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Preface

In the thirteen years since the Environmental and Water Resources Institute (EWRI) was
formed within the American Society of Civil Engineers, the EWRI World Environmental and
Water Resources Congress has evolved into the premier forum for exchange of new ideas and
ongoing research in the fields of Water Resources and Environmental Engineering. The 2013
Congress held in Cincinnati, Ohio, May 19-23, 2013, continued this tradition with over 800
timely presentations from water resources and environmental professionals from every part of
the US and the World; this proceedings features papers from more than 350 of these
presentations. The Congress theme, “Showcasing the Future”, was featured in many ways
including Symposia on Emerging and Innovative Technologies, Cloud Computing,
Sustainability, Climate Change and the Confluence (a Water Technology Innovation Cluster
in the Ohio, Indiana and Kentucky region). Topics of local interest included presentations on
Large Rivers and Ohio River Basin Research. The Congress also featured presentations on a
wide variety of environmental topics including Urban Watershed Management, Groundwater
Hydrology, Quality and Management, Water Resources, Education and Research, Hydraulics
and Waterways, Environmental Planning and Management, Desalination, Water Reuse,
Wastewater, Stormwater, Drinking Water and Water Distribution Systems Analysis.
Conference attendees included academic researchers, government representatives, and private
sector professionals from consulting, design/build, commercial and industrial firms.

The success of the technical program for 2013 EWRI World Water and Environmental
Congress was entirely due to the team work and commitment of the volunteer members of the
technical program committee. The effort of these individuals was unwavering from start to
finish. They are:

Robert W. Carr, P.E., M.ASCE, Gresham, Smith and Partners, Columbus OH

Veronica W. Griffis, Ph.D., M.ASCE, Michigan Technological University, Houghton Ml
Karen J. Karvazy, P.E., M.ASCE, Edison, NJ

Rose Marie Klee, P.E., M.ASCE, Jacobs, Austin TX

Christine A. Pomeroy, Ph.D., P.E., University of Utah, Salt Lake City, UT

Derek D. Wride, P.E., M.ASCE, CDM Smith, Columbus, OH

I would also like to thank A. Charles Rowney, Ph.D., P.Eng., the Congress Chair, and Ann
Rountree of ASCE staff for their continuous support through the development of this
program.

Craig L. Patterson, P.E., M.ASCE, U.S. EPA T&E Facility, Cincinnati, OH
Scott Struck, Ph.D., A.M.ASCE, Geosyntec, CO
Daniel J. Murray, Jr., P.E., M.ASCE, U.S. EPA, Cincinnati, OH
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Student and Younger Member Photo
Contest

Sunrise in lvanhoe, TX

Ivanhoe is a small community that depends on a modest dam to contain Lake
Charmain. The community has a mixture of both vacation homes and permanent
residents that utilize the water for swimming, fishing, boating, watering gardens, and
other various activities. While it is important to see the history and present
happenings on Lake Charmaine, the sunrise reminds us to always look to the future
and see what adventures have yet to come.

This photo was taken by Alex Lopez-Rogina Beck, a student at University of
Alabama in Huntsville. Alex is a Civil and Environmental Engineering student who is
passionate about taking care of the environment and educating others on the
importance of sustainability.
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Augmentation Strategies for a Sustainable Water Supply to Shimla—A Hill

Station in India

S. K. Sharma, M. L. Kansal, and Aditya Tyagi
Complex Problems and Adaptive Water Resource Engineering Solutions

during the Construction of the Rio Ojo de Agua Flood Control Project

David Weston, Rafael Rios, David Shiver, Luis Figueroa, Pedro Diaz, and Jesus

Rodriquez
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Control of Concentration Polarization in Forward Osmosis Processes by

Membrane Vibration

Ye Yuan and Tian C. Zhang
Identification of Suitable Locations for Micro Hydro Power Stations Using
Geo-Spatial Technology

Bose A. S. Chandra, M. V. S. S. Giridhar, Rao Ch. Venkateswar, and G. K.
Viswanadh

Optimal Design of Level-1 Redundant Water Distribution Networks with
Fuzzy Demands

