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Welcome!

The Water bLog is the semi-annual 
newsletter of the Utah Center for Water 
Resources Research (UCWRR), housed at the 
Utah Water Research Laboratory (UWRL).  

The Center supports the development of 
applied research related to water resources 
problems in Utah and promotes instructional 
programs that will further the training of 
water resource scientists and engineers.  

Each issue of The Water bLog reports on 
a small selection of current or recently 
completed research projects conducted at 
the UWRL. More information is available 
online at:

https://uwrl.usu.edu/research/ucwrr

Message from the Director 

A s I write  this, the US is still in the grips of the  
   COVID-19 epidemic, and work at UWRL has had to 

adapt to new circumstances. Unlike some states, Utah has 
not shut down completely, and the UWRL has remained 
open but with reduced staffing and increased vigilance. 
Many staff are working from home, and we have become 
very adept at Zoom, Webex, GoToMeeting, Microsoft 
Teams, you name it, for web conferencing.  All UWRL staff 
are required to wear masks while out and about in the 
UWRL so we can continue our work.

Hydraulics lab projects and research have continued 
unabated. Fortunately, site visits and hydraulic model tests for the Success Dam 
spillway model currently occupying hydraulics bay floor space, have been able to 
proceed virtually using the UWRL's live video streaming capabilities. Virtual site 
visits were also instrumental last year for clients in Colombia to view hydraulic 
tests of the Ituango bypass tunnel model (featured in this issue).
This newsletter issue also features UWRL/UCWRR faculty members who are 
leading student  development with hydrologic experiential “get your feet wet” 
learning here at USU and in the state.  
Three new USGS 104b projects have also begun despite pandemic restrictions: a 
study exploring alternative adaptive management policies to enhance Colorado 
River water outcomes, a Logan River case study to improve the hydraulics of 
urban flood forecasting and extents, and a LIDAR study in collaboration with the 
Logan River Observatory to transform how spatial snow depth is estimated.
 The projects highlighted in this issue of the Water bLog represent only a fraction 
of the active research in which the faculty experts at the UWRL/UCWRR are 
engaged as they continue to generate the knowledge needed to solve water-
related natural resources problems throughout Utah, the nation, and the world.

David Tarboton, UWRL/UCWRR Director
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Ituango diversion tunnel blockage: 
an innovative solution to an unusual problem

Hydraulic modeling is often focused 
on optimization to keep water 

flowing in the most efficient way. But 
when the hydraulic researchers at 
the Utah Water Research Laboratory 
(UWRL) were contacted about modeling 
the right diversion tunnel for the 
new Ituango hydropower facility, the 
challenge was just the opposite.

The Dam

The Ituango dam under construction 
on the Cauca River in Colombia will be 
the country's tallest dam at a height 
of 225 m. When complete, it will also 
be the largest hydroelectric facility in 
Colombia, generating around 2,400 
megawatts or around 17% of the 
country's electricity requirements.

EPM, which owns the hydroelectric 
plant, and Integral Ingenieros, the 
engineering design firm, along with 

various contractors, were working hard 
to complete the dam by 2019 when  
nature intervened.

The Challenge

In 2018, the area adjacent to the right 
dam abutment experienced a number 
of natural landslides, and the resulting 
debris from the mountain partially 
blocked the two 14-m diameter 
diversion tunnels that were routing river 
water through the mountain and around 
the dam construction site. 

The engineers responded quickly and 
expertly to mitigate the rising reservoir 
water that could have compromised 
the new dam. However, the event 
left the team with a new challenge. 
With no way to control the amount 
of water flowing through the partially 
blocked right diversion tunnel, they 
needed to find a way to decrease flows 
and permanently seal the tunnel. 

