World Environmental and Water
Resources Congress 2017

Hydraulics and Waterways and Water
Distribution Systems Analysis

Selected Papers from the World Environmental
and Water Resources Congress 2017

Sacramento, California, USA
21 — 25 May 2017

Editors:

Christopher N. Dunn
Brain Van Weele

ISBN: 978-1-5108-4251-9



Printed from e-media with permission by:

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

proceedings

.com

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

Copyright© (2017) by American Society of Civil Engineers
All rights reserved.

Printed by Curran Associates, Inc. (2017)

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



World Environmental and Water Resources Congress 2017

© ASCE

Contents

Hydraulics and Waterways

Vii

Impacts and Functioning of In-Stream Structures.
Kurt M. Smithgall, P. A. Johnson, and Chaopeng Shen

Complex Unsteady Flow Patterns at a River Junction and Their
Relation with Fish Movement Behavior ..

Yong G. Lai, R. Andy Goodwin, David L. Smlth and RyanL Reeves

Three Dimensional Computational Modeling of Flows through an

Engineered Log Jam.....
Yong G. Lai, David L. Smith, David J. Bandrowski, Xiaofeng Liu, and
Kuowei Wu

Probabilistic Shoreline Change Modeling Using Monte Carlo Method.........

Yan Ding, Sung-Chan Kim, and Ashley E. Frey

Effect of Soil Mix on Overtopping Erosion

G. S. Ellithy, G. Savant, and J. L. Wibowo

A Mass-Conservative Finite-Element Numerical Code for Three
Dimensional Flows

G. Savant, Charlie Berger, Corey J. Trahan, and Tate O. McAlpin

Model Development and Application to Manage Inflow and Deposited
Sediment in Paonia Reservoir..... .

Jianchun Huang, Blair Greimann, and Sean K1mbrel

Application of the Generalized Flow Equation to All Flow Conditions at
Spillways

Zhiming Chen, Matahel Ansar, and Menjlang Chen

Two-Dimensional Sediment Transport Modeling under Extreme Flood at
Lower Cache Creek, California

Tongbi Tu, Kara J. Carr, Ali Ercan, Toan Trmh M. Levent Kavvas
Kevin Brown, and John Nosacka

Comparison of Solutions of Coupled and Uncoupled Models for the Henry
Problem..

Wissam Al-Taliby and Ashok Pandit

.16

24

50

.64

73

...83

..89



World Environmental and Water Resources Congress 2017

© ASCE

Modeling Sediment Transport in the Lower American River,
Sacramento, California

Andrey B. Shvidchenko, Brad R. Hall, and Todd Rivas

North Fork Matilija Creek: A Model for Environmentally Nuanced
Restoration Projects ... . . . .
Ben Willardson, Tsou J aw, and Peter Champlon

Using Numerical and Physical Models to Manage Risk and Uncertainty.......

Donald W. Baker and Jerry R. Richardson

Bubble-Water Surface and Turbulent Diffusion Mass Transfer in

Fine Bubble Diffused Aeration Systems ... . .

Xiangju Cheng, Yuning Xie, Dantong Zhu, Xixi Wang, and Jun Xle

Field Assessment of the Flow Field in a Lateral Canal-Marsh Junction.........

S. M. Hajimirzaie and J. A. Gonzalez-Castro

Towards Efficient Modeling ......
Yaoxin Zhang and Yafei Jia

Calibrating a Sediment Transport Model through a Gravel-Sand
Transition: Avoiding Equifinality Errors in HEC-RAS Models of the
Puyallup and White Rivers..

S. Gibson, B. Comport, and Z. Corum

New One-Dimensional Sediment Features in HEC-RAS 5.0 and 5.1 .....ccceeeeet

S. Gibson, A. Sanchez, S. Piper, and G. Brunner

The Use of Ensemble Modeling of Suspended Sediment to Characterize
Uncertainty..
Jenna Stewart, Balaji Rajagopalan, Joseph Kasprzyk, William Raseman, and
Ben Livneh

Hybrid Physical/Analytical/CFD Modeling Approach to Design of
Detroit’s Wastewater Effluent Disinfection System ....

Carrie L. Knatz, Mark E. Allen, Philip Kora, Sanjeev Mungarwadi,
Mark J. TenBroek, Steven M. Fehniger, and Dave Werth

Preliminary Assessment of a Retrofit Strategy in Dropshafts Impacted by
Geysering Using CFD... . . . . . .

Jue Wang and Jose G. Vasconcelos

Coupling HEC-RAS and HEC-HMS in Precipitation Runoff
Modelling and Evaluating Flood Plain Inundation Map.

