World Environmental and Water
Resources Congress 2022

Adaptive Planning and Design in an Age of
Risk and Uncertainty

Selected Papers from the World Environmental and Water
Resources Congress 2022

Atlanta, Georgia, USA
5 - 8 June 2022

Volume 1 of 2

Editors:

John Pierson
Emily Grubert

ISBN: 978-1-7138-5536-1



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2022) by American Society of Civil Engineers
All rights reserved.

Printed with permission by Curran Associates, Inc. (2022)

For permission requests, please contact American Society of Civil Engineers
at the address below.

American Society of Civil Engineers
1801 Alexander Bell Drive

Reston, VA 20191

USA

Phone: (800) 548-2723
Fax:  (703) 295-6333

WWW.asce.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com


http://www.asce.org/

World Environmental and Water Resources Congress 2022

Contents

Emerging and Innovative Technologies

A Remotely Operated Framework Based on Internet of Things (10T)
Technology to Release Water from Ponded SYStEMS..........cccoovvviiieiiniiniene e 1
Vivek Verma, Linlong Bian, and Arturo Leon

A Remotely Operated Software Defined Radio Based Framework to Release
Water from a Network of Storage UNitS.........coiiiiiiiiieeeee e 8
Vivek Verma, Linlong Bian, and Arturo Leon

Evaluation of Household Drinking Water Treatment Systems for

REMOVAl OF PAtNOGENS. ...ttt 16
Craig Patterson, Rajib Sinha, John Heckman, Richa Pugalia, Alpana Divekar,

Prakhar Gupta, and Skand Saksena

Forecasting Water Quality Using Al with Monitoring Data Collected by
VVITRIESS SENSOIS. ...ttt bbbt b e bbb e b e bt b e e e et b e 37
Qin Qian, Frank Sun, Bo Sun, Jing Zhang, and Yu Zhang

Emerging Contaminants

A Platform for Soil Moisture Estimation Using Satellite Data: Station Screening ............... 50
Mohammad Karamouz, Mahnoor Roohinia, and Reza Saleh Alipour

Environmental

Global COVID-19 Related Waste Challenges, Response Strategies, and
Potential OPPOFTUNITIES ......ccveiieieieieeie ettt be e et sbesne s e 61
Leigh Smith-Lambert, Izaria Ferguson, and Lynal Albert

Coupled Geomechanical and Fault Activation Modeling during CO: Injection
into the Dhruma Reservoir: A Study Focused on Mitigating CO2 Emissions........................ 74
Sikandar Khan and A. A. Al-Shuhail

Evaluation of Deicing Salt Immobilization in Biochar Applied BMPS..........ccccccooeiiieineneen, 87
Dong Hee Kang, Rawwa Al Tameemi, Sebastian Lopez, and Xuejun Qian

Floating Treatment Wetland Systems in Cold Climate Regions: A Case
Study on English Coulee in Grand Forks, North Dakota .............ccoccevieiiiienenesinsene e 95
Michael Rosati, Vida Atashi, and Yeo Howe Lim

© ASCE



World Environmental and Water Resources Congress 2022

Investigating the Influence of Crisis Communication on Population
Outrage amidst the PANAEMIC.........coeiiiiiiiieieiieee e 106
Izaria Ferguson, Leigh Lambert, and Lynal Albert

Optimizing Hydroelectric Operations to Enhance Lake Sturgeon
Productivity by an Energy System Approach—A Case Study..........cccocevinniiiniiiniinniniennens 120
David Khani, Yeo Howe Lim, and Shaun Gray

Sustainable Development Strategies on Campus: Reduce Water Consumption................. 130
Enrique Pajardo and Dong Hee Kang

Groundwater Symposium

Comparison of Effective Active Spreading Designs for In Situ Groundwater
REMEAIATION ...ttt b et b e bt bt e s e e b e bt e bt e et b enes 141
R. M. Neupauer, D. C. Mays, M. Ye, and J. A. Greene

Effects of Active and Passive Spreading on Mixing and Reaction during
In Situ Groundwater Remediation.............cooiiiiiiieiic e 149
J. T. Quinn, R. M. Neupauer, L. J. Sather, D. C. Mays, J. P. Crimaldi, and E. J. Roth