The Solution

Integral's solution is creative and 
unique—install an array of micropiles 
that will allow the open spaces in the 
tunnel to be filled with hundreds of 
thousands of nylon spheres of varying 
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The largest nylon balls used in the model 
are ~5.5 inches in diameter; those for the 
actual tunnel will be 5x larger
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Seal a diversion  
tunnel that was  

partially blocked 
by a landslide 
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ABOUT THE MODEL
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diameters. The goal is to reduce 
discharge by further blocking the tunnel 
with these spheres, but they will have 
only one shot at this fix.

The Model

They approached hydraulic research 
experts Brian Crookston (USU/UCWRR 
faculty member) and Daniel Valero 
(hydraulic engineering lecturer at the 
IHE Delft Institute for Water Education 
in the Netherlands) to design a one-fifth 
scale physical model that could test the 
concept and allow the team to make 
any adjustments or refinements. 

Crookston and Valero flew to Colombia 
early last summer to visit the dam 
and tunnel network, then the UWRL/
IHE team, which also included Dr. 
Zac Sharp (USU/UCWRR), designed 
and constructed the model at the 
UWRL in less than 40 days. 

“Although there are many project 
complexities that must be considered, 
the idea is rather simple,” said 
Crookston. “The diversion tunnel 
is already partially full of debris. By 
installing a net of micropiles to catch 
nylon spheres inserted in the tunnel 
upstream, we can fill the remaining 
voids and reduce the flow sufficiently 
for the contractor. We start with the 
largest spheres — about two feet in 
diameter — and introduce smaller and 
smaller spheres in a specific sequence 
we developed using the physical 
model until the space is filled.” 

A high-definition camera near the 
model has allowed hundreds of 
engineers in Colombia to view the tests 
in real time. Crookston and Valero 

directed the testing at the UWRL, and 
a delegation of Colombian authorities 
visited the laboratory in late October to 
see the model first hand and participate 
in the model testing.

The UWRL hydraulic modeling 
facilities provide a unique opportunity 
for students to work on large and 
complex hydraulic projects. For this 
specific project, students not only 
helped with construction but were 
also part of the experiment testing 
crew and were able to meet the 
Colombian delegation, giving them 
valuable formative experience during 
their education at USU and as they 
begin their engineering careers. 

What Comes Next?

The model has been an invaluable tool 
for EPM and Integral Ingenieros to be 
able to observe sphere movement 
in the tunnel and to test and refine 
their strategy quickly and accurately. 
Construction activities for this solution 
are expected to be completed this 
year. The modeling team is very 
appreciative to the owner and designer 
for this opportunity to work closely 
with them on such an important 
project. Many thanks to all of the 
UWRL faculty, staff, and students who 
have made it a great success. 

 

PI: Brian Crookston 
Assistant Professor 

(435) 797-0247 
brian.crookston@usu.edu 

Utah Water Research Laboratory,  
Dept of Civil & Environmental Engineering 

Utah State University

                               3Brian Crookston and Daniel Valero observe  
a test run atop the diversion tunnel model
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                        Aspiring 
                    hydrologists 
                      getting their feet wet:  

Hands-on experience in class and in the field is helping 
to develop the next generation of hydrologic experts 
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Throughout the State of Utah and 
around the world, experienced 

water experts fill influential 
positions at engineering firms, 
universities, and state, national, and 
international government agencies.

Turn back the clock a few years and 
many of these same experts were 
sitting in classrooms at Utah State 
University and Utah's other institutions 
of higher learning. They were also 
more than likely collecting samples 
and measurements in Utah streams, 
lakes, and reservoirs; testing new 
remediation technologies at Utah 
wastewater treatment plants; or knee 
deep in physical scale spillway models 
that they helped to design or construct. 

Hands-on learning gives students 
crucial real-world experience and 
practical skills that give them a deeper 
understanding of water systems in 
the natural and built environment.

The following are just a few examples 
of UWRL faculty members and 
students embracing hands-on, 
experiential learning as they pursue 
their passion for all things water.

Logan River as an Outdoor 
Classroom

The Logan River Observatory offers 
students hands-on experience 
in real-world water applications 
in a local watershed. 

