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Introduction to the Course

The natural hazards posed by a river system depend on the river's changing ability to convey its
water and sediment loads. This ability is affected by patterns of erosion and deposition that are
ultimately determined by base level, the lowest elevation to which the river can flow. Base level,
in turn, is set by the interplay between tectonic deformation of the land surface and sediment
supply - quantities that can vary both in space and time. Thus, base level plays a dynamic, but
poorly under-stood role in determining the evolution of a river system and its associated natural
hazards.

The above concept has serious implications for understanding the recent development of the major
river systems in hilly streams. Here, large rivers with high sediment load flow south from the
Himalayas into a series of narrow valleys, or dun that runs parallel to the mountain front. While
many of these rivers are deeply incised where they exit the hills, there are large spatial differences
in valley incision across the Gangetic Plain.

This course will explain the hypothesis that both landslide and flood hazards are intimately linked
to erosion, scour and deposition of sediment. This erosion and deposition is driven by local base
level changes, and is highly variable in space and time. Base level changes drive flood risk in the
Plain but also feedback to influence hazards along the mountain front.

India is one of the most highly risk-prone countries to river hazards. The geo-climatic variations
of the country make the population vulnerable to flood and sediment related disasters in varied
degrees, intensities and patterns. Natural disasters such as flood, drought, cyclone etc., aggravated
by impacts of climate change have been perceived as some unprecedented, but natural
phenomenon by the community. Erosion, deposition scour and sediment transport in rivers are
most hazardous and common hydrological processes. Sediment transport in rivers is one of the
main cause of scouring and deposition and, therefore, precise estimation of the erosion is of major
importance to reduce hazards. Lack of preparedness and appropriate adaptation strategy make the
people more risk-prone. India needs to be concerned about the impacts of flood sediments hazards
because a large portion of its population depends on sensitive sectors like agriculture and forestry
for livelihoods as well as for several other reasons. In view of this, the current workshop cum
training on ‘River Dynamics, Flood and Sediment Hazards Assessments in Indian Rivers’ is
organized to share experiences, exchange knowledge on adaptation and risk reduction strategies,
communities’ responses and best practices. The training will provide novel insights into flood and
sediment hazards risk reduction in trans-disciplinary contexts.

This 3-day online training program brought together experts from the academia, water resources
engineers and professionals involved in water resources and hydrologic engineering to understand
the background, issues and objectively analyse them to come out with best ways possible towards
disaster resilient flood and sediment hazards for achieving the objectives.

The training programme is jointly organized by Department of Civil Engineering, national
Institute of Technology Warangal, Telangana and National Institute of Disaster Management
(NIDM), Ministry of Home Affairs, Government of India.
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Sub-themes:
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Various modes of disasters and relief strategies

Flood Hazard and RiskAssessment

River Dynamics, Sediment and Scour Hazards

River Hazards- An Environmental Perspective

Climate change overview in India and Atmospheric rivers
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Program Schedule:

237 August, 2021 (10:00-13:00)

Day | Session Topic Speaker Time
No.
1 Welcome Address and Dr. Manish Pandey, NITW 10:00 — 11:00
Brief overview of
webinar

Inaugural Message and Prof. P. Rathish Kumar, NITW
Overview of the
Department

Prof. Anil K. Gupta, Head ECDRM
Welcome Address and NIDM

Introductory Remarks
) Dr. P. V. Rao, NITW
Overview of the Water
and Environment division

Prof. N.V. Ramana Rao, NITW
Inaugural Address by the

Chief Guest
2 Rubberdam and Prof. P.K. Dixit 11:00 — 12:00
bituminous geomembrane Professor, Department of Civil
(BGM) for advance water Engineering, IIT BHU
resources management &
Mr. Om Jangid
Vice President (Design and
Projects), Yooil Infra, India
3 Various modes of disas Prof. Anil K. Gupta 12:00 — 13:00
and relief strategies Head ECDRM, NIDM, New Delhi

24" August, 2021 (10:00-13:00)

4 Lecture 3 Prof. N. V. Umamahesh 10:00 — 11:00
Flood Hazard and Professor, Department of Civil
RiskAssessment Engineering, NITW

5 Lecture 4 Prf. Hazi Azamathulla 11:00 — 12:00

DAY 2 Scour hazards and Al Professor, University of West

approaches Indies, Trinidad and Tabogo

6 Lecture 5 Dr.P. V. Rao 12:00 — 13:00
River  Hazards-  An | Associate Professor, Department of
Environmental Civil Engineering, NIT warangal
Perspective

25 August, 2021 (10:00-13:00)
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7 Lecture 6 Dr. Manish K. Goyal 10:00 — 11:00
Climate change overview | Associate Professor, Department of
in India and Atmospheric Civil Engineering, IIT Indore
rivers
8 Lecture 7 Dr. Manish Pandey 11:00 — 12:00
Scour and  Sediment Asst. Prof. Department of Civil
Hazards in  Natural Engineering, NIT warangal
DAY 3 Streams
9 Group presentation by Prof. Anil K. Gupta 12:00 — 13:00
NIDM research scholars NIDMand Research
and research associates Fellows/Associates
NIDM
10 Valedictory Remarks Miss Fatima Amlirr:, NIDM, New | 13:00 —13:10
Delhi
&
Dr. Manish Pandey, NIT Warangal

List of Speakers

Prof. Umamahesh NV, Professor, Department of Civil Engineering, NIT Warangal

Prof. Anil K. Gupta, Head ECDRM NIDM

Prof. P. K. Dixit, Professor, Department of Civil Engineering, IIT BHU

Mr. Om Jangid, Vice President (Design and Projects), Yooil Infra, India

Prof. Hazi Azamathulla, Professor of Civil and Environmental Engineering,

University of the West Indies, Trinidad.

6. Dr. Manish K. Goyal, Associate Professor, Department of Civil Engineering, IIT
Indore

7. Dr. P. V. Rao, Associate Professor, Department of Civil Engineering, NIT Warangal

8. Dr. Manish Pandey, Assistant Professor, Department of Civil Engineering, NIT
Warangal

9. Research Fellows/Associates,NIDM

agrowNE
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Important Announcements

The important housekeeping announcements were announced to ensure smooth
flow of the programme on all the three days. These included:

e Join the meeting on time.

e Ensure at least 80% of attendance.

e 15-20 minutes for Q & A after each lecture.

e The questions must not be posted as Anonymous attendee.
e Ensure that the questions are precise.

e Refrain from making general comments.

Event Page: https://nidm.gov.in/pdf/trgReports/2021/August/Trg_23-
25August2021akg.pdf
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About National Institute of Technology Warangal (NITW)

National Institute of Technology Warangal, formerly known as Regional Engineering College,
was established in 1959. Over the years it has developed into a premier institute of higher learning
and is ranked among the top technical education institutions in India. 13 Departments are offering
eight undergraduate and 32 postgraduate programs besides doctoral programs. About 5000
students across the country and about 500 international students’ study on the campus. It is a fully
residential campus sprawling over 250 acres with excellent infrastructure, state of the art library,
seminar halls, guest houses, and laboratories. The department of Civil Engineering NIT Warangal
offers a UG program, seven PG programs, and a Ph.D. program as well. There are 49 qualified
and experienced faculties in the department. The department has a liaison with reputed industries
and R&D organizations like CWC Delhi, Floodkon, Larsen and Toubro Construction, UltraTech
Cements and AECOM etc. Presently the department is handling several R&D projects and
consultancy works. The department has also been recognized as a QIP centre for M. Tech and
Ph.D. programs.

Brief Profile of the Department of Civil Engineering, NITW

The department of Civil Engineering offers a UG program, seven PG programs, and a Ph.D.
program as well. There are 52 qualified and experienced faculties in the department. The
department has a liaison with reputed industries and R&D organizations like M/s Larsen and
Toubro Construction, UltraTech Cements and AECOM etc. Presently the department is handling
several R&D projects and consultancy works. The department has also been recognized as a QIP
centre for M. Tech and Ph.D. programs.

About National Institute of Disaster Management (NIDM)

National Institute of Disaster Management (NIDM), Ministry of Home Affairs, and
Government of India is a premier institute and a Statutory Body (under Disaster
Management Act 2005) for training, research, documentation, awareness and human
resources and capacity development in the field of disaster mitigation and management in
India. The institute lays emphasis on multi-stakeholder interdisciplinary cross-sectoral
approach for an effective and efficient proactive continuum disaster risk management based
on participatory integrated multi-hazard-risk management concept.

Nidm

Resilient India - Disaster Free India




https://www.nitw.ac.in; https://www.nidm.gov.in

DAY-WISE SUMMARY

Day 1: 23" August, 2021

Inaugurating the session Prof. Umamahesh N. V.,Professor (HAG) and Dr.
Manish Pandey, Assistant Professor, Department of Civil Engineering, NIT
Warangal welcomed the speakers and participants to the programme with an
introduction to the eminent panellist. Dr. Pandey stated the fact and objectives
of this trainingand gave an overview of the basic physical concept and
numerical modelling of river hazards, flood hazards, sediment hazards,
describing principal ideas, important features, procedures, shortfalls, a general
introduction to wave, current, scour, a brief introduction to boundary layer and
its nature, wave current boundary layer interaction.

