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Preface 

 

We are excited to offer the proceedings of the 2019 World Environmental and Water Resources 

Congress. The proceedings include published papers from an engaging and challenging array of 

technical sessions, posters, and workshops at the Environmental and Water Resources Institute’s 
(EWRI) 19th Annual Congress, held in Pittsburgh, Pennsylvania, May 19-23, 2019.  This 

conference is a leading venue for professional interaction among engineers and scientists, covering 

disciplines related to water and environmental resources and infrastructure.   

 

America’s infrastructure is in urgent need of attention.  The 2017 American Society of Civil 

Engineers’ Report Card for America’s Infrastructure estimates that an investment of over $4.5 
trillion is needed to return the nation’s infrastructure to a state of good repair.  Of critical 

importance to the public’s health and safety are the needs of water focused infrastructure. The 
Environmental Protection Agency (EPA) estimates that wastewater and stormwater collection and 

treatment needs are $271 billion as of January 2012 and drinking water utilities needs are $472.6 

billion as of March 2018. While significant, the needs are not limited to the United States alone. 

According to the World Health Organization (WHO), contaminated drinking water is estimated to 

cause 502,000 diarrheal deaths each year, and by 2025, half of the world’s population will be living 
in water-stressed areas. Compounding the state of water infrastructure are on-going changes to the 

climate. Scientific evidence unequivocally indicates these changes are accelerating. While debate 

remains as to the causes and how best to slow, stop and/or reverse these changes, it falls to 

professionals in the water fields to address the challenges to rebuilding the world’s water 
infrastructure to be more resilient and reducing direct impacts such as flooding and indirect 

impacts such as disruption of critical economical services. 

 

The 2019 EWRI Congress covers a wide range of topics that attempt to provide innovative and 

sustainable solutions to ensure that our water and environmental infrastructure and resources will 

be improved and built to secure and protect them for the future.  We proudly host the Congress 

under the auspices of the American Society of Civil Engineers (ASCE).  

 

Within the six (6) volumes of the proceedings, more than 150 written scientific and technical 

papers from nearly 800 oral and poster presentations focusing on the subject areas of various EWRI 

Councils are included. A list of subject area tracks is included in the acknowledgements 

below.  We hope these proceedings serve to enhance your knowledge and encourage you to follow 

up with more detailed publications by the same authors, and related papers, typically found in 

ASCE technical journals.  
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This collection contains papers organized by the following EWRI Councils:  

 Environmental Council whose purpose is to establish a focal point and provide a forum 

for civil engineers and scientists to participate and exchange ideas on the full range of 

innovative and emerging environmental engineering topics. 

 Symposium: Groundwater (Council) whose purpose is the dissemination of knowledge 

on many aspects of groundwater including groundwater hydrology, ground water planning 

and management, and groundwater quality. 

 Sustainability Committee (Interdisciplinary Council) whose purpose is to promote 

sustainability as a central discipline of EWRI by helping coordinate and optimize 

sustainability initiatives throughout EWRI, and with external organizations seeking to 

promote a more sustainable built environment. 

 Symposium: Hydro-Climate/Climate Change (Committee) whose purpose is to provide 

a formal organizational structure within ASCE/EWRI for addressing the various 

engineering problems that are created by hydroclimate phenomena and climate change, 

fostering their science-based engineering solutions. 

https://www.civilenghub.com/ASCE/156185334/WEWRC-2019-Groundwater-Sustainability-Hydro-Climate-Climate-Change-and-Environmental-Engineering?src=spdf


World Environmental and Water Resources Congress 2019 v 

© ASCE 

Acknowledgments 
 

Preparation and planning for this Congress strongly depends on the dedication of those individuals 

who plan session topics, solicit abstracts and papers, oversee reviews of all submissions. We are 

deeply grateful to all who have provided this considerable effort, especially the track chairs listed 

below: 

