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or 2020was a year of change and 

challenge for the world, 
the country, and here at 

the UWRL. The coronavirus pandemic impacted 
work here as it has affected everyone. In March 
2020 we quickly pivoted to enable remote work 
(from home) wherever possible, and implemented 
vehicle cleaning and physical distancing protocols 
so that laboratory and field research could continue 
safely. We were saddened to learn of the passing of 
former director L. Douglas James in April after a 
battle with COVID-19. Doug was director of the lab 
from 1976 to 1992, and when I started at the UWRL 
in 1990, he introduced me to the challenges of the 
hydrology and water resources management of the 
Colorado River. 

Colorado River management remains an issue 
today, and one of the features in this report 
is interdisciplinary study toward a better 
understanding of the multi-faceted aspects of this 
river system to enable its better management. 
Interdisciplinary collaboration is an important 
theme in much UWRL research, and this work 
represents an important collaboration, spearheaded 
by Dr. Jack Schmidt, director of the Center for 
Colorado River Studies in the College of Natural 
Resources and Watershed Sciences department, 
and UWRL faculty members David Rosenberg, 
Bethany Neilson and myself, along with graduate 
students and postdocs. It has been gratifying to 
be part of a team working across the departmental 
and college boundaries to push the envelope on 
drought scenarios brought into Colorado River 
planning and to provide research knowledge 
needed to help solve the problems of managing 

the scarce and overallocated water resources of 
this river system critical to much of Utah and the 
western US. 

Change brings opportunity and we were delighted 
this year to appoint two new faculty members. 
Kyle Moor is a specialist in chemistry and the 
environmental fate of contaminants and is setting 
up a new laser spectroscopy lab to investigate the 
photo-reactivity of dissolved organic matter, and 
establish capability to advance our ability to predict 
pollutant degradation and fate in natural waters. 
Colin Phillips is a specialist in river mechanics 
and sediment transport and will be setting up a 
recirculating flume to study sediment mechanics. 
It is a delight to welcome Kyle and Colin. We also 
welcome Josh Johnson to the administrative team 
as business services office lead.

This report highlights just a few of the 200 or 
so projects ongoing at the lab in hydraulics; 
environmental engineering; water resources; 
measurements, sensing and information systems; 
and education, outreach and technology transfer.  
Other projects featured in this issue center on flow 
and salt exchange through the West Crack Breach 
in the Great Salt Lake causeway, best management 
practices related to road salt truck wash water, 
and improving education and training for water 
resources engineering students in Egypt and the 
Middle East. I am pleased to see UWRL research 
make an impact in so many different ways, at home 
and abroad.

 For more information, please visit our website at: 

http://uwrl.usu.edu/
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UWRL Director David Tarboton during data-collection field work at the West Crack breach, Great Salt Lake, UT
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Collaboration 
and Education: 
Helping to build a Center of 

Excellence for Water in Egypt

Water resources sustainability is a 
worldwide challenge, and growing 

a well-trained workforce is critical to 
meeting that challenge. This project 
applies UWRL expertise in water science 
and education towards the creation of 
a center of excellence for water research 
and education in Egypt, and although the 
focus of the project is half a world away, 
the curricula and research knowledge 
generated will have direct application 
in Utah and around the globe. 

An International Effort
This $30 million international, collaborative 
USAID-funded project has established 
the Alexandria Water Resilience Center 
of Excellence (AWR-COE) to serve the 
needs of the Egyptian people and economy 
and support the government with greater 
tools to face water challenges, develop 
policy, and prepare a next generation 
of graduates to be agents of change 
that stimulate economic growth. The 
Center is hosted at Alexandria University 

in partnership with the American University 
of Cairo, both of which are internationally 
recognized leaders in water research. 

To establish the Center, USAID brought 
together four US universities (Utah State Univ., 
Washington State Univ., Univ. of California-
Santa Cruz, and Temple Univ.) and four Egyptian 
Partner universities (EPUs) (Ain Shams Univ., 
Zagazig Univ., Beni Suef Univ., and Aswan 
Univ.), along with a number of Ministries and 
public and industrial partners in Egypt. 

