
BYKND " "7
7 '/1 A
7

>

s
/
i

F [RdgT F a8% F71 GrITHT

44



Annual Report 2017-18

5502 - MATHEMATICAL MODEL STUDIES FOR SURGE ANALYSIS OF MHAISAL LIFT
IRRIGATION SCHEME STAGE 6B, TALUKA: JAT, DISTRICT: SANGLI; MAHARASTRA

The Mhaisal Lift Irrigation Scheme Stage 6B is located at the end of Devnal Canal in Jat
Taluka, Sangli district in Maharashtra. This scheme envisages lifting of water from Devnal Canal
through pumping to irrigate 4120 hectare of Land in Jat Taluka. The lift irrigation scheme comprises
of a forebay, a sump, a pumping station with four submersible pumping units, four delivery pipes of
450 mm diameter, one mainfold and a rising main of 950 mm diameter, and 4.6 km long. The total
discharge of three pumps is 1.4 m®s and total static lift from pump sump to delivery chamber is
67.55 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.

Mathematical model studies were carried out to assess maximum and minimum pressures in
the rising mains by using a water hammer programme. The programme optimizes the use of air
valves and air vessel to bring both the maximum and minimum water hammer pressures within safe
design limit. Finally, air valves of 10 Nos. and one air vessel of capacity 75 m® have been provided
on rising main, which limited the absolute maximum and minimum pressure of 79.04 m and 2.68 m
respectively.
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5503 - MATHEMATICAL MODEL STUDIES FOR SURGE ANALYSIS OF MHAISAL LIFT
IRRIGATION SCHEME STAGE 6A, TALUKA: JAT, DISTRICT: SANGLI; MAHARASHTRA.

The Mhaisal Lift Irrigation Scheme Stage 6A is located at Bilur Link Canal in Jat Taluka,
Sangli district in Maharashtra. This scheme envisages lifting water from Bilur Link Canal through
pumping to irrigate 6120 hectare of Land in Jat Taluka. The distribution point is approximately 1535
m away from the lift point. The lift irrigation scheme comprises of a forebay, a sump, a pumping
station with three submersible pumping units, three delivery pipes of 600 mm diameter, one
mainfold and a rising main of 1200 mm diameter, and 1.535 km long. The total discharge of three
pumps is 2.1 m%s and total static lift from pump sump to delivery chamber is 26.80 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.

Mathematical model studies were carried out to access maximum and minimum pressures
in the rising mains by using a water hammer programme. The programme optimizes the use of air
valves and air vessel to bring both the maximum and minimum water hammer pressures within safe
design limit. Finally, air valves of 5 Nos. and one air vessel of capacity 75 m® have been provided
on rising main, which limited the absolute maximum and minimum pressure of 27.66 m and 1.56 m
respectively.
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5504 - ATHEMATICAL MODEL STUDIES FOR SURGE ANALYSIS OF AGALGOAN
JAKHAPUR LIFT IRRIGATION SCHEME, KAVATHE-MAHANKAL TALUKA, SANGLI
DISTRICT, MAHARASTRA.

The Agalgoan Jakhapur Lift Irrigation Scheme is located at Jath Canal in Kavathe -
Mahankal Taluka, Sangli district in Maharashtra. This scheme envisages lifting of water from Jath
Canal through pumping to irrigate 1910 hectare of Land in Kavathe - Mahankal Taluka. The lift
irrigation scheme comprises a forebay, a sump, a pumping station with three submersible pumping
units, three delivery pipes of 350 mm diameter, one mainfold and a rising main of 640 mm diameter
and 3.38 km long. The total discharge of three pumps is 0.637 m®s and total static lift from pump
sump to delivery chamber is 68.35 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.

Mathematical model studies were carried out to access maximum and minimum pressures in
the rising main by using a water hammer programme. The programme optimizes the use of air
valves and air vessel to reduce both the maximum and minimum water hammer pressures to a safe
design limit. Based on studies, ten numbers of air valves and one air vessel of 40 m* capacity have
been suggested for the rising main to limit the absolute maximum and minimum pressure of 70.63 m
and 0.56 m respectively.
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5505 - HYDRAULIC MODEL STUDIES FOR ACTIVATION OF CENTRAL CHANNEL DOWN-
STREAM OF KOSI BARRAGE AND NATURAL MEANDERING CHANNEL FROM 4 KM
DOWNSTREAM OF KOSI BARRAGE IN RIVER KOSI (NEPAL PORTION).

The flow in river Kosi in the past years concentrated in channels along left bank immediately
downstream of the Kosi barrage and continued to flow along the left embankment. However, during
the monsoon of 2016, the river changed its course and started flowing along the right channels
immediately after it issued out of the barrage. Further downstream, it turned to left towards the
eastern Kosi embankment. This had caused severe damages to the spur noses endangering the
safety of eastern Kosi embankment at around 11 km. The Kosi High Level Committee (KHLC) had
recommended river training by activation of Central Channels. It was also desired to consider the
pilot channels for activation along the existing old channels which are now inactive. Their
sustainability was to be studied in the model. Accordingly, hydraulic model studies on a physical
model of horizontal scale 1:500 and vertical scale of 1:70 were conducted at CWPRS for assessing
the sustainability of a proposed activation of central channel from 500 m downstream of Kosi
barrage and activation of a natural meandering channel from 4 km to about 21 km downstream of
Kosi barrage in Nepal portion.

e —— J | AN
Typical flow pattern along the Central Channel downstream ok Kosi Barrage

—

= = — ; 3
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v W Kosi b\rragex

Based on the studies, it was concluded that the deepened central channel opposite of the
barrage was found to get silted in a single flood season. However, it could be maintained by regular
deepening/dredging along with regular operation of the gates of Kosi barrage in front of this
channel. The activation of natural meandering channel may possibly reduce the intensity of flow
arriving at the eastern embankment immediately and probably delay or avoid avulsion of channel
towards the western embankment. Hence, it was recommended to activate the natural meandering
channel. Along with the activation of these channels, the resistance in the form of porcupine screens
in the main channel at strategic locations was also recommended.
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5508 - HYDRAULIC MODEL STUDIES FOR ACTIVATION OF CENTRAL CHANNEL
DOWNSTREAM OF KOSI MAHASETU IN RIVER KOSI, BIHAR.

Changed river configuration in the vicinity of Kosi Mahasetu near Nirmali resulted in erosion
of western bund and severe damages to the spur noses at about 6 to 9 km downstream of Kosi
Mahasetu thus endangering the villages on the country side. Therefore, it was proposed to activate
a Central Channel downstream of Kosi Mahasetu to reduce the intensity of the erosion and further
damage to the western Kosi embankment. The Kosi High Level Committee (KHLC) had
recommended taking up pilot channels/activating natural channels at different reaches. However,
the committee in their general recommendations had desired that the channel considered for
activation shall be the existing old channels which are now inactive and should be studied in the
model for their revival and sustainability. In view of this, hydraulic model studies were conducted on
a physical model of horizontal scale 1:500 and vertical scale of 1:70 at CWPRS for the proposed
activation of Central Channel, downstream of Kosi Mahasetu.

Based on the model studies and the planform of existing channels, it was decided to activate
the existing Central channel by adopting various measures like; provision of bell mouth entry with
local clearance of sand bars in front of mouth of the Central channel, laying of 3 to 4 rows of
porcupine screens of desired length and spacing in staggered manner at strategic reaches.
Provision of porcupine screens near the entry of right channel may in a rare case, divert the flow
further to the right (avulsion of channel) instead through the Central Channel and may attack the
right embankment at critical angles. The project authorities were advised to monitor such
development and provide porcupine screens (dampeners) along the bank in case of such possibility.
Clearing the bed or bank constriction was also suggested along the Central channel wherever
necessary for activation.

The activation of proposed Central Channel indicated sustainability in carrying adequate
quantity of discharge through it naturally over a period corresponding to the morphological scale.
o« Tharbitia g Pee

Eastern Kosi Embankment

Kosi Mahasetu

E.S. M. L. BUND

Majhari Gotrahi

Figure not to scale

Nirmali

River Configuration downstream of Kosi Mahasetu
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5517 - MATHEMATICAL MODEL STUDIES FOR SURGE ANALYSIS OF DHUMAKWADI LIFT
IRRIGATION SCHEME TALUKA: PATAN, DISTRICT: SATARA; MAHARASHTRA.

The Dhumakwadi Lift Irrigation Scheme is porposed on the KT weir constructed across
Tarali river, near village Dhumakwadi in Patan Taluka, Satara district in Mahrashtra. This scheme
envisages lifting of water from KT weir pond through pumping to irrigate 256 hectare of Land in
Patan Taluka. The distribution point is approximately 960 m away from the lift point. The lift irrigation
scheme comprises of a forebay, a sump, a pumping station with two submersible pumping units,
two delivery pipes of 200 mm diameter, one mainfold and a rising main of 300 mm diameter, and
960 m long. The total discharge of three pumps is 0.14 m%s and total static lift from pump sump to
delivery chamber is 58 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.

Mathematical model studies were carried out to access maximum and minimum pressures in
the rising mains by using a water hammer programme. The programme optimizes the use of air
valves and air vessel to bring both the maximum and minimum water hammer pressures within safe
design limit. Finally, seven numbers of air valves and one air vessel of capacity 10 m® at
chainage10.0. m have been recommended for the rising main, which limited the absolute maximum
and minimum pressure of 62.89 m at chainage 10.0. m and 0.82 m at chainage 960 m respectively.
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5518 - MATHEMATICAL MODEL STUDIES FOR SURGE ANALYSIS OF DHANGARWADI LIFT
IRRIGATION SCHEME STAGE -1, TALUKA: KARAD, DIST.: SATARA; MAHARASHTRA.

The Dhangarwadi Lift Irrigation Scheme Stage —I is situated at Arphal left bank canal (at Ch.
58.225 m) of Kanhar dam in Karad Taluka, Satara district in Maharashtra. This scheme envisages
lifting of water from Arphal canal through pumping to irrigate 2500 hectare of land in the Karad
Taluka. The distribution point is approximately 2610 m away from the lift point. The lift irrigation
scheme comprises of a forebay, a sump, a pumping station with four submersible pumping units,
four delivery pipes of 400 mm diameter, one mainfold and a 2610 m long rising main of 900 mm
diameter. The total discharge of four pumps is 1.222 m®s and total static lift from pump sump to
delivery chamber is 69.05 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.

Mathematical model studies were carried out to access maximum and minimum pressures in
the rising mains by using a water hammer programme. The programme optimizes the use of air
valves and air vessel to bring both the maximum and minimum water hammer pressures within safe
design limit. Finally, seven air valves and one air vessel of capacity 75 m*® (at Chainage 10.0 m)
have been recommended for the rising main, which limited the absolute maximum and minimum
pressure of 75.16 m at chainage 10.0 m and 2.35 m at chainage. 2610 m respectively.
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5523 - TECHNICAL CONSULTANCY FOR FLOW MEASUREMENT IN CANAL AT TVNL

Tenughat Thermal Power Station (TTPS) with total installed capacity of 420 MW is located in
village Lalpania of district Bokaro in the state of Jharkhand. Tenughat dam is built across the river
Damodar, which caters to the water demands of TTPS. Water used for power generation is released
back into the Tenughat reservoir through cooling water discharge channel or TVNL channel. It was
proposed to measure the flows released from the TTPP back into the Tenughat reservoir.

TVNL channel was inspected by CWPRS officials and suitable site for measurement was finalized.
Channel flows were stable and steady and water depth was nearly 1.18 m. A suitable straight length of
channel with uniform cross-section and slope, avoiding any prominent obstructions or curve and far away from
the outfall location (so as to avoid any backwater effect) was chosen for the location of flow measurement.
Considering the physical and hydraulic condition of TVNL channel and the requirements of TVNL, the channel
needed a robust and reliable technique for continuous flow measurement. Installing a side looking Acoustic
Doppler flow meter for discharge measurement on continuous basis, with duly established telemetry was
considered most appropriate. With no moving part and ease in application, the superior accuracy from the
equipment can be achieved.

The detailed specifications of the equipments have been given. It was suggested that ADCP
equipment must be commissioned by skilled technicians only. It was also suggested to ensure that all features
of the equipment were functioning and data was being received in desired format and duly archived with easy
retrieval features, for required period of time. Proper transducer mounting is critical to system performance.
The most common cause of poor system performance is improper installation. Therefore, it was suggested
that CWPRS officials should supervise during installation of the instrument.

Tenughatilihermal
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$

L
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Location of flow measurement with respect to TVNL plant and Tenughat reservoir
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5555 - Studies for the design of protection works to the left bank of river Krishna
downstream of Hippargi barrage, dist. Bagalkot, Karnataka.

Hippargi barrage is constructed across river Krishna near Hippargi village in Bagalkot district
of Karnataka by Karnataka Neeravari Nigam Limited. Since its commissioning in 2004-05, water is
impounded in the barrage and it is in operation. It was noticed that every year during flood period,
left bank in the downstream of barrage gets eroded causing heavy loss to the over bank agriculture
land of farmers upto a length of about 800 to 900 m. The severity of erosion is very high
immediately downstream of barrage. Mathematical model studies were conducted at CWPRS for
design of protection works to the left bank downstream of barrage.

The studies were conducted with the aid of one-Dimensional software HEC-RAS, reproducing
river reach from 30 km upstream to 1 km downstream of the barrage covering reach of severe
erosion. Based on observation of site inspection, it is suggested to dress the rock portion in bed and
bank along right side in the downstream of barrage to create favorable flow conditions along left
bank. Considering complex flow conditions, severity of erosion along left bank and outcome of the
1-D mathematical model, RCC retaining wall has been recommended instead of flexible bank
protection works in the form of gabions. For the expected scour of 34 m for the design discharge of
19822 m?s, foundation level of retaining wall is worked out at RL 487 m. However, due to
availability of hard rock at R.L. 510 m and above along left bank, the foundation at R.L. 510 m or
below is recommended on hard rock after detailed testing of rock for its suitability.

A view of left bank downstream of barrage
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5560 - HYDRAULIC MODEL STUDIES FOR DISCHARGING CAPACITY WITH PARTIAL GATE
OPERATION OF SPILLWAY OF POLAVARAM IRRIGATION PROJECT, ANDHRA PRADESH

The Polavaram Irrigation Project is located on the Godavari River near the Ramayyapeta
village of Polavaram Mandal in West Godavari District, Andhra Pradesh. The project is 42 km
upstream of Sir Arther Cotton (SAC) Barrage at Dowlaiswaram. Reservoir storage from the project
would be utilized to meet the demands of lIrrigation in East Godavari, Visakhapatnam, West
Godavari and Krishna districts through the left canal. Domestic and industrial water supplies to
Visakhapatnam Township and Steel Plant would be met through right canal. The project also
envisages power generation of 960 MW through 12 Kaplan turbine units, each of 80 MW capacity
and diversion of water from the Godavari river to the Krishna river through the right canal.

Previously hydraulic model studies were conducted on a 1:50 geometrically similar scale 2-D
sectional model to evaluate the performance of spillway and energy dissipation arrangement. The
sectional model included part of approach channel, one full and two half spans of spillway and
stilling basin. One original and three modified layouts were studied at CWPRS. Present studies
were also conducted on the same model to assess the discharging capacity of the spillway with
partial gate operations. The gate openings ranged from 1 m to 13 m for the various water levels of
reservoir up to FRL El. 45.72 m. The partial gate openings in these studies were taken as the
vertical distance from the gate seat to the gate lip. The findings of the studies would be useful to
form guidelines for gate operation schedule for the spillway.

Flow conditions for gated operation of spillway Q=109000 m?®/s
at FRL El. 45.72 m and TWL EI. 31.77 m
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5561 - Studies for Location and Hydraulic Design of Intake in the River Damodar for Bokaro
Steel Plant, Jharkhand.

Bokaro Steel Plant located in Bokaro district of Jharkhand is one of the oldest plant of Steel
Authority of India (SAIL) and meeting its raw water requirement for the township and BSL plant by a
gravity canal running for about 35 km from Tenu dam on Damodar river to the Bokaro steel city.
However, the condition of more than 50 years old Tenu canal has deteriorated over the time,
requires frequent maintenance, has silted up throughout its length and also got severely damaged
during recent past. Therefore, to explore possibility of alternative arrangement, studies were
conducted at CWPRS for assessing impact of withdrawal of required quantity of raw water, by
locating a pump intake on right bank upstream of Baidmara weir on river Damaodar which is only
3.5 km from the Bokaro Steel Plant.

One dimensional mathematical model studies were conducted with the aid of HEC-RAS,
reproducing river reach from 12 km upstream to 5 km downstream of proposed intake location. The
studies were conducted with gates of Baidmara weir closed during lean flow and pump withdrawal
by Chandrapura TPS intakes on left bank and BSL intake on right bank. Water levels and velocities
are computed at proposed intake location for a range of discharge from 20 m®/s to 4042 m®/s in the
river. Based on the analysis of results of 1-D mathematical model study and observations during the
site inspection, a pump intake on the right bank about 100 m upstream of existing Baidmara weir is
proposed to enable trouble free drawal of raw water even during low flow period. The intake is
proposed with a low level flexible weir at the entry to forebay along with openings at different levels
to draw water with least sediment during high flood. The pump floor level is proposed 2 m above
expected high flood level.
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5562 - MATHEMATICAL MODEL STUDIES FOR SURGE ANALYSIS OF TEMBHU
LIFT IRRIGATION SCHEME, STAGE -V, TALUKA: KARAD, DISTRICT: SATARA;
MAHARASHTRA.

The Tembhu lift irrigation project is provided with a barrage across the Krishna River at
Tembhu village in Karad taluka, Satara district, Maharashtra. With the help of five stages rising
mains, canals and tunnels, 22 TMC water will be transferred from Krishna River to eastern part of
Krishna Valley. The source of water to Tembu Lift Irrigation Scheme Stage -V is feeder canal of
stage IV. This scheme envisages lifting of water from feeder canal of Tembu lift irrigation scheme IV
through pumping to irrigate 3672 hectares of Land in Khanapur Taluka.The lift irrigation scheme for
pumping water from the feeder canal of Tembhu LIS stage IV to the delivery chamber comprises a
forebay, a sump, a pumping station with four Vertical pumping units, four delivery pipes of 900 mm
diameter, one manifold and a 3520 m long rising main of 1800 mm diameter. The total discharge of
four pumps is 3.22 m*/s and total static lift from pump sump to delivery chamber is 88.34 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 water
hammer pressures.

Mathematical model studies were carried out at CWPRS to assess maximum and minimum
pressures in the rising mains by using a water hammer programme. The programme optimizes the
use of air valves and air vessel to bring both the maximum and minimum water hammer pressures
within safe design limit. Nine air valves and one air vessel of 50 m® capacity have been
recommended on rising main, which limited the absolute maximum and minimum pressure to safer
values.
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5574 - Mathematical Model Studies for the proposed Rail Bridge across river Birupa under
Salegaon-Paradeep Rail connectivity project of RITES, Odisha

The Project to Construct Heavy Haul Rail Corridor from Salegaon to Paradip Port will
strengthen supply-side connects from mine to port and will boost coastal movement of 140 MTPA of
coal, as envisioned in Sagarmala National Perspective Plan. The proposed rail corridor has to cross
Mahanadi and Birupa rivers en-route. For detailed bridge design, mathematical model studies for
river Birupa and hydraulic model studies (Physical Model) for river Mahanadi were proposed.

One dimensional mathematical model studies were conducted at CWPRS with the aid of
HEC-RAS, reproducing river reach of Birupa from 5 km upstream to 5 km downstream of proposed
bridge location. The studies were conducted with existing condition and bridge of 600 m or 350 m
waterway in place. Water levels and velocities were computed for a range of discharge from 62.6
m%s to 3111 m%/s in the river with the help of HEC-RAS model. Based on the analysis of results of
1-D mathematical model study, data supplied and observations during the site inspection, the bridge
at proposed location of 5 km downstream of Birupa barrage was found suitable. The foundation
level of RL -17.0 m adopted in the proposed design was found to be on safer side. The afflux for
3111 m¥s discharge was observed upto more than 5 km upstream of proposed bridge location for
350 m as well as 600 m waterway.
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Proposed bridge locations at Mahanadi and Birupa Rivers, Odisha
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5576 - HYDRAULIC MODEL STUDIES FOR SPILLWAY AND POWER INTAKE OF POLAVARAM
IRRIGATION PROJECT, ANDHRA PRADESH

Polavaram Irrigation Project is a multipurpose project located on Godavari River near
Ramayyapeta, Polavaram (M) in West Godavari district, Andhra Pradesh, 42 km upstream of
existing Sir Arthur Cotton Barrage. Water from the project will be utilized to meet the demands of
irrigation, drinking water and power generation. Projects design flood is estimated as 101941 m*/s
and PMF is estimated as 141585 m?/s, 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 45.72 m and gross storage
capacity at FRL is 194 TMC with a live storage capacity of 75.20 TMC.

Hydraulic model studies were conducted at CWPRS on 1:140 scale 3-D comprehensive
model. Studies indicated that Probable Maximum Flood (PMF) of 1,41,583 m®s can be passed at
RWL El. 45.35 m with all 48 gates fully open. With fives gates closed, a discharge of 1,30,175 m®/s
(8 % below PMF) can be passed at FRL El. 45.72 m. Conversely, with five gates closed, the PMF
can be passed through spillway at RWL El. 46.8 m i.e. an encroachment of 1.08 m above FRL.
Velocities of the order of 1- 5.8 m/s were observed at 100 m upstream of spillway, 4 - 12 m/s along
upstream guide bund. For original layout of spill channel, the trunnion of gates and embankments of
spill channel were getting submerged for 100% of PMF, due to constriction of spill channel and
existing sand mound downstream of pilot channel. However, upto discharges of 106187 m®/s (75%
of PMF), the water levels are below the trunnion and top elevation (El. 35.5 m) of proposed spill
channel embankments. Also, pilot channel was under submergence for discharges above 25% of
PMF and cascade flows occur downstream of pilot channel due to obstruction of flow at the exit of
pilot channel. With modified layout, after re-alignment of spill channel beyond Ch. 2920 m and
removal of sand mound downstream of pilot channel and its extension, reduced water levels in spill
channel preventing submergence of trunnion for PMF. Cascading flows downstream of pilot channel
were eliminated. Velocities of the order of 1 - 7.5 m/s were observed in spill channel and pilot
channel for various operating conditions. No vortices were forming in the vicinity of power intake
while passing spillway discharge (25% PMF) and with spillway closed condition along with intake
discharge of 5,100 m%/s, with reservoir at MDDL and FRL. As such, the submergence of intakes
and approach flow conditions to intakes were found to be satisfactory.

Flow conditions upstream of spillway for Q= 106187 m®s and
ungated operation of spillway
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5579 - HYDRAULIC MODEL STUDIES FOR INDIRA SAGAR DAM SPILLWAY, MADHYA
PRADESH

Indira Sagar Project (ISP) a multipurpose Project with an installed capacity of 1000 MW and
providing irrigation benefits to about 1.23 Lakh hectares, is situated on river Narmada, 10 km from
village Punasa in Khandwa district of Madhya Pradesh. Indira Sagar dam is a 653 m long and 92 m
high gravity dam with curved dam axis having radius of 880 m. Main and auxiliary spillways
comprise of 12 and 8 spans respectively of size 20 m x 17 m and are designed to dispose off a PMF
of 83,400 m?%s. The originalenergy dissipator was in the form of slotted roller bucket with different
bucket invert levels for both the spillways. The slotted roller bucket of main spillway was washed off
in 2013. A ski jump type of energy dissipator was proposed in place of slotted roller bucket for the
main spillway considering the prevailing site conditions, hydraulic, structural and economic aspects.
The ski-jump bucket with bucket radius of 50 m, invert El. 199.75 m and lip at El. 210 m was
designed as per the outcome of 2-D sectional model studies conducted earlier. The 3-D hydraulic
model studies were conducted at CWPRS for assessing the performance of ski-jump bucket, flow
conditions emerging at the junction of outlet channel of Main and Auxiliary spillways and in the
vicinity of tail race channel of power house.

Studies indicated that the discharges of 55,727 m*/s and 62,566 m®/s could be passed with
ungated operation of main and auxiliary spillways keeping the reservoir water level at FRL El.
262.13 m and MWL EI. 263.35 respectively. The discharge of 32872 m®s could be passed through
the main spillway with ungated operation at FRL El. 262.13 m. Performance of ski-jump bucket of
main spillway was satisfactory as the clear ski action was seen forming. Performance of roller
bucket of auxiliary spillway was not satisfactory as no roller action was seen in the bucket for all the
operating conditions. Strong return currents were observed for higher discharges beyond 32872
m®/s along the left bank which started from the chainage about 1000 m and travel up to the left
training wall i.e. about 240 m downstream of dam axis. Pier caps of the HLB for pier nos. 5, 6 & 7
from left were getting submerged intermittently due to afflux for the discharge of 32872 m%s and
higher.

Flow conditions in the downstream with ungated operation of main spillway and gated
auxiliary spillway at FRL El. 262.13 m
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5580 - Hydraulic Model Studies for Flushing of Sediment from Reservoir, Arun-Ill
Hydroelectric Project, Nepal

The SJVN Ltd. has proposed to implement Arun Il Hydro Electric Project (900 MW), on Arun
River Nepal. The project is planned as a run of the river scheme with 59 m high dam and the
provision for annual flushing of reservoir through low level sluice spillways to remove deposited
sediment. 2-D numerical model simulations for estimation of sedimentation profiles and flushing of
sediments from reservoir were carried out earlier. Simulations of reservoir flushing were further
carried out on a 1:100 Geometrically Similar (GS) scale physical model. The total reach of reservoir
of 5.0 km upstream and 0.2 km downstream of dam axis was reproduced in the model along with
the dam and intake structure. Simulations for suspended sediment using walnut shell powder were
carried out at CWPRS to observe the quantity of sediment passing through the intake and
sedimentation pattern in the reservoir. The maximum sediment concentration observed in the intake
was of the order of 46.50 ppm for MDDL operating condition with the river discharge of 1500 m®/s
and sediment concentration of 3500 ppm.

Simulations were also carried out to estimate the quantity of sediment flushed for various
flushing discharges and durations. The sediment deposition profile derived earlier from the 1D/2D
mathematical model was used in the present studies. Based on the water availability, the flushing
discharges of 300, 600, 800, 1000 and 1500 m®s were selected. The volume of sediment flushed in
12 hours duration was 0.375, 0.525, 0.615, 0.805 and 0.975 Mm? for the discharges of 300, 600,
800, 1000 and 1500 m®/s respectively. The total quantity flushed in 36 hrs was about 0.800 Mm?
and 1.460 Mm? for the discharge of 300 and 1000 m®s respectively. The maximum quantity of
sediment flushed from the reservoir is about 1.815 Mm? for the discharge of 1500 m®s in 36 hours.
The area in front of the intake and spillway remains clear from sediment deposition in all conditions.
The quantity of sediment flushed increases with discharge and duration of flushing.
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5587 - Mathematical model studies for reservoir sedimentation for Punatsangchhu-I H. E.
Project, Bhutan.