Rajesh Gupta, Shilpa R. Dongre, and Aditya Tyagi

Pervasive Sensing for Real-Time Rainfall Quantification

D. J. Hill

Realization of Sea Level Rise Using Climate Variables Considering Climate

Change Scenarios

M. Karamouz, Z. Zahmatkesh, and S. Nazif
Surge Analysis and Engineering Design for a Somerset Pump Station and Its

Water Distribution System

Jinsheng Huo
Sustainable Watershed Evaluation and Planning Process for Wet Weather

Program Alternatives Development

Doug Baughman, MaryLynn Lodor, Cheri Bush, Lauren Chamblin, Klaus Albertin,
Sharon Jean-Baptiste, and Susan Moisio
Development and Implementation of a Wireless Environmental Sensor

Network for Measuring Fluid and Water Quality Fluxes in Watersheds

R. L. Stewart, J. F. Fox, and C. K. Harnett

Engineers Without Borders-
USA

Community-Based Participatory Approaches for Addressing the Social,

Environmental, and Cultural Challenges of Development
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Integrating Relief and Recovery with Effective, Sustainable, Progressive

Development in Yemen

P. A. Ray

Integrating Water and Community: A Case Study in Rural Cameroon

Jeff Brown, Derek Blok, Johanna Forst, Eric Baumgart, and Daniel Langholz
Lessons Learned from Ten Years of Water Projects at Engineers Without
Borders-USA

Peter D. Waugh and Joshua Knight

Sustainable Integration of Water Supply Projects with Renewable Energy
David E. Pinyot

The Importance of Native In-Country Coordinators for Predictive Awareness
of Cultural and Design Details for International Sustainable Engineering

Projects

Marissa Jablonski and John Reisel

The Tingo Pucara Water Pumping System: A Cultural Case Study in the
Ecuadorean Andes

Melissa Day, Natalie Celmo, Agnieszka Marszalik, Craig Johnston, Anjli Patel, and

Suzanne Mills

Environmental

Degradation of Harmful Bacteria in Simulated Wastewater by the White Rot
Fungus Pleurotus ostreatus

Anastasia E. M. Chirnside, John Paul Harris, and Nancy Gregory

Design, Operation, and Analysis of a Biological Sand Filter Using Copper As

a Disinfectant

L. W. Lackey, C. Smith, T. Poole, A. Fair, E. Hyde, P. T. McCreanor, and R. O. Mines,
Jr.

Influences of Coastal Stressors on Phytoplankton in the Great Lakes

Meijun Cai and Euan D. Reavie

Prediction of Mecoprop Transportion from Leachate and Its Effect on Water
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World Environmental and Water Resources Congress 2013

1454

1465

1481

1486

1496

1507

1517

1526

1541

1552



Downloaded from ascelibrary.com by 3.145.154.185 on 05/17/24. Copyright ASCE. For persona use only; all rights reserved.

GV Loganathan Reservoir
Operations Symposium

A Stochastic Hydrothermal Decision Support System for Planning Operation:

New Developments for the HIDROTERM Model

Renato C. Zambon, Mario T. L. Barros, Paulo S. F. Barbosa, Alberto L. Francato, Jodo

E. G. Lopes, Luis F. A. M. Nogueira, and William W.-G. Yeh
Integrating Climate Forecasts and Reforecast Products into Reservoir

Operations Management

Rebecca Guihan, Austin Polebitski, Richard Palmer, and Casey Brown
Many-Objective Operation of Selective Withdrawal Reservoirs, Including

Water Quality Targets
M. Giuliani, A. Castelletti, S. Galelli, R. Soncini-Sessa, and E. Weber

Hydraulics and Waterways

A Virtual Flow Meter to Develop Velocity Index Ratings and Evaluate the

Effect of Flow Disturbances on These Ratings

Gricelda Ramirez and Arthur Schmidt
Study Parameters of Pressure and Flow in a Pipe Side Inserted in a Water

Distribution System—Laboratory Model

F. G. B. Silva, C. E. G. Carneiro, R. M. Barros, G. L. T. Filho, and D. L. C. Ribeiro

Hydraulics and Waterways:
Computational Hydraulics

A Mechanistic Detachment Rate Model to Predict Soil Erodibility Due to

Fluvial and Seepage Forces

A. T. Al-Madhhachi, G. A. Fox, and G. J. Hanson
A Surface Flow Routing Algorithm Based on Shallow Water Equations with
Kinematic Wave Approximation