Goals
This diverse partnership aims to create a 
sustainable Center that will generate innovative, 
modern, and competitive solutions to water 
challenges and help Egypt to meet its 2030 
and global Sustainable Development Goals. 
Other goals are to support research projects, 
expand water-related curricula through new 
and enhanced course offerings utilizing state-
of-the-art pedagogical methods and topics, offer 
scholarships and exchange opportunities for 
students and faculty members (both in Egypt 
and the US), develop training support and 
opportunities for Egypt's faculty members, share 
best practices and research breakthroughs, and 
deploy new teaching and learning techniques. 
All aspects of the project have as a central focus 
the inclusion of women, disabled persons, and 
talented yet financially needy faculty and students. 

Project Status
The USU team, comprising Drs. David Stevens 
(UWRL), R. Ryan Dupont (UWRL), Kurt Becker 
(Engineering Education), and PhD student 

Irrigation efficiency will be the focus of one of four new 
professional certification programs under the AWR-COE4
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Mohammad Al Mestiraihi, (with several other 
UWRL faculty members in more limited 
roles) are applying their water engineering and 
engineering education expertise to identify 
research and training needs of the Egyptian 
private and public sectors. They are facilitating 
curriculum development to address labor 
market needs and ensure the expertise of 
US partners is transferred in ways that build 
on the current capacities of Egypt's higher 
education institutions and provide sufficient 
infrastructure and a conducive research and 
learning environment involving faculty, 
students, and research administrators.

The project began in early 2019 and will 
continue through 2026. The USU team was 
able to travel to Egypt in fall 2019 to become 
acquainted with the human and physical 
landscape. Their first step was to develop and 
implement surveys that would inform the needs 
assessment for the water-related programs at 
the five EPUs in terms of teaching, research, 
outreach, governance, and sustainability. The 
surveys were sent to Egyptian water scholars 
and experts in universities, research centers, 
government, and the private sector.

The team is also conducting training 
workshops, coordinating calls for proposals 

to develop new courses that will enhance 
undergraduate and graduate water-related 
programs at the Egyptian Universities based 
on the surveys and resulting needs assessment, 
and developing curricula.

Projected Outcomes 
The needs assessment and curriculum 
development efforts by the USU team are 
making possible the larger anticipated 
outcomes of the project including the following:

 X 5 updated and enhanced undergraduate/
graduate degree programs at the EPUs.

 X 9 new water resources career 
development modules or short courses 
to prepare students for professional 
careers and build connections to the 
Egyptian professional water network.

 X 4 new professional certification programs 
in water treatment and desalination, 
irrigation efficiency, and solar-powered 
pumping.

 X New undergraduate internship & 
practical placement programs enabling 
experiential learning & network 
building with industry employers.

 X New graduate diploma, MSc, and 
M. Engineering Practice programs in 
sustainable water management that are 
in line with the Sustainable Development 
Goals (SDGs) and the Egypt Vision 2030.

 X A learning management system 
for web-based instruction. 

 X Enhanced educational infrastructure 
with purchase of necessary equipment 
for laboratory development and 
classroom modernization.

 X Teaching and research training needs 
identified to guide development of 
focused training for EPU faculty 
at US partner universities.

These efforts by our UWRL and 
USU faculty are resulting in a deeper 
understanding of water management in 
arid lands and will provide opportunities 
for future international collaboration. 

The exchange of ideas with our Egyptian 
partners benefits both faculty and  
students, and the research knowledge  
and curricula developed will be applicable  
to arid locations in Utah and around  
the world. ■

See more information about the full USAID 
project at: https://www.usaid.gov/egypt/
higher-education/center-excellence-water

Egypt project photo from 2019 Organizational planning
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The Colorado River: 
Meeting tomorrow's challenges 

"The Colorado River is a critical 
water resource for many 

in the Western US. Persistent 
drought and changing hydrology 
require us to rethink ways to 
manage the river to provide water 
and protect its ecosystems.”

