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Preface

Welcome to the proceedings of the 2020 World Environmental and Water Resources Congress!
These proceedings contain technical papers associated with the diverse set of talks, posters, and
workshops presented at the American Society of Engineers’ (ASCE) Environmental and Water
Resources Institute’s (EWRI) 20" Annual Congress, held in Henderson, NV, May 17-21, 2020.
Engineers and scientists from around the world gather at the EWRI Congress to discuss the latest
innovative research, case studies, and developing best practices in water resources and the
environment.

The theme of this year’s conference is, “Be Smart and Sustainable: Don’t Gamble with your
Infrastructure.” Across the globe, infrastructure is in urgent need of investment and careful
attention. ASCE’s 2017 Infrastructure Report Card found the national grade for infrastructure
remains near the bottom ofthe scale at a “D+” and estimates that an investment of over $4.5 trillion
is needed to return the nation’s infrastructure to a state of good repair. The ASCE Failure to Act
study notes that “deteriorating infrastructure, long known to be a public safety issue, has a
cascading impact on our nation’s economy, impacting business productivity, gross domestic
product (GDP), employment, personal income, and international competitiveness”. If this
investment gap is not addressed throughout the nation’s infrastructure sectors by 2025, the
economy is expected to lose almost $4 trillion in GDP.

Internationally, water infrastructure is critically important to the public’s health, safety and
security. The ASCE Report Card rated components of water infrastructure separately, assigning
America’s drinking water, inland waters and dams a “D,” wastewater a D+, and bridges a “C+”.
The 2030 Agenda for Sustainable Development, adopted by all United Nations Member States in
2015, provides a shared blueprint for peace and prosperity for people and the planet, now and into
the future. Sustainable Development Goal (SDG) 6 focuses on ensuring availability and
sustainable management of water infrastructure and sanitation for all. Compounding the state of
water infrastructure are the variability and uncertainty of future changes in climate. A systems
approach is needed to address these complex challenges that cross the boundaries of water, energy,
health, environment and the economy. Professionals in the water and environmental fields are in
the best position to find creative and practical solutions to build resilience and sustainability into
the world’s water infrastructure.

The 2020 EWRI Congress covers a wide range of topic areas related to drinking water,
groundwater, wastewater, stormwater, waterways, and irrigation and drainage infrastructure.
Many overarching themes such as sustainability, smart water, security, systems analysis, and
innovative technologies will also be addressed.

© ASCE

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/ASCE/195141694/WEWRC-2020-Water-Resources-Planning-and-Management-and-Irrigation-and-Drainage?src=spdf

World Environmental and Water Resources Congress 2020 iv

Within the six (6) volumes of the proceedings, more than 160 written scientific and technical
papers from nearly 850 oral and poster presentations focusing on the subject areas of various EWRI
Councils are included. A list of the subject area technical tracks is included in the
acknowledgements below. We hope these proceedings enhance your knowledge base and inspire
you to read other publications by the same authors or on similar topics that can be found in ASCE
technical journals and publications.

The collection of papers in this volume of the Proceedings of the World Environmental and
Water Resources Congress, 2020, Be Smart and Sustainable: Don’t Gamble With Your
Infrastructure contains papers organized by the following EWRI Councils:

e Irrigation and Drainage Council whose purpose is to promote responsible use of water
resources and protection/enhancement of the environment through the development,
collection and dissemination of information regarding the use and application of irrigation and
drainage systems.

e Planning and Management Council whose purpose is to create, organize, and manage the
activities of various technical committees dealing with water resources planning and
management.

© ASCE

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/ASCE/195141694/WEWRC-2020-Water-Resources-Planning-and-Management-and-Irrigation-and-Drainage?src=spdf

World Environmental and Water Resources Congress 2020

Acknowledgments

The EWRI Congress depends on the dedication of volunteers who plan technical session topic
areas, solicit abstracts and papers, oversee reviews of submitted abstracts and papers, identify

moderators, and ensure the overall success of the program. We appreciate the efforts of everyone

involved, especially the track chairs listed below:

Cyber Physical Security of Urban Water
Infrastructure

Mohsen Aghashahi, Ph.D.