17th Groundwater Symposium  Paul Mathisen & Amy Chan-Hilton 

Emerging & Innovative Technologies  Barak Fishbain 

Environmental  Wendy Cohen & Lisa Hayes 

History & Heritage Larry Magura & Jerry Rogers 

Hydraulics & Waterways  Fabian Bombardelli 

Hydro-climate/Climate Change Symposium  Levent Kavvas 

International Issues Erfan Goharian & Ali Mirchi 

Irrigation & Drainage  Stuart Styles 

Planning and Management  Mashor Housh & Debora Piemnonti 

Standards Dr. Kathlie S. Jeng-Bulloch 

Stormwater Symposium  Bill Hunt & Sarah Waickowski 

Student Competition Wes Lauer 

Sustainability Joshua Peschel 

Watershed Levent Kavvas & Don Frevert 

WDSA Terra Haxton 

New Professionals Erfaneh Sharifi 

Desalination Symposium  Luzma Nava 

Water, Wastewater and Stormwater  Bridget Wadzuk & Arnie Strasser  

Professional Practice Kristin White 

Education Angelica Huerta 

https://www.civilenghub.com/ASCE/156185334/WEWRC-2019-Groundwater-Sustainability-Hydro-Climate-Climate-Change-and-Environmental-Engineering?src=spdf


World Environmental and Water Resources Congress 2019 vi 

© ASCE 

We also acknowledge the members of the Congress Organizing Committee, without whose time 

and efforts the event would not be possible. 

General Chair  

Kemal Niksic, P.E.  
 

Technical Program Chairs 

Gregory F. Scott, P.E., F.ASCE 

William Hamilton, PE, PHD 
 

Local Arrangements Chair  

Jason Baguet, P.E., M.ASCE 
 

Local Arrangements 

Sarah Yeager, E.I.T 

 

Sponsorships Chair  

Saki Handa, ENV SP  
 

Younger Member Chair 

Maggie Chase, EIT, A.M.ASCE 
 

Member at Large 

Ben Briston, P.E., M.ASCE  

Julia Spicher, ENV SP, EIT 

 

 

Finally, we acknowledge and thank EWRI staff who, in the end, makes this conference a reality.   
 

Director, EWRI 

Brian K. Parsons, M.ASCE  
 

Senior Manager, EWRI 

Gabrielle Dunkley 
 

Technical Manager, EWRI 

Barbara Whitten 
 

Manager of Member Services, EWRI 

Jennifer Jacyna 
 

Senior Conference Manager, EWRI 

Mark Gable 
 

Conference Coordinator, EWRI 

Nicole Erdelyi 
 

Sponsorship and Exhibit Sales Manager 

Drew Caracciolo 

https://www.civilenghub.com/ASCE/156185334/WEWRC-2019-Groundwater-Sustainability-Hydro-Climate-Climate-Change-and-Environmental-Engineering?src=spdf


World Environmental and Water Resources Congress 2019 vii 

© ASCE 

Contents 
 
 

Environmental 

Role of Wetland Soil Bacteria in Enhancing the Phytoremediation Process  

through Bioavailability Phenomenon ....................................................................................... 1 

S. Mohan and Abhishek Tippa 

Comparison of Water Quality Indicators and the Density of Unconventional  

Gas Wells in Southwestern Pennsylvania ............................................................................... 11 
Brianne R. Duncan, Gretchen D. Onstad, Sally J. Trufan, and Peter M. Rabinowitz 

An Evaluation of Traffic and Weather Characteristics’ Effect on Pollutants  

in Local Neighborhood ............................................................................................................ 20 

T. Afrin, Theerachat Suvannachote, Idewu Wakeel, and Jung Jai Kyoung 

Evaluation of Bassanite Efficiency as an Adsorbent for Iron Decontamination  

in Aqueous Solution ................................................................................................................ 29 
Bahareh Sadeghalvad, Babak Khazaie Moghaddam, and Sajad Ahmad Hamidi 

