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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.

» 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
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MAIN HIGHLIGHTS/ ACHIEVEMENTS (2018-19)

A. 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 93 projects and conducted 24 Training Programmes and conferences during the
year 2018-19. A few important ones are briefly described below:

I. HYDRAULIC MODEL STUDIES FOR MODIFIED DESIGN OF SPILLWAY AND ENERGY
DISSIPATOR OF DEVSARI H.E. PROJECT, UTTARAKHAND 1:40 SCALE 2-D SECTIONAL
MODEL

Devsari Hydro-electric Project (DHEP) is a diurnal pondage Run-of-the-river scheme located on River
Pinder, near Devsari village in Chamoli district of Uttarakhand. The installed capacity of underground
powerhouse which is situated at right bank of the river is 252 MW that will house 3 units of vertical
axis Francis type turbines of 84 MW each. The project envisages construction of 35 m high and 164.5
m long concrete gravity dam with top El. 1303 m. In the original design, sluice spillway has been
provided to pass a design flood (PMF) of 6,969 m3/s at FRL El. 1300 m through 5 orifice openings of
size 12.5 m wide x 8.5 m high with crest level at El. 1272 m. The MWL, FRL and MDDL have been
fixed at El. 1301 m, 1300 m and 1295 m respectively. The equation for the downstream profile of
spillway is x2 = 91y. Radial gates have been provided at the downstream face of sluice opening for
controlling the outflow discharge. A ski-jump bucket of 23 m radius and 40¢ lip angle with bucket
invert at El. 1263 m is provided for energy dissipation. After conducting hydraulic model studies for
original design of spillway and energy dissipator (ski-jump bucket), the performance of ski jump
bucket was found to be unsatisfactory. Hence, it was suggested to explore feasibility of providing a
stilling basin type of energy dissipator instead of a ski-jump bucket. Accordingly, hydraulic model
studies were conducted on a 1:40 G.S. 2-D sectional model for modified design of spillway and energy
dissipator (Horizontal stilling basin) with basin El. 1252.5 m. Studies indicated that the discharging
capacity of the sluice spillway is adequate. With the modified design of breast wall spillway, it has
been observed that the upper nappe of the jet follows the breast wall bottom profile for entire range
of reservoir water levels with orifice flow thus resulting in marginal improvement in discharging
capacity. As such, discharging capacity of the spillway is considered to be adequate. The trunnion
axis of the radial gates is above the water surface for all the discharges so the elevation of trunnion is
found to be in order. Pressures were found to be positive on the spillway surface for entire range of
discharges. The water surface profile was seen intermittently overtopping the training walls (EL
1281 m) for 3,485 m3/s and for higher discharges, the flow was seen spilling over the training wall.
Therefore, the top elevation of training walls may be raised by about 5 m considering free board
requirement and bulking of flow due to air entrainment in the prototype. Taking due cognizance of
the observations from the model studies and possibility of deposition of sediment in the stilling
basin, it is suggested that stilling basin elevation may be raised by about 4 to 5 m with the flatter
slope of the end sill so as to facilitate movement of sediment from the stilling basin during the
operation of spillway. By adopting flatter slope of end sill (say 1:3) and raising the basin elevation,
effective length of stilling basin will be increased.
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II.

111

MATHEMATICAL MODEL STUDIES FOR THE PROPOSED RAIL BRIDGE ACROSS RIVER
MAHANADI 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. This report pertains
to results of one-dimensional mathematical model studies for initial assessment of waterway and for
preliminary design of the bridge components. One dimensional mathematical model studies were
conducted using HEC-RAS, reproducing reach of River Mahanadi from Jobra anicut to 9 km
downstream of proposed bridge location i.e. total reach of about 22 km. The studies are conducted
with existing condition and bridge of 2950 m waterway in place. Water levels and velocities are
computed for discharges of 21968 m3/s and 26164 m3/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 about 13 km downstream of Jobra anicut
was found to have afflux of 0.01 to 0.04 m in the upstream reach. The proposed waterway of 2950 m is
much more than the Lacey’s waterway of 781 m and also in line with the waterway of other bridges
existing in the vicinity for many years, therefore, no major impact on river morphology is expected.
However, to design bank protection works to the erodible reach on left side upstream of proposed
location detailed hydraulic model study for assessment of flow conditions and velocity will be
required.

DAM BREAK ANALYSIS AND INPUTS FOR EMERGENCY ACTION PLAN FOR KONDA POCHAMMA
SAGAR RESERVOIR, NEAR PAMULAPARTHI VILLAGE, SIDDIPET, TELANGANA

Telangana Government has taken up Kaleshwaram Project to meet the various irrigation requirements
of drought prone area of Telangana state. Konda Pochamma Sagar is one of the proposed components
under Kaleshwaram project. In this connection Irrigation & CAD Department, Telangana has requested
CWPRS to conduct studies on Dam break analysis and Emergency Action Plan for Konda Pochamma
Sagar. The proposed Konda Pochamma Sagar will be having its F.R.L at RL 618.0 m. The length of Bund
will be 15.8 km and maximum height of 46.7 m. A eneralized flood routing model (unsteady flow
simulation), HEC-RAS has been used to simulate the problem. Storage (level-pool) routing is used
within the reservoir with the tail water elevations computed via the Saint-Venant equations, and
dynamic routing used through about 81 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. The downstream
boundary condition is taken as the FRL of Upper Maniar Reservior. Three different dam break
simulations with different breach timings and 250 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 scenarios.

Reviewing the results, it was noticed that among the 3 cases, the discharge level reaches maximum at
42091 cumecs at 109 m downstream of proposed Konda Pochamma Sagar reservoir for Case 1 where
in the breach time is 18 minutes. Further, discharge decreased towards the downstream cross sections
of the study reach of river Kurelli Vaagu and the water level varied between 584.6 m at first cross
section downstream of proposed reservoir to 451.85 m at Upper Maniar Reservior. In order to prepare
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V.

the emergency action plan for the study reach, the results of the worst scenarios were used for the
preparation of inundation map. The villages nearby the right bank and left bank of study reach were
identified and marked on Toposheet using Q-GIS

HYDRAULIC MODEL STUDIES FOR PROPOSED 2/4 LANE BRIDGE INCLUDING APPROACHES OVER
RIVER BRAHMAPUTRA BETWEEN DHUBRI ON SOUTH BANKING THE STATE OF ASSAM AND
MEGHALAYA ON NH-12713

Brahmaputra is one of the largest Rivers of the world. The total length of the River Brahmaputra from
its origin at Manas Sarovar up to its confluence with River Ganga at Goalundo (Bangladesh) is 2880
km, of which 1625 km is in Tibet, 918 km in India and remaining 337 km in Bangladesh. It is generally
seen that only one or two channels are prominent. Large islands are seen within the predominant
channels, which change their size and shape during floods. A bridge was proposed to be constructed
across Brahmaputra River between Dhubri on North bank and Phulbari on South bank. The bridge is
supported by 197 numbers of piers, few of which in turn are supported by circular wells (main spans
is 12.625 km with 101 pier spans of 125 m) and some are supported by piles (Viaduct spans is 6.657
km with 96 pier spans of about from 60 m). The total length of the bridge is 19.282 km. Model studies
to assess the alignment of the bridge, flow conditions and afflux created by the bridge were carried out
on the mobile bed model of River Brahmaputra constructed to a horizontal scale (L;) of 1:575 and a
vertical scale (D.) of 1:65 covering a river reach of 20 km from Poravita to South Salmara. The afflux
caused by the proposed bridge is in the range of 13 to 35 cm for varying discharges. The model studies
indicated maximum velocity and discharge intensity of 4.15 m/s and 49.60 m3/s/m at the proposed
bridge site for a discharge of 99,000 m3/s. The alignment of proposed road bridge is found to be
hydraulically satisfactory and does not cause any negative effects as far as river morphological
behaviour is concerned. The proposed bridge will not cause any major change in the river regime in
the reach under consideration. The model studies indicated that the afflux created by the bridge
reduces to immeasurable values at a distance of about 4.88 km for the design discharge of 99,000
m3/s.

GEOTECHNICAL STUDIES FOR SEEPAGE AND STABILITY ANALYSIS OF HINGLO DAM, DIST.
BIRBHUM, WEST BENGAL

Irrigation & Waterways Department, Govt. of West Bengal has entrusted the work of safety audit of
various earth dams, bridges and barrages in West Bengal to M/s WAPCOS Ltd. Out of this, geotechnical
studies for safety and stability analysis of 15 number of earth dams is entrusted to CWPRS by M/s
WAPCOS Ltd; Hinglo dam being one of them. The dam having length of 1158 m and reported maximum
height 12 m above foundation level was constructed in the year 1976 in Birbhum district of West
Bengal. CWPRS officers visited dam site on 16/04/2018 to witness present condition with respect to
various stability aspects of the dam. During visit, few depressions, animal burrows, undulations were
seen at some locations on the slopes and seepage was reported to occur at high water levels. Due to
unavailability of required data for conducting studies, except design cross-sections at two chainages, it
was suggested to undertake 1) Survey work of the dam to regenerate cross-sections and 2) Detailed
geotechnical investigations by drilling boreholes in dam body and foundation to obtain soil properties.
Based on survey drawings and bore hole investigations, two cross-sections of the dam were finalized
for analysis viz. Zoned section (C/S 16) and Homogeneous section (C/S 13). Seepage analysis was
conducted using software Plaxis 2D which is finite element numerical modeling software. Results of
analysis indicated that seepage discharge quantities are 4.25 1/day/m and 11.61 1/day/m for zoned
and homogeneous sections respectively. These values are lower than allowable seepage through earth
dam (100 1/day/m). Moreover, it was found that no buildup of pore water pressure is occurring in
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downstream zone of the dam, which is favorable condition from stability point of view. Slope stability
was analyzed using limit equilibrium method. Software with facility for automatic search of Factor of
safety (FS) was used. FS values for zoned section (C/S 16) were 3.0 and 1.8 for steady seepage and
sudden drawdown conditions respectively. For homogeneous section (C/S 13) FS values were 2.71
and 1.68 for respective conditions. Values of FS were more than required values of 1.5 for steady
seepage and 1.3 for sudden drawdown condition as specified by IS 7894:1975. From analysis it is
inferred that Hinglo dam is safe from seepage and stability point of view. However, installation of ‘V’
notch weirs and piezometers is suggested for measurement and monitoring of seepage quantity and
pore pressure. Adequate drainage system comprising of cross drains, longitudinal drains, toe drains,
etc for collection and drainage of seepage water designed as per IS 9429:1999 is also recommended.
Regular maintenance of the dam along with repairs as per CWC guidelines is advised.

B. TRAINING AND DISSEMINATING RESEARCH FINDINGS

e Training Programmes/Seminars/Conferences attended - 78 Nos.
e Training Programmes/ Conferences organized - 24 Nos.
e Reports Submitted - 83 Nos.
e Paper Published (Journals/ Conferences) - 81 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 2018-19,
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 Jal Shakti, Department 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 2018-2019 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 CWPRS.

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.

Dr. (Mrs.) V.V. Bhosekar
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ABOUT THE INSTITUTE

General

The Central Water and Power Research Station (CWPRS), Pune, established in 1916 by the then Bombay
Presidency as a Special Irrigation District, is the leading national hydraulic research institute under the
Ministry of Jal Shakti, Department Water Resources, River Development and Ganga Rejuvenation (MoWR,
RD&GR), New Delhi. In its early days of formation, this institute played important role by conducting
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 (oastal 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 Jal Shakti, Department of Water Resources, River Development and Ganga
Rejuvenation (DoWR, RD&GR), the mandate of the institution encompasses undertaking specific research
studies supported by necessary basic research. Comprehensive R&D support is offered to a variety of
projects in fields as diverse as river training and bank protection measures, hydraulic design of bridges and
barrages, flood forecasting, dam break analysis, water quality analysis of river and reservoir systems, design
of spillways and energy 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 current meters and flow meters, testing of pumps and turbines and instrumentation for dams.

CWPRS campus, situated downstream of Khadakwasla dam in South Westerly part of Pune, occupies an area
of about 450 acres, where major research infrastructure available includes water re-circulation system for

physical models, workshop, library, computers and communication facilities, auditorium and housing
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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 Mo]S, DoWR, 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 1,090. 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 316 personnel. The other supporting staff to the tune
of 774 includes technical, auxiliary technical, administration, accounts and ancillary services. The Governing
Council (GC), under the Chairmanship of the Secretary, MoJS, DoWR, RD&GR and the Technical Advisory
Committee (TAC) under the Chairmanship of the Chairman, Central Water Commission render advice to the
Ministry regarding functioning of CWPRS.

Governing Council

The GC functions as an overall policy making body for CWPRS under the Chairmanship of the Secretary,
Mo]S, DoWR, RD&GR. The GC comprises members from the Finance and Administrative Wings of DoWR,
Planning Commission, User Organizations, State Governments and Non-Government Officials. Apart from
laying down broad policy guidelines, the GC monitors the overall progress and performance of the
institution. Other functions of GC include scrutiny and monitoring of expansion 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.

v
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ORGANIZATIONAL SETUP

CENTRAL WATER & POWER RESEARCH STATION ‘
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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 2018-19

Name of the scheme Final Estimate 2018-19
XII*h Plan - R&D in Apex Organizations under Mo]S,
Dept. of WR, RD&GR- CWPRS component

6.57 Crore

During 2018-19 the following important activities were undertaken under the above-mentioned scheme.
R&D in Water Sector - Ministry of Jal Shakti, Department of Water Resources, River Development and Ganga
Rejuvenation - R&D in Apex organizations - CWPRS component

Objectives: Under XIIt» 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 Softwares etc.

Activities: During 2018-19, with a budget outlay of Rs 6.57 Cr., the major activities undertaken included ;

» Training & Basic Research: (Rs. 0.20 Cr)
» Infrastructure: ( Rs.4.63 Cr)

e (Rs.0.41 Cr) for development of area surrounding to hangar for thermal dispersion, studies
of coastal division at CWPRS

e (Rs.1.20 Cr) for construction of Sump and Pump House including return channel for hangar
of River Engineering division at CWPRS

e (Rs.0.23 Cr) for civil and allied electrical works for multipurpose hangar of tidal and
estuarine studies of coastal division at CWPRS

e (Rs.0.85 Cr) for renovation and up-gradation of residential quarters at CWPRS

e (Rs. 0.21 Cr) for renovation of different office buildings, hangars and laboratories.

e (Rs.0.25 Cr) for Horticulture Work

e (Rs.0.23 Cr) for secured advance against the supply and installation of Pump sets for River
Engineering division.

e (Rs.1.20 Cr) for electrical infrastructure for installation of vacuum circuit breaker, LT panel &
UG cable at filtration plant, internal lighting in the hangar for thermal dispersion studies and
residential quarters

® (Rs.0.05 Cr) for strengthening of existing compound wall

» Machinery & Equipments (Rs 0.87 Cr): Under M&E Head different software (21 MA & EVA
software - 0.17 Cr, MIKE 21C software - Rs.0.56), desktop computers (Rs.0.09 Cr) were procured
and AMC of CMRT (Rs.0.05 Cr)

» Operating Cost (Rs.1.13 Cr): Expenses for operating cost of electrical usage charges, expenses

towards domestic/ foreign travel, outsourcing of security of office / residential complex and house-
keeping tasks etc.

D — ek
- - Ty o - LEeER—_—




Annual Report | 2018-19

2. Non-Plan Budget

The non-plan budget and expenditure details for the year 2018-19 are given below;

Item/ Head 2018-19 (Crore)
Budget Estimate Actual Expenditure
Salary 80.00 70.80
Non-Salary 12.47 5.91
Total (Gross) 92.47 76.71
Recovery 13.1 13.1
Net 79.37 63.61
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STAFF WELFARE ACTIVITIES
1. Monitoring of Reservation for physically handicapped

Reservation for Physically handicapped persons is being made 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 31st December 2018
PH
A 02
B 06
C 18
Total 26

2. Monitoring of Reservations 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 31st December 2018
SC ST OBC UR
A 27 08 28 95
B 33 12 33 122
C 76 32 65 226
Total 136 52 126 443

3. Preservation and Enforcement of Right to Gender Equality of Working Women

There are five members in the committee for Preservation and Enforcement of Right to Gender Equality of
Working Women with the composition of the committee as per the guidelines issued by the Honorable
Supreme Court of India Dr. Mrs. Neena Isaac, Scientist ‘E’ is the Chairperson of the committee. Meetings of
the committee are held regularly. No complaints were received during 2018-19.

4. CWPRS Staff Colony Welfare and Recreation Club Activities

Director CWPRS, has nominated Shri M.K. Pawar, Scientist D as Chairman, CWPRS Recreation Club vide
Letter No. 623/38/Estt. VIII/943/2017 dated 17.08.2017. The grant has been approval by Director for
Rs.50,000/- vide Letter No. 651/1/Estt.VIII/1970/2018 dated 19/12/2018 for the year 2018-2019. Most of
the office staff are the members of Recreation Club i.e. about 364 members. The Calendar of activities were
planned in consultation with all the office bearers of the Recreation club and following activities were
executed.

Health Shibir : CWPRS Recreation Club has organized a free Health Shibir for officers and employees. Dr.
Kaustubh Shendkar, Head of Global Research Institute, Pune along with Specialists visited on 01.03.2019 in
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CWPRS Auditorium for health shibir between at 1000 hrs. and 1600 hrs. In this health shibir, free medical
checkup of diabities, BP, ECG, Body mass ratio etc. were covered.

Banner of Free Health Checkup Camp Panel of S‘pecialist with CWPRS Officers

Celebration of World Women'’s Day : On the occasion of “World Women’s Day” CWPRS Recreation Club
celebrated and organized one day programme on 08.03.2019 on theme of Uplifting Women and create
awareness amongst them. Smt Archana V. Sutar, a well known Social activist of Pune delivered a lecture on
Women Empowerment. This event was chaired by Dr. Smt. V. V. Bhosekar, Director, CWPRS, Shri M.K.
Pawar, Sc-D, conducted the event.

Inaugural function of World Women’s Day : Dr. Amita Nanda, Lady Medical Officer of CWPRS and Dr Asha
Hol, consultant Gynecologist, Pune, had delivered lectures on “Gynecological related issues and care of
Women’s health”. Women staff of CWPRS interacted with doctors freely for issues related to women
problems and due care.
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Director CWPRS, welcoming Dr. Asha Hol, Dr. Amita Nanda, Lady Medical Officer
Consultant Gynecologist, Pune of CWPRS delivering lecture

A Rangoli competition was organized and the event was enjoyed by enthusiastic participants of CWPRS
followed by “World Women’s Day” function.

Women staff of CWPRS participating in Rangoli Competition

To perform a social responsibility, Mother of Martyr Major Shashidharan Nair was honored as Major
Shashidharan has lost his life in IED blast during performing duties in J&K and became victim of terrorist
activity in Naushera sector, Dist. Rajouri, J&K. His father Late Shri Vijay Nair was employee of CWPRS.

Martyr Major Shashidharan Nair Commemoration of Martyr Major Shashidharan Nair’s Mother
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Food Festival : In order to promote feeling of “Unity in Diversity”, food festival was organized on
30.01.2019 adjacent to Auditorium at 1300 hrs. to 1330 hrs, where different cultures, creativity, different
delicacies/ dishes, different tastes were brought together under one roof by the employees of CWPRS. This
event was a great success, enjoyed and participated by maximum employees.

Food Festival : Inauguration of food stall

Social /Sports Activity : In order to maintain good mental and physical health of CWPRS employees, various
sports events and activities for women and men were organised seperately. Various sports events such as
Volleyball, Cricket, Badminton, Athletics, Disc throw, Javelin throw, Short put etc. were organized during
06.02.2018 - 03.03.2018 and one day athletic race was organized on 05.04.2018 at CWPRS. The employees
showed large response to this event and participated in large numbers and won prizes.

Cricket league inauguration Officers playing cricket

Players gathered for Disk throw, Javelin throw and Short Put
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Players gathered for Badminton tournaments

Officers gathered for Volleyball match

Book balancing sports activities for women employees

Players gathered for Badminton tournament
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One day excursion trip to Dive Aagar and Harihareshwar : One day tour/ trip for CWPRS Employees and
their family members was organized on 09.02.2019. This excursion trip was taken to one of the prominent
Historical place of Maharashtra i.e. Diveaagar and Harihareshwar. The trip was enjoyed and was a great
success as bus-full employees participated with much enthusiasm along with their family.

Trip to Diveaagar and Harihareshwar was arranged by CWPRS Recreation Club

Annual Day Function & Cultural Function : On the Valedictory function, cultural programme was
organized on 04.05.2018 at CWPRS Auditorium. This event was chaired by Shri A.R.Chavan, former
Additional Director, CWPRS, Shri T. Nagendra, Sc-E, Shri R.S. Jagtap, Joint Director and Shri M.K.Pawar, Sc-
D were also present. This event included prize distribution The function was a great success and was
enjoyed by the audience.

Prize distribution to winners on Annual Day
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Other Activities :

» Library:

CWPRS Recreation Club is maintaining a small library, to encourage the reading habit among the
employees. Various research personnel are continuously kept connected with literatures, novels, books,
magazines and various other publications.

» Guest Lectures :

a. CWPRS Recreation Club has organized a lecture to create awareness in respect of stress free living
and healthy and peaceful lifestyle manners. This lecture on “Stress Management” was delivered by
Sister Veena from Prajapati Brahmkumari organization, Pune on 26.10.2018 in CWPRS Auditorium
between1400 hrs. and 1500 hrs.

b. CWPRS Recreation Club has organized a lecture to create awareness in respect of healthy and
balanced lifestyle. This lecture on “Lifestyle Disease” was delivered by Dr. Borse from Global
Research Institute, Pune on 01.03.2019 in CWPRS Auditorium between 1400 hrs. and 1500 hrs.

» Social Activity :

a. Free Ear Eyes and Teeth Check up Camp : A free Ear Eyes and Teeth (EET) Check up Camp was
organized on 12.12.2018 at Auditorium, CWPRS. Various tests like audiometric test for ears was
conducted and reports provided by the Doctors of Lawrence and Mayo Clinic and Teeth’s dental
clinic , Pune with their team members arranged machines and setup for eye check and lens numbers
were suggested for CWPRS employees. Dr. Sachin Parhad, Chief Medical Officer of CWPRS has
coordinated the entire activity, throughout the day.

b. One Act Play : A comedy drama was organized on 22.02.2019 at auditorium. Comedy actor and very
famous artist Shri Nitin Aangare presented a play titled “cgX18 faemaer @issiem”. The function was a

great success and enjoyed by maximum employees.

c. Tilgul Mahotsav : To create a feeling of unity and to celebrate the Sankranti festival Tilgul mohotsav
was oragnised on 23.01.2018 in Departmental Canteen-II between 1030 hrs. and 1100 hrs. The
employees and officers of CWPRS were very happy and participated with a great enthusiasm. This
event was a grand success.

d. Coaching Camp : Recreation Club wants to train children of employees for various skills and games.
To fulfill this moto, a One month Badminton Coaching Summer camp - 01.05.2018 to 31.05.2018 was
organized at Multipurpose Hall of CWPRS Colony. Fees to train children of CWPRS employees was
not charged except consumable. Shri Parag Kashyape, Sc- B, who is state level champion of
Badminton has voluntarily provided coaching to the children of CWPRS employees.
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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 2018-19. Break up of vigilance and disciplinary cases in respect of different categories of staff,
is mentioned below in Tables I & II respectively.

Table -1 - Vigilance Cases

SLNo. | Particulars Group A’ & 'B’ Group 'C’
1 No. of cases pending in the beginning of the 02 00
2 No. of cases added during the year 01 00
3 No. of cases disposed off during the year 02 00
4 No. of cases pending at the end of the year 01 00

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

SLNo. | Particulars (Categories of officers/staff)
Group A’ = Group 'B’ Group

1 No. of cases pending in the beginning of the NA 0 0

2 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 29t October to 3rd November, 2018.

Lecture by Shri Amol Tambe, Supdt. of Police, Maharashtra state highway security police was arranged at
CWPRS on the theme “Eradicate corruption - build a New India”
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RTI ACT, GRIEVANCES REDRESSAL MECHANISM AND CITIZEN’S CHARTER

1. RTIAct

Under the provisions of Section 4 (b) of RTI Act 2005, manual giving suo-moto information on CWPRS has
been published on the Website www.cwprs.gov.in as a part of implementation of the act. The manual is
periodically being updated. Further, all efforts are being taken to administer and implement the act. The
citizens are also given guidance in obtaining information under the act. The names, addresses, and other
details regarding the Appellate Authority, Public Information Officer, Transparency Officer and Nodal Officer
are given below.

Dr. (Mrs.) V.V. Bhosekar

Director, CWPRS, Pune 411024
Tel.: 020-24380552; e-mail: director@cwprs.gov.in

Appellate Authority

Public Information Officer Shri R.S. Jagtap

Joint Director, CWPRS, Pune 411 024
Tel.: 020-24103251; e-mail: jagtap.rs@gov.in

Shri T. Nagendra

Scientist-E, CWPRS, Pune 411024
Tel.:020-24103414; e-mail: nagendra_t@cwprs.gov.in

Transparency Officer

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 five Deemed
Public Information Officers (DPI0Os).

Information on requests and appeals handled under the act during 2018-19 is summarized below.

Opening Received during | No. of cases | Decisions Decisions
balanceas | 2018-19 transferred | where where
on (including cases to other requests/ requests/
1/04/2018 | transferred to Public appeals appeals
other Public Authorities | rejected and accepted and
Authority) disposed off disposed off
Requests 8 100 4 0 101
First 0 10 0 0 10
Appeals
Amount of Charges Collected (Rs)
Registration fee Additional fee & any other :
Penalties amount
amount charges
210/- 602/- Nil
15

-
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2. Grievance Redressal Mechanism

A Grievance Cell under the chairmanship of Dr. J. D. Agrawal, Scientist - E, functions with the objective of
looking into the grievances and for their redressal. The relevant data pertaining to cases handled during
2018-19 is given below:

Grievance cases pending as on 31st March 2018 08
Cases received during 1st April 2018 to 31st March 2019 31
Cases disposed off during 1st April 2018 to 31st March 2019 33
Cases pending as on 31st March 2019 06

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. Cititzen’s Charter

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

“International Yoga Day” is celebrated during Training course on “Hydromet Network Design &
21" June’ 18 Instrumentation under NHP ” during 22" June’ 18

“Hindi Pakhwada” celebrated during 14" Sept’ 18 “Akhil Bharatiya Rajyabhasa Sameylan” organized
durine 7™ Sept’ 18

" ,f_. \

ORI
fit ohal Conference

on
Coastal, Harbour and Ocean Engineering

6" - 28" September, 2018
Central Water & Power Research Station, Pune

6" Indian National Conference on Coastal, Harbour and Ocean Engineering “INCHOE” organized
during 26™-28" Sept’ 18
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IMPORTANT VISITORS

-~ _ |
Shri R.S. Julani, Add. Sec of M.P visited on Dr. James L. Dougla, Former Professor, Utah State

19" Nov 2018 University and Former World Bank Expert for Sardar
Sarovar Projects, Gujarat visited in Feb 2019

~
e

Visit of Shri Masood Hussain Chairman, CWC to Meeting of CWPRS Officers with Shri Balraj Joshi,
Polavaram Model on 3" Jul 2018 Chairman NHPC on 5" Feb 2018
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Shri U.P. Singh, Secretary, MoWR, RD&GR visited, CWPRS

Visit of Morocco team on 5" Jul 2018
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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 83 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 | Month/
No. No. Year
Testing and calibration of transit time ultrasonic flow meter using primary 5590 04/2018
1. | gravimetric standard for M/S Mechatronics Systems pvt. Itd., Pune.
2 MMS for HD and siltation for CW Jetty for M/S TPCL, Mumbai. 5591 04/2018
Surge analysis and suggesting surge protection device on rising main of SR side 5592 04/2018
3. | & IP side Kiwala Lift Irrigation scheme, District - Nanded, Maharashtra.
A }\:lgj;hematlcal model studies for routing of flood in river Jhelum at Srinagar, 5593 04/2018
Mathematical studies for Surge analysis of Dhumakawadi, Konjewade and
5. | Awardi Lift Irrigation Schemes. 5594 04/2018
Mathematical model studies for Hydrodynamics for the Extension of
6. | Breakwater at Campbell Bay in A & N Island 5595 05/2018
Mathematical model studies for evolving flood protection/Anti-erosion
- | measures along river Siroa and other tributaries in Nalagarh, Himachal | 5596 05/2018
" | Pradesh.
Moni Loring of Blast Vibrations during Deepening & Widening of Navigational 5597 05/2018
8. | Channel of Jawaharlal Nehru Port, Navi Mumbai(Phase-1I) Maharashtra.
Gf:otechmcal stability studies for proposed Jiagoan Earthen Dam, Tal, Narmada, 5598 05/2018
9. | Dist-Buldhana.
Analysis and interpretation of Dam Instrumentation Data for period January 5599 05/2018
10.| 2016 to December 2016 for spillway Block B, Indira Sagar Dam, M.P.
Desk and Mathematical model studies for flood protection/river stabilition
11.| work in Nakerkhad from Rainta to sour kalam bridge in District- Kangra, | 5600 6/2018
'| Himachal Pradesh.
Mathematical model studies for locating dumping ground in the nearby area
12 for disposal of drudged material from approach Channel at NEIL Island, A&N | 5601 6/2018
'| Islands
Additional Mathematical model studies for tranquility to optimize harbour 5602 6/2018
13.| layout of fisheries harbour at Kerala.
Hydraulic model studies for modified design of spillway and Energy Dissipator 5603 6/2018
14.| of Devsari H.E Project, Uttarkhand,1:40 Scale, 2-D Sectional Model.
15 Desk and wave flume studies for the design of breakwaters for the 5604 7/2018
"| development of outer harbour at V.0 Chidambaranar port, Tuticorin, Tamil
Nadu.
Mathematical model studies to assess impact of the proposed Vadhvan port on
16, | existing intake outfall locations of Tarapur Atomic Power Plant for JMPT, | 5605 7/2018
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Desk and wave flume studies for the design of breakwater using Accropode-II

17.| armour units for the development of outer harbour at V.0.Chidambarnar port, | 5606 7/2018
"| Tuticorin, Tamilnadu
Mathematical model studies for wave tranquility of outer harbour V.O.
18.| Chidambanar Port, Tuticorin, TN 5608 7/2018
Performance Testing of Sample Submersible Pump sets for Irrigation Dept U.P.
19.| Lucknow, Nov 2017 5609 7/2018
Additional Hydraulic Model studies for modified design of Punatsangchhu-I 5610 7/2018
20.| Dam Spillway, Bhutan 1:70 Scale 3-D comprehensive Model
Mod.el studies for shifting of existing fund towards river side along River 5611 8/2018
21.| Station, UP
Mathematical model studies for Assessment of wave tranquility for proposed 5612 8/2018
22.| fishing harbour layout at Chetty, Kerala.
Hydraulic model studies for the proposed Rail Bridge across river Mahanadi 5613 8/2018
23.| under Salegaon-Paradip Rail Connectivity project of RITES, Odisha.
Field data collection at Tarapur for the proposed development of part at
24.| Vadhavan, Maharashtra. 5615 8/2018
Geotechnical stability studies for Breakwater and Navigation Channel at
25.| Paradip Port, Odisha. 5616 8/2018
Desk studies for the design of Approach Channel for the Development of outer 5617 8/2018
26.| harbour at V.0.Chidambarnar Port, Tuticorin, Tamil Nadu.
Mathematical model studies for Hydrodynamics, siltation and shoreline 5618 8/2018
27.| Evolution for Fish Landing Centre at Gopulpur, Markandi and Sonapur Odisha.
Surge Analysis and suggesting surge protection device on rising main of 5619 8/2018
28.| Kolambi lift Irrigation Scheme, Dist Nanded Maharashtra
Mathematical studies for the estimation of siltation for the proposed Domastic 5620 8/2018
29.| cruise Terminal at victoria Dock of Mumbai Port, Mumbai
Mathematical studies for Hydrodynamics and due to the construction of 5621 8/2018
30.| breakwater for Marind facility at Mandwd Jetty, Maharashtra
Mathematical model studies in the context of utilization of OR1, OR2 and 5622 8/2018
31.| fertilizer berths in vishakhapatnam port
Hydraulic model studies for the proposed development of floating- storage-Re- 5623 8/2018
32.| gasificvation unit(FSRU) in vishakhapatnam outer Harbour
Hydraulic model studies for Pakul Dul Dam Surface Spillway, | & K, 1:40 scale
33.| 2-D Sectional Model 5624 8/2018
Mathematical model studies for evolving flood protection/anti erosion
34, | measures along different khads in mini Sina and other Tributaries, in Nalagarh, | 5625 9/2018
'| Himachal Pradesh.
. Estimation of site-specific Seismic Design Parameters for Phina Singh Medium 5626 9/2018

Irrigation Project, Himachal Pradesh.
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Hydraulic model studies for Additional Spillway of Hirakud Dam, Odisha, 1:40 5627 9/2018
36.| Scale 2-D Sectional ,Model.
Hydraulic model studies for performance of spillway under the partial gate
37| operation with two spans, Mangdecchu H.E. Project, Bhutan, 1:60 scale, 3-D | 5628 9/2018
'| Comprehensive Model
Dam Break Analysis and Inputs for Emergency Action Plan for Konda
38 Pochamma Sagar Reservoir (Kaleshwaram Project) near Pamulaparthi village, | 5630 9/2018
'| Dist. Siddipet, Telangana
Hydraulic model studies for MRTS (connecting Dilshad Garden to new Bus 5631 9/2018
39.| Stand) Viaduct bridge over Hindon river in Ghaziabad, UP
Mathematical model studies for Tidal Hydrodynamics and Siltation for the 5632 9/2018
40.| development of outer harbour at VO Chidambaranar, Tuticorin
Additional studies on estimation of catchments runoff of un gauged tributaries 5633 9/2018
41.| to Godavari river between Gangapur Dam and Nashik extension to flood
2 lc\;/lathematlcal model studies to assess the impact of oil spill for Mormugao Port, 5634 10/2018
.| Goa
Mathematical model studies for surge analysis of Ghungshi barrage lift 5635 10/2018
43.| irrigation scheme Tal. Murtijapur Akola, D. Maharashtra
Performance testing of Electromagnetic current meters for Bharat Electronics
44.| Ltd(BEL) Pune 5636 10/2018
MMS for assessment of wave tranquility and shoreline changes for the 5637 10/2018
45.| development of Jetty at Kakinada in AP for APTDC
Desk studies for ship mooring analysis for development of outer harbour at 5638 10/2018
46.| V.0. Chidambarnar Port, Tuticorin Tamil Nadu
Mathematical model studies for hydrodynamics and siltation for the 5639 10/2018
47.| development at Jetty at Kalingapatnam for APTDC
Mathematical model studies for surge analysis of Harbour wadi lift Irrigation 5640 10/2018
48.| scheme
Studies for evaluating the physical properties for coarse aggregate for Lower
49.| Tapi Project Jalgoan, Maharashtra 5642 1072018
Hydraulic model studies for proposed 2/4 lane bridge including approaches | 5643 10/2018
50, | over river Brahmaputra between Dhubri on south banking the state of Assam
'| and Meghalaya on NH-12713
Mathematical model studies for hydrodynamics and siltation for the
51 | development of jetty at Kalingapatnam Beemunipatnam, Kakinada Mypadu in | 5644 10/2018
"| AP for APTDC
Transient analysis for Land Amarkantak River water Pumping System Korba 5647 10/2018
52.| through M/s with Mather and platt pumps Pvt.Ltd,Pune
Desk and Wave flume studies for the design of breakwater for the development
53.| of port at Vadhvan, Maharashtra 5648 11/2018
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Shoreline changes along the coast line of Mumbai and sediment movement
54 | Pattern due to dumping of dredge material at site DS3 Mumbai using remote | 5649 11/2018
'| sensing techniques
Hydrolographic survey and cross section profiles of Dibang river (NHPC) IN 5651 11/2018
55.| Arunachal Pradesh carried out using DGPS based echo sounder system
Mathematical model studies on Impact Assessment of Bunds near Belpada, 5652 11/2018
56. Raigad Maharashtra for CIDCO, Mumbai
Hydraulic physical model studies for wave tranquility & directional spread
near proposed deep draft multipurpose berth (berth No.17) at new Mangalore | 5653 11/2018
57 &
'| port, Karnataka
Stability and Settlement Analysis for proposed Training Walls at Tenginagundi 5654 12/2018
58.| - Alvekodi in Uttar Kannada District, Karnataka
Analysis and Interpretation of Dam Instrumentation Data of Power House for 5655 12/2018
59.| period January 2017 to December 2018, Indira Sagar H.E. Project, M.P
Mathematical model studies for Assessment of wave tranquility in the Mariana
60.| Area of Mandwa, Maharashtra 3656 12/2018
Field data collection and analysis for mathematical model studies for M/s
61.| Petronet LNG Ltd at Dahey Gujarat 5657 12/2018
Mathematical model studies for surge analysis of modified layout of Dhunk 5658 12/2018
62.| Wadi Lift Irrigation Scheme Satara(Dist), Maharashtra
Estimation of site specific seismic design parameters for Kuri-Gongri H.E.
63.| Project, Bhutan for WAPCOS(I)Ltd 5660 12/2018
Analysis and Interpretation of Dam Instrumentation data for indira Sagar Dam, 5661 12/2018
64.| M.P. of the period of January 2017 to December 2018
Site Inspection Krishna Raja Sagara Dam regarding safety of the dam from 5662 01/2019
65.| Adverse effect of the blasting activities at nearby quaries
Mathematical model studies for Bank Protection works at right river Tapi at 5664 01/2019
66.| Bodhan (1.67 km) Pipariya and Varali (2.37 km) Taluka Mandvi, Dist. Surat
Analysis and interpretation of Dam Instrumentation data for period Jan 2017- | 5668 02/2019
67.| Dec 2017 for spillway block NO.13 Indira Sagar Dam, M.P
Mathematical model studies to assess feasibility of DS-3 dumping ground for
68 the disposal of dredged material due to proposed deepening and widening at | 5670 02/2019
"| sewund chemical Beth off Pirpau, Mumbai
Wavle Propa.g.atlon tq determine wave climate for the development of fish 5671 02/2019
69.| landing facilities at Trikkunapuza, Kerala
Mathematical Model Studies for Simulation of siltation in the Approaches to 5672 02/2019
70.| Haldia and Haldia- Balari Arora on long terms Basis
Mathematical model studies for hydrodynamics and siltation for the
71 development of jetties at Kalingapatnam, Beemunipatnam, Kakinada and | 5673 02/2019
"| Mypadu in A. P. for APTDC
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Geotechnical Studies for seepage and stability analysis of Hinglo Dam, Dist.

72.| Birbhum, West Bengal 2676 02/2019
Studies of Tu.rbo Alternator Foundation of Unit No.6 Rourkela Steel Plant, SAIL, 5678 03/2019
73.| Rourkela, Odisha.
Desk Studies for the design of coastal Protection measures at Various sites in 5679 03/2019
74.| south, Goa.
75 Desk Studies for the design of coastal protection works at Rajbhavan, Mumbai. 5680 03/2019
Hydraulic Model Studies For Proposed Railway Bridge Across River Yamuna 5681 03/2019
76.| Between Anand Vihar and New Delhi Railway Station, New Delhi.
Desk Studies for Verification of Proposed Bank Protection Work Along Existing
-7 | Ghats o Left Bank of Nira and Right Bank of Bhima Rivers at Nira Narsingpur | 5682 03/2019
'| Tal. Indapur, Maharashtra.
Physical Hydraulic Model Studies for the Development of Garden of Haji
78.| Burder, Mumbai, Maharashtra. 5683 03/2019
Desk Studies for Evolving Suitable Rectification Works to the Existing
79.| Protection Wall Along National Waterway No. 3 at Karuvatta, Near Kuttanadu, | 5684 03/2019
"| Kerala.
Desk & Wave Flume Studies for the Design of Coastal Protection Work at INHS
80.| ASVINI, Colaba, Mumbai. 5685 03/2019
Desk & Wave Flume Studies for the Design of Breakwater for the Fish Landing
81 Centers at Bhatodi Bunder and Uttan Patan Bunder, Thane District, 5686 03/2019
"| Maharashtra
Desk Studies for the Design of Coastal Protection Work to the Exposed 5687 03/2019
82.| MRPLONGC Crude Pipe Line Near Tannirbavi Beach, Mangalore, Karnataka
Desk Studies for the Design of Coastal Protection Work at Dumas-Sultanabad,
83.| Taluka Choryasi, Dist. Surat 5688 03/2019
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5593 - MATHEMATICAL MODEL STUDIES FOR ROUTING OF FLOOD IN RIVER JHELUM AT
SRINAGAR, JAMMU AND KASHMIR

The devastating flood of September 2014 in River Jhelum resulted in heavy damage to human life and
property. The State Government felt that there is an urgent need to address the problem of floods in the
valley on long term basis. In this regard the State Government is formulating a comprehensive plan to
manage the floods in phases. In phase-I, as an interim measure the State Government has taken up dredging
and other related works. In Phase-I], it is proposed to implement a comprehensive plan to manage flood of
the order of 1700 m3/s at Padshabagh. For this purpose, State Government is preparing a DPR for
Comprehensive Plan phase-Il. In this context CWPRS has been entrusted with the mathematical model
studies for assessing the flood levels. The study to route the flood of 1700 m3/s through the existing Jhelum
main and Flood Spill Channel (FSC) has been undertaken with the latest data submitted by the State
Government.