Desalination Symposium

Berrin Tansel, Ph.D., P.E., D.WRE, F.EWRI,
F.ASCE

Education

William Gonwa, Ph.D., P.E., M.ASCE

Emerging & Innovative Technologies

Barak Fishbain , Ph.D., AAM.ASCE

Environmental

Wendy Cohen, P.E., M.ASCE
Lisa Hayes, P.E., M.ASCE
Rory Klinger, Ph.D., P.E., M.ASCE

Groundwater Symposium

Paul Mathisen, P.E., M.ASCE

History & Heritage (Nevada & California
Water History Symposium)

Larry Magura, P.E., D.WRE(Ret.), F.ASCE

Hydraulics & Waterways

Fabian Bombardelli, A.M.ASCE

Hydro-climate/Climate Change Symposium

Levent Kavvas, Ph.D., Dist. M.ASCE

International Issues

Erfan Goharian, Ph.D., EIT, AM.ASCE
Ali Mirchi, Ph.D., AM.ASCE

Irrigation & Drainage

Stuart Styles, Ph.D., P.E., D.WRE, M.ASCE
Anastasia Chirnside, Ph.D., A.M.ASCE

New Professionals

Nur Orak, Ph.D.

Planning and Management

Mashor Housh, Ph.D., R.Eng, M.ASCE
Debora Piemnonti, Ph.D., AM.ASCE

Professional Practice

Kristin White

Standards

Kathlie S. Jeng-Bulloch, Ph.D., P.E., CFM,
D.WRE, M.ASCE

Smart Water Symposium

Sudhir Kshirsagar, P.E., M.ASCE

Stormwater Symposium

Sarah Waickowski, E.I.
Ryan Winston, Ph.D., P.E., M.ASCE

Student Competition

Wes Lauer, Ph.D., P.E., M.ASCE

Sustainability

Joshua Peschel, Ph.D., A M.ASCE
Kelly Sanders, Aff. M.ASCE

© ASCE

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/ASCE/195141694/WEWRC-2020-Water-Resources-Planning-and-Management-and-Irrigation-and-Drainage?src=spdf

World Environmental and Water Resources Congress 2020 Vi

Water Distribution Systems Analysis Mohsen Aghashahi, Ph.D.

Symposium

Water, Wastewater and Stormwater Arnold Strasser, P.E., M.ASCE
Bridget Wadzuk, Ph.D.

Watershed Levent Kavvas, Ph.D., Dist M.ASCE
Don Frevert, Ph.D., P.E., D.WRE(Ret.),
F.ASCE

Watershed Management Conference (co- Rosanna LaPlante, P.E., F.ASCE

located with the EWRI Congress)

We also acknowledge the members of the Congress Organizing Committee; without whose time
and efforts the event would not be possible.

General Chair
Sri Kamojjala, P.E., D.WRE, M.ASCE Local Arrangements Chair
Joseph Cetrulo, M.ASCE

Technical Program Chairs

Sajjad Ahmad, Ph.D., P.E., M.ASCE Sponsorships Chair

Regan Murray, PhD Heidi A. Dexheimer, P.E., M.ASCE
Technical Program Coordinator Member at Large

Veera Gnaneswar Gude, Ph.D., P.E., Kristina Swallow, P.E., ENV SP, F.ASCE
F.ASCE

Finally, we acknowledge and thank EWRI staff who make this conference possible.

Director, EWRI

Brian K. Parsons, M.ASCE Conference Coordinator, EWRI
Nicole Erdelyi

Senior Manager, EWRI

Gabrielle Dunkley Sponsorship and Exhibit Sales Manager
Drew Caracciolo

Technical Manager, EWRI

Barbara Whitten

Manager of Member Services, EWRI
Jennifer Jacyna

Senior Conference Manager, EWRI
Mark Gable

© ASCE

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/ASCE/195141694/WEWRC-2020-Water-Resources-Planning-and-Management-and-Irrigation-and-Drainage?src=spdf

World Environmental and Water Resources Congress 2020 vii

Contents

Irrigation and Drainage

A Framework for Managing Irrigation Water Requirements under Climatic

Uncertainties over Beed District, Maharashtra, INdia ........cccccceeeeeeeeeeccecccceeennnncecsccccceeessanneenes 1
Sabyasachi Swain, Ishan Sharma, S. K. Mishra, Ashish Pandey, Kumar Amrit,

and Vikrant Nikam

An Artificial Intelligence Model to Predict Crop Water Requirement Using

Weather, Soil Moisture, and Plant Health Monitoring Data.........ccccoeevvvvnnnerriccccssssccsnnnnenneccces 9
M. Fayzul K. Pasha, Nandakishor Srinivasamurthy, Dayadeepak Singh,