He highlighted that as an academician, researcher and policy makes there is
need to understand the background, issues and problems thereby objectively

analysing them to chart the best ways forward.

Day 1 of the programme included eminent speakers Prof Anil Kumar Gupta, Head
ECDRM, NIDM, New Delhi, Prof. P. K. Dixit,Head Department of Civil Engineering, IIT
BHUand Mr. Om Jangid, Vice President (Design and Projects), Yooil Infra, India, with
patron beingMaj Gen Manoj K Bindal, Executive Director, NIDM, New Delhi and Prof. N.
V. Ramana Rao, Director, NIT Warangal and convener Prof. P. Rathish Kumar,
Department of Civil Engineering, NIT Warangal.

Patron: Maj Gen Manoj K Bindal, Executive Director, NIDM, New Delhi

Major General M. K. Bindal is presently the Executive Director, National Institute of Disaster
Management. He was commissioned into the Corps of Army Air Defence in December 1985.
Patron An alumnus of the National Defence Academy, Major General M. K. Bindal is a graduate of
the Defence Services Staff College and has attended the prestigious Higher Command Course
Major General M. K. Bindal  atthe Army War College besides excelling in all other career courses in the army. He holds a
Executive Director, NIDM masters degree in Defence and Strategic Studies as well as Masters of Philosophy in Defence
and Management Studies. During his more than three decades of service he has held important
command and staff assignments. Having held all echelons of command within an Air Defence
Regiment in diverse theatres, he commanded an Air Defence Regiment and an Air Defence
Brigade in the Kashmir region against the backdrop of counter insurgency operations. He was
General Officer Commanding of a sensitive Sub Area in the North East. He has been on the
staff of a Mountain Brigade deployed in counter insurgency ops and in High Altitudearea, an
Armoured Division deployed in the plains, a Desert Corps and in a Corps HQ in High Altitude
Areas. He has also been posted as Deputy Director General in Directorate of Army Air
Defence where he was dealing with operations, Training, Air Defence Control & Reporting
and Air Intelligence issues. Major General M. K. Bindal served as the Provost Marshall in the
United Nations Mission in Mozambique where he was deeply involved in the liquidation of the
mission. He has been the Director, Centre for United Nations Peacekeeping (CUNPK) New
Delhi. For three years he was also the Secretary of the International Association of
Peacekeeping Training Centres.
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Patron:Prof. N V. Ramana Rao, Director, NIT Warangal

Prof. N.VV. Ramana Rao earlier worked as Rector & Professor of Civil Engineering at JNTU
Patron Hyderabad before joining as the Director, NIT, Warangal. He did his BE in Civil Engineering
Prof. N.V. Ramana Rao fron_1 (Os_mania), M.Tt_ech f_rom (IT Delhi), Ph.D. and Post Doctorate from U.K. |n Ci_vil
. Engineering from University of Wales, Swansea, UK. He has held several Administrative
Director, NIT Warangal posts as Registrar, JNT University Hyderabad, Kukatpally, Hyderabad from 30.04.2012 to
21.07.2015, as Principal, INTUH College of Engineering Hyderabad, Kukatpally, Hyderabad
from 30.04.2008 to 24.11.2011, as Director, Bureau of Industrial Consultancy Services, INT
University, Hyderabad from 05.09.2003 to 05.05.2006, as Co-ordinator, Entrepreneurship
Development Cell, INT University, Hyderabad from 01.08.2002 to 31.01.2004.He has Edited
three books and published 157 papers in International journals/International Conferences/
National Journals/ National Conferences. He has Organized 12 Conferences/workshops,
Delivered 15 invited lectures. He has Guided more than 60 M.Tech’s, 12 Ph.D’s and guiding at
present several Ph.Ds.He has been Nominated as an Expert Committee member constituted by
the UGC for grant of Autonomous status to various Technical Institutions He has been a
Subject Committee Member of Telangana State Public Service Commission. He is a member
of Member of Telangana State Pollution Control Board, Expert Committee Member of
Telangana State Power Generation Corporation. He has been the Convener of EAMCETS, for
more than 6 years of both combined AP and separate Telangana States.

The convener of the session Prof Anil Kumar Gupta, Head ECDRM, NIDM, New
Delhi

Head, ECDRM, NIDM. He was the Director of Institute of Environment and Development
Convener & Expert Studies, Bundelkhand University, Jhansi.He joined disaster mitigation &crisis management
Prof. Anil K Gupta professional, with expertise in institutional development and international cooperation on area

Head, ECDRM, NIDM of DM capacity building/training, planning, governance, risk/vulnerability analysis, disaster

risk reduction, among others. He has interdisciplinary expertise, with institutional development

- administration & management, coordinated several international/national projects, over 100

publications including 10 books and 45 papers, guided Ph.D. research. His special

contributions were in preparation of National DM Plan (including mitigation & response plan),

National HR Plan for DRM, Perspective Plan for NIDM's strengthening, Strategy on Climate

Change, NAP on Chemical Disasters, international cooperation with GIZ, UNEP, UNDP,

ISET-US, UNU-EHS, UNESCO, CKDN, ICIMOD, NORAD, World Bank, etc. and

coordination with States/lUTs for DM capacity building/training matters. Areas include

risk/vulnerability analysis, DMP, PDNA, CCA-DRR, housing safety & local emergency
preparedness, DM planning, governance, etc. He also served NMDC, DMI, NEERI and

CICON in administrative/technical capacities. He is coordinator of Technical Advisory

Committee of NIDM, member of Governing Council & Academic/Research Advisory of

several institutions and High level/Ministerial delegation abroad.

Starting with his remarks professor Gupta shared that there exists a strong nexus between
rivers, cities and disasters which plays an important role today with increased urbanisation.
Rivers has always been a huge challenge in terms of the amount and characteristics which
human civilization is facing and stated that waste itself is a type of disaster and when
disasters struck they leave a lot of waste which create serious issues. He highlighted that
India has emerged as a leader in representing resilient infrastructure globally but the facilities
needed to uphold these infrastructures like reservoir management, water supply and water
resources management need more focus.He further underlined that there is a need to look at
the interdependency of infrastructure. He highlighted that globally talking about different
river hazards is an important aspect for making an economical water resources system. Hence
there exist a number of issues that need to be thought upon and worked on to integrate to the
overall concept of smart cities using modern technologies. He further added that the
community plays an important role in waste management both as a beneficiary, contributor to
challenge and part of the solution and hence their participation is essential
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Convener: Prof. P. Rathish Kumar, Head, Department of Civil Engineering, NIT
Warangal

Convener
Prof. P. Rathish Kumar

Hea}d, D_epartment of Civil Head, Department of Civil Engineering, NIT Warangal. He has B.Tech degree in Civil
Engineering, NIT Warangal  Engineering from Kakatiya Institute of Technology, Warangal, Kakatiya University, India,
M.Tech degree in Structural Engineering from National Institute of Technology, Warangal and
two doctoral degrees from National Institute of Technology, Warangal India and Hokkaido
University, Japan. His research interests and activities are in the fields of Sustainable Concrete
Making Materials, Earthquake Engineering, Health Monitoring of Structures, Repair and
Rehabilitation of structures. He has authored more than 120 peer reviewed journal papers and
book chapters. He has guided 10 Ph.D. students and 50+ masters students. He has handled
several research and consultancy projects at national and international level. He is an
activereviewer in several reputed peer reviewed journals.

Speaker:Prof. P. K. Dixit, Head, Department of Civil Engineering, IIT BHU

Speaker
Prof. P. K. Dixit Prof. P. K. Singh Dixit is Head and Professor of Civil Engineering Department at Indian
Head, Department of Institute of Technology BHU. He has done B.Tech in Civil Engineering from GB pant

o . . University (India), Masters in Water Resources from IT BHU and Doctorate in Hydraulic
Civil Engmeermg’ " engineering from GB Pant University. His research interests and activities are in the fields of
BHU physical hydraulic model studies and hydroinformatics. He has 23 years teaching and research
experience. Prof. Dixit authored more than 70 peer reviewed journal papers and book chapters.
He has handled several research and consultancy projects. Prof. Dixit has also guided 8 Ph.D.
students and more than 50+ master students. He has been a member of the editorial board of
several high ranked Journals. He is also a life member of ISH and fellow of The Institute of
Engineers.

Prof. Dixit shared his views on building safe and economical hydraulics and river structures
and human settlements inclusive, safe, resilient and sustainable thereby combating river
hazards and its impact. Starting with he gave an introduction to dam and water
engineeringand stated hydraulics structures have implications not only for sustainable
development goals but many more like environmental and water resourcesaspects. He further
touched upon various rules provided in India for dam water and its uses.