The studies were conducted using 1-D unsteady mathematical model for nineteen cases accounting various
practically possible alternatives. Provisions such as introducing detention tanks, widening of Out Fall
Channel (OFC) by 40 m and modifications to FSC in isolation and combination of cases. Following are the
main conclusion drawn based on the studies:

e All the bridges across Main Jhelum channel, Flood Spill Channel (FSC) and OFC except bridges at RD
151.25,167.5,182 and 201.1 km are safely passing the flood discharge for the Case 11.

e For better flood management, it is recommended to target at FSC modification including inside lakes,
connecting two detention basins and 40 m widening of OFC. The second alternative is existing
condition with FSC modification as proposed by CWPRS and 40 m widening of OFC from d/s of crude
weir to RD. 173.2 km. The third alternative is existing condition with FSC modification as proposed
by Project Authorities and 40 m widening of OFC from d/s of crude weir to RD. 173.2 km (Optimized
reach length of OFC) in order of preference.

e The provision of barrage is not recommended as there are no known major flood management
benefits accruing due to the construction of the barrage at RD. 68.62 km.

e The maximum flood expected to pass through the LJHEP is of the order of 2731.89 m3/s for various
discharge and channel configurations considered. The project authorities are advised to take note of
this and pass the same safely downstream.
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5593 - S 3R HIHR & FTR A e A} ¥ 91¢ &1 9rf y=Ra H31 & forg nivrdta
ufeHT Sreaa=
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5596 - MATHEMATICAL MODEL STUDIES FOR EVOLVING FLOOD PROTECTION/ ANTI -
EROSION MEASURES ALONG DIFFERENT KHADS IN DHARAMPUR CONSTITUENCY, DIST.
MANDI, HIMACHAL PRADESH

The cloud burst and devastating floods in different tributaries/Khads of river Beas in the Sarkaghat region,
Dharampur constituency in Mandi district cause major losses to private houses, public properties and fertile
agricultural lands. The flow in the khads was seen to breach the banks, erode the adjacent areas and change
their course. This was induced due to the collection of large size boulders in the existing channels and
further, flow gets diverted that attacks the adjacent areas. To safeguard the life and property from the flash
floods in this region, the Government of Himachal Pradesh has proposed to protect the river banks by
suitable river training / anti erosion measures. In view of this, CWPRS, Pune had conducted the studies for
evolving suitable flood protection/ anti erosion measures along the banks of different tributaries joining
river Beas in Dharampur Constituency, District Mandi, Himachal Pradesh.

The studies were conducted using 1-D mathematical model (HEC-RAS) to arrive at different hydraulic
parameters for deciding suitable flood protection measures. Following were the main recommendations.

e Arrest the entry of coarse graded material at the start of the tributaries by provision of small check
structures of height not more than 0.5 m to hold the materials above the river bed across the river at
suitable intervals.

e Larger boulders which are having a circular shape may be cut into half and the same could be placed
over the launching apron and its adjacent to avoid direct impact of boulders on to the crates of
launching apron.

e Gabion walls of height ranging from 1.83 m (6 ft) to 4.57 m (15 ft) may be constructed depending on
the site conditions with minimum toe protection to the walls.

COUNTRY/HILL SIDE

Broken (in to half)Large boulders removed
from center of river channel and placed
RIVER SIDE over and adjacent to the launching apron

HFL + FREE BOARD

LOW WATER LEVEL

NOTE: SKETCH NOT TO SCALE

Typical placement of large sized half cut boulders over and adjacent to launching apron
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5596 - fUTaw W™ & He! fora # eruyR fHatam & # fafira @rst & ary-ary Suge I1¢
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COUNTRY/HILL SIDE

Broken (in to half)Large boulders removed
from center of river channel and placed
RIVER SIDE Adjacent and over the launching apron

HFL + FREE BOARD

LOW WATER LEVEL

NOTE: SKETCH NOT TO SCALE
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5600 - DESK AND MATHEMATICAL MODEL STUDIES FOR FLOOD PROTECTION / RIVER
STABILIZATION WORKS IN NAKER KHAD FROM RAINTA TO SOUR KALAN BRIDGE, DIST.
KANGRA, HIMACHAL PRADESH

The Naker Khad originate from village Thill in Tehsil Khundian in Kangra in Himachal Pradesh. It joins the
River Beas near village Rainta in Tehsil Dehra. Villages Rainta, Dhawala Khas, Shivnath, Khabli, Jalandhar
Lahr, Nar Lahr, Tali, Mahr, Dodhru, Sour Kallan, Jandrah, Dangehr, Balugaloa, Chakban Thathal etc are
situated on its bank. The Naker Khad & its tributaries are flashy torrents which pose threat to the valuable
cultivated land and inhabitants of this region during rainy season. The heavy floods create havoc among the
farmers and damage their valuable land and houses along the Naker Khad. For the past several years, the
flooding of area and bank erosion near the above mentioned villages were affecting the developmental
works, eroding the valuable agriculture land, Govt. as well as Private properties etc. To safeguard the life and
property from the flash floods in this region, the Government of Himachal Pradesh has proposed to protect
the river banks by suitable river training/ anti-erosion measures along the affected reaches of Naker Khad
and its tributaries. The Executive Engineer, | & PH division, Dehra, H.P. had desired CWPRS, Pune to conduct
the studies for evolving suitable flood protection/ anti erosion measures along the banks of Naker Khad and
its tributaries from Rainta to Sour Kalan bridge, Dist. Kangra, Himachal Pradesh.

The studies were conducted using 1-D mathematical model (HEC-RAS) to arrive at different hydraulic
parameters for deciding suitable flood protection measures. Following were the main recommendations.

e Reduce the yield of sediment and boulders by catchment treatment and slope stabilization.

e Arrest the entry of boulders and coarse graded material at the start of the tributaries by provision of
small check structures of height not more than 0.5 m across the river at suitable intervals.

e Provide embankment to arrest the spread of flood water. The river bank/embankment may be
protected using stone filled crates of size 1.0 m X 1.0 m X 0.3 m along the river side. On country side
embankment may be protected by providing turfing. The launching apron of size 1.0 m X 1.0 m X 0.5
m (in single layer) above LWL or 1.0 m X 1.0 m X 0.3 m (in two layers) under water may be provided
for Naker Khad with the width of apron as 5 m.

e Gabion walls of height ranging from 1.83 m (6 ft) and 2.74 m (9 ft) may be constructed wherever
steep slope hills are encounter, depending on the site conditions with minimum toe protection to the
walls.

e A bund was proposed at RD 21700 m having a spill water way length of 43 m across the flow with
crestat RL 255.20 m.

Slope protection im
Stone crates of size - - COUNTRY SIDE
1.0mx 1.0 m x 0.3 m for Naker Khad 1.5 m
-

RIVER K
SIDE ML) X0I0M e % 0,30 1 D) TU:“‘"D

" stone boulder filling

Semipervious

impervious
pe materials

N -
Geo-fabric  * vore.
15 cm Thick | fitter Toe Wall

sand layer * - 3m (L) x 0.5 m (D) x 1.0 m (W) for Naker Khad

Note:
Sketch Not to Scale

Typical embankment with slope protection works
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5600 - fRHTId USRI & FHITST ford | ATHR WIS Siaifd 31 a1at ¥d1 Yd o IR 1 §d &
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5611 - MODEL STUDIES FOR SHIFTING OF EXISTING BUND TOWARDS RIVER SIDE ALONG
RIVER HINDON, UTTAR PRADESH

The Executive Engineer, Head Works Division, Agra Canal, Okhla, New Delhi approached CWPRS with a
request to examine the technical feasibility of shifting of proposed right bund 750 m towards river side from
15 km downstream of Hindon barrage to 4 km downstream of DSC road along River Hindon. Mathematical
model studies were conducted using 1-D mathematical model HEC-RAS. The 100 years return period flood
of, 2833 m3/s was used for simulations. Initial studies were carried out with existing condition i.e., without
shifting the existing right bund. Studies were also conducted by shifting of proposed right bund towards
river side by around 750 m along River Hindon. The shifting caused an afflux of about 1.06 m which was
considered excessively high.

The excessive afflux above 1% of normal flow depth will cause sedimentation leading to aggradation of
upstream reach and degradation of the downstream reach due to imbalance in the sediment movement.
Hence, the shifting of bund by 750 m towards the river was not recommended. The studies were also
conducted with alternative alignments of the bund to limit the afflux. Studies indicated that the shifting of
bund by 100 m towards the River brings down the afflux almost equal to or lesser than 1% of the normal
flow depth. However, shifting of bund only by 100 m may not be economically viable and hence not
recommended.
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Plan showing study area with existing bund and proposed bunds along River Hindon 750 m
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5613 - MATHEMATICAL MODEL STUDIES FOR THE PROPOSED RAIL BRIDGE ACROSS RIVER
MAHANADI 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. This report pertains to results of one-
dimensional mathematical model studies for initial assessment of waterway and for preliminary design of
the bridge components.

One dimensional mathematical model studies were conducted using HEC-RAS, reproducing reach of River
Mahanadi from Jobra anicut to 9 km downstream of proposed bridge location i.e. total reach of about 22 km.
The studies are conducted with existing condition and bridge of 2950 m waterway in place. Water levels and
velocities are computed for discharges of 21968 m3/s and 26164 m3/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 about 13 km downstream of Jobra anicut was
found to have afflux of 0.01 to 0.04 m in the upstream reach. The proposed waterway of 2950 m is much
more than the lacey’s waterway of 781 m and also in line with the waterway of other bridges existing in the
vicinity for many years, therefore, no major impact on river morphology is expected. However, to design
bank protection works to the erodible reach on left side upstream of proposed location detailed hydraulic
model study for assessment of flow conditions and velocity will be required.

Proposed bridge locations at Mahanadi and Birupa Rivers, Odisha
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5625 - MATHEMATICAL MODEL STUDIES FOR EVOLVING FLOOD PROTECTION/ ANTI-
EROSION MEASURES ALONG RIVER SIRSA AND OTHER TRIBUTARIES IN NALAGARH,
HIMACHAL PRADESH

River Sirsa originate from the foothill of Kasouli near Kalka in Haryana. After travelling in Himachal Pradesh
and Punjab, it finally joins River Satluj. Floods in River Sirsa and other tributaries, caused major loss to
public properties, Industrial establishments and fertile agricultural lands by way of inundation and erosion
of river banks. The Government of Himachal Pradesh had therefore proposed to protect the river banks by
suitable river training/ anti erosion measures. In view of this, CWPRS, Pune conducted the studies for
evolving suitable flood protection/ anti erosion measures.

Studies were conducted using 1-D mathematical model (HEC-RAS) to arrive at different hydraulic
parameters for design of food protection in the form of embankments and gabion crates in the identified
reaches for the discharge of 25 and 50 years return period. The other protection work such as toe wall in
gabion crates and launching apron of suitable sizes along with geo-fabric filter were also recommended.
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5631 - HYDRAULIC MODEL STUDIES FOR MRTS (CONNECTING DILSHAD GARDEN TO NEW
BUS STAND) VIADUCT BRIDGE OVER HINDON RIVER INGHAZIABAD, UTTAR PRADESH

Hindon River, a tributary of River Yamuna, originate in the Saharanpur District, from Upper Shivalik in
Lower Himalayan Range. It joins River Yamuna just outside Delhi. Ghaziabad Development Authority of U.P.
had entrusted DMRC to construct operate and maintain extension of Metro from Dilshad Garden to New Bus
stand in Ghaziabad, crossing the Hindon river on upstream of GT road. In this regards, the Chief Project
Manager, DMRC, New Delhi entrusted CWPRS to carry out physical model studies to assess the hydraulic
parameters of MRTS bridge, adequacy of waterway and alignment for approval from U.P. Irrigation
Department.

Model studies were carried out on the model of River Hindon constructed to a horizontal scale of 1:125 and
a vertical scale of 1:30 covering a river reach from 8 km upstream and 2 km downstream of MRTS Bridge.
The MRTS bridge alignment is crossing Hindon River on upstream of existing bridge along the GT road
bridge.

The model studies indicated that the MRTS viaduct bridge would cause an afflux of 6,9, 12 & 15 cm at MRTS
bridge axis for the discharges of 920 m3/s, 1840 m3/s, 2760 m3/s and 3681.2 m3/s respectively. The afflux
is found to be negligible at a distance of about 0.60, 0.70, 1.02 and 1.40 km from the MRTS bridge axis for the
respective discharges. The maximum velocities and discharge intensities observed were 3.41 m/s and 27.72
m3/s/m for design discharge 3681.20 m3/s at bridge axis. It is observed that the flow is concentrating along
the left guide bund/embankment near the point with or without MRTS bridge shown as “A” in the photo. Itis
also showing tendencies to erode the right bank below the existing old and MRTS bridges. It is expected that
the toe of embankment at those points will be subjected to very high erosion. The portion of the
embankment near these points should be monitored and if necessary protection works may be taken up on
annual basis. The alignment of MRTS Viaduct Bridge approximately 30 m upstream of the GT road Bridge is
found to be hydraulically satisfactory except causing additional scour on the downstream bridges.

SN : "1, . -

Flow pattern in the vicinity of MRTS bridge for discharge ( Q= 1, 840 m3/s)
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5643 - HYDRAULIC MODEL STUDIES FOR PROPOSED 2 /4 LANE BRIDGE INCLUDING
APPROACHES OVER RIVER BRAHMAPUTRA BETWEEN DHUBRI ON NORTH BANK AND
PHULBARI ON SOUTH BANK IN THE STATE OF ASSAM AND MEGHALAYA ON NH-127B

Brahmaputra is one of the largest Rivers of the world. The total length of the River Brahmaputra from its
origin at Manas Sarovar up to its confluence with River Ganga at Goalundo (Bangladesh) is 2880 km, of
which 1625 km is in Tibet, 918 km in India and remaining 337 km in Bangladesh. It is generally seen that
only one or two channels are prominent. Large islands are seen within the predominant channels, which
change their size and shape during floods.

A bridge was proposed to be constructed across Brahmaputra River between Dhubri on North bank and
Phulbari on South bank. The bridge is supported by 197 numbers of piers, few of which in turn are
supported by circular wells (main spans is 12.625 km with 101 pier spans of 125 m) and some are
supported by piles (Viaduct spans is 6.657 km with 96 pier spans of about from 60 m). The total length of the
bridge is 19.282 km. Model studies were carried out to assess the alignment of the bridge, flow conditions
and afflux created by the bridge on the mobile bed model of River Brahmaputra constructed to a horizontal
scale (L) of 1:575 and a vertical scale (D:) of 1:65 covering a river reach of 20 km from Poravita to South
Salmara.

The afflux caused by the proposed bridge is in the range of 13 to 35 cm for varying discharges. The model
studies indicated maximum velocity and discharge intensity of 4.15 m/s and 49.60 m3/s/m at the proposed
bridge site for a discharge of 99,000 m3/s. The alignment of proposed road bridge is found to be
hydraulically satisfactory and does not cause any negative effects as far as river morphological behaviour is
concerned. The proposed bridge will not cause any major change in the river regime in the reach under
consideration. The model studies indicated that the afflux created by the bridge reduces to immeasurable
values at a distance of about 4.88 km for the design discharge of 99,000 m3/s.

PHULBARISIDE
PROPOSED BRIDGE

A\
=

RNVERFLOW ——

DHUBRI SIDE

Flow pattern in the vicinity of Proposed Bridge for discharge (Q= 60,000 m?/s)
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5664 - MATHEMATICAL MODEL STUDIES FOR FLOOD PROTECTION MEASURES OF RIVER
MARKANDA FROM RUKHRI TO KALA AMB IN TEHSIL NAHAN, DISTT. SIRMOUR,
HIMACHAL PRADESH

The Executive Engineer, IPH Circle, Nahan had approached CWPRS with a request to examine the proposal
for construction of embankments, spurs and river training / bank protection measures along River
Markanda from Rukhri to Kala Amb. Mathematical model studies were conducted using 1-D mathematical
model HEC-RAS. The 25 years return period flood of 1016.03 m3/s was used for simulations. Initial studies
were carried out with existing condition i.e., without proposed protection works. Studies were also
conducted with proposed embankmens along River Markanda. Based on the available data, mathematical
model studies were carried out and necessary flood protection measures were recommended.

Suitable protection works for sloping bank and earthen embankments are designed as per the results of the
study and the same are recommended for construction. [t was also recommended to use large boulders from
near the centre of the river for bank protection works in the form of gabions. In some case where the space is
not available for position of sloping bank protection, vertical gabion walls are suggested to be adopted.

.
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Plan showing study reach from Rukhri to Kala amb (24 km) along River Markanda
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5681 - HYDRAULIC MODEL STUDIES FOR PROPOSED RAILWAY BRIDGE ACROSS RIVER
YAMUNA BETWEEN ANAND VIHAR AND NEW DELHI RAILWAY STATION, NEW DELHI

The River Yamuna enters National Capital Territory (NCT) of Delhi near village Palla in the North after a
journey of about 425 km and leaves at Jaitpur in the South after a length of about 50 km. Delhi, the capital of
India and one of the most populous and important cities was originally established on the western bank,
with the increase in population the development has taken place along both the banks of the river Yamuna.
To ease the congestion on the existing railway line from Anand Vihar to New Delhi station, Northern Railway
had proposed additional two railway lines on proposed bridge crossing 30 m upstream of existing
Nizamuddin railway bridge which connect Ghaziabad to New Delhi. In this regards, the Dy. Chief
Engineer/Const. Northern railway, Shivaji Bridge, New Delhi approached CWPRS with a request to examine
the technical feasibility of the proposed bridge through hydraulic model studies.

Model studies were conducted on the model of river Yamuna at Delhi constructed to a horizontal scale of
1:300 and vertical scale of 1:60. The model studies were carried out with well foundation and as well as pile
foundation as per request of project authority. The model studies with well foundation and pile foundation
indicated an afflux of similar values of 12, 18, 24 cm at proposed bridge axis for the discharges of 7022 m3/s,
9910 m3/s and 12750 m3/s respectively. The afflux created by the bridge reduced to immeasurable values
at a distance of about 0.53 km, 1.50 km and 2.27 km. The maximum velocities observed at the proposed
bridge axis for the discharge of 9910 m3/s and 12750 m3/s were 3.12 m/s and 3.83 m/s for well foundation
and 3.08 m/s and 3.81 m/s for pile foundation. The maximum discharge intensities were expected to be
about 23.13 m3/s/m and 28.48 m3/s/m for well foundation and for pile foundation about 23.08 m3/s/m
and 28.40 m3/s/m for discharges of 9910 m3/s and 12750 m3/s at the bridge axis.

The deepest scour level was expected to be about RL 178.73 m for well foundation and RL 181 m for pile
foundation. Considering the grip length of about 1/3rd of the maximum scour depth below HFL, the
founding level may be provided at RL 169 m for well foundation and RL 172 m for pile foundation.

The alignment of proposed railway bridge approximately 30 m upstream of the existing Nizamuddin
Railway Bridge was found to be hydraulically satisfactory except causing additional scour on the existing
downstream bridge. It was recommended to provide rip rap protection around the piers of downstream
existing bridge to protect against the additional scour. The alignment is found to be satisfactory in respect of
river morphology.

NIZAMUDDUN
RAILWAY BRIDG

PROPOSED
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Flow pattern in the vicinity of proposed Railway Flow pattern in the vicinity of proposed Railway
bridge for Well foundation for Q=7022 m3/s bridge for Pile foundation for Q=7022 m3/s
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5682 - DESK STUDIES FOR VERIFICATION OF PROPOSED BANK PROTECTION WORKS ALONG
EXISTING GHATS OF LEFT BANK OF NIRA AND RIGHT BANK OF BHIMA RIVERS AT NIRA
NARSINGPUR, MAHARASHTRA

The Executive Engineer, Public Works Department, Maharashtra approached CWPRS for verification of
proposed bank protection works for the ghats at Nira Narsingpur, Maharashtra. River Nira joins River Bhima
near village Nira Narsingpur. Sri Laxmi Narasimha temple along with the sangam ghat was constructred at
the confluence of both the rivers. Other ghats namely Dashkriya ghat and Laxmi ghat along left bank of Nira
River and Kewada ghat and Sambar ghat along right bank of Bhima River were also constructed for the ease
of use to the devotees/villagers. Based on the site visit and data supplied by the project authority, desk
studies were conducted for the verification of proposed protection works of ghats along left bank of Nira
River and right bank of Bhima River.

It was proposed to divide the protection works into rectangular portions and provide stone crated Gabion
mattresses of 0.5 m thickness along the pheripheri of rectangle. The inside portion will be filled with 0.5 m
thick loose stones. The entire protection work is divided into such rectangles for beautification purposes. As
per the assessement, the thickness needed for the gabion matress and loose stone filling at sloping portion is
around 0.5 m for Bhima and Nira Rivers. The thickness of loose stone filling may be kept as 0.5 m, as
corrective measure could be taken if they are displaced during the passage of flood. A Gabion wall of height 5
m to 7 m is used as toe protection. The design of gabion wall against sliding, overturning, bearing was
checked and found to be safe. A suitable geo-fabric filter is necessary to be provided below the entire
protection works including gabion mattress, loose stone filling and gabion end walls.

BhimaRiver =" 2
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Plan showing confluence of Nira River and Bhima River near Nira Narsingpur
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5684 - DESK STUDIES FOR EVOLVING SUITABLE RECTIFICATION WORKS TO THE EXISTING
PROTECTION WALL ALONG NATIONAL WATERWAY NO.3 AT KARUVATTA NEAR
KUTTANADU, KERALA

Inland Waterways Authority of India (IWAI) has declared National Waterway No. 3 (NW-3) for the stretch
from Kozikode to Kollam including Chambakara Canal and Udyogamandal canal in Kerala. The IWAI had
constructed a river protection wall along river bank at Kuttanadu in Alapuzha district in NW-3 for a length of
2000 m in the form of RCC piles and vertical slabs for retaining the bank. Soon after the 2018 floods, the
corner of bank at the confluence of Rivers Achin Kovil and Puttanar was disturbed for a length of about 150
m endangering the flooding of low lying paddy fields behind the wall on country side which is below the
mean sea level. Central Water and Power Research Station (CWPRS), Pune undertook site inspection and
conducted desk studies to suggest suitable rectification measures for the disturbed/failed portion of the
concrete wall.

Desk studies were conducted to arrive at different hydraulic parameters for design of rectification work in
the identified reaches. The bed near the affected portion had been eroded and the bank material was sucked
from below the lowest concrete wall. It was advised to provide two rows of staggered piles using coconut
tree trunks and provide slope protection using PET geo-bags or sand filled HDPE bags with two layers of PET
geo-bags as armoring layer. The slope of such protection shall be 1V:2H or flatter. This was recommended
for a length of 150 m plus extra length of 10 m on either end of reach under consideration. The scour hole
near the affected area shall be filled up to 6 m contour. The toe of slope protection on river side was
suggested to be protected using 2 layers of geo-bags for a minimum length of 2 m.

-

River cross section

PET Goo- Bags filled with river sand/silt
(1.4 mx 0.7 m in two layers)

: ‘ﬁ'«- "2 layers of PET goo bags for toe protection
Deepest Bed Level

CONSTRUCTION STAGES

* PETGeobagsof size 1.1m(L)x 0.7m(B) 1. Piling of coconut trees

filled with river sand/silt 2. Filling/ laying of various materials
(Geo Bags, Sand filled HDPE bags in
" N Nylon Crates) behind the protection
Lt flerecd works shall be undertaken to buildup
07m 07m the bank to same level simultaneously.

NOTE: SKETCHES ARE NOT TO SCALE

Typical sectional view of protection work to the
existing damaged retaining wall

"\ Skecth Notto Scale

L

Index plan showing the river configuration
near the erosion site
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5630 - DAM BREAK ANALYSIS AND INPUTS FOR EMERGENCY ACTION PLAN FOR KONDA
POCHAMMA SAGAR RESERVOIR, NEAR PAMULAPARTHI VILLAGE, SIDDIPET, TELANGANA

Telangana Government has taken up Kaleshwaram Project to meet the various irrigation requirements of
drought prone areas of Telangana state. Konda Pochamma Sagar is one of the proposed components under
Kaleshwaram project. In this connection Irrigation & CAD Department, Telangana has requested CWPRS to
conduct studies on Dam break analysis and Emergency Action Plan for Konda Pochamma Sagar. The
proposed Konda Pochamma Sagar will be having its F.R.L at RL 618.0 m. The length of Bund will be 15.8 km
and maximum height of 46.7 m.

A generalized flood routing model (unsteady flow simulation), HEC-RAS has been used to simulate the
problem. Storage (level-pool) routing is used within the reservoir with the tail water elevations computed
via the Saint-Venant equations, and dynamic routing used through about 81 km reach downstream the dam.
[t is assumed that the dam breaks when the level of water reaches top of the dam and starts over topping.
The downstream boundary condition is taken as the FRL of Upper Maniar Reservior.

Three different dam break simulations with different breach timings and 250 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 scenarios.

Reviewing the results, it was noticed that among the 3 cases, the discharge level reaches maximum at 42091
cumecs at 109 m downstream of proposed Konda Pochamma Sagar reservoir for Case 1 where in the breach
time is 18 minutes. Further, discharge decreased towards the downstream cross sections of the study reach
of River Kurelli Vaagu and the water level varied between 584.6 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 scenarios were used for the preparation of inundation map. The
villages nearby the right bank and left bank of study reach were identified and marked on Toposheet using
Q-GIS.

7" FLOOD ZONE MAF
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5633 - ADDITIONAL STUDIES ON ESTIMATION OF FLOWS FROM UNGAUGED CATCHMENT
CONTRIBUTING TO GODAVARI BETWEEN GANGAPUR DAM AND NASHIK - FLOOD
FORECASTING MODEL FOR KUMBH 2015

One of the major rivers in India, River Godavari originates at Trimbakeshwar near Nashik city in
Maharashtra, flows through the states of Maharashtra, Telangana and Andhra Pradesh before out falling into
Bay of Bengal near Rajamundry city in AP. Once in every 12 years Kumbhmela is celebrated in Godavari at
Nashik during which lakhs of devotees take holy dip in Godavari. In 2015, Kumbhmela was celebrated at
Nashik. During this the Command Area Development Authority (CADA), Nashik, had constructed ghats along
Godavari in city for the convenience of pilgrims. In this regard, CADA has referred the studies on estimation
of real time floods from the ungauged catchments below Gangapur dam located 14 km upstream of Nashik
city and the resulting flood levels in Godavari for the locations of interest in the reach and also for
development of a flood forecasting model for the Kumbh 2015. Accordingly, CWPRS carried out the studies
and developed a tailor made FF model for Godavari Kumbh 2015.

CWPRS scientists conducted the site inspection of the study area. Discussions were carried out with CADA
officials and Divisional Commissioner, Nashik. It was agreed by the state administration and CWPRS for
development of event based rainfall-runoff model (pre-processor) for estimating the floods on hourly basis
on real time using the rainfall data from three rain-gauge stations. The flood translation in catchment was
modeled using the technique of isochrones of each of the catchments which was used as lead time for
forecast.

The model was developed with three modules viz., (i) the pre-processor, and (ii) the post processor which
brackets (iii) the 1-D flood routing model (HEC-RAS). The pre-processor estimates real time flood from the
ungauged catchments and link it as input flow file to HEC-RAS. The results of the HEC-RAS on real time i.e.,
flood levels in Godavari were extracted through post-processor module and issues forecast of flood levels for
the locations of interest on Godavari ghats. The model codes of pre- and post-processors were developed at
CWPRS in C++ language and the complete forecast model was installed at CADA and Emergency Operation
Control (EOC) room of Kumbh 2015. The officers of GoM were trained and CWPRS officials also supported
the state administration in flood forecasting during three shahi snaans at EOC. The forecasted flood levels
were used on real time for issuing flood warning during Kumbh 2015.

Pilgrims flooding towards Godavari at

. Concept of flood translations from catchments with
Ramkund during Snan event -Kumbh 2015

isochrones used in lead time for forecast
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STINT I ARAAS THI TR Ui €S YR R d16 BT STHH T & A4 TeT MR IHi-3/0dTg (Rainfall-Runoff)
Aisd (f-URRR) & faswr & fou Teua g5 | ST T80 &3 & a1¢ &1 WA Udd S T80T &F & 3MZAIhIA (Isochrone)
&I qH-11d BT SUTNT B b1 T T, o qaigae & forg offs wig & & § gxaara foar i o1

Hisd & dF Alegd & Ty fasfad farar man, Sifd (i) T-TRRR (i) TRe TR S ORd ©, (jii)1-31 9l T Ared
(HEC-RAS) | TH-URRIR 31T 3UaTg &3 ¥ dRdfde® 90 §1¢ HI SFIAM AT § 3R 9 HEC-RAS | 3¢ UdT8
WIS (flow input file) % ¥U T SISl | A% THI TR HEC-RAS & TRUIMT 3riq, Merast & a1g o7 TR URe TRRR
¥ 91¢ & Aicgd & H1ed ¥ Fdmrar T o7 3R Merad urel W 3 & RIF & 1T d7¢ & WR &1 YaigdE T 1|
SR HINT (@ l++) B &. o, 947 3. of. e & - 3R IRe-URR & Ared re famiRid fey MU 3 3R cADA & quf
UaiAH Aisd RIUd forar mar| Ared &1 $Y 2015 & SMTATAHIE STIRTH dHeld (E0C) HHR § RiTfud fasar )
HERTY WBR(GoM) F RISRAT B Alsd STANT B BT URITT feam mar $ik CWPRs & eIl 5 EOC #
TS A & SRM o16 B HiTsaroh § 59 U=E &Y ot 7eg Bt $Y 2015 & SRA ST AdraH okl B & g
IRAfAD THA TR AT 91¢ & WR BT YA o |

AAHSHH -2015 HH & GRH Terast 3 3iIv o @%ﬂw%%qxg%ﬁm“%&aﬁmﬁ
¥e At o1 den STEIH I P WY ST TEVT & A 16 SATE B SR
Hpea1 A T fhar & IuAiT fbT o aTa Smgm
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5652 - MATHEMATICAL MODEL STUDIES ON IMPACT ASSESSMENT OF BUNDS NEAR
BELPADA, RAIGAD, MAHARASHTRA FOR CIDCO, MUMBAI

The City and Industrial Development Corporation Maharashtra Limited (CIDCO), Mumbai has requested
Central Water and Power Research Station, Pune to conduct impact assessment studies due to removal of
Belpada-Koliwada bund and bund near Jawaharlal Nehru Port Trust parking area at Belpada village, Panvel
Taluka, District Raigad. Accordingly, the studies on impact assessment due to removal of bunds was carried
out in two stages that include estimation of design flood and routing of the estimated design flood through
the study region in Belpada creek with bunds and without bunds.

In the present study, extreme value analysis of daily rainfall for three rain-gauge stations viz. Alibag, Panvel
and Uran was carried out by using Extreme Value Type-I distribution to estimate 1-day extreme rainfall for
different return periods. The inverse distance weighting method was used for determining the 1-day
maximum rainfall for the study area (Belpada) for different periods from the respective rainfall of Panvel
and Uran. By using the 1-day maximum rainfall, the Peak Flood Discharge (PFD) for different return periods
was computed by rational formula. Highest water levels at the locations of interest in project area were
extracted by routing the estimated PFD adopting 1-D hydraulic flood routing model of HEC-RAS with steady
state condition. The estimated PFD from the catchment draining to study area (Belpada) was routed through
Belpada creek with and without upstream and downstream bunds in three different scenarios of the model
downstream boundary condition, i.e., (i) observed high tide (5.51 m above Mean Sea Level (MSL)); (ii) low
tide (0.22 m above MSL); and (iii) average tide (2.87 m above MSL).

From the model results, it is observed that the flood levels for high tide and 100-yr return period flood
condition would be 5.52 m at upstream bund and 5.51 m at downstream bund with almost 5.43 m and 5.81
m deep water in creek at upstream and downstream bunds respectively for ‘with bund’ scenario. The results
also indicated that for ‘without bund’ scenario, the flood levels for high tide and 100-yr return period flood
condition would be 5.53 m at upstream bund and 5.51 m at downstream bund with almost 5.43 m and 5.81
m deep water in creek at upstream and downstream bunds respectively. For high tide condition, the flood
propagation in the study reach in Belpada creek showed that there was no significant change in flood levels
corresponding to 25-yr and 100-yr return period while removing of bunds. Likewise, for low tide condition,
the flood propagation in study reach in Belpada creek showed that maximum lowering of flood level near
upstream bund is noted to be 0.20 m and 0.28 m for 100-yr and 25-yr return period floods respectively, if
bunds are removed.

%\ ciDCOStudy Area

Y \- ar

Location Map of the Study Area
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5652 - RIs®], Hag & g WeRTY & IATE # daursT e a1y & YHIa & 3MHa- og
o wfawr srera=

Rt s sfeua Saauiic HRURRE TeRy fafics (rs®), 4as 3 IqureT i, u=ad arqe, foen e &
JAUTST-PIHATST d1ef TUT STATeXATd g Ulc ¢xe UIfdhiT & & U & it &I gelH & HRUT gHaTd THTd BT G
& fAIT 31T B BT SRIY Hoid ofd 3R [9ggd Sgu™ &%, g0 ¥ a1l dequR, St &I e & SR gHard
THTT HT Heich-1 TR fhT T S1eqat &1 & TRull # fasan 7 fors fEsig a1 &7 side SR SaursT /et & 3reqg
&= 7 sty $ Iy 3R sy & 31 3rgATd fome s1e &) =i wnfie 1

FaaM g B, e 39-T WA srufd e, e 3R SR & forg e auf & il geu fawervor, @Ry
Tl UBR -1 fIaR01 BT IUANT Fxeh S(elT-3HTT aTuRit 3afy & o 1-f7 o aul &7 SAM @I T u-ad iR
IR0 BT FafRd awt F I s@afy & forg sremge & @wars) & o 1-fad 31 sifiwmay auf Fuiid F7 & e 59
&= 3t usfa &1 IuanT fosan man1 1-feq & siftreras auf &1 IuaT o, fafid aroelt orafyr & forg dies wre
et (duwel) XeHa wiiar gRT Hrge farar war| aRaeT 8 § o9 & RIM IR IAdd Id KR, ST
U el & Tasl-3RUTH (HEC-RAS) & Tt fUfa ot fRufa & ar 1-31 g8 eifere a1g Tt Aled & 3% & gRT
feeTar Tt AT TUwS! e & (@aUrel) ¥ fHeTd & Saure] Wiet & HIedH ¥ SEudlg iR SIUaig a1y &
Y 3R IqF o1 Aied & srgyarg a1 &1 fRufd & 7 srerr-sre afkewal # A T, siufd () S= SR (3fd
IR TR QAT ¥ 5.51 HeR); (i) FH IR (THEITA ¥ 0.22 HeR); 3R (jii) 3d SR (THTHTd ¥ 2.87 Hiew) |

gfaAT ieqg ulRumat ¥, gg <@ T § f 9 & 91y uRewy & fofe, 3= SaR iR 100 99 &t ARt 3afy ot a1
@ R & 1T a1 & TR SeduaTg sfY IR 5.52 Hiex SR 3fyare §1e W 5.51 Hex g1, d Swvarg 8k Syarg
Y TR WIS H T HHE: 5.42 Hex 3R 5.81 Hiex Mg IHT 8N ISl I Tobd fAadn 8 & 'afy & far uRewg &
forT, I SR SR 100 9Y &I AU 3fafd & forg &g &1 fRUfT FHeauarg sy R 5.52 Wex 3R fyarg a1 W 5.51
Hiex gt o sHRr: Sedvarg iR SfvaTe SfY IR |IaT H THT 5.42 Hier 3R 5.81 Hiex T8RT Ul gH1 | 3 SR
3! RUfg & e, SooreT Wt & 3reqg § 916 & U9R § Udl 9ol fb afel o geq I 25 99 a1 100 a9 Bt g 3rafy
% 91¢ & TR U HI3 HgaYUl 9Cdd ol gofl 81 3T TR, d1el dHY ger o @ HH SaR &1 fufq & g, searer @re!
T 31T § 91¢ & U9R T UdT I f Sedudg a1y & 19 91¢ & TR H ¥ HHT 0.20 Hiex 3R 0.28 Hiex HH:
100 @8 37 25 TY P IO} 3faf¥ a1 & forw gt

JNPT Area

Mora

SOURCE: GOOGLE EARTH
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5592-SURGE ANALYSIS AND SUGGESTING SURGE PROTECTION DEVICE ON RISING MAIN OF S
R SIDE AND I P SIDE KIWALA LIFT IRRIGATION SCHEME, DISTRICT NANDED, MAHARASHTRA

The Executive Engineer, Vishnupuri Project Division No. 2, Nanded, M. S., vide his letter No. VPD-2/TS-
1/Kiwala LIS/3985/DA Dated 22.11.2017 requested CWPRS to carry out the surge analysis and for
suggesting suitable surge protection device for the rising main of Service Road (S R) side and Inspection Path
(I P) side of Kiwala Lift Irrigation Scheme, Dist. Nanded, Maharashtra. Accordingly the studies were
undertaken. The scope of work is as follows:

e Analysis of pressures in case of power failure to the pumps to check column separation, pressure
surges and necessity of providing anti surge devices such as air valves, zero velocity valves, etc. on
the rising main of Kiwala Lift Irrigation Scheme.

e To recommend suitable anti surge devices to suppress the surge pressures to a permissible limit on
the rising mains of Kiwala Lift Irrigation Scheme. Aspects of structural design of any component,
supplying of any manufacturing drawings, supplying of any erection drawings etc. are out of the
scope of work of CWPRS.

The scheme envisages lifting water from the canal coming from Vishnupuri Dam of Godavari River for
purposes of irrigation to the command area whose first distribution point is 63 m away. An intake structure
is located on the canal wherein 2 vertical turbine pumps of 0.67 m3/s for S R side and 0.38 m3/s for I P side;
22 m head capacity each are installed which pump water through a one rising main of 0.7 m diameter for S R
side and 0.5 m diameter for I P side, each 63 m long delivering water to the command area. At the other end,
this pipe delivers water into an open chamber thereafter, flows by gravity through a network of pipes and
canals to the command area having irrigation potential of 1200 ha for S R side and 600 ha for I P side for the
purpose of irrigation. Based on the data furnished by the Project Authorities, CWPRS conducted numerical
model studies using WH 2.7 software to optimise the selection of safety devices to mitigate the water
hammer pressures. Number of computer runs were taken to arrive at optimum selection of anti surge
devices. The combination of use of a Air Cushion Valve and a Zero Velocity Valve and their location for S R
side and I P side of KLIS is optimised to mitigate the water hammer pressures.

Service road LIS Pump house

Inspection path LIS Pump house




Annual Report | 2018-19

5592- THIMR fezmeiRansdt foxn 1 arems Riwrg ufvatemn forem Aids, 7oy & 7a &1
STATHTd BT AFUEE TURIRET AT & JITd BATTT Pt ahi-b] Ui

SR ST AT faw] g URASHI YW R 2, AiGS ,HERIY, & GRI Dard oiet aul fdggd S8 el ol T
IR femm SR ofg ot fomn Flaren Tod Riwrs oA [ ACS HeRIY & T &1 ST BT SeRa auT JRaf
IR & AT DI HLIT IR & U SFRIY bl UN[deIaR T TRE [T Y (e o auT faggd Sra=me
S & HTH B HUET ST UPR 7 |

o T & faoTeh B My @t fAwadr & AW § WY US| Siarerd ®7 <ad B 3T BT R qur
HIIGH Al THR g1 HRMH dled SATG] YR&T SUDBRUN Dl DIl & T R TN Y A7 dled

o Frefa & A H TATIId G819 DI WIHH W T YA @ BT TG RET IUDHRUT BT GG T |

9 AT & dgd Riars 8 HAM &3 &I w1 UuH R ®id 63 Hiex gR ¢ Mea-e! e I UM &I I3
TgaT & e’ WR 3l I¥em fyd § ford < Ieafer du wifid fe 17U § ot 9 &1 Sl o THH [1.15 TN &1
BT TIHT63 Hex dd TTd a8 dRal § AAdl & gk BR W TG DI I d of [oTdhR Th Sfadhs H g &l
Targ §g ATel § G eX B deadl ¢ Uhed [SUD 916 od o & YU I HHH &F &I 960 & o I A § |
YD A Saflbs ITdb YR W AT HE S quT faggd S8 el A iRksret 3aH fby, /e drRur
AT GaTd B (A B HIITITIR HIA ATea3IRIY a7 dTed HITY R TG 3R 318 PR Slareme:t Riag
RS & forg = fham 3RS AT &1 gyaftiaul foar mar |
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5594 - MATHEMATICAL MODEL STUDIES FOR SURGE ANALYSIS OF KONJAWADE LIFT
IRRIGATION SCHEME TALUKA: PATAN, DISTRICT: SATARA; MAHARASHTRA

The Konjawade Lift Irrigation Scheme is proposed on the KT weir constructed across Tarali River, near
Konjawade village in Patan Taluka, Satara district of Mahrashtra. This scheme envisages lifting of water
from KT weir pond through pumping to irrigate 958 hectare of Land in Patan Taluka. The distribution point
is approximately 1840 m away from the lift point. The lift irrigation scheme comprises of a forebay, a sump,
a pumping station with two vertical turbine pumping units, two delivery pipes of 400 mm diameter, one
mainfold and a rising main of 600 mm diameter, and 1840 m long. The total discharge of three pumps is
0.522 m3/s and total static lift from pump sump to delivery chamber is 63.5 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. The analysis is carried out 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 20 m3 at ch.10.0. m have been
recommended for the rising main, which limited the absolute maximum and minimum pressure of 65.23 m
at ch. 10.0. m and 2.51 m at ch.1840 m respectively. The plot of pressures along the rising main is shown in
the figure.
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5594 - HivIdTg SUTY Riars aRateHT, agdie:ured , forem: JrarT, aer1y & fig nforda
ufaT &1 Niepy / S STardTd fagauor sreay=

Hiviare IUTT Riarg uRaie 1, Ure arge!, TRt forer # &. 8. faoR R fyd 81 9 Ao § ured arget
A u¢ g Yff &1 Riarg & o Uit So™ &t aRees &1 715 g1 ST foig I faaRor faig T ecyo
R R 3

I RiTmE Ao ¥ U SRiAId, U UU gig), & fFasH Uit So1sal &1 U Uit W', Yoo faft &
P AferepT, U Tt 3R ¢¢¥o it &aT goo fEnft o &1 RIS gy wnfid €1 < 9l 7 pot R0y
0,43 HiexYAdhs § 3R UU B A ™ Péf I Hof FRR IUTTH €3.4 Hex B

A foeiel BfSd & GRM, UU doit ¥ 111 g 1 golg I Semard &b HRUT, U & Gard # deit I gRadH
BidT 8| 3MRIE! UISY & by 3R FAdH SaTd! BT YT HRAT Usdl g1 3RIe! Ursy H 3if¥iean sk
gAqH &aTdl & 3fba ferg TN Ui 3reaa fohan 11| faRayur U Sardrd Uiy & IudiT 9 faban
T ]| g W, 91g dTed 3R da1g U & SUANT W U & iR an 3R =AW SIardTd gaTd Bl T JRiga
fEsTg 1 9% 0 HA F AT SIHITT FHRaT §1 10T & YR W, o 1Y dTedl 3R Qo0 Hiex® (3Rgan
1Y 0.0 HY.) &I AT T 1Y UTA &1 YI1d fam a1 §, Fores oRig! ursy & forg shom: €R.¢R Hiex (Raan
AT 20.0 H) SR 0.¢R (A AT R&o 1) Hex & uf 3ifiad 3R TAaH gaTa & WfHd &1 81 RIS
UT3Y ® Ta1d BT 3MTeRd 1 SN B foaman T g
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5603 - HYDRAULIC MODEL STUDIES FOR MODIFIED DESIGN OF SPILLWAY AND ENERGY
DISSIPATOR OF DEVSARI H.E. PROJECT, UTTARAKHAND 1:40 SCALE 2-D SECTIONAL MODEL

Devsari Hydro-electric Project (DHEP) is a diurnal pondage Run-of-the-river scheme located on River
Pinder, near Devsari village in Chamoli district of Uttarakhand. The installed capacity of underground
powerhouse which is situated at right bank of the river is 252 MW that will house 3 units of vertical axis
Francis type turbines of 84 MW each. The project envisages construction of 35 m high and 164.5 m long
concrete gravity dam with top El. 1303 m. In the original design, sluice spillway has been provided to pass a
design flood (PMF) of 6,969 m3/s at FRL EL 1300 m through 5 orifice openings of size 12.5 m wide x 8.5 m
high with crest level at El. 1272 m. The MWL, FRL and MDDL have been fixed at El. 1301 m, 1300 m and
1295 m respectively. The equation for the downstream profile of spillway is x2 = 91y. Radial gates have been
provided at the downstream face of sluice opening for controlling the outflow discharge. A ski-jump bucket
of 23 m radius and 40c° lip angle with bucket invert at El. 1263 m is provided for energy dissipation. After
conducting hydraulic model studies for original design of spillway and energy dissipator (ski-jump bucket),
the performance of ski jump bucket was found to be unsatisfactory. Hence, it was suggested to explore
feasibility of providing a stilling basin type of energy dissipator instead of a ski-jump bucket.