The Government of India (GOI) and Royal Government of Bhutan (RGoB), have been
developing the hydro-electric resources of Bhutan for many decades. The Punatsangchhu - |
Hydroelectric project is located on Punatsangchhu river in Wangdue Phodrang Dzongkhag in
Western Bhutan. The sediment load in Himalayan rivers is generally high during monsoon season
so the project is planned as run of the river scheme with 49 m high dam and the provision for annual
flushing of reservoir through low level sluice spillways to remove deposited sediment. For assessing
the long term sediment deposition pattern in the reservoir, numerical model simulations were carried
out at CWPRS.

A one dimensional model of the reservoir covering the reach of river Punatsangchhu river
from about 18.5 km upstream was developed. Sediment rating curve was developed from the daily
suspended sediment data at Wangdi rapid gauging site for the period from July 1992 to July 2009.
The simulation studies were carried out for a period of 15 years using the observed hydrograph.
Bed levels and velocity profiles at the end of simulation period were computed. Simulations with the
measured sediment inflow rate indicated very low deposition when the reservoir was operated at
FRL and MDDL. No sediment deposition was observed near the dam and intake area. Simulations
with equilibrium sediment load at upstream boundary indicated that sediment deposition will reach
the dam and spillway crest level after about 33 years of reservoir operation without annual flushing.
It was observed from the results of simulation that due to the flatter bed slope and wider river
sections, sedimentation is high in the upstream reaches of reservoir. Flushing simulations indicated
that deposition from the middle reaches was transported downstream and was flushed out of the
reservoir.
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5588 - FIELD STUDIES FOR CALIBRATION OF ADCP AND PREPARATION OF DISCHARGE
RATING CURVE AT km 457.7 IN GUJARAT AND km 7.88 IN RAJASTHAN

Sardar Sarover project has a vast network of canals for irrigation in Gujarat and Rajasthan,
wherein the main canal is 458.318 km long having size of 73.1 m x 7.6 m at head with a discharge
capacity of 1133.34 m?s (40,000 cusec) and at the tail the size of main canal is 10.30 m x 4.30 m
with a discharge capacity of 71 m®/s (2500 cusec) before entering in Rajasthan. The water is shared
by the two states and it is supplied to Rajasthan through a Cross Regulator (CR) at km 457.412.
Therefore the measurement at Gujarat — Rajasthan border is crucial for fair distribution. For this
purpose, Sardar Sarovar Narmada Nigam Ltd., has installed a side looking Acoustic Doppler
Current Profiler (ADCP) at the border at km 457.6. The calibration of this ADCP and preparation of
Rating Curve at border after finding average value of Cd of Cross Regulator were required. As per
BIS 1192:2005 and ISO 748:2007, depth across the sections was measured by echo sounder and
velocities were measured by self recording current meter and verified by the River Surveyor ADCP.
Discharges were computed using Area-Velocity method. The Cqvalues calculated were in the range
of 0.61 to 0.68 and the average value of C4 was 0.65.

Discharge measurement with ADCP & Current meter
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5484 - DESK AND WAVE FLUME STUDIES FOR THE DESIGN OF COASTAL PROTECTION
WORKS AT THALAI FISHERY HARBOUR, KANNUR, KERALA

Thalai is situated about 250 km north of Kochi & about 30 km south of Kannur district town
on the coastal belt of Kerala state. The eroded portion at Thalai is situated in between Thalai &
Mahe fishing harbour. The coastline is mostly inhabited by the fishermen community. The coastline
has become vulnerable to erosion due to the strong waves impinging on the shore. The existing
seawall protection has also suffered damages due to the higher wave attack on the coast. Total
length of Thalai erosion stretch is about 2 km, out of which, about 500 m stretch is situated adjacent
to the southern breakwater of the Thalai fishing harbour and shows moderate accretion. Harbour
Engineering Department decided to re-construct the damage seawall to its required profile and
provide groynes at the severe erosion prone area along the coast at Thalai. The layout of the
groynes and the cross-section of groynes was finalized by empirical methods and the experience of
CWPRS based on the data such as beach profiles, tides, waves and the existing site conditions.
The layout consists of 4 nos. of groynes having 60 m length each and placed about 200 m apart.
The groynes are aligned according to the predominant direction of the wave trains & end at about -
1.7 m depth contours.

The desk and wave flume studies were conducted for evolving the cross-section of groynes.
Based on the site specific data regarding bathymetry, wave conditions and tidal levels, conceptual
design of groynes were worked out using empirical methods. The hydraulic stability tests were
conducted in the wave flume by reproducing the sections to a Geometrically Similar (GS) model
scale of 1:22. Groynes section consists of 2 to 3 T stones in the armour on 1:2 slope. The maximum
waves in the shallow zone are breaking and design of groyne is carried out considering maximum
breaking wave height of 2.8 m at HWL in front of the groynes.

Layout of Groynes at Thalai Design of Groyne at Thalai

83



Annual Report 2017-18

5584 - IATS WET T, FHL, A § AT GLAT FT o ST TAT TG ATART STeqAT

TATE AT & 250 freries 39 # i 30 frardier aferr & qdr e et w7 & o
T | BT § | TATS FT UG T TATS ST ATl AT il GEE a1+ H [£9d § | T qe I
ATy AGATT SIS & AN 99 gU & | T q¢ T TGN @gf ehid | q¢ &30 Hagaehia a9
TAT & | T TAT g a1 AISET THE <IAT &l a2 UL IF Ag< ShU & HILUT THAT AT ATHAT HLAT
TET 2 | TATE F[d TSl Fof AdTs AT 2 FheArHex &, ST TA1e Fa3TMg & Il T TG
Rehe Rod & 9T sfieaa ¥a it At Taiar g | T ST oY @SR ST e amaT & TAai 7
AR | Siishel o T de®d, FgY, T 3T His[ar 13 w4 RAafa % e 9% atef 7 TFm a0
FIE F1e T sAfenar w1 e G | st § 60 Hiex st 1 4 Tfeeerd 200 Hiex
T T I TG TS g | TTEERT il T 0l T (9T & SIqETe /e AT Sar g e T -1,7
HTeT TgTe & FqUe 9T AT grar g |

AT o STITET Fle [Ah & o SF TAT T qferahn teqaq fhar @ | fafere e
AHET S8 THE T Tq¢, SATC T2 T A<l f fefa, T & AT9FeT F e 9 F9T1s 87
HIS[ET T T Al (RATT FT AqHAT o6 ST G2 6T AT 9T | ST FATar Aeqdq= a1 qforant §
ATIET FTE Fl SATHATT ToF TIAHTT 1:22 (S{T.0H) FATRT /AT 747 | ARTESTF et F ATaes Fel
H2¥ 33 U Fa9 U § 1:2 T X QU MU & | ST & § ATqHan Ag< zedl g A< 39
SITY TA F I 2.8 2T 3F T &L o T UTLHT Y TIqsheqar it [T g |

rrrrrrrrrrrrrrrrr

goiTs § BT T fIFT

84



Annual Report 2017-18

5489-MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS AND SILTATION FOR
DEVELOPMENT OF TRAINING WALLS/GROYNES AT THE RIVER MOUTH NEAR
NAVIBANDAR, PORBANDAR, GUJARAT

Navibandar is a small village situated at Latitude 21°27°37” N and Longitude 69°46'34” E, at
about 25 km South of Porbandar, Gujarat state. The estuarial region having interaction with the river
flows, experiences semi diurnal tidal flows. The creek is experiencing tidal range for a larger
distance (23 km) inside the bara (mouth). Navibandar bara gets choked up every year before the
onset of monsoon when the currents in the sea are from NW-SE and a cut in the mouth takes place
with flash floods in monsoon season every year. There is inundation over the low lying areas in
monsoon season due to flow reversal. Apart from this, there is hindrance to navigational activities
at bara. Hence, it is proposed to construct two groynes near bara to channelise the flow in both the
seasons for all phases of tide. For the purpose, a 2-D mathematical model of hydrodynamics and
sediment modules were used to simulate the existing condition and predict the patterns of
sedimentation at the bara quantitatively and qualitatively with the proposed layout of the groynes.
The suitable layout is recommended to prevent the heavy depositions near entrance with two
groynes extending up to -3 m contour aligned at 300 m spacing between them to arrest the
propagation of waves and sediment inside the bara which will further prevent inundation over low
lying areas and make uninterrupted navigation possible through the mouth in both the seasons in all
phases of tide.

500 sa4000

18:10:2008 00000 Tme St %60 of 360 UTM Longitudes ()

53102008800 Tre St 1964720 UTM Longitudes (m)

Flow pattern and sedimentation at the end of simulation
period in monsoon season (with discharge of 400 m¥/s)
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5490-REVISED STUDY OF STORM SURGE ANALYSIS & STORM WAVE HINDCASTING FOR
THE PROPOSED NUCLEAR POWER PLANT AT MITHI VIRDI, GUJARAT

Nuclear Power Corporation of India (NPCIL) has proposed to establish a Nuclear Power
Plant at Mithi Virdi in Bhavanagar district of Gujarat, with a power generation capacity of 6000 MW
(6x1000 MW each). During the design stage, it is considered essential to carry out analysis of
cyclone data to provide inputs to arrive safe grade elevation of the project as there is no long term
wave and surge data available.

Storm surge analysis and storm wave hindcasting studies were carried out at CW&PRS, to
determine the design parameters for evolving the safe grade elevation of the plant. The storms
passed by the coast of Mithi Virdi between the years 1891 and 2009 (119 years) were considered in
the studies. There are 78 cyclones during this period, which are significant for Mithi Virdi coast.

The storm wave hindcasting analysis were carried out using a semi-empirical method SMB
for deriving deep water (-40 m) wave parameters from the cyclonic parameters viz., pressure drop,
wind speed, location and duration of the storm, fetch length and decay distance. The deep water
wave conditions were further transformed to near shore zone by using MIKE21 Spectral Wave (SW)
model. The storm surge analysis was carried out using Sylvester's method to determine storm surge
values from various cyclonic parameters. The hindcast data of the wave heights & the surges were
subjected to extreme value analysis using Gumbel, Weibull & log—Normal Distributions to determine
the different return period values.

The 10,000 years return period storm surge value for the Mithi Virdi coast is predicted as
6.63 m. The 10,000 years return period significant wave heights (Hs) in 50 m depth contour would
be about 10.16 m. The wave set up value is 2.26 m for maximum wave condition for 10,000 years
return period. The wave run-up on beach slope is 3.67 m for 10,000 years return period without any
shore protection bund. The wave run-up over the shore protection bund is computed as 6.46 m for
10,000 years return period. These parameters would be useful for evolving the safe grade elevation
of the nuclear power plant at Mithi Verdi.
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5494 - MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS AND SILTATION FOR
MODIFIED LAYOUT OF PROPOSED BERTHING FACILITY AT KARANJA CREEK, NAVI
MUMBAI

M/s. Karanja Terminal and Logistics Pvt. Ltd. proposes to develop a Multipurpose Terminal
and Ship Repair Facility along the water front in the Karanja Creek. The Multipurpose Terminal
with the basin depth of (-6) m below CD, Ship Repair Facility along the water front, General cargo
jetties to handle feeder traffic to INPT as well as for coastal movements, ship repair facility and a
suitable yacht / boat parking facility etc. The backup area of about 264 Acres for berths is to be
reclaimed on intertidal zone (ITZ) which will be suitably connected to the shore.

Mathematical model studies for hydrodynamics and siltation for modified layout of proposed
berthing facility at Karanja carried out at CWPRS.

The aim of the studies was to assess the impact of the berth on the surrounding area before
starting the execution of the project. The studies indicated that the tidal currents are marginally
reduced in the close vicinity of the berths and there is no appreciable change in the flow regime in
the region. The proposed reclamation influence is marginally felt at higher stages of tide. The model
results indicate that there would be some reduction in the flow velocity and the tidal influx of the
order 5% to 7% entering the Karanja Creek. The morphological model studies indicate that marginal
erosion and siltation will occur in a localized area of the berthing basin and partly in the approach
channel. No significant morphological changes are observed in the surrounding creeks/rivers. By
comparing the hydrodynamic and morphological results, it may be concluded that the layout is
suitable form the hydraulic point of view, however maintenance dredging would be required to
ensure adequate depths in the navigational channel and in berthing area.

Bathymetry for the proposed berthing Change in whole area bathymetry in m
basin and access channel after reclamation of the area
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5495 - MATHEMATICAL MODEL STUDIES FOR WAVE TRANQUILITY AND SHORELINE
EVOLUTION FOR DEVELOPMENT OF FISHING HARBOUR AT PUTHIYANGADI, KERALA

Harbour Engineering Department, Kerala (HED, Kerala) has a proposal for development of a
Fishing Harbour at Puthiyangadi, Kerala . The new fishing harbour is proposed towards the west of
the existing fish landing center at Puthiyangadi. Considerable fishery activities are already present
in this region. HED, Kerala has proposed three different alternative layouts for the fishery harbour.
Mathematical model studies were carried out for the first alternative layout to assess wave
tranquility to examine the adequacy of the proposed harbour layout to provide desired tranquility in
the harbour and also for prediction of shoreline changes in the vicinity of the harbour.

The proposed studies were conducted in three stages; Transformation of wave height and
wave direction from deep water to 7 m depth using spectral wave model MIKE 21-SW to derive
near-shore wave climate, assessment of wave tranquility in the proposed fishing harbour using
MIKE21-BW model and estimation of littoral drift distribution and simulation of shoreline changes for
the proposed layout of the fishing harbour. Studies with MIKE21-SW model indicated that in the
nearshore region of Puthiyangadi, predominant directions at 7 m depth are from 2100N, 2200N,
2300N, 2400N and 2500N. Wave tranquility studies with MIKE21-BW model indicated that with the
proposed harbour layout, wave heights in the harbour basin are generally in the range of 0.3 m to
0.4 m for wave incidence from all the directions i.e. within the permissible wave height of 0.3 m for
peak wave period of 8 sec. With peak wave period of 10 sec and 12 sec the wave heights are seen
to be between 0.4 m to 0.6 m for all the incident wave directions. Studies for estimation of littoral
drift indicated that Net transport in a year is of the order of 100200 m*® and is towards South and
gross transport is of the order of 118100 m®. Studies for shoreline evolution indicated that due to the
construction of the breakwaters, accretion would take place on Northern side of North breakwater
and erosion on Southern side of South breakwater. In order to reduce wave disturbance in the
harbour and prevent littoral drift entering inside the harbour basin, as well as to facilitate safe entry
of fishing boats through the mouth of the harbour, it is recommended to extend both the
breakwaters further.

HmO (meter)
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Wave Height Distribution for Waves Incident From 250 Degree Direction
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5496- MATHEMATICAL MODEL STUDIES FOR ESTIMATION OF LITTORAL DRIFT AND
SHORELINE CHANGES DUE TO PROPOSED FISHERY HARBOURAT JUVVALADINNE,
ANDHRA PRADESH

Government of Andhra Pradesh is in the process of developing a fishery harbour at Juvvaladinne
(Latitude 14° 48 29” N and Longitude 80° 05’ 03” E) of Nallore district, A.P. to cater for larger
benefits to fishermen communities and overall development of the area. Proposed site at
Juvvaladinne in mild littoral drift zone is located at about 65 km north of Krishnapatnam and about
70 km from Nallore. Layout of the proposed fishery harbour consists of two training walls which
would be constructed normal to the shoreline up to -5.5 m depth contours. Length of southern
training wall would be about 831 m and length of northern training wall would be about 1015 m.
Width of approach channel in between these two training walls would be about 90 m. Mathematical
model studies for estimation of littoral drift distribution and shoreline changes due to the proposed
development of fishery harbour were carried out using LITPACK software. The northward and
southward drift were calculated based on gross and net drift. Annual northward and southward drift
were estimated to be of the order of 0.297 million cum and 0.0005 million cum (almost negligible)
respectively while net and gross transports were estimated as 0.297 million cum and 0.298 million
cum respectively. Net transport was reported towards north. It was also observed that northward
transport was occurring during all periods. After 10 years, maximum cross-shore advancement
would be about 170 m while, maximum recession would be about 130 m. The corresponding long-
shore effect of deposition and erosion was felt for reaches of 1500 m and 1300 m respectively. It is
suggested that to reduce deposition on south side of southern training wall and erosion on north
side of northern training wall, sand bypassing arrangement may be provided.

N
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637600 e Northern training wall
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637400 =
1637300 ( ‘;_ puthern training wall
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Recommended layout plan tested using hydrodynamic and siltation model
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5497- MATHEMATICAL MODEL STUDIES FOR THE DEVELOPMENT OF FISHERY
HARBOUR AT ALVEKODI-TENGINAGUNDI, KARNATAKA

Alvekodi-Tenginagundi fishery harbour is situated about 30 km south of Honnavar in
Karnataka. Venkatapur River discharges mainly during monsoon in addition to the tidal prism in to
the creek. Heavy deposition of sediments is experienced at the mouth during non-monsoon, thereby
decreasing the waterway to a great extent. The Fishermen are facing difficulty in navigating the
vessels due to narrow entrance and shallow depths at the mouth. It is proposed to develop the
existing Fish landing facilities and to assure the navigation through the inlet for the fishing boats.

Mathematical model studies were conducted at to CWPRS for the development of fishery
harbour at Alvekodi-Tenginagundi. In order to understand the flow condition and sediment
movement at proposed site, mathematical model studies tidal hydrodynamics and sedimentation
were carried out. Based on the mathematical model studies, a proposal with two parallel training
walls/groynes having 2700 N bearing and a clear spacing of 100 m, extending up to -3 m contour
has been evolved. Also the bank protection along the creek has been proposed to guide the flow.
Dredging upto -3 m depth was also suggested inside the channel for the safe navigation of the
boats.
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5499- SHORELINE STABILITY STUDIES FOR SEA COAST AT ONGC PLANT AREA AND
PIPELINES NEAR ODALAREVU VILLAGE, EAST GODAVARI DISTRICT, ANDHRA PRADESH

The Oil and Natural Gas Corporation Limited (ONGC) have setup a terminal for the
separation of crude oil, CNG & water at Odalarevu village at about 80 km south of Kakinada in the
Krishna-Kaveri offshore basin in East Godavari district of Andhra Pradesh. A pipeline has been laid
by ONGC in order to deliver mixed material from offshore well to the separation plant. The coast at
Odalarevu witnessed a progressive erosion from the last couple of years. Also a proposal for putting
new pipeline which is to be laid parallel to the existing pipeline was made by ONGC. The studies
were conducted at CWPRS for the remedial measures to combat the progressive erosion at the
Odalarevu coast. The objective of the protection measures is to secure existing as well as proposed
pipeline from the probable erosion of the coast. It also includes protection of the adjacent coastline
on either side of the pipeline. The scope of the studies includes shoreline stability studies using
remote sensing techniques. The shoreline studies carried out at CWPRS along the coastline near
Odalarevu village using digital remote sensing satellite data covering a length of about 10 km North
and South of the pipeline for the period from 1999 to 2016. The remote sensing studies indicates
that during the period 1999 to 2016 there is a considerable erosion in the shoreline at area starting
from the mouth of the river and the erosion rate is gradually decreased towards north coastline and
after zone 2 onward accretion has taken place for both low and high water level conditions.
Particularly a trend of erosion has been noticed at the point P2 where the pipeline was laid down.
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5506- MATHEMATICAL MODEL STUDIES FOR TIDAL HYDRODYNAMICS AND SILTATION
ASPECTS FOR DEVELOPMENT OF PROPOSED FISHERY HARBOUR AT JUVVALADINNE,
ANDHRA PRADESH

Government of Andhra Pradesh has proposed to develop a fishery harbour at Juvvaladinne
(Latitude 14° 48’ 29” N and Longitude 80° 05’ 03” E) of Nallore district, A.P. for channelizing fishing
activities and overall development of the area. Proposed site at Juvvaladinne is located at about 65
km north of Krishnapatnam and about 70 km from Nallore. Layout plan of proposed fishery harbour
includes two training walls constructed normal to shoreline up to -5.5 m depth contours in deep sea.
Length of southern training wall would be about 831 m and length of northern training wall would be
about 1015 m. Width of approach channel in between the two training walls would be about 90 m.
Harbour area is proposed to be dredged upto -3.5 m and -0.5 m depth below CD.

Probable changes in tidal hydrodynamics & siltation pattern due to fishery harbour layout
plan at proposed site were estimated using 2-D mathematical model studies. Based on the above
studies, harbour layout plan recommended based on wave tranquility and littoral drift studies is
found to be in order. Annual silt depositional rate inside the proposed harbour area would be of the
order of 2 cm per year. However, in order to maintain the harbour, periodic dredging would be
required and annual maintenance dredging would be of the order of 8000 cum per annum.
Maintenance quantity is estimated based on model simulations during hon-monsoon season only.
Based on bathymetric data of the year 2014, total quantity of capital dredging is estimated to be of
the order of 0.45 million cubic metre.
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5509- DESK STUDIES FOR THE DESIGN OF COASTAL PROTECTION WORKS AT CHAVARA,
KOLLAM DISTRICT, KERALA

Kerala Minerals & Metals Ltd. (KMML), a Govt. of Kerala undertaking has a proposal for the
protection of the erosion at Mining Block No. Il of KMML, Chavara. Out of 2.7 km coastal length,
about 1.7 km coastline has been protected by constructing a seawall by the Irrigation Department in
1970. The existing seawall provided by the Irrigation department has collapsed at various places.
Two stretches, one about 200 m long at Anchumanakkal and the other about 800 m long at
Ponmana is used for collection of Beachwash accretions. The erosion has taken place along the
entire coast due to extensive mining over the years and severe wave action. The Kattil Mekkethil
Temple, at Ponmana and the Kovilthottam Chruch are also affected by sea erosion. The local
residents have raised concern on this and the KMML has agreed to take up the coastal protection
works.

Accordingly, based on desk studies carried out at CWPRS, the design of coastal protection
work in the form of groynes field has been evolved. The cross-section of groyne for the trunk
portion consists of 0.5 to 1 t stones in the armour layer placed on 1:2 slope (in double layer), crest
and also in the toe-berm. The cross-section of groyne for the roundhead portion consists of 1to 2 t
stones in the armour layer placed on 1:2 slope (in double layer), crest and also in the toe-berm. The
waves in the shallow zone are breaking and design of protection works carried out considering
breaking wave height of about 2.0 m at the High Water Level (HWL) of + 1.40 m.
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5512- SHIP MOORING STUDIES AT MUS BAY IN CAR NICOBAR

Car Nicobar is the northernmost island of the Nicobar group at 9°10’ N latitude and 92°45’ E
longitude and situated at a distance of 240 kms from Port Blair, in the Bay of Bengal. In view of its
geographical location, this island is strategically important. Mainland ships and inter-island ships call
at Car Nicobar regularly. In order to provide permanent harbour facilities at Car Nicobar Island, a
harbour at Mus catering for inter-island ships consisting of 490 m long breakwater with a 90 m long
wharf on its lee side was constructed. For improvement of the harbour facilities for mainland ships, it
was decided to create more sheltered area outside the present harbour basin at Mus by extending
and realigning the breakwater from its present length of 490 m. Mathematical model studies for
wave tranquillity and nautical aspects were carried out at CWPRS for evolving suitable harbour
layout. A layout consisting of 500 m extension of the breakwater starting at the tip of the existing
breakwater and 200 m wharf along the shore of the island was evolved for improving the harbour
facilities at Mus.

Further, ship motion studies were carried out at CWPRS using Software OPTIMOOR for three
types of ships viz. MV Nicobar (132 m LBP), MV Kalighat (78 m LBP) and MV North Passage (35 m
LBP). The studies indicated that the ship motions and consequent mooring rope tensions, fender
deflections and bollard pull are within the safe limits for all normal environmental conditions
experienced at the site. The SPC900H EO0.47 fender of 0.9 m height or equivalent one (in dimension
and elastic characteristics) was found suitable for the berthing of the ship. The Vessels were
moored with polypropylene rope of various diameters depending on sizes of the ship. Mooring
analysis shows that there are no operationally unacceptable ship responses when the wind speed is
40 knots or less. The recommended fenders are designed for berthing velocities less than 20
cm/sec. The proper tug assistance may be provided to keep parallel berthing and the berthing
velocities below the limits. It is also recommended to impart proper pretensions to all the group of
mooring ropes.
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5513- MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS AND SILTATION AROUND
THE PROPOSED KANDLA OIL TERMINAL SOUTH OF OIL JETTY NO. 1 IN KANDLA CREEK,
GUJARAT

The Kandla Port, is in operation for more than five decades handling mainly the dry and bulk
cargo and to some extent POL. Though, the port is having a single point mooring (SPM) for
handling crude oil in Vadianar, near Jamnagar in Saurashtra region of Gujrat state, within Kandla
creek it has a few jetties to cater to POL. Considering the economic growth in the region and the
demand for liquid cargo handling facility within Kandla creek, the port authorities wish to explore
the northern west bank of the creek, for creating additional facility for liquid cargo. For the purpose
Kandla port identified a location between Bunder basin and Oil jetty no 1 and awarded the work to
M/s Kandla oil terminal Pvt. Limited.

Mathematical model studies were conducted at CWPRS to assess the hydrodynamics and
siltation due to the proposed oil terminal and to suggest alignment of jetty, likely siltation in the
dredge pit and to suggest alternative locations if any for the proposed development of the terminal.
A mathematical model using MIKE 21 (HD and MT modules) was set up considering the prevailing
hydraulic and morphological condition along the creek, calibrated and validated with hydraulic data
supplied by M/s Kandla Oil Terminal Pvt. Ltd., and the available data with CWPRS. The model is
simulated to predict the alignment of flow and rate of siltation in locally dredged pit in front of jetty
for different draft. The study results have indicated that the flow is mainly along 3570 during ebb
and 1770 during flood flow respectively. The berthing may be aligned along this direction. At the
alternate location i.e., at (-) 9.0 and at (-) 10.0 m there is no major change in siltation quantity. M/s
KOTPL has to take a call depending up on the expected oil traffic in the region.

(+) 12,8 m bed

(=) 13.0 m bed

Flow Field During Flood For Spring Tide Flow Field During Ebb For Spring Tide
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5514 — ANALYSIS AND INTERPRETATION OF DAM INSTRUMENTATION DATA FOR PERIOD
JANUARY 2015 TO DECEMBER 2015 FOR SPILLWAY BLOCK 13, INDIRA SAGAR DAM, M.P.