Chunshui Yu and Jennifer Duan
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A Finite Volume Two-Layer Shallow Water Equation Model to Simulate

Gravity Currents with Ambient Crossflows

Thomas M. Hatcher and Jose G. Vasconcelos

Kinematics of Entrapped Air Pockets in Stormwater Storage Tunnels

Carmen D. Chosie and Jose G. Vasconcelos

Analytical Solutions for Suspended Sediment Transport in Channels with
Arbitrary Velocity and Eddy Viscosity Distributions

M. M. M. Nayamatullah and X. Liu

Applying a Mathematical Model to Simplify the Procession of Pipeline Route
Selection

Jianli Liu, Shuging Yang, and Joseph Wiltshire

ARKStorm II: A Hydraulic Modeling and Flood Inundation Mapping Effort on
the Santa Clara River for Emergency Planning Exercises by Local
Responders in Ventura County, CA

E. Zia Hosseinipour, Brian Trushinski, and Yunsheng Su

Study Pressure Field in Lateral Pipe Network Hydraulic

F. G. B. Silva and I. F. Silva

Dam Break for the Dalles Dam

Steve Nguyen

Dimensionless Light Attenuation Number for Modeling Suspended Sediment
Concentration in Open Channels

R. L. Stewart, J. F. Fox, and C. K. Harnett

Evaluation Type of Flow Regime over Broad-Crested Stepped Spillways
Using a Hybrid FVM-ANN Approach

A. Dolatshah, S. K. Sadat Shokouhi, H. R. Vosoughifar, and Y. Rahnavard

Evidence of Multiple Physical Drivers on the Circulation and Thermal Regime
in the Green Bay of Lake Michigan

Sajad A. Hamidi, Hector R. Bravo, and J. Val Klump

Modeling Curvature- and Topography-Driven Secondary Currents in Sine-
Generated Meandering Channels

L. He and D. Chen

Modeling of Turbidity Current and Evaluation of Diversion Plans at Shihmen

Reservoir in Taiwan

Yong G. Lai and Kuowei Wu
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Modeling of Vertical and Lateral Erosion on the Chosui River, Taiwan

Yong G. Lai and Kuowei Wu
Modelling Sediment Deposit Evolution Upstream of Slit-Check Dams in

Mountain Streams

A. Campisano, P. Cutore, and C. Modica

Numerical Analysis of Fluid Flow in a Single Rock Fracture

Huijie Wang, Yang Ju, P. G. Ranjith, and Qingang Zhang

Parallelization of Implicit CCHE2D Model Using CUDA Programming
Techniques

Yaoxin Zhang and Yafei Jia

Prediction of Wind, Wave, and Storm Surge Due to Hurricane Isaac in the
Northern Gulf Coast

Yan Ding, Taide Ding, Yafei Jia, and Mustafa S. Altinakar

Selective Withdrawal Hydraulic Study Using Computational Fluid Dynamics
Modeling

N. Nekouee, R. Mahajan, J. Hamrick, and H. Rodriguez

Use of a Sediment Transport Model to Support Remediation in River Oil
Spills

Rishab Mahajan, Hugo Rodriguez, Misha Plis, John Hamrick, and Steven Davie
Using a Multiphase Flow Numerical Model to Simulate Geysers in

Stormwater Systems

Zhiyu S. Shao and Scott A. Yost

Hydraulics and Waterways:
Hydraulic Structures

Air-Water Flow Structure in a Circular Dropshaft

S. Y. Kumcu and M. A. Kokpinar
Approach to Cylindrical Steel Tank Design to Accommodate Sloshing Effects

Anthony Herda
Energy Dissipation in an Eighteen-Foot Drop Broken-Back Culvert under

Open Channel Flow Conditions

Avdhesh Tyagi, Abdelfatah Ali, and Nicholas Johnson
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Evaluation of Aeration Efficiency over Broad-Crested Stepped Spillways

Using an Intelligent Computational Approach

A. Dolatshah, S. K. Sadat Shokouhi, H. R. Vosoughifar, and Y. Rahnavard
Predicting Hydraulic Properties of Circular Buoyant Jets in the Static
Ambient Flow Using ANN and ANFIS