Ambient Air Quality of Major Indian States and Cities: A Spatiotemporal  

Analysis.................................................................................................................................... 46 

Kazi Ali Tamaddun, Ajay Kalra, and Sajjad Ahmad 

Influence of Riparian Vegetation on Stream Health and Water Quality.............................. 59 

Shanika R. Musser, James Grafe, Sandra L. Ortega-Achury, and John J. Ramirez-Avila 

Stream Macroinvertebrate Diversity and Water Quality of Catalpa Creek  

in Mississippi ........................................................................................................................... 68 
Taylor Noble-Cagle, Shanika Musser, Bradley Richardson, and John J. Ramirez-Avila 

Nutrient Loading in the Indian River Lagoon from Groundwater at the River  

Walk Transect ......................................................................................................................... 78 

Kamal Mamoua, Ashok Pandit, and Howell H. Heck 

Impact of Point and Nonpoint Sources on Nutrient Levels and Algal Pollution  

in Lake Erhai in China ........................................................................................................... 87 
Yachen Zhang, Lubo Liu, Jing Cao, Liqiang Yao, and Zhaosheng Chu 

Groundwater Symposium 

Assessment of Water Quality Parameters for Some Inland Water Bodies of  

Western India Using Landsat 8 Data ..................................................................................... 98 
Atri Dave, Nehal Chaplot, Sharad Chander, Ashwin Gujarati,  
R. P. Singh, H. M. Patel, and Upendra D. Patel 

https://www.civilenghub.com/ASCE/156185334/WEWRC-2019-Groundwater-Sustainability-Hydro-Climate-Climate-Change-and-Environmental-Engineering?src=spdf


World Environmental and Water Resources Congress 2019 viii 

© ASCE 

Managed Aquifer Recharge: Transport and Attenuation in a Coastal Plain  

Aquifer ................................................................................................................................... 108 

Meredith G. Bullard, Mark Widdowson, Germano Salazar-Benites,  
Jamie Heisig-Mitchell, Andy Nelson, and Charles Bott 

Assessment of a Depth-Averaged Soil Moisture Dynamics Model (DARE) ....................... 121 
Junhao He, Latif Kalin, Mohamed Hantush, Sabahattin Isik,  
and Mehdi Rezaeianzadeh 

Going Underground for Source Water Protection: Evaluating Lab-Scale  

Electrokinetic Barriers against Saltwater Intrusion ............................................................ 133 
Erin Bereyso, Chandra Mouli Tummala, and Sanjay Tewari 

Surface-Ground Water Hydraulic Assessment of Coastal Subsurface Barriers  

under Simulated Rainfall and Sea Level Rise Flooding Conditions: Preliminary 

Laboratory-Scale Experiments and Model Development .................................................... 142 
Carlos Tamayo and Hector R. Fuentes 

Adjoint Simulation of Heat Transport in Groundwater...................................................... 152 
Roseanna M. Neupauer, Jarkko Okkonen, and William Sanzone 

Estimating Spatial Distribution of Hydrogeological Parameters from an  

Aquifer Pumping Test: The Value of Qualitative Prior Knowledge ................................... 157 

Hillol Guha and Stewart W. Taylor 

Virtual 3D Septic System Model for Education and Outreach Activities ........................... 170 

Komal Sharma, Chandramouli V. Chandramouli, Xianrui Wang, John Moreland,  
and Chenn Q. Zhou 

Hydro-Climate and Climate Change Symposium 

Analysis of Changes in Surface Energy Fluxes Due to Urbanization in Las Vegas ............ 175 

Rubab Saher, Sajjad Ahmad, and Haroon Stephen 

Analysis on Variations of Heavy Rainfall Events in Loess Plateau during  

1980–2017, China .................................................................................................................. 187 
Yousheng Wang, Xiaoming Zhang, Lei Zhang, Chen Cheng, Bing Liu, Yang Zhao,  
Xiaolin Yin, and Le Zhang 