Indira Sagar dam is a concrete gravity dam across river Narmada with a height 92 m and
length 653 m 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 2000 MW from installed 8 units of 125 MW each. In order to
monitor the structural behaviour of dam, various instruments such as Foundation Piezometers,
Stress meters, Extensometers, Reservoir Water Level Meter, 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 from installed instruments are collected by Project officials every fortnight since year
2003 and sent to CWPRS at regular intervals for further studies. The studies include detailed
analysis and plotting of data of various parameters along with reservoir water level Vs time, 2D
Stress analysis by FEM, using LUSAS ver.14.3 software of dam block under various load
combinations, interpretation of results and comparison with design / computed values and plotting of
isotherms from installed thermometer data in respect of Spillway block no. 13. Studies though
primarily cover the results between Jan 2015 to Dec 2015, for the sake of continuity monitoring
behavior of instruments for the entire period between January 2003 to December 2014 has been
covered.

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 regular dam behavior,
remain within allowable limits and fairly match with computed values.

Entity: Stress - Plane
Component: $3

-asem Distance of Dam base m).—>

334623

312314 -0 0 10 a0 Enl 40 a0 &0 70 80
- -29.0006 0

-25.7698

24539

-22.3082 2

20,0774
78455

156157
-15.3849

Uplift Pressure {Kg/cm?)

s & @ ooz
669245 O Computed
446154
-2.23082 B .

] E Reservoir Water Level: EL 259.09m

) n

Distribution of Minimum Comparison of measured and computed uplift
Principal Stress by 2D FEM pressure at Dam base

107



Annual Report 2017-18

5514 - wre Tor ¥ Ry SR=T aR afy & STt @< 94T 13 § st SUHon § Saa<r
2015 & fewwx 2015 T it g9T sraeft § e At w1 AT qur vk

ST AT Tler AT T<T § THGT A&l 92 a97 g | THAT ATTHAT SHATs 92 HieX 3T TFTs 653
Hex g | T 27 [fvve @<t & AT =0 oty 7 @< g&a1 1 & 3 T T 25 | 27 % dqearal <
g ATk GT HEAT 4 | o< 24 T IcATal G ¢ | a1 AT | 3T STATT o A A ITTRT
=T % semar 1000 #FraTe (8x125 MW) faea Scated # grart g | a1 & S3adTcH® Aag &
Ferae & foro s v & Suser S i g1 9Tt 3%, S 1 9Ty Aferwr, e Bregme
AT 2, ST T /9 A, T Taaa-fagia araes #ie, gfaaa qiex, Tgia diex, amo ardt @=
TATR IeATdl @< §&aT 13 § T9 foer &2 9% ate ote7 § 37T T g1 9% i ([{Hior & 9697
srfersTioa o 7 € | a9 2003 & 978 & g¥ T@are # TR ARt g Afargrug 931 &
TUTed ATFST H Uk AT T0T Aeqae 2 36 GEIT Fl AqAT g STAsd FHLIT STl BT ¢ |
= g § AT w=ret & sAiwst #7 [Aeqa G Ud ST % 9 €97 a0 Aqrerad, e
T aTT gEe F forg ater "ue #T afwT sregter giaat fafer grer 2D wideer g, gt
FT ATEAT TF Feqitas AT F TAATHT AT ST AT qrq ATIT T F AHST FT THATY
qorEd girglerd § | Faa U §e7 €9 § S9ar 2015 ¥ ffgww 2015 & & diFwei 1

TR &, STl TeTAT & ATLaeT &l 917 L@ & (o0 Sar 2003 | feawaw 2014 T & |90
AHEST AT AT T 47 g | |Ter Aot ug Ry T ;AT w1 TR JEqrar |ty & At
ST &l TATAT § UF T A THd HHT % FqL I3 T g A7 IcoaAral g2 # qegifas qari §
HHTAAT 9T STt &

Entity: Stress - Plan¢
Component: 53

Distance of Dam hase (m)-->
35,6931

-33.4623

351
=y 20,0006
267698
20539
223082
200774
AT.8465
155157
13.3849
4541
8902
560245 i
445164

A 223082 FIer & 3reTT 9T qrfe T T dezifaw
il T JTT 1 JeT AT

5 .— Measured

@ Computed

Uplift Pressure {Kg/cm®)--—>

Reservoir Water Level:

gl @€ ger 13 # BT
oA sreater gfaarT

108



Annual Report 2017-18

5515- HYDRODYNAMIC STUDIES ON INTEGRATED MATHEMATICAL MODEL FOR
VISAKHAPATNAM OUTER HARBOUR, ANDHRA PRADESH

Hudhud cyclone landfall on Visakhapatnam coast of Andhra Pradesh and associated impact
on port during 12" October 2014 period was simulated with the help of MIKE software. Based on the
data furnished by VPT and utilizing other relevant data about the Hudhud cyclonic conditions, a 2-
Dimensional, depth-averaged model was set up.

Hydrodynamic studies were conducted at CW&PRS by setting up an integrated mathematical
model for Visakhapatnam Port area for Visakhapatnam Port Trust (VPT) in the context of Hudhud
cyclone. Model results obtained for the cyclone event clearly depicted that the discharge flux of the
order of 3700 m®s compared to the normal flux of 400 m*/s entered through the sand trap gap (gap
of shore-detached south breakwater) is the root-cause for damage of sunken-ship breakwater, OSTT
crib and outer stretch of south breakwater. This flux combined with the peak freshet from upstream
channels gave rise to a total flux of 6100 cumec to be drained out from Outer harbour entrance under
the resistance of impinging storm generated waves and surge. These critical flow conditions induced
by the Hudhud cyclone are reproduced in these studies along with testing possible measures to
achieve relatively better flow dynamics.

800 1000 1200
(Grid spacing 9.13701 meter)

Cyclonic Wind speeds at Visakhapatnam Port
during Hudhud

Cyclone Track of Hudhud and
Visakhapatnam Port
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5516 - DESK &WAVE FLUME STUDIES FOR THE DESIGN OF BREAKWATERS/ TRAINING
WALLS FOR DEVELOPMENT OF FISHERY HARBOUR AT JUVVALADINNE, A.P.

Government of Andhra Pradesh is in the process of developing a fishery harbour at Juvvaladinne of
Nallore District, A.P., to cater for larger benefits to fishermen communities and overall development
of the area. Techno-economical feasibility studies for the development of fishery harbour at
Juvvaladinne have been carried out by the Central Institute of Coastal Engineering for Fisheries
(CICEF), Bangalore and layout plan was suggested.

Layout of the proposed fishery harbour consists of two training walls which would be
constructed up to -5.0 m depth contours. Length of northern training wall would be about 835 m and
length of southern training wall would be about 619 m. The studies were done at CWPRS to evolve
the cross sections in the training walls for fishing harbours using wave flume studies. The cross
section consists of 2 t tetrapods from the root to 0.0 m bed level for both the training walls, 4 t
tetrapods in the armour placed from 0.0 m bed level to -2 m bed level, 6 t tetrapods in the armour
placed from - 2 m bed level to -4 m bed level, 8 t tetrapods in the armour placed for roundhead
portion at - 5.0 m bed level. The hydraulic stability tests were conducted in the wave flume by
reproducing the sections to a Geometrically Similar (GS) model scale of 1:33. The sections were
found stable upto a design breaking wave height of 4.5 m, hence were recommended for
construction.

-imam

Layout of breakwaters/training walls Wave flume test for breakwater
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5522 - MATHEMATICAL MODEL STUDIES FOR WAVE TRANQUILITY FOR DEVELOPMENT OF
FISHING HARBOUR AT JUVVALADINNE IN SPSR NELLORE DISTRICT, ANDHRA PRADESH

Government of Andhra Pradesh have a proposal for development of a Fishing Harbour at
Juvvaladinne, in Nellore district Andhra Pradesh. Mathematical model studies were conducted at
CWPRS to examine the adequacy of the proposed harbour layout to provide desired wave
tranquility in the harbour.

The studies were conducted in two stages; estimation of nearshore wave climate using
spectral wave model MIKE 21-SW to derive near-shore wave climate, assessment of wave
tranquility in the harbour basin using MIKE21-BW model. The wave tranquility studies were carried
out for the proposed harbour layout and the layout was modified subsequently by the Project
Authorities. MIKE21-SW model indicated that in the nearshore region of Juvvaladinne, predominant
wave directions at 8 m depth are from 67.5° N(ENE), 90°N(East), 112.5° N(ESE). Maximum wave
height would be of the order of 2.5 m. Wave tranquility studies carried out for proposed and modified
harbour layout with MIKE21-BW model indicated that wave heights in the harbour basin are
generally in the range of 0.1 m to 0.25 m for wave incidence from all the directions and are less than
the permissible wave height of 0.3 m for wave incidence from all the directions.
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5525 - DESIGN OF BREAKWATERS FOR THE DEVELOPMENT OF FISHERY HARBOUR AT
NAVABANDAR, GUJARAT

Navabandar fishery harbour is located in Junagadh district of Saurashtra Peninsula of
Guijarat on the west coast of India. The coastal community of this area is engaged in fishing activity.
Due to growing trend of fishing activities, the number of fishing vessels have increased
tremendously at the Navabandar base. At present, the fishermen are berthing their fishing boats at
existing wharf in open sea and they are facing difficulties in navigating the vessels due to shallow
depths and direct wave action. In order to cater the increased number of fishing vessels demands,
Govt. of Gujarat has a proposal for expansion of the existing harbour at Navabandar. The length
and alignment of breakwater have been finalized through mathematical model studies conducted at
CW&PRS for wave tranquility. The harbour layout consists of 976 m long western breakwater and
1052 m long eastern breakwater, having a clear gap width of 100 m at the mouth of the harbour.

The desk and wave flume were carried out to evolve the design of cross-sections of
breakwaters evolved at various bed levels. Based on the site specific data regarding bathymetry,
wave conditions and tidal levels, conceptual design of breakwaters were worked out using empirical
methods. Breakwaters section consists of 2 t tetrapods from the root of breakwater to -1.0 m bed
level. 4 t tetrapods in the armour placed at 1:2 slope from the -1.0 m bed level to -2.0 m bed level,
15 t tetrapods in the armour placed at 1:2 slope from the - 2.0 m bed level to - 5.0 m bed level. 20 t
tetrapods in the armour for roundhead portion at- 6 m bed level and 25 t tetrapods in the armour
for roundhead portion at - 9 m bed level. The hydraulic stability tests were conducted in the wave
flume by reproducing the sections to a Geometrically Similar (GS) model scale of 1:44. The sections
were found stable upto a design wave height of 7.5 m, hence were recommended for construction.
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20-100 xy STONES

Layout of breakwaters Wave flume test for breakwater
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5526 - DESK AND WAVE FLUME STUDIES FOR THE DESIGN OF BREAKWATERS FOR
DEVELOPMENT OF FISHERY HARBOUR AT VODAREVU, ANDHRA PRADESH

Government of Andhra Pradesh has proposed to develop a fishery harbour at Vodarevu,
Andhra Pradesh to cater for larger benefits to fishermen communities and overall development of
the area. The proposed layout consists of 1074 m long South breakwater extending up to -7.5 m
contour and North breakwater of 904 m length extending up to -7.0 m depth contour.

The desk and wave flume studies were carried out at CW&PRS for the design of breakwater
cross-sections for the Fishery harbour at Vodarevu. The cross section consists of 2 t tetrapods from
the root of breakwater to -2 m bed level for both the breakwaters. 4 t tetrapods in the armour
placed from - 2 m bed level to -4 m bed level, 6 t tetrapods in the armour placed from -4 m bed
level to -6 m bed level, 8 t tetrapods in the armour placed from -6 m bed level to -7 m bed level, 8 t
tetrapods in the armour for North breakwater roundhead portion at -7.0 m bed level, 8 t tetrapods in
the armour placed from -7 m bed level to -7.5 m bed level and 10 t tetrapods in the armour for South
breakwater roundhead portion at -7.5 m bed level. The hydraulic stability tests were conducted in
the wave flume by reproducing the sections to a Geometrically Similar (GS) model scale of 1:36.
The sections were found stable up to a design breaking wave height of 5.0 m, hence were
recommended for construction.
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Layout of breakwaters Wave flume test for breakwater
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5527 - DESIGN OF BREAKWATERS FOR THE DEVELOPMENT OF FISHERY HARBOUR AT
MANGROL, GUJARAT

Mangrol fishery harbour is located in Junagadh district of Saurashtra Peninsula of Gujarat on
the west coast of India. The coastal community of this area is engaged in fishing activity. Due to
growing trend of fishing activities, the number of fishing vessels have increased tremendously at the
existing Mangrol fishery harbour. In order to cater for the increased number of fishing vessels
demands Govt. of Gujarat has a proposal for Phase-Ill expansion of the existing fishery harbour at
Mangrol. The length and alignment of breakwater have been finalized through mathematical model
studies for wave tranquility. The harbour layout consists of 500 m long western breakwater and
610 m long eastern breakwater, having a clear gap width of 80 m at the mouth of the harbour.

The desk and wave flume studies were carried out at CW&PRS to evolve the design of
cross-sections of breakwaters at various bed levels. Based on the site specific data regarding
bathymetry, wave conditions and tidal levels, conceptual design of breakwaters were worked out
using empirical methods. Breakwaters section consists of 2 t tetrapods from the root of breakwater
to 0.0 m bed level. 4 t tetrapods in the armour placed at 1:2 slope from the 0.0 m bed level to - 4.0
m bed level, 12 t tetrapods in the armour placed at 1:2 slope from the - 4.0 m bed level to - 7.0 m
bed level. 12 t tetrapods in the armour for roundhead portion at - 7 m bed level. The hydraulic
stability tests were conducted in the wave flume by reproducing the sections to a Geometrically
Similar (GS) model scale of 1:37. The sections were found stable upto a design breaking wave
height of 7.4 m, hence were recommended for construction.
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5528 - DESK AND WAVE FLUME STUDIES FOR THE DESIGN OF BREAKWATERS FOR
DEVELOPMENT OF FISHERY HARBOUR AT UPPADA, ANDHRA PRADESH

Government of Andhra Pradesh has proposed to develop a fishery harbour at Uppada,
Andhra Pradesh to cater for larger benefits to fishermen communities and overall development of
the area. The proposed layout consists of 1124 m long North breakwater extending up to -6.0 m
contour, South breakwater of 730 m length extending up to -5.0 m contour and 270 m long training
wall on North of the harbour.

The desk and wave flume studies were carried out at CW&PRS for the design of breakwater
cross-sections for the Fishery harbour at Uppada. The cross section consists of 2 t tetrapods from
the root of breakwater to -2 m bed level for both the breakwaters. 4 t tetrapods in the armour placed
from - 2 m to -4 m bed level, 6 t tetrapods in the armour placed from -4 m to -6 m bed level, 8 t
tetrapods in the armour for both the breakwaters roundhead portion. 4 t tetrapods are provided in
the armour for north training wall. The hydraulic stability tests were conducted in the wave flume by
reproducing the sections to a Geometrically Similar (GS) model scale of 1:33. The sections were
found stable up to a design breaking wave height of 5.0 m, hence were recommended for
construction.
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Layout of breakwaters Wave flume test for breakwater
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5529 - MATHEMATICAL MODEL STUDIES FOR DEVELOPMENT OF FISHERIES HARBOUR AT
MANGROL (PHASE III), GUJARAT

Due to growing trend of fishing activities, the number of fishing vessels have increased
tremendously and in order to cater to the increased number of fishing vessels operating from the
Mangrol base, Fisheries Department of Government of Gujarat has a proposal for the Phase lli
expansion of the existing fishery harbour. Mathematical model studies were carried out at CWPRS
for assessment of wave tranquility inside the harbour at Mangrol. In the nearshore region of
Mangrol, in -14 m water depth, the predominant wave directions are from SW, WSW and West
directions. Studies with MIKE 21 BW model for the harbour layout suggested by WAPCOS,
indicated that wave heights are generally within the permissible tranquility limit of 0.3 m near
Outfitting Quay, Wharf and Gravity wall for almost entire year. However, landing area in front of the
harbour entrance is exposed to direct wave attack. Wave heights in these areas are greater than the
permissible tranquillity limit of 0.3 m. Wave heights in these areas would be greater than the
permissible wave height of 0.3 m for about 75 days in a year. To reduce wave disturbance in the
harbour basin, the harbour layout was modified with Eastern Breakwater of length 969 m and
Western breakwater of length 322 m and harbour entrance of 156 m. Considerable reduction in the
wave heights near the berthing area was observed with modified layout and wave heights in the
harbour were seen to be generally within the permissible tranquillity limit for almost entire year.

Eastern Yakwater

. Western
Breakwater

Recommended Harbour Layout for Mangrol Fishing Harbour
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5531 - MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS AND SILTATION FOR
THE PROPOSED DEVELOPMENT OF FISHING HARBOUR AT NAVABANDAR, GUJARAT

Presently, Navabandar port is operational with a 282 m long breakwater with vertical faces
on either side of it. The port is well protected with the required tranquil conditions within the port by
this breakwater and a wharf of 261 m length to facilitate for landing. The present port is unable to
meet its requirements for smooth navigation with the existing facilities. Hence Fisheries Department
of Government of Guijarat is interested in the development of the present Navabandar port with
additional facilities for berthing, landing and boat repairs etc by providing North breakwater,
extending the South breakwater and dredging the enclosed region up to 2.5 m depth contour with
an aim of improving the fish production. For the purpose a 2-D numerical coupled model of
hydrodynamics and sediment was used to simulate the existing condition and proposed conditions
at CW&PRS.

Two alternatives were proposed by the project authority. The proposed condition under
alternative —I consists of north break water of length 789 m and extended southern break water and
100 m width at the entrance to the port. A proposal to dredging up to 2.5 m depth contour within the
enclosed region of both the breakwaters is also considered. The proposed condition under
Alternative -1l consists of north break water of length 976 m and extended southern break water
1052 m beyond the existing breakwater and 150 m width at the entrance (c/c) between both the
breakwaters. It is noted under this alternative that the South breakwater is extended up to -8 m
depth contour (+6.8275 m CD) and North breakwater extended up to -6 m contour depth based on
need for the expansion of the port.
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Pattern of erosion and deposition in the periphery of the port with
Alternative —II

The rate of sedimentation with alternative —II is slightly more than the alternative-1, however the
extension of breakwaters not only gives enough space for port operations within the port but also
protects the harbour from sediments entering into the port from Mechhundri river during monsoon.
The results of the simulation indicate that there is hardly any sedimentation with the developed flow
conditions under both the proposed conditions. Both the alternatives are equally suitable for
maintaining tidal flow upon dredging to -2.5 m depth contour. However, the dredging requirement in
Alterative —II could be minimised due to port development in deeper zone.
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5532 - MATHEMATICAL MODEL STUDIES FOR WAVE TRANQUILITY FOR DEVELOPMENT OF
FISHERIES HARBOUR AT NAVABANDAR, GUJARAT

The present landing facility at Navabandar, Gujrat consists of one old wharf of about 261 m
length protected by a 282 m long breakwater. Due to growing trend of fishing activities, the number
of fishing vessels have increased tremendously. These facilities are not sufficient for fisherman.
Hence the Fisheries Department of Govt. of Gujarat has proposed for expansion of the existing jetty
at Navabandar to cater to the increased demand.

Mathematical model studies were carried out at CWPRS for assessment of wave tranquillity
for expansion of existing fishery harbour at Navabandar. Spectral wave model MIKE21 SW was
used to obtain nearshore wave conditions. In the nearshore region of Navabandar, in 12 m water
depth, the predominant wave directions are from South, SSW and SW directions with maximum
significant wave height of the order of 3.0 m. Studies with MIKE 21 BW model, conducted for
assessment of wave tranquillity in the proposed harbour basin, indicated that wave heights are
within the permissible tranquillity limit of 0.3 m in the proposed harbour Basin for almost entire year
is adequate to provide the desired wave tranquillity in the harbour basin for almost round the year.

Final Harbour Layout Wave Height Distribution for Waves
From 1800" For Final Harbour Layout
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5533 - DESK AND WAVE FLUME STUDIES FOR DESIGN OF TRAINING WALLS FOR THE
DEVELOPMENT OF FISHERY HARBOUR AT MACHILIPATNAM, ANDHRA PRADESH

Government of Andhra Pradesh has proposed to develop a fishery harbour at
Machilipatnam, Andhra Pradesh to cater for larger benefits to fishermen communities and overall
development of the area. The proposed layout consists of two parallel training walls with bank
protection extending up to -3.5 m depth contour. The length of the north training wall is about 1150
m and south training wall is about 1240 m. The desk and wave flume studies were carried out at
CWPRS for the design of training walls cross-sections for the Fishery harbour. The cross section
consists of 2 t tetrapods from the root of training wall to 0.0 m bed level for both the training walls,
4t tetrapods in the armour placed from 0.0 m bed level to -2 m bed level, 6 ttetrapods in the armour
placed from -2 m bed level to -3.5 m bed level, 8 t tetrapods in the armour placed for both the
training walls roundhead portion at -4.0 m bed level. The hydraulic stability tests were conducted in
the wave flume by reproducing the sections to a Geometrically Similar (GS) model scale of 1:33.
The sections were found stable up to a design breaking wave height of 4.5 m, hence were
recommended for construction.

BREAKWATERIFORRFISHER YRHARBOUR

IMACHILIPATNAMESIA.P)
ISCRN1:33 W PRI10JSEC
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Layout of training walls Wave flume test for training wall
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5534 - DESK AND WAVE FLUME STUDIES FOR DESIGN OF TRAINING WALLS FOR THE
DEVELOPMENT OF FISHERY HARBOUR AT NIZAMPATNAM, ANDHRA PRADESH

Government of Andhra Pradesh has proposed to develop a fishery harbour at Nizampatnam,
Andhra Pradesh to cater for larger benefits to fishermen communities and overall development of
the area. The proposed layout consists of two parallel 1570 m long training walls extending up to -
4.0 m depth contour. The desk and wave flume studies were carried out at CWPRS for the design
of cross-sections of training walls for the Fishery harbour. The cross section consists of 2 t tetrapods
from the root of breakwater to 0.0 m bed level for both the training walls, 4 t tetrapods in the armour
placed from 0.0 m bed level to -2 m bed level, 6 t tetrapods in the armour placed from -2 m bed level
to -3.5 m bed level, 8 t tetrapods in the armour placed for both the training walls roundhead portion
at -4.0 m bed level. The hydraulic stability tests were conducted in the wave flume by reproducing
the sections to a Geometrically Similar (GS) model scale of 1:33. The sections were found stable up
to a design breaking wave height of 4.3 m, hence were recommended for construction.

Layout of training walls Wave flume test for training wall

131



Annual Report 2017-18

5534 - R=AATHIEAR, el TR § 90T I Qe & [AHe g M= Aar 1 366 T97 4T afaat
AT

AT T ALHIT FIT AGAT THET AT &4 o A @A & o0 [y, e ysor § 707
T FEE AT Fawm Jwqriad 8 | daTg & yearead Afsa=am § 1570 fiex <ars fi a7 qa9r=ax A%
ZAT Tt €, ST 4.0 Hiex 99 &7 % Aaeaqred & | =9 e § gy, g 939 § 707 arad
FEWME & oIy e <At & ey it IE & o B 70 2% a7 a7 i Teqa= &7 a0 g |
A= <A % SIS el & Fa9 Iid H 2 e 2MaISH (a5 a1l o 52 ¥ 0.0 Hex a1 &< e, 4
= egrared 0.0 Hex F (-) 2.0 e a1 #q< &, 6 ad 2araed (-) 2.0 Hex ¥ (-) 3.5 Hiex I &< I, 8
T SETIIEH Fad Ud ¥ (-) 4.0 Hiex a0 wq¥ fFuq aEt Faas i & T o (Tse g2) § "R aw g
STeftar fRaeaT Tveqr qEIT ATCrRT H SIeT FTEl Fl TTA=T SATHATT o oA 1:33 9% 3 10 | srgsresr
FTEl & 4.3 Hex gedt 31 FATE % forg o ara o, zwfery fRetor #ww &g Rrewrfer i )

FORBNIZAMP A TNAN
HSHER YIHARB OURLIA P

{ PR

{ S
WH FES SO

132



Annual Report 2017-18

5535 - MATHEMATICAL MODEL STUDIES FOR WAVE TRANQUILITY FOR DEVELOPMENT
OF FISHERIES HARBOUR AT MADHWAD, GUJARAT

Fisheries Department of Government of Gujarat has a proposal for development of a
fisheries harbour at Madhwad is located in an embayment at a latitude and longitude of 20°42 N &
70°5006 E respectively. Mathematical model studies were referred to CWPRS to assess wave
tranquility inside. Mathematical model studies for assessment of wave tranquility were carried out at
CWPRS in two stages for desired wave tranquility in horbour. Transformation of wave height and
wave direction from deep water to -18 m depth using spectral wave model MIKE 21-SW model.
Simulation of wave propagation in the harbour to obtain wave height distribution in the harbour
using MIKE21- BW model. Wave transformation studies using MIKE21- SW model showed that
predominant directions at -18 m depth are 180° N, 202.5° N, 225° N and 247.5° N with maximum
significant wave height of 4.0 m. Studies with MIKE 21 BW model for assessment of wave tranquility
in the fishing harbour indicated that average significant wave heights in the harbour basin would be
within the permissible tranquility limit of 0.3 m for wave incidence from SSW and SW directions
during most of the time in year. For wave incidence from south direction wave heights would exceed
the permissible tranquillty limit of 0.3 m for few days in monoson. The proposed harbor layout is
adequate to provide the desired wave tranquility in the harbor basin and average significant wave
height in the harbour would be within the permissible tranquility limit for about 345-350 days in a
year.

Significant Wave

Height (meter)

Wave height distribution plot for incident waves from south direction
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5540 - DESIGN OF BREAKWATERS FOR THE DEVELOPMENT OF FISHERY HARBOUR AT
MADHWAD, GUJARAT

Madhwad fishery harbour (22° 42' N latitude and 70° 50' 06" E longitude) is located in
Junagadh district of Saurashtra Peninsula of Gujarat on the west coast of India. The coastal
community of this area is engaged in fishing activity. In order to cater the increased number of
fishing vessels demands, Fisheries Department, Govt. of Gujarat has a proposal for the expansion
of the existing fishery harbour at Madhwad. The length and alignment of breakwater have been
finalized through mathematical model studies for wave tranquility. The proposed layout consists of
977 m long eastern breakwater and 925 m long western breakwater extending up to -4.5 m contour
depth & having a clear gap of 100 m between the breakwaters at the entrance of the harbour.

The desk and wave flume studies were carried out at CWPRS to evolve the design of cross-
sections of breakwaters at various bed levels. Based on the site specific data regarding bathymetry,
wave conditions and tidal levels, conceptual design of breakwaters were worked out using empirical
methods. Breakwater section consists of 2 t tetrapods from the root of breakwater to 0.0 m bed
level. 4 t tetrapods in the armour placed at 1:2 slope from the 0.0 m bed level to - 2 m bed level, 6 t
tetrapods in the armour placed at 1:2 slope from the - 2 m bed level to - 4 m bed level. 6 t tetrapods
in the armour for roundhead portion at - 4.5 m bed level for western breakwater & - 4 m bed level for
eastern breakwater respectively. The hydraulic stability tests were conducted in the wave flume by
reproducing the sections to a Geometrically Similar (GS) model scale of 1:32. The sections were
found stable upto a design breaking wave height of 5 m, hence were recommended for construction.