Accordingly, hydraulic model studies were conducted on a 1:40 G.S. 2-D sectional model for modified design
of spillway and Horizontal stilling basin with basin El. 1252.5 m. Studies indicated that the discharging
capacity of the sluice spillway is adequate. With the modified design of breast wall spillway, it has been
observed that the upper nappe of the jet follows the breast wall bottom profile for entire range of reservoir
water levels with orifice flow thus resulting in marginal improvement in discharging capacity. As such,
discharging capacity of the spillway is considered to be adequate. The trunnion axis of the radial gates is
above the water surface for all the discharges so the elevation of trunnion is found to be in order. Pressures
were found to be positive on the spillway surface for entire range of discharges. The water surface profile
was seen intermittently overtopping the training walls (EL 1281 m) for 3,485 m3/s and for higher
discharges, the flow was seen spilling over the training wall. Therefore, the top elevation of training walls
may be raised by about 5 m considering free board requirement and bulking of flow due to air entrainment
in the prototype. Taking due cognizance of the observations from the model studies and possibility of
deposition of sediment in the stilling basin, it is suggested that stilling basin elevation may be raised by
about 4 to 5 m with the flatter slope of the end sill so as to facilitate movement of sediment from the stilling
basin during the operation of spillway. By adopting flatter slope of end sill (say 1:3) and raising the basin
elevation, effective length of stilling basin will be increased.
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Side View of Dry Model

Performance of Stilling basin for
Q=6,969 m3/s, gated operation
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5603 - SAURI STafdgyd UNAISHI, ITRTGS & Idd U aUT Soll HABRD & G
ARG & T 1:40 TuH & fefafoa seita ufowm srsaa=

URY Safaegd iAo, STRIGS U f3TaR JId 99 3Uarg Ao 8, St for SRS & el o & awr) g
& U fier 9 R YT g1 ISR 7t ITEs & 7 & 71 9RE & iadb-al Bt G WS Acl | A4 & alfer
IR W R YfRTd UTeREey &1 R &mar 252 imare &, o 3 gfie Seafer s1ef Witk UHR &t exarg 84
AGTE $I 81 TR BT HaTs 35 Hiex St 3R 164.5 Hex dd dbic Tod 919 & SHWR 1303 Hiex a5k W gl gd
fgoeT #, 6,969 71 MR Uy FbS (m3/s) & SR / GuIfAd iy a1g (HUHT®) & U T4 & Y TRy
Rerd uer foar man B, o 12.5 Mer drer td 8.5 e S RRR wR 1272 e TOE R 5 5% & Igumed B
SHRHTH TR, GUT SRR TR 3R GAdH TR 1301 m, 1300 m, 3R 1295 m TR g1 ICATAN H1 gl Tiwrsd
¥ forg giiaRur x2 = 91y 1 Sfgatg Adea &1 Fafa w7 & o W9 8¢ & S8R By R 3% gR UM T e
g1 o e gg 23 Hiex BT 3R aTee] Sudd ®R Yo %I U &1 & WY 1263 m HARWR SHoll &1 T &
forT Ue &1 it 81 Iaad AN quT IS &SRS (B! Fg dlecth) & Jd 9T & [T T WaHH SR B & 61,
! g dlec! BT UG SIS U™l T T, SHICY, Wbl g dlec! & golg e (RR IR TSR BT Holl eHRD
TG B IUD! AT TR BT JId f&ar T |

RO, 1:40 ST T 2-31 SFHN Ufaa™ W Iifed fesg & forg Saad Ant aul 391 eeRe (&fas
fRR IR IRA a1 1252.5 Wex & A1y Srelta gfamm g fay 7T | sreeel & Tobd et ¢ fos Tgy e &t
g e vt 8 | sie arat Rueid & SR fESg= & 1Y, 98 <@ 1 § fob Oie &1 Ut 3M1avvr SRty vaTg
& Y O TRE Y TAR™ & UM P TR P Y ¥ aTd & 1 WHTsd BT SR FRAT ¢ | A I SHaTs I gl
fRyfey 7 uran man| fyed & e 3R sries Tarad & forg fAde & I I & forg Iara Anf gag W garg grn |
Soll ey & T H afas R IR & w1y Iaad AN & g fbu 1y sregmHt & fewfort &1 S o, a8 g
far oar § 6 SR Sag &1 onft oft 4 T 5 Hex T I I YobaT g1 $YP 3], A P 9T H daSe b
& Bt FHTGT B &9 & T8 §U, IR &1 TaTs TG / SIHId P B STIRAHA Il 5, 9l 3fd Bl TS R4 B
A I Fedl § difer I I & JaTa & oRM fRRR IR & e o &1 fovar o1 9 |

Q= 6,969%@@%%%@?@
SR (T & 1Y)
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5610 - ADDITIONAL HYDRAULIC MODEL STUDIES FOR MODIFIED DESIGN OF
PUNATSANGCHHU-I DAM SPILLWAY, BHUTAN 1:70 SCALE 3-D COMPREHENSIVE MODEL

Punatsangchhu-1 H.E. Project is located on Punatsangchhu River in Wangdue Phodrang Dzongkhag in
Western Bhutan. The project envisages construction of a 136 m high concrete gravity diversion dam to
generate 1200 MW of power utilizing a net head of 343 m at an underground power house. The original
design of spillway consist of 7 sluices of dimensions 8 m (W) x 15 m (H) to pass probable maximum flood of
11,500 m3/s and Glacial Lake Outburst Flood (GLOF) of 4,300 m3/s. The MWL / FRL are at El. 1202 m and
the MDDL is at El. 1195 m.

Hydraulic model studies for spillway and energy dissipator of Punatsangchhu-I H.E. Project, Bhutan are in
progress in CWPRS since 2009. Extensive model studies were carried out for various hydraulic parameters
including studies for deflector wall at right training wall and technical reports were submitted to project
authority from time to time. During the visit of CWC officials to Punatsangchhu-I H.E. Project, Bhutan on 29th
- 30th September 2016, discussions were held with project authorities to explore the option of removing one
rightmost bay of spillway and to pass the design flood through remaining six bays by changing gate sizes
from 8 m x 15 m to 8 m x 17.4 m due to right bank stability constraint. In connection with the same, CWPRS
is requested by CWC to carry out model studies for the modified design of spillway and energy dissipator in
the existing model. Accordingly model studies were carried out for the modified design of spillway and
energy dissipator.

In the modified design, sluice/main spillway consists of 6 sluices of dimensions 8 m (W) x 17.4 m (H) to pass
probable maximum flood of 11,500 m3/s and Glacial Lake Outburst Flood (GLOF) of 4,300 m3/s. The crest of
the spillway is at El. 1166 m. A ski-jump bucket along with deflector wall is provided for energy dissipation.

Hydraulic model studies were conducted on a 1:70 scale comprehensive model for modified design of
spillway and energy dissipator of to assess the approach flow conditions, flow conditions in the vicinity of
power intake, flow conditions downstream of the spillway and performance of the spillway and energy
dissipator along with deflector wall. The studies indicated that discharges of 15,800 m3/s (PMF+GLOF),
15,368 m3/s and 11,500 m3/s could be passed through all six spans at RWL El. 1203.4 m, FRL El. 1202 m and
RWL EL 1192.1 m respectively. With one gate closed, the discharge of 12,933 m3/s (12.4% above PMF) can
be passed at FRL El. 1202 m. As such, discharging capacity of the spillway is considered to be adequate. The
flow conditions were tranquil in the vicinity of power intake for all the reservoir levels as no vortices were
observed. The performance of ski jump bucket for main spillway and auxiliary spillway was found to be
satisfactory for entire range of discharges for both gated and ungated operation of spillway. The
performance of 10° curved deflector wall with radius of 500 m and top at El. 1180 m downstream of bucket
lip was found to be satisfactory as it deflects the flow from rightmost span by 8 to 9 m towards left.

Flow Conditions downstream of spillway

Flow Conditions downstream of spillway
(Q = 11,500 m3/s, gated operation of spillway)

(Q = 6,900 m3/s, gated operation of spillway)
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5619- SURGE ANALYSIS AND SUGGESTING SURGE PROTECTION DEVICE ON RISING MAIN OF
KOLAMBI LIFT IRRIGATION SCHEME, DISTRICT NANDED, MAHARASHTRA

The Executive Engineer, Vishnupuri Project Division No. 2, Nanded, M.S., requested CWPRS to carry out the
Surge Analysis and suggesting anti surge device on rising main of Kolambi Lift Irrigation Scheme, Tal.
Naigaon, Dist. Nanded, Maharashtra. Accordingly the studies were undertaken. The scope of work awarded
to CWPRS involved :

e Analysis of pressures in case of power failure to the pumps to check column separation, pressure
surges and necessity of providing anti surge devices such as air valves, air vessel, zero velocity
valves, etc. on the rising main of Kolambi Lift Irrigation Scheme

e To recommend suitable anti surge devices to suppress the surge pressures to a permissible limit on
the rising mains of Kolambi Lift Irrigation Scheme. Structural aspects such as design of any
component, supply of any manufacturing drawings, supply of any erection drawings etc. are out of
the scope of work of CWPRS.

The scheme envisages lifting water from upstream side of Balegaon barrage of Godavari river for purposes
of irrigation to the command area whose first distribution point is 10.92 km away approximately. An intake
structure is located in the river, wherein 3 vertical turbine pumps of 0.6767 m3/s and 86.52 m head capacity
are installed which pump water through a system of manifold and one rising main of 1.15 metre diameter
and 10.92 km long approximately delivering 2.03 m3/s of water to the command area. At the other end, this
pipe delivers water into an open chamber where the flow changes over from closed conduit to open channel.
Water, thereafter, flows by gravity through a network of canals to the command area having irrigation
potential of 4000 ha. Based on the data furnished by the project authorities, CWPRS conducted numerical
model studies using WH 2.7 software to optimise the selection of safety devices to mitigate the water
hammer pressures. A number of computer runs were taken to arrive at optimum selection of anti surge
devices. The combination of use of 10 Air Valves and 1 Air Vessel of 100 m3 is optimised to mitigate the
water hammer pressures.
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5624 - HYDRAULIC MODEL STUDIES FOR PAKAL DUL H.E.PROJECT, J&K 1:40 SCALE 2-D
SECTIONAL MODEL

Pakal Dul (Drangdhuran) H.E. Project is located on River Marusudar, a tributary of River Chenab. The
proposed site for the construction of Pakal Dul Dam is located near village Drangdhuran, in District
Kishtwar. The river bed level at the Dam site is about 1540 m. The project envisaged construction of 167 m
high concrete face Rockfill Dam across River Marusudar. It is proposed to provide a surface spillway of
length of 35 m with 2 spans equipped with radial gates of size 12 m wide X 16 m high. The crest of the
spillway is at El. 1684 m. The FRL and MWL have been fixed at El. 1700 m and 1703 m respectively. The
spillway is designed to surplus the design discharge of 4000 m3/s at MWL El. 1703 m. A flip bucket of 30 m
radius and 300 lip angle is provided for energy dissipation.

Hydraulic model studies were conducted on 1:40 scale 2-D sectional model for assessing the performance of
spillway in respect of discharging capacity, pressure distribution on the spillway surface, water surface
profile and performance of flip bucket. The studies indicated that the discharging capacity of surface
spillway was found to be inadequate by about 16 %. The trunnion axis of the radial gate is found well above
the water surface elevation obtained for all the discharges. Hence, the location of the trunnion is found to be
acceptable. The flow over the surface spillway was contained within the training walls. Hence, height of
training walls is found to be adequate. Piezometric pressures measured over the spillway surface were
positive throughout the length of spillway. Hence, the pressures on the spillway surface were found to be
acceptable. Clear ski-action was observed for entire range of discharges indicating satisfactory performance
of flip bucket. Photos 1 and 2 show the flow conditions in the approach channel and throughout the length of
spillway respectively.

The design of surface spillway was revised by lowering the bucket invert level by 6.883 m and modifying the
downstream spillway crest profile to improve the discharging capacity. Numerical simulations were, also
carried out for modified spillway profile using CFD Software Flow 3D. The studies indicated that the
discharging capacity of modified design was found to be increased by about 10% than original design of
surface spillway. However, the same would be confirmed by conducting the physical model studies on 2-D
sectional model of modified design of surface spillway.

Flow conditions in the approach channel Flow conditions throughout the length of spillway
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5627 - HYDRAULIC MODEL STUDIES FOR ADDITONAL SPILLWAY OF HIRAKUD DAM, ODISHA;
1:40 SCALE 2-D SECTIONAL MODEL

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

Hydraulic model studies were conducted on 1:40 scale 2D sectional model to assess the performance of left
bank additional spillway in respect of discharging capacity, water & pressure profiles and performance of
energy dissipator. The studies indicated that discharging capacity of the spillway was adequate. It was found
that the location of trunnion axis was satisfactory. It was also observed that the height of the training wall
was satisfactory as the flow was not overtopping the training walls. The performance of the spillway profile
in respect of pressures was found to be satisfactory. It was also observed from the flow condition that air
entraining vortices were seen forming intermittently upstream of gates in the vicinity of the pier for the
entire range of discharges for gated operation of spillway. Formation of low intensity vortices were observed
in stop log gate grooves for discharges above 4561 m3/s for gated operation of spillway.

Studies revealed that the performance of stilling basin was unsatisfactory as the length of the stilling basin
provided was insufficient to contain the hydraulic jump. Therefore, it is felt necessary to increase the length
of stilling basin from 71 m (considered in the present design) to about 90 m. It is also recommended to lower
the stilling basin floor level and also an optimum combination of increasing the length and lowering the floor
level considering the techno-economic feasibility.

—_— | B

Flow condition downstream of spillway for Performance of Stilling Basin for Gated

Ungated Operation of Spillway for the Discharge Operation of Spillway for the Discharge of
of 9122 m%/s (100%) at RWL El. 191.45 m 4561 m*/s (50%) at FRL El. 192.024 m
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5628 - ADDITIONAL HYDRAULIC MODEL STUDIES FOR PERFORMANCE OF SPILLWAY UNDER
PARTIAL GATE OPERATION WITH TWO SPANS, MANGDECHHU H.E. PROJECT, BHUTAN, 1:60
SCALE 3-D COMPREHNSIVE MODEL

The proposed Mangdechhu H.E. Project with installed capacity of 720 MW is located on River Mangdechhu in
Trongsa Dzongkha District of Central Bhutan. It is a run-of-the river scheme with small reservoir capacity of
2.128 Mm3 at FRL El. 1747 m. The project envisages construction of 141.28 m long and 56 m high concrete
gravity dam above river bed. The dam has been provided with a breastwall spillway with 4 spans of 10 m
wide x 16 m high, equipped with radial gates separated by 3.5 m thick twin piers. The spillway is required to
pass a design discharge of 8500 m3/s (SPF 4715 m3/s + GLOF 3715 m3/s) with one gate inoperative and to
pass check flood of 10615 m3/s comprising of PMF (6900 m3/s) + GLOF (3715 m3/s) with all gates
operational. A ski-jump bucket with 35 m radius, 35.07¢ lip angle and invert at El. 1692.084 m is provided
for energy dissipation. A 15 m long concrete apron and a pre-formed plunge pool with bed at El. 1670 m
have been provided downstream of ski-jump bucket. The power intake is located just upstream of spillway
on the left bank.

Additional Hydraulic model studies were conducted on the existing 1:60 scale 3-D comprehensive model for
assessing discharging capacity of spillway with partial gate operation while operating spans S1, S2 and S3,
S4 separately, especially for low flows up to a discharge of 400 m3/s. The results of these studies are
presented in the form of tables and the performance of spillway with 2 spans operating is described in the
report. These results would be useful in planning the operation of the spillway. Flow conditions were
observed with gates S1 & S2 or S3 & S4 operating under partial gate operation, while passing different
discharges up to 400 m3/s. No adverse flow conditions were observed upstream and downstream of the
spillway for any of the discharges up to 400 m3/s at both MDDL and FRL. Photos 1 & 2 depict the flow
conditions u/s and d/s for a discharge of 400 m3/s through S1 & S2 or S3 & S4 at MDDL El. 1730.5 m. Itis
observed that ski action was taking place downstream of the spillway with these operating conditions and
hence these flow conditions are acceptable.

Flow conditions downstream of spillway for Flow conditions downstream of spillway for Q
Q =400 m3/s at MDDL El. 1730.5 m (Gates =400 m3/s at MDDL El. 1730.5 m (Gates S3,
S1, S2 operating partially) S4 operating partially)
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5635 - MATHEMATICAL MODEL STUDIES FOR SURGE ANALYSIS OF HANBARWADI LIFT
IRRIGATION SCHEME , TALUKA: KARAD, DISTRICT: SATARA; MAHARASTRA

The Hanbarwadi Lift Irrigation Scheme is proposed on the Arphal left bank canal (Ch. of 721.5 m) of Kanhar
dam in Karad Taluka of Satara district in Maharashtra. This scheme envisages lifting of water from Arphal
canal through pumping to irrigate 2600 hectare of land in Karad Taluka. The distribution point is
approximately 3280 m away from the lift point. The lift irrigation scheme for pumping water from the
Arphal left bank canal to the delivery chamber comprises a forebay, a sump, a pumping station with four
submersible pumping units, four delivery pipes of 450 mm diameter, one manifold and a rising main of 900
mm diameter and 3280 m. The total discharge of four pumps is 1.271 m3/s and total static lift from pump
sump to the delivery chamber is 79 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. The analysis is carried out 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, nine numbers of air valves and one air vessel of capacity 50 m3at ch.10.0. m has been
recommended for the rising main, which limited the absolute maximum and minimum pressure of 88.75 m
and 24.0 m at ch. 10.0. m and 2.71 m at ch. 3280 m respectively. The plot of pressures along the rising main
is shown in the figure.
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5640 - MATHEMATICAL MODEL STUDIES FOR SURGE ANALYSIS OF GHUNGSHI BARRAGE LIFT
IRRIGATION SCHEME, TALUKA: MURTIJAPUR, DISTRICT: AKOLA; MAHARASTRA

The Ghungshi Barrage Lift Irrigation Scheme is proposed on the downstream of Ghungshi barrage on Purna
river in Murtijapur Tahasil of Akola district in Maharashtra. This scheme envisages lifting water from
downstream of Ghungshi barrage through pumping to irrigate 6343 hectare of land in Murtijapur Taluka.
The distribution point is approximately 780 m away from the lift point.

The lift irrigation scheme for pumping water from the Ghungshi Barrage to the delivery chamber comprises
a forebay, a sump, a pumping station with two vertical turbine pumping units, two delivery pipes of 1000
mm diameter, one manifold and a rising main of 1400 mm dimeter and 780 m long. The total discharge of
two pumps is 3.06 m3/s and total static lift from pump sump to delivery chamber is 18 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. The analysis is carried out 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, four numbers of air valves and one air vessel of capacity 30 m3 at ch.20.0. m has been
recommended for the rising main, which limited the maximum and minimum gauge pressure of 11.24 m and
5.52 m at ch. 20.0. m respectively. The plot of pressures along the rising main is shown in the figure.
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5645 - MEASUREMENT OF ENVIRONMENTAL DISCHARGE DOWNSTREAM OF GODBOLE GATE
AT SARDAR SAROVAR DAM AND DISCHARGE AT GARUDESHWAR GAUGE SITE OF CWC,
GUJARAT

The Environment Sub Group of Narmada Control Authority (NCA) has decided during its 45t meeting to
release atleast a minimum 600 ft3/s of water into Narmada River for environmental requirement of
downstream river reach (riparian right) through the Godbole gates. The purpose of provision of Godbole
Gate was to operate it automatically when pond level reaches FRL i.e. El. 95.10 m for the safety of the Rock-
fill Dykes.

The studies were undertaken at the request of Superintending Engineer, Sardar Sarover Narmada Nigam
Limited (SSNNL), Vadodara. Measurements were conducted at the downstream of Godbole gate and at CWC
site of Narmada River using Acoustic Doppler Current Profiler (ADCP).

The measurements for discharges released from Godbole Gate into Narmada River were conducted to find
out that the required discharge released through Godbole Gate is 600 ft3/s with respect to the angle of tilt
with vertical of Godbole gate for different pond level using ADCP. The variation with respect to required
Discharge i.e., 600 ft3/s is found to be in the range of -24.67% to 10.28%.

Godbole Gate at Sardar Sarovar Dam
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5647 - TRANSIENT ANALYSIS FOR LANCO AMARKANTAK RIVER WATER PUMPING SYSTEM
KORBA THROUGH M/S WILO MATHER AND PLATT PUMPS PVT. LTD. PUNE

M/s Wilo Mather + Platt Pumps Pvt. Ltd., Pune, Maharashtra requested CWPRS to carry out the Transient
Analysis for Lanco, Amarkantak River water pumping system, Korba, Chattishgarh. Accordingly the studies
were undertaken. The scope of work awarded to CWPRS involved:

1) Analysis of pressures in case of power failure to the pumps to check column separation, pressure
surges and necessity of providing anti surge devices such as air valves, air vessel, zero velocity
valves, etc. on the pipe line of the Scheme

2) To recommend suitable anti surge devices to suppress the surge pressures to a permissible limit
on the pipe line of Lanco, Amarkantak River water pumping system, Korba, Chattishgarh.

Lanco Amarkantak Thermal Power Project (2x660MW) proposed to draw water by pumping through a 6.4
km long pipeline, 1000/800 mm diameter, MS pipeline. The scheme envisages lifting water from Hasdeo
river for purpose of power generation. An intake structure is located in the river wherein 3 vertical turbine
pumps of 0.6389 m3/s and 50 m head capacity are installed which pump water through a system of manifold
and one pipe line 1000/800 mm diameter and 6.4 km long approximately delivering 1,2778 m3/s of water to
the power plant. Based on the data furnished by the project authorities, CWPRS conducted numerical model
studies using WH 2.7 software to optimise the selection of safety devices to mitigate the water hammer
pressures. A number of computer runs were taken to arrive at optimum selection of anti surge devices. The
combination of use of 17 Air Valves is optimised to mitigate the water hammer pressures.
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5658 - MATHEMATICAL MODEL STUDIES FOR SURGE ANALYSIS OF MODIFIED 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 860 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 860 m long. The total discharge of three pumps is 0.14
m3/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. The analysis is carried out 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, five numbers of air valves and one air vessel of capacity 10 m3at ch. 10.0 m have been
recommended for the rising main, which limited the absolute maximum and minimum pressure of 62.89 m
at ch. 10.0 m and 3.17 m at ch. 860 m respectively. The plot of pressures along the rising main is shown in
the figure.
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5591 - MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS AND SILTATION AT CW
JETTY, TROMBAY FOR TATA POWER COMPANY LIMITED, MUMBAI

M/s. Tata Power Company Ltd. (TPCL) has a thermal power plant at Pir Pau, Mumbai. On east side TPCL
have provided 3 units for cooling water pump houses. The thermal power plants require cooling water for
its condensers. The existing regime indicates depths of 0 m w.r.t CD in the caisson area and hence in order to
get adequate depths for pumping small rectangular areas around the jetty were deepened to make passage
for the water. The water depths near the intake are shallow and as a result lot of silt also enters the pump
chamber along with water affecting performance of sea water handling machinery, pumps and related
equipment, screens etc. and thus increasing the maintenance cost. Further during low tide the water box
pressure reduces affecting the performance of condensers. As per the earlier Mathematical model studies
carried out by CWPRS in the year 2004, it was observed that the siltation rate on the south side of the pump
intake was of the order of 4.0 m/annum. The studies also inferred that shifting of pump intake into deeper
water may be considered as suitable alternative for reducing the present siltation problem. It was suggested
that locating the pump intake along -5.0 m contour would minimize the dredging efforts in the long run.

Tata Power Company Limited (TPCL) requested CWPRS to carry out mathematical model studies to evaluate
the hydrodynamics and siltation aspects for the proposed relocation suggested by “Taprogge-Germany”
wherein three intake structures are proposed to be installed about 500 m south of the jetty, in deeper water
depths so that unpolluted water could be drawn for the pumping units with minimal maintenance. In this
regard Mathematical model studies for silt mitigation measures were undertaken at CWPRS using MIKE 21
hydrodynamic and sediment transport models.The hydrodynamic model for the existing conditions is well
calibrated with respect to observed field data. The silt model for the existing conditions predicts an annual
silt deposition rate of 3.9 m in front of CW Jetty which compares well with the dredging quantities reported
by TPCL for various years. From the hydrodynamic studies for the proposed conditions, it is observed that
there is no change in the velocities in Main Channel, channel in front of JN Port, channel in front of Pir Pau
jetty and Trombay channel thus indicating that the proposed scheme has no effect on the prominent facilities
in the Mumbai Harbour. Near CW Jetty there is slight or negligible change in velocities as compared to
existing conditions. For the proposed conditions the annual silt deposition rates near the proposed intake
wells found to increase from 0.5 m to 1.6 m. indicating a significant increase in the siltation owing to the new
proposed scheme in the vicinity of the three intake wells. In the proposed conditions, the siltation near the
exisintg cooling water jetty is found to increase from 4.0 m/annum to 6.5 m/ annum. However, once the bed
level regains its original regime, the siltation rate is expected to stabilize.
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5595 - MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS FOR THE EXTENSION OF
BREAKWATER AT CAMPBELL BAY IN A & N ISLAND

Mathematical model studies on hydrodynamics of existing and proposed breakwater i.e. existing breakwater
with extension of 300 m towards offshore region is carried out using MIKE21 HD (FM) model. The MIKE21
HD (FM) model was run for the existing condition as well as with 300 m extension. Mathematical model
studies on hydrodynamics model was simulated for the significant Northward and Southward current
direction. The field data is very limited for this study, available data taken from WAPCOS (I) Ltd report was
used for calibration of model set up. The hydrodynamics of the model region was simulated and was
calibrated against CMAP data on tidal level and TIPS Global data for Current speed.

Assessment of current circulations and abnormal current speed and direction is carried out from
observations for the extended breakwater. The model simulations indicated that the current magnitude
pattern and direction are normal due to the extension of breakwater by 300 m. The simulations clearly
indicate the current speed is normal and has not observed any circulations and abnormal direction in the
vicinity of bay region and breakwater region.
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5601- MATHEMATICAL MODEL STUDIES FOR LOCATING DUMPING GROUND IN THE NEARBY
AREA FOR DISPOSAL OF DREDGED MATERIAL FROM APPROACH CHANNEL AT NEIL ISLAND,
A&N ISLANDS

Andaman and Nicobar Islands (A&N Islands) are located in the Bay of Bengal at the distance of 1200-1400
km from mainland India. It comprises of 572 islands (inhabited 37 only), islets and rocks. The Andaman Sea
lies to the East and the Bay of Bengal to West of these Islands. Neil is a tiny but beautiful island located 37 km
to the North - East of Port Blair in Andaman Islands. With unexplored coral reefs, brilliant bio-diversity,
white sandy beaches and tropical forest and vegetation, it is one of the hot tourist spot in the Andaman. Neil
Island is known as the 'vegetable bowl' of the Andaman.

Mathematical model studies for hydrodynamics using MIKE21 HD (FM) model were carried out at CWPRS
for existing conditions of the Neil Island. MIKE 21 HD coupled with MT was used to simulate the sediment
transport. Dredged material was given as input to the model and material was disposed at few locations (one
location at a time). Assessment of current circulations, current speed and direction was carried out and
dispersion of dredged material in open sea was observed. The model simulations were carried out for best
fit dumping ground and the same was suggested to the project authority.

The Numerical model for studying the Hydrodynamics and dispersion of sediment transport was setup
using 2-D MIKE21 HD and MT based on flexible mesh finite volume methods. In this studies five dumping
gounds were tasted viz. DP-1, DP-2, DP-3, DP-4 and DP-5. From hydrodynamic results, it is found that there
are strong currents prevailing in the channel between Havelock and Neil Island. After leaving this channel it
picks the northeast direction and in constant trend. Dumping location-1 (DP-1) is lying in the channel
between Neil and Havelock Island. Due to this, it should be avoided for the dumping of dredged material. Out
of all locations ‘Dumping locations- 5’ gives the most satisfactory result and is suitable as compared to other
dumping Locations. Final location of the dumping ground may be decided near to location-5 based on the
practical considerations.

NEIL

ISLAND

Location of Neil Island
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5602 - ADDITIONAL MATHEMATICAL MODEL STUDIES FOR WAVE TRANQUILLITY TO
OPTIMISE HARBOUR LAYOUT OF FISHERIES HARBOUR AT PARAPPANANGADI, KERALA

Parappangadi is situated onthe West coast of India in Kasargod District of Kerala State and is about 20 km
South of Mangalore. Harbour Engineering Department, Kerala proposed to develop a fishing harbour at
Parappanangadi. Mathematical model studies for wave tranquility and shoreline changes were undertaken
at CWPRS for the proposed development of fisheries harbour and a Technical Report no. 4796 was
submitted in December 2010 to Harbour Engineering Department (HED), Kerala, in which a harbour layout
consisting of south breakwater of length 900 m and north breakwater of length 710 m was suggested with
westerly opening. The safe operational days in a year when wave height would be within 0.3 m at the berths
were estimated to be about 300 days. Subsequently the HED desired that complete fishing harbour basin
should be made operational throughout the year. CW&PRS carried out additional mathematical model
studies to optimise the harbour layout to obtain the desired tranquillity in the basin. The study was done in
two stages, wave transformation studies and then wave tranquillity studies. Wave transformation studies
carried out using MIKE 21 SW software indicated that during the entire year the predominant wave
directions at -7 m near the proposed site of the harbour are from WNW, West, WSW and SW with
percentage of occurrence 21,33,15,11 respectively. The wave heights are generally around 3 m. However to
cover adverse conditions wave conditions considered as the input for wave tranquillity studies are for the
wave incidence of SW, WSW , West and WNW are 3.0 m, 4.0 m, 4.0 m and 2.0 m respectively. Wave
tranquillity studies were carried out considering the revised layout consisting of 1375 m of south
breakwater which overlaps North breakwater of length 785 m.

The mathematical model studies to assess wave tranquillity indicated that, considering the wave tranquility
limit of 0.3 m, with the revised layout, the entire harbour basin would have desired wave tranquility
throughout the year. The revised layout is recommended for the development of fishing harbour at
Parappanangadi.

——Harbour Basin

™ Nerth Breakwater (785m)
—— South Breakwater (1375m) =

Wave Propagation and Wave Height Distribution in near the harbour
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5604- DESK & WAVE FLUME STUDIES FOR THE DESIGN OF BREAKWATERS FOR THE
DEVELOPMENT OF OUTER HARBOUR AT V.0. CHIDAMBARNAR PORT,
TUTICORIN, TAMIL NADU

Tuticorin is located on the coast of Gulf of Mannar at the Southern coastline of India near Kanyakumari in
Tamilnadu. Tuticorin port (recently named as V.0. Chidambarnar Port) is an artificial harbour formed with a
breakwater system having two long parallel breakwaters encompassing 400 Ha. of harbour basin. The
existing south and north breakwaters have lengths of 3.874 km and 4.099 km and the distance between
these two breakwaters is about 1.275 km. The port Authorities have a proposal to expand the port facilities
to meet these demands by providing outer harbour. In order to achieve the wave tranquility for the
proposed outer harbour, extension of existing breakwaters is proposed. In this context, Chief Engineer, V.O.
Chidambarnar Port, Tuticorin sought advice of CWPRS through hydraulic model studies for the development
of outer harbour at V.0. Chidambarnar Port, Tuticorin. Accordingly, various hydraulic model studies viz.
wave tranquility, hydrodynamics and siltation, ship navigation aspects, ship mooring analysis, wave flume
studies for design of breakwaters etc have been taken up at CWPRS. Based on the hydraulic model studies,
the extension of existing north and south breakwaters has been suggested.

This report describes the desk and wave flume studies for the design of breakwaters cross-sections with
tetrapods in the amour layer for the proposed outer harbour at V.0. Chidambarnar Port, Tuticorin. The cross
section consists of 6 t tetrapods from the existing breakwaters to -11 m bed level. 10 t tetrapods in the
armour placed from -11 m to -13 m bed level, 12 t tetrapods in the armour placed from -13 m to roundhead
portion, 15 t tetrapods in the armour placed for roundhead portion at - 13 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 1:41 for trunk portion and Geometrically Similar (GS) model scale of 1:40. Design wave
heights of 5.6 m for zero order damage and 6.5 m for first order damage have been considered.

REHEAR WATERRATRY 0 CHIDANB ARNARSPOR T ‘
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Wave flume test for breakwater (trunk) Wave flume test for breakwater (Roundhead)
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5605- MATHEMATICAL MODEL STUDIES TO ASSESS IMPACT OF THE PROPOSED VADHVAN
PORT ON EXISTING INTAKE-OUTFALL LOCATIONS OF TARAPUR ATOMIC POWER PLANT FOR
JNPT, MUMBAI

Jawaharlal Nehru Port Trust (JNPT) and Maharashtra Maritime Board (MMB) have a proposal to develop a
satellite Port at Vadhavan situated at about 10 km south of Dahanu port and about 14 km north of Tarapur
Atomic Power Station (taps) at Tarapur, Maharashtra. The proposed port is planned to be located on
reclaimed land on inter tidal zone at Vadhavan Point. Mathematical model studies to assess the probable
impact of the proposed port on the existing locations of intake-outfall of TAPS was undertaken at CWPRS. In
order to examine the pattern of thermal dispersion of warm water discharged from the outfalls of TAPS post
development at the proposed site, 2-D mathematical model studies were carried out. The total area covered
in model was about 20 km in offshore direction and 30 km along the seashore. Existing model was calibrated
for tidal currents and surface sea water temperature based on field observed data. Model studies were
carried out for two different scenarios under the proposed condition. As the proposed port is located about
12 km North of the existing units of TAPS, the model simulations for hydrodynamics and thermal dispersion
were carried out for northern tidal currents. Hydrodynamic model simulation revealed that the tidal current
near TAPS under proposed condition (post construction of Vadhvan port) reduced up to about 10% to 15%
in comparison to that under existing condition. Thermal dispersion study revealed that the extent of spread
of thermal plume of sea water due to warm water discharge from units 1-2 and 3-4 under the proposed
condition is upto 6.5 km in the North direction. Further, the computed sea water temperature near TAPS
under proposed condition (post construction of Vadhvan port) rises marginally (of the order of 0.1 0C - 0.3
0C) in comparison to that under the existing condition. Based on thermal dispersion studies the layout plan
of the proposed port recommended on the basis of model studies for hydrodynamics, siltation, wave
tranquility and littoral drift distribution was found to be suitable as the existing facilities (intakes and
outfalls) at TAPS would not be adversely affected due to the proposed port at Vadhvan.
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faggd 5 & Fde TRarfad Rufa & SaRE oRT & @y ardig f3ador 15 gfa=id 10 wfawd &1 S orft Tt g
3T o U8 Udhe BT § fob TRaTfad uRfufa & IRTR e fagyq &x & Sd1s 1-3 3R 2- I 46 I od § B9
T IWT I BT I =M H Beltd FIHT 5 km T UTAT TR §| 1Y & TRanfad U & IRIR WA fagygd os &
Tifia Tl o & aroHE § g RUTY & JhTaa TRIHT 0.10C — 0.30C B 9ol Tof I Tt 3| aT iadT oiR ey
3UATE L GRT fadeH, SATADHIT Hdid URandd arefa- = Ao &1 drdid Ao $ieqd- & YR WX
A fagyd &g &1 gddM sfauiet Ud e gfausif R #18 fausia uyTa =&t arar |
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5606- DESK AND WAVE FLUME STUDIES FOR THE DESIGN OF BREAKWATER USING
ACCROPODE ARMOUR UNITS FOR THE DEVELOPMENT OF OUTER HARBOUR AT V.O.
CHIDAMBARNAR PORT, TUTICORIN, TAMIL NADU

Tuticorin is located on the coast of Gulf of Mannar at the Southern coastline of India near Kanyakumari in
Tamilnadu. Tuticorin port (recently named as V.0. Chidambarnar Port) is an artificial harbour formed with a
breakwater system having two long parallel breakwaters encompassing 400 Ha. of harbour basin. The
existing South and North breakwaters have lengths of 3.874 km and 4.099 km and the distance between
these two breakwaters is about 1.275 km. The port Authorities have a proposal to expand the port facilities
to meet these demands by providing outer harbour. In order to achieve the wave tranquility for the
proposed outer harbour, extension of existing breakwaters is proposed. In this context, Chief Engineer,
V.0.Chidambarrnar Port, Tuticorin sought advice of CWPRS through hydraulic model studies for the
development of outer harbour at V.0.Chidambarrnar Port, Tuticorin. Accordingly, various hydraulic model
studies viz. wave tranquility, hydrodynamics and siltation, ship navigation aspects, ship mooring analysis,
wave flume studies for design of breakwaters etc have been taken up at CWPRS. Based on the hydraulic
model studies, the extension of existing North and South breakwaters has been suggested.

This report describes the desk and wave flume studies for the design of breakwaters cross-sections with
Accropode-II in the amour layer for the proposed outer harbour at V.0.Chidambarnar Port, Tuticorin. The
cross section consists of 3 Cu.m Accropode-II in the armour from the existing breakwaters to -11 m bed
level. 4 Cum Accropode-II in the armour placed from -11 m to -13 m bed level, 5 Cu.m Accropode-II in the
armour placed for roundhead portion at - 13 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 1:46 for trunk portion
and Geometrically Similar (GS) model scale of 1:49. Design wave heights of 5.6 m for zero order damage and
6.5 m for first order damage have been considered.