Several years ago, the multi-
institutional 5-year NSF-funded iUTAH 
project brought together scientists, 
sociologists, and engineers from 
Utah State University, Brigham Young 
University, and the University of 
Utah, along with students and faculty 
at many of Utah's undergraduate 
institutions, to establish a sustainable 
river monitoring network, focusing 
on three specific locations: the 
Provo River, Red Butte Creek in Salt 
Lake County, and the Logan River.

Through efforts like the iUTAH Fellows 
program, hundreds of undergraduate 
students participated in hands-
on research, mentored by faculty 
experts and, you guessed it, other 

NOTE: As COVID-19 cases began to spike in the US a few months ago and Utah's universities acted quickly to  move all 
classes online for the safety of students and staff, our idea for this story about hands-on, experiential learning at USU and 
Utah's other institutions of higher learning took on new questions. What will this type of teaching and research look like in the 
future? How will our faculty provide this valuable experience to Utah's next generation of water experts? Dedicated faculty 
and student researchers are already answering these and other questions. And although they may be looking forward with 
both nostalgia and uncertainty, we are confident that the passion and dedication of both students and teachers will help 
them tackle this challenge just as they do any other, using known principles, new data, and essential innovation.

A Logan River field trip in Bethany Neilson's graduate level Surface Water Quality Modeling class fall 2016.



students. Other "All Hands" data 
collection efforts along the Logan 
River advanced research objectives 
as well as experiential learning.

The Logan River Observatory (LRO) 
picked up where iUTAH left off 
supporting Logan River water research 
and management. Using the expanded 
LRO network of monitoring sites, 
students are measuring aspects 
of climate, hydrology, and water 
quality along this mountain-to-
urban gradient using state-of-the-art 
sensors at aquatic and terrestrial sites 
for meteorological variables, snow 
accumulation and melt, soil moisture, 
surface water flow, and surface water 
quality, along with data management, 
environmental, and ecological efforts.  

A perfect example of the LRO being 
used in a classroom setting occurred in 
fall semester 2019 when UWRL faculty 
member Dr. Belize Lane introduced 
students to standard approaches for 
measuring the distribution and fluxes 
of water in natural systems in a new 
graduate level Hydrologic Field Methods 
course. Dr. Lane worked with Dr. 
Bethany Neilson, who leads the LRO, 
to integrate ongoing field efforts in the 
LRO and other local complementary 
research projects to design a course 
that introduces relevant field methods. 
The end goal was to reach students with 
diverse backgrounds, including  Civil and 
Environmental Engineering, Geology, 
Watershed Sciences, and other related 
majors. Throughout the semester, the 
students:

 6 gained fundamental knowledge 
about how to collect, process, and 
analyze hydrologic field data.

 6 developed and carried out field 
experiments while adhering to 
appropriate field safety protocols.

 6 organized and managed hydrologic 
data resulting from in-situ 

monitoring, including quality 
assurance and quality control 
procedures.

 6 applied methods introduced in class 
to examine relevant questions faced 
by hydrologists and river scientists.

Students participated in five field 
trips that included the Logan River 
Observatory and Snotel climate stations 
at Tony Grove with Jobie Carlisle of 
the Utah Climate Center, where they 
learned to measure climate variables like 
solar radiation, wind speed, and snow 
water equivalent; took three trips to the 
lower Blacksmith Fork River to install 
streamflow gaging stations, survey river 
channel topography, and characterize 
sediment composition; and visited the 
new USU Experimental Farm where 
Dr. Niel Allen taught about efficient 
irrigation systems and Drs. Larry Hipps 
and Alfonso Torres-Rua taught about 
field and remote sensing methods to 
measure evapotranspiration.