Impact of Hydrochar Amendment on the Water Retention Capability of
AGEICUITUTAL SOI.....oiiiiiicece ettt ene e neesnee e 159
Tianyu Han, Jiangjun Li, and Lubo Liu

Is Managed Aquifer Recharge a Feasible Solution for Groundwater
Deterioration IN QALAI?..........coiii et s e e st e e s re e e s ae e e saeeesbeeenreeaneeenns 168
Salah Basem Ajjur and Sami G. Al-Ghamdi

History and Heritage

Pathfinder Dam: National Historic Civil Engineering Landmark...........cccccocovevnieneiennnnne. 176
Cole Bedford and Richard Wiltshire

Hydraulics and Waterways

3D CFD Modeling of River Pool Stratification CharacteristiCs...........c.cccovvvivriniiienieeseenne. 184
Yong G. Lai, Todd H. Buxton, and Ben Abban

A Machine Learning Framework for Overflow Prediction in Combined
SEWET SYSTEIMIS ..ttt ettt s e s a bt e s b bt e es bt e s bb e e sbb e e e bt e e s bb e e s bt e e bn e e nbneennnas 194
Zeda Yin, Leila Zahedi, Arturo S. Leon, M. Hadi Amini, and Linlong Bian

Analyzing Stream Meander Patterns by Use of Mechanical Analogues with

[T Lo o [T | PP PO RTRTURRN 206
Ranjan S. Muttiah and Peter Allen

© ASCE



World Environmental and Water Resources Congress 2022

Application of Physical Modelling Approach in Lower Indus River to

Address Approach Flow and Silt Accumulation ISSUES ..........cccoceverierieiesesieenienienns

Zarif Khero and Babar Naeem

Applying HEC-RAS to Simulate the Complex Tidal Conditions for

Estuaries and Bays: A Case Study of the Cook Inlet in Alaska ...........ccccccovveiiininnne

William H. Campbell, Gaurav Savant, Arturo S. Leon, and Linlong Bian

Geomorphic Response to Gravel Augmentation in the Stanislaus River

Downstream Of GOOAWIN DaM . .....coiiiieiiiee oot e et e e s e et e e e s s et e e e e e anrees

Jianchun Huang and Blair Greimann

Characteristics of Seasonality on 3D Velocity and Bathymetry Profiles in

Red RIVEE OF ThE NOITN ...ttt e e et e e e e e e

Vida Atashi, Michael Rosati, Yeo Howe Lim, and Mahmood Taufique

Comparison of Two Different Reservoir Outlet Works Transitions ...........c..cc........

Jeremy A. Sharp, Dana W. Moses, Nicholas A. Koutsunis, and Jake P. Allgeier

Defining Dangerous Flow Ranges of Low-Head Dams ...........cccccovvvviiieiiesiesieninens

Tony L. Wahl and Connie D. Svoboda

Effect of Dike Notching on Missouri River Bank Stabilization and

N E Yo ot a o] T = 0] =T o! SRR SSUPRUTRRRN

Chamil R. Perera, Daniel B. Pridal, David S. Smith, Paul M. Boyd, and Martin J. Teal

Energy Dissipation Design of Low-Head Hydraulic Structures Using

Computational Fluid Dynamics MOdEl............cccooeiiiiiiiiiiiiece e

Zubayed Rakib, Jie Zeng, Matahel Ansar, and Seyed Hajimirzaie

Experimental Investigation of Flow Characteristics within Mussel’s Mesohabiats
A. Tota, A. B. M. Baki, A. D. Christian, A. Golpira, I. Montgomery,

A. Falkenstein, and N. Orellana

Experimental Investigation of the Effects of Vegetation on the Physical

Transport and Retention Pattern of MicroplastiCs.........cccoovviieiininienesesee i

Usama ljaz, Lauren D. Fuentes, Ryan Pierce, and Abul B. M. Baki

Influence of Characteristic Diameter on Downstream Hydraulic Geometry

Relations for a High Gradient Gravel Bed RIVEY ........cccccoooviiiiiiiiinieeseseeeenie i

Veronica Carrillo, Esteban Pacheco, and John Petrie

Interrelationships between Sediment Waveform, Celerity, and Transport.............