Balbhadra Thakur, Ranjan Parajuli, Ajay Kalra, Sajjad Ahmad, and Ritu Gupta

..103

..114

129

138

153

...164

..179

192

..207

.219

..230

...240

viii



World Environmental and Water Resources Congress 2017

© ASCE

Towards an Automated Floodway Optimizer for HEC-RAS. . .252
Tien M. Yee and Huidae Cho

Resolving the Paradox of the Jones Formula for Flood Discharge
L DT 5111131 | 262
Muthiah Perumal

Ice-Cover and Jamming Effects on Inline Structures and Upstream
Water Levels... 270
Addison Jobe, Swastik Bhandari, Ajay Kalra, and Sajjad Ahmad

Flood Risk Assessment Using the Updated FEMA Floodplain Standard

in the Ellicott City, Maryland, United States...... . 280
Ranjeet Thakali, Ranjit Bhandari, Gilles-Arnaud Arif-Deen Kandissounon,

Ajay Kalra, and Sajjad Ahmad

2D Unsteady Flow Routing and Flood Inundation Mapping for

Lower Region of Brazos River Watershed..... . . . ..292
Manahari Bhandari, Narayan Nyaupane, Shekhar Raj Mote

Ajay Kalra, and Sajjad Ahmad

Perennial Secondary Channel Design on Dry Creek near Healdsburg,
California ..304
Jason Q. White, Aaron A. Fulton, Jorgen A. Blomberg, and Ann E. Borgonovo

Embankment Erosion and Retreat by Wave Action: Laboratory
Experiments... ..318
Yavuz Ozeren and Daniel Wren

Frequency Analysis of Monthly Runoff in Intermittent Rivers ........c.cccueeuueeee 327
H. I. Burgan, B. Vaheddoost, and H. Aksoy

Simulating Watershed Erosion in BMGR Using AGWA Model ...................... 335
Jennifer G. Duan, Michael Poteuck, Abigail Rosenberg, and Kang Zhou

On Discharge Computations in Non-Symmetrical Trapezoidal
Compound Channel ...345
Jean G. Chatila

Effect of Rheology on Flood Wave Propagation Due to Ash Dyke Failure....... 359
Pranab Kumar Mohapatra

Two-Dimensional Dam-Breach Flood Modeling and Inundation

Mapping with Cascading Failures 368
Mustafa S. Altinakar, Marcus Z. McGrath, Turgay Dabak, Wilbert Thomas,

Chad Scroggins, Trey Gauntt, Hubbard Harvey, and James Kelly




World Environmental and Water Resources Congress 2017

© ASCE

Dynamic Ice Formation within Culverts in Cold Regions ..382
Andrew M. Strasser, Marty Rye, and Rebecca L. Teasley

Scour Hole Characteristics around Abutment in Compound Channel............. 389
A. A. Abdelaziz and S. Y. Lim

Generation of 2D Riverbed Topography for Digital Elevation
Models Using 1D Cross-Section Data .. .402
Marcus Z. McGrath, Yavuz Ozeren, and Mustafa S. Altinakar

Two-Dimensional Analysis of the SR 107 Bridge Hydraulics and
Scour Potential..... ...416
Keelan M. Jensen and Raymond Walton

Characteristic Spatiotemporal Scales of Runoff and Sediment at the
Plot Scale: Implications to Sediment Transport Modeling. 429
Christos P. Giannopoulos, A. N. (Thanos) Papanicolaou, and B. K. Abban

Estimations of Horizontal Dispersion in the Green Bay of Lake

Michigan Using a Lagrangian Drifter Experiment and a Hydrodynamic
Particle-Tracking Model..... ...439
Hector Bravo, Sajad Ahmad Hamidi, J. Val Klump, and Eric Anderson

Water Distribution Systems Analysis Symposium

Pressure Dependent Demand Accounting for Customer Properties ................. 449
Thomas M. Walski

Quantification of Marginal Time in Valves Operation Optimization for the
Minimization of Transient Flow Effects in Water Distribution Systems........... 458
Luis E. Angel and Jessica Bohdérquez

Real-Time Detection of Cyber-Physical Attacks on Water Distribution
Systems Using Deep Learning ...... . . . . . . . . ..469
R. Taormina and S. Galelli

Early Warning System Design for Contamination Event Detection
Incorporating Surrogate Water Quality Indicators in Water Distribution
Systems... ..480
Nathan Sankary and Avi Ostfeld

Importance Sampling of Water Distribution System Contamination
Events Based on Nodal Neighborhood Populations ... . . ..491
Nathan Sankary and Avi Ostfeld




World Environmental and Water Resources Congress 2017

k-Nearest Neighbor for Short Term Water Demand Forecasting...................... 501
Paulo José A. Oliveira and Dominic L. Boccelli

