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Introduction

A Research and Extension unit of the College of Agriculture and Life Sciences, the University of Arizona
Water Resources Research Center (WRRC) has a mission to promote understanding of critical state and
regional water management and policy issues through research, outreach, engagement and education. It
accomplishes itsmission by assisting communities in water management and policy; educating teachers,
students and the public about water; and conducting scientific research on state and regional water issues. The
WRRC is known statewide as a hub for water resources research and information transfer in Arizona. It is the
designated state water resources research institute established under the 1964 Federal Water Resources
Research Act, and as such, the WRRC administers research grant programsand maintains a strong information
transfer program that includes publications, presentations, conferences and other public events. In addition to
these activities, the WRRC conducts programs of research on topics such asstatewide water planning,
environmental water needs, conservation, water harvesting, transboundary aquifer management, and
groundwater governance. Collaborations and cooperative arrangements are vital for accomplishment of the
WRRC'’s active research, education and outreach goals. Among its key partners is the Water Sustainability
Program, one of three programs making up the Water, Environmental and EnergySolutions (WEES) program,
which is housed at the WRRC and funded from the UA’s Technology andResearch Initiative Fund (TRIF).
The WRRC also houses Arizona Project WET (Water Education forTeachers), which was initiated at the
WRRC in 1991. Arizona Project WET is Arizona’s premier water education program. In addition the WRRC
is closely linked with Arizona Cooperative Extension.
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Research Program Introduction

The University of Arizona (UA) WRRC provides support through the WRRA, Section 104(b) research
grantprogram in the form of research grants to investigators at the three state universities in Arizona. The
WRRC typically funds three or four research projects that investigate water issues judged to have statewide
importance. A wide range of projects have been funded over the years, emphasizing mandated program goals
of improving water supply reliability and quality, and exploring new ideas to address water problems and
expanding understanding of water and water-related phenomena.

In the project year 2014-2015, the WRRCfunded two proposals that address these goals. Both projects were
carried out by researchers at the University of Arizona WRRC and colleagues at UA.

The first project, "Improving Integrated Surface Water and Groundwater Management in the United States:
Case Studies of Innovative Groundwater Governance Approaches" investigated groundwater governance
practices of the U.S. states in order to (1) assess the performance of these practices and (2) examine how they
contribute to integrated surface/groundwater management.

Groundwater is a critical component of the water supplies for agriculture, cities, industry, and ecosystems
around the world. In the U.S., groundwater represents much of our potential future water supply. Water
management is largely decentralized in the U.S., with each state maintaining significant authority and
autonomy when addressing groundwater regulation and governance. As population growth, economic
development, changing land-use patterns, and climate change stress existing water supplies, it is essential to
identify ways to improve the ways we govern and manage groundwater.Yet despite the importance of
groundwater for all of the water using sectors in the U.S., there is currently no comprehensive compendium of
information on groundwater governance in the U.S., and, consequently, no assessment and analysis of these
practices.

Building upon a pilot survey the project team completed in 2014, this project further analyzed and mapped its
results. The project also looked in depth into the laws and practices of three case studies characterized by
innovative groundwater governance strategies that contribute to integrated surface/groundwater management
to enable identification of best practices. The case study analysis considered: groundwater governance
practices, approaches, trends, and innovations; catalysts of and impediments to integration of groundwater and
surface water management; outcomes associated with integrated surface/groundwater management; and
obstacles and barriers to integration, as well as opportunities that could facilitate it.

Development of Antibiotic Resistance during Wastewater Treatment, the second research project, addressed
an important water quality issue relating to water reuse.

As communities throughout the U.S. and the world move towards increased water reuse to augment surface
and groundwater supplies, the potential for the release of antibiotic-resistant bacteria into the environment
grows in concern. However, despite the potential for antibiotic resistance (AR) proliferation in wastewater
treatment, few studies have attempted to identify processes or operational conditions contributing to the
selection of resistant bacteria or those that are capable of reducing the level of resistance in wastewater. Such
information is critical in quantifying the environmental burden of wastewater treatment plants with respect to
antibiotic resistance and developing the most effective treatment strategies to mitigate any concerns.

The project quantified the impact of treatment optimization on the development of resistance in bacteria using
bacterial cultivation methods. Bacterial isolates were exposed to four antibiotics to assess the level of

resistance using laboratory methods developed by the PI. This work is part of a larger study (with cooperators
from University of Nevada, Las Vegas) that is quantifying the presence of resistance genes and trace levels of
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antibiotics in wastewater samples at several full-scale treatment plants. By characterizing the long-term
impacts of AR in the environment, this study is providing knowledge and tools for treatment process
optimization, resistance mitigation, and future risk communication efforts.
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