World Environmental

and Water Resources
Congress 2017

> Selected Papers from the Proceedings of the
w2 \\orld Environmental and Water Resources Congress 2017
=#_g Sacramento, California  May 21-25, 2017

EDITED BY EWRI ENVIRONMENTAL &

%SSE Christopher N. Dunn, PE., DWRE (\) WATER RESOURCES
T

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



https://www.civilenghub.com/ASCE/171119725/WEWRC-2017-International-Perspectives-History-and-Heritage-Emerging-Technologies-and-Student-Papers?src=spdf

WORLD ENVIRONMENTAL AND
WATER RESOURCES CONGRESS
2017

INTERNATIONAL PERSPECTIVES, HISTORY AND HERITAGE,
EMERGING TECHNOLOGIES, AND STUDENT PAPERS

SELECTED PAPERS FROM THE WORLD ENVIRONMENTAL AND
WATER RESOURCES CONGRESS 2017

May 21-25, 2017
Sacramento, California

SPONSORED BY
Environmental and Water Resources Institute (EWRI)
of the American Society of Civil Engineers

EDITED BY
Christopher N. Dunn, P.E., D.WRE
Brian Van Weele, P.E., D.WRE

ENVIRONMENTAL &
WATER RESOURCES
INSTITUTE

Published by the American Society of Civil Engineers

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



https://www.civilenghub.com/ASCE/171119725/WEWRC-2017-International-Perspectives-History-and-Heritage-Emerging-Technologies-and-Student-Papers?src=spdf

Published by American Society of Civil Engineers
1801 Alexander Bell Drive

Reston, Virginia, 20191-4382
www.asce.org/publications | ascelibrary.org

Any statements expressed in these materials are those of the individual authors and do not
necessarily represent the views of ASCE, which takes no responsibility for any statement
made herein. No reference made in this publication to any specific method, product, process,
or service constitutes or implies an endorsement, recommendation, or warranty thereof by
ASCE. The materials are for general information only and do not represent a standard of
ASCE, nor are they intended as a reference in purchase specifications, contracts, regulations,
statutes, or any other legal document. ASCE makes no representation or warranty of any
kind, whether express or implied, concerning the accuracy, completeness, suitability, or
utility of any information, apparatus, product, or process discussed in this publication, and
assumes no liability therefor. The information contained in these materials should not be used
without first securing competent advice with respect to its suitability for any general or
specific application. Anyone utilizing such information assumes all liability arising from such
use, including but not limited to infringement of any patent or patents.

ASCE and American Society of Civil Engineers—Registered in U.S. Patent and Trademark
Office.

Photocopies and permissions. Permission to photocopy or reproduce material from ASCE
publications can be requested by sending an e-mail to permissions@asce.org or by locating a
title in ASCE's Civil Engineering Database (http://cedb.asce.org) or ASCE Library
(http://ascelibrary.org) and using the “Permissions” link.

Errata: Errata, if any, can be found at https://doi.org/10.1061/9780784480595

Copyright © 2017 by the American Society of Civil Engineers.
All Rights Reserved.

ISBN 978-0-7844-8059-5 (PDF)

Manufactured in the United States of America.

Front cover: Carson Jeffres

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



https://www.civilenghub.com/ASCE/171119725/WEWRC-2017-International-Perspectives-History-and-Heritage-Emerging-Technologies-and-Student-Papers?src=spdf

World Environmental and Water Resources Congress 2017

Preface

We are excited to offer an engaging and challenging array of technical sessions, posters, and
accompanying published papers at our Environmental and Water Resources Institute’s (EWRI)
17™ annual Congress in Sacramento, California. This meeting is a leading venue for professional
interaction among engineers and scientists, covering disciplines relating to the needs of critical
infrastructure in water and environment. As is pointed out in the American Society of Civil
Engineers’ Report Card for America’s Infrastructure, an investment of over $3.6 trillion is
needed to return the nation’s infrastructure to a state of good repair. This Congress contributes in
many ways to innovative solutions to this critical problem. We proudly host the meeting under
the auspices of the American Society of Civil Engineers (ASCE).

Within the five (5) volumes of the proceedings of the Congress you will find nearly 300 written
technical papers from more than 700 oral and poster presentations dealing with the subject areas
of the EWRI Councils; a list of subject area tracks is included in the acknowledgements below.
Our profession advances through presentations in special state-of-knowledge tracks represented
at the Congress. We hope these proceedings serve to enhance your knowledge in these areas and
encourage you to follow up with more detailed publications by the same authors, typically found
in ASCE technical journals.

World Environmental and Water Resources Congress 2017: International Perspectives, History
and Heritage, Emerging Technologies, and Student Papers contains papers organized by the
following EWRI Councils:

e Students Council whose purpose is to draw students in to the field of civil and environmental
engineering through presentations, activities, technical sessions and other activities at EWRI
conferences.

e Standards Council whose purpose is to coordinate all activities of EWRI related to the
establishment, use or discontinuance of standards or other regulatory tools in the area of water
and the environment.

e History and Heritage Committee whose purpose is collecting, organizing, and disseminating
information related to the history and heritage of water resources and environmental engineering.

e Emerging and Innovative Technologies Committee (Interdisciplinary Council) whose
purpose is to develop and apply emerging and innovative technologies to support the functioning
of EWRI, to advance the development , knowledge, and application of emerging and innovative
technologies for the planning and management of water resources and the protection and
enhancement of the environment; to encourage the reporting, discussion of technical and social
issues, and information transfer of applications of emerging and innovative technologies; and to
foster the multidisciplinary use of these technologies.

¢ International Council whose purpose is to undertake and facilitate a variety of technical and
liaison activities in support of international collaboration and international promotion of the role
of the Institute.
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