George K. Cotton

© ASCE

Xii



World Environmental and Water Resources Congress 2022

Investigation of Morphological Analysis of the Adyar River in India for
Regaining IS HEAITN ........cvoiiie e e
R. Reshma and Soumendra Nath Kuiry

Large Riprap Design and Construction—Big Bar Landslide ...........ccccooovvvviiiiiiiinciecnn,
Simon Draijer, George K. Cotton, and Steven Evans

Long-Term and Regional Shoreline Evolution around Coastal Inlets ...........ccccccevviiennne.
Yan Ding

An Affordable PIV Technique for Water Using Potato Starch with
Diode Laser and SMartphONES.........cc.viiioiieiieie e e e saeesteesaeenaeenaeenne s
Pratik Mahyawansi, Sumit R. Zange, Cheng-Xian Lin, and Arturo S. Leon

Modeling of Volitional Passage for the Big Bar Landslide Recovery ..........cccccovvviviiiennnnnn,
Simon Draijer, Steven Evans, and George K. Cotton

Prediction-Based Methodology for the Calibration and Uncertainty
Analysis of Vegetation Flow Simulation with HEC-RAS Model..........c.cccooovivviiiiiiiecn,
Ligiong Zhang, Srijana Dawadi, and Mark Wilsnack

Regional Flood Frequency Analysis Based on Peaks-over-Threshold
Model: A Case Study for South-East Australia.............cccocvvieiiiiieniccece e
Xiao Pan and Ataur Rahman

A Review of Surface Water Discharge Measurement Methods Using
=T £ 0[] (IS T=] 1 [T PSSR SPRTURRN
Genevieve Allan, Haroon Stephen, and Sajjad Ahmad

Technology for Integrated Groyne-Vetiver Erosion Reduction (TIGER): Case
Study in @ WEeSt ATFICAN RIVET ......ooiiiieie et
Chase M. West and Brian D. Barkdoll

Toward Improved Models of Rivering Macrophytes ...
Lee H. Dietterich, Suhey Ortiz Rosa, S. Kyle McKay, and Todd M. Swannack

Hydro-Climate/Climate Change

Analyzing the Relationship between the Pacific Ocean SST and Streamflow of
Two Drought Sensitive Watersheds within Northern California...........cccccocovviiiiieiiennnn,
Ajay Kalra, Balbhadra Thakur, and Ritu Gupta

Application of the HEC-HMS Model for Runoff Simulation of Big Muddy

RIVEE, THINOIS ...ttt bt b e bt et b e bt et b b enes
Ajay Kalra, Swarupa Paudel, Yimin Wang, Albira Acharya, Neekita Joshi,

and Ritu Gupta

© ASCE

xiii



World Environmental and Water Resources Congress 2022 xiv

Assessment of the Climate Change Impact on the Arabian Peninsula
EVaPOtranSPIration LOSSES........ciueiuiiiiieiesiesiesiesiestesseessestessaeseessessesseesessessaessessessesseeseessessenses 492
Salah Basem Ajjur and Sami G. Al-Ghamdi

Evaluation of Climate Change and Urbanization Impacts on Bridges in
HArTIS COUNTY, TEXAS. . iiuiiitieiiieitieitieie ettt sttt et e st e sbe e beesbeesbeebeebeanaennee s 499
Fahad Pervaiz and Michelle Hummel

Operational Strategy for Hydrologic Deterministic Modeling in Real Time
Application to Mediterranean CatChMENTS ...........coiiiiiiiiiiiie e 508
Philippe Gourbesville, Hézouwé Amaou Tallé, and Masoud Ghulami

Planning to Minimize Flood Problems in Vila Leopoldina Catchment in the
City 0f SA0 PAUI0, BFAZil ....ccveviieiiieiee e 520
D. B. B. Mello, E. N. S. Tominaga, S. M. Pion, and F. Conde

Risk Analysis Approach for Sustainable Solutions to Deciding Sizes of
Highway Cross Drainage StrUCTUIES...........coiiieiiieeiee et 531
Subir Kumar Podder and Vishal Anand Jha

International Issues

Assessing Coastal Inundation due to a Transboundary Cyclone Using
SENLINEL L SAR IMAJETY ..ottt sbe s beene et nae s e 542
Md. Nowfel Mahmud Bhuyian

Challenges and Sustainable Design Solutions for Mitigation of Flooding and
Riverbank Erosion on the Majuli Island of the Brahmaputra River in India..................... 553
Arvind Phukan, Ananta Nath, David Williams, Deva K. Borah, and Bruce Sharky