 (Dr. Bethany Neilson)

6
Aerial view of Lake Powell



The Colorado River, sometimes referred 
to as America’s Nile, carries water from 

the high-elevation regions of the Rocky 
Mountains, through Utah’s Canyonlands 
and the Grand Canyon, then across the 
deserts of the Southwest to the gulf of 
Mexico, with 85% of the annual average 
runoff originating from only 15% of the 
watershed in western Colorado, southwestern 
Wyoming, and northeastern Utah. The river 
is a water lifeline for much of the West, yet 
the challenges of increasing water demand, 
limited water supply and ecosystem impacts 
persist. Cities as far away as Los Angeles 
and large irrigation projects in California 
and Arizona depend heavily on Colorado 
River water, and very little reaches the 
Colorado River delta or the Gulf of Mexico. 
Dams and diversions have completely 
altered the flow regime, water temperature 
variability, and sediment movement. 

An ever-expanding set of agreements and 
other guidelines, collectively known as the 
Law of the River, govern the use of Colorado 
River water. These agreements, beginning 
with the Colorado River Compact, signed 
in 1922 but only ratified much later, were 
meant to ensure equitable access to this vital 
resource for the various stakeholders. The 
year 2020 marked the beginning of formal 
discussions regarding the re-negotiation 
of one of these guiding documents within 
the Law of the River: the Colorado River 
Interim Guidelines for Lower Basin 
Shortages and Coordinated Operations of 
Lake Powell and Lake Mead. Meanwhile, 

concerns about the environmental health 
of the river itself have gained prominence. 

Anticipated increases in demand for 
Colorado River water from the many 
stakeholders, along with a projected decrease 
in runoff from extended drought, increased 
evapotranspiration as the climate warms, 
and the need to preserve and rehabilitate 
impacted river ecosystems are creating new 
management challenges that will require 
water managers to find new and innovative 
ways to meet those increasing demands. This 
requires scientific research to generate the 
knowledge needed to make management 
decisions based on good science and data.

The Center for Colorado 
River Studies Future of the 
Colorado River project 

In a research collaboration with the Center 
for Colorado River Studies in the College 
of Natural Resources at USU, led by Dr. 
John (Jack) Schmidt (Director of the Center 
and professor in USU's Department of 
Watershed Sciences), along with UWRL 
faculty members Drs. Bethany Neilson, 
David Tarboton, and David Rosenberg, 
postdoc Jian Wang, and graduate students 
Homa Salehabadi and Bryce Mihalevich, 
among others, the team has considered 
key research questions where answers are 
needed to manage this critical river system's 
scarce and over-allocated water resources. 
These include exploring alternative water 

supply and river management strategies, 
developing new approaches to quantify 
uncertainty, developing new future hydrology 
scenarios, and modeling water temperature 
regimes. The goals of the project were to:

 X Explicitly evaluate a range of water-
supply management approaches that 
meets the needs of Colorado River water 
users for water-supply security and 
reliability.

 X Identify, articulate, and evaluate 
alternative water-supply management 
approaches offered by traditional 
and non-traditional Colorado River 
stakeholders. 

 X Develop new tools and approaches to 
explore the river-ecosystem outcomes 
based on specific water-supply decisions.

Publications and white papers from 
the project can be accessed at: https://
qcnr.usu.edu/coloradoriver/futures

"Water Resource Modeling of the 
Colorado River: Present and Future 
Strategies" (K. Wheeler, D. Rosenberg, and J. 
Schmidt) https://qcnr.usu.edu/coloradoriver/
files/WhitePaper2.pdf

The Colorado River Simulation System 
(CRSS) is a long-term planning model 
used to encode the law of the river and 
evaluate how the system would operate 
under different conditions. This white 
paper lays the foundations for the project 
by presenting an in-depth review of how 
CRSS works, so stakeholders can better 
understand the model, the results it 
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Colorado River near Moab, UTColorado River near Moab, UT

produces, and its inherent limitations, 
thereby empowering more participation 
and conversations about how the river can 
be better managed. It also outlines the 
strengths and weaknesses of CRSS. 