Talking about different types of dam and impact of a dam on human life. He covered an
advance topic i.e. Hydraulic Rubber Dam: An Effective Water Management Technology is
the go-to source for information on the materials, manufacture, mechanics and functional
benefit of rubber dams in flood hazard management. Participants found a detailed
background on water conservation and coverage, how inflatable rubber dam technology
contributes to the picture, and information on the proper manufacture and use of rubber dams
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to increase water storage for release and delivery during drought. In addition, he stated tactics
on the even distribution of water across populations, how to increase water use efficiency,
conservation, and how to prevent flooding.

e Demonstrated the proper use of rubber dams in water management, especially in flood
prevention and water conservation during drought

e Included guidance on the materials engineering of rubber and technical fabrics
involved in the construction of dams, bonding and anchoring systems, and inflation
and deflation mechanisms

e Presented thorough coverage of modelling and stress analysis, along with lifecycle
assessment of inflatable rubber dams

Sharing some of the learnings he said that there is a need for investing in data and technology
for yielding exponential returns, revisiting river planning instruments, strengthening local
governance framework and capacity tools, making cities financially self-reliant, reimaging
collaborative architecture at local levels. He also stressed technological solutions for water
resources management with skill developments and training.

DAY 2: 24" August, 2021

Three lectures were delivered by eminent speakers viz. (i) Prof. Umamahesh NV, NIT
Warangal; (ii) Prof. Hazi Azamathulla, University of West Indies, Trinidad; and (iii) Dr. P.V.
Rao, NIT Warangal.

Starting with the session Dr. Manish Pandey, Assistant Professor, NIT Warangal, welcomed
the speakers and participants to the programme with an introduction to the eminent panellist.

Speaker:Prof. Umamesh NV, Professor (HAG), Department of Civil
Engineering, NIT Warangal

Speaker Prof. Umamahesh is faculty in Department of Civil Engineering, National Institute of
Technology Warangal. He has done B.Tech in Civil Engineering from Osmania University,
Prof. Umamahesh NV Hyderabad in year 1984, masters in Water Resources Engineering from Indian Institute of

Department of Civil Technology, Kharagpur in year 1986 and Ph.D. from National Institute of Technology
Engineering, T BHU Warangal in 1995. His research interests and activities are Reservoir Operation and
VI TR, Y Management, Hydrological Analysis and Modelling, Irrigation Management, Watershed

.

Management, Water Resources Systems, Water Quality Modelling and Management, Remote
Sensing and GIS Applications, Neuro-Fuzzy Applications in Water Resources. He authored
more than 60 peer reviewed journal papers and book chapters and presented 50+ papers in
National and International conferences. He has handled several research and consultancy
projects like (i) Warangal Watershed Development Project; (ii) Integrated Urban Flood
Management in India: Technology Driven Solution; (iii) Real Time Flood Forecasting using
\ SWAT Model; (iv) Integrated Water Management Model for BIS Countries under Climate
Change Scenarios and many more. He has also guided 11 Ph.D. students and more than 100
masters students.

Prof. Umamahesh threw light on flood hazards in Indian Rivers. He stated that the hazards
associated with flooding can be divided into primary hazards that occur due to contact with
water, secondary effects that occur because of the flooding, such as disruption of services,
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health impacts such as famine and disease, and tertiary effects such as changes in the position
of river channels. He stated that throughout the last century flooding has been one of the
most costly disasters in terms of both property damage and human casualties. He gave some
international flood hazard examples viz.(i) major floods in China, for example, killed about 2
million people in 1887, nearly 4 million in 1931, and about 1 million in 1938; (ii) The 1993
flood on the upper Mississippi River and Midwest killed only 47 people, but the U.S. Army
Corps of Engineers estimates the total economic loss at between 15 and 20 billion dollars.
Later he explained the primary and secondary effects of floods

Primary Effects

The primary effects of floods are those due to direct contact with the flood waters. As seen in
the video last lecture, water velocities tend to be high in floods. As discharge increases
velocity increases.

e With higher velocities, streams are able to transport larger particles as suspended load.
Such large particles include not only rocks and sediment, but, during a flood, could
include such large objects as automobiles, houses and bridges.

e Massive amounts of erosion can be accomplished by flood waters. Such erosion can
undermine bridge structures, levees, and buildings causing their collapse.

e Water entering human built structures cause water damage. Even with minor flooding
of homes, furniture is ruined, floors and walls are damaged, and anything that comes
in contact with the water is likely to be damaged or lost. Flooding of automobiles
usually results in damage that cannot easily be repaired.

e The high velocity of flood waters allows the water to carry more sediment as
suspended load. When the flood waters retreat, velocity is generally much lower and
sediment is deposited. After retreat of the floodwaters everything is usually covered
with a thick layer of stream deposited mud, including the interior of buildings.

e Flooding of farmland usually results in crop loss. Livestock, pets, and other animals
are often carried away and drown.

Secondary and Tertiary Effects

He stated that the secondary effects are those that occur because of the primary effects and
tertiary effects are the long term changes that take place. Among the secondary effects of a
flood are:

e Disruption of services -

o Drinking water supplies may become polluted, especially if sewerage
treatment plants are flooded. This may result in disease and other health
effects, especially in under developed countries.

o Gas and electrical service may be disrupted.
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o Transportation systems may be disrupted, resulting in shortages of food and
clean-up supplies. In under developed countries food shortages often lead to
starvation.

e Long - term effects (tertiary effects)-

o Location of river channels may change as the result of flooding, new channels

develop, leaving the old channels dry.

o Sediment deposited by flooding may destroy farm land (although silt
deposited by floodwaters could also help to increase agricultural productivity).
Jobs may be lost due to the disruption of services, destruction of business, etc.
(although jobs may be gained in the construction industry to help rebuild or
repair flood damage).

o Insurance rates may increase.
o Corruption may result from misuse of relief funds.
o Destruction of wildlife habitat.

O

Lastly, he underlined various impacts of flood hazards and stated that resilience for water
resources management will come from autonomy and financial sustainability of river
management systems.

Speaker:Prof. Hazi Azamathulla, Professor of Department of Civil and
Environmental Engineering, University of the West Indies at St. Augustine,
Trinidad

Speaker

Prof. Hazi Azamathulla _ _ - _ o -
Dr Hazi Azamathulla is Professor of Civil and Environmental Engineering at the University of

University of the West the West Indies at St. Augustine, Trinidad. He has a degree in Civil Engineering from SKD
Indies at St. Augustine, University (India), masters degree in Water Resources from Devi Ahilya University (India)
Trinidad and a Doctorate in Hydraulic Engineering from Indian Institute of Technology, Bombay. His

research interests and activities are in the fields of physical hydraulic model studies, climate
change, water resources engineering and hydroinformatics. He has authored more than 100
peer reviewed journal papers and book chapters. He has guided 7 Ph.D. students and 25+
masters students. He has been a member of the editorial board of several high ranked Journals:
Water Science and Technology, Water Science and Technology: Water Supply, Journal of
Pipeline Systems Engineering — ASCE (2009-2013), Dam Engineering Journal. He was the
Associate Editor of journal of hydrology (Elsevier).

Prof. Azamathulla startded with various ways to be prepared for effective river and water
resources management and elaborated on the types of disasters occurring at national and
international levels. He stated that dam accidents, including the structure failure, are severe
threats to life andproperty. Ageing of dams, changes in hydrologic conditions and increasing
population in valleys justify increased attention to dam safety and valley
management.Potential dam failures as well as the public pressure for a safer environment
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recommend in contemporary society the dam risk assessment and its reduction indownstream
valleys.

He stressed having a dam failure and disaster plan especially in disaster-prone areas for
tackling water disasters effectively. He elaborated on pre-disaster and post-disaster plans.

As emphasized by Prof. Azamathulla, the dam and the downstream valley must be considered
as a combined system, in what concerns the riskinduced by dam accidents, including both the
dam-reservoir and downstream valley systems. An integrated risk management of both
systems must be considered as a continuous and dynamic process during dam lifetime,
namely in thedam design and construction phases. He also stated about dam risk management
and it is a consequence of two fundamental aspects: (i) adam is always a potential hazard and
(i1) there is a need to guarantee a reasonableand equitable safety to those involved, should an
accident occur. Further he talked about the process of dam risk management and it can be
considered as a consistentmethodology based on a sequence of actions that need to be
cyclically undertaken for downstream valley protection.

Elaborating further Prof. Azamathulla shared the main purpose of a dam-break risk
management and hazard mitigation isto reduce the expected human losses and the
downstream damages related to damaccidents, through both structural and non-structural
measures.In risk assessment, the results of the risk analysis and risk evaluation processesare
integrated and recommendations aremade concerning the need to reduce therisk or to just
control the residual risk.