BREAKWATERIFORRFISHER YIHARB OUR!

ATIMADWADREG
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WL+ 0[]

Layout of breakwaters Wave flume test for breakwater
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5541 - STUDIES FOR THE DESIGN OF GROYNES & PROTECTION BUND M/S PETRONET
LNG TERMINAL AT COCHIN, KERALA

The LNG terminal at Cochin was facing severe problem of siltation in and around its terminal due to
littoral drift. A 130 m long rubblemound groyne for preventing siltation in the vicinity of terminal was insufficient
to prevent southward littoral drift, as most of the drift was being bypassed and deposited in the vicinity of the
terminal. Sand deposited on the back side of the terminal has slipped into the dredged area during the
monsoon season. Also, higher tidal currents enhanced the sedimentation in the dredged area of LNG
terminal. To overcome these siltation problems, a short term solution with geotextile tubes & bags for
extension of the existing northern groyne/spur by 500 m up to about -3 m depth contour was suggested.
Additionally, a 150 m long groyne and a shore protection bund behind the LNG jetty were also suggested. The
layout of the scheme has been finalized through mathematical model studies. Further, a rubblemound
covering layer over the existing geotextile tubes groyne is proposed as a long term solution.

The desk and wave flume studies were carried out at CWPRS to evolve the design of cross-
sections of rubblemound groyne evolved at various bed levels. Based on the site specific data
regarding bathymetry, wave conditions and tidal levels, conceptual design of groyne were worked
out using empirical methods. Groyne section consists of 500 to 700 kg stones from the root to -1.0
m bed level, 1 to 2 t stones in the armour placed at 1:2 slope from the -1.0 m bed level to -2.0 m bed
level, 2 to 3t stones in the armour placed at 1:2 slope from the -2.0 m bed level to -3.0 m bed level.
The hydraulic stability tests were conducted in the wave flume by reproducing the sections to a
Geometrically Similar (GS) model scale of 1:20. The sections were found stable upto a design
breaking wave height of 3.3 m.

[SCRER1:20]
(W.LER + 1.28IM]

<

Layout of groynes & protection bund Wave flume test for groyne
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5544 - MATHEMATICAL MODEL STUDIES FOR WAVE TRANQUILITY FOR DEVELOPMENT OF
FISHERIES HARBOUR AT MANJESHWAR, KERALA

The Harbour Engineering Division (HED), Kerala, has a proposal to develop fishing harbour
at Manjeshwar in Kerala state. The earlier studies for the development of Manjeshwar Fishing
Harbour carried out in the year 2010, recommended layout wherein the suggested lengths of the
south and north breakwaters were 490 m and 530 m respectively with westerly opening. With this
layout, the harbour was operational for 300 days at the northern jetty and 200 days at southern jetty,
in a year considering the permissible wave tranquility limit of 0.30 m. The construction of both the
breakwaters up to 490 m length, was completed in the year 2016. Subsequently, the HED, Kerala
decided that the harbour should be operational throughout the year and required modification in the
layout of existing breakwaters was proposed.

The revised wave tranquility studies were carried out at CWPRS using the recent
bathymetry to suggest suitable modifications in the existing layout to make it operational throughout
the year. The mathematical models OUTRAY and MIKE-21 BW were used for transformation of
offshore waves to nearshore and for studying the wave tranquility inside the harbour using the
nearshore wave conditions respectively. The shoreline profiles indicated the net drift to be towards
south. Analysis of the offshore wave data and transformation of the same to nearshore region
indicated that the predominant waves reaching to the harbour are from SSW, SW, WSW and West
directions and the westerly waves have the highest occurrence of about 50% annually and highest
significant wave heights of up to 5.0 m.

With the help of wave tranquility studies carried out in the harbor basin using MIKE-21 BW, a
modified layout was evolved wherein the north breakwater was extended by 240 m and no
extension was recommended for south breakwater. The modified layout consists of extended
lengths of 730 m north breakwater ( constructed 490 m + extension 240 m) reaching up to (-) 5.3 m
depth and existing 490 m south break water at (-) 4.5 m depth. The harbor opening has been
modified towards south direction which is exposed to much lesser wave action in comparison to the
earlier westerly opening. It is seen that with modified layout, the entire harbour basin is tranquil
throughout the year.

Modified Layout of Manjeshwar Fishing Harbour
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5549 - MATHEMATICAL MODEL STUDIES FOR WAVE TRANQUILLITY NEAR GMB JETTY AT
ROZI PORT, JAMNAGAR, GUJARAT

For expansion of existing jetty at Rozi port, Jamnagar, Gujarat, mathematical model studies
were carried out at CWPRS for assessment of wave tranquillity. The construction of new jetty will
enable segregation of Iron Ore (Dirty Cargo) and Food grains (Non Dirty Cargo). Hence the Gujarat
Maritime Board (GMB) proposed for expansion of the existing jetty at Rozi port to cater to the
demand.

In this regard, CWPRS conducted mathematical model studies to examine wave tranquillity
near the proposed development. Predominant wave directions in deep waters off Gulf of Kutch are
from South-West quadrant and maximum significant wave height of the order of 4.5 m. Spectral
wave model MIKE21 SW was used to obtain nearshore wave conditions. At the entrance of Gulf of
Kutch predominant wave directions at 20 m depth contour are from the sector between 230°N to
310°N and maximum significant wave height of the order of 4.0 m. Mathematical model studies
carried out for simulation of wave transformation at Rozi Port indicated that wave heights near the
proposed extension are negligible. However, wave disturbance increases due to effect of wind and
wave heights at the proposed jetty location are seen in the range of 0.5 m to 0.6 m.
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5550 - MATHEMATICAL MODEL STUDIES TO ASSESS FEASIBILITY OF DS-3 DUMPING SITE
FOR THE DISPOSAL OF DREDGED MATERIAL DUE TO PHASE-II DEEPENING AND
WIDENING OF MAIN NAVIGATIONAL CHANNEL, JN PORT

The Jawaharlal Nehru Port (JNP), a major port of India is situated in Thane creek. It is a
premier container port of India and is well protected against the furry of ocean waves. JNP, under its
master plan development has a proposal to deepen and widen existing navigational channel from
depth of 11 m below Chart Datum (CD) to 16 m in two phases viz. Phase-l up to 14 m and Phase-ll
up to 16 m below CD. The main navigational channel was deepened to 14 m in year 2014 as a
phase-I deepening and the dredged material resulted from this deepening was dumped at
designated dumping location of DS-3 based on the studies carried out at CWPRS in 2003.

The capital dredging of about 35 Million cum needs to be disposed offshore as the material
being cohesive and cannot be used for reclamation. The recent bathymetry survey of DS-3 in year
2015 and 2017 reveal that there is shallowing in south-east corner and as such JNP proposes to
relocate it towards deeper side. Mathematical model studies are carried out at CWPRS hy
calibrating the model using oceanographic data collected in year 2016 for monsoon and non-
monsoon seasons to consider effect of recent deepening of channel for phase-l. The total quantity
of about 35 Million cum estimated as capital dredging was proposed to be dumped at the rate of
8000 cum/trip (48000 cum/day) given by IJNP.

The studies reveal that material dumped at relocated location of DS-3 [Latitude 18° 54’ 30”
(+30") N and Longitude 72° 41’ 30” (+30") E] neither enters in to main navigational channel of
Mumbai/JN ports nor at other waterfront areas/shoreline. The average depth of deposition predicted
is about 41 cm over an area of about 19.47 Sgkm with a maximum of about 100 cm over centralized
portion of about 0.78 Sgkm. Thus it is recommended to adopt use of relocated DS-3 to dump the
dredged material for the dumping schedule proposed by JNP.

(18°55'00"N ,2°42'00"E)

i ;I'a;n Naviga:ional Channel
e ( Existing )
of Channel (2.8 km)

- -_M;'m Navigational Channel
Proposed Extension e
of Channel (2.8 km)

Dispersion during Flood Phase Depth of deposition in m

DS-3 Site ( Non-Monsoon Season)
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5552 - MATHEMATICAL MODEL STUDIES FOR PROPOSED SINGLE POINT MOORING
FACILITY OFF SOUTHERN COAST OF MAHARASHTRA

Mormugao Port Trust (MPT) is considering to develop Single Point Mooring (SPM) for
Ship handling facilities offSouthern coast of Maharashtra at 16° 30° N and 73°19’ 30" E near
Girye bay at a depth of -30 m below Chart Datum. An alternative location at Devagad which lies
at about 14km south of Girye Bay was also proposed. In this regard, MPT requested CWPRS to
determine the feasibility of these locations from the considerations of prevailing wave
conditions.The proposed locations at Girye Bay and Devagadon southern coast of Maharashtra
lie in same zone (Zone 9) as defined by India Meteorological Department (IMD), hence the
offshore wave data is same for both the locations. The studies were carried out using MIKE-21
SW model for both the locations. Mathematical model studies were carried out by using MIKE 21-
SW software which transforms deep water wave height and wave angles at desired depth.

The transfer function was found to be same for both the locations resulting in same
inshore tables. The information such as occurrence of wave heights has been used to estimate
the downtime of the ships at SPM on the basis of prescribed permissible wave heights. The
studies show that wave heights of more than 3.0 m would occur for 20 days in a year only during
the South West Monsoon season while the wave heights of more than 3.5 m would occur for 12
days during monsoon. Both the locations P1 (Girye bay) and P2 (near Devgad) are equally
feasible from downtime point of view.

a
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Location map showing proposed Locations P1 and P2 for development of SPM
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5565 - MATHEMATICAL MODEL STUDIES FOR SHORELINE CHANGES FOR LONG TERM
PROTECTION WORK AT TANNIRBAVI BEACH, MANGALORE FOR ONGC MRPL,
KARNATAKA

Mangalore Refinery and Petrochemicals Limited (MRPL), a subsidiary of ONGC, is located
on south of New Mangalore Port, in Dakshina Kannada District of Karnataka. A 17 kilometer long 48
inch sub-sea pipeline from SPM to Booster station was laid by MRPL. This pipeline got exposed
near shoreline in year 2016.

In this regard, MRPL approached CWPRS for curative measures for protection of exposed
pipeline. A temporary measure was suggested for protection of exposed pipeline during the
monsoon season which consisted of 30 m long cross submerged bund of sand filled geo-bags
placed on the sea bed at (-) 1.5 m.

Mathematical model study was conducted at CWPRS to check the effectiveness of proposed
structure in respect of shoreline distribution. Estimation of littoral drift distribution was carried out
with LITDRIFT model which indicated that net transport in a year would be of the order of 0.04
million cum towards South. Studies for simulation of shoreline changes was carried out with
LITLINE model which showed that the construction of 30 m long offshore breakwater (non
submerged structure) in (-) 1.5 m depth would result in negligible deposition of sand behind the
breakwater. Simulation with 100 m long offshore breakwater in (-) 1.5 m, (-) 2 m and (-) 3.0 m
depths showed increase in deposition of sand behind the Offshore breakwater.
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5569 - DESK AND WAVE FLUME STUDIES FOR DESIGN OF RESTORATION FOR DAMAGED
BREAKWATER AT OUTER HARBOUR VISAKHAPATNAM PORT,ANDHRA PRADESH

Visakhapatnam Port is located on the east coast of India. Visakhapatnam Port suffered
major damage due to Hud Hud cyclone and Visakhapatnam Port Trust requested CWPRS for the
remedial measures for the restoration of damaged breakwater. Based on the inspection report and
data received from VPT, the remedial measures for restoration of the damaged South breakwater
have been suggested.

The desk and wave flume studies for the design of restoration for damaged breakwater at
outer harbour Visakhapatnam port have been carried out at CWPRS.

The model tests for the design of restoration of trunk portion of damaged south breakwater
were conducted in 2-D wave flume by reproducing the section to a Geometrically Similar scale of
1:52. The model tests for the design of restoration of roundhead portion of damaged south
breakwater were conducted in 3-D wave flume by reproducing the section to a Geometrically Similar
scale of 1:55. Based on the studies, remedial measures for the trunk portion of the breakwater and
the round-head portion of the breakwater consists of 30 t tetrapods in the armour placed at 1:2
slope have been suggested.

(WP H120SEC!
W HIS-0 O

3-D Wave flume test for round-head portion
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5570 - WAVE TRANQUILITY STUDIES FOR DEVELOPMENT OF BERTHS AND FISHERIES
HARBOUR IN VASCO BAY, GOA

Mormugao Port Trust (MPT) proposes to develop POL berth, fisheries harbor, Passenger
and Port craft jetties and Mooring dolphins in Vasco bay, Goa. The Vasco bay is located at about
3.0 km upstream from the existing breakwater at Mormugao port. The size of the Vasco bay is about
800 m x 1000 m and the existing depths are of the order of 2-4 m below chart datum. The Vasco
bay is exposed to the direct incident waves from Arabian sea from predominant Northwest direction
during the non-Monsoon season (October to May) and during the southwest Monsoon season (June
to September), mostly the diffracted waves reach the Vasco bay area when the predominant waves
are incident from the West direction.

In the proposed layout, the dredged levels in front of the POL jetty are (-) 13.1 m and in the
fishing harbor area, the dredged levels are proposed as (-) 3.1 m. All construction is proposed to be
on solid reclaimed bunds along with piled deck structures. The capital dredging for this development
is estimated to be about 2.25 Mcum. The permissible wave tranquility limits have been considered
as; 0.50 m at POL jetty, 0.40 m at Passenger jetty and 0.30 m in the fisheries harbor.

The detailed wave tranquility studies for the proposed development in Vasco bay, Goa
using the physical wave model (G.S.: 1/100) with Random Sea Wave Generation (RSWG) system
were conducted at CWPRS for predominant incident waves from northwest direction ( Hs= 1.82 m,
fp= 0.167 Hz) and west direction ( Hs= 4.0 m, fp= 0.083 Hz). The significant wave heights near the
berthing face of POL jetty (294 m long), near the passenger jetty and at the fish landing quay would
not exceed the permissible limits for both incident wave conditions, viz. northwest and west. The
wave tranquility conditions for the development proposal in the Vasco bay area are almost same for
both incident wave conditions.

Break

Water / /Mormugao Port

Index Plan of Vasco bay, Goa
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5573 - IDENTIFICATION OF DUMPING GROUND LOCATION FOR DEVELOPMENT OF MARINA
FACILITY FOR M/S KARGWAL CONSTRUCTIONS PVT. LTD., GOA

It is proposed to develop marina facilities on the North bank of Zuari river by M/s Kargwal in
the vicinity of Bambolim beach, Goa. Marina is a yacht terminal to provide parking and refurbishing
facilities for all types of small boats and yachts for pleasure sailing.

The proposed site for Marina development would be dredged to -3m below CD involving
capital dredging of about 3.0 lakh cum. It is proposed to use 70% of the dredged material for
reclamation for marina facilites and remaining 30%, say about 1.0 lakh cum which is likely to
consists of soft silt and clayey material, would need to be disposed off in the sea using barges of
1000-1500 cum capacity. The proposed disposal ground has been identified as the existing disposal
ground of Mormugao Port at (-) 14.2 m depth, north of approach channel.

Mathematical model studies were carried out at CWPRS by using MIKE -21 HD and AD
modules to assess the suitablity of the proposed disposal ground such that neither it re-enters in the
dredged portions of port structures nor has any adverse impact on coastline or other marine
facilities adjacent to it.

The currents at proposed development site are of the order of 0.25 m/s during spring tide. Most
of the time, the sea currents are observed to be from south to north and the bed material to be
dredged is very fine silty-clayey type which tends to remain in the suspended state. Considering
flow direction and above considerations, disposal of 1.0 lakh cum dredged material is recommended
at (-)14.2 m depth contour in a 2 km by 2 km area (UTM 364600 E and 1706500 N) north of the
approach channel during the period September to March when the currents are predominantly in
north direction. The studies indicated that the dredged plume at this disposal site would not interact
with the port structures and the shore line.

P‘mpgs«ed‘,l\?/la[_i_né Locationigy

Proposed Disposal Grogn.d .

o

Location of Marina development and Disposal Ground
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5575 - DESK AND MATHEMATICAL MODEL STUDIES FOR DESIGN OF NAVIGATIONAL
CHANNEL AT NEW MANGALORE PORT, KARNATAKA

New Mangalore Port is located on the west coast of India at 74°48’ E and 12° 55’ N. It is an
artificially developed lagoon type all-weather port situated at Panambur, Mangalore, Karnataka
State. At present the available maximum draft at berth in New Mangalore Port is 14 m. The depths
at the berth and channel are (-) 15.1 m and (-) 15.4 m respectively below chart datum. The New
Mangalore Port Trust has proposed to deepen and widen the channel and lagoon area to
accommodate vessels of 1,50,000 DWT & above which require minimum draft of 18 m.

Desk and Mathematical model studies were carried out at CWPRS to ensure adequacy of
dimensions of the approach channel in terms of its width and depth for safe maneuvering of the
design ship.

The desk studies carried out following the International Guidelines and Practices indicated
that minimum width required for the Bulk Carrier and the LNG Carrier are 242 m and 300 m
respectively. Mathematical modeling studies for simulation of ship maneuvering using NAVIGA
software indicated that minimum base width of the channel required for safe maneuvering of the
design ship for the environmental conditions prevailing at the site is about 248 m at the start of the
approach channel and thereafter gradually increasing to 300 m at the entrance of the turning circle
for Bulk Carrier. For LNG Carrier, minimum width required at the start of the approach channel is
about 282 m at channel entrance at mid segment and thereafter gradually increasing to 350 m at
the entrance of the Turning circle. In view of above findings width of 300 m of the proposed
approach channel is found to be adequate except the at last stretch near the mouth where 350 m
width is required for LNG carrier. The tug assistance is required at the vessel speed of 1 knot for
safe maneuvering of the vessel in the last stretch of the approach channel. The depth along the
channel is computed through desk studies considering the influence of factors such as Squat,
Dynamic heel, wave response allowance, UKC, Allowance for bed level uncertainties and dredging
tolerance etc. It is seen that the proposed design depth of channel of 20 m is adequate for vessels
of both the types by taking into consideration the additional tidal water level.
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5577 - MATHEMATICAL MODEL STUDIES FOR WAVE TRANQUILITY FOR THE EXTENSION
OF BREAKWATER AT CAMPBELL BAY IN A & N ISLANDS

Andaman Lakshadweep Harbour Works, Port Blair has a proposal to extend the existing
breakwater at Campbell Bay by 300 m. Mathematical Model Studies for wave tranquillity using
MIKE21 BW model were carried out at CWPRS for the existing layout as well as with 300 m
extended breakwater. Initially, studies were done using MIKE-21 SW software for transformation of
deep water waves to near shore region for finding input wave conditions for MIKE 21 BW model.
Thereafter the proposed development was simulated for the incident wave directions from East, SE,
SSE and South.

MIKE 21 BW model studies indicated that the maximum wave height near wharf and Jetty
exceeds the tranquillity limit i.e. 0.5 m for incident wave directions from East and SE for existing
layout. However, the maximum wave height near Marine Hard are within the tranquility limit from
incident wave directions East, SE and SSE. Maximum and average wave heights near the Wharf,
Jetty and Marine Hard locations for existing layout and proposed extension of breakwater were used
to see the improvement in wave tranquillity after the extension of breakwater. In all the three
locations, wave heights remain within permissible limit i.e. 0.5 m for proposed extension of
breakwater except during stormy conditions. Hence, extension of breakwater by 300 meter length is
suitable from wave tranquility point of view.

PROPOSED EXTENSION OF 300M
SCALE 1400 AL DIMENSION ARE N M- BREAKWATER AT CAMPBELL BAY

Layout with proposed Extension of 300 m breakwater at Campbell Bay, A&N Islands
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5578 - MATHEMATICAL MODEL STUDIES TO ASSESS THE IMPACT OF RE-DEVELOPMENT
OF BERTHS 8 AND 9 ON VASCO BAY AT MORMUGAO PORT, GOA

The Mormugao port, one of the major ports, is located at the entrance of Zuari estuary on
the west coast of India. The existing 250 m wide approach channel is dredged to a depth of (-) 14.4
m and harbor area and turning circle to a depth of (-) 14.1 m. The Mormugao Port Trust (MPT) has
been executing the work of deepening the existing approach channel to a depth of (-) 19.8 m and
harbor areas to (-) 19.5 m. Mathematical model studies were conducted at CWPRS to find the
impact of re-development of berths 8 and 9, which would primarily involve additional deepening of
port area in front of the these berths (zones C1, B4 and B5) from existing (-) 14.1 m to (-) 19.8 m, on
the Vasco bay in respect of flow conditions and sedimentation. The capital dredging in the proposed
dredging area in front of berths 8 and 9 would be about 2.3 Mm® covering a plan area of about 0.39
Mm?. The maximum significant wave heights in the Vasco bay area are about 0.50 m. Maximum
spring tidal range is 2.4 m and the maximum currents in the port area range between 0.20 - 0.30
m/s. The bed material in the Vasco bay area is also of soft- silty -clayey type.

The Two Dimensional hydrodynamic model MIKE 21 HD, spectral wave model MIKE 21 SW
and mud transport Model, MIKE 21 MT and MIKE-21 AD model, have been used to simulate the
flow field, sediment transport and sediment plume movement respectively in the existing and the
proposed scenario. The mathematical model studies to observe the change in the flow conditions
and sedimentation patterns in the Vasco bay as a result of capital dredging in front of berths 8 and 9
revealed that there would be absolutely no change in the above parameters which signify that there
would be no effect on the Vasco bay as a result of re-development of berths 8 and 9. In addition to
the above, the studies conducted to see the path of sediment plumes during flood and ebb tides
generated as a result of dredging, also indicated that the sediment plumes would also not be
crossing the Vasco bay. Hence, there is no chance of sediments depositing in the Vasco bay as a
result of capital dredging in front of berths 8 and 9. Consequent to all above, it can also be inferred
that there would be no change in the shoreline patterns of the Vasco bay as a result of re-
development of berths 8 and 9.
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5581 - DESK STUDIES FOR PREDICTION OF EXTREME WAVE CONDITIONS FOR THE
PROPOSED DEVELOPMENT OF PORT AT VADHAVAN FOR M/S JNPT

M/s. Jawaharlal Nehru Port (JNP), Mumbai in association with Maharashtra Maritime Board
(MMB), Govt. of Maharashtra undertaking has a proposal to develop a modern Greenfield port at
Vadhavan in Maharashtra. The location of the 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. In
order to finalize the layout of the proposed port, various model studies were entrusted to CWPRS
and the layout of the port was finalised based on tidal hydrodynamics and wave tranquility studies.

For the studies to predict extreme wave conditions off the Vadhavan coast, storms occurred
during 1946-2015, were considered. The data on storm tracks, synoptic charts prepared by India
Metrological Department (IMD) were analyzed and about 95 storms were found to be of significance
for wave hindcasting studies.

Similar to the wave hindcasting studies, the prediction of extreme storm surge for various
return periods were carried out by analyzing storms for period 1990-2015. The storm surge is a rise
in water level of sea during stormy event and is the resultant effect of surges occurred due to the
inverted barometric effects as well as effect of wind stress on the sea surface. In all 41 cyclonic
stormy events were of significance to the proposed port site and its analysis for the computation of
storm surges reveal that about nine storm events have generated surge above 0.75 m off
Vadhavan. In order to predict the storm surges for different return periods, the hindcast storm surge
data were fitted in different distribution function viz. Gumbel, Weibull etc. and analysis reveals that a
storm surge of 2.0 m having 1 in 100-year return period may occur in the Port area at Vadhavan.

The wave transformation studies (from 30 m depth up to the breakwater) were carried out by
using Telemac software for the extreme wave event of 1 in 100 year return period for waves
approaching from west, west-southwest and southwest directions being the predominant directions.
The study revealed that significant wave height (Hs) on seaside of breakwater will vary between 6.8
m and 7.5 m having T,= 18 sec. for 1 in 100 year return period.
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5582 - MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS & SILTATION FOR THE
DEVELOPMENT OF PROPOSED PORT AT VADHAVAN FOR M/s JNP

The Government of India (GOI) has a proposal to develop a major all-weather Greenfield
port at Vadhavan. 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 about 110 km north of Mumbai. The
development of port is under consideration through a joint venture between Jawaharlal Nehru Port
(INP) working under Ministry of Surface Transport, GOl and Maharashtra Maritime Board (MMB) of
Government of Maharashtra (GoM). The port limit extends up to 26 m depth in the deeper part of
the sea with an area of about 175 Sg km and is about 11 km North of Tarapur Atomic Power Station
(TAPS) as shown in Fig.1. The northern limit of the proposed Vadhavan Port is on the southern side
of entrance to the Dahanu creek.

Location Plan of Proposed Port at Vadhavan

The proposed port is to be developed on the seaward side of the headland at Vadhavan and
will have entrance through the navigational channel from the Arabian Sea. The stack yard area of
about 1428 ha. is proposed to be reclaimed in the intertidal zone at Vadhavan point. The type of
tides prevailing at Vadhavan is of semi-diurnal, macro type with tidal range of about 6 m.

The JNP initially proposed two layouts of the port to be studied from tidal hydrodynamic
considerations. The mathematical model studies were carried out to assess the tidal flow field at
proposed berths/terminals to confirm suitability of layouts. The oceanographic data provided by JNP
for non-monsoon season (2017) in Vadhavan port area was used for calibrating the model. The well
calibrated hydrodynamic model was used to study flow field for the layouts (9A & 9B) proposed by
JNP. The model studies revealed that there is formation of large eddy in dredged area at the
proposed berth locations (current strength 0.43 m/s) as well as strong eddy (maximum current
strength of 1.3 m/s during the flood phase of the tide) at the entrance of the port creating
undesirable flow conditions at berths as well as at the entrance of harbour. These port layouts were
further modified by JNP to Option-1 and option-3 (optimized) by changing the alignment of
breakwater. However, the formation of eddy in harbour area as well as at the entrance of harbour
remains unchanged hence these layouts needs modifications. Various alternatives of port layout by
changing the shape of reclamation, alignment/ extension of breakwater to achieve desirable flow
conditions in harbour area were studied by CWPRS. The studies with curvilinear shape of
reclamation and extension of breakwater reveal that the flow near reclamation was streamlined as
well as it improves the flow conditions near the entrance to the harbour having 10.3 km long
breakwater. However the propagation of the eddy in the harbour area from the southern roundhead
end of breakwater remains unchanged. Thus to prevent the propagation of this eddy, it is inevitable
to adopt measures like construction of Current Deflecting Wall (CDW) as shown in Fig.2. The CDW
of about 1.9 km length at about 750 m on the leeward side of the southern roundhead end of the
breakwater (CWPRS- Alternative-5) reveal that the eddy gets trapped between CDW and leeward
side of breakwater and its further propagation into the harbour area is prevented. This layout
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achieves the desirable flow conditions at all berth locations as well as at entrance to harbour. The
curved shape of reclamation in Alternative-5 was slightly modified as Alternative-6 to accommodate
the proposed railway line and this layout studied was recommended as a final layout (CWPRS-
Alternative-6). This final layout considered for the estimation of likely rate of deposition in dredged
areas of the harbour reveal that average rate of deposition of sediment in dredged areas will be
about 0.54m while it will be 0.11m in navigational channel. The total quantum of maintenance
dredging in the dredged area will be about 3 million cum for non-monsoon season only.
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Final Layout of Port at Vadhavan and Likely Rate of Siltation in Harbour Area
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5583 - MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS & SILTATION FOR THE
DEVELOPMENT OF PROPOSED PORT AT VADHAVAN FOR M/s JNP

The Government of India (GOI) has a proposal to develop a major all-weather Greenfield port at
Vadhavan. The development of port is under consideration through a joint venture between
Jawaharlal Nehru Port (JNP) working under Ministry of Surface Transport, GOl and Maharashtra
Maritime Board (MMB) of Government of Maharashtra (GoM). The port limit extends up to 26 m
depth in the deeper part of the sea with an area of about 175 Sg km and is about 11 km North of
Tarapur Atomic Power Station (TAPS). The northern limit of the proposed Vadhavan Port is on the
southern side of entrance to the Dahanu creek.