CORE STONES

10= 100 Ky

ROCKY SEABED WITH THIN OVER BURDEN OF SAND

Wave flume test for breakwater (trunk) Wave flume test for breakwater (Roundhead)
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5606- afirerTg & qladied ¥ Ry, .30t Rigraaik dewme & argd devme & fawa-8g
HIT URd H 3PTUNS UhP BT STAATA B ail AYP] B ATUBEUAT & g AT T a7
AfereT srea=

TABINA TG & HAHHAR! & U HYRA ST Gf&0 dc W TR S TSt & dc W YT g1 JAdb A dexms (o
g1 81 # dtell faeremR daxmme & U # TfHd fobar a1 8) U S §a=Te § Off Tob ol AYd YUITell & |1 S
a1 § fO I 3 e JHAR R AUDT DI aoIg T 400 §HIR &FhA B O HS AT & | Hiolal el 3R IR a<T
AYF DI ddTs 3.874 b1 SR 4.099 b, § 3R 37 & T Aud! & dF BT g AT 1.275 fHH. §1 dexvme
IR & U1 S8 §EE UG HRdp 39 ATl &1 [T IR & oY SevTg gagnsht &1 fadR & &1 uard g
TRATAd ST8<t §eRg & for dex Wifa U o & for, Tisjel aRIY® &1 faxaR Rarfad fasan w81 39 de &,
T ST, ot 3fl. feretarR §exmg, Jaie IR 2 Sadnferd T 3eaa=i o g I a8 §exe & [ o fad .
. quT 9. 3f. . ®t gare At deguR, fafte saenferd ufamr siermmi S ¥ Wifd, gavTfa fage iR dase o,
SIS ARFaTer g, SRTS se faRayur, aT el Bt Sifiaher & o A 9T ot AT 31eqa M1fe &, o, qur
fa. of. =M. 7 53 MU §1 gavifa fage ufam sremmt & YR W, Tivfel StR MR S ¥ Ay & R &1 gz
fear T g

Tg RO at oft fergraaR dewmg, TleRA § TRaTfad a8t evE & It wad WRa § ShTarS-1l ¥ Y a8 A4d! &
BT ¥a! DI YD & 7T fohd 7T B AT AT ATTDBT ST HT qUH Bl g | Toal siharex ¥ -11 HeR faRaR &
TR & e fd U o1 ¥ § F 3 cum AHTUIS-I| A §1 -11 Wex F -13 Hier Rk & TR & e sag R # 4
cum 3HTAIS-1l faT 7T €, 59 BT -13 Hiex a0 TR R ISSes W & N Fad W # 5 cum 3ipTais-I| 2T MU &1
SagTerd fRRET e, N AT B & W g UM & AT 1:46 & Sanfidta ufons ©fied) died 9aM iR I8Ses
R & fo 1:49 & fidig ufowm ©iew) Afsa TaM ¥ ST fFT W A1 zero order & 5.6 Hex feugT ¥
&S & fAIU & 3IR first order & 6.5 Hiex SR a3 FHarg & faw gwgh wft 31

CORE STONES
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5608- MATHEMATICAL MODEL STUDIES FOR WAVE TRANQUILLITY FOR THE DEVELOPMENT
OF OUTER HARBOUR AT V. 0. CHIDAMBARANAR PORT, TUTICORIN, TAMIL NADU

Chief Engineer, V. 0. C. Port Trust, Tuticorin, Tamil Nadu has a proposal to develop outer harbour.
Accordingly, the Mathematical model studies for wave tranquility were referred to CWPRS for the proposed
outer harbour development. Initially, the wave transformation studies were carried out using MIKE 21 SW
model. This wave transformation study has resulted in predominant wave directions and heights at the near
shore locations i.e. ENE (1.0 m), East (2.5 m), ESE (3.0 m), SE (3.0 m), SSE (3.5m) & South (2.0 m). The
wave tranquility studies were carried out using MIKE 21 BW model for Layout 1, Layout 2, Layout 3 (phase-
wise i.e. Phase 1, Phase 2 & Phase 3), Layout 4 and modified Layout 4.

Study of layout 1 indicated that the wave heights near all the berths are within the respective tranquillity
limits with all the incident wave directions except ESE. Study of layout 2 indicated that the wave heights near
all the berths are within the respective tranquillity limits with all the incident wave directions. Studies with
the layout 3, in phase manner show that the wave heights near the container berths are within the wave
tranquillity limit. However, with the wave Incident direction of SSE, wave heights more than the wave
tranquillity limit i.e. 1.0 m, are observed at the berths on the lee side of northern breakwater. Studies with
layout 4 indicate that wave heights near all berths are within respective tranquillity limit. The studies with
modified layout 4, for the incident wave directions from SE and South, show that the wave tranquillity
conditions near all berths are within the tranquillity limit. Although layout 4 and modified layout 4 show
that the waves are within the limit, modified layout 4 is recommended to avoid the concentration of wave
energy on the sea side of the breakwater due to its convex shape.
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Wave height distribution plot for incident wave height/ direction - 3.0 m/ SE for modified layout 4
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5608- dY. 3. fRdeR-IR WE, glewIR=, aftrerrg # a1edt dewme & fawra & forg nivrdg
KL

e S, dt ot Tt Ui e, Tolepii, dfierrg H S1edl daxe A Rid B &1 Udd § | JaguR, URdrad sigs
FeTTe o & gq a7 Wifd & forg 7ot Afead sreqa=i &l &. 1. qu . of. e, &1 Wefia foar mar un itk
3 & URY H d¢ R 6% Pl Mdbedd fBAR RIF TR URadT BT LT MIKE-21 sw T AISd BT ITIANT I
foraT a1 4T 39 T URacH 31eg o IRUTRGRY Havead fR RIFT srufd gd-3wR- gd (1.0 Wew), 1@ (2.5 Hiey),
Jd- Ef&0T-gd (3.0 Hiew), &féur-gd (3.0 Hiew), afamr-afémr-gd (3.5 Hie) ok afémr ( 2.0 Hiey) | demse 1, deise 2,
TASATIC 3 (ARTT 1, TROT 2 3R TRT 3), ASMIC 4 3R TN ASMIT 4 F AT MIKE-21 BW TIROKRITT AlSa &1 IUanT
PR o ifd Sieqg= fobram |

TATIC 1 & 3T § Whd e § f It 94 & oy &1 aex SaTs Ud- Sfemr-gd fe=msil smaret aidl &1 SISy,
Tuft g T femmalt & Ty Iefed wifa Samei & Hiar urs TS 71 |sSe 2 P 3enu ¥ dhd fear § fp ;i suf &
U T a8 gt e o fexmait & gry Tefda zifa Damefi & iR o 1S 8 | A3mESe 3 F TR0 1, 2 IR 3 H A1y
e § UdT e ¢ b it e oo F Uy a3 s e bl wify Wer F iR i 1S 7| grerifep, efdror-afaor-gd
3.5 Hlew) femmat I smarel RT T It ATHTS & ot Iigs & It 9 & ug a3 Sars gefda wifa s @
3HfH UIS TS §, S B 1.0 Hiex AL W 81 A3MIT 4 P 30T A Yobd feam § 1 9+t suf & urg a1 Sars Ieifid
Tifa W & iR 1 I=NfAT T3S 4 & WY 3eqd= Glaur-gd iR afémr § ger avn femmsit & fa fasan mar
AT 7 Gobd fear g f ot 9 & urg 3 wifa ot Rufa wigar P & iR 31 s demse 4 3R Ixnfed
A3M3e 4 feard g fp ol oo & o o wifa @g? I & iR € | I deise 4 ©) I9P I9d 3MBR &
TS & HRUI TGS B R dUT SHoll B UHRIdT I g9+ & oy SRR fosan S g
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5612- MATHEMATICAL MODEL STUDIES FOR ASSESSMENT OF WAVE TRANQUILITY FOR
PROPOSED FISHING HARBOUR LAYOUT AT CHETHY, KERALA

The Harbour Engineering Department (HED), Kerala has proposed development of a fishing harbour at
Chethy situated at 99 37’ N longitude 76° 17’ E latitude in Alappuzha district at 40 km South of Kochi in
Kerala state. In this regard, the mathematical model studies for wave tranquility for the proposed layout of
fishing harbor at Chethy, Kerala were carried out at CWPRS, Pune. The proposed layout consisted of North
and South breakwaters of the lengths of 661 m and 847 m respectively with entrance width of 150 m. The
transformation of wave height and wave direction from deep water to near shore at (-) 7 m depth was done
using spectral wave model MIKE 21-SW and the results indicated that the predominant directions at (-) 7 m
depth are from 2200 N to 300° N. Further, the wave propagation studies carried out using MIKE21-BW
model, to assess the wave tranquility inside the fishing harbour indicated that the wave height at berth A
would be higher than the permissible limit of 0.3 m for almost 35 days in a year and the maximum significant
wave disturbance at the entrance would be upto 1.5 m. The most critical predominant wave directions for
the proposed layout and entrance were observed to be between 2700 to 3009 degrees with significant wave
heights of upto 3.5 m. In order to reduce the wave height at the entrance and at the berth A, the extension of
South breakwater was suggested considering the direction of the most critical incident waves and
orientation of the entrance. The alternatives of extension of South breakwater by 50 m and 100 m were
studied by using the MIKE-21 BW simulations. The studies indicated that with 50 m length extension in
South breakwater, the maximum significant wave heights near the entrance were observed to be reduced to
upto about 1.0 m and the downtime at the berth to about 14 days. With 100 m extension in the South
breakwater, the studies indicated that the wave heights near the entrance reduced to upto 0.6 m and the
downtime at the berth to about 9 days. It is seen that with 100 m extension in the length of South
breakwater, enough shelter area near the entrance for safe navigation of the fishing boats to the harbour is
available and the significant wave height at Berth A is also reduced with total downtime from 35 days to 09
days during the monsoon season. Hence, this layout is recommended for development of fishing harbour.
Littoral drift studies were also conducted and the net drift was observed to be from South to North which
established the suitability of the entrance. Recommendations were also given for construction of additional
berth near berth B on the lee side of North breakwater which would remain tranquil throughout the year.
The hydrodynamic studies are recommended to get the proper assessment of the probable siltation inside
the harbor due to the river discharges through the mouth and tidal exchanges.

Location Map of Chethy Fishing Harbour

i

: ﬁw 9 = *')O ST
e & - _

\\u—)o



Annual Report | 2018-19

5612- I B H TRAIAd A T<E & fAH1H & forw a7 2idar & e & forg
T ufawT= Sreaa—

D Hd & 40 fordt gfeor & Rufa sramegeeT o/l & 90 37 S1&ff=T, 760 17" SRR WR RUd 92t & graR Soifafr
fIUTT IR 7 Uop A S8 I T URATa {3 8] 32t Taof Ff vRaTiad Hor §aTg & URey § a< il &
M & forg &, o, @t fa. of. =men # it ufaw sieras frd T TRaTfad Hol S & URSU | 661 T ol
JA TERIY T 847 T v Sfeoft TRIY & WY YANER HI ASTS 150 H o1 B TR Ut W (-7) W TR a3
& o o1 &1 Sars wd o= o uRads B MIKE21-SW HTSH & WeTaal | ST 74T 8] 3ed I8 1d Rd § Bt
(-7) Ft TTERTS § T & 3 arelt fI=m 2200 IR 3000 IR P A S| ST S1E §GE P R BRI HAS
D1 YT ST & T MIKE21- BW ATS &1 TgTIdl I & fobd 3| 3ieqd= ¥ g Udl gl fdb [MADHT A TR TIHT 35
faT & e o Soars SrAfT T 0.3 Wt 9 SaTeT @ WY B Fai e & YNGR & UN 1.5 Hl B T ST e
St ¥ gg ot urn w6 Seeme § ugEd 9 STHG o¥ T ARG 2700 IR Y 3000 IWR & &g gl oFadt
3 aH a¥TT HaTs 3.5 Hi 1 il AMRAST A Td I8 F YNGR H AT SIS HH IR & 1T S8 H ST
T faRTell Td IUP YARIGR @ U & e | Y@d g Gl RlY 31 TS gfs B gare & R 5] 39 oy
gferoft TERIY BT HH: 50 W TE 100 W & TGS S¢1 & &l fadhedl & 1A MIKE21 —BW & SIUUT fosar 13| gfémft
TERIY DI 50 H s FT B [P T 3HeTT I8 SWid § fF T8 & YNGR W 1.0 W B 7T SHaTs UTs STl 8
Y gt ST AMRABT IR T 14 & & U 1 Sars Srgafa S & Sare1 81| Siafds Glamh TRl &t TS 100
M TgT B HY T 3T U8 Wi § fF T<E & YAWER WR aI TS °e R 0.6 HY g g, T1Y & TMABT W
Fad 09 fet & fore g a¥ Sars 3rafa T ¥ warer 8| sreaas § T off g T § o aféft Ry %t i 100
H g™ ¥ AT A W T Sals HH gri fored 981 )R usd AFYT 7194 7 35 &1 & fw a1 Sam ergafa S d
warel At 9 g 09 e T Tt § WY B S T A1dl d1 JRIgrd uRag & U JavER W sy & fog wafe g
1t Iuasy g1h| ST 51 UIeT & 1Y T 58 & FAHT0r & forg Ry iy &t St 3] R dTe & 31eq9- ¥ U8
1A Bl & b IR I SaiMg s RIM W Hel UdTg a0l A SR $I R BRN 39 281 J Ht TI=ER Bt Iugerd
g Bl © | AMRABT B & U Sl 1 I qRIY & U USell § Ueb iRt AT s 1 Re1ia &1 Sirelt @, Sfal
R TY UR T SHdATs A T § HH 70| Ta1M8 & e 741 & YdTg & 3 T SaR HTel & {9799 &1 goig 9§
ST Ao C SIHTd B R DI SF & foIT Samfaeia sterad off axF &t 9arg &t 715

AN T TG BT R AFARA
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5615- FIELD DATA COLLECTION AT TARAPUR FOR THE PROPOSED DEVELOPMENT OF PORT
AT VADHAVAN, MAHARASHTRA

The Govt. of India has proposed to develop all weather port at Vadhavan in Palghar district of Maharashtra
state through Jawaharlal Nehru Port Trust (JNPT) and Govt. of Maharashtra. The proposed location of the
portis about 11 km North of Tarapur Atomic Power Station (TAPS).

In view of the proposed setup of port at Vadhavan, JNPT was advised by the Chairman, Atomic Energy
Commission and Secretary, Department of Atomic Energy to carry out study through Central Water and
Power Research Station (CWPRS), Pune, on the possible impact of the proposed Vadhavan Port on the intake
and outfalls of Tarapur Atomic Power Station. As such, NPT, requested CWPRS to undertake necessary
studies to find out impacts of the proposed Vadhvan Port on TAPS. Thus, CWPRS has suggested necessary
model studies and data requirement for the studies to JNPT. However, the data regarding sea water
temperatures in the vicinity of TAPS was not available with JNPT, therefore it was requested to collect the
necessary data for model studies by CWPRS. Accordingly, field data was collected in two phases, the first
phase was from 5t January to 8t January 2018 (spring tide) and second phase was from 23rd January to 25t
January 2018 (Neap tide). During the field studies, following data has been collected during day time only;
Highly sophisticated self recording type current meter was used for current measurement; digital
thermometers were used for temperature measurements and hand GPS were used for position detection.
The data collected at site was analyzed using standard software viz. Microsoft Office, Surfer 8 and Google
Earth. The results of the analysis are presented in the form of tables, time series plots and thermal maps.The
field data collection and analysis of data has indicated that the maximum value of currents observed was 0.5
m/sec during spring and neap tides. The magnitudes of currents during flood and ebb phase of the tides are
approximately same. The general flow direction is around 360 degrees North during flood and 180 degree
North during ebb. The ambient temperature at site during observations was varied from 249C to 25.3°C . The
temperatures observed at the outfall of unit 3&4 were in the range of 31°C to 33°C, the maximum
temperature observed was 33.2°C. The warm water temperature observed at the outfall was about 7-8°C
above ambient temperature and after travelling a distance of about 2.5 km from the outfall, the
temperatures were dropped to nearly 25°C which is almost ambient. During flood phase of the tide, warm
water plume from the outfall weir moves towards north. At high water stage, the influence of warm water
was observed in the cooling water intake channel of unit 3&4, due to this the temperature of water inside the
channel rise to about 1 to 2°C above ambient temperature. The temperatures of warm water dropped to
almost ambient temperature after travelling a distance of about 3.5 km northward from the outfall during
flood phase of the tide. The re-circulation of warm water was observed only during high tide and influence
on cooling water was merely for short duration.
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Thermal Mapping on 24.01.2018 during Flooding
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5615 - AIYT, HERTY H URATAd G318 & faeprr & forg arTqR # ity Ser1 A

HRA PR A FAGXAA 6 Ga- A 3R HERTY PR & H1eqH ¥ HERTY I $ UraeR ford & areyad o wuft
AN §ETE &1 fAe™ & &1 URATd 391 8| a1ed- B I8 & TRanad Jesd & g § TRy SHoil manT 3iR
AT faUTT & Fied A SITATIET & IRIGR TRATY] Sl WHE & S=UgUl 3R Sfgdig TR URdIad e §Gmg &
JUIFIT THTT R HeT 5 3R faggd SrIuu™ Tal, g0 & H19H ¥ S0 4 &1 9are of | T & Juadidt 3
TRTYR TRATY] 301l WM R YRATId I FEME & THTE! Bl S o o et STt 3R faggd Sriur <ma, gor g
A SH AT PR BT SFRIY BT UT| T TR, e o SR fAgga sriu e, got 3 St &f sfema &
fAQ ST Alsd S SR STl SMaRAH Al BT Y14 el | TGIIR, &A1 3fidhs al TRUN # THA fhT 71T, ugal TRl
5 SAY ¥ 8 SFaRt 2018 (@Hd SAR) AT 3R GIRT ARUT 23 TG ¥ 25 SHaRt 2018 (AU SaR) UT| &F & L &
IRM, 32T H Had 37 P IR € TbiAd fhar mar| yref 3} fgar SR fzn amm & ) srafis uitspa g
RepTfen UHR & YR TGS BT IuANT faar a1, fefited ynfier &1 Iuaht araH A & fore fsan mar ok gy &
UH S dTdl SUIeY &1 SWHTd RUfd Uga & fort fpar T Uige R Uehd fhu T s &1 fasayur AFe SidcdiR
BT SUANT HRab T T For8 TTgehIRiTte TRy, TR 8 3R TRt eRelt (Tt 31ef) =mifrat um| famawor & ufvonmyg 2ad,
T $Radl Wie R YA 9o & T § Ugd fby MU g

2T YU 3R e & fazawur § Tovd ferdr € fb adid iR iU SaR & SR A0 R RIS &1 Sifiddd ged 0.5
Me/APS YTl SR F d1¢ 3R TF TR P SR YRIST P drgdl T JHH Bidt 81 §1¢ P R IrHRg g fa=m
TTHIT 360 S SR 3R & & SRM 180 &3t S| 81 3iacip & SR Tge W URAN &1 dgdH 24 feoht I 3
25.3 &t §és a% daa a7 1| IH1ZAT 3 3R 4 & dfgaig W <A 17 argHE 31 S IS ¥ 33 fooh IS aw
o1, 3HfYHaH araH 33.2 fEl IS unl afgate R ar war o gt &1 arome alkawr & araee § e 7-8 35
e S U1 3R Ffgale ¥ HI9 2.5 fFht 3 g T FA & dle, dUEE T 25 f&3h e ao iR mn o
TRTHT URAR ATYH & | SIR & &g & RN b GRM, THT 3.5 fhit IR &1 g &t a1 & &g 1 Uit & argae o
TTHT IR & IT9HH d FRTde 3| T Uit & g URETRU $dd & SaR & SR @l T AT 3R I9HT 39
UM R GHTd Had Ure! 3afd o forg uTi
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5617- DESK STUDIES FOR DESIGN OF APPROACH CHANNEL FOR THE DEVELOPMENT OF
OUTER HARBOUR AT V.0.CHIDAMBARNAR PORT, TUTICORIN,TAMILNADU

V.0. Chidambaranar Port (VOC) at Tuticorin (formerly known as Tuticorin port) is located on the South East
coast of India in Tamilnadu State at 8° 47’ 30”N and 78¢ 12’ 15”E. There is a proposal for development of
outer harbour beyond the existing harbour basin to create a mega industrial port and container trans-
shipment terminals. In this regard, the desk studies for ensuring the adequacy of dimensions of the approach
channel for development of outer harbour have been carried out at CWPRS following the PIANC Guidelines
for Container Ship of 18000 TEU. Design of approach channel dimensions mainly depend on the
maneuvering behaviour of a ship, its speed and dimensions, and intensity of environmental conditions. Near
the proposed outer harbour development, the maximum current strength along the channel is 0.3 m/s,
waves are mainly incident from the SE quadrant with significant wave heights in the range of 0.5 -3.0 m and
a wind speed of 14.5 m/s is considered for the studies. Considering these environmental parameters and
also proper additional width for bank clearance for maneuvering safety of the vessel, studies indicated that
the minimum base width required for Container Ship at channel should be 280 m. The proposed approach
channel width is 300 m which is adequate for the design ship. For determination of depth requirement along
the channel to accommodate the 18000 TEU Container Ship, moving with speed of 8 knots at the entrance of
the approach channel and with 2 knots at the entrance of the harbour, ship related factors viz., drought, trim,
squat, underkeel clearance etc. and bottom related factors have been considered for studies. Studies indicate
that the minimum water depth at the channel entrance and harbour entrance should be 19.7 m and 18.7 m
respectively while the depth of proposed approach channel is designed as 18.5 m. It is seen from the studies
that Container Ship of 18000 TEU can be safely maneuvered when waves at channel entrance are less than
2.5 m and tidal water level in the channel is 0.5 m or more.

Location and Layout Map of V.O.Chidambarnar Port
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5617- dt.3ft.REeRAR Ui, gl iR, aftreamrg # ared) dewe & faer & fore uwanfaa
SURTH IfeHT & UREY & oI ST Sreay—

@ off RIGERAR UIE, T INA @R (PR Tgd el A SexTIg o =19 J ST ST oT) drierrg Iod & 8° 47 '30
31efT=T 3R 78° 12' 15" TWMR H YR P Sf&01 d dc W fRUd B 1 981 U 55T SN ST 3R hewR ¢iy-Rude
fHe M & T Hiver dexmTe IR A J1eR a6 daxi e & [ & o Ue UkaTd 81 39 Jey #, S1ed) §ave
& faem™ & forT IUNTH 1ot & STl 1 Taitdal YATAd R & [ STb LR 18000 TEU & He-R gl & [7g
PIANC & SRR & SFAR &. o, 7T 3. of. =mer & fory 71U § | SN a1 & Sl &1 IRy T& U 3§ S8l
@ T 3R TS I M, 3R 987 IufRyd yafarofia ggmeff w MRk axar g1 uxarfad sredt dewmg faem & U,
afghT & AU SHRIBAH URT I 71 0.3 i / Y5S &, TeY T8I U ¥ a0 gd Igys F 0.5 -3.0 HicX a7 Sl B
T g & 37l § 3R 31 ga1 BI 1T 14.5 Hiex / Ydhe 31ead= & g foran w1 g1 ST8TS 1 YRef &1 3R SUNTH arfgant
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5618- MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS, SILTATION AND SHORELINE
EVOLUTION FOR FISH LANDING CENTERS AT GOPALPUR, MARKANDI AND SONAPUR, ODISHA

The Government of Odisha, Fisheries & ARD department has established some fish landing centers in the
district of Ganjam mainly Fish landing center at Gopalpur-on-sea, fish landing center at Markandi and fish
landing center at Sonapur. The Executive Engineer, Fisheries Engineering Division, Bhubaneswar entrusted
CWPRS for making some protective measures at the confluence to make the channel open throughout the
season.

The study area falls in the Ganjam district of Odisha. The model limit of 10 km x 40 km was considered for
the study, incorporating all the three fish landing centers. The mathematical models MIKE21-HD and
MIKE21-MT were used for simulation of hydrodynamics and sedimentation in and around the fish landing
centers and were studied to provide a protective measure against the siltation. Thus the training wall layout
was provided to each FLC in order to curb the siltation and to facilitate the use of FLC throughout the year
with minimized siltation in the mouth. Similarly, the Sedimentation studies were carried out and the study
indicated that there is a scope for siltation due to predominant longshore sediment movement along the East
coast of India. MIKE SW and LITPACK were used for estimation of littoral drift distribution and simulation of
shoreline changes. The study indicated that for Gopalpur and Markandi sites the sediment will bypass the
Groyne of length 360 m and 155 m and it will be deposited in the inlet after three years. Similarly, for
Sonapur the sediment will bypass the Groyne of length 210 m and it will be deposited in the inlet after four
years. Periodical maintenance dredging is required to maintain proper draft for smooth navigation of vessels
and the dredging data is to be monitored regularly and reported for analysis to arrive at a stable condition in
future.

Bay of Bengal
Senapur

:

Location Map of Proposed Site at Ganjam District, Bhubaneswar, Odisha
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5620- MATHEMATICAL MODEL STUDIES FOR THE ESTIMATION OF SILTATION FOR THE
PROPOSED DOMESTIC CRUISE TERMINAL AT VICTORIA DOCK OF MUMBAI PORT, MUMBAI

Mumbai Port Trust (MbPT) has a proposal to make use of the existing berthing facility available at Victoria
Dock (15VD) for the proposed Domestic Cruise Terminal (DCT) and for safe plying of cruise during any
phase of tide in a year for which port desires to maintain depth of 8 m below CD in PV Dock
Channel/approach channel. This cruise will have access to the Arabian sea through a navigational route from
Princess-Victoria (PV) dock channel up to Offshore Container Terminal (OCT) berth and thereafter from
Indira dock channel to main navigational channel to ply up to Goa. The location plan of Victoria dock
showing berth place for DCT in Mumbai harbour is shown in Fig.1. The length of navigational channel from
15VD to the recently developed OCT berth of Mumbai Port is about 1.75 km.

The depth in the PV channel is presently maintained to 4 m below CD wherein the present rate of siltation is
about 1.7 m/annum and is quite significant. As the approach to the domestic cruise terminal is through PV
channel and the minimal draft required is about 6 m, Port Authorities entrusted the studies to CWPRS to
estimate the likely rate of siltation for the proposed channel between DCT berth up to OCT for two dredged
depths of 6 m and 8 m below CD. In view of urgency, initially it is proposed to berth the cruise at the North of
the existing Offshore Container Terminal [18256’50” (N) and 722 51°20” (E)] and hence studies were carried
out using the oceanographic data in the vicinity of the proposed DCT site for monsoon and non-monsoon
seasons (2015). The model studies were carried out using mathematical model (Telemac-2D) and well
calibrated model for prevailing flow conditions was used to estimate the likely rate of siltation at proposed
location of berth, North of OCT.

The hydro-morphodynamic studies carried out for the cruise berth, North of OCT revealed that the likely
rate of siltation at berth pocket (200 m X 40 m) and in turning circle (350 m dia.) will be about 0.17 and 0.19
million cum/annum respectively for dredged depths of 6 m & 8 m.

The tidal hydrodynamics and siltation studies for the DCT at 15VD having berth pocket of size 200 m x 40 m
to be maintained at 8 m below CD alongwith navigational channel from DCT berth to North end of OCT are
carried out for the proposed depths of 6 m and 8 m below CD (Option A & C). Also these scenarios are
studied alongwith proposed extension of MDL channel up to OCT berth (Option B&D). As such for the
permanent location of DCT, studies were carried out for in all four options.

The likely quantum of siltation at proposed DCT berth pocket (8 m below CD) along with channel from DCT
berth to North end of OCT channel (6 m below CD)for without & with proposed extension of MDL channel
(Option A&B) has been estimated as about 0.93 and 0.97 million cum/annum respectivelywith likely average
depths of deposition per annum as 1.9 m, 2.6 m, 2.4 m and 3.1 m in DCT approach, PV Inner Channel, PV
Outer Channel and DCT berth pocket for Option-A respectively, while for Option- B, they are 1.9 m, 2.7 m, 2.6
m and 3.1 m respectively.

Similarly, the likely quantum of siltation is estimated as about 1.07 and 1.10 million cum/annum

respectively for Option C&D. The average depths of deposition per annum will be about 2.1 m, 2.75 m, 2.55
m and 3.2 m in DCT approach, PV Inner Channel, PV Outer Channel and DCT berth pocket respectively for
Option C, while for Option- D, they are 2.1 m, 2.85 m, 2.7 m and 3.3 m respectively. The average depths of
deposition for Option-D are shown in Fig.2.
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Overall View of Mumbai Harbour Showing Location of Victoria Dock & average depth of deposition for option D
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5621- MATHEMATICAL MODEL STUDIES FOR TIDAL HYDRODYNAMICS & SILTATION DUE TO
CONSTRUCTION OF BREAKWATER FOR MARINA FACILITY AT MANDWA JETTY,
MAHARASHTRA

The Superintending Engineer, Maharashtra Maritime Board (MMB), entrusted CWPRS the mathematical
model studies for studying the impact of hydrodynamics and siltation due to the proposed construction of
breakwater for Marina facility near shore on the North side of existing Mandwa Jetty. The computational
model considered for tidal flow and sediment simulation covered an area of 24 km x 22 km. The tidal
boundaries were provided along the northern and southern boundaries with appropriate phase lag. The
model was calibrated for tidal currents under the existing condition. The calibrated model setup was used
for predicting the flow conditions after the proposed development. A layout for the marina facility was
proposed by MMB, Maharashtra. Mathematical model studies for assessment of tidal hydrodynamics and
siltation in the vicinity of the marina facility were carried out. From the model studies the probable zone of
siltation and erosion were identified.

A typical flow field plot with tide for the proposed and existing condition has been shown in figure below.
The currents near the approach to the Mandwa on seaside are of the order of 0.6 m/s during flood and 0.7
m/s during ebb. It is observed that average depth of sediment deposition over a period of one year would be
of the order of 0.5 m at the tip of Mandwa Jetty and inside of marina facility. Siltation in approach channel
and turning circle for RO-RO jetty would be of the order of 1.0 m over a period of one year. Periodical
maintenance dredging is necessary for optimum utilization of marina facility.

Google Earth Untitled Map

Location Map showing flow field with tide
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5622- MATHEMATICAL MODEL STUDIES IN THE CONTEXT OF IMPROVING CAPACITY
UTILIZATION OF OR1, OR2 & FERTILIZER BERTHS IN VISAKHAPATNAM PORT

Detailed studies were conducted by setting up a numerical model in the context of improving capacity
utilization of OR1, OR2. & fertilizer berths in the western arm of Visakhapatnam inner harbour. So as to
reproduce the site-specific hydrodynamic (HD) conditions, inner and outer harbour areas were included in
the model set up. Tidal levels were adopted for sea-side boundaries and hydrograph with peak discharge of
1900 cumec was taken as upstream boundary to resolve comprehensive flow dynamics within the harbour
basin for ‘existing scenario’ and with ‘proposed development’. Peak tidal influx/ discharge of about 20
cumec into the western arm was observed from the model (Out of 270 cumec influx at inner entrance)
indicating slack conditions of western arm. Tidal prisms observed from the model were almost similar for
existing and proposed scenarios. HD model simulations along with studies on Mud-transport (MT) module
paved the way to understand siltation pattern at the proposed development site. Annual siltation in the
western arm was estimated to be of the order of 20000 cum from the model simulation with marginal
increase in siltation to the order of 3000 cum per annum with proposed development. Model observations
for existing (-) 10.7 m and with proposed deepening to (-) 16.1 m, clearly indicated that there are no
significant changes in hydrodynamics and siltation due to proposal.

Model study was also conducted to assess the spread of the disposed dredge material in the dumping ground
area and thereby to arrive at suitable disposal strategy for the proposed development. Total Bed Thickness
Change (TBTC) of 20 cm was observed from model with continuous dumping for 30 days adopting critical
dump rates of 8 dumps a day with spreads noticed to the extent of 500 m parallel to the bottom contours
and 400 m in the transverse directions. Therefore, model observations indicated that disposal strategy of
dumping the material in four differently ear-marked sub-domains (1 km x 0.6 km) may need to be adopted
in the existing spoil ground (2 km X 1.2 km). This strategy of changing the sub-domain each month would
keep the benthic thickness below the permissible limit. Suspended sediment concentration values around
the dumping location, during the disposal period as observed from the model, were also under 0.05 ppt
which is desirable. Model observations revealed the suitability of existing dumping ground area.
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5623- HYDRODYNAMIC MODEL STUDIES FOR THE PROPOSED DEVELOPMENT OF FLOATING
STORAGE RE-GASIFICATION UNIT (FSRU) IN VISAKHAPATNAM OUTER HARBOUR

Mathematical model studies were conducted by setting up a numerical model covering Visakhapatnam Port
area for the proposed development of Floating Storage Re-gasification Unit (FSRU) in Outer Harbour of
Visakhapatnam. Visakhapatnam Port Trust (VPT) referred these studies to ascertain the hydrodynamic
conditions in the outer harbour with the proposed development of FSRU. Based on the available data and
other relevant data furnished by VPT while referring the studies to CWPRS, a two-dimensional, depth-
averaged model was set up to reproduce the site-specific hydrodynamic conditions in and around the port
area incorporating sufficient sea portions on North, South and Eastern side of the port in the model domain.
Tidal levels for sea-side boundaries and hydrograph for freshet simulation (representing discharges from
Meghadrigedda and Kondagedda streams) as upstream boundary were introduced to resolve
comprehensive flow dynamics within the harbour basin. Flow dynamics during ‘existing scenario’ and
‘proposed development scenario’ were ascertained. Mathematical model simulations for existing and
proposed conditions provide hydrodynamics under the combined influence of tidal currents and freshet as
well. Whereas the numerical model studies simulating an extreme event by setting up an extended model
incorporating the bathymetric conditions (FSRU structure, dredge pocket alongwith side slopes) in the
proposed development area enabled to understand typical hydrodynamic conditions during cyclone as the
wind and wave forcing was also imposed assuming the data according to Hudhud cyclone. Extreme event
simulation conducted on a large domain with FSRU modeled (both structure and vessel), indicated the need
of contingency plans (like de-mooring of vessels) not only for FSRU Jetty but also for adjacent terminal
(OSTT) so as to mitigate the damaging effect. Model observations for existing and with proposed FSRU
structure with deepening to (-) 15 m near jetty, indicated no significant change in the tidal prism entering
from sand-trap gap which is desirable. FSRU vessel has been appropriately modeled to represent partial
hindrance due to moored vessel in position and flow conditions observed from the model indicated marginal
increase in the currents near OSTT. Flux distributions and other model observations for current pattern are
extracted from all simulations of the studies so as to understand the effect of jetty alignment.

FSRU Jetty

Trestle

Sand Trap

Proposed FSRU Jetty in Visakhapatnam Outer basin
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5629- MATHEMATICAL MODEL STUDIES TO ASSESS THE IMPACT OF PROPOSED
RECLAMATION FOR GARDEN AT HAJI BUNDER ON NEARBY WATERFRONT FACILITIES OF
MUMBAI PORT, MUMBAI

Mumbai Port Trust (MbPT) in its Master Plan proposed to develop a garden by carrying out reclamation in
front of Haji Bunder and Hay bunder. Initially MbPT proposed a layout of reclamation with an area of 100 ha.
projecting in to the water area beyond the existing berthing face by about 100 m and entrusted the studies
to CWPRS in order to assess the impact of proposed reclamation at Haji Bunder on nearby waterfront
facilities of Mumbai Port and Mazgaon Dock (MDL) etc. The location plan of proposed reclamation for garden
at Haji Bunder in Mumbai harbour is shown in Fig.1

In order to study the feasibility of reclamation proposed and to assess its impact, preliminary model studies
were carried out using data and model available at CWPRS, the studies revealed that there will be reduction
in current strength varying between 10-40% for the region between MDL waterfront and Haji Bunder which
may increase siltation in this region.Thus MbPT referred the proposal of garden wherein two layouts for the
reclamation at Haji Bunder as Option-1 (Concave shape of reclamation in front of Haji & Hay Bunder) having
area of 116.78 ha & Option-2 (Concave shape of reclamation in front of Haji Bunder only) with an area of
92.08 ha were proposed to be studied.

The studies carried out for these Options using oceanographic data collected near Haji Bunder during
Monsoon and Non-Monsoon seasons in year 2015 indicated that model is well calibrated both for
hydrodynamic and siltation prevailing at site. The hydrodynamics studies were carried out for Option- 1 for
the scenario of dredged depths of 2 m in MDL channel while 4 m in Princess-Victoria (PV) dock channel. The
studies revealed that, there is formation of an eddy at the concave face of reclamation along with reduction
in current strength in front of Tank/Lakhri/Coal bunders by about 50%, while about 15% at Kasara and PV
Dock channel. This significant reduction in current strength rules out the suitability of Option-1. The studies
for Option-2 were carried out for two scenarios of dredged depths viz. (i) 2 m in MDL channel while 4 m in
PV dock channel and (ii) 6 m in MDL Channel while 8 m in PV Dock Channel. These studies indicated that, the
reduction in current strength in front of bunders will be about 10% while that at Kasara and PV channels
will be about 5%. Thus there will be insignificant impact of reclamation on the current strength. However,
the formation of eddy at the concave face of the reclamation in front of the Haji Bunder may lead to the
increase in siltation as well as it may create problems for the smooth movement of small crafts vessels at
proposed jetty at garden. Thus Option-2 needs modifications.

The Option-2 layout of reclamation was further modified to Option-2 modified by changing the shape of the
reclamation from concave shape to convex shape without changing the remaining dimensions of the
reclamation. The hydrodynamic studies carried out for the modified option for scenario (ii) of dredged
depths revealed that, there will be negligible reduction in current strength by about 5-7% in front of bunder;
MDL and PV dock channels. Thus the overall impact of “Option-2 modified” reclamation will be insignificant
on existing flow field. The siltation studies carried out for “Option-2 modified” revealed that its effect on
siltation will be insignificant (3-4%) at MDL and waterfront facilities of Mumbai Port.

Based on the studies, the Option-2 modified having convex face with an area of 92.27 ha. is recommended for
the proposed Garden at Haji Bunder.
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Location plan of proposed reclamation for garden at Haji Bunder in Mumbai harbour

Proposed Reclamation
at Haji Bunder
(Option-2 modified)
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5632- MATHEMATICAL MODEL STUDIES FOR TIDAL HYDRODYNAMICS AND SILTATION FOR
THE DEVELOPMENT OF OUTER HARBOUR AT V O CHIDAMBARNAR, TUTICORIN

V.0. Chidambarnar Port formerly known as Tuticorin Port is an artificial all weather deep port located in
Gulf of Mannar at South Tamilnadu coast (Figure 1). This port has been the centre for maritime trade and
pearl fishery for more than a century and now it is considered as the major port. Presently, all weather port
is situated with 14 berths with capacity of 33.34 million tonnes per annum within two parallel breakwaters
projecting into sea up to 4 km. The Outer harbour is proposed by extending the two breakwaters (Figure.2)
further deep into the sea for facilitating the bigger vessels operations by providing a channel of 300 m width,
17.6 m depth and a turning circle of 680 m diameter. The study was referred to CWPRS with the proposed
condition to assess the hydrodynamics and net sedimentation in and around the port and in the channel
using MIKE21 (FM) software (HD and MT modules).

HD and MT models have been set up with model area covering a length of 22 km extending up to 35 m
contour considering a single grain size fraction. The sediment existing at the site is fine sand of size 0.25 mm
(D50 ) has been used for computing the fall velocity. The suspended sediment concentration (SSC) samples
collected in all phases of tides indicated up to 50 mg/1 without much variation in different phases of tide.

The model was calibrated for hydrodynamic condition as well as sediment patterns in the existing condition.
The existing port was built in open sea and the proposed port was to be extended further deeper into the
open sea due to its increased demand in trade. The studies on hydrodynamics upon extending the
breakwaters in terms of water level reveal that there is hardly any change in the water levels as compared to
the existing condition but, there is drastic reduction in flow speed due to the change in direction of flow
when water enters the port location in both flooding and ebbing phases. On account of the low suspended
sediment concentration and higher depths, the change in direction of flow to the new entrance, does not
create any hindrance activity at the proposed entrance. It is found that there is hardly any sedimentation
that has taken place in and around the port area and in the channel. Hence the proposed layout of the port is
suitable from hydrodynamics and siltation aspects.

s
Tuticonn Port

Location Map of V O Chidambarnar Port in South Tamilnadu V O Chidambarnar Port along with study area
superimposed over Google Earth
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5634- MATHEMATICAL MODEL STUDIES TO ASSESS THE IMPACT OF OIL SPILL FOR
MORMUGAO PORT, GOA

Mormugao Port Trust (MPT) proposes to develop POL berth, fisheries harbor, Passenger, Port craft jetties
and Mooring dolphins in Vasco bay, Goa (Fig.1). 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. Maximum spring tidal range is 2.4 m and the maximum
currents in the port area range between 0.20 - 0.30 m/s. Mormugao Port Trust (MPT) referred the model
studies to study the various scenarios of oil spills in case of any accident for the proposed development
scheme in the vicinity of Vasco bay as oil spill has disastrous effects on the marine ecosystems environment.
Studies were carried out using MIKE-21/3 oil spill model.