Structural Sustainable Solutions to Solve the Erosion Problems of Majuli
Island in the Brahmaputra RIVET ..........ccccvoiiiiiiicce et 567
David Williams

The Brahmaputra River Flooding, Erosion, and Modeling for Sustainable
EST0] 011 o] TSRS 580
Deva K. Borah

The Grand Ethiopian Renaissance Dam on the Blue Nile and Water Conflict................... 593
Wossenu Abtew

Irrigation and Drainage
BVWaterSmart: An App for Water Conservation in Brazos Valley, Texas.........c..ccccceueu.e. 600

Neel R. Gopal, Kreshna Gopal, C. Prakash Khedun, Alan C. Lewis,
and Ronald A. Kaiser

© ASCE



World Environmental and Water Resources Congress 2022

Obstacles to Water Reuse in Irrigated AgriCUltUre...........cccooviii e i 606
Anastasia E. M. Chirnside

Reconstruction of a Plant Water Intake CUINVE ..o 611
M. Fayzul K. Pasha, Vincent Garcia, Dilruba Yeasmin, and Guillermo Valenzuela

Updating Corn Crop Coefficients with Remote Sensing-Based Actual
Evapotranspiration AIGOITTNMS........c.viiiiiee e 618
Edson Costa-Filho, José L. Chavez, Allan A. Andales, and Ansley J. Brown

Updating Crop Growth Parameters and Evapotranspiration Using
Sentinel 2 Data over Irrigated Farms in Yuma, AFiZON@........ccceoveveeiieiiesieesiesee e see e e 634
Andrew N. French, Charles A. Sanchez, and Mazin N. Saber

Planning and Management

Improving Water Resiliency at Military Installations: Addressing Deficiencies

through Demand Estimation Planning Tools, Courses of Action Review,

and Climate Change RisK ASSESSMENT FACIOIS .......ccciiiiiiiiieie s 641
Clint B. Smith, Damarys Acevedo-Acevedo, Victor F. Medina,

Edith Martinez-Guerra, Michael Duczynski, Susan R. Wolters,

Noah W. Garfinkle, Emma L. Smith, John L. Vavrin,

Lora L. Johnson, Lauren Melendez, and Luisa I. Feliciano

A System Dynamics-Based Evaluation of Water Resources’ Carrying Capacity ............... 652
Mohammad Karamouz and Elham Ebrahimi

California’s Approach to Sustainable Groundwater Management—The Early
Leslie Dumas

Determining System Resilience during Flooding Events with

Compounded DISTUIDANCES .........iiiiiie et ae e 669
Julia Zimmerman, Casey Lorenzen, Candice Mitchell, David Schweitzer,

Gary L. Brown, Gaurav Savant, and Brandon Boyd

Exploring the Potential of Hydraulically Informed Graph Analysis for

Urban Drainage NEIWOTKS ........cc.oiiiiiieie et nbeene s 678
Aun Dastgir, Sina Hesarkazzazi, Martin Oberascher, Mohsen Hajibabaei,

Amin Minaei, and Robert Sitzenfrei

Indian Creek Reservoir and Its Regulatory ReVIeW ProCeSSES ...........coevvrineriereieineniens 688
Wei Zeng, Johanna Smith, and Feng Jiang

Mapping the Data Needs and Challenges of Hydraulic Model

DeVvelopmeNnt AUFING @ CriSIS.....cuiiiiiiieieiesieie ettt e e sbe s b sneenes 697
Helena R. Tiedmann, Lauryn A. Spearing, Lina Sela, and Kasey M. Faust

© ASCE



World Environmental and Water Resources Congress 2022

Opportunities and Recommendations to Improve the Implementation of

BUITETIN L7C oottt ettt e ettt e e e e e et e e e e e ettt eeesaane e eeeseannnreeeessaatrreeeeenns

David Margo and Michael Bartles

Georgia’s Regulatory Approach to Improving Water Supply Efficiency ....................