S. A. Dastgheib, S. H. Musavi-Jahromi, and A. R. Nowroozpour
Separation-Induced Water-Level Oscillations in Cooling Tower Pump Intake

Structures

David Werth and Matthew K. Havice

Transverse Mixing Coefficient on Dunes with Vegetation on a Channel Wall

S. H. Tabatabaei, M. Heidarpour, M. Ghasemi, and E. Z. Hoseinipour
Wastewater Pump Station Rehabilitation to Increase Capacity and Decrease

Grease, Odor, and Sedimentation Maintenance Issues

Mark Allen, David Werth, Ernest Sturtz, and Matthew K. Havice
We Can, but Should We? PMF Frequency Estimates

Jeffrey T. McClenathan

Hydraulics and Waterways:
River Restoration

A Review of Erosional Processes along a River Continuum: Watershed-Scale

Implications for River Restoration Planning

Zachariah T. Seiden and John S. Schwartz
A Simple Total Sediment Load Formula

Jennifer G. Duan
Characterizing Transient Storage and Nitrate Uptake for Pre-Restoration

Monitoring of Lost Creek

Eric Davenport, Matt Ross, and Jennifer Mueller Price

Experiment Study of Bed Load Particle Velocity

Jaeho Shim and Jennifer Duan
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Knickpoint Migration and Evolution in the Deep Loess Region of Western
Iowa

F. Bressan, A. (Thanos) N. Papanicolaou, J. T. Thomas, C. G. Wilson, and M.
Elhakeem

Model of Nitrogen Source Allocations and Transformations Using Stable
Nitrogen Isotopes

W. I. Ford and J. F. Fox

Modeling Sediment Transport in Sine-Generated Meandering Channels

D. Chen and L. He

Quantifying the Erodibility and Geotechnical Strength of Cohesive Alluvial

Soils Following Streambank Reconstruction

S. B. Lovern, G. A. Fox, and R. B. Miller

River Meandering Prediction: Case Studies for Four Rivers in Texas

Fahmidah Ummul Ashraf and Xiaofeng Liu
Sheboygan River Area of Concern Habitat Restoration Projects: Sheboygan,
Wisconsin

Thomas R. Sear, F. Jason Martin, Scott G. Isaacs, Stacy Hron, and Aaron Brault

Stream Barbs and Spurs Application in the Des Moines River

F. Bressan and A. N. Papanicolaou

Integrated Water Resources
Management

A Nationwide Comprehensive Water Management System: Can We Get
There and Why Should We Care?

Christopher N. Dunn and Penni R. Baker

Climate Change and the Highway System: A Project-Level Adaptation
Approach

Justin M. Lennon and Christopher L. Dorney

GIS-Based Fully Distributed Rainfall-Runoff Model for Suggesting Alternate
Land Use Patterns

A. S. Chandra Bose, M. V. S. S. Giridhar, and G. K. Viswanadh
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Regional Water Policy—How to Develop the Best Technical Tools While
Working within a Regulatory Framework

Mary Fickert Thomas and David F. Maclntyre

SSO Elimination in the Brandywine Hundred Watershed—Use of Dual Dry

and Wet Weather Interceptors

David A. Hofer, Rudy Fernandez, and Susan MacNeil

Stormwater TMDL Compliance—A Case Study of Implementation Strategies

Used in Two Coasts

Chin Y. Lien

Subdaily Hydropower Optimization for Relicensing in the Connecticut River

Alec Bernstein and Richard Palmer

The Use of Decision Support System Models to Assist Water Planning at the

Central Arizona Project

Jesus R. Gastélum and Chuck Cullom
Using SWAPs to Meet the Chesapeake Bay TMDL

Everett Gupton and Kelly Lennon

International

A Review of Missouri S&T Students’ Studies of Drinking Water Systems in

Rural Guatemala

Andrew Curtis Elmore

An Overview of Large-Scale Small Hydropower in the Yunnan Power Grid:

Situations, Challenges, and Measures

Gang Li, Benxi Liu, Shanzong Li, Chuntian Cheng, and Xiufeng Li
Dynamic Operation Control of Long-Term Scheduling for a Large-Scale
Hydropower System

Xiong Cheng, Jian-Jian Shen, Xin-Yu Wu, and Chun-Tian Cheng
Educating Engineers through International Community Engagement—
What's It Worth?