Model was calibrated for the available data of an oil spill which occurred on 23rd March 2005 at 01:00 hours
in which 85 tons oil got spilled due to collision of two ships at about 10 km North of Mormugao Port. In the
present studies, oil trajectories (Fig. 2) and their concentration levels were monitored considering oil spills
at three hypothetical locations i.e. near the entrance of channel, mid of approach channel and in the Vasco
bay, in the Mormugao port area. The model was also simulated for oil spill of 45 tons quantity as indicated by
the Mormugao Port. Pattern of trajectory remains same in both the cases but concentration of oil
constitution is modified. The study shows that during monsoon period, the oil spread is more as compared
to non-monsoon period due to severe wave and wind conditions. It was established from studies that
evaporation is the major cause of changes in mass balance after the spill. Emulsification is the other
important aspect which increases the oil viscosity and oil density while it reduces spreading and
evaporation. Studies also indicated that oil spill during monsoon period would have more adverse impact on
environment compared to non-monsoon period. The evaporation losses in 4 days would be of the order 37%
and rate of evaporation is maximum within 12 hrs of oil spill. Water in oil emulsions are of the order of 65%
in 12 hrs which rises to 90% in next 2 days. Oil spill in Vasco bay will have minimal impact on environment.
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5637- MATHEMATICAL MODEL STUDIES FOR ASSESSMENT OF WAVE TRANQUILITY AND
SHORELINE CHANGES FOR THE DEVELOPMENT OF JETTY AT KAKINADA IN A.P. FOR APTDC

Andhra Pradesh Tourism Department (APTDC) has a proposal to develop small harbours for passenger
transport to encourage tourism. Small Harbours will be developed at Kakinada, Kallingapatanam,
Bheemunipatanam and Manginapudi on the coastline of Andhra Pradesh. In this regard the Chief Engineer,
APTDC entrusted CW&PRS to conduct mathematical model studies to determine feasibility of the harbour
and to design the harbour layout. The development of harbour for passenger water terminal is proposed in
the vicinity of the existing port. Mathematical model studies were undertaken to examine wave tranquility in
Kakinada fishing harbour with the proposed developments by using MIKE 21 SW models. These studies
enable identification of wave activity in the harbour area. Mathematical model studies for estimation of
littoral drift distribution were carried out using LITPACK model. Wave transformation studies with MIKE 21
SW indicated that with the wave tranquillity limit of 0.3 m the jetty site will be tranquil throughout the year.
The sediment transport is moderate and will not affect the shoreline. The studies to assess wave climate at
the site and estimation of littoral drift, indicated that at the proposed site for a small harbour/ passenger
water terminal is safe and hence, is recommended for the development.
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5638- DESK STUDIES FOR SHIP MOORING ANALYSIS FOR DEVELOPMENT OF OUTER
HARBOUR AT V. 0. CHIDAMBARNAR PORT, TUTICORIN, TAMILNADU

V O Chidambaranar Port (VOC) at Tuticorin is located on the South East coast of India, in Tamilnadu State at
80 47’ 30”"N and 780 12’ 15”E. The Port is an all whether artificial harbour with 3.874 km South breakwater
and 4.099 km North breakwater. There is a proposal for development of outer harbour beyond the existing
harbour basin to create a mega industrial port and container transshipment terminals. VOC Outer harbour
layout consists of three breakwaters; South breakwater of 2925 m, Eastern breakwater of 2425 m and North
breakwater of 4000 m. A total of 18 berths (11 Containers, 6 Coal berths and 1 POL berth) are proposed for
outer harbour. The outer harbour berths are planned for larger container ships, Coal carriers and POL
vessels. The desk studies were conducted at CWPRS for selection of fender system and ship mooring analysis
for Container berths, Coal berths and POL berth. The studies comprised simulation of the moored ship
motions, the consequent mooring rope tensions and fender deflections for the environmental conditions
prevailing in the harbor and for the ships proposed to be berthed in the harbour. The motions of the ships
moored at the berth were simulated taking into account geometry of the ships, their inertial characteristics,
added mass and other hydrodynamic characteristics. The arrangement of mooring ropes and fenders, their
elastic properties and all other relevant aspects governing the behaviour of moored ships were also
considered in the studies. The studies indicated that SCN1800 fender or equivalent ones (in dimension and
elastic characteristics) are suitable for CT1, CT2 and CT3 Container Terminals and SCN1400 fender or
equivalent are suitable for CT4 Container Terminal. SCN1600 fender is suitable for Coal Berth CP1 and CP2
whereas SCN1300 is suitable for Coal Berth CP3. SCN1400 fender is suitable for POL Berth. Mooring analysis
shows that there are no operationally unacceptable ship responses. Mooring line tension, fender deflections
are well within safe limits ensuring high factor of safety. The recommended fenders are designed for
berthing velocities less than 20 cm/sec. Therefore, 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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5639- MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS AND SILTATION FOR
DEVELOPMENT OF JETTY AT KALINGAPATNAM FOR APTDC

“Sagarmala” a Government of India’s flagship programme envisages modernization of ports to augment port-
led development and to ensure development of coastlines to contribute to India's growth. As a part of
Sagarmala project series of passenger jetties are proposed in Andhra Pradesh State along the East coast of
India to promote tourism in the state which in turn would generate revenue and create employment. As a
part of Sagarmala project a passenger jetty is proposed by Andhra Pradesh Tourism Development
Corporation (APTDC) at Kalingapatnam in Srikakulam District as a potential site for the development of a
water transport facilities, catering to the needs of transport of material as well as passenger transport for
commuters as well as tourist visiting to the region in Phase - I and big size vessels in the next phase of
development based on the working experience. The proposed development consists of approach channel
with a width of 100 m and depth of 5.0 m below CD extending upto -5.0 m contour along with a turning
circle of 200 m diameter dredged to 5.5 m CD along with the northern and southern sand traps.

Mathematical model studies were carried out to understand the tidal hydrodynamic behavior of flow and
probable siltation pattern in the area of the proposed development. For the existing conditions the velocities
are comparatively weak in the creek ranging from 0.1 to 0.2 m/s during northward flow and 0.5 m/s during
southward flow, which can primarily be attributed to the heavy discharges in the Vamsadhara River during
monsoon. It is observed that during the proposed conditions there is deposition of sand to the extent of
11000 cu m and 60000 cu m per annum in the port area (including turning circle) and approach channel
respectively. The sand traps located at Northern and southern side of the mouth of the creek experience a
deposition of 10000 cu m and 20000 cu m annually. The sand traps proposed are not significantly effective
in arresting the sedimentation pattern in the approach channel and turning circles. It is suggested that as a
onetime measure the sand pit which is located in front of mouth of creek on northern (to the extent of 700 m
x 450 m) and southern side (to the extent of 550 m x 250 m) of the channel in the offshore may be dredged
to depths available in the vicinity i.e. -3.0 m CD, which may considerably improve the flow conditions both in
the creek area and in front of the mouth of creek resulting in natural flushing of sediments and maintenance
of dredged channel to a considerable extent. As siltation is continuous process it is suggested that the
dredging has to be carried out in a shortest possible time with a suitable dredging technique followed by pre
and post dredging surveys. Periodical maintenance dredging is required to be carried out at regular intervals
to maintain the required depths.
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5644- MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS AND SILTATION FOR THE
DEVELOPMENT OF JETTY AT KAKINADA, ANDHRA PRADESH

The government of Andhra Pradesh has proposed to provide complete modern infrastructure facilities of
water transport along its coastal region. Andhra Pradesh Tourism Department (APTDC) has a proposal to
develop small jetties for passenger transport to encourage tourism. Small Harbors will be developed at
Kakinada, Kallingapatanam, Bheemunipatanam and Manginapudi on the coastline of Andhra Pradesh. In this
regard the Chief Engineer, APTDC entrusted CW&PRS to conduct mathematical model studies to determine
feasibility of passenger jetties.

The study area falls to the South of Kakinada Jetty. Hydrographic survey was conducted at proposed site and
the same was supplied by the APTDC. The model limit 33 km x 46 km was considered for the study. The
mathematical models MIKE21-HD and MIKE21-MT were used for simulation of hydrodynamics and
sedimentation in the area covering the entire Kakinada port. The studies were conducted with the existing
conditions in Kakinada Port area and the adjoining Sea portion of Bay of Bengal and the model was
calibrated with the observed current near proposed location. The model was also simulated with proposed
layout of turning circle of 100 m dia and up to -4.5 m maintained depth. Similarly, the Sedimentation studies
were carried out and the study indicates that there is a scope for siltation in the dredged navigational
channel and turning circle leading to the passenger jetty which needs to be tackled by periodic maintenance
dredging to maintain proper draft for smooth navigation of vessels and the dredging data is to be monitored
regularly and reported for analysis to arrive at a stable condition in future.

LN I
1885000
1884000
1882000
1860000
1878000

1676000

1874000

1872000

1870000

1868000

THEEN00

1864000

1862000

1HE0000

18BE000

1R5BIG0

1854000

1852000

TAG0000

B40000 50000 E55000 BEL000 000

View of Computational Model




Annual Report | 2018-19

5644- BIPH TSI, 3T WS | oigt & A & fore wrar nfaat sk |re &1 nivrdta ufow
e

3{ief TSR WRBR = 30U AT &F & WY ol IRagd Bt G YD SYRYT I AT Y& B DT URard faar
g1 37y UG Wed faurT (USSR & U Wied &l Uidiifed $x & o it uRage & fore o1t oig! faaiia &
H1 URATd g1 3y UG B! dexdl R HIdb ST, Hicenug—m, figfues ok #figet & e dexme fawlia feu
S| 39 WeY H g sifddr, TR 7 Sl Sa ok fagygd o™ & &1 anl g &t sgagriar Ruffa
TR & fore T Ufe sieem - & farg i

T & PIBHIST Sidt B S0 H AT &1 TAIfad TIge W STt JI&u1 SMford fapam T o1 3iR St TSt 3
fean| sreqga & forw 33 fordt x 46 fotft & Aisa W WR faaR fasan mam| ot Ui MIKE21-HD 3R MIKE21-MT
BT ITANT R FHIHHIST FEE B o A BT R TASC P DRV P T BT M7 | HIPHIATST §E78 & 3R et
DI WS & AI-U F IR e o Aicfel fufadt & qry srema= fear mar iR ufawm yRarfad ®H & fAde e
JAA & Y ATUifed fam T ufad & 100 Hex S & 9d & TRanad SR 3R -4.5 Wex dd Bt TR db
TR T & 1 3BT fordT T | 3t aRE, dase e foht U SR 3feae ¥ Havd fireran € f fss i
TraTeaTed! aul At JE & RE d6- ardd gaH T1e- B SIS § IR o Seell & e &y 3fud 7w
T TTH & o Smafiss YeR@d Feyur gRT fAuer S aifgu | ey st & fRm fFafta &0 3 &t St
T qut Higsy § FRR fRURY & ugem & forg faawor off fasan s =nfgwl




Annual Report | 2018-19

5648- DESK AND WAVE FLUME STUDIES FOR THE DESIGN OF BREAKWATER FOR THE
DEVELOPMENT OF PORT AT VADHAVAN, MAHARASHTRA

Vadhavan is located on the West coast of India and is at about 110 km North of Mumbai City in the state of
Maharashtra. The Government of India (GOI) has a proposal to develop a major Greenfield port at Vadhavan
with joint venture between Jawaharlal Nehru Port working under Ministry of Surface transport, GOI and
Maharashtra Maritime Board (MMB), Government of Maharashtra (GoM). It has been proposed to develop
the modern all weather new port to handle deep draft vessels at Vadhavan and appointed M/s Progen-
Pentacle Consultants to prepare Detailed Project Report (DPR). In this context, M/s JNPT requested CWPRS
to conduct the hydraulic model studies for the development of new Port at Vadhavan. Accordingly, various
hydraulic model studies have been taken up at CWPRS. The layout plan for the breakwater for the
development of new Port at Vadhavan was decided based on mathematical model studies.

Based on the desk studies, the design cross-sections of breakwater with Accropode-II have been evolved.
The cross section consists of 11 Cu.m Accropode-II in the armour for trunk portion and 13 Cu.m Accropode-
II in the armour placed for roundhead portion at - 19 m and -6.4 m bed levels. The hydraulic stability tests
were conducted in the wave flume by reproducing the sections to a Geometrically Similar (GS) model scale of
1:56 for trunk portion and Geometrically Similar (GS) model scale of 1:60. The design wave conditions for no
damage with the significant wave height (Hs) of 6.8 m to 7.5 m were considered for evolving the design of
breakwaters.

Wave flume test for breakwater (Roundhead)
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5649 - SHORELINE CHANGES ALONG THE COAST LINE OF MUMBAI AND SEDIMENT
MOVEMENT PATTERN DUE TO DUMPING OF DREDGE MATERIAL AT SITE DS-3 MUMBAI
USING REMOTE SENSING TECHNIQUES

Jawaharlal Nehru Port, formerly known as Nhava Sheva, situated at 18056’43”N Latitude and 72056’24"E
Longitude, is the largest container port in India. It is located East of Mumbai in Navi Mumbai, Maharashtra
well connected by rail and road. It has four container terminals and one liquid terminal. Being a premier
container port of India, it has been decided to increase the facility by constructing mega container terminal
of about 2 km length on South side of its existing waterfront facility. In order to cater large container carriers
by JNPT, under master plan development, a proposal was framed by the port to deepen and widen existing
common user navigational channel of MbPT and JNPT maintained at about 11 m depth below Chart Datum
(CD) to accommodate 15 m draft vessels, in two phases namely Phase-I for 14 m and Phase-II for 15 m draft
vessels. Accordingly, based on studies conducted by CWPRS in 2003-2004, the channel is deepened for 14 m
draft vessels in 2014 as per the Phase-I proposal. The dredged material has been dumped at designated
dumping location of DS-3 recommended by CWPRS. In order to handle bigger vessels, NP proposes to
further deepen the channel to accommodate 15 m draft vessels as Phase-1I dredging and this dredged
material needs to be disposed offshore.

In this regard, NPT approached CWPRS to carry out the study for the same. This report provides the
information about the studies conducted for the “Shoreline changes along the coast line of Mumbai and
sediment movement pattern due to dumping of dredge material at site DS-3 Mumbai using remote sensing
techniques” with the help of satellite imageries for the period from 2010 to 2017 procured from National
Remote Sensing Centre, Hyderabad.

Different sets of satellite imageries for both high and low tidal level conditions have been analyzed in this
study for the shoreline changes. The selection of site DS3 for disposing the dredged material resulted from
deepening and widening of the main navigational channel was recommended by CWPRS after conducting
scientific studies in 2010. The particular site DS3 was chosen in such a way that the material dumped should
not enter again into the navigational channel nor should reach near the water front facilities. The dumped
materials get dispersed during monsoon season. From the analysis of the satellite imageries for both high
and low tide levels, it has been observed that no significant change in the shoreline around Mumbai coast has
occurred.

77a2E

7754E

uuuuuu

70
| 7 700E
¢ . 4 \
¢ L~ A
§ - |
[ &S | 1000 = -~ —— . oo
N M/
18°54N L -+ | 2 B S4N 2
v 7 | (23
,J v
‘ 55an ! s
L
Proposed Channel
5 "";-’: 1o
375 "™
| vann ’ N\l N
) | ) |
7aze roase 4 73008 I 1

Superimposed land-water boundaries of
2016, 2014 and 2012 images -Tidal levels
2.54 m, 3.63 mand 3.53 m

Superimposed land-water boundaries of
2016, 2014 and 2012 images -Tidal levels
1.49m, 1.39 m and 1.77 m

151




Annual Report | 2018-19

5649 - UTgC SITH -3 Ta3 U g HAGH ab-1d| BT ITANT HP dedl URae-l 3R
dJaoe 31 Tfd e & fore srema=

YRA BT T F3T Bk §INE SAEdd g% Ule g, S Ugd 81a1 Qa1 & A F ST ST T, S 18056'43"N
& 3R 72056'24"E @Y W A 31 Ig o3 P Yd H 7! o3, HeRTY H YT &, 3R Y 3R T I 3! g ¥
T[ST §31 §1 390 IR HeR <fid 3R T IR <fif9d 81 YR & Ueh UHE He-R JE 81 & 1, Hiel STayfHy
gfaer & Sfaror &1 SR @M 2 frt @ darE & W dHeR <fifaa &1 fAafor gfaw sem o1 fAofg forar w81 Arex
WH STauHe & i AR GRT 98 FHeR IEH! BT e W 3G, U gRT THEATRCT 3R TG & Hiefer $ma
QU AfANRH el Bl T8RT 3R g B & oy sia=vTTg g1 Ueb URaTd g R faba 7 o, Sl 91 S (@@ &
T 11 tfex B TERTE P GERART B F A€ 15 Hiex groe SeTel, & RN A 3ufq 14 Wex F g o -1 3R 15
Hiex e SeTol & forg TROT -2 P §1T T T/ 8| d&I9R, 2003-2004 H &. . qu1 fa. 1. e, gor gR1 b 7w
LA F YR W, TIROT -1 YA & IR 2014 H a0 14 Hiex TUC SETST & T8 TERT §3fT & | S8 At Pl .
. quT 3. 3f. e, GOt gRT SRR S0 -3 & AIfHd ST RIM W U a1 1 g1 98 SeTell & JUTa &
ST 7 wRur-fcdta 3T & Tu H 15 Wer g TeTel Bl JHTAIRT $HRA & AU I9d B 3R TERT FRA BT U
1§ 3R 3§58 Ul HI 3ude H FAueH A &1 el g |

Y ey §, AEAHET 7 & U1 F fI=mer .37, GO o1 I 9 {haT d1fcs Arge SN - 3 s R Ygx Hdad ddb-i! ol
ST R dex@l uRadHl SR qerse i Tid U & fu sreqed foar o 9| g8 Ruid Ighy R ¥aad &g,
BEIEIE ¥ UTW 2010 ¥ 2017 &1 3@fY & o Srmmdt Sl &7 ITANT IR T T S & IR H THSR! UgH
IR B

Y 3T B dewd URad & e 3= 3R i Sai Wik &1 fRufaal & fore Swig & faftra Tet &1 fazawur faan man
g1 Wt g8 Il & fAueH & fod wige S0y 3 &1 984 deifHd 31T &R- & d1G & auT .of fa=Imer .of , gol g1
T AT S B TR 3R ST HRA & IRUIRGRY o 77| faRiw W13 DS3 &Y 39 ave o g1 741 o1 i S
o1 T3 Il fRR ¥ AR 99 H Taw 9 Y 3R 7 8 U & qrem &1 glawnst & urg ugk| €U &t 18 ankt
A & A9 8 thd Sl 81 9= 3R g ST SaR & TR & fw Iuug @1 3ot & fazewur 3, a8 e T §
Has I & AU & el H BIs Ag@yul URad- el gof g

A ‘ \
| N «
’ 1 ) E & .
¢= | I e,
L ‘ &
F T 7T TR PR
|
L ! .%.4\;_‘1 184 | =
a7 : L\J\,\ ‘ i A
2016, 2014 3R 2012 & R FY ereARIfT YfH-sr@ 2016, 2014 3X 2012 & R FY sreARITT YfHr-sr@
Y - AR ®R 2.54 m, 3.63 m and 3.53 m AN - AR &R 1.49 m, 1.39 mand 1.77 m

152

5 J = S




Annual Report | 2018-19

5653- HYDRAULIC PHYSICAL MODEL STUDIES FOR WAVE TRANQUILLITY AND DIRECTIONAL
SPREAD NEAR PROPOSED DEEP DRAFT MULTIPURPOSE BERTH (BERTH No. 17) AT NEW
MANGALORE PORT

New Mangalore Port has proposals to develop an additional deep draft multipurpose berth to meet the
projected bulk cargo traffic. The proposed berth location is adjacent to the existing KIOL berth. Hydraulic
model studies were carried out at CWPRS for proposed deep draft multipurpose berth No. 17 on the existing
3-D random wave rigid bed model (scale 1:120 G.S.) by simulating the proposed berth development features
in the model and the latest bathymetry provided by NMPT. The model studies were conducted by simulating
Regular and Random waves from three directions Viz. West, South-West and North-West. A permissible limit
of 0.80 m was considered for bulk/ general cargo ships at the proposed deep draft multipurpose berth.

The wave tranquility and directional spread studies conducted on the physical model have indicated that
the proposed location is suitable for the development of deep draft berth. This berth will have a comfortable
wave tranquility conditions for all seasons for the tested conditions on the model. The measurement of wave
approach angle shows that for the proposed berth the wave incidence is varying from 69 to 8° for waves
approaching from three directions. However, the alignment of the berth is suggested in line with existing
KIOL berth. This will facilitate ease in the movement of dredger during maintenance dredging and also other
port operative requirements. The alignment suggested will not have any adverse effects for the vessel
operation at berth. It is suggested to develop the proposed berthing structure on piled supports similar to
existing KIOL berth adjacent to the proposed site

The proposed development of deep draft bulk cargo berth will not have any adverse effects on the other
existing berths inside the harbor lagoon for all the tested conditions in the model.

Location of proposed deep draft multipurpose berth (berth no.17)
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foramitar smaxadmarstt &I gfaurere ST | 39 & fATar Y 7T W@ BT 92 W S Fare- & ol dis ufdda
U T8l US| URaTfad ST &1 WRaH1 e &1 & e dieler Hemssiud a4 & JuH URalfad ®Id & Fde
T TERT T HT g fean man g

TRATId X TG i BT 9 § §aTe Wrel & 3fax 3 Hislal a3t R aHt wsiernr fRufadt & e &12 ufdgd e
EERs
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5656- MATHEMATICAL MODEL STUDIES FOR ASSESSMENT OF WAVE TRANQUILITY IN THE
MARINA AREA AT MANDWA MAHARASHTRA

Maharashtra Maritime board (MMB) has a proposal for development of Marina area at Mandwa
Maharashtra. Mandwa is important port for passenger and RO-RO transport, located on the West coast of
India in Raigad District, Maharashtra. The port is situated near Rewas at the entrance of Dharamtar creek.
MMB, referred mathematical model studies to CWPRS to examine the Feasibility of the proposed Marina
layout to provide desired wave tranquility in the Marina area. Mathematical model studies for Assessment of
Wave Tranquility In the Marina Area at Mandwa, were conducted at CWPRS in two stages viz., estimation of
nearshore wave climate using spectral wave model MIKE 21-SW to derive near-shore wave climate at -5 m
depth and, assessment of wave tranquility in the Marina basin using MIKE21-BW model. The wave
tranquility studies were carried out for the proposed Marina layout involving Eastern breakwater of length
625 m and Western breakwater about length 197 m and mouth opening of about 750 m. The SW model
studies indicated that in the nearshore region of Mandwa, predominant wave directions at 5 m depth are
SW, West and WNW direction. Maximum significant wave height would be of the order of 2.0 m. The wave
tranquility studies with MIKE21-BW model indicated that with the proposed marina layout, significant wave
heights in the Marina basin are generally in the range of 0.1 m to 0.16 m for wave incident from all the
directions, well within the permissible wave height for peak wave period of 10 sec. The permissible wave
tranquility limit for operation at Marina has been considered as 0.20 m.

Index Plan of Marina at Mandwa, Maharashtra
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5656- HiSaT HERTY # ARAT &7 # wer 31 Wifa & e & forg o ufawm srerg=

HERTY ! SIS (THUHE) & U Hisdl HERTY # 731 &7 & I &1 Uxd1d &1 HeRIY & I O # WRd &
ufgdt de W fRUT Il $iR 3MRe-3R3N uRass & fog Aisar He@qul §eE 81 saX tRUKR |IE! & Yawl gR W Rar
& g fyq 31 wrem o, 1T & B gifesd R 2ifa e A & o yRatfad TR 3T &) agRidT Bt g B
& forg &, 1. 7. 3. of. <mren &t T ufame Sremae! ST Ieaid T T § 1 AR Al & SIS & [l e,
&. . auT fa. of. =men # & =IRon § fopan wa g, Srufq Wrsdh21- ufadH a9 ey ufadH ¥ e - R &t al wearg
B! U IR & oY FAidhedd a7 SIaarg &1 SHIHa -5 m TeRTs H 3R AR 21-8 Socg UfdAH &7 IuaiT ax A1
IR B TR AT BT eaidh | URaTfad A1 Qeae & forg o wifar sreqa= srege fopam wam o fored gdf 625 m
! gal TRIYS SR U Sdhdiex dals 197 m 3R TIHT 750 m & Hg A | THSsg UfdH & 3eqd=1 9 Hobd
fireran § for Oiear & Mavcad! & §, 5 Hiex &t TexTs W TG a7 fa=M SW, West and WNW f= 81 AS® 21-
ey Ui & Wry a i e A Hobd foaan o RaTfad AT deide & A1, A1 IR & Agayul de
SaTs AR W Gt femmsft & a1 g & faw 0.1 Hiex 9§ 0.16 Hex 31 1 & gid €, W1y 8 3Ad d6R $a1s 10
U S B At BT TR Ay & HiaR g1 781 § Farae & e Sraa dex =ifa A &1 0.20 Hex A1 T 8

HiST, HERTY & T BT YI a0
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5657- FIELD DATA COLLECTION AND ANALYSIS FOR MATHEMATICAL MODEL STUDIES FOR
M/s PETRONET LNG LIMITED AT DAHE], GUJARAT

M/s. Petronet LNG Limited (PLL) has set up the LNG receiving and regasification terminal at Dahej. This
terminal is situated in the southern reaches of the Dahej Port which is on the east side of Gulf of Khambhat.
M/s. Petronet LNG Limited has been operating LNG Terminal at Dahej since 2004 with one LNG jetty. The
second independent LNG jetty was built about 500 m immediate South of the existing jetty in 2014. The two
LNG jetties are being identified as ‘North Jetty’ and ‘South Jetty’ as per their relative geographical location.
The safe navigable depths of about 15-16 metres with respect to Chart Datum were always available
naturally for vessel movement. But since last 3-4 years siltation has been observed in front of the jetty. The
siltation has been observed to be more prominent on the Northern berth. As per the recent bathymetry
surveys, severe siltation has been observed and the lowest depth available was only 9 - 10 m (w.r.t chart
datum). This problem has imposed severe restriction on scheduling of vessels at berth, especially during low
water. Hence, Petronet LNG Limited seeks to have a long term solution to this problem which can severely
affect the safe and smooth shipping operations at its facility. As such, M/s. Petronet LNG Limited, requested
CWPRS to undertake necessary studies to find out a long term solution to the siltation problem and to have a
safe and smooth shipping operations at its facility. Thus, CWPRS has suggested necessary mathematical
model studies and data requirement for the studies to M/s. PLL. However, the data required for the model
studies was not available with PLL; therefore it was requested to collect the necessary data for mathematical
model studies by CWPRS. Accordingly, field data was collected from 22nd February 2018 to 8th March 2018.
The analysis of data collected was carried out using standard software viz. Microsoft Office. The results of
the analysis are presented in the form of tables and time series plots.

During the field studies, following data has been collected;

e Magnitude and directions of prevailing currents at every 15 minutes interval at two locations (C1
&(C2) for 15 days.

e Measurement of tide simultaneously during the collection of tidal currents data at one location.

e Collection of water samples and bed samples.

e Highly sophisticated self recording type Acoustic Doppler Current Profiler (ADCP) were used for
current measurement and self recording type. Valeport make Wave cum Tide gauge was used for
water level measurement. The data collected at site was analyzed using standard software. The
results of the analysis are presented in the form of tables and time series plots.

The field data collection and analysis of data has indicated that;

e The tides observed at site are mixed semi-diurnal type with a large diurnal inequality in nature.

e The Maximum tidal range observed during the spring tide was 9.77 m on 4t March 2018 at 12:45
Hrs and the minimum tidal range observed during the neap tide was 3.80 m on 25th Feburary 2018 at
11:45 Hrs.

e Due to high tidal range, the tidal currents at site were strong. The magnitude and direction of
currents at both the locations i.e. at C1 and C2 were almost same. The difference was marginal. The
magnitude of currents observed at 1. 5 m below the water surface was stronger than currents
observed at a depth of 6.5 m and 11.5 m from the water surface.

e The maximum, minimum and average values of magnitude of currents at the location C1 during neap
tide at 1.5 m depth were 1.98 m/s, 0.03 m/s and 1.02 m/s respectively. During spring tide the values
were 2.30 m/s, 0.02 m/s and 1.37 m/s respectively. The current direction during flood phase of the
tide varied between 30° N and 360° N. Similarly, the variation in flow direction during ebb phase was
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between 1339 N and 186° N

The maximum, minimum and average values of magnitude of currents at the location C2 during neap
tide at 1.5 m depth were 1.93 m/s, 0.01 m/s and 1.09 m/s respectively. During spring tide the values
were 2.25 m/s, 0.02 m/s and 1.33 m/s. The current direction during flood phase of the tide varied
between 600 N and 3590 N. Similarly the variation in flow direction during ebb phase was between
1720 N and 1799 N.

The maximum ebb and flood currents observed at site were 2.2 and 2.3 m/s respectively.

The Suspended Sediments concentration observed during the ebb phase was relatively high; freshet
discharge from various rivers joining the Gulf of Khambat brings the sediment to the sea.

The concentration of suspended sediment was observed between 950 mg/lit and 2849 mg/lit. The
sediment concentration was relatively low during flood phase and High water slack period. During
the low water slack and peak ebb, the suspended sediment concentration was found to be relatively
higher.

The Dso values of bed samples varied between 0.245 mm and 0.429 mm. which are classified as fine
sand.

Acoustic Doppler Current Profiler (ADCP) Deployed near jetty of M/s Petronet LNG Ltd. at
Dahej, Gujarat
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5657- Godl, oI UG, A UgiHe vau-v faffies & fore nftrdiy ufaedt sreaaa & forg
&t Se1 |@Ug o faawor

E39, ToRTd fUd, B Ughe Tau-s faftes (diuaua) = vauel o s+ o fafaes & gg, <fifa &t =i
&1 g1 T8 e WHTd & Wiel & Ydf fe & geol daie & clemft Hr A fR@ g |

2004 ¥, UHT TAUASH fAffeE Uh Tauoll It & Y gol H Tau-on < &1 Yo &R 8T §1 gus! Waa
TAUAST St 2014 H HISET 9 & @THT 500 Hex dabTa cfeon § g8 78 2Rt & Tauel St &Y 3% Sefid
IS RIM & AR SR olel' 3R G0 ol & U | Uga™T Sl g

TTE STH & Yoy T AU 15-16 Hicx 1 TTERTS GRI& AIba- & fod Wivifas €0 ¥ gaen suasy off | dfe e 3-
4 1A ¥ 9t & A Ryee T @l 81 I8 9 R Riee 3R it Aegy i o 36 81 31at & & o/ 3t Tevrs At
TS| At Tderon & SrguR, TR Rice 3w 718 § SR 91 S0 & Ty W Iuds AaH TERTs Had 9 - 10 Hiex 2
g I A R U ¥ HH U & SRE 9 R SeTel & egfer W 1R ufady aman 81 39fe, 9T Tageh
faftres QRfEa iR gare U I Rt Wared & 1R TU J gHIiad a1 arell 39 THT ST SridbIicrs JHIM a1
IRl §1 SO, TN UgHe Tauqel faffies A Fda oa aur faggq sruy™ wmar ¥ Rie & v & faw
ferfere T WioH SR 39 JfayT R U6 PR R JarE U I R Jare &3 & e siaxas srea=
TR BT SRIY fHAT| 3T ISR, e od quT faggd ST e 3 B &1 sieqe & oy siawaes TiRdtg ufade
3T 3R T ATl BT YI1d (a1 § | BT, T UfaaM 37eq9+ & oy axaes Sel iaed & 91y Suasy
o1 YT, SO heild STet T faggd SITHUT TTal gRT 0TI AT &g & oIt S{Ta=deh STl Uhd - & SRy
foam T o7l IEI9R, 22 TRa]! 2018 ¥ 8 A 2018 A% AT ST U foal M1 1| UHAd 3fids! & [axayur
AEHINTTE by AFG AHeddR T UGN B a1 7T AT | fIzawor & uRom ad $iR T Raal @ie & =4
H e fpu B
&3 ¥ ST & oR, Fufafaa Ser weid fasar mar |

o 15T & fom g Ml @& 1 SR T 2) W ER 15 e SiaRTa WR vaferd uRTsf & diadn iR fa=my|

o U WM W SGRE YRISH & ST & WIE & SR U 1Y SR BT [0 |

o UM & T 3R JHEAd & THA! BT GUE|

o RS IRPA Wd Reife TSR GHe SIeR YRT UHEeR (TSR BT IUdNT YRISH &7 1419 3R W
RS UpR B & g fasar a1 o1 Aauid o1d Wag AY & e 99 I8 ergs A9 &1 IuanT fosar ot o1l
T1ge R UHd [T U 3fidms! &1 fawivur Ae ATediR &1 U b fdhar a7 o7 | fawawor o gRkomm
T 3R IHT YA We & ©0 § UKd fhT ofd g |

¢ UG 3R TeT & fazawur 3 Tavd foan § o,
e TS R W TN IR A 3ref-¢fFe UeR & & e uepfa & 98t <o smman g

o T SOR & SR <l TS HfYHTH SaRIT W1 4 AR 2018 BT 1245 1 9.77 Hiex ot 3R I& IR & TRA
S} TS gaH AR T 25 TRad! WRaRt 2018 Y 1145 T 3.80 Hier Ui

o IW SR YW F HRU, e R SaRT YR Torgg |1 H 1 3R 2 39 = R arraft &t afkamr ¢k
= T JAE | SiR AR ATl O B dg ¥ 1.5 Hiex &1 gl W ol T8 YIS &1 gRyTor ot &t 9
T 6.5 HieR 3R 11.5 Hiex 1 TERTS W G818 YRISH ¥ 3t Horgg 2|

o 1.5 Hlex TERIE W T SR & GRH R W 1 R yR137 &1 gRA0r & Sifidras, gaw SR 3id Yoo Ha:
1.98 Hiex / Tdg , 0.03 Hier / Jdhg 3R 1.02 Hiex / Jdhe | IHd SGR & GRM T 2.30 Hiex / ¥oha, 0.02
Hiex / Adhg 3R 1.37 Her / Jdbg A Y| IR F ¢ IO F SR JaAM =1 30° ITRT =M 3R 360°
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IR o= & ot et ot 33t U, et g5 @8R IR0 & SR vare 3= # fisrar 133° IRt famm ¢k 186°
Il fe=m & o ot

1.5 Hiex TTER1s W A AR & SR ™I It 2 TR yRISH &1 URAT & 3iferdad, FAdH iR 3iad Jod Ha:
1.93 MR / Jahg, 0.01 HieR / g 3R 1.0 9 Hiex / Vg ¥ WY TR & GRM Fed 2.25 Hiex / Jdba, 0.02
Hiex / Qg 3R 1.33 Her / g U1 AR & §1¢ TN B SR aed =T 60 © I = 3R 359° I famm

& ota T off | 3t TR gedt 3 d8R IR0 & SR UaTe fa=m # fmar 172° I fa=m 8k 179° It femm
& o ot

TZe R 3! T3 HfAHTH ged g5 daR 3R d1¢ TRUT YRT HHR: 2.2 3R 2.3 Hiex / Jdhg |

gl §3 A8R WU & R TR T8 (dfad aase USRI SUgdhd e o dare ot @l § a8
areht faftrs Afeat & 91 9819 94s § dase ol |

feifed dase T 950 firefium / <fiex 3R 2849 fircfium / <fiex & oiw 3t 7 oft | 91 =R 3R = U

B HH A F ERM dASC THTIAT 3edpd 1 At HH UH & S R A1 & o, Fafad dase T
3UeTeHd 31fere grT 7T T

TG A & A & Dsp Ged 0.245 Tt 3R 0.429 et & o9 &1 o 18 ¥d & w0 § F*ffd 5

e, ToRTd § A9Y UgHe Taeeh fiafis & Sidt & oy a1
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5670- MATHEMATICAL MODEL STUDIES TO ASSESS FEASIBILITY OF DS-3 DUMPING GROUND
FOR THE DISPOSAL OF DREDGED MATERIAL DUE TO PROPOSED DEEPENING AND WIDENING
AT SECOND CHEMICAL BERTH OFF PIR-PAU, MUMBAI

The Mumbai Port (MbP), a major port & principal gateway of India is situated on the West Coast in the state
of Maharashtra at Lat. 18° 54’N and Long. 72° 49’E. Mumbai harbour is a natural harbour protected by
Salsette/Mumbai Island on the West and main land on the East. The port is accessible from the Arabian Sea
in South-West direction with a natural deep channel along the longitudinal axis of the harbour. The First
Chemical Berth (FCB) developed in 1996 to handle bulk liquid chemicals/specialized grades of POL is being
used for two refineries at Pir-Pau. Mumbai Port subsequently to meet increasing demand of users and
growth in POL traffic developed Second Chemical Berth (SCB) in year 2016 at about 650 m on the South side
of existing FCB with berth face in the same line. These facilities however remained underutilized due to the
availability of single turning circle with limited tidal window for the operations at both the terminals.
Mumbai Port to overcome above facts as well as to meet the growing demand has decided to deepen and
widen the approach channel near SCB to the depth up to 10.5 m below CD alongwith a width up to 300 m. An
additional turning circle having diameter of 460 m and berth pocket at 14 m below CD to accommodate deep
draft vessels irrespective of phase of tide was proposed by carrying out capital dredging.

The capital dredging for deepening and widening of approach channel up to SCB estimates soil quantity of
about 0.6 Million cum along with rock quantity of about 0.15 Million cum. The dredged soil being of cohesive
nature, it cannot be used for reclamation and needs to be disposed-off in the offshore area. The existing
dumping ground DS-3 is proposed for dumping the capital dredged material and in order to check its
suitability considering the recent developments viz. extension of main navigational channel (phase-II
deepening/widening by JNP) and assess likely shallowing to avoid hindrance to ship movements,
mathematical model studies were carried out.

Mathematical model studies are carried out to assess the suitability of DS-3 dumping ground for the disposal
of material resulted from capital dredging utilising the oceanographic data collected in year 2016 for non-
monsoon season. Reasonably well calibrated hydrodynamic model covering the area of DS-3 is coupled with
dispersion module and is used to assess the likely dispersion/spread of material dumped at DS-3 as well as
depth of deposition. The simulation of quantity of about 0.6 Million cum dumped at the rate of 2,500
cum/trip (10,000 cum/day proposed by port Authority) is carried out.

The studies conducted reveal that material of about 0.6 Million cum dumped at North-West quadrant (area
of 1.1 sq. km) of DS-3 (Latitude 18° 54’ 23” N and Longitude 72° 41’ 29” E) does not enter in to the main
navigational channel of Mumbai/JN ports or other nearby waterfront areas. The average depth of deposition
will be about 5 cm over an area of about 2.0 Sgkm with a maximum of about 24 cm over centralized portion
of about 0.24 Sqkm. Hence based on studies carried out, it is recommended to dump 0.6 million cum material
at DS-3 dumping ground during flood/ebb phase of tide for non-monsoon season. The dispersion/spread of
dumped material as well as depth of deposition at DS-3 site for non-monsoon season.

rion /spread ring Flood Phase Depth f deosition

Dispersion /Spread of Dumped Material and Depth of Deposition at DS-3 Site (Non-Monsoon Season)
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5670- TR-UTS, {3 & UTH g Iamafa® 94 & Fiag- 39 &! Uwaiad Tg=7 94T AsT
T ¥ ufvura Ao gl o Shew-3 guur yift wR fAue™ 1 areaar siree #3189
TTforeia gfedr srema

A% UaH (TSI, YR $T & Ja¥ @R d4T Y8 §axig HeRTY o9 & UiAHT d¢ TR 31&ffeT 18°56'43" 3. 3R
W 72°56'24" Y, W 310 WIS H FYT 51 HoS SGTE TP Ui a8 g off Uiy G2 § Iedie / §ais oy aut
gd ® o7 ¥ WIET g1 3RT 9FR ¥ fa0-ufdd G20 ¥ §53e 89 & TEad T Udfad TeX 9-d 9 Hes
MG H UgdT off ahdl ¢ | a1 ), TaTex &0 & U IR ad e @181 § oL.8l4), Irae 92 @ aut
foercita ramafes oe) arife. Hag saxeg @1 faftrer adta Jfaund 81 @dR-urs &5 & & do RergaRal 3 Iaw die @_d
T / faRiw 9ot & dh.siiua. & forw 1996 & yum It a9 (@otdh) &1 faior faar a1 a9g & 9y, feiia
IraraTd § 3ig 3R ITARTHArstt Bt dgat T & HRUT, Gas Ua - 8 2016 H fegdia Imafe 8¢ (wodieh) fawia
fora, S o dicier Twie & SfamT & 650 M TR SR I9d THM W@ & § (3MHA 1 (@))| gale, Riffd SR &t
TERTS a1 a1 efial & N Iuds THHE HIg 9 & HRUN 39 graursil &1 IuanT O &mdr ¥ g 81 81 8| 4
T A SIS q} B GR A P a1 Feat T B I B & o1 Toie & d% Uga- ardl 9-d dI 105 WS &
) d% e Ut 300 . ST FRA HT Hyar fHar 31 G ey ¥ SAR & TR & d1d9[g TeR STUT & SIgTSl Bl
UG B /g, SIS 460 . N &1 HIS b auT 8¢ Uidee &1 14 M. (@3 & -9) T& T8 g9 &1 o
forn g

el & d% UgdH aId oFd & TEIHR0T 3R ST HROT F Yol BRI H TIH 0.6 qRraef o Hiex fera=t firgt qur
0.15 ERIAef T Hex TR FAayur arft & &0 & I0F gH &1 3HM g | FHavor Il fors-t firgt 89 & SR, 33T
IUAT Y IR & o 8T frar o Ivar 8 SR 39 Suacty &8 § IR0 &1 saxgesar g1 Hislel Siuy -3 &gur
YT R g By It BT &fRd R BT TRATa § a1 39T SUGEId] B o B o (o1 §Td & e HHl o T-T
Fag Aol BT FIRAR (ST} SIRT TEIBRUT / ST (@RI, 1)) TUT FHTIT SUATA Y STeTl &b g § areit
ST ! ST H IGHR 0T UiTHH I I SMba fobar T4

Iy 2016 & fTR-AFYA & ARH & forT Yohford Tae e &1 UGN &b MO UiaHH G&RT Jd s Ikt
& fgem & fow Suw -3 & [fdy auur it @1 sgagriar &1 s far man| Sfid ©u ¥ siRnferd gfed™ &t
e & g Aregd & I1Y A dRd SNy -3 & RIM RAGY0 Irft & ard &1 qur FRagor Sam &1 FyiRor
forar Tl 4ag uTH &R1 AT MU 2,500 TAHCR/ATT (10,000 THIER/fGH) & &Tur SIIE ¥ SrATAG Ha ey
TTHT 0.6 e geHfiex &1 FueH - &1 TRama g

LT J Tg U T § b ST -3 (3M&i<T 18°54" 2373, AUT XY 72°41 29') &b IR-UfEdt & (1.1 af fpeht &)
TR 0.6 GRAE TFHICR &Rd MHNur Irelt 9 @ Has /A T daxmel & G AIdg od | Ja Bl & 3R 7 81 3
T & / qe@ a% Ugadt & | U ofid S @ 5 Jtiex grft ot 2.0 vt frrdt & & wR ot aur deltepd
e T SifIhan Samg Ty 24 Ylwiex o1 0.24 T fopelt & WR Tt T srgAIfAG fora o B 1 9 YR, Has A
TR TR &90T S & T 0.6 gRIae gHiex ot arnht & duw-3 & Ay auur it Rear/HTer & ERE
fIR-Ag AW # e A &t RIwi &t S g1 ARy faR-Agm dem & g Sey -3 = R afid fag
T Al & Bae &1 R qwr gy @ Raum IR & P oemefae d REmm mm gl
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5671- WAVE PROPAGATION STUDIES TO DETERMINE WAVE CLIMATE FOR THE
DEVELOPMENT OF FISH LANDING FACILITIES AT THRIKKUNNAPUZHA, KERALA

Chief Engineer, Harbour Engineering Department, Government of Kerala has a proposal to develop a fishing
harbour at Thrikkunnapuzha in Kerala state. Accordingly, Mathematical model studies for wave tranquillity
were referred to CWPRS for the proposed fishing harbour. Initially, the wave transformation studies were
carried out using MIKE 21 SW model. This wave transformation study has resulted in predominant wave
directions and heights at the near shore locations i.e. WNW (1.5 m), West (2.0 m), WSW (2.0 m), SW (2.0 m),
SSW (2.5 m) & South (1.5 m). The wave tranquillity studies were carried out using MIKE 21 BW model for
Layout 1, Layout 2, Layout 3 and Layout 4. Out of the four layouts studied, Layout 1 indicated that harbour
basin area of about 100%, 95.52%, 71.58%, 37.10% and 44.60% is having waves within the tranquility limit
(i.e. 0.3 m) for predominant wave directions i.e. West, WSW, SW, SSW & South respectively. Layout 2
indicated that harbour basin area of about 38.69%, 58.12%, 68.10% and 95.27% is having waves within the
tranquility limit for predominant wave directions i.e. WNW, West, WSW, SW & SSW respectively. Layout 3
indicated that harbour basin area of about 38.52%, 20.58%, 19.50%, 31.03%, 35.82% and 78.89% is having
waves within the tranquility limit for predominant wave directions i.e. WNW, West, WSW, SW, SSW & South
respectively. Based on the experience of layout 1, layout 2, and layout 3 provided by project authority,
Layout 4 was evolved by CWPRS. Layout 4 indicated that harbour basin area of about 100% is having waves
with in the tranquility limit for predominant wave directions i.e. WNW & West respectively. This Layout 4
was not tested for the remaining wave directions as this would be safe from other directions i.e. WSW, SW,
SSW & South. Layout 4 evolved through wave tranquility studies appear to be suitable from hydrodynamic
and littoral drift point of view. The proposed Layout 4 may pose slight navigational inconvenience for the
boats while entering and leaving the harbour. This can also be reduced if the boats reach the harbour
through NW direction.