Speaker: Dr. P. V. Rao, AssociateProfessor, Department of Civil Engineering,
NIT Warangal

Speaker

Dr. P. V. Rao Department Dr. P. V. Rao is working as Associate Professor in Water and Environment Division,
of Civil Engineering, NIT Department of Civil Engineering, NIT Warangal. He is also holding administration posts like
Associate Dean (Planning and Development), Divisional Head Water and Environmental
Warangal division. He has done B.Tech in Civil Engineering from Sri Venkateswara University, Tirupati
’ \ in year 1999, Masters in Environmental Engineering from Anna University in year 2002 and
Ph.D. BITs Pilani in 2011. His research interests and activities are Water supply, treatment and
distribution, wastewater treatment, waste management, low-cost water and wastewater
treatment, Anaerobic digestion of organic wastes, waste to energy technologies. He authored
more than 40 peer reviewed journal papers and book chapters and presented 30+ papers in
National and International conferences. He has handled several research and consultancy
projects. He has also guided 1 Ph.D. student and more than 30 masters students and at the
present time he is guiding 5 Ph.D and 7 masters students

Dr. Rao covered Integrated Flood Management (IFM) and addresses issues of human security
and sustainable developmentfrom a perspective of flood management, within the framework
of Integrated Water ResourcesManagement (IWRM). Some of the underlying causes that
make it difficult to integrate the growingconcerns regarding environmental degradation into
sound flood management practices revolve aroundcommunication gaps between the various
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discipline groups involved — understanding the varying perspectives of sustainable
development. He presented IFM approaches with special reference toenvironmental aspects.
He provides useful information for policy makers, environmental groups, NGOs and
communities, to help them assess flood risks in relation to environmental concerns and
sustainable development. He stated that human activities impact watersheds worldwide,
meaning countless rivers are polluted and regulated, and many coastal areas have degraded
habitat or reduced fisheries. The altered flow regimes of almost all world rivers constrain the
restoration of riparian and estuarine habitats that rely on annual flood cycles and other aspects
of natural flow regimes.

He also stated that the man-made hydraulics structures like dams which can cause these
alterations are considered permanent landscape features, however, dams should not be
considered immutable constraints, as exemplified by successful dam removals that have been
occurring as part of restoration actions around the world. He gave one example of worst
socio-environmental disasters that marks the current history, occurred in November 2015 in
Brazil. This involved an iron mining tailings dam rupture that resulted in the contamination
of water, soil, and sediments along the 600 km of the entire course of the Doce River. He also
talked about the extreme demands on natural resources due to population growth have forced
people and their property to movecloser to rivers in many parts of the world. Further, he
stated the flood control and protection measures that have encouraged peopleto utilize newly
protected areas extensively, thereby increasing flood risks and consequent losses. Talking on
way head for India he emphasizes on urban local bodies to come up with water resources
management plans to ensure that usable river training works. At the end, he talked about
importance of flood management policies and practices.

DAY 3: 25" August, 2021

Two lectures and six group presentations were delivered by eminent speakers and research
scholars, NIDM viz. (i) Dr. Manish Kumar Goyal, IIT Indore; (ii) Dr. manish Pandey, NIT
warangal; and (iii) Research scholars and research associates, NIDM, New Delhi.

Starting with the session Dr. Manish Pandey, Assistant Professor, NIT Warangal, welcomed
the speakers and participants to the programme with an introduction to the eminent panellist.

Speaker: Dr. Manish Kumar Goyal, Associate Professor, Department of Civil
Engineering, IIT Indore

Speaker
Dr. Manish Kumar Goyal  Dr. Dr Manish Kumar Goyal is Associate Professor and Dean of Infrastructure Development at
Department of Civil Indian Institute of Technology, Indore. He is recently featured in the list of Top 2% scientists

in the world (prepared by Stanford University). Also in the top 500, the leading researcher in
field of Environmental Engineering (Meteorology & Atmospheric Sciences).His research
interests include Agriculture, Climate, Water, Artificial intelligence and GIS-remote sensing
applications. He worked as research Assistant at University of Waterloo, Canada. He went to
pursue further research as postdoctoral fellow at Nanyang Technological University Singapore
and McGill University, Canada. He was visiting Professor at University of Nebraska, Lincoln,
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USA and Aristotle University of Thessaloniki, Greece. Dr Goyal holds 04 books, 25 book
chapters and more than 120 technical research publication in various refereed journals. He
serves as an Associate Editor for the ASCE-Journal of Hazardous, Toxic and Radioactive
Waste. He has supervised 10 PhD and 08 postgraduates students in last 10 years.

Dr. Manish Kumar Goyalthrew light on atmospheric river (AR)and its impact on climate
change hazards. He defined atmospheric river as; atmospheric riverwas coined by Zhu
andNewell (1998) and refers to long narrow streams ofhigh water vapour concentrations in
the atmospherethat move moisture from tropical regions towards the poles across the mid
latitudes. He stated that our understanding ofthese phenomena is still in development though
somecharacteristics have been defined. On average, an ARis 400km wide and over 1000km
long with between3cm-6¢cm of water vapour (known as Vertical IntegratedWater Vapour) in
the middle of the stream.He stated that atmospheric rivers are a key feature in the global
water cycle and are closely tied to both water supply and flood risks — particularly in the
western United States. He stated that the atmospheric rivers are responsible for great
quantities of rain that can produce flooding, they also contribute to beneficial increases in
snowpack. A series of atmospheric rivers fuelled the strong winter storms that battered the
U.S. West Coast from western Washington to southern California from Dec. 10-22, 2010,
producing 11 to 25 inches of rain in certain areas. These rivers also contributed to the
snowpack in the Sierras, which received 75 percent of its annual snow by Dec. 22, the first
full day of winter. He presented NOAA research (e.g., NOAA Hydrometeorological Testbed
and CalWater) uses satellite, radar, aircraft and other observations, as well as major
numerical weather model improvements, to better understand atmospheric rivers and their
importance to both weather and climate.

He suggested that theatmospheric scientists must consider and study both climatological and
meteorological aspects of the transport of moisture in the atmosphere. It is particularly
important to review the conceptual models of moisture transport to aid research into the
origin of continental precipitation. The notion of the atmospheric river (AR) is key to the
study of water vapour transport in extratropical regions. He stressed increasing the
atmospheric river and climate hazards awareness.

Speaker: Dr. Manish Pandey, Assistant Professor, Department of Civil
Engineering, NIT Warangal

Coordinator and Speaker

Dr. Manish Pandey Dr. Manish Pandey is one of the coordinators and speaker of this training program. He
Department of Civil graduated in Civil Engineering from Uttarakhand Technical University, India. He completed
. . his masters and doctorate from Indian Institute of Technology Roorkee, India. Presently, he is
Englneerlng, NIT Assistant Professor at NIT Warangal since 2019. He has more than three years teaching and
Warangal research experience in experimental hydraulics and water resources engineering. He has
N | authored more than 30 peer reviewed journal papers, book chapters and conferences. He is
supervising 5 Ph.D. and 4 M.Tech students to investigate river hydrodynamics and sediment
transport challenging applications. He was also awarded the MOST postdoctoral research grant
in 2019 and MATS early career grant in 2018. He is an active reviewer in several reputed peer
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reviewed journals like Environmental Fluid Mechanics, Water (MDPI), Flow Measurement
and Instrumentations, Journal of Hydrology, Journal of the Brazilian Society of Mechanical
Sciences and Engineering, ISH Journal of Hydraulic Research, Engineering (Elsevier), Water
Supply etc.
Dr. ManishPandey threw light on sediment transport, erosion, scour and fluvial processes
flood in natural streams. He stated that the hazards associated with scour and sediment
transport. He stated that the Rivers are changeable and unpredictable and can contain hidden
dangers. Further he stated that the deposited and eroded sediment processes are responsible
for the change of flow directions. He said Rivers often flood every year, causing damage to
hydraulics structures and bridge elements. In his session he talked about natural River
hazards, which mainly posed by the river systems depend on River flow characteristics and
sediment transport in the River system. He stated that the sediment transport capacity is
affected by the erosion and deposition of sediment that are finally determined by stream bed
level, the lowest elevation to which a stream can flow. He gave some examples of sediment
and scour hazards viz. (i) as per an American report published by water and transportation
department, more than 500 bridges were collapsed in the USA between 1989 and 2000. This
published data shows that bridge element scour was responsible for the 50% of the bridge
failures. (ii) In 1993, around 20 bridges were failed due to bridge element scour, resulted
from flowing water and waves caused a damage of approximate trillions of rupees in coastal
regions. (iii) In Georgia, the total financial loss from tropical storm in 1994 was
approximately $130 million because more than 100 bridges had to be replaced and repaired
due to river dynamics and sediment transport. (iv) As per an Indian water ways report, a
bridge near Belgaon (Orissa) in India, was washed out by unpredictable scour around the
bridge pier. (v) Most recently, Hussain and Jain (2016) reported that the Chadoora bridge in
Budgam district, India was collapsed due to the excess scour around the bridge piers. He also
stated that around 60% of the bridges collapse in India are caused by scour and erosion
around the bridge elements.