Trend Analysis of Precipitation and Temperature for Bilaspur District,  

Chhattisgarh, India ............................................................................................................... 193 
Sabyasachi Swain, Deen Dayal, Ashish Pandey, and S. K. Mishra 

Estimating Projected Precipitation for Hydrologic Design with a Changing  

Climate .................................................................................................................................. 205 

Roger Kilgore, Chris Anderson, Jennifer M. Jacobs, Katharine Hayhoe,  
George R. Herrmann, Anne Stoner, Wilbert O. Thomas Jr., and David B. Thompson 

https://www.civilenghub.com/ASCE/156185334/WEWRC-2019-Groundwater-Sustainability-Hydro-Climate-Climate-Change-and-Environmental-Engineering?src=spdf


World Environmental and Water Resources Congress 2019 ix 

© ASCE 

On the Role of Spatial Snow Distribution on Alpine Catchment Hydrology ...................... 215 
Andrew M. Badger, Ben Livneh, and Noah P. Molotch 

Sea Level Rise and Its Projection in the Galveston Bay of Mexico Gulf ............................. 226 
Yi Liu, Jiang Li, and Zheng N. Fang 

A Decision Support Tool for Constructing Rainfall Intensity-Duration-Frequency 

Relations in the Context of Climate Change ........................................................................ 237 

Van-Thanh-Van Nguyen and Truong-Huy Nguyen 

Simulations and Uncertainty of Historical and Projected Flow Duration Curves  

Using Dynamically Downscaled GCMs ................................................................................ 251 
Joseph A. Daraio 

Ensemble Modeling of Unsteady, One-Dimensional Subsurface Stormflow with  

Uncertain Hillslope Parameters............................................................................................ 264 

Andres J. Diaz and M. L. Kavvas 

Analyzing the Effects of Wind and Stratification on Surface Currents in a  

Large Lake ............................................................................................................................ 268 
Yuan Hui, Zhenduo Zhu, and Joseph F. Atkinson 

Enhancing Hydrologic Design by Next-Generation Intensity-Duration-Frequency  

Curves Considering Snowmelt and Climate Nonstationarity.............................................. 278 

Hongxiang Yan, Ning Sun, Mark Wigmosta, L. Ruby Leung, Zhangshuan Hou,  
Richard Skaggs, and Andre Coleman 

Evaluating the Potential to Regionalize Station-Observed SWE across the  

Western U.S. .......................................................................................................................... 287 

Aaron Heldmyer, Ben Livneh, and Noah Molotch 

Relationship between Ocean-Atmospheric Variability and Regional Baseflow of  

the Continental United States ............................................................................................... 296 
Hao Chen and Ramesh S. V. Teegavarapu 

Temporal Trends in Snow Water Equivalent in New England from 1960 to  

Present ................................................................................................................................... 303 

Stephen R. Kissock 

Analysis of Long-Term Rainfall in the Watersheds of Mazam and Watrak River in  

a Sabarmati River Basin, India, for Climate Change Assessment ...................................... 312 
Geeta S. Joshi, Payal Makhasana, and Shwetal Shah 

Analysis of Climate Change Impacts on Rainfall Trends in the Orsang River  

Basin, India ............................................................................................................................ 325 

Geeta S. Joshi and Shwetal Shah 

https://www.civilenghub.com/ASCE/156185334/WEWRC-2019-Groundwater-Sustainability-Hydro-Climate-Climate-Change-and-Environmental-Engineering?src=spdf

	9780784482346.fm.pdf
	fm.pdf
	Final p i Title EWRI 2019 Groundwater.pdf
	Final p ii Notices EWRI 2019 Groundwater.pdf
	Final p iii-vi Preface and Acknowledgments EWRI 2019 Groundwater.pdf

	toc.pdf