=
Thrikkunnapuzha

Location map
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5671- MHATHT, I3 H A FGNTE $T faw & ford i uferw gRT o= fRu=ar
g

YR & U dc IR T Ia g H 09.25° SH&ff=T 3R 76.40° SRR TR AT fTat & gfaror & @ 25 faet
R f¥Ud NG & A §e7ME H1 fAHN &1 UG & | 8T Son-aiT faHFT, e & JeF Hfdr 3 URanfad Il
Mg & fawra & forg idKdta ufar sreags &1 o &. . Ut fa. o, e &1 a7 | g8 Ruid a fRRar st @
TS 8 | URY H, a3 uRad= &7 37eqg MIKE 21 SW HTSd 1 SUTRT b [T 7T 7| 3 8- URad & Hea
& URUIMRGRY fAdedd! M W Y JHR &1 = u1s T8 WNW (1.5 HeR), West (2.0 Hex), wsw (2.0 Hex), sw
(2.0 Hiex), sSsw (2.5 Hex ) 3R (South (1.5 HieR) ( T fG=ME 3R Samsan) | a< RRRAT sierH & fou demse 1,
TASATIT 2, ASMIT 3 3R AATIT 4 F T MIKE 21 BW HIST ST IUTNT 351 1| ASMIT -1 & S0 § Hohd At
MG IR &F TR DY ST HHT: 100%, 95.52%, 71.5% , 37.10%, 44.60% TG T fe=maft & At west, Wsw,
SW, SSW 3fR South & fore @igx =iifa T @t 0.3 Hiex) & iR 81 Qeiae 2 & Siega = dohd e for dexmme aikm
& TGRI BT $HaTs HU: 38.69%, 58.12%, 68.10%, 95.27% TG AR fERISHT AT WWW, West, WSW, SWW 3R SSW
& org we” wifa i gt 0.3 Hiex- & iR €1 A3MSe 3 F gy | Gobd a1 b sexwe SR &% el @t S
SHURT: 38.52%, 20.58%, 19.50%, 31.03%, 35.82%, 78.89% WHW TGRSl AT WNW, West, WSW , SW , SSW 3R South
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5672- MATHEMATICAL MODEL STUDIES FOR SIMULATION OF SILTATION IN THE
APPROACHES TO HALDIA AND HALDIA-BALARI AREA ON LONG TERM BASIS

The port of Kolkata comprising Kolkata Dock System and Haldia Dock Complex has navigation problems in
the long approach channels. Maintenance of the approach to the ports has been an on-going concern and has
one of the largest maintenance dredging burden of all the Indian ports. In this connection, a new navigation
channel by way of a cut through Nayachara Island has been suggested as long term measures for reducing
the huge burden of maintenance dredging and improving draft. In the meeting of the Board of Trustees of
KoPT it was decided that the mathematical model studies for simulation of siltation in the approaches to
Haldia and Haldia-Balari area on long term basis would be under taken by CWPRS to establish the need and
urgency of implementing long term measures. Through the analysis of recent and past hydrographic surveys
data, change in the depth of navigation route in the Haldia and Haldia-Balari area with the time has been
studied.

In the context of opening of the navigation through Eden for approaching to HDC since February 2016, it was
necessary to take a decision whether to pursue the alternative development of a new channel through
Nayachara Island evolved under Long Term studies carried out by WAPCOS, CWPRS and HR Wallingford. It
is therefore decided to examine whether it is imperative for its implementation. The aim of the present study
is to address this issue. Accordingly model simulations were undertaken for four different possible
conditions for predicting the future morphology in the Hooghly Estuary, say at the end of next ten years, i.e.
in 2025. From the Time Domain Morphology model study, it is concluded that the existing shipping route to
HDC through Eden-Jellingham channel would survive in the near future without implementing proposed
long term measures in the form of a cut through Nayachara Island. The purpose of the said cut across
Nayachara Island was to transfer energy flow from the vibrant arm (Rangafala channel) of Hugli estuary
towards the weaker arm (Jellingham-Haldia channel). The East-West corridor, which is developing naturally,
will serve the same purpose, without any investment. It is envisaged that the East-West corridor has the
potential to be used as navigational channel in the near future, which will also ensure connection between
Rangafala & Haldia channel. However, in the event of sudden deterioration along the Eden Channel and the
East-West Corridor due to unforeseen flow conditions or change of regime of flow conditions, could lose the
access to HDC. In this context the recommendation of a Cut across Nayachara as a Long Term measure would
be a significant development for the survival of HDC
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5673- MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS AND SILTATION FOR
DEVELOPMENT OF JETTY AT BHEEMUNIPATNAM FOR APTDC

“Sagarmala” a Government of India’s flagship programme envisages modernization of ports to augment
port-led development and to ensure development of coastlines to contribute to India's growth. As a part of
Sagarmala project series of passenger jetties are proposed in Andhra Pradesh State along the East coast of
India to promote tourism in the state which in turn would generate revenue and create employment. As a
part of Sagarmala project a passenger jetty is proposed by Andhra Pradesh Tourism Development
Corporation (APTDC) at Bheemunipatnam in Visakhapatnam District as a potential site for the development
of a water transport facilities, catering to the needs of transport of material as well as passenger transport
for commuters as well as tourist visiting to the region in Phase - [ and big size vessels in the next phase of
development based on the working experience. The proposed development consists of approach channel
with a width of 100 m and depth of 5.0 m below CD extending upto -5.0 m contour along with a turning circle
of 200 m diameter dredged to 5.5 m below CD along with the Northern and Southern sand traps.

Mathematical model studies were carried out to understand the tidal hydrodynamic behavior of flow and probable
siltation pattern in the area of the proposed development. For the existing conditions the velocities are comparatively
weak in the creek ranging from 0.1 to 0.3 m/s when compared to at the entrance of the mouth of the creek where it is of
the order of 0.6 m/s. The velocities are of the range of 0.3 to 0.4 m/s in the offshore region. It is observed that there is
deposition of sand to the extent of 3000 m3 and 10000 m3 per annum in the turning circle and approach channel
respectively with the sand traps in position as compared to 5000 m3 and 12000 m3 per annum respectively without
sand traps. The sand traps located at Northern and Southern side of the mouth of the creek experience a deposition of
100000 m3 and 120000 m3 annually. The sand traps proposed are not significantly effective in arresting the
sedimentation in the approach channel and turning circles. As siltation is continuous process it is suggested that the
dredging has to be carried out in a shortest possible time with a suitable dredging technique followed by pre and post

dredging surveys. Periodical maintenance dredging is required to be carried out at regular intervals to maintain the
required depths.
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Flow Field during Peak Flood- Southward flow
(Proposed Condition with Sand Traps)
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5674- REMEDIAL MEASURES FOR THE DAMAGED HEAD PORTION OF NORTH BREAKWATER
AT KAMARAJAR PORT, TAMIL NADU

Kamarajar Port (Ennore Port) is located on the East coast of India and was commissioned in 2001 to meet
the increased demand of cargo, with coal as major cargo. The Port consists of a Northern breakwater of
about 3.2 km length and Southern breakwater of about 1.1 km length with entrance from South-East
direction. The head portion of the North breakwater at Kamarajar Port was damaged during January 2012
after a cyclone called “Thane” hit the Indian East coast. In this connection, Kamarajar Port limited has
obtained the inspection report from Concrete Layer Innovations (CLI) and also entrusted the work of
assessing the damage conditions and remedial measures to M/s Ocean Engineering Consultant Limited
(OECPL), Chennai. Further, Kamarajar Port Limited (KPL) sought CWPRS technical advice based on the
above two reports submitted by M/s CLI and M/s OECPL.

Accordingly, the site of North breakwater at Kamarajar Port was inspected by CWPRS Officers and desk
studies have been conducted for evolving the remedial measures for the damaged head portion of the North
breakwater at Kamarajar Port based on the reports from M/s CLI and M/s OECPL. CWPRS opined that, the
restoration of North breakwater with the replacement of same 15 t ACCROPODE™ may be taken up as an
immediate measure to avoid further cumulative damage and also require regular maintenance as suggested
by M/s CLI. The minor modifications are required in the cross-sections for the trunk and roundhead portion
of the damaged North breakwater as suggested by M/s OECPL. Further, the restoration of North breakwater
at Kamarajar Port is required to be carried out for longer design life through detail hydraulic design
considering extreme climate conditions for 100 years return period or more. The conceptual design cross-
sections of remedial measures for the trunk portion of the North breakwater consists of 25 t tetrapods/19.2
t Accropode-II units in the armour and the round-head portion of the breakwater consists of 30 t
tetrapods/24 t Accropode-II units in the armour have been suggested. The hydraulic stability of the modified
design cross-sections of the North breakwater is required to be confirmed through wave flume studies.
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Cross-section of the head portion for restoration of North breakwater at Kamarajar Port, Tamilnadu
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5679- STUDIES FOR THE DESIGN OF COASTAL PROTECTION MEASURES AT VARIOUS SITES IN
SOUTH GOA

Government of Goa has proposed to provide coastal protection to the erosion sites in South Goa, which are
suffering from erosion since long due to direct wave action during monsoon. In this connection,
Superintending Engineer, Water Resources Dept, Goa, sought advice of CWPRS for the design of coastal
protection measures to combat the 4 different erosion sites at Kante-Baina, Canaguinum, Neum-Cola and
Vaddem along the coast of South Goa.

Accordingly, the design of coastal protection measures have been evolved for the Kante-Baina, Canaguinum,
Neum-Cola and Vaddem erosion sites based on the data such as beach profiles, tides, waves and the existing
site conditions. Due to non availability of the higher weight stones, concrete blocks and tetrapods units are
considered in the armour. The design of coastal protection works in the form of seawall with a guide bund is
suggested at Vaddem coastline. Armour consisting of C.C. blocks weighing about 280 kg each are suggested
for the seawall at Neum-Cola, Canaguinum, whereas C.C. blocks weighing about 220 kg each are suggested
for the seawall and guide bund at Vaddem. Armour consisting of 1 t tetrapods on seaside and toe consisting
of C.C. blocks weighing about 900 kg each are suggested for the seawall at Kante-baina. The design of coastal
protection works evolved at various erosion sites in south Goa have been discussed in this report.
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5680- STUDIES FOR THE DESIGN OF COASTAL PROTECTION WORK AT RAJBHAVAN, MUMBAI

Rajbhavan is the official residence of the Governor of Maharashtra located in the capital city of Mumbai,
Maharashtra on Malabar Hill. The coastline near the Rajbhavan in Mumbai has been suffering from erosion
since long. Earlier, the artificial beach nourishment was planned and the offshore reef was constructed to
hold the nourished sand. The small beach created in this location is very dynamic, some of the nourished
sand low retained during non-monsoon and some of the nourished sand washed out during monsoon due to
strong tidal currents, accompanied by wave actions. Few ditches are formed on the leeside of the offshore
reef due to scouring with the wave forces of overtopping waves. In this connection, Chief Engineer,
Maharashtra Maritime Board, Mumbai sought advice of CWPRS for the proposed coastal protection work to
combat the erosion and possibilities of artificial beach nourishment at Rajbhavan, Mumbai. Accordingly, the
desk studies were conducted for evolving the cross-section of seawall, restoration of offshore reef and
artificial beach nourishment based on the data such as beach profiles, tides, waves and the existing site
conditions. Based on the studies solutions are offered for immediate requirements (Alternative-I) and long
term solutions (Alternative-1I) considering the past and present site conditions at Rajbhavan, Mumbai. The
Alternative-I & II comprises of design of coastal protection in the form of seawall, 50 m long groyne from
root of seawall to the other end up to the start of offshore reef and restoration of the damaged offshore reef.
Whereas in Alternative-1I, 2 t tetrapods provided on the armour and crest level of existing offshore reef is
raised from el. +3.5 m to el.+7.5 m. The Artificial beach nourishment is proposed in both the Alternatives. It
is also suggested to top up the beach nourishment up to the stable beach slope with good quality sand of
equivalent size or coarser than the existing sand at the site.

Layout of proposed coastal protection at
Rajbhavan, Mumbai
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Protection work map
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5683 - PHYSICAL HYDRAULIC MODEL STUDIES FOR THE DEVELOPMENT OF GARDEN AT HAJI
BUNDER, MUMBAI, MAHARASHTRA

Mumbai Port situated on the West Coast of India shares about 11% of the total sea borne trade handled by
major ports of the country. During the last two decades, port has developed various facilities to handle the
liquid cargo in relatively deeper waters to avoid the excessive expenditure on maintenance dredging due to
high rate of siltation in shallow waters. In order to assess the impact of garden on the various waterfront
facilities (belonging to Mumbai Port and Mazagaon Dock-MDL) from tidal hydrodynamic considerations. The
port has entrusted physical hydraulic model studies to CWPRS. The physical model studies were carried out
on existing Mumbai Port Model (scale-1:400 (H), 1:80 (V)) to CWPRS to assess the impact of two layouts of
reclamations proposed by Mumbai Port and to suggest suitable layout to have minimal impact if the layout
proposed have detrimental effects on various waterfront facilities. The model studies for Option- [ (area
116.78 ha) & Option- II (Area of 92.08 ha) were carried out for two scenarios of dredged depths: (i) 2 m
below CD in MDL channel & 4 m below CD in PV Channel (existing condition) and (ii) 5.5 m - 6 m in MDL
channel & 8 m below CD in PV Channel to assess its impact on nearby waterfront facilities. The
oceanographic data on tides and current measured (year 2015) in Mumbai harbour were considered for
calibrating & conducting the model studies. The study reveals that with Option- I layout there will be
reduction in current strength near MDL by about 16% and 22% as compared to the prevailing condition for
the two scenarios respectively, while this effect diminishes further to 6-10% at Princes-Victoria (PV)
channel. Also undesirable eddy formation at concave face near Haji Bunder results in significant impact on
proposed waterfront facilities such as jetty, thereby Option- I layout is not suitable.

The Option- II layout has reclamation face in line with berth face of Hay Bunder and a concave face near Haji
Bunder. The studies conducted for Scenario- I for Option- II layout indicate that current strength at various
waterfront facilities of Mumbai Port/MDL results in reduction by 5-6% while the presence of eddy still
creates undesirable flow field near proposed jetty on eastern side of concave face of reclamation. The studies
for Scenario- Il reveal that due to deeper depths in PV/MDL channel there is significant reduction in current
strength at MDL by 16% while the contribution to such reduction is minimal due to the shape of reclamation
(Option- II). However a formation of eddy near concave face at Haji Bunder results in undesirable flow
conditions for the operation of vessels at proposed Jetty, thereby necessitating modification in shape of
reclamation from concave to convex shape. The modified shape of reclamation (92.27 Ha) with convex
shape studied on model shows that the eddies formed disappears at convex face and the comparison of
maximum current strengths measured at PV/MDL channel indicate that this shape of reclamation will have
minimal impact on the surrounding waterfront facilities of Mumbai Port/MDL and as such the reclamation
shape with Option- Il modified (area 92.27 Ha.) is recommended for the development of proposed garden at
Haji Bunder, Mumbai. The recommended layout is shown in Figure.

Trestleon pile
foundation (Jetty)

A 8,
I-—)- (modified)

Reclamation
Area : 92.27 Ha

Thane Creek
(Sewri mud flat)

Recommended Layout of Reclamation - Option-2 modified
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5685- DESK & WAVE FLUME STUDIES FOR THE DESIGN OF COASTAL PROTECTION WORK AT
INHS ASVINI, COLABA, MUMBAI

The INHS ASVINI is the oldest Naval hospital of Indian Navy situated along the seashore of Colaba in
Mumbai. The existing seaside compound wall of INHS ASVINI is facing the higher wave attack during
monsoon. This causes severe damages to the compound wall of the hospital. The total coastal stretch of the
hospital is about 625 m long. The shoreline consists of rocky outcrops and construction material debris have
been dumped at few places in front of the compound wall. The Garrison Engineer (DD), Office of the GNP
(Mumbai), requested CWPRS to carry out the desk and wave flume studies for the proposed protection to
the existing compound wall.

The design of coastal protection work has been evolved based on data such as beach profiles, wave height,
tides etc & existing conditions at the site. It consists of 1.5 to 2.0 t stones placed on 1:2.5 slope (in double
layer) from el. +3.0 m (varies) to el +7.0 m. Initially a 4.0 m wide crest is provided at el. +7.0 m. The crest
consists of stones weighing from 1.5 t to 2.0 t placed in double layer. A 3.5 m wide toe-berm consists of 100
to 200 kg stones provided towards seaside at el. +3.0 m. The core consists of 100 to 200 kg stones. Wave
flume studies indicated that the cross-section of seawall is stable against the higher wave action at higher
water levels. Since, considerable splashing of wave was noticed during the test and also considering the site
conditions, the crest width of seawall is increased by 2 m from 4 m to 6 m. 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 sections were found stable upto a design breaking wave height of 2.8 m.
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5686- DESIGN OF BREAKWATERS FOR FISH LANDING CENTRES AT BHATODI BUNDER AND
UTTAN PATAN BUNDER, THANE DISTRICT, MAHARASHTRA

Commissioner of Fisheries, Govt. of Maharashtra has a proposal for providing infrastructure post harvesting
facilities at Fish Landing Centers at Bhatodi Bunder and Uttan Patan Bunder in Thane District, Maharashtra.
The proposed sites at Bhatodi Bunder and Uttan Patan Bunder are situated adjacent to each other & coastal
community of this area is engaged in fishing activity. At present, the fishermen are operating their fishing
boats in open sea and they are facing difficulties in navigating the vessels due to shallow depths and direct
wave action. The large area gets dried up due to macro tidal regime and draft available for operation of
fishing boats situated far away during the low water level. In order to facilitate the fishing activity, the
Commissioner of Fisheries, Mumbai requested CWPRS to conduct hydraulic model studies for the proposed
breakwaters for the fish landing center at aforesaid sites. The layout provided by the project authority
consists of 300 m long two breakwaters at the bed level of 0.0 m and is separated by a clear gap width of
about 25 m.

Accordingly, the design of breakwaters for fish landing centres has been evolved. The cross-section of the
breakwaters for the trunk portion consists of 4 t Tetrapods in the armour layer placed on 1:2 slope on sea
side and 0.5 tto 1.0 t stones on 1:1.5 slope on the lee side. A 4 m wide toe-berm consisting of 2 to 3 t stones
provided at +3.0 m with 1: 2 slope on sea side. A secondary layer consists of 0.5 t to 1.0 t stones provided
below the armour units & crest slab. Core consists of 50-100 kg stones. A 5.0 m wide crest consists of
cement concrete crest slab & parapet having top elevation at +10.0 m. The hydraulic stability tests were
conducted in the wave flume by reproducing the section to a Geometrical Similar (GS) model scale of 1:27.
The section was found stable up to a design breaking wave height of 4.0 m.

PROPOSED BREAKWATERS >

5.0m

[0 g b 7+B5m

BEA RIDE

LAND LIDE

F+54m HTL
4.0m

+30m

2.5m
gzm - 50-100 Kg. STONES = W
"5 STONES ge1om
70.0m b 30100 ¥y ETORES b 0.0m
Beach/Land
A3 THCK BEDDNG LAYER (UPTO 39Ky STORES |
Layout plan of Breakwaters Cross-section of Breakwaters

179




Annual Report | 2018-19

5686 - HTCIS! da¥ 3R S0 UTe dgx, forem 3101, 7RIy fRya 7y urerd $5 & firg @3-
Y Bt TRB T

KT HIYHATH, HERTY G GRT HICIS! daR 3R It UTe §e, 310, HeRTY R A 3aeRUl g R FHaret
gaensit & e aoRiye & fAafor &1 wrf fasan ST TRaTfad @ | TRaTfad Rid Yieiet daR SR 3T UTed deR, T gak
T T2 U T 3R 3T &F &I AC1T YHSE Hodl Ubs B MAfafy H o gof B Iaar o, AR Ta I & 3O
TSl UH S BI 16l BT YaTaT HR I8 & R d HH T8 AR Wieht TR HaATs & SR FAgToll &b ST B o
HISASA HT AT PR IR § | HH o TR & SR g [T ASa Gha arelt Aiepraff & e & ol Iuas Texs
HY B & HRU ST &F YW IMA1 ¢ | TS Udhe B1 MAraie i AU d a9 & e, TeuTe 3R o &9,
YT fa. 31, =Tell Y I Well R URATAd Hdell SacR0l Bl & o RRIYDT & @b o ey qIHIeTehT b1 3feaa
DA BT SRIY b1 | GRS U or gRT UeH fobT 7T ¥@ich H 300 HieR ddl GIFT dRIRIYDT Bl 0.0 HIeR de &R
TR 3R ST & oI TIAT 25 TR BT WY 3R [T TR |

TEGIIR, TSl AR gl & [ TERIYDT & @b DI b, 47 fd. 3. =mren Ry 90 Hiex axvferedt & i
TR & 916 AT el T § | S YT & ol aURIUS & Blc-Be & ARV Had & 4 T qoid & ceug di 1:2
TAM & 1Y SO Jdg W IYT TS Bl d¥W 1:1.5 A & A1 HU Jdg H 0.5 T ¥ 1.0 TF Foi & YR T ¢
€12 Y 3T a5 & TR &I 4 Hiex AS -0 T Y Bt RE 1:2 SAH & WY +3.0 Hex TR R Yfad fHu 1 g
Hiic Hplc & W F WY BT +10.0 Hiex TR W @ 747 8, Forgd Anf F s 5.0 Hiex ydiiad g1 Siehig fRRar
TRI&0T a7 Al ¥ dic-wal & Uioed S ged Uiad TEm 1:27 (G.S) W & o1l HIe-wal df 4.0 Hiex 3t
gt O S & forg R urar |

PROPOSED BREAKWATERS *

Beach/Land

03m THICK BEDDING LAYER (UPTO 20K, STONES)

T dRIY® BT YRFUSR o TIRYP BT UAAd BIeDE BT A

180 - , ) .




Annual Report | 2018-19

5687- STUDIES FOR THE DESIGN OF COASTAL PROTECTION TO THE EXPOSED MRPL-ONGC
CRUDE PIPELINE NEAR TANNIRBAVI BEACH, MANGLORE, KARNATAKA

General Manager, MRPL Ltd, has a proposal for the coastal protection to the exposed MRPL crude pipeline
near Tannirbavi Beach, Manglore, Karnataka. A 48” crude pipeline laid by M/s. MRPL-ONGC from SPM to
Booster Station is exposed at about 0.0 m bed level due to severe action of waves near the coast of
Tannirbavi beach, Mangalore, Karnataka. Temporary measures with sand-filled geo-bags infront of the
exposed portion of the pipeline were suggested to minimizing the incident wave attack in the monsoon.
Mathematical model studies considering the effect of offshore breakwater on shoreline changes were carried
out. The studies have indicated requirement of a 100 m long offshore breakwater infront of the pipeline at -
1.5 m bed contours for protection to the exposed area of the pipeline.

Accordingly, desk studies were conducted for evolving the cross-section of the offshore breakwater based
on the available data and existing site conditions. The section consists of 1000 to 1500 kg stones in the
armour with 1:2 slope. A rubble-mound base with 20-50 kg stones is provided below the armour at -1.0 m
bed level. The top level of the 5.0 m wide crest is at +0.5 m. The design of offshore breakwater was evolved
for the design wave height of 2.5 m.
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5688- DESK STUDIES FOR THE DESIGN OF COASTAL PROTECTION WORKS AT DUMAS-
SULTANABAD, TALUKA CHORYASI, DIST SURAT

Executive Engineer, Drainage division, Surat has a proposal for the coastal protection at Dumas-Sultanabad.
The coastal protection works at Dumas-Sultanabad is divided into phases i.e. Phase -I for a length of 2450 m
(completed) & phase -II having two different stretches. The Phase -II has two stretches viz. at the mouth of
Tapi River (Ch. 0.00 m to 750 m ) and near to the Dariya Ganesh temple ( Ch. 2450 m to 4600 m ). The Desk
studies are conducted based on the various types of data received from project authorities and using
empirical methods for evolving the design cross-section of seawall for both stretches.

The design cross-section of the coastal protection work for Ch. 0.00 m to Ch. 750 m abutting to the existing
retaining wall is evolved considering High Water level (HWL) of +8.40 m and Low Water Level (LWL) of 0.00
m and maximum wave height of 2.4 at HWL in front of the structure. The design cross-section consists of
armour layer of 1.5 to 2.0 t stones placed on 1:2 slope (in double layer) from el. +5.0 m to el. +10.0 m.

Based on modified alignment received from the project authorities, the design cross-section of the seawall
for Ch. 2450 m to Ch. 4600 m is evolved by considering High Water level (HWL) of +8.40 m and Low Water
Level (LWL) of 0.00 m and maximum wave height of 2.8 m at HWL in front of the structure. The cross-
section consists of 2.0 t to 2.5 t stones in the armour placed on 1:2.5 slope in double layer from el. +5.0 m to
el. +11.00 m. A 4.0 m wide crest is provided at el. +11.00 m. A 5.0 m wide toe - berm consisting of 1.0 t to 1.5
t stones with a sea side slope of 1:2 atel. +5.0 m.
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5598 - GEOTECHNICAL STABILITY STUDIES FOR PROPOSED JIGAON EARTHEN DAM, TAL.
NANDURA, DIST. BULDHANA, MAHARASHTRA

Construction of Jigaon Earthen dam is proposed on river Purna in Tapi basin near village Nandura of
Buldhana district, Maharashtra. The dam site is located about 50 km upstream of existing Hatnur earthen
dam. The backwater of Hatnur dam extends up to 15 km downstream of Jigaon dam site when the Hatnur
dam is at FRL El. 214.0 m. Also, tail water level at Jigaon dam during Peak Monsoon Flood is 231.0 m. In view
of this, it is estimated that the downstream slope of Jigaon dam will be under submergence up to height of
about 6.29 m at MWL of Hatnur dam for a period of 2 - 3 months and 21.79 m during Peak Monsoon Flood.
Due to this submergence the design of dam needs special consideration from stability point of view. The
Superintending Engineer, Buldhana Irrigation Project Circle, Buldhana requested CWPRS to review the dam
section in view of tail water level conditions. The present studies comprise of seepage and slope stability
analysis conducted for the dam and recommendations.

Slope stability analysis by limit equilibrium method and Seepage analysis using two dimensional
geotechnical software ‘PLAXIS 2D’ for steady seepage and sudden drawdown conditions was conducted for
design dam sections at RD 5730 m (gorge portion) and RD 4980 m (non-gorge portion) for tail water levels
of 215.5 m and 231.0 m. Drawdown was considered on downstream side with sudden decrease of tail water
level from 215.5 m and 231.0 m up to base of the dam i.e. up to 209.21 m for section at RD 5730 m and up to
227.14 m for section at RD 4980 m. Rate of drawdownwas considered to be 3.0 m / month. It was found that
the dam sections were safe from slope stability point of view with Factor of Safety (FS) more than required
as per IS 7894 : 1975. However, from characteristics of phreatic line obtained from seepage analysis of
section at RD 5730 m and considering construction difficulties, an alternate dam section with elevated filter
and rock matrix zone at bottom was proposed. Slope stability analysis of the proposed section also gave FS
values more than required for steady seepage and sudden drawdown conditions for both tail water depths
(2.04 and 1.96 for tail water depth of 6.29 m whereas 1.90 and 1.52 for tail water depth of 21.79 m).

It was recommended that the quality of rock fill to be used in the rock matrix zone should be as per
Guidelines given in IS 8826:1978 “Guidelines for Design of Large Earth and Rock fill Dams”. Adequate
drainage system comprising of cross drains, longitudinal drains, toe drains, etc. for collection and drainage of
seepage water designed as per IS 9429:1999 “Drainage system for earth and rockfill dams” should be
provided on downstream slope near the emergence of phreatic line and at toe. Since water level will rise up
to 231.0 m during peak monsoon flood discharge which will last for short period, it is suggested that surface
protection measures in the form of riprap designed in accordance to IS 8237:1985 “Code of Practice for
Protection of Slope for Reservoir Embankments” may be provided on downstream slope up to this level.
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Contours of Pore water Pressure for design dam section at Critical Slip circle for proposed dam section at RD 5730 with
RD 5730 m TWLEL 231.0 m (Steady Seepage Condition) TWLEI 215.5 m (Steady Seepage Condition) FS=2.04
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5598 - §AeMI fordT, HERTY # fRUa Sfiviia §fy & g o ao-iie! RRar sivaa

ST T, HERTY & AigT 7iid & U ardt §R & quif ¢} W Siiviia gl & sy Fafor &1 uxdra g1 Sivia sy wid
HiSlal §R Y & Ufavarg &5 § sitg 50 [t 31 g8 )R RUT 81 214.0 HieR FRL R AR aiY HT UYSId Siviig ary I
15 fortft 1 g8 IR BRI S SrETaT, HeH WY 916 & SR ST1d §1e & S(uarg & Ul &1 TR 231.0 Wex 1 39
3Ed §T, A § o AR S MWL TR 8 I SiiTiia STy &7 FIYarg ga 6.29 Hex 3 SHdTs dd 2-3 Al &
3faf & AT qUT HewH ARG 91¢ & SR 21.79 Hex &1 $Hars adb ATETE & I SFVATE Sd & 39 Tra-
2 9y fEomz & RRA & =Boivr I oy foar-fansf @1 sravaewar g1 uyeia wWR &1 fRufadt & AeoR sy IS o
e B3 og Sreferd SifRidT, aer RiaTs U Hed gRT .91.1d.31. /MTe § SFRIY faan 1| add siee |
7Y % for fopy 7T e U ea ! FRuRaT fazaiwor siR RywiRel wnfire g1

RD 5730 Hiex (TSt W) MR RD 4980 Hiex ([T TSt HFT) & feuies aiY /e & fae A Iqa- usfd gRT eaM
fRRar fazawur d & MMl Y-ddw-ie! AireamR ey 28 gR1 Ruq fawewo (Faftd Raa aur siowsor o
fRuforat & o) srprare Tt TR 215.5 Hiex 3R 231.00 Hiex & o fovan man| sryare & & Iy fRufd & fag 215.5
Hiex Td 231.0 Hex & UM WR ¥ a1y 7 9@ It RD 5730 Hex & 3Jwdg & AT 209.21 Hiex d& T RD 4980
Wex & aiY g & Y 227.14 Hiex 9% UMl & TR H e Rae & forg fazaw o fasar w1 Ius &t fd 3
Hiex fd wer At | faRawur ¥ g8 U T 6 s Uy 7894:1975 T R fhy U godt ¥ sifie JRe Ui
BN & BRI, IY SIS odM RRAT & eI I JRI&E g1 qumf, RD 5730 Wex suymT & K= fazawor 3
Thaffew Az o fadivarstt wd fmfor Hf3-rsal &1 faar od gu, 39d fheer ®R iR I9% 4 o Afcwy &8 & a1y
TP ddbicdd arY ST BT U1 T T | URaTfad SIgHTT ga! & gRET 0T, Fafird o= qur sy &t Rufaal
& foTg, ST SrUaTg UMl TR AR o 1T Aaw 3fuférd ¥ 3ifeieh UIT 1Y (6.29 HICR 3IUATE Sef TR P o ShH:
2.04 3R 1.96 YT 21.79 TR 3FYATE UM TR & forT 1.90 #R 1.52)1

3TSTY 8826:1976 H IfcaRad o fe=nfe=n & SuR Jd AU SIUaTE Ga H WA T $I RGN Bt
T Y g SREY 9429:1999 H Ifcaryd fe=nfd=l & SR K- S & ddaH Td 3UaTg 8 3HIyale eaH WX
afes a3 & uldoe Td Sy WU & U galed Uy 3udiRe], eed Sualee! Ud )Ry Suaifed! & uraur
&1 R off &1 78| Fifd srvare &7 § Tead IR 916 & 99 SR 231.0 Hiex e T8 b 8| ST
8237:1985 &% fERNMGRN & AR ToTM ¥dg & (oY 3 WR o Herd faxrel RuNT Sy YREM JUR BT g o3 Bl
gea ot faar mani
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5599 - ANALYSIS AND INTERPRETATION OF DAM INSTRUMENTATION DATA FOR PERIOD
JANUARY 2016 TO DECEMBER 2016 FOR SPILLWAY BLOCK 13, INDIRA SAGAR DAM, M.P.

A 92-meter high and 653 meter long Indira Sagar dam is a concrete gravity dam across River Narmada in
Madhya Pradesh consisting of 27 blocks of which block nos. 1 to 3 and 25 to 27 are non-overflow blocks
while block nos. 4 to 24 form spillway portion. Besides irrigation, the dam further envisages power
generation of 1000 MW 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, No Stress Strain Meters; Thermometers etc. have been installed in
Spillway Block No.13 at different levels and varying distances from dam axis by M/s Encardiorite Systems
under the supervision of Instrumentation group, CWPRS, Pune. Data 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 2016 to Dec 2016, for the sake of continuity monitoring behavior of
instruments for the entire period between January 2003 to December 2015 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. During the year 2016, differential displacement at block joints has suddenly
increased beyond permissible limits which requires attention.
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5599 - W UoxT # fRI ST AR 914 & Iaardl We F@&m 13 # Afugifiua Iuwon 3
Sast 2016 A AT 2016 9% & THY rah H U 3ifrs! o1 fazawor qut 3ref

feRT IR &ty T yex § Al A R a1 ] | S9! ifidan $ars 92 HieR 3R @S 653 Hiex § | $at 27 fAftvs
wei # fAftfa 39 afy &t Ts WA 1 9 3 T 3R 25 ¥ 27 % I WS ¢ Safh TS WA 4 F AR 24 TP I&d!
W g | ary o § IaF TR & ofd &1 SUANT Ridrs & S@rdT 1000 AETE (8 x 125 MW) faegd Sare # gt
2 | 91y & WIS TIER & e & oy fafis YR & Iuahrur o +fia grg At 93, I gre Ardt Afers, g
fawiTo= ardl 93, §e TR A9 I3, L uldad-fapfa aues diey, ufded diey, fagfa diex, amo amdt 33 sanfe It
W T 13 B i g TRl W a1 31gf I SIeRT S1eRT gl W Y Fufor & aug sfmiftd f5d ™ € | af 2003 F
aT¢ ¥ g U9ars H aRaieHr fUemial gRT SiMEsiud 4= ¥ TUfed Sds! &l Ue Haftd Ty SR IR 39 9T
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AT fIZANor PReT U I SR 2016 ¥ fERR 2016 dF & s W ARG 8, Safeh 310 & dIRI™ P §-1Y
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5616 - GEOTECHNICAL STABILITY STUDIES FOR BREAKWATER AND NAVIGATION CHANNEL
AT PARADIP PORT, ODISHA

Paradip port is located on the East coast of India in Jagatsinghpur district of Odisha. The port is one of the
twelve major ports of India and also one of the largest on east coast. It is situated at the confluence of river
Mahanadi and Bay of Bengal. Extensive expansion projects are planned in the port to increase its cargo
handling capacity. During the second phase of dredging, the approach channel is to be deepened to -19.8 m
to facilitate berthing of 1,85,000 MT DWT (Metric Tonnes Dead Weight Tonnage) vessels.Apprehension was
expressed regarding stability of the North and South breakwaters adjoining the approach channel due to its
deepening and widening. In view of the above, a geotechnical study was proposed to be undertaken by the
port authorities to assess stability of breakwater due to future capital dredging of the approach channel.

The stability of lee side South breakwater slope and approach channel slope was assessed by conducting
analysis by Bishop’s Limit equilibrium method of slip circle. Various slip circles passing through the
breakwater and approach channel slopes at different levels were considered for assessing safety. The Factor
of Safety (FoS) of critical circle was found to be 1.47. Slope stability analysis of breakwater and approach
channel slope was also carried out using numerical modeling Software FLAC-2D which calculates the FoS by
Strength Reduction Technique. The present problem was run in stages — Stage I : for initial state conditions
to obtain stresses in foundation before construction of breakwater, Stage Il : Rubble layers of breakwater
were added to the foundation and Stage III : proposed excavation portion in approach channel was removed
to obtain final stress conditions. Finally, the model was run for slope stability calculations to obtain FoS. The
analysis yielded FoS of 1.46 with very small critical failure surface on the breakwater slope near toe of lee
side slope. Thus, it is seen that the result of FLAC analysis is similar to analysis by Limit Equilibrium method.
Further, a revised cross-section of approach channel with sheet piles was received from project authorities.
In this section the approach channel slope started from lee side breakwater toe with slope of 1(V):6.4(H) up
to bottom of the proposed navigation channel. From Slope stability analysis of this revised section of
approach channel and breakwater slopes using Limit Equilibrium method it was concluded that since the
values of FoS of slip circles at various locations are more than the minimum required value of 1.2; the
approach channel and lee side breakwater slopes are geotechnically safe from slope stability point of view
under static loading conditions.

Paradip Port lies in seismic zone Il (Moderate Damage Risk Zone) as per the seismic zoning map of India
given in IS 1893:2002. In view of presence of fine silty sand in the foundation strata, liquefaction potential
assessment studies were conducted using Seed’s Simplified method. Results indicated that the Factor of
Safety against liquefaction (FoSiq) at various depths is more than 1.0. Hence it is concluded that there is no
possibility of occurrence of liquefaction in soil strata underneath South breakwater.

PIII|I|||Il|'||||illrlklllllllll

880

)

T

2% i Angun 111
52 07 Satary 147

Layout of Paradip Port Critical Slip Circle for Revised Cross section
of approach channel and breakwater
(FoS=1.47)

LD P T -

- ©



Annual Report | 2018-19

5616 - URTSIY 4SS, ST & TERIUS TUT SWHA AIHT BT Y-dPp-1P! R
fa=zeryor

URTE §eRME URd & gdf de W Sifean & SRaRigqR fra & fRud 81 7t 3R §7Id @t Wit & T W fRyd a8
T URA & 9RE UHT UTHl & ¥ T 3R Ydf d¢ W I §3T g1 YR &Hdl ¢ 8d daig & U [aWR 8q
RIS §9TS 718 § | IaTHTS & guR aRU & QR 1,85,000 AfH o Sesye] @Afe® e S8 ¢ e-io)) SgToll & SriT
! gfaun & e IuTH It i -19.8 Wer ad e har S| TeRTS SR AISTS gfg & HRUI IWEA alfed &
TR JR 3R &0 TIRIYS BT YA (RRAT & TR H RIS Fdd DI T8 | IUad &1 & H IWd §T, §&8
TIRIARUT GRT IRATIAd qerHTor & BRUI AURIYS BT FRURAT BT SHAT DR 8g Y-aB-1d! 3T BT UaTd 9T 7T |

SR RIS B slicadl gaM 3R IWHEA dlfigdT &I fRRAT &1 Gedid [0 W Yga vsfa gRT o m
RIRNYF R ST AEHT BT ST RET BT SHAT B P [T S-S TR § oA arat fafia Fdor geif &
foramrefi= foran w1 wifde aa &1 RET U 1.47 TR 7| TRIYS SR IUWTEA alfed] B gali o AR faRawor
RIS AISTT WHeddR FLAC-2D & IudT ¥ 1t fobarm Tam| a5 Witeadr Amaed IR0 A’ GRT YRET UIh
I TUFET HRaAT 8| T JHT o1 fawewor 9 @R & fFar @R 1 - aWRiYS & Ao  ugd g § urfie
gfaed 3faRIT S & forg fagawur, =R 2 - RRIy® Fafor o RS F o g & FWR 3 e TR & 87 B WRa
S fa=avT SR RT3 - Sifad ufded Rl U & & fore IuHH a1fgesT & TRaTfad Sca= YT 82T &) fa=ayur|
3id ¥, ga R TRI&01 Td JR&M T Ut HRA & g S fosar 1| faRaivor § aRIuS & Sficdd IR &
U gaM W 3fd oY shifdes g0 uran 77 foryesT YR&M UMk 1.46 ATl 39 YR FLAC Ud AT Hge Ugld gRT fdbt 7T
fa=eroon & afomat & ST urs W

a1 B, gRIeHT MRl & IUTHA dTfedT sa H eugd & WY Sfed siwye Ui g3l 39 3i®e § dORIu®
& 3ficad! IRIT ¥ SUTHA dlfged! & URATAd dd ab e 1V:6.4H § | IR 3fJwdg & IWHA aledh! Ud aRIUS
ST T AT I Usid g1 foby 7T FRRAT fa=aiwor § I U 7T o S1efT- ST Wkl 9 T[orRA aret fafve Jdor gt
BT YREM IO 1.2 F 31fAF ¢ 1 SUY Tg e et STl § fb aRiees &1 sfiead! ga 3R ST alfgd a Y-
bt =P T wifia yR fRuf S R R g |

ORI TA ST 1893:2002 & SHIHR YRA & Y&HUIg TaRl & & 11l F ST 81 YU & 11l BT T gy shiam &t
¥ Fifpd fear ma B1 wEA e ¥d @1 Hiag TR A IuRfT & I s & gorund usfd ¥ sdiemRor JuTe
i fosar T a8 U T 6 fafid TeRTs & g Sdievur JREM O (FoS) 1.0 ¥ S1ET g1 S99 U8 sy
e oraT § fob SR RIRIYS & e HiNg Jal WR & SdIdhR0 §1F &1 WU T8l 8|

TR 3¢ & SWHA qIeHT Td dTRIUS
AT B Hifdd TUVT I (GRET 0D = 1.47)

192

- ©



Annual Report | 2018-19

5642 - STUDIES FOR EVALUATING THE PHYSICAL PROPERTIES OF COARSE AGGREGATE FOR
LOWER TAPI PROJECT, JALGAON, MAHARASTRA

Padalse Dam a colgrout masonry gravity dam having height of 21.8 m and length 860 m is under
construction on Tapi river in Jalgaon district of Maharashtra. The construction of the dam is being carried
out using colgrout masonry and plain cement concrete. Before using the coarse and fine aggregate for
masonry and concreting purpose, various physical properties of the aggregate material are required to be
evaluated in laboratory. For assessing suitability of coarse aggregate in mass concrete for using in dam
construction, Project Authority requested CWPRS to undertake studies to conduct the various tests on
coarse aggregate materials.