The proposed port is to be developed on the seaward side of the headland at Vadhavan and
will have entrance through the navigational channel from the Arabian Sea. The stack yard area of
about 1428 ha is proposed to be reclaimed in the intertidal zone at Vadhavan point. The type of
tides prevailing at Vadhavan is of semi-diurnal, macro type with tidal range of about 6 m.

Mathematical model studies were carried out at CWPRS to assess the tidal flow field at
proposed berths/terminals to confirm suitability of layouts. Various alternatives of port layout by
changing the shape of reclamation, alignment/ extension of breakwater to achieve desirable flow
conditions in harbour area were studied by CWPRS. The studies with curvilinear shape of
reclamation and extension of breakwater revealed that the flow near reclamation was streamlined
as well as it improved the flow conditions near the entrance to the harbour having 10.3 km long
breakwater. However, the propagation of the eddy in the harbour area from the southern roundhead
end of breakwater remains unchanged. Thus, to prevent the propagation of this eddy, it is inevitable
to adopt measures like construction of Current Deflecting Wall (CDW). The final layout considered
for the estimation of likely rate of deposition in dredged areas of the harbour reveal that average
annual rate of deposition of sediment in dredged areas will be about 0.54 m while it will be 0.11 min
navigational channel. The total quantum of maintenance dredging in the dredged area will be about
3 million cum for non-monsoon season only.
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5585 - DESK AND WAVE FLUME STUDIES FOR DESIGN OF BREAKWATERS FOR THE
DEVELOPMENT OF FISHERY HARBOUR AT PORBANDAR, GUJARAT

Government of Gujarat has a proposal to develop a fishery harbour at Porbandar to
cater for larger benefits to fishermen communities and overall development of the area. The
proposed Layout consists of two breakwaters, 1658 m long Eastern breakwater and 1038 m
long western breakwater with 100 m wide opening at the harbour entrance. The desk and
wave flume studies were conducted at CWPRS for the design of breakwater cross-sections
for the fishery harbour. The cross section consists of 2 t tetrapods from the root to -1 m bed
level for both the breakwaters, 5 t tetrapods in the armour from - 1 m to -3 m bed levels, 12
t tetrapods in the armour from - 3 m to -6 m bed levesl, 12 t tetrapods in the armour from - 6
m to -8 m bed levels, 15 t tetrapods in the armour for western breakwater roundhead
portion at -8 m bed level, 15 t tetrapods in the armour for eastern breakwater roundheads
portion at -9.0 m bed level have been suggested. The hydraulic stability tests were
conducted in the wave flume by reproducing the sections to a Geometrically Similar (GS)
model scale of 1:41. The sections were found stable up to a significant wave height (Hs) of
5.8 m, hence were recommended for construction.
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Layout plan of fishery harbour Wave flume test of breakwater
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5586 - DESK AND WAVE FLUME STUDIES FOR THE DESIGN OF COASTAL PROTECTION
WORK AT AIRFORCE STATION IN DWARKA, GUJARAT

The shoreline of Air Force station adjacent to the Lighthouse at Dwarka acts as a headland
portion is subjected to higher wave attack. The sea coast made up of limestone is suffering vertical
cliff type erosion due to the higher wave action. The large size cavities have been formed due to
severe erosion of the underlying layer of limestone and also the size of the cavities are increasing
day by day. In order to protect the coastline, based on the available beach/bank profile data
provided by the Project Authority, desk and wave flume studies were carried out at CWPRS for the
design of seawall at Air Force station in Dwarka.

The hydraulic stability tests were conducted in the wave flume by reproducing the sections to
a Geometrically Similar (GS) model scale of 1:25. The design of coastal protection work in the form
of seawall with 3 t tetrapods in the armour layer has been evolved at different chainages. The
section consists of 3 t tetrapods in the armour layer placed on 1:2 slope (double layer) from el.
+2.0 mto El. +7.5 m. A 4.0 m wide toe-berm consisting of 1- 2 t stones is provided at El. +2.0 m.
The crest of the seawall is proposed at EIl.+7.5 m with the crest width of 3.0 m and the parapet top
at El. +8.0 m. Secondary layer consists of 200-400 kg stones and the core consists of 20 to 200 kg
stones. The waves in the shallow zone are breaking and design of protection works carried out
considering breaking wave height of about 3.6 m at the Highest High Water Level (HHWL) of + 3.9

- VERTICAL CLXEE PROFILE ATCH. 551

ISEAWALLSIA TRNAIRINFORCEMISTATION!

scl
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Coastal erosion at Airforce station Wave flume test for design of seawall
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5487 - ESTIMATION OF SITE-SPECIFIC SEISMIC DESIGN PARAMETERS FOR KANHAR
IRRIGATION PROJECT, UTTAR PRADESH

For detailed dynamic response analysis of important structures such as dams, the ground
motion is required to be defined in terms of horizontal and vertical components of acceleration time
history of the earthquake ground motion. Design spectra for different damping values are evaluated
to obtain the seismic coefficients required for preliminary design. The 5% damped target response
spectra are estimated using deterministic and probabilistic seismic hazard analysis approaches. The
target spectra are then used to generate the compatible design accelerograms and their respective
spectra.

The proposed Kanhar irrigation Project (KIP) envisages the construction of 39.90 m high and
3.24 km long composite dam across the river Kanhar, in Uttar Pradesh, with a gross command area
of 37320 Ha. The site falls in the seismically active Central Indian Tectonic Zone (CITZ) in central
Indian region, in seismic zone lll which has experienced several moderate to large earthquakes in
the past.

Since the deterministic spectrum of horizontal ground motion governed by the Maximum
Credible Earthquake (MCE) magnitude of 6.5 on the Son Narmada South Fault (SNSF), it is taken
to be the horizontal deterministic target spectrum. The target response spectrum in the probabilistic
approach is estimated by considering the effect of all the earthquakes with appropriate spatial
distribution in the various source zones during a specified exposure period. For MCE condition, the
probabilistic spectral amplitudes are obtained with a confidence level of 96 % and 81% respectively
in 100 years. Since the difference between the deterministic and probabilistic spectral amplitudes,
for both components of MCE and DBE conditions, is more than 25% at the periods of interest, the
weighted averages of the two, using equal weights of 0.5, have been taken to be the target spectra.

The 5% damped target response spectra thus obtained, are used to generate the compatible
accelerograms. The values of the peak ground accelerations for horizontal and vertical components
of motion are found to be 0.22 g and 0.14 g, for MCE and 0.12 g and 0.07 g for DBE conditions
respectively. The acceleration response spectra for damping ratios of 2%, 3%, 5%, 7%, 10% and
15% of critical are computed from the design accelerograms.
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5488 - ESTIMATION OF SITE-SPECIFIC SEISMIC DESIGN PARAMETERS FOR RUPALIGAD
RE-REGULATING DAM, INDIA / NEPAL

The Rupaligad Re-regulating Dam (RRD) envisages the construction of a 95 m high
concrete gravity dam across Mahakali river in the district of Champawat, Uttarakhand, India and
Baitadi, Nepal. The project site is located at latitude 29° 16’ 55” N and longitude 80° 18’ 20"E in the
highly seismic Himalaya tectonic province.

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 Maximum Credible Earthquake (MCE) magnitude of 8.0 associated with
detachment plane at closest rupture distance of 17.2 km and magnitude 6.5 associated with the
Ramgarh Thrust at a closest rupture distance of 10.0 km have the highest spectral amplitudes but in
differing period ranges and hence the envelop of these two spectra 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 level of ground motion, the
deterministic spectrum is higher than the probabilistic spectrum for both the horizontal and vertical
components. Since the difference between the deterministic and the probabilistic spectral
amplitudes, for horizontal and vertical components, are greater than 25% in the period of interest,
the average of the two have been taken to be the target spectra for MCE and DBE level for
horizontal and vertical components.

The 5% damped target response spectra thus obtained, are used to generate the
compatible accelerograms. The values of the peak ground accelerations for horizontal and vertical
components of motion are found to be 0.50 g and 0.38 g for MCE condition, and 0.31 g and 0.19 g
for DBE conditions respectively. The acceleration response spectra for damping ratios of 2%, 3%,
5%, 7%, 10% and 15% of critical are computed from the design accelerograms.
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5498 — ESTIMATION OF DYNAMIC PROPERTIES OF ROCK CORES BY RESONANT
FREQUENCY TEST FOR ROCK SAMPLES FROM KUDANKULAM NUCLEAR POWER
PLANT (KKNPP) UNITS 3 & 4, KUDANKULAM, TAMIL NADU

Knowledge of the dynamic elastic properties like modulus of elasticity (E,), modulus of

rigidity (G, ) and Poisson’s ratio (1) of the foundation rock up to significant depth is essential

for design of important engineered structures. These properties were estimated for the
proposed plant area of Kundankulam Nuclear Power Corporation phase 2. The locations are
being tested for the expansion of the phase 2 part of the nuclear plant, for the new structures
Reactor Building 3 and Reactor Building 4 by testing of the nine core samples collected by
M/s Fugro Geotech Pwvt. Ltd., Mumbai from Nine boreholes (BH). The depth of nine
boreholes BH 1, BH 2, BH 3, BH 4, BH 5, BH 6, BH 9, BH 13 and BH 20 was varying from
3.0 m to 32.5 m. Non-destructive Testing method by resonant frequency Test was used for
this purpose.

Fundamental frequencies of rock samples in longitudinal and torsional modes of
vibrations were estimated by using resonant frequency test method confirming to the
requirement of ASTM-C 215-02. “ERUDITE MKIV” from M/s CNS Farnell Ltd UK, attached
with an oscilloscope was used for estimating the resonant frequencies of test samples. The

dynamic elastic constantsE,, G, and p based on fundamental frequencies of vibrations in

longitudinal and torsional modes of vibrations were found to vary from 74.64 to 97.78 GPa,
31.23 to 38.12 GPa and 0.19 to 0.28, respectively.

Test setup for determination of resonant frequency in longitudinal mode of vibrations
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5511 - MATHEMATICAL MODEL STUDY FOR ROUTING OF FLOWS IN RIVER
NARMADA FROM SARDAR SAROVAR DAM TO BHARUCH, GUJARAT

Narmada River has experienced floods during the past in which many villages along
its banks got severely affected. The extent of damage caused by flooding can be minimized
by the application of strict flood zoning procedures based on prediction of highest flood
levels in Narmada River downstream of Sardar Sarovar Dam for extreme flood events. Also,
at the same time the extent of sea water intrusion with only minimum assured flow in the
river and high tide is also an important issue from the point of view environmental protection.
Studies were carried out in past to assess the morphological and environmental changes

that might occur gradually in Narmada River reach downstream of Sardar Sarovar Dam.

Accordingly, a 1D mathematical model study has been carried out at CWPRS; Pune
to simulate the flow conditions in River Narmada downstream of SSP, for peak discharges
provided by project authorities for different return periods and also for minimum assured
flows. Development of 1-D mathematical model using topographic data, calibration of
mathematical model using observed G-Q data and prediction of flood levels for extreme
discharges for different return periods as well as minimum flows of 600 & 1000 cusecs
discharges were carried out. The discharge contribution from the two main tributaries i.e
Orsang and Karjan Rivers as well as free catchment downstream of SSP were properly
accounted while routing the flows through Narmada River.

The Narmada River reach of 157 km from SSD upto its mouth downstream of
Bharuch had been simulated. The model was well calibrated and validated for observed
peak flood corresponding to 100 year return period flood by adjusting Manning’s roughness
coefficient. For the peak discharges corresponding to 50 year, 100 year return period and
SPF, maximum flood levels are well confined within the cross sections of the river, except at
few locations. There may be significant inundation downstream of Garudeshwar extending
beyond both the banks of River Narmada for PMF condition with no flow from upstream, tidal
water may propagate upto 60 km upstream of Bharuch city. If 600 cusecs and 1000 cusecs
of discharge are released from SSD this effect seems to be reduced to 40 km and 34 km
respectively upstream of Bharuch city. It was recommended that the studies be updated
after completion of Indra Sagar Project (ISP) and considering releases available to Sardar
Sarovar Project (SSP) etc.
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5520 - UNDERWATER SEISMIC REFLECTION SURVEY FOR M/s MAZAGON DOCK
SHIPBUILDERS LIMITED AT MUMBAI, MAHARASHTRA

Movement of ships constructed at M/s Mazagon Dock Ltd (MDL), Mumbai towards
open sea and to Naval Dock Yard — ND (Mbi) is presently constrained by absence of
sufficient water depths near the Kasara terminal of the Mazgon Dock. The maximum water
depth required for safe navigation of ships from MDL would be about 8.0 m. Considering
this requirement; it was proposed to deepen the channel by 4.0 m for navigation between
MDL and Naval Dock/open sea. In this connection, Chirp sonar and dual frequency echo-
sounder studies were carried out during 2016 along 11 traverses between turning circle and
OCT covering areas of both the alternative channel alignments to study the subsurface
stratigraphy. Under the study, it was further proposed to cover area between North wall of
New Wet basin to North boundary of Adcock yard. To cover this area Chirp sonar and dual
frequency echo-sounder studies were carried out employing CHIRP SBP and echo sounder
along 19 traverses of lengths varying between 87 m to 514 m. Tide variations during the
survey period were noted down using a tide pole installed at MDL Jetty. The Transmitter
cum receiver (Tow Fish) of the CHIRP system was operated at a frequency band of 0.5 to 8
KHz, delivering a power of 800 Watt at the repetition rate of 2 pulses per second for
achieving the desired quality in the records. Tidal variations measured during the course of
the survey were used to convert interpreted section with respect to chart datum.

The seismic records showed two to three reflectors including sea bed. From the data
of boreholes drilled in the survey area, the strata between the seismic reflectors are
correlated with soft marine clay, soft to compact marine clay and rock. In locations where
borehole was terminated prior to touching rock, the same was found deeper from the seismic
records than the borehole termination depth. In the area surveyed sea-bed level varies from
+1.33 m and -3.69 m while the rock was occurring at depths between -4.72 m and -16.60 m
with respect to chart datum. The evaluated sea-bed and rock levels will help in finding the
guantity of overburden and rock to be dredged for deepening the channel between MDL
and Naval Dock, Mumbai-ND(Mbi)/open sea and for selection of a navigation channel from
two alternate alignments.
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5547- SEISMIC TOMOGRAPHY STUDIES AT ANJUNEM DAM, GOA

The 176 m long, 42.8 m tall Anjunem dam across Costi Nadi, is located in the Madei
Basin near Anjunem village in Sattari taluka of north Goa District. The dam is situated on
the Sanquelim-Belgaum highway in Chorla ghat, 10 km from Sanquelim town and 42 km
from Panaji.

The project comprises a gravity masonry dam, pick up weir and two canals, on right
and left bank sides. The dam has 11 blocks including a spillway comprising four bays
each of 7.62 m width and 5 piers each of 3.0 m width. Anjunem lIrrigation Project is a
medium irrigation project completed in the year 1989. Subsequently, seepage was
observed through the masonry in the downstream face of the dam.

Identification of seepage through the dam was proposed to be studied by CWPRS
using seismic tomographic investigations. Accordingly, seismic tomography survey was
carried out in two stretches one each along the dam on left and right bank sides
respectively in June, 2017 when the water level in the reservoir was low, in order to
cover maximum portion of the dam body. In stretch I, four horizontal and two vertical
planes and in stretch II, four horizontal planes were covered. The travel time data for
tomographic analysis was collected by placing geophones on the downstream face of
the dam and hammer points on the upstream face of the dam.

The velocity distribution between each consecutive pair of source line and receiver
line of the plane was computed using Simultaneous lIterative Reconstruction Technique
(SIRT). The weak zones, will be represented by low velocity values and hence can be
delineated. Results of the seismic studies revealed that the velocity of the masonry in
this dam portion, generally, varies from 1500 m/sec to 4000 m/sec. From the obtained
wave velocities it was inferred that the masonry having velocities more than 3000 m/sec
is of good and 2500 to 3000 m/sec may be of moderate quality. However, in some
planes velocities less than 2500 m/sec are observed indicating that the masonry is of
inferior quality. In all, 14 weak zones with varying dimensions and orientations are
inferred in the investigated portion. It was recommended that proper treatment of these
weak zones is to be carried out so as to strengthen the masonry of the Anjunem dam for
reducing seepage.

u/s

Chainage (m)

15

P- wave velocity distribution along plane 1-1 (132.5 m - 147.5 m stretch II)
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5567 - VIBRATION AND NOISE MEASUREMENT FOR PUMPS IN FIVE PUMPING STATIONS
ON SAURASHTRA BRANCH CANAL, GUJARAT

The Saurashtra Branch Canal (SBC), part of the Narmada Main Canal (NMC), off taking
from the Sardar Sarovar dam, aimed at supplying water to the drought prone area of Saurashtra
region, Gujarat. A 104.46 km long SBC starts from NMC near Kadi, Mehsana and in the initial reach,
half of the canal passes through a constantly falling ground and again rises before joining the
reservoir formed by Dholi Dhaja Dam near Surendranagar, Gujarat. Five pumping stations (PS1 to
PS5) in series installed with 26 Concrete Volute (CV) Pumps and 22 Vertical Turbine (VT) Pumps
are used for lifting of water in the rising limb of the canal. Vibration and noise measurements for all
these 48 pumps as per the standard norms were carried out by CWPRS. For operating pumps of
different capacities, the Hydraulic Institute Standard (ANSI/HI 9.6.4-2000), USA recommends 7.11
mm/s RMS velocity as the allowable safe vibration level and various International Standards (ISO-
1999, IINCE, NISOH, etc.) recommend 85 dBA as the safe noise level. The vibration and noise
measurements for all the CV and VT pumps have been carried out by using Digital Vibration Meter
and Sound Level Meter, respectively. The vibration measurements for CV pumps were carried out at
three locations, such as motor top, gear box and pump top whereas for VT pumps at two locations,
such as motor top and pump top. The results of noise and vibration measurements for all the five
stations are presented in the form of histograms. From the analysis of data it has been found that
the vibration levels observed at each position for all the VT pumps (PS1 to PS5) are well within the
adopted safe vibration levels. The observed average noise levels for all the CV pumps and most of
the VT pumps (PS1 to PS5) have exceeded the adopted safe noise level (85 dBA). It was therefore
suggested to take remedial measures for minimizing the noise and vibration levels at the pumping
stations where it has exceeded the safe limit.

Sardar Satavar (Narmada) Projeet
Saurashtra Branch Canal

Vibration and noise measurements for CV & VT pumps at PS3
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5571 - ANALYSIS AND INTERPRETATION OF SEISMOLOGICAL DATA FOR INDIRA SAGAR
POWER STATION, MADHYA PRADESH (PERIOD JAN-2013 TO DEC-2015)

Indira Sagar Project (ISP) is a multipurpose project, located approximately at Latitude 22°
17’ N and Longitude 76° 28’ E in Khandwa district of Madhya Pradesh across the River Narmada.
The project consists of a 92 m high concrete gravity dam, a powerhouse with generating capacity of
1000 MW and a large reservoir with storing capacity of 12.22 Bm?® (Billion Cumec) with water
spread area of 913.48 sq. km. The project is located in the peninsular India considered to be a
seismically stable region. However, the area of Indira Sagar project forms a part of the ENE-WSW
trending Son Narmada Tapti (SONATA) tectonic zone which is characterized by low to moderate
level of seismicity. To study the possible influence of reservoir impounding on the local seismicity
pattern and to monitor the current seismic activity in the area of Indira Sagar project, a local network
of eleven observatories was deployed. Each observatory is equipped with 1 Hz short period
seismometer connected to analog micro earthquake recorder. The analysis of data collected for the
period January-2013 to December-2015 to study the temporal, spatial and magnitude distributions
of local seismicity was carried out at CWPRS. The total number of local events recorded at the
eleven observatories is 318. For 23 events recorded simultaneously at three or more number of
stations epicentral locations are obtained which are found to be dispersed all over the SONATA
zone except some small concentration of events near Omkareshwar observatory. The majority of
events are located between Dhar Lineament and Son Narmada South Fault, south of the Narmada
river. The level of seismicity is almost stable since 2012 and there is no appreciable change in the
seismicity of the area around Indira Sagar Power Station.
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5572 - ESTIMATION OF SITE-SPECIFIC SEISMIC DESIGN PARAMETERS FOR TLAWNG
HYDRO ELECTRIC PROJECT, MIZORAM

The Tlawng Hydroelectric Project (TLHEP) envisages construction of a rock-fill dam across
the river Tlawng in Aizwal, Mizoram at Lat. 23°37°31” N and Long. 92°40’15” E. The contemplated
dam of height 150 meter and length 400 meter across the river Tlawng is to produce installed
capacity of 54 MW of hydroelectricity by utilizing 2100 meter head race tunnel along the river. The
site lies in Zone V of the seismic zoning map of India. Using regional data on tectonic features and
associated seismicity, along with local geotechnical characteristics, site-specific seismic parameters
have been estimated at CWPRS for earthquake resistant design of the various components of the
project, using both deterministic and probabilistic approaches. The spectra of Maximum Considered
Earthquake (MCE) magnitude of 6.5 associated with Mat Fault at closest R, (closest distance to the
horizontal projection of the fault rupture) distance of 6 km 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 Design Basis Earthquake (DBE) level of ground
motion, the spectral amplitudes of the probabilistic spectra are lower than the deterministic spectra
in lower periods and higher in remaining period range for both, horizontal and vertical components
of ground motion. At the period of interest, the difference between the two spectra is found to be
less than 25% for the horizontal and vertical components of both MCE and DBE levels of ground
motion. Hence, the envelope of the two has been taken to be the target response spectra for MCE
and DBE levels for horizontal and vertical components.The 5% damped target response spectra
thus obtained, are used to generate the compatible accelerograms. The acceleration response
spectra for damping ratios of 2%, 3%, 5%, 7%, 10% and 15% of critical are computed from the
design accelerograms. The values of the peak ground accelerations for horizontal and vertical
components of motion are found to be 0.46 g and 0.32 g for MCE condition, and 0.26 g and 0.16 g
for DBE conditions respectively.
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5493 - 3D STRESS ANALYSIS BY FEM OF SPILLWAY BLOCK NO.4, POLAVARAM DAM, A.P.

Polavaram project is under construction on river Godavari in West Godavari district of
Andhra Pradesh. The project is a multipurpose project for development of Irrigation, hydropower
generation and to fulfill drinking water requirements of East & West Godavari, Vishakhapatnam, and
Krishna districts of Andhra Pradesh. The project will provide irrigation to 2.91 Lakh Hectares (CCA)
and hydropower with installed capacity of 960 MW apart from 23.44 TMC (663.7 MCM) drinking and
industrial water supply. Polavaram gravity dam is to be constructed using mass concrete design mix
consisting of M15 and M25 grade equivalent mixes. The Polavaram project lies in seismic zone lIl.
The present study deals with 3D stress analysis by FEM of 49.75 m high spillway Block No. 4 carried
out to evaluate the tensile stresses and displacements developed at critical locations in the body of
the spillway blocks under static load combinations and static plus earthquake load combinations.

Earthquake analysis has been carried out as per criteria mentioned in IS: 1893-1984 by
considering hydrodynamic forces based on Westergaard added mass theory. The volume of Spillway
block No.4 has been discretized into 117916 four noded linear tetrahedral solid elements using
28571 nodes by including all the details of openings such as Seepage gallery, vertical prestress shaft
and exposed foundation rock strata using LUSAS general purpose Finite Element software version
14.3. Under Earthquake load combinations including static loads, the maximum tensile stress of the
order of 31.15 kg/cm? per unit length, has been found to have developed near the crest of spillway
and at upstream face under load combination —'G’. Very high tensile stresses are developed at the
interface of the pier and spillway crest. The tensile stresses are exceeding the permissible limits
under all load combinations. Also very high compressive stress is developed at the prestress tendon
anchoring locations in vertical prestress shaft. The displacements along three directions under all
load combinations are not excessive. Steel reinforcement in high stress concentration zones in the
spillway pier has been suggested.

3D FEM Model of Spillway Block Maximum Principal Tensile stress in
No. 4 including Foundation Spillway Block No.4 under Load Com. G
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5501 - DETERMINATION OF PROPERTIES OF MATERIAL FOR ASSESSING SUITABILITY FOR
CONSTRUCTION OF HEARTING ZONE OF PROPOSED LOWER TAPI EARTHEN DAM,
JALGAON, MAHARASHTRA

An earthen dam of 21.8 m high and 860 m long, is proposed to be constructed under Lower
Tapi Project across the river Tapi in Amalner Taluka of Jalgaon district, Maharashtra. Laboratory
Tests such as Particle Size Gradation, Atterberg’s limits, Compaction, Specific gravity, Dispersion,
Direct shear, Triaxial shear, consolidation and permeability were conducted at CWPRS, Pune on six
soil samples collected from site, to assess suitability for construction of hearting zone. According to
BIS classification, samples Q1-1/4, Q1-2/4 & Q1-4/4 are classified as MH, i.e. Silt of high plasticity,
sample Q1-3/4 is classified as SC, i.e. clayey sand, sample Q2-1/2 is classified as SM, i.e. Silty
sand & sample Q2-2/2 is classified as ML (Silt of low plasticity. Compaction tests indicated
Maximum dry Density (MDD) and Optimum Moisture Content (OMC) for soils classified as MH,
ranging from 1.45 to 1.56 gm/cc & 25.05 to 27.91% respectively. For sample Q1-3/4 1.47 gm/cc and
25.51%, for sample Q1-4/4 1.45 gm/cc and 27.91%, for sample Q2-1/2 1.84 gm/cc and 14.08% and
for Q2-2/2 sample 1.87 gm/cc and 18.36% respectively. Specific gravity values are found to be in a
range of 2.28 to 2.55.