"Water Temperature Controls for 
Regulated Canyon‐Bound Rivers" 
(B. Mihalevich  B. Neilson  C. Buahin  C. 
Yackulic, and J. Schmidt) https://doi.
org/10.1029/2020WR027566

Water temperature in the Grand Canyon 
has been irreversibly altered by the 
presence of Lake Powell and the patterns 
of water releases from Glen Canyon 
dam, changing both the ecosystem 
food web and fish species life cycles. In 
a paper published in Water Resources 
Research, UWRL graduate student Bryce 
Mihalevich, working with Dr. Neilson 
and others, developed a new physically 
based model to determine the controls of 
water temperature variability throughout 
the Grand Canyon, incorporating new 
approaches to quantify how sunlight 

penetrates (or does not) into deep 
canyons and determine which heat 
f luxes are most important to understand 
or control. This model will improve 
understanding of how changes in Lake 
Powell levels and flow releases, due to 
changing hydrology and water use, will 
impact Grand Canyon water temperature 
and downstream ecosystems.

"Managing the Colorado River for an 
Uncertain Future" (J. Wang, D. Rosenberg, 
K. Wheeler, and J. Schmidt) https://qcnr.usu.
edu/coloradoriver/news/wp_3_announcement

Better public policies will emerge if 
stakeholders recognize the different 
levels of uncertainty for future events, 
particularly over long time horizons. 
This research distinguishes four 
levels of decision-making uncertainty, 
illustrating each level of uncertainty 
with examples from the Colorado River. 
Strategies are presented for managing 
the different levels of uncertainty faced 
in setting policy and for better adapting 
policies to emerging information.

"The Future Hydrology of the Colorado 
River Basin" (H. Salehabadi, D. Tarboton, E. 
Kuhn, B. Udall, K. Wheeler, D. Rosenberg, S. 
Goeking, and J. Schmidt) https://qcnr.usu.edu/
coloradoriver/news/WP4_Announce

Realistic assessments of impacts from 
continuation of the current drought that 
began in 2000, potentially extreme future 
droughts, and long-term and progressive 
declines in watershed runoff caused by a 
warming climate are essential for long-
range planning regarding Colorado River 
water supply. UWRL graduate student 
Homa Salehabadi, working with Dr. 
Tarboton and others, developed methods 
to make quantitative estimates of likely 
future conditions, providing approximate 
answers to questions such as, “How dry 
might future conditions become in the 
Colorado River watershed?” This work 
assumed that what has happened in the 
past might happen again in the future. 
Three drought scenarios were developed, 
based on resampling from historic and 
reconstructed droughts, and were made 
available for drought scenario planning.
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"Streamflow and Losses of the Colorado 
River in the Southern Colorado Plateau" 
(J. Wang and J. Schmidt) https://qcnr.usu.edu/
coloradoriver/news/wp5_announce

This paper explores uncertainty in 
quantifying Colorado River streamflow 
and losses in the southern Colorado 
Plateau, including Lake Powell, the Grand 
Canyon, and Lake Mead. It notes that 
effective water supply planning should 
account for data precision and accuracy 
and encourages new and continued data 
collection efforts to refine quantitative 
estimates of Colorado River f lows.

"Alternative Management Paradigms for 
the Future of the Colorado and Green 
Rivers" (K. Wheeler, E. Kuhn, L. Bruckerhoff, B. 
Udall, J. Wang, L. Gilbert, S. Goeking, A. Kasprak, 
B. Mihalevich, B. Neilson, H. Salehabadi, and J. 
Schmidt) https://qcnr.usu.edu/coloradoriver/
news/WP6_announce

Climate change science predicts that 
Colorado River runoff will decline due 
to increased evapotranspiration from 
rising air temperatures. Meanwhile, some 
states have plans to meet future water 
needs via projects that draw on their 
existing allocations from the Colorado 
River. This future increase in consumptive 
use creates challenges regarding how 
best to sustainably manage the river. 
This white paper encourages wide-
ranging and innovative thinking about 
alternative management paradigms 
and consideration of new concepts and 
adaptations to the Law of the River 
to meet the management challenges 
of the future, including an important 
recommendation that the combined 
storage contents of Lake Powell and 

Lake Mead should be the primary metric 
for water management in the Colorado 
River because it focuses on the status of 
the actual resource being managed.