Accordingly, studies have been conducted at CWPRS, Pune. One of the required studies includes evaluation

of physical properties of coarse aggregate samples for use in construction of gravity dam using colgrout
masonry and plain mass concrete. The main important parameters of aggregate for the construction of dam
is stability, strength and durability. The said report covers the studies carried out on supplied samples of 10
mm, 20 mm and 40 mm size coarse aggregates obtained from six quarries to evaluate their physical
properties such as Aggregate impact value, Aggregate crushing value and Aggregate abrasion value (Los
Angeles). After carrying out laboratory studies, it has been observed that aggregates from all quarries
satisfy the requirement of aggregate crushing value, aggregate impact value and aggregate abrasion value as
per BIS criteria and is suitable for dam construction as far as strength parameters are concerned.

Abrasion Value
60 4 50
40 3284 2946 3247 3072 30.57 2895

30
20
10
O T T T T T T
O O -
\be
$’b\'°

Los Angeles Test of Aggregate Abrasion
Value

Aggg://gate Abrasion Value (%)

Type of Quarries

Aggregate Abrasion value of coarse Aggregate




Annual Report | 2018-19

5642 - HERTY IT & STerlig ﬁf@;gﬁ;v%r? gfaieT & fore Wifae o &1 geaied
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HERTY & et ford # Foardt ae 1 & smd ardt et W 860 Hiex TRl 31R 21.8 Hiex St oM Trarsyu
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5654 - STABILITY AND SETTLEMENT ANALYSIS FOR PROPOSED TRAINING WALLS AT
TENGINAGUNDI - ALVEKODI IN BHATKAL DISTRICT, KARNARTAKA

The Port Division of Karwar had proposed to construct training walls for development of fish landing centres
at Alvekodi and Tenginagundi in Bhatkal Taluka of Uttar Kannada district, Karnataka. Alvekodi and
Tenginagundi are two villages located on either side of the banks of a creek near the estuary of Venkatapur
River. Training wall sections for both Alvekodi and Tenginagundi sides were designed by CWPRS based on
the desk and wave flumes studies. Further, project authorities referred studies for geotechnical stability of
the training wall to CWPRS.

In this regard, hydraulically safe training wall sections were assessed for geotechnical stability. The slope
stability and settlement studies were conducted for total of six sections. Five sections were considered for
both sides and one additional section for Tenginagundi side training wall, totalling 11 combinations were
studied.

Slope stability studies of the five sections of Alvekodi side training wall using limit equilibrium method
indicated stable slope for all sections on sea side. The slope stability for the Channel side sections were
found to be safe in two sections, but the remaining three sections with the design slope of 1:1.5 were found
to be unsafe.

Critical Slip Circle for Channel side of design section (FS:1.17) - Required modifications

Therefore, these three sections were modified by providing flatter slope of 1:2 above the berm for channel
side. Two dimensional analysis of all the sections (design and modified wherever applicable) was conducted
using numerical modeling software FLAC to compute settlement and lateral displacement at the toe of the
training wall. Both the parameters were found to be negligible with maximum values of 8.95 cm and 8.9 cm
respectively. Therefore, design/ modified sections were found to be stable with respect to settlement
analysis. Similarly for Tenginagundi side training wall, sea side and channel side slope of sections were
found to be stable except for channel side slope above the berm of three sections. The sections were
modified by increasing the slope from design value 1:1.5 to 1:2. In this case also, various design section and
modified sections were found to be stable with maximum settlement of 12.56 cm.
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Critical Slip Circle for Channel side of design Displacement vector for section along Alvekodi
section (FS:1.17) — Required modifications side (Maximum settlement: 4.64 cm) as
computed from settlement analysis using FLAC
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5654 - Hlc®d & IR HAS fora A fRIF TN St-sredPis! & uarad A= dlarR &1
fRRar 3z fAwe faxawor

O f&dioH, RAR 7 FHlcd F IR HAS Od & Hehd dIqdl I Hadliel iR TMArES & Ao IR
$g & o™ & fu FEau dar &1 Fafn $9 &1 wE G 81 ssiel ok diHNEl Mia e A
F U9 T W F FR R §1 sradidl iR NS SF argett & fau fdmer daRr @Et &1 b eIk
f3orem gRT 3 R T aIfere Udtemr & SMyR W fESeA frar mar unl uRaer wfdeRor 3 s
AR &1 Y-dh-1! fRRAr fazawor 9. iR 3. o ren &t Ay fasam

Y ddy H, o ¥ U 9 GRfEd R far dSi a1 Y-de-iiel RRAT & i gegied fear @ gad
fRRAT 3R fved &1 siwm oxA & oy, oo 88 I8! W fGuR e mr- g=f famr dlar & fou uiw
TS SR NS fur AR & fau te sifafed TS Wgaa & IEl & TR & oguR $d AR 11
A & WY e fear

a7 dgad ugfd &1 ITAT FHRd U Scddlsl A0 AR & UE TSl & eaH RRAT @Al 9 98
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5655 - ANALYSIS AND INTERPRETATION OF POWER HOUSE INSTRUMENTATION DATA
FOR THE PERIOD JANUARY 2017 TO JUNE 2017, 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, Uplift Pressure Meters,
Pore Pressure Meters, Joint Meters, Temperature Meters, Strain Meters, Stress Meters etc., have been
installed at various pre-selected locations by M/s Encardiorite Systems, Lucknow under the supervision of
Project Authority. Project Authority requested CWPRS to take up the study of analysis and interpretation of
Power House instrumentation data. Data from all the installed instruments are recorded by Project Officials
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. Since data from some instruments have been found
erroneous and inconsistent, hence not analysed and included in the report.

The parameters namely 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 are less than the theoretically estimated value.

The pore pressure shown by Pore Pressure Meters installed at higher elevation than peak Tail Race Channel
water level, may be due to saturation of surrounding rock mass due to reservoir water level which has been
verified during recent site visit. Pore pressure may be reduced by drilling relief holes upto sufficient depth
at upstream of Power House structure. Although some Joint meters initially show very high differential
settlements, has not contributed any physically noticeable distress in the structure. Data for considerable
period of time is required to be studied before commenting on safety aspect of Power House structure. The
trend of graphs of all temperature meters is cyclic in nature indicating normal behaviour of Power House
structure. The measured compressive and tensile strains and vertical stress remain within compressive and
tensile capacity of concrete and show cyclic behaviour.
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Figure 1Indira Sagar Dam along with Power TimePerod—
House Variation of Relative Vertical Deformation at Unit

joints 5-6-8 at different elevations
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5661 - ANALYSIS AND INTERPRETATION OF DAM INSTRUMENTATION DATA FOR PERIOD
JANUARY 2017 TO DECEMBER 2017 FOR NON-OVERFLOW BLOCK 25, INDIRA SAGAR DAM,
M.P.

A 92-meter high and 653 meter long Indira Sagar dam is a concrete gravity dam across river Narmada in
Madhya Pradesh consisting of 27 blocks, of which block nos 1 to 3 and 25 to 27 are non-overflow blocks
while block nos. 4 to 24 form 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
behaviour of 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 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 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.
Studies though primarily cover the results between Jan 2017 to Dec 2017, for the sake of continuity,
monitoring behavior of instruments for the entire period between January 2003 to December 2017 has also
been covered. 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 may 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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5668- ANALYSIS AND INTERPRETATION OF DAM INSTRUMENTATION DATA FOR PERIOD
JANUARY 2017 TO DECEMBER 2017 FOR SPILLWAY BLOCK 13, INDIRA SAGAR DAM, M.P.

Indira Sagar dam is a concrete gravity dam having height 92 m and length 653 m built across the river
Narmada in Madhya Pradesh, consisting of 27 blocks of which block nos. 1 to 3 and 25 to 27 are non-
overflow blocks while block nos. 4 to 24 form spillway portion. Besides irrigation, the dam further envisages
power generation of 1000 MW 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, No Stress Strain meters, Thermometers etc. have been installed
in Spillway Block No.13 at different levels and varying distances from dam axis by M/s Encardiorite Systems
under the supervision of Instrumentation group, CWPRS, Pune. Data 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 2017 to Dec 2017, for the sake of continuity monitoring behavior of
instruments for the entire period between January 2003 to December 2017 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. During the year 2017, differential displacement at block joints has suddenly increased beyond
permissible limits which require attention.
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5676- GEOTECHNICAL STUDIES FOR SEEPAGE AND STABILITY ANALYSIS OF HINGLO DAM,
DIST. BIRBHUM, WEST BENGAL

Irrigation & Waterways Department, Govt. of West Bengal have entrusted the work of safety audit of various
earth dams, bridges and barrages in West Bengal to M/s WAPCOS Ltd.Out of this, geotechnical studies for
safety and stability analysis of 15 number of earth dams is entrusted to CWPRS by M/s WAPCOS Ltd; Hinglo
dam being one of them. The dam having length of 1158 m and reported maximum height 12 m above
foundation level was constructed in the year 1976 in Birbhum district of West Bengal.

CWPRS officers visited dam site on 16/04/2018 to witness present condition with respect to various
stability aspects of the dam. During visit, few depressions, animal burrows, undulations were seen at some
locations on the slopes and seepage was reported to occur at high water levels. Due to unavailability of
required data for conducting studies,except design cross-sections at two chainages, it was suggested to
undertake 1) Survey work of the dam to regenerate cross-sections and 2) Detailed geotechnical
investigations by drilling boreholes in dam body and foundation to obtain soil properties.

Based on survey drawings and bore hole investigations, two cross-sections of the dam were finalized for
analysis viz. Zoned section (C/S 16) and Homogeneous section (C/S 13). Seepage analysis was conducted
using software Plaxis 2D which is finite element numerical modeling software. Results of analysis
indicatedthat seepage discharge quantities are 4.251/day/m and 11.61 1/day/m for zoned and homogeneous
sections respectively. These values are lower than allowable seepage through earth dam (100 1/day/m).
Moreover, it was found that no buildup of pore water pressure is occurring in downstream zone of the dam,
which is favorable condition from stability point of view.Slope stability was analyzed using limit equilibrium
method. Software with facility for automatic search of Factor of safety (FS) was used. FS values for zoned
section (C/S 16) were 3.0 and 1.8 for steady seepage and sudden drawdown conditions respectively. For
homogeneous section (C/S 13) FS values were 2.71 and 1.68 for respective conditions. Values of FS were
more than required values of 1.5 for steady seepage and 1.3 for sudden drawdown condition as specified by
IS 7894:1975.

From analysis it is inferred that Hinglo dam is safe from seepage and stability point of view. However,
installation of ‘V’ notch weirs and piezometers is suggested for measurement and monitoring of seepage
quantity and pore pressure. Adequate drainage system comprising of cross drains, longitudinal drains, toe
drains, etc for collection and drainage of seepage water designed as per IS 9429:1999 is also recommended.
Regular maintenance of the dam along with repairs as per CWC guidelines is advised.

bl
INITIMANIAIN]

Zoned dam section (C/S 16) - Pore water pressure Homogeneous dam section (C/S 13) - Critical
Contours (Steady Seepage condition) Slip Circle (Steady seepage condition) FS=2.71
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5597-MONITORING OF BLAST VIBRATIONS DURING DEEPENING & WIDENING OF
NAVIGATIONAL CHANNEL OF JAWAHARLAL NEHRU PORT (PHASE II), NAVI MUMBAI,
MAHARASHTRA

Jawaharlal Nehru Port, Mumbai is managed by the Jawaharlal Nehru Port Trust (JNPT), Navi Mumbai, which
is an autonomous organization of the Government of India. With increasing cargo handling requirements
and competition from neighboring ports, under ambitious “Sagarmala” Project conceived by MOWR, RD &
GR of Government of India, NPT has been entrusted with widening and dredging of exiting navigational
channel in order to handle new generation container vessels with deeper drafts. Accordingly, NPT has
planned for the capital dredging of its navigational channel, which involves about 1.73 million cubic meter of
rock dredging. In this connection, JNPT Authorities have engaged M/s Boskalis Smit India LLP in Joint
Venture with M/s Jan De Nul (BSI - JDN), Mumbai to carry out work involving removal of hard rock by
underwater controlled blasting technique. With a view to ensure safety of various adjoining structures of
JNPT and in particular, the Elephanta caves, located near the blasting sites against blast vibrations, as
designated by M/s BSI, CWPRS, Pune, has been requested to design blasting patterns and safe charge per
delay including monitoring of blast vibrations at above mentioned structures to complete the rock dredging
work safely and within a stipulated timeframe. Fig. 1 shows the six drilling rigs mounted on drilling barge at
JNPT. Fig. 2 shows Engineering seismograph (a) MiniMate and (b) Mini Supergraph. Peak Particle Velocity
(PPV) levels of 1 mm/s and 10 mm/s have been recommended by CWPRS as safe vibration levels for the
Elephanta caves and various other civil structures respectively against blast vibrations based on previous
working experience and guidelines of IS 14881:2001. The blasting work has been completed by conducting a
total of 45 blasts during the period between 14.12.2017 to 25.03.2018. Orica Powergel C explosives with
NONEL delay detonators have been used for the entire blasting oparations. The charge weight per delay has
been varied between 11.61 kg to 54.63 kg depending on the type of rock strata encountered, its hardness
and to achieve requisite profile. The ground vibration resulted from these blasts have been monitored at
Elephanta Caves and various nearby civil structures using three components engineering seismographs. Fig.
3 shows the blast vibration monitoring locations at Elephanta Jetty and Elephanta Cave No.1. During blasting
operations, the vibration levels observed at Elephanta caves are well below the suggested safe PPV level (1
mm/s). The PPV levels observed on various nearby civil structures viz. NPT Berth, Landing Jetty, Gharapuri
Panchayat Office, Shallow Water Berth, Jawahar Dweep 4 have been found to be varying between < 0.4
mm/s to 3.33 mm/s, which are well below the adopted safe vibration level (10 mm/s). After post blast
inspection of the monitoring points and the nearby structures, it has been concluded that the present
blasting operations have been carried out safely without endangering the safety of the nearby important
structures especially Elephanta Caves which is also an World Heritage Site.

Geaphone Location
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Six drilling rigs mounted on Engineering seismograph Vibration monitoring at Elephanta
drilling barge at JNPT (a) Mini Mate and (b) Mini Cave
Supergraph
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5626 - ESTIMATION OF SITE-SPECIFIC SEISMIC DESIGN PARAMETERS FOR PHINA SINGH
MEDIUM IRRIGATION PROJECT, HIMACHAL PRADESH

The Phina Singh Medium Irrigation Project (PSMIP) envisages construction of a concrete gravity dam across
the River Chakki, at Sadwan, Himachal Pradesh at Lat. 32224’ 04” N and Long. 75259’12” E. The site of
proposed dam, of height 22 m and length 160 m, lies in Zone 1V 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 for earthquake resistant design of the
various components of the project, using both deterministic and probabilistic approaches. The spectra of
MCE magnitude of 8 associated with decollement surface at a closest Rupture distance (Rrup) of 18 km and
Rjb distance of 5 km, estimated using two attenuation relations with equal weights, have the highest
spectral amplitudes and is taken as the 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. Both
for MCE and DBE level of ground motions, the deterministic spectral amplitudes for horizontal component
are seen to be higher than the probabilistic spectral amplitudes for all periods except for few lower periods,
while for the vertical component, the deterministic spectral amplitudes are higher than the probabilistic
spectral amplitudes for the entire period range. At the period of interest, the difference between the two
spectra is found to be higher than 25% for the horizontal and vertical components of both MCE and DBE
levels. Hence, the average of the two has been taken to be the target response spectra for MCE and DBE
levels of 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 0.52 g and 0.38 g for MCE condition, and 0.31 g and 0.21 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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5660 - ESTIMATION OF SITE-SPECIFIC SEISMIC DESIGN PARAMETERS FOR KURI-GONGRI
HYDRO ELECTRIC PROJECT, BHUTAN

The proposed Kuri-Gongri (KG) Hydro Electric Project (HEP) envisages construction of a 250 m high and
484 m long concrete gravity dam on the river Kuri and Gongri with Latitude 270 02’ 34” N and Longitude
910 14’ 06” E, The installed capacity of the project will be 2640 MW. The project is located on Kuri-Gongri
River in Pemaghatshel and Mongardzongkhag of Eastern Bhutan. Using regional data on tectonic features
and associated seismicity, along with local geotechnical characteristics, site-specific seismic design
parameters have been estimated for earthquake resistant design using both deterministic and probabilistic
approaches. In the deterministic approach, the 5 % damped response spectra of horizontal and vertical
ground motion have been evaluated with a confidence level of 0.84 for different MCE magnitudes associated
with different tectonic features. For both the components of ground motion, it has been observed that the
deterministic spectra obtained for the event associated with the MBT is highest throughout the entire period
range. For DBE level of ground motion, the spectra are computed as half of those of MCE condition and with
one standard deviation less as well (at median value). Since the spectral amplitudes obtained at median
value are higher, they have been taken to be the deterministic target response spectra. The probabilistic
estimate is based on the total seismicity expected to occur in various seismic source zones identified in the
region. Using the total expected seismicity, the 5 % damped horizontal and vertical spectral amplitudes at
various natural periods with a confidence level of 0.96 during a life period of 100 years is obtained (return
period ~ 2475 years). For the DBE level of ground motion, the 5 % damped probabilistic response spectra
are obtained with a confidence level of 81 % in 100 years (return period ~ 475 years). For both the
components of ground motion, the probabilistic spectral amplitudes are seen to be higher than the
deterministic spectral values in the low period (high frequency) range, whereas, the deterministic spectral
amplitudes are higher in the rest of the period range. Hence the envelope of both the deterministic and
probabilistic spectra have been taken to be the target spectrum for MCE and DBE conditions for horizontal
as well as vertical components of ground motion. 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 0.47 g and 0.25 g for MCE condition, and 0.29 gand 0.17 g
for DBE conditions respectively.
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5662-SITE INSPECTION OF KRISHNA RAJA SAGARA DAM REGARDING SAFETY OF THE DAM
FROM ADVERSE EFFECTS OF THE BLASTING ACTIVITIES AT NEARBY QUARRIES

Krishna Raja Sagara (K.R.S.) dam is located across the River Cauvery near Kannambadi village in
Srirangapatna Taluka of Mandya District at Karnataka state. The dam is a multipurpose gravity dam of length
2621 m, top width of 4.12 m and has a maximum height of 44.66 m from the deepest foundation level. The
dam has been constructed with locally available granite stone masonry and surki mortar has been used as
cementing material. Reservoir created by the dam is also utilized by Department of Fisheries and the dam
foot Vrindavan Garden is also a famous tourist attraction. Google Earth view showing KRS Dam, its North
and South Gates and surrounding areas including part of the reservoir is shown in Fig.1 Several Granite
stone Quarries at the vicinity of KRS Dam are in operation since last several years. The distances of these
Quarries from the North Gate of the K.R.S. Dam is about 5.9 km to 7.4 km as shown in Fig. 2. Recently, two
possible signatures of Quarry Blasts of varying intensities at a time gap of 6 seconds has been recorded at
the seismic monitoring station located at K.R.S. Dam. In view of this, the blasting Activities have been
stopped within a radius of 15-20 km from the K.R.S. Dam. In this connection, K.R.S. Dam Authorities
requested CWPRS to take suitable action in connection with inspection / surveying the area within 15 to 20
km from Dam and to propose a plan to regulate any activities which can harm the dam structure. In response
to this, site inspection has been conducted by the CWPRS officials based on which few observations have
been made to assist Project Authority to decide future course of actions in terms of safety of K.R.S. Dam from
indiscriminate and undesirable effects of blasting operations at quarry zone.

Since there are a number of villages scattered around the quarry zone which are more closer to the quarry
zone compared to the location of K.R.S. Dam, Controlled Blasting and its continuous Monitoring are required
to be carried out to safeguard the Dam as well as nearby villages from the adverse effects of blasting. Since,
several quarries are in operation, the blasting pattern recommended for one Quarry cannot be used for other
quarries and keeping in view of the same, further field studies are required to be carried out. It is further
suggested that, day to day records of blasting pattern comprising of parameters such as burden, spacing,
depth of hole, diameter of hole, stemming length, number of holes per blast and charge weight per delay
may be kept by the Quarry Owners so that, the same can be made available in future to various Authorities.

Approx. radial distance of nearest point of quarry
Google Earth Satellite image showing K.R.S. Dam, zone from North Gate of K.R.S.Dam

location of North and South Gates of Dam
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5678-NON-DESTRUCTIVE STUDIES FOR ASSESSMENT OF QUALITY OF IN-SITU CONCRETE OF
25 MW T.A. FOUNDATION OF UNIT NO. 6, ROURKELA STEEL PLANT, ODISHA

The Captive Power Plant No.1 (CPP-1) consists of 5 x 25 MW of turbine units (Unit 1, 2, 3, 4 and 6) to meet
the power requirement of the Rourkela Steel Plant (RSP). The foundation has been constructed more than
50 years ago using concrete having unconfined compressive strength of about 22.5 MPa. Based on request by
RSP Authority during May 2018, non-destructive testing of the concrete of T.A. foundation, Unit No. 6, RSP
Rourkela by Ultrasonic Pulse Transmission and Rebound Hammer technique have been carried out during
October 2018. In-situ Ultrasonic and Rebound Hammer testing in progress during the field study are shown
in Fig. 1 and the monitoring of the tests is shown in Fig.2. The present studies have been undertaken with the
turbine, alternator and other ancillary equipment in their designated fixed position, and hence only
accessible portions of the foundation could be tested using both Cross and Surface Probing techniques of
UPV. In order to cover maximum portion of the concrete structure of T.A., 250 mm x 250 mm grid points
have been marked on opposite faces of all the 6 columns, 4 longitudinal beams and transverse beams.

A Portable Ultrasonic Non-destructive Digital Indicating Tester (PUNDIT) equipment with 54 KHz
transducers and Schmidt Rebound Hammer have been used for evaluating the in-situ quality of the
structural concrete of the T.A. foundation. The distribution of compressional wave velocities for the
Longitudinal Beam between Col. 1A and 2A is shown in Fig.3. P-wave velocity has been recorded for 631 grid
points and Schmidt Hammer Rebound Numbers have been recorded for 417 grid points. After analysis of
test data and comparing the observed values with the adopted velocity and Rebound Number criteria in
respect of in-situ quality of concrete for most part of the TA foundation (Unit-6) has been found to be of good
to very good quality.
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5590-TESTING AND CALIBRATION OF TRANSIT TIME ULTRASONIC FLOW METER USING
PRIMARY GRAVIMETRIC STANDARD FOR M/S MECHATRONICS SYSTEMS PVT. LTD., PUNE

The measurement of flow rate is very significant for effective utilization of available water resources. It is
also important to properly determine the best suited metering technology for custody transfer or process
control applications. CWPRS facility was visited by representatives of M/s Mechatronics Systems Pvt. Ltd.,
Pune on 18t of July, 2016 to assess the testing facilities. They appreciated the facilities at CWPRS and it was
found that the facilities are adequate for the testing of the transit type flow sensor. The calibration of transit
time flow meter is proposed to be carried out at HMC laboratory using Gravimetric primary flow
measurement system. Performance testing of 900 mm transit time flow meter was carried out in accordance
with internationally accepted standards on weighing method for flow meter calibration and the test results
were found satisfactory.

Transit time Ultrasonic Flow meter
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5609- PERFORMANCE TESTING OF SAMPLE SUBMERSIBLE PUMP SETS FOR IRRIGATION
DEPARTMENT, UTTAR PRADESH, LUCKNOW

Irrigation Department, Uttar Pradesh (IDUP), Lucknow had requested CWPRS to undertake hydraulic
performance and overload tests on submersible pump sets for M/s LUBI Industries LLP, M/s Rockwell
Pumps & Motors Pvt. Ltd.& M/s WPIL Ltd. Accordingly, performance tests were carried out during
10.01.2018 to 17.01.2018 and 12.02.2018 to 14.02.2018 for various pump manufacturers as desired by
IDUP.

The details of the studies carried out and findings of performance data on each of these pumps are as
follows:

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

e Over voltage and under voltage performance of motor of submersible pumps at 456 Volts and 353
Volts respectively. Power factor at rated output of motor.

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

e The performance of these sample pump sets was observed against guaranteed values specified by
IDUP.AII the tests were carried out in accordance with IS 9137:1978. However uncertainty levels in
the measurements carried out during the tests were much better than IS stipulations, especially for
the flow rate, input power and pressure measurement.

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

Following recommendations were given:
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.

Submersible Pump Test Rig Submersible Pump under test
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5636 - PERFORMANCE TESTING OF ELECTROMAGNETIC CURRENT METERS FOR BHARAT
ELECTRONICS LIMITED, PUNE

The measurement of flow is required for management purposes including water resources planning,
pollution prevention, and flood control. There are numerous techniques and meters for measuring flow rates
in open channels. Measurement of local velocities within a gauging section i.e. at open channel is measured
by conventional rotating element type water current meters and non rotating type current meters. For
rotating type current meters, the process of experimental determination of the relationship between velocity
of flow and the rate of revolutions of its rotor is known as calibration. For non rotating type current meter,
the performance testing of the instrument is done. The non rotating type current meters (stationary) such
as electromagnetic current meter (ECM) are suspended from the rating trolley by a rigid rod and drawn
through still water contained in the tank at a number of steady speeds of the trolley. The velocity indicated
by its display unit is compared with the corresponding trolley speed to know the error in the measurement.
Accuracy of discharge measurements using current meters depends largely on precision of calibration. To
achieve precision in calibration, special facilities and expertise are required. The best way of calibration of a
current meter is to tow the current meter in still water at known velocities. The International Standards ISO
3455 : 2007 and Bureau of Standards IS 13371 : 2014 specify the procedure of calibration of current meters
in Rating Tank. An ECM has edge over other types of current meter as it measures the velocity with required
accuracy in lower range, in weed-infested water and in water with high incidence of entrained material /
concentrations of suspended solids

M/s Bharat Electronics Limited (BEL), Pune, Ministry of Defence, entrusted the work of calibration of eight
nos. of ECM to CWPRS. M/s BEL has assigned the task of calibration of ECM to its manufacturer M/s Acorn
Control, Pune. Accordingly, the performance testing of the ECM was carried out in presence of M/s Acorn
control, Pune. The ECMs are used for measuring distance travelled by a floating military vessel on water for
Indian defence forces.

An ECM works on principle of Faraday’s law. It generates a magnetic field inside its tube and the water acts
as a moving conductor. Water moves through the sensor tube. As the vessel moves over water,
electromagnetic field (e.m.f.) is produced between electrodes embedded in a tube. Electrodes mounted
within the probe head detect changes in the electric potential of the water, caused by its movement through
the magnetic field. In turn it produces e.m.f which is linearly proportional to its flow velocity. This potential
is then amplified, and converted into a readable format. It gives velocity reading as output which is then
integrated over time to show distance travelled.

The performance tesing of these ECMs are carried out using current meter rating trolley facility. During the
testing, the ECM is suspended on the rear side of the trolley by a rigid rod. The rating trolley is moved at a
number of steady speeds and velocity indicated is compared by the sensor on its display unit of ECM. The
speed of rating trolley and corresponding velocity indicated by the display unit of ECM almost matched. The
error in measurement is within specified accuracy of £ 0.05 m/s in the velocity range of 0.5 m/s to 2.55 m/s.
It shall be ensured that the electromagnetic current meter is calibrated in its entirety, as a matched set of
sensing head, control electronics and signal cable. If any of these is changed, the new set is re-calibrated.
Regardless of the usages, the ECMs shall be calibrated at least once in three years.
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Electromagnetic Current Meter Model
SVS-600A

Experimental Set Up for Calibration of Electromagnetic Current
Meter
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5651-HYDROGRAPHIC SURVEY AND CROSS SECTION PROFILING OF DIBANG RIVER (NHPC)
IN ARUNACHAL PRADESH CARRIED OUT USING DGPS BASED ECHO-SOUNDER SYSTEM

Dibang Multipurpose Project is a hydropower cum flood moderation scheme proposed on Dibang River in
Lower Dibang Valley District of Arunachal Pradesh. The Dam site is located about 1.5 km upstream of the
confluence of Ashu Pani and Dibang rivers and about 43 km from Roing, District Headquarter. The project
would moderate flood in the areas downstream of the Dibang Dam during the entire monsoon period

The project authority requested CWPRS, to conduct Bathymetry Survey of River Dibang at Gauge and
Discharge Site with reference to the subject cited matter, NHCP Ltd, The Dibang Dam is expected to provide
up to 2880 megawatts of hydroelectric power, and will also assist with flood control in the Dibang Valley.
The dam site lies at longitude 28° 20" 15" N, 95° 46’ 15" E and has a proposed hydro electric power
generation capacity of 2880 MW (12 unit x 240 MW ).

Among all the methods, Integrated Bathymetric Survey is the only direct measurement method, in which the
location and the depth information are directly logged. The IBS system consists of a multichannel GPS
system for accurate position fixing, a dual frequency echo-sounder for measuring the live and original depth
(inclusive of deposits) and sophisticated data logging and analysis software. Data collection, processing and
calculations are done by proven algorithms on processing software. The results are more accurate than any
of the conventional survey methods.

The present study was carried out for NHPC’s upcoming project on Dibang River, to estimate the river cross
section profiles and other parameters such as depth, area elevation etc. The survey was taken up at an
elevation of 294.66 m, during this period; the water spread area was around 1 km2. The bathymetry survey
conducted for entire area with 20 meter grid level which includes five cross section as per requirement at
Gauge and Discharge site for depth measurement. A motorized fiber boat arranged by project authority was
used for this work. The Kongsberg EA-400 precision hydrographic single beam dual frequency echo-
sounder logged depth data using operating at 210 KHz and 38 KHz using HYPACK digital data logging
software. The position was logged with Trimble SPS 351 DGPS receiver, the GPS antenna for catching
satellite, a ten 4 port USB to serial RS 232 Hub stored data in Laptop.

The data was collected at 34 cross sections between the dam axis to upstream one km which included the
G&D cross section. The collected data is edited and filtered using HYPACAK and Matlab software and
analyzed for the area elevation, contour and 3-D profiling with the help of Navisoft, AutoCAD and Surfer.The
results of the survey indicate that there is maximum depth of 13 meters at waterlevel of 294.66 meters. The
capacity of the river in the area of survey is 445369 cubic meters at RL 294.66 m.
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5597-MONITORING OF BLAST VIBRATIONS DURING DEEPENING & WIDENING
OFNAVIGATIONAL CHANNEL OF JAWAHARLAL NEHRU PORT (PHASE II), NAVI MUMBAI,
MAHARASHTRA

Jawaharlal Nehru Port, Mumbai is managed by the Jawaharlal Nehru Port Trust (JNPT), Navi Mumbai, which
is an autonomous organization of the Government of India. With increasing cargo handling requirements
and competition from neighboring ports, under ambitious “Sagarmala” Project conceived by MOWR, RD &
GR of Government of India, NPT has been entrusted with widening and dredging of exiting navigational
channel in order to handle new generation container vessels with deeper drafts. Accordingly, NPT has
planned for the capital dredging of its navigational channel, which involves about 1.73 million cubic meter of
rock dredging. In this connection, JNPT Authorities have engaged M/s Boskalis Smit India LLP in Joint
Venture with M/s Jan De Nul (BSI - JDN), Mumbai to carry out work involving removal of hard rock by
underwater controlled blasting technique. With a view to ensure safety of various adjoining structures of
JNPT and in particular, the Elephanta caves, located near the blasting sites against blast vibrations, as
designated by M/s BSI, CWPRS, Pune, has been requested to design blasting patterns and safe charge per
delay including monitoring of blast vibrations at above mentioned structures to complete the rock dredging
work safely and within a stipulated timeframe. Fig. 1 shows the six drilling rigs mounted on drilling barge at
JNPT. Fig. 2 shows Engineering seismograph (a) MiniMate and (b) Mini Supergraph. Peak Particle Velocity
(PPV) levels of 1 mm/s and 10 mm/s have been recommended by CWPRS as safe vibration levels for the
Elephanta caves and various other civil structures respectively against blast vibrations based on previous
working experience and guidelines of IS 14881:2001. The blasting work has been completed by conducting a
total of 45 blasts during the period between 14.12.2017 to 25.03.2018. Orica Powergel C explosives with
NONEL delay detonators have been used for the entire blasting oparations. The charge weight per delay has
been varied between 11.61 kg to 54.63 kg depending on the type of rock strata encountered, its hardness
and to achieve requisite profile. The ground vibration resulted from these blasts have been monitored at
Elephanta Caves and various nearby civil structures using three components engineering seismographs. Fig.
3 shows the blast vibration monitoring locations at Elephanta Jetty and Elephanta Cave No.1. During blasting
operations, the vibration levels observed at Elephanta caves are well below the suggested safe PPV level (1
mm/s). The PPV levels observed on various nearby civil structures viz. NPT Berth, Landing Jetty, Gharapuri
Panchayat Office, Shallow Water Berth, Jawahar Dweep 4 have been found to be varying between < 0.4
mm/s to 3.33 mm/s, which are well below the adopted safe vibration level (10 mm/s). After post blast
inspection of the monitoring points and the nearby structures, it has been concluded that the present
blasting operations have been carried out safely without endangering the safety of the nearby important
structures especially Elephanta Caves which is also an World Heritage Site.

Geaphone Location

- ] e

Six drilling rigs mounted on Engineering seismograph Vibration monitoring at Elephanta
drilling barge at JNPT (a) Mini Mate and (b) Mini Cave
Supergraph
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10.

11.

12.

13.

14.

15.

PAPERS PUBLISHED

P.S.Solanki, P.R.Khatarkar, “IPv6 readiness for CWPRS Network-A steps towards Migration from [Pv4
to [Pv6” published in “International Journal of Computer Science and Network (IJICSN)” Vol.7, 1s.02,
PP:54-56, [JCSN-2018-7-2-107.

Sarvesh Kumar Yadhav, “Application of Cloud Computing in Libraries” published in “Information
Communication in Digital Era Present Scenario & Future Perspectives” PP:151-160.

M. Selva Balan, Dr. CRS Kumar, “Performance Evaluation of Adaptive Signal processing techniques in
Reservoir Bathymetry Data in IJCA Journal” published in “International Journal of Computer
Applications”.

P.D. Kamalasekaran, J.K. Singh, M.S. Bist, Ajay Sonawane, “Revival of dam instrumentation (TTP) of
Ukai Dam, Gujarat” by published in ” ISH Journal of Hydraulic Engineering”.

M.S. Bist, M. Selva Balan, J.K. Singh, S. Dhayalan “Role of ATG system in the flood protection study of
Surat City carried out at the physical hydraulic model at GERI” published in “ ISH Journal of Hydraulic
Engineering”.

Dr. Rolland Andrade, D. Muralidharan, R. Rangarajan, “Movement of water flux through unsaturated
zones: a transient impact on In-Situ Potential field” published in “ Current Science Journal”.

Dr. Gadge P.P., Jyotiprakash V., Dr. (Mrs) V.V. Bhosekar, “Hydraulic investigation and design of roof
profile of an orifice spillway using experimental and numerical models”, Journal of Applied Water
Engineering and Research, IAHR, 6(2), 85-94.

Dr. Gadge P.P., Jyotiprakash V., Dr. (Mrs) V.V. Bhosekar,”"Hydraulic design considerations for orifice
spillways”, ISH Journal of Hydraulic Engineering, 10.1080/09715010.2018.1423579.

Dr. V. M. Prabhakar, Ashwini R Patil, Kishor Kumar Swain, Balaji B Mane, Mayur S, Nerkar, Puja C
Kharat, “Assesment of Water Quality Index of Indrayani River, Alandi , Pune, Maharashtra”,
International Journal Of Science Engineering and Technology Resaerch, vol 7, 1SS 6, pp 398-402,
ISSN; 2278-7798.

Shri. B. Gopikrishna, M.C. Deo, "Changes in the Shoreline at Paradip Port, India in response to climate
change”, International Journal of Geomorphology, 303, 243-255(2018) Doi.org/ 10.10.16/ j.
geomorph. 2017.12.012.

Shri. B Gopikrishna, M.C. Deo, “Sediment transport and shoreline shifts in response to climate change
at the tidal inlets of Chilka, India, Proceedings of the Institution of Mechanical Engineers, Part M:
Journal of Engineering for the Maritime Environment, Doi.org /10.1177/ 1475090217748755.

Dr R. Manivanan, “ Estimation of green house gases (GHGs) in fresh water reservoirs with possible
impact on climate change” , International Conference on Impact of Climate change on Water
Resources, Page No.13, August 2018.

A.Basu, A.A.Purohit, KA. Chavhan, “ A potential measure to reduce siltation in a macro tide
dominated partially enclosed dock: A case study”, 6t INCHOE Conference, September 2018.

Dr. Prabhat Chandra, V.B. Sharma, “Validation of model results with prototype for sedimentation
approach channel at Mormugao Port, Goa” 6t INCHOE Conference September, 2018.

A.V. Mahalingaiah, V.B. Sharma, Dr. Prabhat Chandra ,” Stability of tidal inlet for development of
fishing harbour at Alvekodi, Karnataka, India, 6th INCHOE Conference September, 2018.
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16. S. Madabhavi, N. Deshpande, S. Ambavane, A.A. Purohit,” Development of Mega container terminal- A
classical boost towards container trade of country”, 6th INCHOE Conference September, 2018

17. V.G. Gharat, S. Madabhavi, A.A. Purohit “Development of container terminal at the confluence of
Elephanta Deep and Nava creek-A challenging task” 6th INCHOE Conference September, 2018.

18. K.B. Bobade, S.G. Manjunatha, V.N. Katte, “ Hydraulic model studies for the development of proposed
western dock at Paradip Port, Odhisa, India” 6t INCHOE Conference September, 2018.

19. Jamir S.Bagwan,Prabhakar Chary, H.B.Jagdeesh, T.Nagendra “ Development of shallow basin random
wave model for kamarajar port-A case study” 6t INCHOE Conference September, 2018.

20. A .A. Purohit, S.P.Jagtap, “ Design wave consideration for the development of small craft harbours of
marine under Indian scenario ”, 6t INCHOE Conference September, 2018.

21. ASS. Chalawadi, H.B.Jagdeesh, T. Nagendra, “ Hydraulic physical model studies for the wave
tranquility and direction spread for deep draft multipurpose berth at new Mangalore port-A case
study” 6th INCHOE Conference September, 2018.

22. RK.Chuadhari, Santosh Kori, Dr. Prabhat Chandra, “Importance of the wave tranquility\studies for
evolving a fishing harbour layout” 6t INCHOE Conference September, 2018.

23. Neethu Mathew, Sagar Chanda, Dr. ].D.Agrawal, “Wave transformation along long navigational
channel”, 6th INCHOE Conference September, 2018.

24. H.C.Patil, Sagar Chanda, Dr. ].D.Agrawal, T.Nagendra, “Determination of wave propagation in harbour
basin using mathematical model technique”, 6th INCHOE Conference September, 2018.

25. R.K.Chuadhari, Dr. Prabhat Chandra, “ Optimization of approach channel width for 125000 DWT
LNG carrier”, 6t INCHOE Conference September, 2018.

26. Amol Borkar, Dr. Prabhat Chandra, “ Numerical wave modelling for development of port - A case
study” 6t INCHOE Conference September, 2018.

27. A.B.Pardeshi, Dr. Prabhat Chandra, Wave simulation to assess adequacy of water transport terminal -
A case study”, 6t INCHOE Conference September, 2018.

28. B.L.Meena, Dr.J.D.Agrawal, “ Simulation of offshore wave data and inshore wave data using ANN” 6th
INCHOE Conference September, 2018.

29. V.D.Kokane, V.K.Shukla, Dr. ].D.Agrawal, T.Nagendra, “ Disposal of dredged  material at Neil island
in A&N island using Mike 21 model” 6th INCHOE Conference September, 2018.

30. Apurva M.Kudale,V.S.Sohoni,B.M.Patil,A.V.Mahalingaiah, “Siltation problem at entrances of fishing
harbours located in inlets-A Review” 6t INCHOE Conference September, 2018.