He threw light on scour hazards and stated that throughout the world scour and sediment
hazards have attracted extensive attention. HE talked about scour reduction methods viz. (i)
bed-armouring method, and (ii) flow-altering method.In the first method, scouring process is
reduced using coarser material around the pier or by providing suitable riprap; whereas in the
latter, the reduction in scour is achieved using different pier scour protection devices, i.e.
collars, slots, fins, and bed sills. Principally, these approaches reduce the scour rate by
decreasing the impact of horseshoe vortex. He stressed increasing the scour and sediment
hazards awareness and suggested various methods for reducing the scour and sediment
hazards in Indian streams. She also suggested some research areas in this field.
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Presentations by research scholars and research associates:

S.No | Names Title of topic

1 Ms Atisha Sood Project HER-CAP

2 Dr. Sanayanbi Hodam | Project NADMP

3 Ms Richa Shrivastava | Project NEFC

4 Dr. Sweta CAP-RES

5 Ms Fatima Amin Erosion causes, risk mitigation and
management
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Closing the 3-Day training session coordinators of the training program Dr, Manish Pandey,
Assistant Professor, NIT Warangal and Miss Fatima Amin, young professional, NIDM, New
Delhi gave the concluding remarks and thanked all the eminent speakers and participants.
Miss Fatima underlined that a lot of important points have been brought up in the training
with the objective of building river and sediment hazards. These kinds of training discourses
play an important role in making people on the policy table accepting the existing issues and
planning their policies through suggestions and statistics provided in the discourse.

The training program ended with a vote of thanks by the moderator.
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Key Takeaways

Segregation of river hazards

e The river hazards need to be segregated into various categories such as flood hazards,
sediment and scour hazards, hazards due to failure of hydraulic structures and hazards
due to climate change.

e Inculcating the idea of segregation of river hazards at national level

Strengthening informal sector

e Provide a suitable drainage system and river training works.
e Require a proper maintained of reservoirs and other hydraulic structures
e Social integration and inclusion of informal sector.

River disaster management plan

e Sediment control measures

Reducing their entry into the flowing water

Reducing their concentration once in the flowing water
Reducing their proliferation

Control Measures

Provide suitable river training works

e Water extraction and storage systems plan

Use of available water storage during and after periods of heavy rainfall
Appropriate location and protection of intake

Appropriate choice of off-take depth from reservoirs

Proper well construction including casing, sealing and wellhead security
Proper location of wells

Water storage systems to maximise retention times

Roofed storages and reservoirs with appropriate storm water collection and
drainage

Securing tanks from access by animals

e Security to prevent unauthorised access, sabotage and tapping and tampering

Enhancing circular economy

e Use of circular economy pathway of generating resources from river and hydraulic
structures (dams and barrages) by utilizing the river water.
e Creating extended producer Responsibility policy awareness.
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Annexures

Annexure 1: Organizers

Patron:
e Major General Manoj Kumar Bindal, Executive Director, NIDM, New
Delhi
e Prof. N. V. Ramana Rao, Director, NIT Warangal

Conveners:
e Prof (Dr) Anil K. Gupta, Head, Division of Environment Climate
Disaster Risk Management, NIDM, New Delhi
e Prof. P. Rathish Kumar, Head, Department of Civil Engineering, NIT
Warangal

Course Coordinators:
e Ms Fatima Binte Amin, Young Professional, ECDRM Division, NIDM
¢ Dr. Manish Pandey, Assistant Professor, Department of Civil
Engineering, NIT Warangal

List of Speakers

e Prof. Umamahesh NV, Professor, Department of Civil Engineering, NIT
Warangal

e Prof. Anil K. Gupta, Head ECDRM NIDM

e Prof. P. K. Dixit, Professor, Department of Civil Engineering, IIT BHU

e Mr. Om Jangid, Vice President (Design and Projects), Yoolil Infra, India

e Prof. Hazi Azamathulla, Professor of Civil and Environmental
Engineering, University of the West Indies, Trinidad.

e Dr. Manish K. Goyal, Associate Professor, Department of Civil
Engineering, IIT Indore

e Dr. P. V. Rao, Associate Professor, Department of Civil Engineering,
NIT Warangal

e Dr. Manish Pandey, Assistant Professor, Department of Civil
Engineering, NIT Warangal

e Research Fellows/Associates, NIDM
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Day 2 and 3
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Annexure 2: List of Participants

S. No. |Name Email

1|Manish Pandey mpandey@nitw.ac.in

2|Fatima Amin aminfatima0ll@gmail.com

3|ravinder singh mpcoer@gmail.com

4|Animesh mp_iitr@hotmail.com

5|Beniyashim beniyashimm714@gmail.com

6|Vivek B-CWRDM vivek@cwrdm.org

7|ASTHA YADAV yastha806@gmail.com

9|Shaloo Yadav shaloo2yadav@gmail.com
10|Chandan Kumar Rajak rajakchandan2017@gmail.com
11|Manish Kumar Goyal mkgoyal@iiti.ac.in
12|Dr. Surendra Chandniha chandniha.surendra@gmail.com
13|Archana Kumari ak5075252@gmail.com
14/Dr.Alok Pandey alokabvp@gmail.com
15/K DINESH dineshraw220@gmail.com
16|Dr. Rambabu Tenneti rambabu.tenneti@srkrec.edu.in
17|khushal khushalkanade5@gmail.com
18|Swati swatithakur@dsc.du.ac.in
19|Challa VVenkateswarlu venkateswarluchallal00@gmail.com
20|beeram satya narayana reddy satya2243@gmail.com
21|NISHANT MISRA nmishra.pratapgarh@gmail.com
22|Dr Raghuram Popuri p.raghuram@srkrec.ac.in
23|Er.Mukesh Kumar Saubhagya mukesh_saubhagyal24@rediffmail.com
24/amrik singh amrik.singh67@gmail.com
25|Antony Thomas antony.thomas2020@vitstudent.ac.in
26|Manoj Kashyap kashyapmanoj25@gmail.com
27| DIWAKAR KUMAR diwakarkumar356@gmail.com
28|Arvind Chauhan arvindchauhan.chauhan081@gmail.com
29|Neha Goel nehagoel.agrawal@gmail.com
30|Arafat Basheer arafat.basheer@gmail.com
31|MD TAUSIF RAZA tausifraza786360@gmail.com
32|Akash gupta adakashgupta@gmail.com
33|Nidhi shukla nidhishuklacivil@gmail.com
34|Anil Kumar anilkumar13072000@gmail.com
35/Anand R C aarsiorg@gmail.com
36|Bhukya Shashidhar bd821844@student.nitw.ac.in
37|Vipin Kumar vipinkum2512@gmail.com
38(fecadtarsa dksrivastava1997 @gmail.com
39|Arpita Roy arpi741245@gmail.com
40|Kishore Meghani kishoremeghani.gimt@gmail.com
41 kowkuntla Rama Krishna kowkuntlar.pgl18.ce@nitp.ac.in
42| AMITAVA SARDER amitava.sarder@gmail.com
43|Shobana D shobanasahayam@gmail.com
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44

Babji Malineni

babjimali@yahoo.com

45

adarsh pratap singh

adarshpratapsingh5053@gmail.com

46

wahaj Ahmad Khan

wkhan9450@gmail.com

47

Vibhav Yadav

vibhavkumaryadav1512@gmail.com

48

Dr. Pal

pal.preiti@gmail.com

49

RISHAV KUMAR

rairishav2@gmail.com

50[EHTISHAM AHMAD KHAN eakhanl@gmail.com
51|SARFRAZ AHMED sarfraz123132@gmail.com
52|Divya Thokala divyathokala01@gmail.com
53|Dr.Sweta Baidya Das drswetabaidya@gmail.com

54

191212 Sindhu Sreya

bure_971946@student.nitw.ac.in

55

Neha Gautam

neha.gtm19@gmail.com

56

Pallavi Patarot

p20wr014@ced.svnit.ac.in

57|Bhavin Badgujar bhavinbadgujar@gmail.com
58|Sanayanbi Hodam vivienehod@yahoo.com
59|SHRAVANI shravanijrcta@gmail.com
60|Pritha Acharya prithaacharya@gmail.com
61|Atisha Sood NIDM soodatisha@gmail.com

62|garima chaudhary chaudharygarima700@gmail.com
63|Kanhaiya Lal kanhaiyalalprajapatiji@gmail.com
64|Richa Srivastava richa_roli@yahoo.com

65|Uzma Parveen parveen.uzma5@gmail.com

66

. THENMOZHI

thenmozhiisaac7@gmail.com

67

Rohan Mark Nimmagadda

rohanmark.n@gmail.com

68

ASHISH GUPTA

connect@advag.in

69|Adarsh T Adarsht.geo@gmail.com
70|Pallerla Shankaraiah palerlashankar@gmail.com
71|Prof.Dr.l.Manavalan imanavalans56@gmail.com
72|vishweshwar kumar kumarvishu7243457@gmail.com

73

191168 Deekshita Yagnam

yagnam_871921@student.nitw.ac.in

74

Prashant Birbal

birbal.prashant58@gmail.com

75

Abhijeet kumar

monukmryadav198@gmail.com

76201213 Sravya 09962015@student.nitw.ac.in
77/MANOJ KR. MINA mk952021 @student.nitw.ac.in
78|srikanth ksrikanth2@student.nitw.ac.in
79|201139 rahul_kumar rk832017@student.nitw.ac.in