Other Colorado River Projects
Other UWRL projects addressing 
Colorado River water issues include 
research on spatial and temporal analysis 
of precipitation and effective rainfall 
using gauge observations, satellites, and 
gridded climate data for agricultural 
water management; depletion studies 
in collaboration with Colorado State 
University and other agencies; and coupling 
modern evapotranspiration and crop 
consumptive use models with satellite 
remote sensing to evaluate opportunities 
for water savings through deficit irrigation. 

"Verification of Water Conservation from 
Deficit Irrigation"  
(N. Allen and A. Torres-Rua)

In an effort to increase f lows in the 
Colorado River and ensure compliance 
with the Colorado River Compact without 
severely affecting local and regional 
agriculture, municipal water users, and 
environmental water needs, managers 
implemented a voluntary, compensated 
deficit irrigation pilot program in the 
Upper Colorado River Basin. The goal was 
to reduce forage crop consumptive water 
use. This research used LandSat data to 
verify the water savings from the deficit 
irrigation pilot program. The project 
used three different evapotranspiration 
comparisons methods to determine 
water savings. The resulting estimates 

showed that savings varied widely 
depending on field characteristics 
such as soils, topography, water table, 
climate, and basin elevation. However, 
some modifications to the program 
could result in higher water savings. 

"Evaluating Conserved Consumptive Use 
in the Upper Colorado River"  
(A. Torres-Rua)

This ongoing collaborative effort with 
Colorado State University (CSU), Nature 
Conservancy, Trout Unlimited, and other 
water organizations is evaluating the local 
crop, soil and weather characteristics in 
estimating consumptive water use in high-
elevation pastures/hay fields (above 5,700 
ft) using satellite imagery. Dr. Alfonso 
Torres-Rua leads the USU component, 
in close coordination with CSU and the 
NASA-led OpenET project, to provide 
continuous spatial estimates of vegetation 
water use by a combination of accessible and 
scientific-grade ground instrumentation. 

"The Colorado River is a critical water 
resource for many in the Western 
US. Persistent drought and changing 
hydrology require us to rethink ways to 
manage the river to provide water and 
protect its ecosystems,” says UWRL 
faculty member Dr. Bethany Neilson. 

These and other recent and ongoing 
projects are exploring the river's complex 
hydrologic, environmental, and societal 
factors and providing the needed scientific 
knowledge and data to help the river's 
many stakeholders make informed and 
sustainable management decisions to meet 
today's needs and tomorrow's challenges. 
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000 Pull Quote 
from somebody related 
to this project who says 
something interesting 
about it and then it 
becomes a lovely part 
of the design. (who said it) A Tale of Two Lake Sections:  

A hydrodynamic model for the  
West Crack Breach, Great Salt Lake, UT

The Great Salt Lake (GSL) is one of Utah’s 
most valuable resources, contributing more 

than $1.3 billion annually to the State’s economy 
in the form of mineral extraction and brine 
shrimp production, along with its recreational 
attractions. The lake is also critical habitat for 
almost 5 million migratory birds each year. 
Because of its value to the state, researchers 
have studied the lake extensively for decades 
in support of the need for robust management 

strategies to protect the long-term health of 
the GSL’s ecosystem and the industries that rely 
on it. Salinity is one of the factors that holds 
great interest for scientists and managers alike.

History of a Lake Divided 
In 1959, the Union Pacific Railroad company 
built a causeway across Utah's Great Salt Lake 
(GSL), with two small culverts to connect 

Focus on    UTAH:  

10
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About the Lake:About the Lake:

About the Project:About the Project:

The Great Salt Lake is the largest 
saltwater lake in the western 
hemisphere. It has been estimated to 
generate approximately $1.3 billion 
of economic benefit to the State of 
Utah annually.

Project Goal:
 X Support basin management efforts by 

providing an improved prediction tool 
of flow through the new breach.