David W. Watkins, Jr., Kurtis G. Paterson, and Brian D. Barkdoll
Effects of Chlorination on Silver-Coated Ceramic Pot Filters (CPFs)

Yovanna Cortes Di Lena, Grant Brown, Julia Huck, and Andrew Curtis Elmore
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Flood Indicators and Their Clustering Features in the Wujiang River, South
China

Xiao-Hong Chen, Li-Na Wang, and Lihua Xu
Key Technologies to Design and Develop an Optimal Operation System for

Large-Scale Hydropower Stations in China

Shengli Liao, Chuntian Cheng, Shushan Li, Jiayang Wang, and Guanghong He
Long-Term Hydropower Optimal Operation Model for Peak Load Regulating
of Typical Days

Xinyu Wu, Chuntian Cheng, Jianjian Shen, and Kwokwing Chau
Some Practical Strategies and Methods for Large-Scale Hydropower System

Operations in China

Chuntian Cheng, Jianjian Shen, Xinyu Wu, Gang Li, Shengli Liao, and Kwok-wing
Chau

Water, Sanitation, and Hygiene in Independencia, Peru

F. McKenzie, D. Watkins, Jr., and B. Barkdoll

Irrigation and Drainage

Optimal Cutting and Filling Height for Canal Length

Sridebi Basu and Bhagu R. Chahar
Variability of Mass Transfer Coefficient with Roughness Elements and

Approach Flow Velocity
Manoj Kumar, C. S. P. Ojha, and J. S. Saini

Large River Issues and
Research Symposium

Freeze Up Water Temperature Forecast for the Yellow River Using Adaptive

Networks-Based Fuzzy Inference System

Tao Wang, Kailin Yang, Xinlei Guo, Hui Fu, and Yongxin Guo
Morphologic Investigation of the West Branch of the Susquehanna River in

North-Central Pennsylvania

J. Newlin, B. Hayes, and K. Yee
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Ohio Basin Research Issues
and Research Symposium

A Relook at Ohio Watershed Regions for Homogeneity in Flood Frequency

Analysis

Bidroha Basu and V. V. Srinivas

Planning and Management

A Mechanistic-Stochastic Approach to Classify Water Consumers and
Simulate Urban Water Demand

Lufthansa Kanta and Emily M. Zechman

A Step toward Decoding the Causes of El Niiio/La Nifna Events

Messele Zewdie Ejeta

An Agent-Based Modeling Approach to Simulate the Influence of Consumer
Behavior on Infrastructure Performance for Urban Water Reclamation
Management

V. K. Kandiah, E. M. Zechman, and Andrew R. Binder

Analysis of Water Resource Networks Using Parallel Coordinates

Leah Meeks and David E. Rosenberg

Applying Multi-Objective Niching Co-evolutionary Algorithm to Generate
Insight for Water Resources Management Problems

M. E. Shafiee, V. K. Kandiah, E. Barrett, and E. M. Zechman

Assessing the Stability of Social Planner Solutions in Multi-Participant
Water Conflicts

Laura Read, Bahareh Inanloo, and Kaveh Madani

Backwater Effect over Tailrace Water Level in Cascade Hydropower Plants
Maria E. V. Marchi and Renato C. Zambon

Battling Texas’ Worst One-Year Drought: Drought Planning and Response in

the Lone Star State

Rachel A. Ickert, Thomas C. Gooch, Amy D. Kaarlela, and Nicholas Lester

World Environmental and Water Resources Congress 2013

2271

2281

2291

2299

2307

2322

2329

2338

2346



Downloaded from ascelibrary.com by 3.145.154.185 on 05/17/24. Copyright ASCE. For persona use only; all rights reserved.