80

201232 _shivakumar

ns872018@student.nitw.ac.in

81|Dr Ahmed Abdul Haleem Khan aahaleemkhan@gmail.com
82|G. Aakash ag812018@student.nitw.ac.in
83|Hemraj Kumavat kumavathr@gmail.com
84|Narala Sai Kiran Reddy ns822046@student.nitw.ac.in

85

201102_Abhishek

ak942015@STUDENT.NITW.AC.IN

86|khawaish gupta 20bce028@smvdu.ac.in
87 kowshali pk912016@student.nitw.ac.in
88|Sri Harsha chaitanya6126mederametla@gmail.com
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89|T Surya ts852019@student.nitw.ac.in
90|201110  SANJANA cs852015@student.nitw.ac.in
91|B18_Navin jn862015@student.nitw.ac.in
92|B27_Manish mm862014@student.nitw.ac.in
93|Vishal Magadum vishalmagadum5@gmail.com

94

B_201224 Pravallika Konduri

kp942019@student.nitw.ac.in

95|matlapudi Ranga Rao rangarao1199@gmail.com
96|Litan Ray litan@nitw.ac.in
97\RAJESWARI SURESH raji.unom@gmail.com
98|Amit Meena ak862019@student.nitw.ac.in
99|G.Kumaran. srikumaran2314@gmail.com
100|Nantish A P apnantish2002@gmail.com
101|Ruthvika Sagar tr962013@student.nitw.ac.in
102|AKHILA KISHORE MALLICK akhilakishoremallick@gmail.com
103|deepak kumar 7277deepak@gmail.com
104|Prof Azmathulla mdazmath@gmail.com
105|T Thomas thomas_nih@yahoo.com

106

VELMURUGAN.D

dvau2004@gmail.com

107|Bollam Yashwanth by922067 @student.nitw.ac.in
108|manoj kumar km962018@student.nitw.ac.in
109|A_37_Piyush pk932017 @student.nitw.ac.in
110|Eswar Sai Buri beswar@student.nitw.ac.in
111|Ganga Aishwarya GA822021@student.nitw.ac.in
112|201120 Janaki ram bhaskar rao jr842015@student.nitw.ac.in
Nadapana
113|B_4_Alok Yadav ay852016@student.nitw.ac.in
114|Sudipta Pal rhera3122@gmail.com
115|Aniket Kumar Sharma aniketsharma.k2@gmail.com

116/|srikanth kandula ksrikanth2@student.nitw.ac.in
117|Mohd Imran mdO4imran@gmail.com
118|Darshan Mehta darshanmehta2490@gmail.com
119|Dr. Sushrut H. Vinchurkar sushrutvinchurkar@gmail.com

120

Dr. Venkatramanan Senapathi

venkatramanansenapathi@gmail.com

121|SUKESH KUMAR yadavsukesh12@gmail.com
122|ced1234 adidevpraj48@gmail.com
123|Muskan Mehra muskan.vikas.mehra@gmail.com
124|SUBHASH JARYAL badalakash5@gmail.com
125|pavithra .s pavis1492002@gmail.com
126|Rajeev Kumar rajveer16082001@gmail.com
127/GOMAKANT MAHAMBREY PWDSPORTS@GMAIL.COM
128(191156_akshara sudhir_941932@student.nitw.ac.in
129|Dr. S. Darwin darwinpauledison@gmail.com
130|Lavanya korra_911969@student.nitw.ac.in
131|Lokesh Patel lokesh.patel90@gmail.com

132

Rashmi Yadav

rashmiy276@gmail.com
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133|Shreya Sinha shreyasinha2725k@gmail.com
134|Ankit Kumar ak7197890@gmail.com
135|JARPALA VENKATESH venkyace2018@gmail.com
136/201119_Jahnavi Chinnala jahnavichinnala9@gmail.com
137|shiv Kumar shivkumar84093@gmail.com
138|Kousik Das Malakar kdmalakargegr92@gmail.com
139|Krishna Yadav krishna854601@gmail.com
140|wajahat annayat wajahatannayat123@gmail.com
141|MANISHA SINGH msmanisha2112@gmail.com
142|Sasi lllimattathil sasii@bharatpetroleum.in

143

Jasper Swaroop E

jasperswaroop@gmail.com

144|Shubani Noor shubaninoorzargar@gmail.com
145|Barkha Chaplot barkhachaplotjain@gmail.com
146|Akib Rashid aakibrashidaks@gmail.com
147|Mohammad Mudasir mohammadmudasir03@yahoo.com
148|Aqgib Salam agibsalam10@gmail.com
149|201135_kowshali pk912016@student.nitw.ac.in

150

Farhan jawad kuttay

jawadfarhankuttay@gmail.com

151|Loukika loukika.iiit@gmail.com
152|Ashutosh Goutam ashutoshgoutam1998@gmail.com
153|Jayasree varana_921943@student.nitw.ac.in
154|Reshi Sakib reshisakib555@gmail.com
155|Zaid Geelani zaidgeelanil8@gmail.com

156|Dr. Vikram Kumar kumarvikramgce@gmail.com

157

Jyoti Sangwan

jyotisangwanl76@gmail.com

158|Somanath Sarvade somanath553@gmail.com
159|Mukund Kumar 1019mukund@gmail.com
160{Muneeb ursmuneeb73@gmail.com
161|Ritica Thakur ritica.thakur@gmail.com
162|swetha swethabs105@gmail.com
163|ASHWINI TIWARI ashwinitiwari810@gmail.com

164

KISHOR BABURAO DALVE

dalvekishor96@gmail.com

165|Manish manishkj34@gmail.com
166|Gaurav Pandey pandey607@gmail.com
167|Rakesh Modi rakeshmodil614@gmail.com
168|ABHISHEK PANDEY abhishek.Oinf@gmail.com
169|Junaid Khan jk77349@gmail.com
170|PIYAL HALDER piyalhalder.org@gmail.com
171|Priyanshu Mishra golumishra820@gmail.com
172|Thenmozhi .1 thenmozhiisaac7@gmail.com
173|191163 VAIBHAV REDDY vaibha_861925@student.nitw.ac.in
174|Ajit Bharti ajitb486@gmail.com
175|Lubna Siddiqui s_lubna2004@yahoo0.co.in
176|Madhu Rao maddyr3569@gmail.com
177|Suraj Tripathi (CE) surajtripathi2016 @gmail.com
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178|tushar p20wr003@ced.svnit.ac.in
179|Anubhaw shukla anubhawkushinagar9628@gmail.com
180|Nitu Kumari nitu52302@gmail.com
181|Anand Yadav anand2001yadav2001@gmail.com
182|Dr. Preeti Ramkar preeti.ramkar@gmail.com
183|vikrant chand thebikkuchand706842@gmail.com
184|Needhi Singh needhisingh11123@gmail.com
185|Sindhu Sreya bure_971946@student.nitw.ac.in
186|MANISH KUMAR SINGH manishsingh2701@gmail.com
187|nikkejiyatiwari nikkejiyatiwari@gmail.com
188/PALTU MAZUMDER mazumderpaltul987@gmail.com
189|RESMI SR liresmii@gmail.com
190|khushant Taneja kushtanejal@gmail.com
191|Sneha Korpe snehall@student.nitw.ac.in
192|Shashwat singh Baghel $s8799687@gmail.com
193|Azamathulla mdazmath@gmail.com
194|Chandra Bhushan Pandey chandrabhushanpl7@gmail.com
195|Kundan Paswan pawankundan427@gamil.com
196|VIP ANUJ anujvip368@gmail.com
197|SHAILENDRA PRATAP SINGH  [csps9125@gmail.com
198|Kaveya kaveya.p2019@vitstudent.ac.in
199|Anand Kumar Verma anandbasti2019@gmail.com
200/SHIKHAR CHAUDHARY shikharchaudhary1999@gmail.com
201|ashutosh kumar mail2ashutosh1988@gmail.com
202|Dr Mahesh Gadekar maheshgadekar@ymail.com
203|Ashu Kumar ak917000396@gmail.com
204|Neha neha.gtm19@gmail.com
205|Keerthy K kkciv@tce.edu

206|Chandra mani cmani7064@gmail.com
207|Wajahat Ali wajahat.ali96515@gmail.com
208|PRAGYA MISRA pragya.mishra8315@gmail.com
209|payalsingh Rajpoot payalsingh93302@gmail.com
210|shivam savita shivamsavita26@gmail.com
211Bibhuti bibhuti5000@gmail.com
212|saud ul hasan saudulhasan1994@gmail.com
213|6291 Dr. Umesh Kumar Singh umesh.ais@gmail.com
214|Priyanka Sharma notoriouspriyankaO5@gmail.com
215|E S Langshiang lyngchiangbormi@gmail.com
216|bishal sarkar sarkarbishalmldt@gmail.com
217|Manali Pal manalipal@nitw.ac.in
218|Aadesh Patil aadeshppatil@gmail.com
219|Ritambhara K Upadhyay ritambharaku@gmail.com
220|Vikram Chourasia vikramkishoric@gmail.com
221/NARESH ayyaure@gmail.com