Dilruba Yeasmin, and Guillermo Valenzuela

Applying Swine Effluent for Grass Production Using Subsurface Drip Irrigation.............. 15
Joao A. Antonangelo, Hailin Zhang, Saleh Taghvaeian, and Scott Carter

Assessment of Sampling Techniques to Investigate Airborne Transport of

Contaminants in Treated Wastewater from Sprinkler Irrigation Fine Droplet................... 27
Mehrnaz Zardari, Séverine Tomas, Bruno Molle, Laurent Aprin, Sandrine Bayle,

and Dominique Courault

Current Trends and Regulations for Water Reuse in Irrigation ...........eeeecicneeicinsnnennnnnee 42
Anastasia E. M. Chirnside

Effect of Alternate Irrigation with Fresh and Saline Waters on Soil Profile
Salinity and Chemical Properties ..........cccceeiiiiiineeiiiisnniiicssneeicsssnnnecsssnsescsssssssssssssssessans 47
Sheyda Chamaki, Saleh Taghvaeian, and Layne J. Kisling

Effect of Building Shade on Evapotranspiration in Las Vegas Valley ............cccccuuereccunnaen. 57
Rubab Saher, Haroon Stephen, and Sajjad Ahmad

Testing of Magnetic Flow Meters in Nonideal Conditions ...........ccoeeeeicivneeicciineecccssnneencnnee 66
Sierra Layous and Stuart Styles

Evaluation of Amending Compacted Residential Soils with Compost on Nutrient
LEACRING ..ouuurrrrenniiiiiiiininsssnnneiiiesisssssssnssseeessssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssnssssssssss 78
Jovana Radovanovic and Eban Bean

Overview and Uncertainty Analysis for an Irrigation Flow Measurement
T T ) 11 1 91
Kyle Feist, Zachary Markow, and Stuart Styles

Reclaimed Water Holding Pond Treatment Using Wood Chip Biofilters .........c..cccceeeuuuees 102
Thomas J. Lynn, Miranda De La Garza, and Francisco Haces-Garcia

© ASCE

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/ASCE/195141694/WEWRC-2020-Water-Resources-Planning-and-Management-and-Irrigation-and-Drainage?src=spdf

World Environmental and Water Resources Congress 2020 viii

The History and Challenges of Wastewater Reuse in Delaware and Maryland................. 109
William F. Ritter

Planning and Management

Colorado River Basin Governance, Decision Making, and Alternative Approaches.......... 121
Rich Juricich
Development of a Coupled Hydrological and Buildup/Washoff Watershed Model........... 131

Daniel Manabe Pasetti and Joaquin Ignidcio Bonnecarrere Garcia

Development of Risk-Based Reservoir Operating Rules Using Stochastic Inflow
FOT@CASES cuuuueeiiiiinntiiiiintticinnnteecsinteeicssnteeecssssseesessssssesssssssssnsssssssnssssssssssessssssssssssssasnssssssans 138
Emre Dulkar, Kevser Sen, and Jason Lillywhite

Estimation of Reservoir Capacity and Sediment Deposition Using Remote
SeNSING DALA..ccciiiiiiiriirrrrnnniiiiccisssssssssssssiessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssss 154
Odai Ibrahim Al Balasmeh, Tapas Karmaker, and Richa Babbar

Extension of Naturalized Flow Using Linear Regression ..........cccceeeecccnnneeieccccsssscsnnnnneeeccces 162
John Zhu, Nelun Fernando, and Carla Guthrie

Hydropower Plants Located at Grande River Basin in Brazil: Critical Analysis
of Demands for Electric Energy versus Consumptive Uses of Water ..........cccceeeeuneerecsnnnaes 174
Daniel L. Rodrigues, Mario T. L. de Barros, and Camila B. N. Borges