Tasks:
 X Collect field data local to the breach 

to support modeling efforts

 X Develop and validate a 3-dimensional 
hydrodynamics model that simulates 
flows through the breach

 X Create a data-driven model using 
artificial neural network (ANN) 
framework

 X Provide recommendations to Utah 
DNR, USGS, and other stakeholders 
regarding additional continuous 
monitoring to support the new 
prediction tool.
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the severed sides. However, the lake’s natural 
circulation patterns were disrupted and, with all 
of the major rivers entering the southern portion 
of the lake, the northern section has developed a 
lower overall water level and a significantly higher 
saline concentration. This condition persists even 
after replacing the two culverts with a new large 
breach in 2016. 

The differences in saline concentration between 
the northern and southern portions has resulted 
in the formation of a stable, bidirectional flow 
through the breach with unique characteristics. 
The denser water from the northern lake section 
moves south through the breach forming a deep 
brine layer (DBL) beneath a lighter, less saline-
dense current flowing from the southern section 
into the northern lake section.

A New Model for Salinity
Although GSL salinity and the bi-directional flow 
through the causeway have been studied and 
modeled previously, additional work is needed 
since older models no longer correspond well to 
flows observed at the new breach. 

UWRL researchers Drs. Brian Crookston, 
Bethany Neilson, and David Tarboton are 
working with project lead Dr. Som Dutta from 
USU's Department of Mechanical and Aerospace 
Engineering to develop a new computational 
fluid dynamics (CFD) model along with a 
machine-learning based model that together 
can capture the complex flow more accurately 
than ever before and make the information easily 
accessible to lake managers. They anticipate that 
their work will be incorporated into hydrologic 
models of the Great Salt Lake.  The team brings 

Story photos show the USU team collecting data at the West Crack Breach on the Great Salt Lake, UT 
(above is Dr. Brian Crookston, project Co-PI) St
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"The Great Salt Lake is 
a globally significant 

ecosystem and is of high 
economic value to multiple 

industries. Our team is 
grateful for this opportunity 
to be of service to the State 

of Utah and collaborate 
with stakeholders to 

support their sustainability 
goals for the Lake. 

 (Dr. Brian Crookson) 
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together extensive experience with CFD models, 
machine learning, hydrologic studies, field 
studies, and a detailed knowledge of the GSL 
from previous research projects.

The calibrated physics-based CFD model will 
accurately predict the 3D hydraulics of the flow 
through the new West Crack Breach in the 
causeway, including the different saline layers 
and complex current. 

After coordinating with state agencies and 
recently completed data collection efforts, the 
team has identified gaps in the data needed 
for the CFD model. Therefore, the team is 
conducting a field measurement campaign, 
including measurements of the flow and 
density profiles around and at the 2016 
causeway breach. With this new data set, the 
team is moving towards completion of project 
objectives that include the following:

 X Develop new CFD models to simulate the 
bidirectional flow through the breach. 

 X Conduct numerical simulations for a range 
of local conditions using the CFD model.

 X Develop an Artificial Neural Network 
(ANN) model to predict the discharge and 
salinity of the bidirectional flows passing 
through the breach. 

The new CFD flow model can accurately 
predict the 3D hydraulics of the flow but is 
computationally expensive. Thus, the CFD 
model simulations, along with direct field 
measurements, will be used to develop the 
data-driven ANN model that is:

 X computationally efficient, 

 X easy to use, and 

 X able to interface directly with GSL's new 
integrated water management tool, GSLIM.

Looking to the Future
This new model will provide a better 
understanding of the two-directional 
buoyancy-driven water layers that flow through 
the two breaches and will offer lake managers 
new insights into the complex hydraulics of the 
GSL to support their management efforts and 
further analyses of this critical resource. ■

caption
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Focus on    UTAH:  

Photos show Hunter Payne and Brooklyn Morgan surveying and sampling retention 
ponds at UDOT's Echo (above) and Junction (right) maintenance facilities.
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Pollution Prevention 
and Water Reuse at 
UDOT Facilities
On Utah's icy winter roads, the application 
of road salt is crucial for public safety, but 
that same road salt can have a number of 
negative environmental impacts. 