222|Ranjan Debnath deranjan@amazon.com
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223|RAMANA RAO N V director@nitw.ac.in
224|Polisetty Venkateswara Rao pvenku@nitw.ac.in

225|Shashi Shankar Ojha shashio.pgl5.ce@nitp.ac.in
226|Prof Anil Gupta anilg.gov.in@gmail.com
227|Harish Kumar Patel harish.harish.patel9@gmail.com

228

Ramu

ramupachu@gmail.com

229|Jagilinki Aravind 204040034@iitb.ac.in
230|Subhojit Bhui subhojit18.com@gmail.com
231|Umamahesh Nanduri mahesh@nitw.ac.in
232|Srijita Patra patra.srijita946@gmail.com

233

Ramu Pachanattu

ramupachu@gmail.com

234

191159 Tejas

tambak _911911@student.nitw.ac.in

235

Khaja Maazuddin

rahilkhaja2000@gmail.com

236|/ANJALI VERMA anjusktv@gmail.com
237|202269 _ vithanala prasanna vp872038@student.nitw.ac.in
238| Thirupathi Rajan S rajan.pathi@gmail.com
239|sanjeev Gupta fdpsanjeevpreeti@gmail.com

240

Jaisuriyan K

jaisuriyank@gmail.com

241

RAMINENI PRABHAKAR
DHANUSH

dhanush608@gmail.com

242|Kumaran. srikumaran2314@gmail.com
243|Jayesh Madhursinh Matani mataniquiz@rediffmail.com
244|Ronit ronitraj508@gmail.com
245|Ravindra Reddy M ravindraoudeptsw@gmail.com
246|191165 Jayasree varana_921943@student.nitw.ac.in
247|Hari Sankar Rout swati_pab@yahoo.co.in

248 RASHTRA BANDHU SHRINGI rb.shringi@gail.co.in

249

ravi prakash Tripathi

ravi.tripathi@recsonbhadra.ac.in

250|Sanjeet Kumar sanjeetiitkgp@gmail.com
251|Sushant Kumar Singh sushantsingh6112@gmail.com
252|Prof. Darshan J Mehta darshanmehta2490@gmail.com
253|KARTHIK K karthik30072001@gmail.com
254|Raju Roy rajulive24@gmail.com
255|N.janaki ram bhaskar rao janakin2703@gmail.com

256

umang kumar

umangkumar7079@gmail.com

257|Sakib Sarwar sarwarsakib045@gmail.com

258/ AKSHAYA.T akshayathinakaran@gmail.com
259|Dr. T. Thomas thomas.nihr@gov.in
260|ASHRAFUL ISLAM ashrafulislam44010@gmail.com
261|Sharvan saisharvanbollam123@gmail.com
262|Tapas tapasranjan@iitg.ac.in
263|Chandan Raj chandan.cel6@nitp.ac.in
264|Rishi pathak rishicswe@gmail.com

265|Sujit Kumar sujitalpal23@gmail.com

266/0Om Jangid om.jangid@yooil.co.in
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267|Jeya Prakash empri.jp@gmail.com
268|J Lawrence lawrence.lawru@gmail.com
269|Chithra Nair Rajendran cnair3383@gmail.com

270

Shaikh Abdul Azeem

sa_azeem2004@yahoo.com

271

pranjay

pranjayjoshi@gmail.com

272

Manoj Kumar Jha

manoj61367@gmail.com

273|Muskan Mayank muskan.mayank@nituk.ac.in
274|Veluru Ramesh velunaidu019@gmail.com
275|Nitin kumar Shukla nitinshuklaD00@gmail.com
276|Abinash Mohanta abinash.mohanta@vit.ac.in

277

shailesh

shaileshkg@gmail.com

278

201147_SUDDULA SANJAY

$s912015@student.nitw.ac.in

279

Rohit Arya

arohitsgg@gmail.com

280|DR.HITESHKUMAR R PANSURIA |hiteshpansurial23@gmail.com
281|Mohammad Y ousuf ahangeryousuf22@gmail.com
282|amit amitchavadal7@gmail.com
283|venkat chandrakanth jv932019@student.nitw.ac.in

284

Mohammad Safik Khan

safikmkhan@gmail.com

285/Kumar Raghvendra kr8601@gmail.com

286|Suravi Chakraborty suravichakrabortyll@gmail.com
287/RAVI SRK srkravi589@gmail.com
288|Amit kumar amitkumar53056@gmail.com
289|Rinkan Rudra Paul prinkan@amazon.com
290|YADDANAPUDI yaddanapudihemarao@yahoo.co.in
291|Harish Gurjar hg962016@student.nitw.ac.in
292|Sahith ps862016@student.niw.ac.in
293|Mir Sajad mirsajad1731@gmail.com
294|Sourabh Kumar souravkrcivil@gmail.com
295|prabhat pksdikshit.civ@itbhu.ac.in
296/|sai shiva GS912047@student.nitw.ac.in
297/SHASHI RANJAN shashi.cel8@nitp.ac.in

298

SIDDAMSETTY LAKSHMI
PAVITHRA

pavithrasid3108@gmail.com

299

201239 B Rahul Meena

RM852020@student.nitw.ac.in

300

SANTOSH KUMAR SAH

santoshkrsah501@gmail.com

301|Manikanta Velpuri manithevmk@gmail.com
302|201255 Ritesh YR822015@student.nitw.ac.in
303|Rajinder Pal Singh singhrajinderpal55@gmail.com
304{Shiv Prakash Gaurav shivgaurav1999@gmail.com

305

Rudraswamy G K

rudraswamydec1994@gmail.com

306

Ashish Kumar

ashishkrssm09@gmail.com

307

Shriya

shriyak.rathor2019@vitstudent.ac.in

308

Ambar Subhra Mallick

mallickambarl@gmail.com

309

Rajneesh Rangra

rangrarajneesh@gmail.com

310

pRadeep kulkarni

ppkguru@rediffmail.com
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SAIN

311|manavelthi praneetha mp972017@student.nitw.ac.in
312|Sanjay Adwani sadwani67@gmail.com
313|Sejal Desai sddesai.cl@gmail.com

314|A 201143 SANDEEP KUMAR sk912020@student.nitw.ac.in

315|Padam sss.padam.omar@gmail.com
316|201128_sreepath mankena MS842019@student.nitw.ac.in
317/RUDRASWAMY G K rudraswamydec1994@gmail.com

318

30 KANAKALA MALLIKA

km912062@student.nitw.ac.in

319|shivakumar ns872018@student.nitw.ac.in

320|Bhanusree Devarayi db852061@student.nitw.ac.in

321|Gaurav Sharma gaurav.swce@gmail.com

322|Rajan Kumar rajan.sharmanov1991@gmail.com

323|Challa Mohana Reddy cm842006 @student.nitw.ac.in

324|jew jewdasO5@gmail.com

325|PATIL DATTATRAYA dattatrayap47@gmail.com
BHANUDAS

326|20402_SatyakiSengupta ssce20402@student.nitw.ac.in

327

Abhishek Rajput

abhishek.rajput@yooil.co.in

328|b_ 201250 thuraka Abhilash TA912018@student.nitw.ac.in
329|L55_Akhitha Reddy sa942055@student.nitw.ac.in
330{201204_Alok Yadav ay852016@student.nitw.ac.in
331/201208 Anand Yadav ca922018@student.nitw.ac.in
332|B_ 09 VENKATESHWARLU kv822009@student.nitw.ac.in
333|201113_Shashank 05942017 @student.nitw.ac.in

334

201231 Mahammad Zubair

mm812014@student.nitw.ac.in

335/201134 Neelarapu Vamshi nv972020@student.nitw.ac.in
336(201142 Sable Rohan sr822016@student.nitw.ac.in

337|Ashritha Gurram ga952018@student.nitw.ac.in
338|201129_Shreya Mechineni Ms812012@student.nitw.ac.in

339

Tanmay Panwar

ankita9755555269@gmail.com

340

Sumit Kumar

sumit043kumar@gmail.com

341

Pradeep Reddy

pr852014@student.nitw.ac.in

342|Sagar Kumar msagar91@gmail.com

343|201146_Shubham Singh SS842014@student.nitw.ac.in
344|201237_Piyush Yadav py852018@student.nitw.ac.in
345/201210 saiganesh DS832023@student.nitw.ac.in

346

GUGULOTH LAXMI PRASANNA

gl962020@student.nitw.ac.in

347201215 Lavanya GL952015@student.nitw.ac.in
348(201223-Harshitha HK972015@student.nitw.ac.in
349(201217_Amrutha Varshini 12962014 @student.nitw.ac.in
350(201241 Ravuri Balaramakrishna rb972061@student.nitw.ac.in
351/201220 Jitendra Choudhary JC832018@student.nitw.ac.in
352|201140 R CHANDER NAYAK rc932020@student.nitw.ac.in