31. V.K.Shukla, V.D.Kokane, Dr. ].D.Agrawal, T.Nagendra, Physical model studies for establishing a ship
repair facility in mattancherry channel at Cochin Port, Kochi”, 6® INCHOE Conference Septembe ,
2018.

32. Mandar Vaidya, Anil Purohit, Kanak Karambelkar, “Optimization of the alignment of navigational
channel in shallow coastal waters by FEM”, 6t INCHOE Conference September, 2018.

33. Mrs. M.V.Chhatre, Mrs. ].S.Edlabadkar, Dr.(Mrs)Tanushree Samanta, “ Geotechnical stability and
settlement analysis for breakwaters at karwar port-A case study” 6th INCHOE Conference September,
2018.
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34.

35.

36.

37.

38.

39.

40.

41.

42,

43,

44,

45,

46.

47.

48.

49,

50.

Mrs Vaibhavi Roy, S.N.Jha, B.M.Patil, ].Sinha, “Impact of coastal structures on shoreline along west
coast of India”, 6t INCHOE Conference September, 2018.

A.V.Mahalingaiah, N.V.Gokhale, N.S Ganesh, Dr. Prabhat Chandra, “Studies for restoration of damaged
breakwater at outer harbour at Vishakhapatnam Port, India” 6t INCHOE Conference September,
2018.

M.D.Kudale, A.V.Mahalingaiah, B.R.Tayade, “Rubble mound breakwaters-Indian Scenario” 6t
INCHOE Conference September, 2018.

B.R.Tayade, Dr. ].D.Agrawal, “Coastal protection measures for gas piplines-An Indirect Approach”, 6t
INCHOE Conference September, 2018.

AK.Singh, M.Karathikeyan, L.R.Ranganath, “Numerical modelling of tidal hydrodynamics and
sedimentation for the marina facility at Mandwa, India”, 6t INCHOE Conference September, 2018.

Parag A Kashyape, H.B.Jadeesh, T. Nagendra, “Simulation of tides in 3-D hydraulic physical
multipurpose model” 6t: INCHOE Conference September, 2018

Shradhha Agawane, A.K.Singh, L.R.Ranganath, S.N.Londhe, “Impact of coastal structure on
hydrodynamic and sedimentation in the vicinity of port”, 6t INCHOE Conference September, 2018.

Dr. R.Manivanan, Dr. ].D. Agrawal, T.Nagendra, “ Simulation of Littoral drift and bed level changes in
Chennai Region, Tamilnadu”, 6th INCHOE Conference September, 2018.

Rupesh Kumar, Kiran Barve, “Assessment of wave energy potential using 3-years offshore wind &
wave data near ratnagiri, Maharashtra”, 6th INCHOE Conference September, 2018.

Payal Chakote, A.K.Singh, L.R.Ranganath, P.R.Dixit, “Mathematical model studies for determining
outfall location of hot water discharge from power plant”, 6t INCHOE Conference September, 2018.

K.H.Barve, Komal S.Vighe, L.R.Ranganath, “Mathematical model studies of wave induced process for
the development of a small harbour in an inlet on the coast of India”, 6t INCHOE Conference
September, 2018.

Sagar Chanda, Dr. ].D.Agrawal, H.C.Patil, “Assessment of near shore wave climate using mathematical
model-A case study”, 6t INCHOE Conference September, 2018.

Vivek Dulal, L.R.Ranganath, A.K.Singh, P.S.Kulkarni, “Modelling of coastal sedimentation in gulf of
Kouch, Gujarat, India”, 6th INCHOE Conference September, 2018.

V.B.Sharma, R.S.Chaudhari, Dr. Prabhat Chandra, “ Significance of wave and current direction for
development of port layout”, 6th INCHOE Conference September, 2018.

Akhilesh Singh, Naval Jagtap, “Stabilization of estuaries mouth based on hydrodynamic behaviour
and sedimentation pattern”, 6t INCHOE Conference September, 2018.

Jiweshwar Sinha, Mrs. Shivani Sahu, Anil Bagwan, Mrs. Vaibhavi Roy, “Numerical modelling of
suspended sediment transport for restoration of a tidal creek in west coast of India” 6t INCHOE
Conference September, 2018.

A.V.Mahalingaiah, N.V.Gokhale, N.S Ganesh, Dr. Prabhat Chandra, “Design of coastal protection
measures for vertical cliff erosion with cavity formation”, 6t INCHOE Conference September, 2018.
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51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

L.R.Ranganath, A.V.Sriram, M Karthikeyan, “Numerical modelling of sedimentation pattern along
Karnataka cost” 6th INCHOE Conference September, 2018.

G.Dhanunjaya Naidu, S.Selvan, G.R.Tripathy, L.R.Pattanur, “Probabilistic Seismic Hazard Analysis for
Jabalpur area, Madhya Pradesh”, Journal of Indian Geophysical Union (JIGU) October, 2018.

P.S.Solanki,P.R.Khatarkar,Snehal V.Chaskar, “Cloud computing Technology for Efficient Water
Resource Management: a Literature survey”, International Journal of Computer Sciences and
Engineering (ICSE) October, 2018.

Jyothi Prakash, Arkadu, Shyamal Varthini Dinkaran, Dhinesh Ganapathy, Mallavarpu Venkata
Ramana Murthy, “Application of GFRP for Unburied submarine pipeline in Shallow Water of coaral
islands”, ASCE Journal of Pipeline Systems Engineering and Practice October, 2018.

V.S.Ramarao, M.R.Bhajantri, = V.V.Bhosekar, “Optimization Of Hydraulic Design Of URI-II Dam
Spillway” in 22nd International Conference on Hydraulics Water resources and Coastal Engineering
(HYDRO-2018) December 2018.

Mrunmay Junagade, Kunal Chandale, Shrishti Kenjale, R.R.Bahte, “ Analysis of performance of orifice
spillway using computational fluid dynamics” in 22nd International Conference on Hydraulics Water
resources and Coastal Engineering (HYDRO-2018) December 2018.

S.J.Ghule, P.M.Abdul Rahiman, S.R.Naidu, K.U.Farande, T.K.Sahu, “Surge analysis of long piping line: A
case study” in 22nd International Conference on Hydraulics Water resources and Coastal
Engineering (HYDRO-2018) December 2018.

V.S.Ramarao,M.R.Bhajantri, Dr. (Mrs)V.V.Bhosekar, K.T. More, “ Modification of spillway Ski Jump
bucket subjected to higher tail water levels” in 22nd International Conference on Hydraulics Water
resources and Coastal Engineering (HYDRO-2018) December 2018.

Prabhat Chandra, S.S.Chavan, “Utility of physical wave model for deepening of inner harbour and
approach channel at V.0.Chidambarnar” in 22nd International Conference on Hydraulics Water
resources and Coastal Engineering (HYDRO-2018) December 2018.

A.A.Purohit, M.M.Vaidya, K.R.Karambelkar, “ Assessment of suitability of dumping sites for the
disposal of dredged material in Macro tidal region by Hydro-Dispersive Modeling”, in 22nd
International Conference on Hydraulics Water resources and Coastal Engineering (HYDRO-2018)
December 2018.

Kuldeep Malik, N.A.Sonawane, M.K.Pawar, “Design of bank protection works down stream of
Hippargi barrage, Karnataka”, in 22nd International Conference on Hydraulics Water resources and
Coastal Engineering (HYDRO-2018) December 2018.

K.H. Barve, K.S Vighe, L.R Ranganath, “Numerical model studies to assess wave transmission through
array of wave energy converters, with different configurations”, in 22nd International Conference on
Hydraulics Water resources and Coastal Engineering (HYDRO-2018) December 2018.

Santosh Kori, Prabhat Chandra, “Numerical simulation of wave conditions for Mangrol fishing
harbour”, in 22nd International Conference on Hydraulics Water resources and Coastal Engineering
(HYDRO-2018) December 2018.

R.K.Chaudhari, Santosh Kori, Prabhat Chandra, “ Optimization of approach channel layout to the
Kamarjar port”, in 22nd International Conference on Hydraulics Water resources and Coastal
Engineering (HYDRO-2018) December 2018.
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65. ].D.Agrawal, H.C.Patil, Sagar Chanda, “Determination of wave propagation in fishing harbor basin
using mathematical models”, in 22nd International Conference on Hydraulics Water resources and
Coastal Engineering (HYDRO-2018) December 2018.

66. K.H.Barve, V.K. Pingale, “Optimization of Harbour layout through mathematical modelling”, in 22nd
International Conference on Hydraulics Water resources and Coastal Engineering (HYDRO-2018)
December 2018.

67. Vaishali P.Gadhe, S.R.Patnaik, M.R.Bhajantri, V.V.Bhosekar, “Physical and numerical modeling of flow
pattern near upstream guide wall of Jiagaon dam spillway, Maharashtra” in 22nd International
Conference on Hydraulics Water resources and Coastal Engineering (HYDRO-2018) December 2018.

68. N. Vivekanandan, C. Srishailam, R.S. Jagtap,“ Intercomparison of Estimators of probability
Distributors for Low flows frequency analysis” in Sustainable Water Management, pp:68, January,
20109.

69. Puja kumari, Annapurna Patra, C. Ramesh, Ajay Singh “Real time flood forecasting in Godavari
Basin at Nashik, Maharashtra, India” in Indian Journal of Power and river valley Development, pp:
187-197, January 2019.

70. R.K. Patel, R.S. Jagtap, P. Vijayagopal, K.K. Swain, “Spatial and Temporal Variation in Water Quality
the Ganges: Vulnerability from population growth and anthropogenic factors” in 1st International
conference, January 2019.

71. Sanjay A.Burele, Nayan Sharma, Z.Ahmad, .D.Gupta, “Hydraulic Model studies for channelization of
river Kosi for a reach from Chatra to Kosi Barrage using Hockey stick shape Spur”, in International
Journal of Advance Engineering and Research Development, January 2019.

72. Sanjay A. Burele, Pravuram Panda, G. C. Singarakar, K. R. Dhawan, “Reservoir slope stability of
Bunakha hydraulic project by finite element method” in International Journal of Advance
Engineering And Research Development, Volume- 5, Issue 12, January 2019.

73. V.S. Ramarao, M.R. Bhajantri, “ Performance of modified spillway for heightened gravity dam”, in
ISH Journal of Hydraulic Engineering (ISSN: 0971-5010 (Print) 2016-3040 (Online) Journal) January
2019.

74. R. S. Jagtap, V. K. Gedam, Mohan M Kale, “ Generalized Extreme Value with model with Cyclic
Covariate Structure for Analysis of Non-Stationary Hydro-meteorological Extremes”, in Journal of
Earth System Science, Indian Academy of Sciences, Issue 128:14, February 2019

75. Parag Arun Kashyape, Dr. Mohammad Jawed, “Performance Assessment of Clariflocculator of a
Water Treatment Plant - A Case Study”, in International Conference on Sustainable Solutions in
Industrial Pollution, Water and Wastewater Treatment, held at AMU, Aligarh, February 2019

76. Dr. K. R. Dhawan, Dr. Sanjay A. Burale, KhalilAhmad M. Bagawan, “ Curtain Grouting A Tool used for
Stopping the Seepage from an Existing Dam”, in Indian Geotechnical Journal ,Impact Factor as on
2017 is 0.215, February 2019.

77.V.S. Ramarao, K. T. More, Dr. M. R. Bhajantri, Dr. (Smt) V. V. Bhosekar, “Hydraulic Design of Spillway
of Tangon Dam of Etalin H. E. Project by Hydraulic Model Studies” in International Dam Safety
Conference (DRIP), February 2019.
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78. L. R. Ranganath, A. V. Sriram, M. Karthikeyan, “Desk Studies and Modelling Sedimentation Pattern in
Gulf of Khambhat”, in International Conference in Ocean Engineering (ICOE2018), Vol:23, pp:139-
157, February 2019.

79. M. S.Hanumanthappa, Rizwan Ali, Shyamil Paswan, Chetan S Khadane, Shabeer A Lone, “Relevance of
Dam Instrumentation towards long term monitoring of structural behaviour of gravity dams”, in
International Dam Safety Conference, March 2019.

80. M. S.Hanumanthappa, Rizwan Ali, Shyamil Paswan, Chetan S Khadane, Shabeer A Lone,“Assessment
of Grouting Effectiveness in Improvement of Structural Stability of a Leaking Dam By Finite Element
Method - A Case Study”, in International Dam Safety Conference, March 2019.

81. C. Srishailam, N. Vivekanadan, R. S. Jagtap, “Assessment of extreme rainfall using Gumbel distribution
for estimation of peak flood discharge for ungaued catchments”, in 5th International Conference on
hydrology and Watershed Management, pp: 433- 443, March 2019.

82. L. R. Ranganath, A. V. Sriram, M Karthikeyan, “Impact of breakwater on estuary mouth stabilization
from sedimentation perspective”, International Journal of Modern Engineering Research (IJMER),
Vol.9/ISSN:2249-6645, March 2019.

83. Rizwan Alj, Pillai S.]., Vigneswaran R., Singh Sarbjeet, Balachandran K, “Repairs and Strengthening of
Energy Dissipating Appurtances of Dams- A Case Histories”, in International Dam Safety Conference,
February 2019.

84. Rizwan Alj, Pillai S.J., Vigneswaran R., Singh Sarbjeet, Balachandran K., Meena Jai Prakash, “Effect of
Cementitious Grout Mix Design in Arresting Seepage through Distressed Masonry Dam: A Case
Study”, in International Dam Safety Conference, February 2019.
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PARTICIPATION IN SEMINARS/ SYMPOSIA/ CONFERENCES/ WORKSHOPS

SI. No. Title Event, Place, Date Name of Officer
1 Sanyukta Rajbhasha Agharkar Research Institute, Shri B.S. Chavan, Sci-D
" | Vaignaynik Sammelan Pune 03rd -04th April, 2018 Shri Hradaya Prakash, Sci-D
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 Impact of Climate change Periyar University, Salem, Dr. R. Manivanan, Sci-B
on Water Resources ( Tamilnadu
ICWR 2018 12th -13t July 2018
3 Flooding in cities, Shri Arun Kumar, Sci-B
) warning and Shri N.A.Sonawane, RA
dissemination 20t - 21st August 2018 Ms. Madhavi Gajre, RA
4 6th Indian National CWPRS, Pune Dr ].D. Agrawal, Sci-E

Conference on Coastal,
Harbour and Ocean
Engineering "INCHOE
2018" at during 26t - 28th
September, 2018.

26th — 28st September 2018

Shri A.A. Purohit, Sci-D
Shri S.G. Manjunatha, Sci-D
Shri A.V. Mahalingaiah, Sci-D
Dr. Jiweshwar Sinha, Sci-D
Mrs. A.B. Pardeshi, Sci-D
Shri L.R. Ranganath, Sci-D
Shri M.M. Vaidya, Sci-C
Shri B.R. Tayde, Sci-C

Shri Aminesh Basu, Sci-B
Dr. R. Manivanan, Sci-.B
Shri K.B. Bobade, Sci-.B
Shri K.H. Barve, Sci-B

Shri Banwari Lal Meena, Sci- B
Dr A.K. Singh, Sci-B
Shri.Amol S. Borkar, Sci- B
Shri V.B. Sharma, Sci-B
Shri R.K. Chaudhari, Sci-B
Shri Parag Kashyape, Sci- B
Shri ].S. Bagwan, Sci- B
Shri V.K. Shukla, Sci-B

Shri H.C. Patil, Sci-B

Shri N.V. Gokhale Sci- B
Shri S.P. Jagtap, ARO

Shri Sanjay Nath Jha, ARO
Shri Santosh Kori, ARO
Shri V.D. Kokane, RA

Shri Sagar Chanda, RA

Mrs Komal S. Vighe, RA
Shri Naval S. Jagtap, RA
Shri K. A. M. Bagwan RA
Mrs. Vaibhawi Roy, RA

239




Annual Report | 2018-19

Comparison of probability

SVR Memorial College, Guntur

Shri R.S.Jagtap, ]D

> distributions for extreme Shri C. Srishailam, Sci-C
value analysis of wind 26t - 27t October 2018 Shri N.Vivekanandan, Sci-B
speed data
6 Geosynthetics for Erosion | Bhubaneswar Shri A.D. Khot, RA
) Control and Coastal Shri A.B. Bharde, RA
. . . NMCG, New Delhi Shri B. Suresh Kumar, Sci-C
7. Brainstorming session on Shri P.S. Kunjeer, Sci-C
world GIS Day 2018 with 14t November 2018 e ’
the theme E-Governance
of Namami Gange
Programme through
Geospatial Technology”
8 GPCON Conference 2018 Pune Dr. Sachin Parhad, MO
) organized by General
Practitioners Association | 18" November 2018
under Indian Medical
Association
9 GPCON Conference 2018 IMA, Pune Dr. Sachin Parhad, SMO
01st- 02nd December, 2018
10 Sustainable Water ISB Mohali, Chandigadh Dr. (Mrs) V.V. Bhosekar, Director
" | Management Shri R.S.Jagtap, ]D
10t -11t December, 2018 Shri S.D.Ranade, Sci-E
Shri B.Suresh Kumar, Sci-C
Shri P.Vijayagopal, Sci-C
Shri N.Vivekanandan, Sci-B
11 Indian Geotechnical [I1SC,Bengaluru Shri Sudipta Bhowmick, Sci-B
" | Conference 2018(IGC-
2018) 13th -15th December 2018
. NIIT, Patna Dr.J.D.Agrawal, Sci-E
12. li—le};iiitggsérﬁaéﬁgs tal Shri P.M.Abdul Rahiman, Sci-D'
Eneineerin 19t -21st December 2018 Shri L.R.Ranganath, Sci-D
& & Mrs Vaishali Gadhe, Sci -B
Shri M.Z.Qumar, Sci-B
Dr.K.C.Sahu, Sci-B
Shri Kuldeep Malik, Sci-B
Shri V.S.Ramarao ,Sci-B
Shri S.S.Chavhan, Sci-B
Dr.(Mrs.)Prajakta P.Gadge, Sci-B
Shri R.K.Chaudhari, Sci-B
Shri Santosh Kori ,ARO
Shri K.R.Karambelkar, RA
13 16th Symposium on IIT Roorkee, Shri Rizwan Alj, Sci-D

Earthquake Engineering

20th -22nd December 2018

Dr.Chaman Singh, Sci-B
Dr.Suman Sinha, Sci-B
Mrs. Anamika Saha, RA
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R&D Session on PDS, NHP

NIH, Roorkee

Dr. Shanti Vaidya, Sci-E

14. Dr. V.M. Prabhakar, Sci-B
15t - 18t January 2019
15 9th [nternational Hotel Ajanta Ambassador, Shri P.S. Kunjeer, Sci-C
" | conference on Micro Aurangabad Dr. S. Sampath, Sci-B
Irrigation Shri M.Z. Qamar, Sci-B
15th - 20t January 2019 Shri Amit Kulhare, Sci-B
Shri V.K. Barodiya, ARO
16 National Conference on KUFOS, Panangadu Dr. R. Manivanan, Sci-B
" | Integrating
Biogeochemistry and 17t - 18t January 2019
Ecosystems in changing
oceanic environment
Hydrology and watershed | JNTU, Hyderabad Shri N.Vivekanandan, Sci-B
17.
management (ICHWAM-
2018) 12th -15t February 2019
18 Water- Ex, World CHEMTECH Foundation at Dr. (Smt ) Shanti Vaidya, Sci-E
" | Conference 2019 Mumbai Shri Jitesh Vyas, Sci-B
Shri V.N. Katte, Sci-B
21st February 2019
19 Advances in Geotechnical | IIT, Indore Shri Amol D. Chunade, ARO
" | Engineering Shri Santhosh K.Ranga, ARO
29th -30th February 2019 Shri Vivek B. Bagade, ARO
20 International Dam Safety - | Bhubaneshwar, Odisha Shri D.K. Awasthi, Sci-B
" 12019 Shri Rizwan Ali, Sci-D
13th - 14th February 2019 Shri Shyamli Paswan, ARO
21 KEM fetal medicine KEM Hospital , Pune Dr. (Mrs.) Amita Nanda, LMO

conference

16t-17th March 2019
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22.

2019 Leaving no one
behind, World Water Day

Firodiya Hall, Abhiyanta
Bhavan, Institute of Engineers,
Pune

22nd March 2019

Shri R.S Jagtap, |D

Shri C. Krishnaiah, Sci-D
Shri P. Vijaygopal, Sci-C
Shri C. Srishailam, Sci-C
Shri J. A. Panvalkar, Sci-B
Shri S. Bhowmick, Sci- B
Shri S. D. Marulkar, Sci-B
Shri Naveed Ali, Sci-B

Shri V. M. Prabhakar, Sci-B
Shri Jitesh N Vyas, Sci-B
Shri N. Vivekanandan, Sci-B
Shri C. Chandrasekhar, Sci-B
Shri C. Subba Rao, Sci-B
Shri Vivek V. Bagade, ARO
Shri Santosh K. Ranga, ARO
Shri Azaruddin Golandaj, ARO
Shri K. Narasayya, ARO

Shri R. K. Patel, RO

Shri Ramesh Bhaskey, RA
Shri Amit Kumar, RA

Shri Ujjal Choudhari, RA
Shri Djeeraj Tamarakar, RA

23.

Development and
Innovation in Dams and
Spillways in India

BIS, CWPRS, Pune
29th March 2019

Shri Amit Kulhare, Sci-B

Shri B. S. Sunderlal, Sci-B
Shri K. T. More, Sci-B

Shri R. R. Bhate, Sci-B

Mrs. Prajakta Gadge, Sci-B
Mrs. Sangeeta Patnaik, Sci-B
Mrs. Sumedha Kulkarni, Sci-B
Mrs. Sushama Vyas, Sci-B
Shri V. S. Rama Rao, Sci-B
Mrs. Vaishali Gadhe, Sci-B

24.

Advances in Geotechnical
Engineering

IIT, Indore

29t-30th March 2019

Shri Amol D. Chunade, ARO
Shri Vivek B. Bagade, ARO
Shri Santosh Ranga, ARO
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INVITED LECTURES DELIVERED

SI. No. Title Event, Place, Date Name of Officer
Sangh Ki Rajbhasha Niti Evam NWA,Pune Miss. Varsha Jain, ARO
1. Karyanvai 07t May, 2018
2 Aerators in Tunnel spillways CBIP, New Delhi Dr. M. R. Bhajantri, Sci-D
) 12t June 2018
Hydraulic Modelling and application CBIP, New Delhi Dr. M. R. Bhajantri, Sci-D
3 for designing various components of 12t June 2018
' hydropower project.
Hydraulics design Consideration for CBIP, New Delhi Dr. (Mrs) Prajakta P. Gadge,
4. Tunnel Spillway-Role of model studies. | 12t June 2018 Sci-B
Hydraulic Design Consideration for CBIP, New Delhi Dr. (Mrs) Prajakta P. Gadge,
5. orifice spillway 12t June 2018 Sci-B
Hydro-metrological data collection Symboisis Institute (SIG), | Shri M. Selva Balan, Sci-D
6. techniques in designing GIS Pune
23rdJune 2018
Hydromet Network Design and Model College, Pune Shri. R.S. Jagtap, |D
7. Instrumentation 25t June 2018
3 RS & GIS Application in Coastal Process | NWA, Pune Shri S. D. Ranade, Sci-E
' 19t July, 2018
9 Wave Hydrodynamics NWA, Pune Dr.]. D. Agrawal, Sci-E
] 19t July, 2018
Modeling Techniques in Coastal NWA, Pune Dr.]. D. Agrawal, Sci-E
10. Engineering 19t July, 2018
11 Tidal Hydrodynamics NWA, Pune Dr.]. Sinha, Sci-D
' 19t July, 2018
12 Hydrodynamics & Sedimentation NWA, Pune Shri L. R. Ranganath, Sci-D
' 20t July, 2018
Role of CWPRS in Water Resources NWA, Pune Dr.(Mrs.)V.V.Bhosekar,
13 Development and Management Director
' 5th July, 2018
14 Preservation of Water Quality NWA, Pune Dr. (Smt). Shanti Vaidya, Sci-E
' 18th July, 2018
Case studies and demonstration using | NWA, Pune Shri S.D. Ranade, Sci-E
15 “Central procurement portal for e- 26t July, 2018
' procurement”
16 RTI Act 2005 NWA, Pune Shri R.S. Jagtap, Joint Director
' 13th July 2018
Concrete Technology, additives NWA, Pune Shri S. ]. Pillai, Sci-B
17. admixtures etc. 08th August, 2018
FEM: Theory, methodology, NWA, Pune Shri M. S. Hanumanthappa,
18 assumptions, limitations & different 08th August, 2018 Sci-C
' types elements and its application
19 FEM: Static and Dynamic Analysis NWA, Pune Shri Rizwan Ali, Sci-D

10th August, 2018

‘\4____
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Soil Mechanics: Soil Properties
(Hydraulic & Mechanical),

NWA, Pune
10th August, 2018

Mrs. ]. S. Edalbadkar, Sci-B

20. permeability & seepage; stress in soils,
compaction, consolidation etc.
Introduction to Telemetry system, NWA, Pune Dr. N.D. Atkekar, Sci-D
21. types of Sensors & their suitability 16h August, 2018
Data Communication Technology used | NWA, Pune Shri S.D. Ranade, Sci-E
22. in Telemetry 16th August, 2018
23 On-field difficulties and issues NWA, Pune Dr.N.D. Atkekar, Sci-D
) 17th August, 2018
Live Demonstration and explaining of NWA, Pune Shri Selva Balan, Sci-D
24 functioning of Telemetry System (on 17th August, 2018
' temporarily installed system in NWA)
25 Area Drainage Studies of BARC BARC, Visakhapatnam Dr. C. Ramesh, Sci-C
' 17th August, 2018
26 Water Quality and its Management NWA, Pune Dr.(Mrs) Shanti Vaidya, Sci-E
) 29th August, 2018
27 Introduction to Coastal Processes NWA, Pune Dr. ].D. Agrawal, Sci-E
' 27th August, 2018
Coastal Sediment Transport process & | NWA, Pune Shri T. Nagendra, Sci-E
28. modelling 27th August, 2018
Design & Construction of Coastal NWA, Pune Shri A.V. Mahalingaiah, Sci-D
29. Structures 27th August, 2018
CWC's Guidelines for Morphological NWA, Pune Dr. R.G. Patil, Sci-E
30. studies & River Behaviour 30th August, 2018
River Training structure /works for NWA Pune Shri Arun Kumar, Sci-B
31. | food management, Type of structures 5th September, 2018
for river training
32 River Behaviour Management and NWA Pune Dr. R.G. Patil, Sci-E
" | Training 5th September, 2018
Acoustic technique for Bathymetry & Annamalia University, Shri M.Selva Balan , Sci-D
33. | noise removal using advance signal Tamilnadu
processing method 11th October, 2018
34 Water Quality Modeling-A case study NWA Pune Dr.V.M. Prabhakar, Sci-B
" | of Sardar Sarovar Reservoir 30th October, 2018
35 Bathymetry Survey (Field Survey at NWA Pune Shri M.Selva Balan , Sci-D
" | Khadakwasla Reservoir) 17th October, 2018
Shotcrete mix design for treating Mulshi Dist, Pune Dr. Sarbjeet Singh, Sci-B
damages on upstream face of the dam 24t QOctober, 2018
36. :
towards controlling seepage through
dam body
Grout mix design for arresting Mulshi Dist, Pune Shri R.Vigneshwaran, Sci-B
37. | leakage/seepage through dam body 24t QOctober, 2018

masonry gravity dam
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Assessment by fem of grouting effect

Mulshi Dist, Pune

Shri Rizwan Alj, Sci-D

38. | on structural safety of distressed 24t QOctober, 2018
masonry gravity dam - a case study
39, | Earth Dam and Retaining Structures COEP, Pune Mrs. M.V. Chhatre, Sci-E
19th October, 2018
40 Concepts of optimization and System NWA, Pune Dr. R.G.Patil, Sci-E
" | Engineering in WR Projects 11th October, 2018
Mathematical modelling and CBIP, Bhubaneswar Shri M.S. Hanumanthappa,
field/experimental studies to assess 30th October — 01st Sci-C
41. | the structural studies stability of November 2018
hydraulic structures and remedial
measures.
Principles of hydraulic modeling for CBIP, Bhubaneswar Shri R.R.Bhate, Sci-B
42. spillways 30th October - 01st
November 2018
Hydraulic design of bucket type energy | CBIP, Bhubaneswar Shri R.R.Bhate, Sci-B
43. dissipater 30th October — 01st
November 2018
Repair of damages in spillways and CBIP, Bhubaneswar Shri Sunil ].Pillai, Sci-B
44. energy dissipaters 30th October - 01st
November 2018
45 Engineering Geophysics Applications CSMRS, New Delhi Shri Ch.Subba Rao, Sci-B
" | in execution of Hydro Power Projects 29th November, 2018
46. | Canal Automation NWA, Pune Shri Mukesh Arora, Sci-C
03rd December 2018
Role of hydraulic model studies: NWA, Pune Dr.M.R.Bhajantri, Sci-E
Theory and concept of restoring to 04t December 2018
47. | hydraulic model studies in Hydel civil.
Case Study: Hydraulic model studies in
Hydel Civil
48 Principles of analysis of PH electrical NWA,pune Shri Jitesh N Vyas, Sci-B
" | conductivity and total hardness 19th December 2018
49 Principles of analysis of heavy metal NWA,Pune Shri Kishore K Swain, Sci-B
" | BOD and DO 19t December 2018
50 Overview of Energy Dissipation CBIP,Bhopal Shri Kiran T.More, Sci-B
" | Arrangements in Dams 21st December 2018
51 Problems Encountered in Energy CBIP,Bhopal Shri Amit Kulhare, Sci-B
" | Dissipation Arrangements 22nd December 2018
50 New Materials for Repair of Energy CBIP,Bhopal Shri R.Vigneswaran, Sci-B
" | Dissipation Arrangements 22nd December 2018
53 Design of Stilling Basin Energy CBIP,Bhopal Shri Kiran T.More, Sci-B
" | Dissipator 22nd December 2018
54 Designs of Spillway with Bucket Type CBIP,Bhopal Shri Amit Kulhare, Sci-B
" | Energy Dissipator 22nd December 2018
245

—~—— =Y e




Annual Report | 2018-19

5o Seismic Parameter assessment and NWA, Pune Dr.Dhanujay Naidu, Sci-B
" | analysis for safety evaluation of Dams | 26th December 2018
Safety review and rehabilitation of NWA, Pune Dr.Sarabjit Singh, Sci-B
56. | concrete & masonary dams and 26th December 2018
Embankment & rockfill dams
Application of mathematical modeling | NWA, Pune Shri Hanumanthappa, Sci-C
57. | for design of water resources 16t January 2019
structures- structural aspects
Application of mathematical modeling | NWA, Pune Dr.Prajakta Gadge, Sci-B
58. | for design of water resources 16t January 2019
structures- hydraulic aspects
Sedimentation problems in water G.H. R. I of Engineering Shri M.K. Verma, Sci-C
59. | resources engineering and Technology,
Wagholi, Pune
25t January 2019
60. | Lab work-Analysis of Silica, Boron NWA, Pune Shri Jitesh N Vyas, Sci-B
26 th January 2019
Lab Work-Analysis of Fluoride (ISE NWA, Pune Shri Jitesh N Vyas, Sci-B
Method & SPANDS method),Analysis of | 27 th January 2019
61. : . .
Nitrate, nitrate and ammonical
nitrogen (ISE Method & UV methods)
5 “Sangh Ki Rajbhasha Niti Evam NWA, Pune Shri U.S. Singh, Add. Director
62. Karyanvayan” 28 th January 2019
“Sangh Ki Rajbhasha Niti Evam NWA, Pune Shri V.K. Shukla, Sci-B
63. Karyanvayan” 18 th February 2019
Hydraulic Design of Spillway and ski CBIP, Himachal Pradesh Dr. M. R. Bhanjantri, Sci-E
64. | Jump Bucket with Performed Plunge 15t March 2019
Pool.
65 Instrumentation for safety and CBIP, Himachal Pradesh Shri Rizwan Alj, Sci-D
" | structural monitoring of dams. 15t March 2019
66 Planning of Instrumentation and CBIP, Himachal Pradesh Shri Rizwan Alj, Sci-D
" | Monitoring schemes of dams 16t March 2019
67. | Analysis of Instrumentation data CBIP, Himachal Pradesh Shri Rizwan Alj, Sci-D
16t March 2019
68 Application of geophysics in CoEP, Pune Shri Ch. Subba Rao, Sci-B
" | Geotechnical Engineering 26th March 2019
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TECHNICAL COMMITTEE MEETINGS ATTENDED

Sl. No. Name of Committee Date and Venue Participant(s)
Attended joint meeting regarding Ahmedabad, Dr. (Mrs) V.V. Bhosekar, Director
model studies for Kalpasar project Shri T. Nagendra, Sci -E

1. under the Chairmanship of Shri B.N. 03.04.2018 Dr.].D Agrawal, Sci-D
Nawalawala, Adviser to Hon’ble CM, Dr. M.R. Bhajantri, Sci-D
Gujarat. Shri B.R. Tayade, Sci-C
CWC, Shri Sachin N. Khupat, Sci-B
Attended the meeting of “National Dr. Suman Sinha. Sci-B
2. Committee on Seismic Design New Delhi
Parameters”.
24.04.2018
; Attended the meeting of “Seismic Nashik Shri Sachin N. Khupat, Sci-B
’ Instrumentation for Maharashtra”. 09.04.2018
Physical and Financial Review Meeting | New Delhi Dr. (Mrs.) V.V. Bhosekar, Director
4 under National Hydrology Project in Shri R. S. Jagtap, Joint Director
' the chamber of Joint Secretary 02rd May, 2018
(A&GW), MoWR, RD&GR
Jammu, Dr. (Mrs.) V.V. Bhosekar, Director
Discussions regarding mathematical Dr. Neena Isaac. Sci-D
5. model studies of Shahpur Kandhi 03rd May, 2018 Shri P.S. Kunjeer, Sci-C
Project, J&K
Meeting with chairman, MPT regarding | Mumbai, Dr. (Mrs.) V.V. Bhosekar, Director
various studies like development of Shri A.A. Purohit, Sci-D
6. domestic cruise terminal & garden 28% May, 2018
Hajibunder, fish jetty referred by MPT
to CWPRS
Meeting for Bhadbhut barrage model Ahmadabad, Dr. (Mrs.) V.V. Bhosekar, Director
at GERI and attend DT and SAC Dr. M.R. Bhajantri, Sci-D
h - s
7 Meeting for Kalpasar Project 30% - 31 May, Dr. Neena Isaac, Sci-D
' 2018 Dr.]. D. Agrawal, Sci-D
Shri A.V.Mahalingaiah, Sci-D
Shri P.S. Kunjeer, Sci-C
New Delhi Dr. (Mrs.) V.V. Bhosekar, Director
Dr. R.G. Patil, Sci-D
8 Attended 18t meeting of WRDC at BIS, | 27t June, 2018

New Delhi
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Discussions for the proposal of CWPRS
and CSMRS under DRIP in order to
review the preparedness to procure

New Delhi

04t July, 2018

Dr. (Mrs.) V.V. Bhosekar, Director
Shri. AK. Ghosh, Sci- D

o the various laboratory equipments and
machineries within the project time
frame
Meeting with Managing Director, Mumbai, Dr. (Mrs.) V.V. Bhosekar, Director
10 CIDCO, Mumbai, regarding various
' aspects related to development of 18 July, 2018
International Airport.
Visit to Punatsangchhu, HE (stage I & II | Paro, Bhutan Dr. (Mrs.) V.V. Bhosekar, Director
), Bhutan for conducting Hydraulic Dr. M.R. Bhajantari, Sci-E
model studies and field visits 234 =27 July, Shri V.S. Rama Rao, Sci-B
" 2018 Shri K.T. More, Sci-B
Dr. (Mrs) Prajakta P. Gadge, Sci-B
Shri Amit Kulhare, Sci-B
Meeting held between Director DRIP CWPRS, Pune Dr. (Mrs.) V.V. Bhosekar, Director
and other CWC members Shri. A.K. Ghosh, Sci- D
6t July 2018 Dr G.D. Naidu, Sci-B
12. Shri S.N. Khupat, Sci-B
Shri D.K. Awasthi, Sci-B
Dr. Suman Sinha, Sci-B
Shri S Selvan, Sci-B
Attended to the Fourth Committee for “ | CWC, New Delhi Dr. (Mrs) Neena Issac, Sci-E
13 Formulating Guidelines on planning of Shri P.S. Kunjeer, Sci-C
' Structures of hydropower projects on 08" August, 2018
Sediment Management”
Discussions with Secretary, MoOWR, RD | New Delhi Dr. (Mrs.) V.V. Bhosekar, Director
14 & GR and Joint Secretary, Ministry of
" | Shipping regarding INCOHE - 2018 07 August, 2018
Conference at CWPRS.
Attended the meeting chaired by Joint Dr. (Mrs.) V.V. Bhosekar, Director
Secretary (Admin) regarding the
15. forthcoming visit of parliamentary New Delhi
Standing Committee to Mumbai on 10t August, 2018
25.08.2018.
Meeting with officials of Govt. of Mumbai Dr. (Mrs.) V.V. Bhosekar, Director
16. Maharashtra regarding visit ofg

Parliamentary Standing Committee to
Mumbai on 25.08.2018

20t August, 2018
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Attended the visit to coordinate
Parliamentary Standing Committee for

Mumbai

Dr. (Mrs.) V.V. Bhosekar, Director

17 Water Resources to Mumbai on 2314 - 26 August,
25.08.2018. 2018
Visited the erosion site of Guwahati Dr. (Mrs) Neena Issac, Sci-E
Brahmaputra River at Mikirgaon, Shri P.S. Kunjeer, Sci-C
18. .. . . 27th — 28th
Assam and participated in the 7t visit
of TAC BB” September, 2018
Attended a meeting with Prof. S.K. [IT Kharagpur, Shri S. Selvan, Sci-B
Nath of IIT KGP at his office in IIT Dr. Suman Sinha, Sci-B
19. Kharagpur regarding “ Seismic Hazard 20t - 21«
Assessment of North and North East September, 2018
India “
Shram Shakti Dr. (Mrs) V.V. Bhosekar, Director
Bhavan, Shri R.S. Jagtap, Joint Director
Attended NHP Expenditure Review
20. Meeting chaired by Secretary, MoWR, New Delhi
RD&GR.
04t September,
2018
Meeting with DGBIS Manak Bhavan, Dr. R.G. Patil, Sci-E
21 New Delhi
12t September,
2018
Discussions about testing and Lucknow Dr. N.D. Atkekar, Sci-D
calibration of Surface Water Level
29 Measurement Equipments in National 0dth - 06
' Physical Laboratory, New Delhi and September, 2018
Encardio-Rite Electronics Pvt.
Ltd.,Lucknow
MoWR, RD& GR, Dr. (Mrs) V.V.Bhosekar, Director
93 8th meeting of NLSC for DRIP and Shri. Rizwan Ali, Sci-D
' discussions with CWC officials. 17th - 18th Dr. Suman Sinha, Sci-B
December, 2018
3rd Meeting for review and upgrading | Jalsampati Bhavan | Shri Rizwan Alj, Sci- D
of seismic observatory and its Pune Shri Sachin Khupat, Sci-B
24. instrumentation in Maharashtra State

21st January 2019
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Sixteenth meeting of the Hydroelectric | BIS, HQ, Shri M.S. Hanumanthappa, Sci-.C
Power House Structures Sectional _
25. Committee, WRD 15 New Delhi
24t January 2019
Review meeting on boost to Technical | Shram Shakti Dr. R.G. Patil, Sci-E
Textiles in India convened by Bhawan, Mrs. Jaee Edlabadkar, Sci-B
26. Additional Secretary, MoWR, RD & GR
New Delhi
19t February 2019
Discussions with NPL authorities, New | New Delhi Dr (Mrs.) V.V. Bhosekar, Director
Delhi ,regarding testing & calibration Shri S.D. Ranade, Sci-E
h - h
97 of Hydromet instruments 5% - 6t March Dr. N.D. Atkekar, Sci-D
' 2019 Dr. C. Krishnaiah, Sci-D
Dr. V.M. Prabhakar, Sci-B
Dr. (Mrs.) Annapurna Patra, Sci-B
Meeting review cases of Sci-B of New Delhi Dr (Mrs.) V.V. Bhosekar, Director
28. CWPRS under FR 56], chaired by
h
Secretary (WR,RD&GR) 11 March 2019
Meeting with Mrs. P. Sumana, GM, New Delhi Dr (Mrs.) V.V. Bhosekar, Director
WAPCOS Model studies Downstream
h
29 surge gallery of Punatsangchhu stage- 11 March 2019
II Project Bhutan
Meeting of WRD 16 of BIS on Dam New Delhi Shri Rizwan Alj, Sci-D
30. Instrumentation
13th March 2019
Meeting of Hydrometry Sectional New Delhi Dr (Mrs.) V.V. Bhosekar, Director
31. | Committee WRD-I and ISO Dr. R. G. Patil, Sci-E
22nd March 2019
Meeting of WRD 09 of BIS on Dams and | CWPRS, Pune Dr (Mrs.) V.V. Bhosekar, Director
Spillways Dr. M. R. Bhanjantri, Sci-E
32. 28t March 2019
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Dr. (Mrs) V.V. Bhosekar, Director

CENTRAL WATER AND POWER RESEARCH STATION
P.0. Khadakwasla, Pune - 411024, India

e Tel: +91 020 2410 3200, 2438 0552
o Fax:+91020 24381004

e Email: director@cwprs.gov.in

o Web: http://cwprs.gov.in
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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 2018-19, highlighting the activties 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 istitute 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 Jal Shakti, Department of Water Resources, River Development and Ganga Rejuvenatio, 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 lern, 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 2018-2019 applied research projects were completed in the areas of seven major disciplines ofCWPRS. 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 CWPRS. 

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

	ABOUT THE INSTITUTE 
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