Wei Zeng and Johanna Smith

Using Social Equity to Inform Urban Stream Management ............cccocceevcveveiieciieennnnn,

S. Kyle McKay

Water Demand and Human Behavior during Compounding Disasters: The

Case of Winter Storm Uri and the COVID-19 PandemiC........oooocoeeieeeeeeeeiieeeeeeeeeeeeen

Lauryn A. Spearing, Kingsley Nweye, Helena R. Tiedmann, Zoltan Nagy,
Lina Sela, and Kasey M. Faust

Water-Energy Nexus with Fast-Changing Operation Constraints in the

Metropolitan Region of SE0 Paulo, Brazil ...........ccccocevviiiiiiiieii e

Renato C. Zambon, José C. Marins, and William W.-G. Yeh
Stormwater

Cyber-Physical Robustness Assessment of Stormwater Controls with Real-Time

Mechanism for Smart and Sustainable Urban Water Resources Management...........

Prachotan Reddy Bathi, Riley Ellis, Yu Liang, and Jejal Bathi

Evaluating the Digital Resilience of Urban Water Infrastructure

Retrofitted with Smart Rainwater Harvesting..........ccccvvvviieiieiienienecse e

Martin Oberascher, Aun Dastgir, Jiada Li, Sina Hesarkazzazi, Mohsen Hajibabaei,
Wolfgang Rauch, and Robert Sitzenfrei

Flood and Erosion Warning as Mitigation Measures for Urban Floods.......................

Ranjan S. Muttiah

Green Infrastructure by Numbers: Assembling Citywide Designs...........ccccvevvirveennene.

K. S. Artita, R. Rajan, G. D. Martens, D. Myers, H. Fan, E. Lennon, J. Midgette,
and J. Wang

Impact of Internal Water Storage on the Pollutant Removal Efficiencies of
Bioretention Systems and Sand Filter Basins in a Full-Scale Low Impact

Development TESTDE.........ccoiii e

Abtin Shahrokh Hamedani, Marissa Lopez, Vida Mohagheghpour, Heather Shipley,
and Marcio Giacomoni

Impermeability Rate Analysis for In-Line Detention Reservoirs—Introducing

Multiple-Use Green Reservoir in the Urban Environment of Sdo Paulo, Brazil..........

S. M. Pion, E. N. S. Tominaga, F. Conde, F. C. Gongalves, and M. T. L. Barros

© ASCE

XVi



World Environmental and Water Resources Congress 2022 Xvii

Large-Scale Assessment of Restorative BMPs for Baltimore City..........cccocceviiieiie e, 829
Katrina Canlas, Samuel Kimani, Ajibola Ayanbeku, and Dong Hee Kang

Stormwater Forecasting—A New Indicator to Manage Basin-Scale Urban
RUNOTT VOIUMIE ...ttt 835
Katherine Atteberry, David W. Bell, and Rashi Gurney

Sustainability

Slope and Bottom Friction Impacts on Wave Attenuation from Living Shorelines............ 849
Kristine A. Mosuela and Jennifer L. Irish

Selection of the Best Fit Probability Distributions for Daily Maximum
Temperature Data in Six Australian Capital Cities .........c.coeviiiiiiniicee e 860
Orpita Urmi Laz, Ataur Rahman, and Taha B. M. J. Ouarda

Thermal Comfort in a Classroom: Sustainable Management for a Campus.............cccc..... 870
Enrique Pajardo and Dong Hee Kang

Water Distribution Systems Analysis

A Complex Network Approach for Water Quality Assessment in Large
Water DIStribDUTION SYSTEIMS .......iiiiiiiiiece e 879
Robert Sitzenfrei

A Non-Formal Calibration Approach for Trihalomethane Concentrations
Applied to the Trunk Network of Bogota’s Water Distribution System .....................c........ 887
Laura Enriquez and Juan Saldarriaga

A Socio-Technological Framework for Optimizing Water Utility Strategies
and Resilience to Pandemic Changes and Contamination EVents ............ccccovcvviiieieiennnn, 902
Leonid Kadinski, Brent Vizanko, Emily Berglund, and Avi Ostfeld

Analysis of Drinking Water Distribution Networks Based on Changes in
Population Density and Topological CharacCteristiCs..........ccocuvviiiiiierieieiiniene e 913
Laura Gonzélez and Juan G. Saldarriaga

Analysis of Trajectories towards Pareto-Optimal Water Distribution
Networks: A Dual Graph APProach ... 923
Robert Sitzenfrei, Sina Hesarkazzazi, Mohsen Hajibabaei, and Kegong Diao