Crumb test was carried out to determine dispersive characteristics of clay soil indicated that all
soil samples are non-dispersive in nature. Direct shear test results of sample Q1-3/4 indicated that
cohesion (c) is 0.174 kg/cm? and the internal friction angle (¢) is 21.2° and sample Q2-1/2 indicated
that cohesion (c) is 0.038 kg/cm? and the internal friction angle (¢) is 34.5° in drained condition and
Shear strength parameter values, ¢ and ¢, as determined by triaxial shear tests for sample Q1-1/4
0.0725 kg/cm? and 15.3° for sample Q1-2/4, 0.2141kg/cm? and 19.3° for sample Q1-4/4,
0.2365kg/cm? and 19.4° for sample Q2-2/2, 0.764 kg/cm? and 25.5° respectively. According to BIS
8826-1978 on ‘Suitability of soil for construction of zoned earthen dams’, the soils classified as SC
and SM are fairly suitable for construction of core of a zoned earth dam. The soil samples classified
as MH (Silt of high plasticity) and ML (Silt of low plasticity) are poor for construction of impervious
core of a zoned earth dam. As such the materials Q1-3/4, Q2-1/2 are found to be fairly suitable for
earth dam impervious core. However, the materials Q1-1/4, Q1-2/4, Q1-4/4 & Q2-2/2 are not found
suitable for earth dam construction, for impervious core.

Compaction Test - Lab No. 13806 Direct Shear Test -Lab No. 13808
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5514 - ANALYSIS AND INTERPRETATION OF DAM INSTRUMENTATION DATA FOR PERIOD
JANUARY 2015 TO DECEMBER 2015 FOR SPILLWAY BLOCK 13, INDIRA SAGAR DAM, M.P.

Indira Sagar dam is a concrete gravity dam across river Narmada with a height 92 m and
length 653 m 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 from installed 8 units of 125 MW each. In order to
monitor the structural behaviour of dam, various instruments such as Foundation Piezometers,
Stress meters, Extensometers, Reservoir Water Level Meter, 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 from installed instruments are collected by Project officials every fortnight since year
2003 and sent to CWPRS at regular intervals for further studies. The studies include detailed
analysis and plotting of data of various parameters along with reservoir water level Vs time, 2D
Stress analysis by FEM, using LUSAS ver.14.3 software of dam block under various load
combinations, interpretation of results and comparison with design / computed values and plotting of
isotherms from installed thermometer data in respect of Spillway block no. 13. Studies though
primarily cover the results between Jan 2015 to Dec 2015, for the sake of continuity monitoring
behavior of instruments for the entire period between January 2003 to December 2014 has been
covered.

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 regular dam behavior,
remain within allowable limits and fairly match with computed values.
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5519 - TEMPERATURE CONTROL STUDIES ON MASS CONCRETE MIX M15A80 FOR
SPILLWAY BLOCKS OF POLAVARAM DAM, WEST GODAVARI, ANDHRA PRADESH

Polavaram composite dam being constructed across Godavari river in West Godavari district
of Andhra Pradesh, consists of two earthen portions and mid concrete gravity spillway. The spillway
is being constructed using mass concrete design mix consisting of M15 and M20 grade equivalent
mixes. The major inner portion of the spillway is proposed to be constructed using M15A80 grade
equivalent mass concrete design mix having maximum size of aggregate (MSA) as 80 mm. The
placing of mass concrete in huge quantity in short time interval results in development of very high
temperature in the interior portion of the dam due to heat of hydration of cement, which induces
thermal stresses and may cause development of fine cracks in the green concrete.

In order to limit thermal stresses during construction of the dam and maintaining structural
integrity, temperature control studies were undertaken by CWPRS, Pune with a proposed design
mass concrete mix M15A80. The study involved estimation of strength parameters, thermal
properties and analysis of measured parameters to arrive at suitable placement temperature and lift
height by maintaining lift interval of 72 hrs under average annual air and mean summer
temperatures. Pre-cooling requirements have been estimated in order to maintain requisite placing
temperature during different climatic conditions. Based on the extensive laboratory studies and site
conditions, it has been recommended that construction of spillway in mass concrete needs to be
carried out by maintaining placement temperature at 13°C and lift height of 1.5 m at lift interval of 72
hours between two successive lifts during annual mean air temperature at 28.9°C. Similarly during
mean summer air temperature at 31.5°C, the placement temperature of mass concrete need to be
maintained at 12°C by maintaining a lift height of 1.5 m and lift interval of 72 hours between two
successive lifts. Continuous curing of placed concrete lifts with water, using suitable arrangement, is
advisable to maintain maximum temperature rise within allowable limits.

Placement Temperature of mass concrete for lift interval of 72 hrs
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5521 - GEOTECHNICAL STABILITY STUDIES AND SETTLEMENT ANALYSIS FOR PROPOSED
BREAKWATERS AT 2"° STAGE DEVELOPMENT OF KARWAR PORT, KARNATAKA

Karwar port is a natural all weather port situated at Baithkhol in Uttar Kannada District,
Karnataka. Presently Port has berthing length of 456 m, which is being extended by 61 m towards
south. In the 1% stage of development, a breakwater of 250 m was constructed. Port Division,
Karwar, Government of Karnataka have a proposal for 2" stage development of the port to cater to
the projected traffic of five million tons per annum. There is a proposal to create infrastructural
facilities with 14 m depth in the harbour to accommodate Bulk Carriers of 60000 DWT and Container
ships of 55000 DWT. It is also proposed to extend the existing 250 m long south breakwater by
another 145 m (85 m + 60 m). Construction of north breakwater is also planned.

In this regard, the designed sections which were hydraulically safe were assessed for
geotechnical stability. Geotechnical stability of a breakwater comprises of Slope stability and
settlement analysis. The North breakwater was founded on 1.5 m thick soft clay followed by 3.2 m
thick clayey fine sand and 4.8 m silty fine sand, below which weathered granite rock existed. As
such, maodifications in the sections viz. addition of extra berm or flattening of slopes were
recommended to make them geotechnically safe. Two dimensional analysis of modified sections
was conducted using numerical modeling software FLAC to compute maximum settlement and
sinkage profile. Maximum vertical settlement was found to be 0.99 m, 1.17 m and 1.22 m for
sections A-A, B-B and C-C respectively.

The South breakwater was founded on 1.5 m thick layer of very soft marine clay, followed by
7.5 m thick layer of soft clay with shells and weathered granite rock below it. Slope stability analysis
indicated that modification in geometry was not sufficient to make them geotechnically safe. Hence,
foundation improvement by replacement of clay layers with sand was recommended.
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5536 - ANALYSIS AND INTERPRETATION OF POWER HOUSE INSTRUMENTATION DATA
FOR THE PERIOD JULY 2016 TO DECEMBER 2016, INDIRA SAGAR H.E. PROJECT, M.P.

Indira Sagar multipurpose Project consists of a 1000 MW (8x125 MW) H.E. Power House,
92 m high concrete gravity dam across Narmada river in western Madhya Pradesh. The Sub-
Surface Power House consists of eight conventional Francis Turbine units of 125 MW capacity.
During construction of Indira Sagar Power House, many vibrating type instruments such as
Reservoir Water Level Meter, Up lift 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 on weekly basis and is sent to CWPRS for analysis
and interpretation. The data supplied in the form of frequency square has been included in the
analysis.

The parameters from Uplift Pressure Meter, and Pore Pressure Meter 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.
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 from data analysis report of dam instrumentation being submitted by CWPRS from time to
time.

The uplift pressure measured by two Uplift Pressure Meters is 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 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 showed very high differential settlements but this have not contributed to 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 and tensile strains and vertical stress remain within compressive and tensile
capacity of concrete and show cyclic behaviour.

—— J5htiE )

froms
500

Defamation (mm)——=
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View of the dam and Power house Variation of Relative Vertical Deformation

at Unit joints 5-6-8 at different elevations
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5536 - 7w yaer & oo 3Ry arr fawreht ax & srfgreria Saeon @ s@me 2016 & e« 2016
T T qHT e & T st FT AT AT f[gwor

1000MW (8x125 MW) T ST farsTeft =¥ Ta 92m 3g Fwhie AT aier ST TI2qHT Hea TQor § q0ar 945 &
SUT FAMET AT, ST a0 agsedm aRaeET § g1 SU-Aasl FEa g # 125 WrEre f9dr & s
TR T eaisd JAe AT gl TRATSHT ITTEFHI % 930 & sfasia M/s Encardiorite Systems,
TGS ZIT 21a¥T AN fasredl =% 3 |77 & S0 s STHCU ST JTATerT 9o &q¢ Hiev(Reservoir Water
Level Meter), S @ama #Hiex(Uplift Pressure Meters) Pore gama #Tex(Pore Pressure Meters), §3<h
Hrez(Joint Meters), TTIHTT Hiex(Temperature Meters),dTa Hiex (Stress Meters) s f&fa= 43
FATAT T 92 AT ¥ faam T g1 IS Frtesror 9 e anr fosret =% § sfargriva s
H T ATREST A7 [SEW0T Ue o7 F o173+ & fordr CWPRS &7 sT2re 71| AT STe 9% &of il s ¥y
ATPTAT ITHRLIT T T AFET 6 ATSAT A7 =TT F F CWPRS &t 9T g1 gRT a7 & &9 § ITH
AT HT Tarauor & forr amfeer foram 7 81 ST & 9TH FF A T STEIT AFHST Al AT § QT
el foRaT 3T g1 |19t S Uplift Pressure Meters 3T Pore Pressure Meters & Sishel &l 90T #il 7979,
T T AT A TqL AT AT A T o AT WATe AT T97 g1 o1+ AT o7 Temperature, Strain,
Vertical Stress #Tfs & ST &l T9F Fl STATE % ATT TATe AT AT 81 & T = § TqATT A FqT
R g fRmmaT 747 S TqT FqraTiad § 3% o Y0 99d ° qgL  HI0] TA1E gHAT Fed—agdrl eadr
g1 ‘e H AfErerioa SUHon & UTH AtRST wT A ur ua e’ F R |, S 99T - 99T 9 Fe T A 37
T SIHET ST & AT SATAT 8, STATT A Fq< 0 F7 TAT g1 I T4 Hiex(Uplift Pressure Meters)
| HTT 037 319 7919 (Uplift Pressure), SEiTds® €9 § SAGATHT IcATH 2619 F FH g {946 2 10 =\
ST &7 (Peak Tail Race Channel water level) & 3g $4Ts 9% sItergTiaa Pore 3&ma Hiex(Pore Pressure
Meters) & f3@TT 70 Pore aTa 91TAE STATLT ST ¥ o LT ST o I HIE roros di-aa< gid &
FTLOT ZRIT AT 136 ST & | i T2 |12 ATAT o < ST (AT AT fasTeft =72 F JUed 9e7 § 9379 T840s
T T2d == (relief holes ) BT X & Pore Tam@ ## AT ST 93T g1 graith T a3 Hiex ( Joint

Meters) <= ® @ga SaTaT differential settlements fR@ETT 9% H3=AT # 1 Iea@+ 1 (G=q07 T51 Fqr4TI
FaISTeAt =¥ YT o AT % 98 ¥ T S0 Fded F Tgol TATH AT % SAHST I T&d gl THT qraaT
HeZ(Temperature Meters) & @ Feh1 T THT HT § ST [G@TAT g TSt 5% =T il fofq qm g

HTYT AT compressive 3T tensile strains 3 vertical stress, e F compressive 3f¥ tensile &HaT %
AT g 3T THHT TH{d Foh1T g

Unit joints 5-6-8 & ATV 397391 U< GT9% F9€Y [A&997 FT 7RI
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5537 - DAM BREAK ANALYSIS AND EMERGENCY ACTION PLAN FOR SRI KOMARAVELLI
MALLANNA SAGAR, SIDDIPET, TELANGANA

Telangana Government has taken up Kaleshwaram project to meet the various irrigation
requirements of drought prone areas. Sri Komaravelli Mallanna Sagar is proposed to form as a
balancing reservoir under Kaleshwaram project. Dam break analysis and Emergency Action Plan
studies for Sri Komaravelli Mallanna Sagar was carried out at CWPRS, Pune. The proposed Sri
Komaravelli Mallanna Sagar will be having its F.R.L at RL 557.00 m, the length of Bund will be
22.90 km and maximum height of 61.5 m.

A generalized flood routing model (unsteady flow simulation), HEC-RAS has been used for
simulation. Storage (level-pool) routing is used within the reservoir with the tail water elevations
computed using the Saint-Venant equations, and dynamic routing through 47 km reach downstream
of the dam. It is assumed that the dam breaks when the level of water reaches top of the dam and
start over topping so as to cover vulnerable scenarios. The downstream boundary condition is taken
as the FRL of Upper Maniar Reservior.

Three different dam break simulations with different breach timings and 300 m wide
rectangular breach section for the full height of dam have been carried out. The times of breach
taken are 18 min, 30 min and 60 min. Dam breach flood hydrographs and maximum flood water
surface elevations are computed for each case. The results estimated using 1-D mathematical
model in HEC-RAS were further imported in ARC-GIS and Q-GIS for the preparation of inundation
map for worst case scenario.

Reviewing the results it was noticed that among the 3 cases, the maximum discharge of
102086.5 m¥s was attained on the immediate downstream of proposed Mallanna Sagar reservoir
corresponding to breach time of 18 min. Further, discharge decreased towards the downstream
cross sections of the study reach of River'Kurelli Vaagu and the water level varied between 520.14
m at first cross section downstream of proposed reservoir to 451.85 m at Upper Maniar Reservior.In
order to prepare the emergency action plan for the study reach, the results of the worst scenario
were used for the preparation of inundation map. The villages nearby the right bank and left bank of
study reach coming under inundation zone were marked on Toposheet using Q-GIS.

_© FLOOD ZONE MAP
b

Villages under the inundation zone along the left and right bank of study area
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5537 - = wiHTaeet Aeamrane, AfRue, < & o avy g Rgwor vg st Ghar
ST

AANTHT FEHTL o TERTHET 5T G@T T & % AT [ sraegshare & 7 #:37 8q
FIAFTH TRITSIAT TTEH =hl| FHPATH TRATSHAT & faid AT Hiaraed! Aed\EnT &l Jqad
STATI % & H 79 T 519 (FT TIT| 50 A=l § o1 9T & = v fy v e a
#ft FHTATAT eI & o g g By vd srarasres B Temr & o =0 o
T A= SqeidTe e, IO | g | seartaa off fiaracd! AedMmEan &1 UF oY U,
557 . AT U 9T SRIT[ATY T Fars 22.9 Fh.d1. T srfershaw S=1< 61.5 . gR(Y|
U AT Jg1d T JTaaTe (e gaTg Aerem) aaear & freed & o g@-a
(HEC-RAS) &T TIRT o3 71| He-famTe a6/ & g1 = 9o & IA1E & 97 e §
HUSTIU (FqL-TA) AT T3 0T ¥ 7T i T AT 9879 & Tq9arg 96 & 47 &hAT. a6
Tiefier FRITHRTHA &7 YN f&36AT 47| T2 AT ST @ S S &7 &< a0 & 9 GgadT g 3
foraY & Fg AT g AT TH T 6 HASE TRELAT % HIL0T 97 2 JA7a7 8| Aqrarg Sar & fafa
FT LT AL AT o U 3T TA & &7 H g7 77

AAT-AT A= o q9T & 7T T AAT-(T a7 g Forere™ 7 0 i aer &
FATe & forw 300 Ht. STET AIATRE e T IUART FoRar 12| fBsee @1 'wg 18 1,30 . 7 60
7. o 7 8| I staet § a9 981 SIS TE Ud ATewad agd ddg (& S4rs o Toer
& T | FF-TE § uF O i S w1 ST w7 TR # SqATET g9 gid
gfzed F forT SercaATa grat=a 997 #24 & forw ARC-GIS T Q-GIS ¥ w2t f3haT 7147|
afvorrat 1 e Fd gy Ae o o R q fafadt § & et Rafa § gt e aww 18
HFe g TEaTad AeaMERE & 85T & Aq9arg 9% Atewhan agrd 102086.5 Hiewd via dave
AT TTAT| THE FATAT FXAT AR o A&l o6 LA & o AT FHTE HFAT o 1T Tg1d T HH gl
STTAT & 3T ST £q< TEqTiad AT o ATHATE gl h1 daer 9% 520.14 9T, F FOLT AL A1
T 451.8 HI. ¥ 98 STAT g|ATIAT & F [T AATTHRIAT AT TISET a9 g @vre Bt =+
TRomTE T8 F JIEET g9 SUANT R0 U 77T & % &T0 d2f S 970 a2 & 919 & Mg Q-
GIS FT STANT Fteh SAIHIE U2 ATohd o3 T g
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5538 - CONSULTANCY SERVICE FOR PROVIDING CURTAIN GROUTING FROM CHAINAGE
5100 TO 5330 M UPSTREAM OF DYKE NO. 1, HIDKAL DAM, KARNATAKA

Signs of reservoir seepage in terms of water pool formation at downstream side of earthen
Dyke-1 of Raja Lakhamgowda reservoir of Hidkal Dam has been reported to be persistent ever
since the impoundment of reservoir. Based on the report of the hydro-geological studies conducted
by CWPRS during 1994 and 1996 and suggestions of the Technical Advisory Committee of
Karnataka Government, the seepage zone has been delineated between Ch. 4700 to 5330 m along
the downstream toe of Dyke-I.

In order to provide remedial measures to prevent foundation seepage, studies were carried
out at CWPRS. Based on results it was recommended to carryout curtain grouting on upstream side
of Dyke-1 near heel line for the zone vulnerable for seepage. Project authorities have carried out
curtain grouting up to a depth of 15 m from Ch.4700 to 5100 m. As there were signs of reduction in
seepage, the Project Authorities had taken up the left over portion vulnerable for seepage for curtain
grouting. Inspection bore holes of Nx size were drilled and rock cores were examined; followed by
permeability tests of the drilled holes. From the examined cores and permeability values varying
from 26 to 498 Lugeons, it was suggested to carry out curtain grouting in five rows 1.5 m apart from
each other from Ch.5075 m to 5330 near the upstream heel with hole spacing of 3 mc/c staggered
and up to a depth of 20 m.

After carrying out the curtain grouting, post grouting permeability tests at Hidkal dam dyke-1
were conducted at 9 NX bore holes. Overall Lugeon values are found to be satisfactory except hole
no. 2 (TH2) of chainage 5098.75 m of stage | (i.e. from 13 to 16 m), where the Lugeon values are
found to be between 12 to 31, which are on higher side. To reduce the Lugeon value in that area,
regrouting work was carried out.

In-situ permeability test in the study area
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5538 - f@sser e FAtes, a9 5100 & 5330 HieX AIEEH STEF -1 T Hcd AT FA & o
HEeeHT AT I HEAT |

fZeohel a9 o TUSATATEHIIIST STATT F AL % T8 T2 A-1 3 A= & STATUT THTF AL g1 i
TAAT &F TE 31 1994 ¥ 1996 F FTH HeseqdIsud gT 3T 0 JA-a=ATHF Teqat & e 3w
FeTeh HLARI ol ATl TATgRIE ATHIT & TATAT & ST L, THE A ST 9-1 F w1+ o1 4700 &
o9 5330 Hiex § =T foFam = 8 | 37 Ta &1 oA & O 3o SUeEreE #aTs w9 6 (o,
HesdIamud F eEd 7-1 % = & T aTel & % qgL S2ah -1 % AT o ITH Fod AMTT Al
frrfer it 21 Torae srferaRTRaT F =9st 4700 & 5100 Hex q 15 Wiax &t TgLe % Fad U T8l FX
T g1 S| wEF AT F a1 e § FH G 9T, e ATARTRET F F9s 5100 7 =4 5330 Hiew aF
TETE ATAT TAT AT TZAT AT Foeed YT o forw &1 a7 e f=3ram g1 ==t 5075, 5100, 5130, 5160, 5190,
5220, 5250, 5280 =¥ 5300 H1ex 9T UAUAH AFR & g ss Ra R g Re s A
fAerer T A ST IIEar 9Lre0r i = o6 T = 70 T T S F T arerear et 26 7 498
AT & T, 20 HieT FiT TgTE aF JAT 3 HIeL &% § 65 & ©& Aqd 9L STeh 4-1 F TTELEH & 979
5075 #Hex & 5330 & = Ufhdl § 1.5 Hiex it T T Fed AT Fd & AT &I TAT 81 Tiorae
AfrRTEAT F Fea TIET 7 F1 T F2A 912, Feher a7 T2 7-1 F qree AT ITmgqr g2 F
forr, =3 5273.75, 5248.75, 5223.75, 5198.75, 5173.75, 5148.75, 5123.75, 5098.75 3fiT 5073.75,
U Q UHAUFT R JATU T 2| 39 Y&l § T (WATHRT AR Jeat T darost=e qrar 747 21 fFamT g5 02
(TH2) 9t 5098.75 e (AR 13 & 16 HieT ¥ #i=) St Ao ge7 12 7 31 F AT U e § s A
TTRTHIAT o AEeT AT | SATET 975 TU | IH &5 H Ao 6 qoF &l 7 w6 oy, {ATET v w14 3
HTex o SIaarer 9% Y@ BC ¥ ¥@r CD & &1+, 51T 6T A7 g1 Tt a1ere gl & I IweF 9200 § Irreqar
T TAL ATEF TTAT AT gl 392 6 4 Hiex #q< § THgr & a2ai & I & 7eqq e 122 1 T2 agd aid
gl TATIT IF TATAT I AN FF ATIE FIA H TIOhel gl SATAT g TR o LEATA =F00 § IF Fame o YT
FIAT HHT Tl gl TH SULT & F YA FT FH F4F 6 (o0 ofiT & 3 #f 97 i foedt v gern sa9 aa=
FIAT HATH hl THET o T AT ST &

TETAT &4 | TA-HIg TTFIAT T

210



Annual Report 2017-18

5542 - DAM BREAK AND FLOOD ROUTING STUDIES FOR KANHAR DAM PROJECT IN
SONBHADRA DISTRICT, UTTAR PRADESH

Uttar Pradesh Irrigation Department has taken up the construction of a composite dam
across River Kanhar, near village Sugawaman, Tehsil Dudhi Dist. Sonbhadra, Uttar Pradesh for
providing irrigation in the districts Sonbhadra and Mirzapur. The dam is being constructed at a
location of about 425 m downstream of the confluence of River Kanhar  with the River Pangan.
Dam Break studies were carried out to estimate the effect of flooding on the downstream of Kanhar
Dam in the case of eventuality of failure of dam. Water levels and discharges at different locations
were estimated using generalized flood routing model HEC- RAS (Hydrologic Engineering Centre
River Analysis System) under unsteady flow condition.

Dam Break studies of Kanhar dam were carried out for 18 cases considering different
combinations of time of breach (6, 12 and 18 mins) and shape of breach (Rectangular, Triangle and
Trapezoidal) for two breaching scenarios i.e. Level pool condition and PMF hydrograph impinging
over and above Full Reservoir Level (FRL) condition. Digital Elevation Model (DEM) of 30 m
resolution available at USGS website was processed using ArcGIS software. The geometric data
required for the development of 1-D mathematical model in HEC-RAS was extracted from DEM
using ArcGIS and MS-EXCEL software. Twenty five cross sections of study reach downstream of
the Kanhar dam, and two cross sections close to the dam on the upstream were simulated in the
Dam Break Model. Inline structure was defined using salient features of the reservoir. FRL was used
as upstream boundary condition for level pool scenario and Probable Maximum Flood (PMF)
hydrograph impinging over and above FRL was used as upstream boundary condition for other
scenario. Normal depth was used as downstream boundary condition for both scenarios. Unsteady
flow simulations were carried out for 18 cases under both the breaching scenarios.

Dam break hydrographs were estimated and routed through the study reach of River Kanhar
using 1-D mathematical model (HEC-RAS). Maximum water levels and corresponding discharges
and velocities were estimated at different locations downstream of Kanhar dam for both scenarios.
By analyzing the results, more vulnerable cases for both the scenarios were identified and used in
preparation of inundation maps. The villages affected due to Dam Break Flood have been enlisted.
The results of Dam Break Analysis can be further used as an input in preparation of Emergency
Action Plan.
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5542 - FAg< ST TRATSAT GITHR, ST T 3 oI TTEIT TAT [ASHmA steag,

ST TR H=ATE @0 7 J99s 3T s ©et & e {f=re gq $madd 11, agaid
T, TS A8 & O FAgL Tat 9 G i KT A7 H1F A AT 2. Felge el I aal
& W % 425 HI. AqTATg | AT FT WA F1F 777 ST @7 2. e 9 o R & gamaar §
FAL Y % AIATE § AT & TATH I ATHHTT FLd g ATe AT Teqq= Fohar . 1efix g
o fufa # B et 1w Soeay va Ao afvsfeud #3 g am=sa a9z Aemgor
TTAHATAA 2oh-TT9 (ST ATToTohel S HATAT He¥ Ra< UATieree feew) T 39T 6T 73T,
TAT T AAEAT 3T U7 STATT FAL 6 ATATITE ATARAH ATATAT A8 TATAE, T &I AT TELAT 6
o arg W@ stemEw AT T AW wEE (6,12,18 ) ST W emE (AT, e,
FHATITHIT) T ITIRT Feeh 18 TAforer urfa=i & arer W@ steqae ot . quastiog JadmEe 7w
ITsy 30 Y. F RfSea ufeream affwm= #F1 o Sremaue F7 SUINT F3 J9rad AT T=T.
-9 H UF A T IaAe A Fed g aeds SATHA T St i 3 Seaue
ST THUH TFIA GiFEad? A STANT FHLFh (Soed U9 Taamd | [Hewrad B 1. ares
TIAHTET § FASL AT & ATATE TLAIAT &1 & 25 ATIEAHIE! AT AT & I T TaATg &7 & 2
ATTEAFTEN T ATHIA AT TAT. AT 0 THE [FATATAT FT ITANT Fileh qreg HLAAT M

gt o . wae g2 aiigeT & o qul steres &2 &1 gfayarg, #1697 & &9 § 3990

TAT. ST IRESAT & forw gl STEmerT &3 & A Af9had AqaTHd a8 STAardd H7 Jfagdrg
HHT & ® § ITART AT =T, TAT TREAT % o7 ST T220s i dqadare S97 & €9 § ST
ToRT T, AT STATAE T ATHR T Feh Ueh THAT ITIOTA 1 STTAHTAA T STANT Fideh HAGL A4l
F T OF ¥ [AwRtua BT . e aRgedt & oo srefiv vyarg Rufa § 18 Rafaat v
ST fohaT T, T afREedt & o wee atg AyETe § At vt 9% sifesmaw 9o @ "
Tatard R i v &7 afSswfeqa BT . S aiseat & foro gt @ fEgfea s st
Teraaefter Rafa o ag=m &t AT 3T SHHT ITTRT Fleh ACATAA HIATT SATAT AT, TTLAT A8
o ST WAl o TAT G 6 TAT, SAATaaRTeie AT FISTAT ST g arere 1 ferawor & gt
EAREIEEA R R RCEDINRERIRIDI
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5545 - MORPHOLOGICAL STUDIES FOR RIVER NARMADA FROM SARDAR SAROVAR DAM
TO BHARUCH, GUJARAT

Sardar Sarovar Project (SSP) on River Narmada constitutes an important component of the
overall development of water resources of Narmada basin. Sardar Sarovar Dam (SSD) is 163 m
high concrete gravity dam across River Narmada near village Navagam, 120 Km upstream of
Bharuch city in Gujarat. CWPRS has taken up the morphological study of River Narmada from SSD
to Bharuch using satellite imageries of the study area for the period from 1990 to 2016. The analysis
of satellite imageries have been carried out using ArcGIS software. Estimation of shifting of bank
line and shoal line of study reach of River Narmada with reference to Survey of India (SOI)
toposheets published in the year 1973-1975 have been carried out.