Classification of Commercial, Industrial, and Institutional Water Users

through Clustering of Property Appraiser and Water Billing Data

Miguel A. Morales and James P. Heaney
Development of a Comprehensive Probabilistic Life-Cycle Model for

Planning Coastal Risk Management Projects

David Moser, Mark Gravens, Robert Patev, Jerry Foster, H. Wayne Jones, Richard
Males, and Cory Rogers

Development of a Model of Flood Damage to Roads

Stuart Davis, Paul Clopper, Arthur Parola, Richard Males, and Cory Rogers
Evaluating Resource Management Strategies for Update 2013 of the
California Water Plan

Evan Bloom, Andy Draper, David Groves, Brian Joyce, Rich Juricich, Mohammad
Rayej, and David Yates

Evaluation of the Influence of Climate Variability on Flood Risk in
Moderately Impaired Watersheds

Neila Salvadori and Veronica W. Griffis

Hydro and Wind Power Complementarity and Scenarization in Brazil
Guilherme C. Palfi and Renato C. Zambon

Improved Forecasting of Water Demands for South Florida Based on
Household and Business Sector Micro-Data

R. Weisskoff

Nonlinearities in Reservoir Operation for Hydropower Production

Ligia M. Silva and Renato C. Zambon

Rapid Adaptation to Resource and Financial Drought Conditions: A Primer
for Utilities

G. S. Symmonds and T. T. Hill

Review of Water Law, Water Supply, and Surplus Water Available for Corps
of Engineers Projects

Kevin Fagot, Rene Vermeeren, David Raff, and Eset Alemu

Robust National Flood Frequency Guidelines: What Is an Outlier?
Jonathan R. Lamontagne, Jery R. Stedinger, Timothy A. Cohn, and Nancy A. Barth
SolverSIN: A Practical Model for a Large Hydrothermal System Analysis

Joao E. G. Lopes, Mario T. L. Barros, Renato C. Zambon, and ftalo T. C. Freitas Filho
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Successful Validation of a Predicted Drought Year in California

Messele Zewdie Ejeta

Validation of Predicted Weak El Nifno/La Nifa Event during Water Year 2013

Messele Zewdie Ejeta
Ventura River Basin Watershed Management Plan, Flood Mitigation and

Flood Management Projects, Funding Sources, and the CIP Process

E. Zia Hosseinipour and Lorraine Woodman
Water Allocation in Inter Basin Water Transfer with the Virtual Water

Approach

Hamid Reza Dehghan Manshadi, Mohammad Hossein Niksokhan, and Mojtaba

Ardestani

Radar Rainfall Data Analysis
and Application Symposium

Site and Regional Statistics Preserving Interpolation for Missing

Precipitation Data Estimation

H. A. El Sharif and R. S. V. Teegavarapu

Student Paper Competition

Graduate Winners: First Place

Evolution of Organic Matter and Organic Nitrogen in Leachates with
Landfilling Age: A Size Distribution and Hydrophobicity Study

Abhinav Gupta
Graduate Winners: Second Place

Effect of pH and Ionic Strength on the Removal of Fluoride from Water

Using Titanium Dioxide

Kamel Babaeivelni
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Graduate Winners: Third Place

Integrating an Agent-Based Model with a Multi-Objective Evolutionary
Algorithm to Warn Consumers in a Water Contamination Event Using

Emergency Vehicles

M. Ehsan Shafiee
Undergraduate Winners: First Place

Optimal Initial Configuration of Treatment Solution for In Situ Remediation
of Contaminated Groundwater Using Engineered Injection and Extraction

J. H. Traylor
Undergraduate Winners: Second Place

An End-Use Integrated Agent-Based Model to Simulate Consumer Demand
for a Water Utility

Rachel Musgrove
Undergraduate Winners: Third Place

Hydrological Analysis of Potential Campus Expansions by Two Methods

Justin Cosgrove

Student Design Competition

Crystal Lake Site Rehabilitation

Mai Bushara, Zachary Gautsch, Matthew Holmes, Chelsea Kelcher, Cindy Khov,
Jorden Louie, David Pardez, Todd Richardson, Raymond Roesadi, Steven Saleh,

Shannon Smith, and Seema Shah-Fairbank

Student Poster Competition

San Dimas Experimental Watershed Modeling Project

Shannon Smith, Patricia Hsia, and Seema C. Shah-Fairbank
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Sustainability

A Systems Approach to an Energy Efficiency Assessment

Saeed Hadian, Kaveh Madani, and Soroush Mokhtari
Conceptual Designing and Numerical Simulation of the ASR Technique

Operations—Case Study in Kuwait

Duaij AlRukaibi and Daene C. McKinney
Evaluating the Feasibility of Reducing Water Use in the Power Sector: A
Case Study of ERCOT