Improving the Management of Storage Reservoirs in the Brazilian Hydropower

A ] 15 1| PR 189
Renato C. Zambon, Filipe A. M. Falcetta, Mario T. L. Barros, Julio C. Ferreira,

and William W-G. Yeh

Integrated and Sustainable Water Management Plan for a Growing City ...........cccceeuueees 196
Bruce A. Lytle, Chris M. D. Fehn, Ron Redd, Rebecca Tejada,
and Marina Kopytkovskiy

Improving Landslide Forecast in Real Time Using the Integration between
Weather Radar and Rain Gages: Case Study; Megacity Sao Paulo .............ueeeeeunneiccnnnnes 211
Flavio Conde, Mario T. L. Barros, and K. L. Rocha Filho

Optimal Pump Scheduling for the Newly Built Sao Lourenco Water Supply

System in the Metropolitan Region of S20 Paulo.............ieeeviiiininniiiisisnnniicnsinnniccscnnnnens 220
Denise B. B. Mello, Isabella A. Piola, José C. Marins, Sami Maalouf,

and Renato C. Zambon

Utilization and Management of Sediment Resources in the Yangtze River Basin ............. 231
J. Wang, S. M. Yao, C. Guo, Z. X. Liu, and Y. J. Zhou

© ASCE

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/ASCE/195141694/WEWRC-2020-Water-Resources-Planning-and-Management-and-Irrigation-and-Drainage?src=spdf

World Environmental and Water Resources Congress 2020

A Framework for Managing Irrigation Water Requirements under Climatic Uncertainties
over Beed District, Maharashtra, India

Sabyasachi Swain'; Ishan Sharma?; S. K. Mishra, Ph.D.?; Ashish Pandey, Ph.D.%;
Kumar Amrit, Ph.D.>; and Vikrant Nikam®

'Dept. of Water Resources Development and Management, Indian Institute of Technology
Roorkee, Roorkee, India. E-mail: sabyasachiswain1991 @ gmail.com

2Dept. of Water Resources Development and Management, Indian Institute of Technology
Roorkee, Roorkee, India. E-mail: ishan2033 @ gmail.com

3Dept. of Water Resources Development and Management, Indian Institute of Technology
Roorkee, Roorkee, India. E-mail: skm61fwt@ gmail.com

“Dept. of Water Resources Development and Management, Indian Institute of Technology
Roorkee, Roorkee, India. E-mail: ashisfwt@gmail.com

>CSIR-National Environmental Engineering Research Institute, Mumbai, India. E-mail:
amrit27upadhyay @yahoo.com

®Albedo Foundation, Nashik, India. E-mail: vikrantnikam40@ gmail.com

ABSTRACT

The “water use efficiency” has become a familiar term amongst the researchers and policy
makers around the globe. Water use efficiency is of paramount concern for India, as majority of
population and land use are dedicated to agriculture. This paper presents a framework for
assessing the water demand and irrigation requirements over Beed District (Maharashtra, India),
which is notorious for frequent droughts and a very high number of farmer suicides. In this
study, standardized precipitation index (SPI) was used to characterize the historical droughts
over the district using the long-term rainfall records. Remotely sensed land use maps were
obtained and detailed classification was carried out. Additionally, the crop water requirement
over the area was estimated by CropWat 8.0 model. From the ground truth verification, it was
concluded that the framework is fairly capable in estimating the agricultural water demand over
the district. The results were validated for the year 1972, when the district faced a severe water
deficit condition. The irrigation network in Maharashtra is ineffectual despite of having highest
number of dams in the country. The proposed framework will help to boost the efficiency of
agricultural water use and thus, effective planning and management of available water.

Keywords: Water use efficiency, SPI, CropWat, Beed district, Marathwada, Irrigation water
requirements.

INTRODUCTION

With the increasing world’s population, the additional food required to feed future
generations will put further enormous pressure on freshwater resources. This is because
agriculture is the largest single user of fresh water, accounting for over 75% of current human
water use (Wallace 2000). Hence, proper management of available water has become necessary.
This has become a serious issue under climate change. The droughts have become more sever
and frequent in past few decades over the whole world (Mishra and Singh 2010; Amrit et al.
2017). For a country like India, this is a crucial issue as our country is having an agro-based
economy, which largely depends on rainfall due to monsoon (Swain et al. 2017a; Aadhar et al.
2019; Dayal et al. 2019). Thus any change in that phase of a year may ruin the agricultural
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