The total study reach of river Narmada is spread over 06 SOI toposheets (Scale 1:50000).
Satellite imageries from Landsat /Bhuvan portals for the years 1990, 1994, 1997, 2001, 2004, 2008,
2012 and 2016 were used for the studies. The satellite data were geo-coded using the information
available in SOI toposheets. Bank lines of river Narmada were delineated on SOI toposheets using
ArcGIS in the beginning of the analysis. Subsequently, the bank lines extracted from satellite
imageries were delineated for all years mentioned above. Bank lines of river Narmada obtained from
satellite imageries were superimposed on the bank lines delineated on SOI toposheets to study
morphological changes during this period.

The study reach of River Narmada has been divided into six different zones with reference to
latitude and longitude of the toposheets. The shifting of the banks identified on satellite imageries for
year 1990, 1994, 1997, 2001, 2004, 2008, 2012 and 2016 have been estimated with reference to
the bank line obtained from toposheet. Comparison of shifting of bank lines for different zones has
been carried out to identify erosion / deposition along the left and right banks of river Narmada. The
Maximum, Minimum and Mean erosion/ deposition along left and right banks of river Narmada in
respect of all zones were estimated. The changes in the shifting of the bank of river Narmada on the
downstream of Sardar Sarovar Dam was studied under pre and post dam scenarios. The analysis of
change in area of shoals for pre dam and post dam scenarios was also carried out with reference to
toposheet (1973-75).

BANK LINE OF RIVER NARMADA D/S OF SARDAR SAROVAR DAM
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5545 - G AL T & W&, O T THAT T4l HT FARTTCRIT AT

FLET qUAT TRATSAN(H.E.T.),THT $€ & ST H1EAT % G0 (Gh 8 7 TF Ageaqol =9k
&I @Y aie (A.9.8T. ) 163 HY. F=T Fohle Ufegel are §. TG AT ToITd 6 HEA AT

+ 120 .. wfaware # i qawm T F 99 q9eT A0 F 9 7 g Fd S el
A= srqeiaT o 7 1990 & 2016 & srafdr * o sreww= &= & Fw 3wwg giafawat
FT ITTNRT Hieh .97, H AEA qh THAT 7T & AR TeqT= AT 8. 3 Siers e
TIFEATT T ITANT Fileh FAT ITUE AT TS Fa] T AT HIT TAT. THIT 7T & Te7TqT &
FT TET @ 3T AT T FHT S0 a9 1973-75 H THTIT A Ga&9 (&G &
TAATHT ATAAAT T STTNT ek SATHR (T ThAT TAT. I G107 fr 9T (97T 1:50000)
% 06 TIATHT AEAT § THAT Tal HT T80 727939 & faeard g. 1990, 1994, 1997,
2001,2004, 2008, 2012 Ta 2016 AW & AeH/SAT TIEAl & TTH FHIT 3T Tl Twai HT
STANT e & o ohaT 7. Temsd a== § Iucrsel STl T ITANT HLh FHIT
STAE AHS Fl J-HToh (e AT TAT. TAET07 F [&eqd | ek ST UH T START FHleh WA
AT TATRT o TIATHRT A= 9T THET T4l F TS L@TeA 1 sffehd 6T 197, 389 918
Sk gt aut % fore F6m 3wy gfafewst § adia varst # i Ao ww sitra G
AT, AFRTART TRATAT HT ATAT T g T ITAL ATA ST & TTH THET T41 il qeig
YT T AT HAA0T TTART TIATRT A== & sifeha qerT T@ref 9 qeamraa har
TAT. THET A& % AATT & FHl AT AT F FATq T TG F HI(HT 06 T
T &t | farariora T 7. eI« At § I ad T el § €19 T STTRT Fileh
7 1990 ,1994,1997,2001,2004,2008,2012 TH 2016 ¥ forw F03m swre wiafawt @
Ifoha T @7 T FT ATHR e T T4, A9eT 947 & a0 ueg 270 e a7
sror/freraor i A2 e % fore it wamet & o ad TaEred & e=iaeor i gor i
AT, Tt &t o forw AvEr 9€ % a7 S J70 AT F AT ey, qHaH oY e
AoT/feraor T sfSReud RaT T, S9E 93ET aiY F AIIaTg 9Y AHaT 94t 6 a2 &
TATATRALT T TeTAT TA Sl T arel TREAT o AT R AT T, 99 3% T a7 Tgedt
& ToTT ST % ST § 9ade &1 TIATHd A= (1973-75) FT STANT Fteh faaoor off
[ERIRIRIH

TLE q3a? aig % D/S & Raw [zaret fit §% areq
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5546 - 2D STRESS ANALYSIS BY FINITE ELEMENT METHOD OF NON-OVERFLOW
BLOCK No.14 OF TEMGHAR DAM, MAHARASHTRA

Temghar dam (86.6 m high) has been constructed across Mutha river in Pune district
of Maharashtra during the period March 1997- May 2010. It is a stone masonry gravity dam
with 5 m thick septum of 1:3 cement sand mortar Colgrout Masonry on upstream face which
is 3 m thick at base of the dam and on d/s side at toe of the dam. Total length of dam is 1075
m and comprises of 72 m long spillway portion in the center and non-overflow portion on
either flank. The reservoir water is mainly used for drinking water supply to Pune and
irrigation to nearby areas.

Leakages started appearing during construction at RL 645 m at chainage 514 m at
Monolith no. 14/14A in June 2000 just after the first filling of the reservoir. The continuous
heavy seepage through dam body raised apprehensions about the structural safety of the
dam. As per instruction of Expert Committee, various field tests have been conducted on
Temghar dam for assessing the quality of masonry of dam body. Based on testing of two
extracted cores of 90 cm diameter and flat jack tests, quality of dam masonry was found to
be very poor.

In order to review water storage level and structural safety of Temghar dam, 2D
Stress Analysis by FEM under Static and earthquake load combinations of one Non-overflow
block of Temghar dam has been carried for both pre-grouting and post grouting stages, at
CWPRS, Pune. From the analysis it has been observed that at pre-grouting stage, the
tensile as well as compressive stresses developed underall load combinations are very high
and exceed allowable limits and horizontal displacement is also very large (Fig 1.). Safe
estimated Reservoir water storage level at pre stage grouting to keep stresses under safe
limits under all load combinations is almost negligible.

At post grouting stage, due to significant improvement in mass density and strength
parameters of masonry, the reservoir water storage level under normal operating conditions
i.e. load combination B can be maintained at EI.691.23 m instead of FRL El. 706.5 m.
Although at post grouting stage, improvement in strength parameters has resulted reduction
in tensile stresses in the dam body, considering all load combinations, strengthening
measures have to be considered for achieving reservoir storage level upto FRL and MWL by
keeping stresses in the dam body within safe limits.

In the pre-grouting situation, the maximum In the post-grouting situation, the maximum
tension of the dam at the safe reservoir level tension of the dam in the reservoir level EL
EL 659 meters for the normal operation 691.23 meters for the normal operation phase
phase load B load B
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5554 - LABORATORY STUDIES FOR ASSESSING SUITABILITY OF CEMENT GROUT
MIX DESIGN FOR GROUTING WORK OF VARASGAON DAM, PUNE, MAHARASHTRA

Varasgaon dam is a 63 m high masonry gravity dam built across Mose River during
the period 1976 to 1992 in Pune district of Maharashtra. It is one of the four major dams
which provide water for drinking and irrigation to Pune city and nearby region. During
construction, extensive cement grouting has been done in the dam body to arrest seepage
through dam body. Heavy seepage at the rate of nearly 1231 lit/sec was observed just
after first filling. In order to control the seepage through dam body, 50 mm thick cement
mortar gunitting has been provided on upstream face during 1986-87. After gunitting there
was considerable reduction in seepage i.e. from 1231 lit/sec to 307 lit/sec. With the
passage of time, seepage at present has again increased upto 438 lit/sec through the
body of the dam at Full Reservoir Level (FRL). For controlling the seepage, project
authority have decided to grout dam body using cement fly ash mix grout by adding
suitable admixtures. After conducting various laboratory tests and grout trials in sample
masonry blocks at CWPRS, the proper grout mix design of cement: flyash ratio as 80:20
and wi/c ratio near to 0.67 has been observed most suitable for grouting dam body. W/C
(water cement ratio) ratio can be adjusted as per the consumption of grout but should
preferably be maintained below 1. During site visit after filling of reservoir upto 75%
capacity, considerable reduction in seepage has been observed on downstream face of
the dam. To reduce discharge through porous drains, grouting space near to upstream
face at top of the dam should be reduced by adding more grout holes.

Flow time measurement and grouting of sample masonry blocks
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5563 - REASSESSMENT OF GEOTECHNICAL STABILITY AFTER DREDGING AND
LIQUEFACTION STUDIES FOR DEEP WATER BREAKWATER AT KAKINADA PORT,
ANDHRA PRADESH

Andhra Pradesh Gas Distribution Corporation Ltd. (APGDC) has proposed to
construct a Floating Storage and Re-gasification Unit (FSRU) based LNG re-gas facility at a
distance of approximately 2.0 km offshore near the existing breakwater of Kakinada port.
The re-gasified LNG is transported from the island jetty, where the FSRU is moored, through
a high pressure subsea gas pipeline to the onshore distribution and metering station. For the
development of the project, existing approach channel of the Kakinada port needs to be
widened and dredging is to be performed in the jetty area (Turning basin and manoeuvring
area). Moreover, for routing gas pipeline a 1.0 m deep trench needs to be dug around 70 m
from toe of the breakwater. All these dredging works can affect the stability of the existing
breakwater. Studies for geotechnical stability of existing breakwaters due to dredging of
approach channel and jetty area were carried out at CWPRS. In addition, the stability of
breakwater was assessed against liquefaction of foundation soil during earthquake. Stability
of roundhead section of breakwater at -5 m chart datum (CD) was analyzed with respect to
dredging of approach channel and the jetty area adjacent to approach channel. Factor of
safety (FOS) of this section was found to be 1.42 which remained unchanged after dredging.
For dredging of jetty area at a distance of 80 m from the toe of breakwater, trunk section of
breakwater at -5 m CD was considered. Both initial and final FOS for this section was found
to be 1.28 i.e. breakwater stability is not affected by dredging of the jetty area. Same trunk
section was also used to study the stability due to digging of trench at a distance of 70 m
and was found to be safe with FOS as 1.49.

Site master plan showing position of existing Model of Roundhead Section of breakwater at -
offshore breakwater, Area of jetty and FSRU 5.0m CD in FLAC software
and existing as well as proposed approach
channel
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5568 - ANALYSIS AND INTERPRETATION OF DAM INSTRUMENTATION DATA FOR
PERIOD JANUARY 2016 TO DECEMBER 2016 FOR NON-OVERFLOW BLOCK 25,
INDIRA SAGAR DAM, M.P.

Indira Sagar dam is a 92 meter high and 653 meter long concrete gravity dam built
across river Narmada in Madhya Pradesh consisting of 27 blocks of which block no. 1 to 3
and 25 to 27 are non-overflow blocks whereas block nos. 4 to 24 are overflow (spillway)
portion. Besides irrigation, the dam further envisages power generation of 1000 MW from
installed 8 units of 125 MW each. In order to monitor the structural behavior of the dam,
various instruments such as Foundation Piezometers, Uplift Pressure Pipes, Extensometers,
Reservoir Water Level Meters, No Stress Strain Meters; Thermometers etc., have been
installed in Non-Overflow Block No.25 at different levels and varying distances from dam
axis by M/s Encardiorite Systems under the supervision of Instrumentation group, CWPRS,
Pune. Data from installed instruments are collected every fortnight since year 2003 and the
same is sent to CWPRS at regular intervals for analysis and necessary studies. The studies
includes detailed analysis and plotting of data of various parameters along with reservoir
water level Vs time, 2D Stress analysis by FEM, using Lusas ver.14.3 software, of dam block
for various load combinations, interpretation of results and comparison with design /
theoretical values and plotting of isotherms from installed thermometer data in respect of
Non-Overflow block no. 25. The pattern of measured vertical stress, displacement and strain
has been in fair agreement with theoretically computed values by FEM. Measured uplift
pressure exceeds theoretically computed values in downstream. The pore pressure has also
increased suddenly in Jan 2015 indicating opening up of lift joints which was recommended
to be verified through under water videography. For other parameters such as temperature,
water level and pore pressure, most of the instruments exhibited cyclic trend indicating
regular dam behavior, remain within allowable limits and fairly match with theoretical values.
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5548- 2-D DYNAMIC STRESS ANALYSIS BY FEM OF SPILLWAY BLOCK NO.4 OF
POLAVARAM DAM, ANDHRA PRADESH

Polavaram Project is under construction on river Godavari in West Godavari district
of Andhra Pradesh for development of Irrigation, hydropower generation and to fulfill drinking
water requirements of East and West Godavari, Vishakhapatnam, and Krishna districts of
Andhra Pradesh. The project will provide irrigation to 2.91 Lakh Hectares and hydropower
with installed capacity of 960 MW apart from 23.44 TMC drinking and industrial water supply.
Polavaram gravity dam is proposed to be constructed using mass concrete design mix,
consisting of M15 and M25 grade equivalent mixes. The Polavaram project further lies in
seismic zone lll. The present study deals with 2D dynamic stress analysis by FEM of 49.75
m high spillway Block No. 4 to evaluate the tensile stresses and displacements developed
at critical locations in the body of the spillway blocks under static load combinations and
static including earthquake load combinations in accordance with BIS codes. 2D
Dynamic stress analysis of spillway block 4 has been carried out by considering the spillway
block as Plane stress problem. The effect of reservoir water on dam body under dynamic
conditions has been studied by considering hydrodynamic forces based on Westergaard
added mass theory. Under Earthquake load combinations including static loads, maximum
principal stress tension of the order of 17.52 kg/cm? occurs under load combination D at
trunion. Under earthquake load combinations almost 80 % of the spillway block comes under
tension. To resist tension in the pier, adequate steel reinforcement on the faces of pier
should be provided.
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5524 - PERFORMANCE EVALUATION OF MICRO-HYDRO TURBINE FOR M/S ANANTA
MEGA POWER SYSTEMS PVT. LTD., NAGPUR

The measurement of flow is very significant for effective utilization of available water
resources. The custody transfer is important for closed conduit water transmission systems
like Municipal drinking water schemes, lift irrigation schemes etc. The custody transfer also
calls for accurate flow measurement and precise data acquisition systems. In closed conduit
system, there is a scope for energy recovery potential when water is flowing through gravity.
Hence, study on micro hydro turbine is important for energy recovery systems.

Utilisation of the potential energy available in the water resources to generate power is
the need of the day. M/s Ananta Mega Power Systems Pvt. Ltd, Nagpur has developed a
micro hydro turbine which generates power when assembled to a closed conduit circuit. This
turbine can be mounted across any pipeline system that has gravity flow to produce electrical
power. The water power generator unit was installed in the 600 mm NB test pipeline and the
flow across the unit was calibrated using the Gravimetric calibration facility at CWPRS. The
flow range was varied between 0.553 m*/s to 0.823 m®s (1990 m®hr to 2965 m®nhr) and the
corresponding respective efficiency was in the range of 17.409% to 37.826% for the frequency
varying between 50 Hz to 135 Hz.

Line pressure measured using Micro hydro turbine unit fitted along the test
Pressure Transducer line
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5530 - DESK STUDIES FOR HYDRAULIC DESIGN OF PUMP SUMP AND PIPELINE
OPTIMISATION ON BAIDMARA WEIR FOR BOKARO STEEL PLANT, STEEL AUTHORITY
OF INDIA LTD., BOKARO

Desk studies for hydraulic design of pump sump and pipeline optimisation on
Baidmara weir for Bokaro Steel Plant, Steel Authority of India Ltd., Bokaro were carried out at
CWPRS, Pune. The water drawal scheme envisages pumping water from upstream side of
Baidmara weir of Damodar river for the purposes of using it in the process for the production
of steel, which is stored in cooling pond 5 km away approximately. Based on the data input by
the project authorities, CWPRS was involved in hydraulic design of pump sump for the total
requirement of 20,000 m*/hr of raw water as per the guidelines of BHRA and HIS. The pump
sump was proposed to be located on the bank of river wherein 6 vertical turbine pumps of
5,000 m%hr and 75 m capacity were to be installed. The overall size of pump sump works out
to be 12000 mm length x 18400 mm wide, which was proposed to meet the requirement of
raw water. This hydraulic design of pump sump was arrived to have no occurrence of any
surface and sub surface vortices. Further a model study was proposed which will help to
prove the pump sump design for implementation to have favourable flow conditions, ensuring
smooth operation of pumps.
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5551-HYDRAULIC PUMP SUMP MODEL STUDIES OF L&T POWER NTPC-KHARGONE
THROUGH M/S WILO MATHER AND PLATT PUMPS PRIVATE LIMITED, PUNE

Hydraulic pump sump model studies of L&T Power for NTPC-Khargone Project were
proposed to be carried out at CWPRS, Pune. The work undertaken by CWPRS to perfom the
model studies included the objectives i.e. verifying the adequacy of hydraulic design of pump
sump to have vortex/ swirl free flow to the pump, spacing of pumps, width of the pump bay,
side and bottom clearance, back clearance, etc. and corrective measures to be incorporated
to mitigate any unwanted phenomena observed during the studies. The water drawal scheme
envisages pumping water from Omkareshwar dam of Narmada river for purposes of using it
in the power plant (2 X 660 MW) of NTPC-Khargone project. Based on the data input by the
project authorities, pump sump was housed in the intake well located in river for the total
requirement of 4,600 m®hr raw water. The pump sump is located in the river wherein 3
vertical turbine pumps of 2,300 m*hr and 120 m capacity is proposed to be installed. The
diameter of each pump column is 750 mm and diameter of pump bowl is 900 mm.

To prove this hydraulic design of pump sump, the model of 1:6 scale was fabricated
reproducing the geometrically similar features right from part of Narmada river, piers, gates,
pump bay, column pipe, etc. The experimental studies were conducted from highest water
level of 199.62 m to lowest water level of 188.50 m for all possible working combination of
2+1 vertical turbine pumps at Froudian flow condition, 1.5 times Froudian flow condition and 2
times Froudian flow condition. During the studies, it was observed that there was appreciable
occurrence of surface and sub surface vortices. These studies and experiments were
witnessed by the Wilo, L&T Power and NTPC Officers and they have requested CWPRS to
have favorable flow conditions in the pump sump at 2F. Accordingly, the anti swirl devices like
back wall, side wall, baffle wall, beam were added in the pump sump to arrest swirl/vortex
formation as well as bring the pre rotations within 5°.

These experiments were repeated at project site, and no adverse flow phenomena were
observed, hence the performance of model was satisfactory. Therefore, it was recommended
that anti swirl/vortex devices suggested by CWPRS during experiments may be taken up for
implementation to have favorable flow conditions in pump sump that will ensure smooth
operation of pumps and their longer life.

ol

Operation of Pump Sump Model
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5553 - HYDRAULIC PERFORMANCE AND OVERLOAD TESTS ON SUBMERSIBLE PUMP
SETS OF 102 m*h VARIOUS HEAD CAPACITIES FOR IRRIGATION DEPARTMENT
UTTAR PRADESH-2017

Hydraulic performance and overload tests on submersible pump sets for M/s KSB
Pumps Ltd., M/s Rockwell Pumps & Motors Pvt. Ltd. & M/s LUBI Industries LLP were carried
out at CWPRS. The details of the studies carried out and findings of performance data on
each of these pumps are enlisted below:

» 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.

= Over voltage and under voltage performance of motor of submersible pumps at 456 and
353 Volts respectively.

= Power factor at rated output of motor.

= Temperature rise of the submersible motor winding was observed, when the pump sets
was operated for one hour with 20% overload power.

= The performance of these sample pump sets was observed against guaranteed values
specified by IDUP.

All the tests / studies were carried out in accordance with Indian Standards (IS
9137:Year). However, the 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. Also the electrical parameters were observed precisely using a Multi-function
Load Manager of Conserve make, having computer compatible digital output. Based on the
studies undertaken by CWPRS, it was recommended that while selecting the pump sets on
technical merits, preference should be given to the pump with higher efficiency at duty point
for optimum use of energy. The pump set with high guarantee factor should be preferred; as
higher the guarantee factor, the pump operates closer to the required duty point.

mwe & POWER(P), ki
yow ok e s ox

Performance (H-Q) And Power (P-H) Curves for Submersible pump of KSB PUMP LTD
FOR g=102 m®hr & 48 m head.
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5566 - HYDRAULIC MODEL STUDIES OF PUMP SUMP ON THE UPSTREAM OF
BAIDMARA WEIR OF DAMODAR RIVER FOR BOKARO STEEL PLANT, STEEL
AUTHORITY OF INDIA LIMITED

General Manager (Utilities), 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 Hydraulic Model
Studies of Pump Sump on the upstream of Baidmara Weir of Damodar River for Bokaro Steel
Plant, Steel Authority of India Limited. Accordingly the studies were undertaken. The scope of
work awarded to CWPRS for the model studies includes:

B To verify the adequacy of hydraulic design of pump sump to have vortex/ swirl free flow to

the pump, spacing of pumps, width of the pump bay, side and bottom clearance, back
clearance, etc

B To recommend the corrective measures to be incorporated to mitigate any unwanted
phenomena observed during the studies.

The water drawal scheme envisages pumping water from upstream side of Baidmara weir of
Damodar river for purposes of using it in the process for the production of steel. Based on the
data supplied by the project authorities, CWPRS evolved the hydraulic design of pump sump
for the total requirement of 20,000 m*/hr raw water as per the guidelines of BHRA and HIS.
This raw water is being drawn from the right bank of the river Damodar upstream of Baidmara
weir. Raw water will enter the pump bay through an approach channel and forebay. The pump
sump is located on the bank of river wherein 6 vertical turbine pumps of 5,000 m*hr and 75 m
capacity to be installed. The diameter of each pump column is 800mm and diameter of pump
bowl is 1200mm. The size of each pump bay is 2400 mm wide x 12000 mm length. The
overall size of pump sump works out to be 12000mm length x 18400 mm wide to meet the
proposed requirement of raw water. To prove this hydraulic design of pump sump, the model
of 1:6 scale was fabricated reproducing the geometrically similar features right from part of
Damodar river, approach channel, forebay, pump bay, column pipe, etc. The experimental
studies were conducted from highest water level of 169.75m to lowest water level of 164.00m
for all possible working combination of 4+2 vertical turbine pumps at Froudian flow condition
and 1.5 times Froudian flow condition. During the studies, it was observed that there was no
occurrence of any surface and sub surface vortices. The pre-rotation entering the column
pipe was nil. There was no adverse flow phenomena observed. These observations were
witnessed by the SAIL Officers and they have expressed complete satisfaction for the
performance of model. Therefore it was recommended that pump sump design evolved by
CWPRS during desk studies may be taken up for implementation to have favourable flow
conditions in pump sump that will ensure smooth operatlon of pumps and their longer life.

I(\ \l "'!lﬁzl i 1R

- W “l,—’(»—s‘

Pump Sump model of Baidmara Weir of Damodar River
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Singh. AK,, Jagtap Naval, Ranganath. L.R. “Nadhiyon ko jodneyse jal hothey yeva vikas mey
yoghdhan “ published in" National Journal in Rastriya Jal Vikas Abhikaran, Vadodara" April 2017.

Singh. AK., Karthikeyan.M, Ranganath. L.R, Kudale. M.D. “ Impact on Hydrodynamics and
Sedimentation due to construction of harbour in open coast” published in 5t National Conference of
ocean Society of India, OSICON-17 in August, 2017 ( pp: 137).

Purohit. A. A,. Vaidya. M. M, Basu. A, Chavan. K. A. '"Prediction of siltation for mega terminal in
macro tidal region by hybrid modeling" published in "22nd International Conference on
Hydraulics, Water Resources & Coastal Engineering - HYDRO 2017, Ahmedabad.

Pardeshi. A. B, Jatkar. Amol, Kudale. M. D. "Optimization of water transport terminal using
mathematical modeling technique” published in “22nd International Conference on Hydraulics,
Water Resources & Coastal Engineering - HYDRO 2017, Ahmedabad.

Purohit. A.A, Vaidya. M.M. “Optimization of layout of Semi-Enclosed Basin in Micro Tidal Region
to Minimize Siltation for Mega ship by FEM’ published in “4th International

Conference in Ocean Engineering” (ICOE-2018) February 2018.
Panvalkar. G.A. , Chunade. A.D. " Tracing dam seepage using nuclear logging and tracer
techniques” published in ISH Journal of Hydraulic Engineering, September 2017.

Panvalkar. G.A, Deshpande. N.V. “The potential of Borehole Geophysical Logging and Tracer
Techniques in Dam Seepage Investigations” by published in “ The Masterbuilder”, e book ,
Vol.20.1., PP: 52-55, January, 2018.

Pawar. M.K., Kum Gajre Madhavi " Nadhi jodo yojana yeva iskey mukya pahalu" Published in "
Vadodara ke Rashtriya Hindi - Thakaneeki sanghosti pathrika 2017" April 2017.

Prabhakar V. Chary, Eranade R.S, Ranade S.D, Kudale M.D. " Design of Hydraulic Power Pack
System for Servo- Hydraulic Random Sea Wave Generators for Design of Port Layouts" published
in "Cosmic Journal Group (IJRMET) Volume 7, issue 1, Nov 2016 -April 2017 pp. 80-88.

Patil B. Uday , Dr. Chandra Prabhat, T. Nagendra “Effect of channelization on mitigation of floods
of Mithi river, Mumbai” published in "22nd International Conference on Hydraulics, Water
Resources & Coastal Engineering - HYDRO 2017, Ahmedabad.