Kelly Twomey Sanders, Michael Blackhurst, and Michael E. Webber

Impact of Urban Development on Local Water Balance

Benjamin Chenevey and Steven Buchberger

Integrating Sustainable Design into Undergraduate Civil Engineering
Curriculum

M. A. Robinson and J. S. Mueller Price

Performance Contracting and Sustainable Management of the Municipal
Water Infrastructure

S. Rao Chitikela, Peter V. Cavagnaro, and Jeffrey J. Simerl

Personal Behaviour, Technological Advancement—Controlling the Domestic
Use of Water in a Consumer Society

D. A. Phipps and R. Alkhaddar

Sustainable Flood Risk Management

Darryl W. Davis

Sustainable Water Resources Management through Potable Water
Augmentation

Justin Lyon

The Water Footprint of Energy Policies

Saeed Hadian, Tonya Kay, and Kaveh Madani

The Sustainable Water Resources Roundtable: Understanding, Measuring,
and Promoting Water Resources Sustainability through Innovative

Strategies

Rich Juricich, John Wells, Warren Flint, Peter Benenson, and Robert Wilkinson
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Using Indicators to Measure Water Resources Sustainability in California 2708

Fraser Shilling, Abdul Khan, Rich Juricich, and Vance Fong

Symposium on Cloud
Computing in Water and
Environmental Engineering and
Science

A Geospatial Relational Data Model for Ingesting GSSHA Computational 2716
Models: A Step toward Two-Dimensional Hydrologic Modeling in the Cloud

N. R. Swain, S. D. Christensen, K. Latu, N. L. Jones, E. J. Nelson, and G. P. Williams
Applying Internet Technologies to a 1980s Water Resources Study and 2726

Report: A Retrospective Look

Michael R. Walsh
CI-WATER: Cyberinfrastructure to Advance High-Performance Water 2737
Resource Modeling

Norman L. Jones, Jim Nelson, Gus Williams, Fred Ogden, David Tarboton, and Steve
Burian

Cloud Computing in Urban Flood Disaster Management 2747

Mohammad Karamouz, Zahra Zahmatkesh, and Talal Saad

Essential GIS Technologies for Hydrologic Simulation Applications in Cloud 2758
Computing

K. Latu, N. R. Swain, S. D. Christensen, N. L. Jones, E. J. Nelson, and G. P. Williams

Using Cloud Dataservice to Save Water 2768

G. S. Symmonds and T. T. Hill

Symposium on Desalination
and Water Reuse

Controlling Salinity: Reverse Complimented by Forward Osmosis 2776

Val Frenkel
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Reuse of Water in a Typical Indian Oil Refinery

Sridebi Basu and Bhagu R. Chahar

Sustainable Low-Pressure Reverse Osmosis Concentrate Management—Four

Years and Counting

Colin Hobbs, Mark Burgess, and Jorge Arevalo

Symposium on Hydraulic
Fracturing

A Modeling Study of Air Migration from a Drilling Well to the Surrounding
Aquifer in Appalachia

X. L. Geng, M. C. Boufadel, N. C. Davatzes, D. ]. Soeder, and J. Torlapati
Alternative Water Sources for Hydraulic Fracturing in Texas

Margaret A. Cook, Ashlynn S. Stillwell, Carey W. King, and Michael E. Webber
Assessing the Surface Water Quality Impacts of Marcellus Shale

Development in Whiteday Creek Watershed, West Virginia
L. C. Hopkinson, D. A. Streets, B. Mack, and M. O’'Neal

Water Systems Planning under
Climate Change Symposium

A Complex Adaptive System Approach Assessing the Dynamics of
Population Growth, Land Use, and Climate Change for Urban Water
Resources Management

Benjamin Lord, Emily Zechman, and Sankar Arumugam

Application of Multi-Objective Optimization for Urban Water Resource
Systems in the Presence of Climate Change

Lijie Cui, Mohammad Mortazavi, and George Kuczera

Detecting Changes in River Flooding Patterns and Flood Frequencies in the
Upper Midwest

Y. H. Lim and K. Hafliger
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Evidence of Climate Change in the 1949-2010 Historical Climate Record of
the Fort Cobb Experimental Watershed, Oklahoma

J. D. Garbrecht and X. C. Zhang
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