Road salt is stored at 80 Utah Department 
of Transportation (UDOT) maintenance 
facilities and 26 other locations across 
the state so it can be distributed via salt 
trucks throughout the winter. After storms, 
trucks are washed, and the wash water 
is captured in retention ponds. To avoid 
environmental challenges from pond 
overflow and to comply with regulations 
under a Phase I municipal separate 
stormwater sewer system (MS4) permit, 
the Utah Department of Transportation 
is required to develop best management 
practices (BMPs) for salt storage and 
vehicle wash water containment. 

Working to Create BMPs
In a recent study funded by the Utah 
Department of Transportation (UDOT)
led by Wade Goodridge (PI, Engineering 
Education), Joan E. McLean and R. 
Ryan Dupont (co-PIs, UWRL), along 
with students Amanda Stoudt (MS), 
Hunter Payne, and Brooklyn Morgan, 
the team worked with 12 UDOT 

maintenance stations to develop 
BMPs and pond design guidelines. 

For this research, samples were collected at 
the following UDOT maintenance facilities:

 X Kamas
 X Heber
 X Lehi
 X Provo/Orem
 X Clearfield
 X Brigham City

 X Salina
 X Junction
 X Silver Summit
 X Echo
 X Huntsville 
 X Hooper 

The researchers used pollution prevention 
assessments, analysis of the water and 
sediment samples collected from the 
maintenance station retention ponds, 
and surface water quality modeling to 
design and develop the guidelines and best 
management practices that will help UDOT 
comply with their permit requirements 
and reduce environmental impacts from 
contamination or potential overflow events.

Project Findings
Other states reuse pond water for 
brine, but the practice is limited by the 
concentration of toxic elements and oil 
and grease in the wash water. The same 
pollutants can also limit the disposal 
of pond sediments. The results from 
this research effort determined that:  

 X Pond sediments from the maintenance 
stations will need to be treated before 
land disposal.

 X Oil/water separators may need to be 
installed, when appropriate, upstream 
of the retention ponds to reduce 
accumulation of oil and grease in pond 
sediments.

 X Pond water analyses and surface water 
quality modeling indicate that the 
pond water at the tested maintenance 
stations can be used for brine without 
violating aquatic standards. 

Reusing pond water, diverting stormwater, 
and implementing vehicle washing 
standard operating procedures will reduce
pond contamination and overflow events 
at UDOT maintenance stations, effectively 
meeting permit requirements and
reducing the environmental footprint of 
winter maintenance operations in Utah. 

This project was a partnership between
UDOT and the UWRL to develop 
engineered solutions to avoid pollution 
while enhancing salt utilization and 
reducing overall costs for winter road 
maintenance throughout Utah. ■
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New Faces at the UWRL

5

Josh Johnson 

UWRL Business Manager

Josh is a lifelong Aggie. He grew up in 
Logan, and earned two bachelors degrees 
here at USU—Finance and Economics 
(2006). He also earned an MBA from 
Ottawa University (2012), and then 
returned to the valley to start his career. 
Josh's previous USU experience includes 
Business Assistant for the Vice President 
for Research Office and Business Manager 
in the College of Agriculture and Applied 
Sciences. Before joining USU, he worked 
for Northern Title Company as an Escrow 
Officer and at Wells Fargo Bank. Josh now 
lives in Providence with his wife and three 
children. He loves travel and outdoor 
activities like skiing, hiking, camping, 
and golfing. We are happy to have Josh as 
a vital part of our UWRL community. ■

Kyle Moor 

Assistant Professor

Expertise: environmental chemistry,  
photochemistry, water treatment, 
environmental (nano)technology

Kyle is an environmental engineer  
striving to address critical water pollution 
challenges. This includes developing 
sustainable, cost-effective treatment 
technologies and understanding pollutant 
degradation pathways in natural and 
engineered systems. Building on his 
background in chemical and environmental 
engineering and postdoctoral studies 
in the Environmental Chemistry Group 
at ETH Zürich, Kyle's research uses 
chemistry principles to drive innovation 
in tackling the challenge of providing 
safe water for a growing population. ■