Qamar M.Z., Varma M.K , Meshram A.P. " Reservoir Silt Management at power intakes in
Himalayan region " by published in " International Dam Safety Conference 2018 (IDSC)" January
2018.

Ranganath. L. R, Krishna. B, Dr. A. K. Singh, G. A. Rajkumar, Karthikeyan M "Study of impact on
hydrodynamics and siltation due to shifting of offshore breakwater " published in "22nd
International Conference on Hydraulics, Water Resources & Coastal Engineering - HYDRO 2017,
Ahmedabad.

Ranganath. L.R., Dr. Singh. A K. “ Modeling of Sedimentation Pattern in Gulf of Khambhat”
published in 5% National Conference of the Ocean Society of India, OSICON-17 in August, 2017
(pp: 158).

Ramarao V. S, Dr. Bhajantri M. R, Kulhare Amit, Mrs. Gadge P. P. “ Performance of modified
spillway for heightened gravity dam" published in "22nd International Conference on Hydraulics,
Water Resources & Coastal Engineering - HYDRO 2017, Ahmedabad.

Mrs. Roy Vaibhavi, Borkar Amol “Numerical modeling of wave propagation for fishery harbor on
west coast of India" published in "22nd International Conference on Hydraulics, Water Resources &
Coastal Engineering - HYDRO 2017, Ahmedabad.

Dr. Singh. A. K, Krishna.B, Karthikeyan. M, L. R. Ranganath "Morphological studies to optimize
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45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

siltation in fishing harbor in south-west coast of India" published in "22nd International Conference
on Hydraulics, Water Resources & Coastal Engineering - HYDRO 2017, Ahmedabad.

Sunderlal. B.S, Bhajantri. M. R., Dr. Bhosekar. V.V, Shimpiger. B.M., Mrs. Patnaik. Sangeeta, Mrs.
Gadhe. Vaishali ”“Role of Hydraulic model studies in finalizing the design of spillway and energy
dissipator for Dhauliganga Hydroelectric project, Uttarakhand, India" published in “CBIP - Water
and Energy International Journal" volume No.59, of March pp.64-75.

Sunderlal. B.S., Dr. Bhajantri. M. R., Dr.(Mrs.) Bhosekar. V. V, Bhate. R. R,. Gaikwad. Amol H ”
Evolving gate operation schedule for spillway through hydraulic model studies" published in "22nd
International Conference on Hydraulics, Water Resources & Coastal Engineering - HYDRO 2017,
Ahmedabad.

Dr. Sahu. K.C. ” Erosional Characteristics of an Erodible Weir " published in “International Journal
of Advancement in Engineering Technology, Management and Applied Science (IJAETMAS) “
Volume 05- Issue 01: pp:187-196, May 2017.

Shelke Mahesh, Dr. Londhe S.N , Ranganath L.R., Karthikeyan M. “ 2-d hydrodynamics
modeling of tidal currents in thane creek, west coast of India” published in in 5%  National
Conference of ocean Society of India, OSICON-17 in August, 2017 ( pp: 139).

Swain T.K.,, Dr. Kumar K, Rahiman P.Abdul, Ajai S. published in Flotek.g " Modeling of
electromagnetic flow meters for reduction of Eddy current effect” published in Global Conference
2017 in August, 2017.

Mrs. Sahu Shivani, Bhagwan Anil, Sinha Jiwshwar “Development of fishery harbor with long
training walls along creek inlet mouth in east coast of India" published in "22nd International
Conference on Hydraulics, Water Resources & Coastal Engineering - HYDRO 2017, Ahmedabad.

Verma. M.K,, Qamar. M.Z,, Isaac Neena, Bhosekar V.V. ” Diversion Tunnel of Hydropower Projects
for Sediment Management " published in International Conference on Recent Advances in Civil
Engineering (ICRACE 2017) pp.286-292 May, 2017.

Verma M.K.,, Qamar M.Z., Mrs Isaac Neena, Dr. Bhosekar V.V. " Diversion Tunnel of Hydropower
Projects for sediment Management ” published in “International Journal of Earth Science and
Engineering (IJEE) “ - Volume 10, No.02, pp.393- July, 2017.

Vivekanandan N, Dr. Ramesh C, Jagtap R. S. “ Assessment of applicability of Particular Prabability
Distrubution for Extreme Value Analysis of Rainfall under Missing Data Scenario" published in
"22nd International Conference on Hydraulics, Water Resources & Coastal Engineering - HYDRO
2017, Ahmedabad.

Mrs. Patnaik S. R, Dr. Bhajantri M. R., Dr.(Mrs.) Bhosekar V. V, Mrs. V. P. Gadhe “Modeling of
Scour downstream of Skijump bucket” published in "22nd International Conference on Hydraulics,
Water Resources & Coastal Engineering - HYDRO 2017, Ahmedabad.

Mrs. Vyas Sushama, Shrivastava Y. N, Dr.(Mrs.) Bhosekar V. V. “Mathematical model studies for
the analysis of inclined surge tunnels” published in "22nd International Conference on Hydraulics,
Water Resources & Coastal Engineering - HYDRO 2017, Ahmedabad.

Dr. (Mrs) Samanta Tanusree “Significance of site specific stiffness parameters on settlement
behaviour of rubble mount breakwater constructed on soft marine clay” published in Indian
Geotechnical Conference - 2018 (IGC-2018), IIT Guwahati.

Sharma V. B, Dr. Agrawal J. D. "Impact of different river discharge condition on sedimentation in
the navigation channel and river mouth" published in "22nd International Conference on
Hydraulics, Water Resources & Coastal Engineering - HYDRO 2017, Ahmedabad.
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Participation in Seminars/ Symposia/ Conferences

Sl. No. Title Event, Place, Date Name of Officer
1. Sanyukta Rajbhasha Agharkar Research Institute, | Shri B.S. Chavan, Sci-D
Vaignaynik Sammelan | Pune Shri Hradaya Prakash, Sci-D
03rd -04th April, 2018 Shri M.K Verma, Sci-C
Dr. S.A Burele. Sci-B
Shri B. Rajkumar, Sci-B
Shri Sanjay Nath Jha,, ARO
Ms. Madhavi Gajre, RA
2. Recent Advances in M M Engineering College, M.K. Verma., Sci-B
Civil Engineering Mabharishi Markandeshwar
(ICRACE 2017) University, Mullana, Ambala.
04 - 05, May 2017
3. Application of Use of Advanced Software in | Dr. M.R. Bhajantri Sci-D
Mathematical Design of Water Resources
modeling for design of | Structures,
water resources NWA, Pune.
structure 07 June, 2017
4. Conference of the Thiruvananthapuram. Shri L.R. Ranganath , Sci-D Dr. A.K.
Ocean Society of India | 28 - 30 August, 2017 Singh, ARO
- OSICON-17 ESSO-
NCESS
5. Flotek-g Global Palakkad, Kerala Shri P. Abdul Rahiman, Sci-D Shri T.K.
Conference, 28-30 August, 2017 Swain, Sci-C
FCRI
6. 5 th India Water Week | Vigyan Bhavan, Shri Vivekanandan N, Sci-B
2017 New Delhi
14-17 October,2017
7. Users Meet on Flow- Banglore Shri Ravindra R. Bhate, Sci-B
3D 13th October, 2017 Dr. (Mrs) Prajakta P. Gadge, Sci-B
Shri Qamar M.Z ,Sci-B
8. Official Language Assam administrative staff Shri Ugarsen S Singh, Sr.Hindi
Conference college Guwahiti Assam. translator
7th November, 2017 Mrs.Uma Gangadharan, Jr.Hindi
translator
9. Indian Geotechnical IIT Guwahati Dr. (Mrs) Tanushree Samanta, Sci-B
Conference 2017 (IGO | 14 - 16th December 2017.
2017)
10. 22nd International L. D. College of Engineering, | Dr. Prabhat Chandra, Sci-D

Conference on
Hydraulics Water
Resources and Coastal
Engineering-HYDRO -
2017

Ahmedabad
21 - 23rd December, 2017

Shri Jiweshwar Sinha, Sci-D
Mrs. A B Pardeshi ,Sci-D
Shri N V Deshpande, Sci-C
Dr. S. A. Burele, Sci-B

Shri Bhowmick S, Sci-B
Dr.(Mrs.) P P Gadge, Sci-B
Shri K B Bobade, Sci-B

Shri K. H. Barve, Sci-B

Shri K.T. More, Sci-B

Mrs. Sangeeta.Patnaik, Sci-B
Mrs. Sushma Vyas, Sci-B
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Mrs. V.P. Gadhe, Sci-B
Shri N. Vivekanandan, Sci-B
Shri Parag Kashyape,Sci-B
Shri R R Bhate, Sci-B

Shri S ] Ghule,Sci-B

Shri Sundar Lal B.S., Sci-B
Shri Uday B. Patil, Sci-B
Shri V. S. Ramarao, Sci-B
Shri Amit Kulhare, Sci-B
Dr. Anil Bagwan,ARO
Shri Animesh Basu, Sci-B
Shri A K. Singh, ARO

Shri M. D. Sawant, RA
Shri M. Karthikeyan, RA
Mrs. Vaibhavi Roy, RA

Shri K Rajesh, RA
11. International Dam CWC Tiruvananthapuram, Dr. M.R. Bhajantri, Sci-D
Safety Conference Kerala Shri A.K. Ghosh, Sci-D
2018(IDSC) 23rd -24th January, 2018. Shri Amit Kulhare, Sci-B
Shri Bhate R.R., Sci-B
Mrs. Edlabadkar J. S. , Sci-B
Shri M.Z. Qamar, Sci-B
CWC Tiruvananthapuram, Dr. (Mrs) V.V. Bhosekar, Director
Kerala
22nd - 24th January, 2018
12. 4th International IITM, Chennai Dr. ].D. Agrawal, Sci-D
Conference on Ocean 18th -21st February, 2018. Shri A.A. Purohit, Sci-D
Engineering (ICOE Shri L.R. Ranganath, Sci-D
2018) Dr. R. Manivanan, Sci-B
Shri V.B. Sharma, Sci-B
Shri S.N. Jha, ARO
Shri M. Karthikeyan, RA
13. 11th International Pune Shri P.K Dorle, Sci-B
Conference of ATMS 06th - 07th February, 2018 Shri Saurabh Anand, RA
14. Global Procurement The Lalit Hotel, Shri B. Suresh Kumar, Sci-C
Summit 2018 New Delhi. Shri M.S.R Naidu, Sci-B
08th - 09th February, 2018 Shri Pratap Singh Solanke, Sci-B
15. Reuse and recycling of | IIUCNN,Mahatma Gandhi Dr R. Manivanan, Sci-B
material (ICRM-2018) | University, Kottayam, Kerala
09th -11th March, 2018
16. World Water Summit, | Convention Centre - NDCC, Shri A K Agrawal, Sci-D
2018 Parliament Street, New Delhi | Dr. M.R.Bhajantri, Sci-D

22nd March, 2018

Mrs. Neena Issac, Sci-D

Lectures Delivered —

Sangh ki Rajabhasha nithi

yeva karyanvayan

Pune.
15 May,2017

Induction Training Program for Newly
Recruited Junior Engineers of CWC, NWA,

Dr. G.R. Tripathi,
Sci-D

Application of Mathematical
modeling for design of water

resources structure

NWA, Pune.

Use of Advanced Software in Design of
Water Resources Structures,

Dr. M.R. Bhajantri
Sci-D
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07 June, 2017
Water Quality Management | NWA, Pune. Dr. (Mrs) Shanti
3. 06 July, 2017 Vaidya
Scientist-D
Preservation of Water NWA, Pune. Dr. (Mrs) Shanti
4. | Quality 19 July, 2017 Vaidya
Scientist-D
Water Quality Management | NWA, Pune. Dr. V.M.
5 Water Quality Management | 29 August, 2017 Prabhakar
* | including Recycle and Reuse Scientist-B *
of Water etc.
RMU of Hydro Power Kolhapur, Shri M.S.R.
6. Plants 01 September, 2017 Naidu, Sci-B
i) Global positioning system | NWA, Pune Shri Selva Balan
& its application 11 - 22 September, 2017. M, Sci-D
7. | ii) Sonar Bathymetry in
water resources and
processing of bathymetry
8 Management of Dredged ITC Maratha, Mumbai Shri V.K. Shukla,
' Material 07 September, 2017. Sci-B
9 Satellite & Sensor NWA, Pune Shri S.D. Ranade,
) 11 - 22 September, 2017. Sci-D
10 Geophysicists/ Geologists of | MEETRA, Nasik Shri Ch. Subba
" | GSDA 01-03, November, 2017 Rao, Sci-B
1 Sangh ki Rajabhasha nithi NWA, Pune Dr. G.R. Tripathi,
" | yeva karyanavay 6th November, 2017 Sci-D
12 Broad Design aspects of NWA, Pune Mrs. Neena Isaac,
" | Barrage, Weir and Canal 10th November, 2017 Sci-D
Image Processing and COEP, Pune Shri S. D. Ranade,
13. | Pattern Recognition 29th November, 2017 Sci-D
Applications with hands-on
14 Design of spillways in Marathi Vidhyan Parishad, Pune Dr. (Mrs).Prajakta
" | Himalayan Region 17th November, 2017 Gadge, Sci-B
15 Satellite & Sensor NWA, Pune Shri Ranade S.D.,
) 04.12.2017 Sci-D
16 Global Positioning System & | NWA Pune Shri Selva Balan
" | Its Application 14.12.2017 M, Sci-D
Sonar Bathymetry in Water | NWA Pune Shri Selva Balan
17. | resources and Processing of 14.12.2017 M, Sci-D
Bathymetry
18 Sangh ki rajyabhasha nithi NWA, Pune Dr. G.R. Tripathi,
" | yeva karyanvayan 27.12.2017 Sci-C
Seismic Tomography University of Boaroda, Vadodara Shri Chaudhari
19. | Technique for Rehabilitation | 20th - 21st January, 2018 M.S., Sci-D
of Dams
River behaviour & NWA, Pune Shri Arun Kumar,
Morphology : Basic concepts | 29th January, 2018 Sci-B
of processes and
20. | Terminology: brief

introduction to physical
modeling aspects of river
course
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2 River Training Works NWA, Pune Shri Raghuram
) 30th January, 2018 Singh B., Sci-B
Mathematical Modeling of NWA, Pune Shri Raghuram
2 River Training Works 30th January, 2018 Singh B., Sci-B
" | (levees) using HECRAS.
Demonstration & Hands -On
Introduction to sediment NWA, Pune Mrs. Neena Isaac,
23. | transport modeling & 31st January, 2018 Sci-D
reservoir sedimentation
Introduction to Hydro- NWA, Pune Shri Kunjeer P.S,,
24. | dynamic modeling using 31st January, 2018 Sci-B
HEC-RAS, Hands on
Hydro-dynamic/numerical | NWA, Pune Shri Kunjeer P.S,,
25 modeling with sediment 31st January, 2018 Sci-B
" | input using HEC-RAS:
Hands on
Reservoir sedimentation to NWA, Pune
existing projects. Using 31st January, 2018 Shri Parag Patil,
remote sensing and satellite Sci-B
26. | . . .
imageries. Physical
modeling & prototype with
case study
How to do the studies and Pareshwar Vidhyalay, Pargaon, Purandar, Shri R.S. Jagtap,
27. | guidance about career Dist-Pune JD
19th January, 2018
Application of Statistics in Tuljaram Chaturchand College, Baramathi, Shri R.S. Jagtap,
28. | Hydrology and water Pune JD
resources 10th February, 2018
Modern Reservoir Sediment | NWA, Pune Shri M.S Bist, Sci-
Measurement Techniques 01st February, 2018 C
29. | &Technologies
(Hydrographic survey,
Bathymetry)
30 Spur a tools for protecting Zeal College of Engineering, Pune Dr. S.A. Burele,
" | banks 16th February, 2018 Sci-B
River behaviour in response Dr. R.G. Patil, Sci-
31. | development and D
* | encroachment NERIWALM, Tezpur, Assam
26th - 27th February, 2018.
3 CWCs guidelines for
" | Morphological Studies
Flood protection works in
33. | workshop on River
Management
Coastal Sedimentation First National Workshop on Coastal, IITM Shri L.R
34. Chennai Ranganath, Sci-D
27th February, 2018
Location Alignment & Bharathi Vidyapeth, College of Engineering, | Dr.S.A.Burele,
35. | Layout of barrage/bridge Lavale Sci-B
20th March 2018
Sangh ke rajyabhasa nithi NWA, Pune Shri K.K.Gupta,
36. sambhandith sabhovdhanik | 20th March 2018 Sci-C

pravadhan/ hindi me
typanee yeva aaleykan
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37 Sangh kee rajyabhasha nithi | NWA, Pune Ms. Varsha Jain,
" | yeva karyanvay 20th March 2018 ARO
Application of Statistical Andhra University, A.P Shri N
methods in solving 22nd - 24th March, 2018 i
38. | problems related to Vivekanandan,
Hydrology and Water Sci-B
Resources Sectors
Technical Committee Meetings —
1. | Meeting with DGNP, Vishakapatnam regarding Varsha | CWPRS, Pune Dr. M. K. Sinha
Project 06.04.2017 Director
2. | Meeting for prepartion of action plan to achieve twin New Delhi Dr. M. K. Sinha
objective of comprehensive flood management plan and | 17.04.2017 Director
navigability of river Jhelum chaired by Secretary
MoWR, RD & GR
3. | Attended the review meeting called by Hon’ble New Delhi Dr. M. K. Sinha,
Minister (WR, RD & GR) 26.04.2017 Director
4. | Attended meeting of Tender Evaluation Committee of New Delhi Dr. M. K. Sinha,
NHP 28.04.2017 Director
5 Technical Advisory Committee, Chilka Development 17-18, April 2017 | Shri M.D. Kudale,
Authority Bhubaneswar Additional Director
6. Chairing an Expert Committee meeting for preparing Mumba DF' M. K. Sinha
. 03.05.2017 Director
road-map for Mumbai water supply.
7. | Discussions in National Mission for Clean Ganga New Delhi Dr. M. K. Sinha
(NMCQG) office regarding revival of Bhagirathi River 19.05.2017 Director
8. | Discussions in MoWR, RD & GR regarding MoU with New Delhi Dr. M. K. Sinha,
M/s Engineers India Ltd., New Delhi 22.05.2017 Director
9. New Delhi Dr. M. K. Sinha,
Attended Kick-Off Workshop for National Hydrology 23.05.2017 guector
Project r. (Mrs) VV
Bhosekar, Sci-E
Shri R.S. Jagtap, JD
10. | Attended the meeting to review the status of PD- New Delhi Dr. M. K. Sinha,
ICMAM 30.05.2017 Director
1L Attended Review meeting of Board of Assessment for 0N6€(‘;\é Iz)gi}; gﬁo(sﬁasg \I])X‘ec tor
the post of Scientist-C at UPSC, New Delhi. A ’
12. Attended meeting of Tender Evaluation committee of 1N2e(x;\é Iz)gi}; IB)}z (Mrs) VV
. ) .06. osekar , Director
National Hydrology Project
13. Attendgd ISH Executive Committee at IIT Bombay, g/élg;gglw gﬁogﬁfjﬁ X)Xec tor
Mumbai.
14. | Attended meeting of the Screening Committee for New Delhi Dr. (Mrs) V.V.
Scientist-D to Sci- E & Scientist B to the Sci-C at MoWR, | 10.07.2017 Bhosekar , Director
RD & GR, New Delhi
15. New Delhi, Dr. (Mrs) V.V.
Attended meeting with officials of DRDO and 08 August, 2017 Bhosekar ,Director

WAPCOS regarding Naval Project

Mrs. A.M. Vaidya,
Sci-D
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16. Attended meeting of the screening committee for the MoWR, RD & . Dr. (Mrs) VV
] ) . . . GR, New Delhi Bhosekar , Director
promotion grade of Sci-D to Sci-E and Sci-B to Sci-C 18 August 2017
17. . New Delhi, Dr. (Mrs) V.V.
Attend‘ed meeting by Secre?tary, MoWR, RD & GR 18 September, Bhosekar ,Director
regarding revision of pension cases 2017
18. Attended meeting with Project Authorities regarding New Delhi Dr. (Mrs) VV
) . 19September,2017 | Bhosekar , Director
hydraulic model studies
19. Attended meeting related to Hydrometry and ISO ZB(I)S’ New Delhi 11;}1;0(51:3/[1:;1)' V].D\ii:ec tor
works September,2017
20. Attended meeting by Secretary, MoWR, RD & GR (I)\Izegcziz’ 2017 gﬁogﬁjg \I/Dzec tor
regarding SFC ’ ’
21. Guwathi Dr. (Mrs) V.V.
Attended 1st Advisory meeting of NEHARI 06th October, Bhosekar , Director
2017
22. NOIDA, Dr. (Mrs) V.V.
08th - 13th Bhosekar , Director
October, 2017 Shri Y.N.
Srivastava, Sci-D
Attended group meeting of 1SO/TC 113 Dr. R.G. Patil, Sci-D
Mrs. Neena Isaac,
Sci-D
Dr. N.D. Atkekar,
Sci-D
23. New Delhi, Dr. (Mrs) V.V.
14th November, Bhosekar ,Director
Attended meeting for signing of MoA with Engineers 2017 Shri T. Nagendra,
India Limited (EIL) Sci-E
Dr. Prabhat
Chandra, Sci-D
24. Attended DCC meeting regarding Termination of New Delhi, Dr. (Mrs) VV
. . . 15th November, Bhosekar ,Director
probation and confirmation of 2017 Shri T. Naeendra
Sci-B g | pener
2. Attended Governing Council meeting of CSMRS, New ZN;;V Ilzlf)lxlzlémber gﬁo(sﬁasg \I])X‘ec tor
Delhi 2017 ’ ’
26. New Delhi, Dr. (Mrs) V.V.
th _ 79th i
Attended the first meeting of National Level Steering 2N70verr21‘ger 2017 SBE:isIe{k;r J,aDizector
Committee (NLSC) of NHP g Joint Direc tf;’r b
27. New Delhi Dr. (Mrs) V.V.

Attended Governing Council meeting of CWPRS, Pune

29th November,
2017

Bhosekar ,Director
Shri T. Nagendra,
Sci-E

Dr. Prabhat
Chandra, Sci-D
Shri B. Suresh
Kumar, Sci-C

Dr (Mrs.) Prajakta
Gadge, Sci-B
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28. | Attended discussion with the project engineers Raipur Dr. (Mrs) V.V.
regarding all the features of the upstream portion of the | 12th December, | Bhosekar ,Director
dam to be represented in 3D comprehensive model of 2017.

Additional Spillway.

29. | Attended meeting for Signing of MoU for Region New Delhi Dr. (Mrs) V.V.
Seismic Study of North and North-East India between 09th January, Bhosekar ,Director
CWPRS and CWC 2018

30. Attended Screening Committee meeting regarding lNo?}/lv]Delhl ]l;}i (NES) \I/)V ¢
Promotion of Scientist B to Scientist C in CWPRS, Pune 2018 anuary, osexat, Lrector

31. Attended meeting on Policy Sediment Management 1N7i¥1v]];)§g:r gll;o(sll/[l:;)* \ng;actor
chaired by Secretary (WR,RD&GR) 2018 ¥ !

32. Attended 1st meeting of HISMG Technical for New Delhi Dr. (Mrs) VV

.. ) .. 30th January, Bhosekar, Director
monitoring the technical activities of NHP 2018
33. Nagpur Dr. (Mrs) V.V.
16th - 17th Bhosekar ,Director
Attended the 3rd Bhujal Manthan Programme at February, 2018 Shri T. Nagendra,
Nagpur Sci-D
Shri Ch. Subba Rao,
Sci-B

34. Mumbai Dr. (Mrs) V.V.
Attended Ground Breaking Ceremony for Navi ;g;lé February, g}}:fis;kg; erl:;r:)r
International Airport by Hon’ble Prime Minister of Sei-D - Nag !
India Shri A.A. Purohit,

Sci-B

35. | Attended the meeting of Standing Committee on Water | New Delhi Dr. (Mrs) V.V.
Resources - Examination of Demands for Grants for 23rd February, Bhosekar, Director
2018-19 2018

36. Neamati Ghat Dr. (Mrs) V.V.
Attended the meeting of erosion reacheds in Neamati 28th February, Bhosekar, Director
Ghat area 2018 Shri P.S. Kunjeer,

Sci-B
37. Greater Dr. (Mrs) V.V.
Mikirgaon, Bhosekar, Director
Attended discussions in Greater Mikirgaon area Guwahati
01.03.2018
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Training Programmes/ Conferences Organized-

=

10.

11.

12.

13.

14.

15.

16.

17.

18.

Computer basics and IT usage for MTS batch-VII 03-05 April 2017 at CWPRS, Pune.

Training course on Selection, Operation and maintenance of centrifugal/ V.T. Pumps during 04-06
April 2017 at CWPRS, Pune.

Training Course on “Record Management, Weeding out of old files” on 18 May, 2017 at CWPRS,
Pune.

Training course on “Junior Instrumentation Process Control” by IASC - SSC ( An autonomous
organisation under Ministry of Skill Development & Enterpreneurship, Government of India at
CWPRS on 13.06.2017.

Training course on “ Automation & Emerging Skill Requirement for Water Resource Management
“ at CWPRS on 14.06.2017.

Training course on “Computer Basics and IT Usages “ at CWPRS from 09-11 August, 2017.
Training Course on “Refresher on AWA /TBR, Network Design and Instrumentation” at CWPRS,
Pune from 17 - 21 July, 2017.

Training Course on “Geophysical investiagation for Civil Engineering Water and Power Project”
at CWPRS, Pune during 05 - 07 September, 2017.

Training Course on “ Hydrographic Surey Techniques for Sediment Assessment” at CWPRS, Pune
during 12 - 14 September, 2017.

Training Course on “ Management Development Group A Officials” at CWPRS, Pune during 19 -
21 September, 2017

Training course on “ Hydraulic Modelling of Reservoir and apputtenant Structures” during 06-07
October, 2017.

Training course on “Long Hydrographic Course for officers from National Institute of
Hydrography, Goa” during 13-17, November, 2017.

Training Course on “Sediment Management for Hydro Power Projects in Himalayan Region”
during 23-24, November, 2017.

Training course on “WB Procurement Guidelines and GFR Provisions” during 05-06, December,
2017.

Training course on “ Coastal Erosion & Protection methods “ during 29t - 31st January, 2018 at
CWPRS

Training course on” Modern Techniques in Flow mesurement “ during 06t - 08" February , 2018
at CWPRS.

Training Course on “ Management development for Group B & C Staff ” during 21st - 22nd
February, 2018 at CWPRS

Training course on “Computer Basics & IT Usages for Craftsman Batch-III”during 19t - 20t
March at CWPRS
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