Dynamic Approach for Water Distribution Network Clustering and
Aggregation .... S11
R. Lifshitz and A. Ostfeld

A Clustering Model for Contamination Spreading Control in Water
Distribution Systems..... cestesstesnnissnnesntesasteastssntsssstesannesans 517
R. Lifshitz and A. Ostfeld

A Spatio-Temporal Water Mains Integrity Management Program for
California ..523
Sathya Geetha Ganesan, Diego Martinez Garcia, Juneseok Lee,

Jonathan Keck, and Paul Yang

Sensor Placement Guidance for Small Utilities 534
Stacey Schal, L. Sebastian Bryson, Lindell Ormsbee, and Srinivasa Lingireddy

Performance Assessment of a California Water Utility by Data
Envelopment Analysis .. ..549
Gamze Giingor-Demirci, Juneseok Lee, and Jonathan Keck

Air Valves Characterization Using Hydrodynamic Similarity ........ccceeceeecerennees 562
P. L. Iglesias-Rey, F. J. Garcia-Mares, V. S. Fuertes-Miquel,
and F. J. Martinez-Solano

Segment Based Reliability Assessment for Water Distribution
Systems under Multiple Failure States . . 573
Erika Hernandez and Lindell Ormsbee

On-Line Cyber Attack Detection in Water Networks through State

Forecasting and Control by Pattern Recognition .583
B. M. Brentan, E. Campbell, G. Lima, D. Manzi, D. Ayala-Cabrera,

M. Herrera, 1. Montalvo, J. Izquierdo, and E. Luvizotto Jr.

Better Water Demand and Pipe Description Improve the Distribution

Network Modeling Results.. . . . . ....593
Yingying Zhao, Y. Jeffrey Yang, Yeongho Lee Srlmvas Pangulurl

and Yu Shao

Impacts of Measurement Location and Spatial Aggregation on Demand
Estimation in Water Distribution Systems ...602
S. M. Masud Rana, Angela Marchi, Graeme C. Dandy,

and Dominic L. Boccelli

© ASCE



World Environmental and Water Resources Congress 2017

© ASCE

Detection of Cyber-Attacks to Water Systems through
Machine-Learning-Based Anomaly Detection in SCADA Data...............ceueeee
Sarin E. Chandy, Amin Rasekh, Zachary A. Barker, Bruce Campbell,

and M. Ehsan Shafiee

Inclusion of Variable Disinfection Levels in Slug Feed Optimal
Disinfection of Water Distribution Systems......
Elad Salomons and Avi Ostfeld

Contamination Event Detection Method Based on the L.ongest Common
Subsequence Analysis Using Multiple Water Quality Parameters....................
Kexin Wang, Yuan Wei, Dibo Hou, Pingjie Huang, Jie Yu,

and Guangxin Zhang

Experimental Analysis of Proportional Pressure Reducing Valves for
Water Distribution Systems
S. Garcia-Todoli, P. L. Iglesias-Rey, and F. J. Martinez-Solano

Evolution of Complex Network Topologies in Urban Water
Infrastructure
J. Zischg, C. Klinkhamer, X. Zhan, E. Krueger, S. Ukkusuri, P. S. C. Rao,
W. Rauch, and R. Sitzenfrei

Identification of Cyber Attacks on Water Distribution Systems by
Unveiling Low-Dimensionality in the Sensory Data
Marcio Giacomoni, Nikolaos Gatsis, and Ahmad Taha

Detection of Cyber Physical Attacks on Water Distribution Systems via
Principal Component Analysis and Artificial Neural Networks..........ccceeueeeeeee.
Ahmed A. Abokifa, Kelsey Haddad, Cynthia S. Lo, and Pratim Biswas

Effects of Implementing Decentralized Water Supply Systems in
Existing Centralized Systems.....
Robert Sitzenfrei, Jonatan Zischg, Markus Sitzmann, Suranji Rathnayaka,
Jayantha Kodikara, and Peter M. Bach

An Approach to Detect the Cyber-Physical Attack on Water Distribution
System....
M. Fayzul K. Pasha, Bijay Kc, and Saravanakumar Lakshmanan Somasundaram

Representing Check Valves in a Force Main Water Hammer Model...............
Wissam Al-Taliby and Howell Heck

Model Based Approach for Cyber-Physical Attacks Detection in Water
DiStribution SYStemS.....ccceeiieessenssncssnecsnncsancsssesssseessecssesessessssesssssesssssssassssessssses
Mashor Housh and Ziv Ohar

..617

624

..037

...048

...660

676

..692

..703

Xii