Colin Phillips 

Assistant Professor

Expertise: geomorphology, sediment 
transport, river hydraulics, flooding, 
surface & shallow-subsurface hydrology

Colin is a scientist/academic researching 
issues at the intersection of earth surface 
dynamics, hydrology, environmental 
engineering, sustainability, and climate. 
With a PhD in Earth & Environmental 
Science from U. of PA and postdoctoral 
work in civil & environmental engineering 
at U. of MN and Northwestern, Colin's 
research focuses on fluid and river 
mechanics. He uses a mix of field and 
laboratory experiments along with large 
environmental data streams to explore 
engineering solutions to societal problems 
in the near(ish) future. ■
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Below are just a few of many significant achievements at the UWRL in FY 2020:

USU Team Awarded $1.1M for Critical 
Zone Research: UWRL researchers Jeff 
Horsburgh and David Tarboton will lead 
USU’s involvement in the National Science 
Foundation’s Critical Zone Collaborative 
Network Coordinating Hub to improve 
collaboration among engineers and 
scientists studying the Earth’s Critical Zone. 

ASCE Reproducibility Results Policy: 
Dr. David Rosenberg was instrumental in 
creating a new program with the American 
Society of Civil Engineers (ASCE) and 
their Journal of Water Resources Planning 
that recognizes and rewards authors who 
make research results more reproducible. 

AggieAir Demonstration:  AggieAir and 
USU Aviation Technology recently held 
their "Drones and Ag" demonstration 
day, which featured AggieAir's newest 
aircraft, GreatBlue, and showcased 
the future of drones in agriculture. 

New Water Resources Management 
Textbook:  R. Ryan Dupont co-authored 
a new Water Resources Management 
textbook examining emerging issues of 
pollution prevention for the production 
and management of safe drinking water.

FACULTY APPOINTMENTS: 
 X Bethany Neilson:  

Promoted to Full Professor.
 X David Rosenberg:  

Promoted to Full Professor.
 X Blake Tullis: Appointed 

to Utah Drinking Water 
Board and Associate Vice 
President for Research.

STUDENT AWARDS:
 X Jade Snyder Echard received a 

$10,000 stipend from E2F, a national 
organization that encourages 
students to pursue MS degrees 
in environmental engineering.

 X Motasem Abualqumboz was awarded 
a scholarship from the Air and Waste 
Management Association for his MS 
research into northern Utah's air 
quality problems. 

 X A team of USU students and 
their technical advisor, Dr. Brian 
Crookston, won the Association 
of State Dam Safety Officials first 
student dam model competition. 

 X A team of undergraduate students 
and their faculty advisor, Ryan 
Dupont, took 3rd place in this 
year's WEFTEC Wastewater Design 
Competition, making this USU's 
fourth national victory at WEFTEC.

 X Tim Clark, Irene Garousi Najad, 
and Jade Snyder won three of four 
available scholarships from the 
AWWA, Intermountain Section.

5

Awards   &   Achievements
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FY 2020 Financial/Academic Summary

UWRL Funding History:

M
ill

io
ns

 $

*Other sources include:  
other state awards, 
local, federal, and 
private sources.

FY 2020 Funding
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Research and Training Products: 

Student Outcomes: 

193
Active

projects  

101
Scholarly publications in 
peer reviewed journals  

10
Graduate degrees

granted  

8
Short 

courses

47
Scholarly presentations 

at professional conferences

50
Graduate research 

assistantships funded

83
Undergraduate students 

supported

19

$7,982,717 
Total Annual Expenditures FY 2020
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8200 Old Main Hill, Logan, UT  84322-8200  •  (435) 797-3155
uwrl.receptionist@usu.edu  •  http://uwrl.usu.edu 

C
ov

er
 p

ho
to

 o
f G

le
n 

C
an

yo
n 

on
 t

he
 C

ol
or

ad
o 

Ri
ve

r 
co

ur
te

sy
 o

f U
W

RL
 p

ho
to

 a
rc

hi
ve

http://uwrl.usu.edu