Applications of Electrical Simulators for Analyzing Hydraulic Pipe Networks.................. 932

Raman Balireddy, Anjan Chakravorty, Soumendra Nath Kuiry,
and S. Murty Bhallamudi

© ASCE



World Environmental and Water Resources Congress 2022

Appraisal of the Position of Water Distribution Systems as a PFAS
EXPOSUIE PAtRWAY .......eiiiiiiiiiiciese sttt bbb sbesneenes 945
Gopinathan R. Abhijith and Avi Ostfeld

Bi-Objective Design of Water Distribution Networks Considering Fuzzy
Randomness in Nodal Demands and Pipe Roughness CoeffiCients ..........cccccevveieinviiennnns 957
Prerna Pandey, Shilpa Dongre, and Rajesh Gupta

Energy and Water Quality Management in Water Distribution Networks
Considering Variable Speed Pump and Tank Flush Scheduling ..........cccccoovvviiiiiiiciennne. 967
Adell Moradi Sabzkouhi, Juneseok Lee, and Jonathan Keck

EPANET-C—AnN Umbrella Simulation Tool for Water Distribution
System QUATTILY ANAIYSIS ......oiiiiiiiiiiieie ettt e e nae s e 981
Gopinathan R. Abhijith and Avi Ostfeld

Fractal-Based Analysis of the Optimal Hydraulic Gradient Surface in the
Optimized Design of Water Distribution NEetWOrks ...........ccoccoviiiiiiiiiinieneecee s 1000
Andres Jaramillo and Juan Saldarriaga

Hydraulic Capacity Recovery after Demand Expansion: Complex
Network and Preference-Aided Multicriteria Analysis..........cocoiieiiiininiene s 1015
Thomaz F. de F. Anchieta, Gustavo Meirelles, Bruno Brentan, and Silvia Carpitella

Hydraulic Ram Pump Application in Urban Water Distribution Systems............c.ccc...... 1029
Mohamad Zeidan and Avi Ostfeld

Hydraulic Transient Assault Capabilities in Water Distribution Systems ............ccccce...... 1036
M. Zeidan and A. Ostfeld

Identification of Critical Pipes of Water Distribution Networks Using a

Hydraulically Informed Graph-Based APProach.........cccoceeiiiiiiiiineiesiesiese e 1041
Mohsen Hajibabaei, Azadeh Yousefi, Sina Hesarkazzazi, Abhijit Roy,

Michelle A. Hummel, Oswald Jenewein, Mohsen Shahandashti,

and Robert Sitzenfrei

Insights and Challenges Associated with Air in Pressurized Water
CONVEYANCE SYSTEIMS ....veiiiie ettt ettt ettt e et e te et e s ste e st e e e st e e srbe e s sb e e as b e e sbeeesbeeenbeeenbeeenbeeanneas 1054
Elias Tasca, Bryan Karney, Mohsen Besharat, Helena Ramos, and Ling Zhou

Robust Multi-Objective Optimization of Water Distribution Systems ...........c.ccccceeerennens 1066
Sriman Pankaj Boindala, G. Jaykrishnan, and Avi Ostfeld

Optimal Design of District Metered Areas in Water Distribution Networks
Using Community Detection Algorithm and Many Objective Optimization.................... 1076
Aniket N. Sharma, Shilpa R. Dongre, and Rajesh Gupta

© ASCE

Xviii



World Environmental and Water Resources Congress 2022 XiX

Source Treatment Level Optimization in Water Distribution Networks

Considering Mixing Uncertainty at Cross Junctions: A Robust

Counterpart APPIrOACH ... ...t 1085
Sriman Pankaj Boindala, G. Jaykrishnan, and Avi Ostfeld

Top Factors Leading to Water Main Failures—An Analysis of 12
CANAAIAN CITIES ...ttt bbbttt bttt b bbbttt nb s 1096
Sadaf Gharaati and Rebecca Dziedzic

Utilization of Network Subsystems for Designing a Level-1 Redundant
Water Distribution NEtWOIK ..o 1107
Assefa Hayelom and Avi Ostfeld

Water Quality Modeling and Restoration

Assessment of Lake Water Quality Using Trophic State Index and
Multivariable Statistical Analysis: A Case Study of Karagol, Savsat, Turkey.................. 1118
Ayla Bilgin