353

Malik Basha

sm832015@student.nitw.ac.in
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354|Tanuja gv952014@student.nitw.ac.in
355|201240_Pavan rp812016@student.nitw.ac.in
356|201207 AnudeepRao ba832016@student.nitw.ac.in
357|SYED AMER sa932013@student.nitw.ac.in
358/201118 sujith 15942014 @student.nitw.ac.in

359201226  MACHA SRINADH ms972021@student.nitw.ac.in
360|Pratyush Tiwari pt832014@student.nitw.ac.in

361|Sagar Kumar Shaganti sk922021@student.nitw.ac.in
362|201136_SHASWATH PIDUGU ps822018@student.nitw.ac.in
363|Subhadarsini Das das.darsini1992@gmail.com

364

G Adarsh Reddy

GA812067@student.nitw.ac.in

365|Partha Saha partha.saha@yooil.co.in
366/201203_satya vamsi allam AS842082@student.nitw.ac.in
367|201155_Vyshnavi yv922019@student.nitw.ac.in
368|Ganesh kore kg832011@student.nitw.ac.in
369|201236_Preethi pp922016@student.nitw.ac.in
370|Chaitanya Nidhi chaitanya.nidhi@gmail.com

371

201112_G KHIRAN

gk922066@student.nitw.ac.in

372|201153 varala Srividya vs912019@student.nitw.ac.in
373|Gowtham-201252 vg832022@student.nitw.ac.in
374/201230_mukesh kumar singar mk822019@student.ac.in

375(201149 T Anusha ta812015@student.nitw.ac.in

376

201229 Navya

mn942018@student.nitw.ac.in

377/SHAIK SALEEM $s842018@student.nitw.ac.in
378|201121 K Srichetan ks912067@student.nitw.ac.in
379|Piyush Gupta PK932017@student.nitw.ac.in
380/Hemraj Ramdas Kuamavat kumavathr1981@gmail.com
381/201246_Shyamu $s912004@student.nitw.ac.in
382|201106_Sai Teja bs952001@student.nitw.ac.in

383

201144 Malik basha

sm832015@student.nitw.ac.in

VINAY

384/191127 JAINARAYAN SINGH singh_931912@student.nitw.ac.in
385/20419 Pattabiraman pbce20419@student.nitw.ac.in
386|Vineela Muddana mv932062@student.nitw.ac.in
387|201235 B. PERUMANDLA PV842020@student.nitw.ac.in

388|201114 Amulya Surya Teja GA872019@student.nitw.ac.in
389|Lav Kumar Ikumar@student.nitw.ac.in
390|venkatesh kunchala kv972018@student.nitw.ac.in
391201233 _Neela Vishal NV922015@student.nitw.ac.in

392

ramesh singh

rameshsingh8888@gmail.com

393

siddharth chowdary

siddharth.marni@gmail.com

394

201111 Partha Sarathi

dp842017@student.nitw.ac.in

395

B 51 Sai kumar

US952009@student.nitw.ac.in

396

MD WAZID ALI ANSARI

mdwazidaliansari638@gmail.com

397

Joshua Israel Rapaka

rapaka_911908@student.nitw.ac.in
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THAKKAR

398|201219 venkat chandrakanth jv932019@student.nitw.ac.in
399|Chandan Patel chandan73015@gmail.com
400(Gagandeep Singh gsingh@wr.iitr.ac.in

401MITUL NARENDRA JOSHI joshimitul9022@gmail.com
402|VIRENDRAKUMAR M. virendrakumarthakkar@gmail.com

403

201145_SHIVAM SAJJAN

SS872015@student.nitw.ac.in

404

201206_Karan Arjun

bk842022@student.nitw.ac.in

405

Swapnil Priyadarshi

sp872020@student.nitw.ac.in

406(sanju kakerwar sk972022@student.nitw.ac.in
407|vijay kumar vijaykumar9991@gmail.com
408|Ullendula PranayKumar C21 up832021@student.nitw.ac.in
409(201247_Suryansh Vikram Singh sv922013@student.nitw.ac.in
410(Jayvant Choudhary jayvantO5@gmail.com

411(201148 Swapnil Priyadarshi sp872020@student.nitw.ac.in

412

Dasari Sindhu

dasari_921942@student.nitw.ac.in

413(201124 Kommireddy Rasagna kr962019@student.nitw.ac.in
414|AA SARMA apsarmal@gmail.com

415191218 Devendra_Kumar_Meena |meena_871919@student.nitw.ac.in
416|Vishal Bhaskar vb852017@student.nitw.ac.in

417

Minnie Bajpai (UoA)

minniebajpaill@gmail.com

418(191116_Dasari.Sindhu dasari_921942@student.nitw.ac.in
419|Rahul Dev vr862017@student.nitw.ac.in
420|B21_Akanksha ka862018@student.nitw.ac.in
421PRASHANT KUMAR prashantkumarsyne@gmail.com
422201143 SANDEEP KUMAR SAIN [sk912020@student.nitw.ac.in
423|Mangesh khandeshwar.mangesh@gmail.com
4241201123 LOKESH k1962017 @student.nitw.ac.in
425|Rahul Verma rahulverma20112@gmail.com
426(202205 Nikhil Teja an942039@student.nitw.ac.in
427|chander nayak rc932020@student.nitw.ac.in
428|ravindar gundala gd832019@student.nitw.ac.in
429(201222 k.sandeep kethavathusandeep3059@gmail.com
430|201103_Sri Harsha Alaparthi chaitanya6126mederametla@gmail.com

431

Kianat aziz

fatimaamin1990@gmail.com

432|binit kumar bk922063@student.nitw.ac.in
433|Supriti supritichawlal974@gmail.com
434|Nikhil bansal nikhil.nb1999@gmail.com
435|Mnoj Kr. Meena mk952021@student.nitw.ac.in

436

Harbakhash Singh

hs.civildefence@gmail.com

437

durga prasad

dhanal_951934@student.nitw.ac.in

438

Shraddha Yadav

shraddhayadavabc@gmail.com

439

Varsha Rawat

rawat.varsha07@gmail.com

440

Shivam Kumar

shivamkumarg7777@gmail.com

441

pallavi mishra

pallavimishra965@gmail.com
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442/K. A. VIJAY KUMAR vijaykumar9991@gmail.com
443|atul kumar akpatnal6111996@gmail.com
444|Avinash Kumar kravinash9199@gmail.com
445RAVI OJANAHALLI dmc.udupi@gmail.com
446|Pavan Varshney pavan.ce@quantumeducation.in

447

anudeep rao

ba832016@student.nitw.ac.in

448|SAIBABU KORIVI korivisaibabu@gmail.com
449/G.KUMARAN srikumaran2314@gmail.com
450/ AZHAR ANSARI azharansaricivil21@gmail.com
451|201104 ALOK KUMAR ak912022@student.nitw.ac.in

452

201132_Sravani Mylapalli

ms912063@student.nitw.ac.in

453

51 suryadeepak

ts852019@student.nitw.ac.in

454

201242 Sagar Kumar Shaganti

sk922021@student.nitw.ac.in

455|Anoop Kumar Shukla anoopshukla779@gmail.com
456(201202_Abiramashri sankar As912076@student.nitw.ac.in
457|Prakhar Tripathi prakhar2419tripathi@gmail.com
458|Rajesh Kumar rajeshku4902@gmail.com

459

Mohammad Asif Raja

asif.best1989@gmail.com

460(Vijay Kaushik vijaykaushik220795@gmail.com
461201131 _MUKIRI Vamsi Kishore MV842021@student.nitw.ac.in
462|akarsh anand akarshanandutu@gmail.com
463|Sanjit Biswas shiswas@nitw.ac.in

464

kanishk kr maurya

kanishkmaurya68@gmail.com

465

Utkrista Pokharel

2000020045@kluniversity.in

466

SATHISH IYENGAR

satish0984@gmail.com

467|A 61 Gayathri Tangirala gayathri.tangiralalé@gmail.com
468|Govind kumar govindkgl213@gmail.com
469|Ritvik Sharma sharma301986@yahoo.com
470(191234 korra lavanya bai korra_911969@student.nitw.ac.in

471

khushal kanade

kskanade@mitaoe.ac.in

472|JANAKI RAM BHASKAR RAO N |janakin2703@gmail.com

473 TUREMELLA VIUAYARAJU jamjama055@gmail.com
474|Rahul Kumar rahul.sbgnan@gmail.com

475|Dr Suresh Kumar Agarwal drskagarwal @yahoo.com
476|VISHAL KUMAR vk238228@gmail.com
477|Hariom choudharyhariom675@gmail.com
478|Vijay Kumar Reddy Arram arramvijay4172@gmail.com
479|Nitin Singh Kachhawa nsk81298@gmail.com

480

Avnish Shukla

d20ce027@ced.svnit.ac.in

481

Vijaya Babu Sathyanantham

vjbabusv@gmail.com
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