Establishing an Experimental and Simulation Interface for Online Monitoring

and Modeling of Bacterial Growth in Water Distribution Systems..........cccccoeevvvvvienennene. 1123
Leonid Kadinski, Jonas Schuster, Gopinathan R. Abhijith, Cao Hao,

Anissa Grieb, Li Pu, Mathias Ernst, and Avi Ostfeld

Monitoring of Total Dissolved Solids Using Remote Sensing Band

Reflectance and Salinity Indices: A Case Study of the Imperial

County Section, AZ-CA, of the Colorado RIVEr...........cccccveiieiiiiiei e 1132
Godson Ebenezer Adjovu, Haroon Stephen, and Sajjad Ahmad

Optimal Control of Chlorine Concentration in Water Distribution System .................... 1146
Hao Cao, Jonas Schuster, Leonid Kadinski, Gopinathan R. Abhijith,
Anissa Grieb, Mathias Ernst, Avi Ostfeld, and Pu Li

Real-Time Monitoring and Controlling of Water Quality in Water Distribution

Networks Based on Flow Cytometry and Fluorescence SpectrosCopy ........cccevvvvververveane 1155
Jonas Schuster, Leonid Kadinski, Hao Cao, Gopinathan R. Abhijith,

Anissa Grieb, Pu Li, Avi Ostfeld, and Mathias Ernst

Three-Dimensional Numerical Modeling of Circulation in the Mississippi
RIVEE DElta REGION ......uiiiiiiiiie ettt sb et e et enbesbe e e eenbenneas 1168
Cody L. Johnson, Gaurav Savant, James Lewis, and Richard Styles

Water, Wastewater, and Stormwater

CFD Modeling of Storm Sewer Geysers in Partially Filled Dropshafts............cc.cccoccoenee. 1187
Sumit R. Zanje, Pratik Mahyawansi, Arturo S. Leon, and Cheng-Xian Lin

© ASCE



World Environmental and Water Resources Congress 2022

Hyperion Water Reclamation Plant (HWRP): Air Emission Control System at

Hyperion BioEnergy Facility (HBEF) Using Catalytic Oxidation (CO) and

Selective Catalytic Reduction (SCR) in the City of Los Angeles, California...... ........... 1196
K. Majid Sadeghi, Octavio Murillo, Sheri Symons, Shahrouzeh Saneie,

Michael Daycock, Christopher Kucherer, Mohamadali Sharbatmaleki,

and Hugo Loaiciga

Impact of Pipe Leakage Location on Siphon Flow Breakage...........cccccooveveninieninienenenne. 1211
Sumit R. Zanje, Vivek Verma, Linlong Bian, Zeda Yin, and Arturo S. Leon

Watershed
A Socio-Economic Perspective on TMDL Development Progress ........c.ccooevevviiverieniennenn 1221

Charitha Gunawardana and Walter McDonald

Assessment, Evaluation, and Code Development of the Particle Swarm

Optimisation (PSO) Method for an Automatic Calibration of the TOPMODEL ............. 1232
Jonathan G. Qquenta, Miguel A. Astorayme, Ronald R. Gutiérrez,

and Waldo S. Lavado

Developing a Spatially Explicit Flood Susceptibility Index for Critical
INFrastruCture INUS CIIES.........ocieiice ettt et e nae e ee e enne s 1242
Alessandra Ruiz and Adnan Rajib

Estimating the Potential Wetland Storage Capacity for Flood Mitigation by

Using Deterministic Topographic Wetland INeX ...........coooeiiiiiiinciinieeeceee e 1252
Linlong Bian, Zeda Yin, Vivek Verma, William Campbel, Arturo S. Leon,

and Assefa M. Melesse

Inferring Hydrological Properties of the Rainfall-Runoff Conversion
Process through Artificial Neural Network Modeling .........cccoocvviiiiein i 1264
Francesco Dell’ Aira, Tareq J. Chy, Thomas H. W. Goebel, and Claudio I. Meier

Statewide Extreme Rainfall Projections for Florida Using Downscaled

(O [P L Ll D - - TP 1279
Anupama John, Jayantha Obeysekera, Michael C. Sukop, and Tiffany Troxler

© ASCE