Similarly, many other undergraduate and 
graduate research projects and other 
classes use LRO data in their hands-on 

Belize Lane, Madison Alger, and Beth Neilson installing 
temperature sensors in the Blacksmith Fork River as part of an 

ongoing research project focused on dewatered rivers.
                       5

"Being in the field collecting 
your own data helps you 

realize all the uncertainties of 
data collection and makes you 
question the validity of others' 

data. Collecting field data 
also helps you be extremely 
thorough in all your actions 

from preparing to go into 
the field, to documenting the 
work in a field book, and then 
using the data for analyses. 
Nothing makes you triple 
check you have everything 

like forgetting a critical piece 
of equipment after driving to 

your field site."

(Madison Alger, graduate student and  
TA for Dr. Lane's Hydrologic  

Field Methods class, fall 2019)
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learning. For more information, visit  
https://uwrl.usu.edu/lro/lropeople/
students and https://uwrl.usu.edu/lro/
resources.

Rising High with High-
Frequency Data 

Some of the students working with 
UWRL faculty member Jeff Horsburgh are 
focused on the ways data are collected 
and how to best manage and make use 
of that data. For example, his students 
are developing new smart metering 
techniques and cyberinfrastructure that 
helps them study residential water use 
behavior. Others are investigating new 
ways to use sensors to better quantify 
stormwater inputs to urban water systems 
and their impacts on water quality. 

Hands-on involvement in both of these 
areas is giving students valuable problem 
solving experience that they will take 
into their careers to the benefit of the 
communities they will serve.

Model Students for Hydraulic 
Engineering

At the UWRL hydraulics laboratories, both 
undergraduate and graduate engineering 
students, are crucial team members in 
the design, construction, and testing of 
various physical scale models and other 
hydraulic research. 

By the time they graduate, these 
students are ready to provide 
leadership and solutions as Utah's water 
conveyance and control experts. 

A drop in the bucket

Beyond these few examples are 
countless other faculty providing the 
next generation of water experts with 
opportunities for hands-on research and 
learning in a wide range of water-related 
fields—from ecology to environmental 
engineering; from research in air 
quality and climate to water resources 
management. The students participating 
in these opportunities are gaining valuable 
skills for their future career paths, but for 
now, they are certainly getting their feet 
wet! 

caption
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Students like Ryan Eberhard (shown) gain valuable experience in finding solutions to real-
world hydraulic problems, and they are important members of the hydraulic laboratory team.

Graduate student Eileen Lukens sampling water quality at the LRO Franklin Basin aquatic 
station in support of the PNNL Worldwide Hydrobiogeochemistry Observation Network for 
Dynamic River Systems (WHONDRs) sampling campaign (https://whondrs.pnnl.gov/).

https://uwrl.usu.edu/lro/lropeople/students
https://uwrl.usu.edu/lro/lropeople/students
https://uwrl.usu.edu/lro/resources
https://uwrl.usu.edu/lro/resources
https://whondrs.pnnl.gov/


Brian Crookston 
Assistant Professor/PE 
Utah Water Research Laboratory 
Civil and Environmental Engineering 

Brian joined the faculty in the Department of Civil and 
Environmental Engineering and at the Utah Water Research 
Laboratory at Utah State University as an Assistant 
Professor on August 1, 2018. His research and consulting 
experience is focused on water conveyance, including 
hydraulic structures, fluvial hydraulics, spillways, chutes, 
energy dissipators, physical and numerical modeling, 
scour and erosion, dam failure and flooding, and public 
safety at hydraulic structures. Brian worked previously at 
Schnabel Engineering in West Chester, PA, and he recently 
received the Young Professional of the Year Award from the 
Association of State Dam Safety Officials.

Featured Researchers
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Belize's research is at the 
intersection of physical hydrology 
and water management, with a 
focus on more efficiently allocating 
scarce freshwater resources under 
increasing stressors. She leads efforts 
to integrate emerging research and 
technical tools to guide coordinated 
instream water management in the 
western U.S. at scales from stream 
reach to state. 

Bethany's research has spanned 
desert rivers, arctic river systems, 

low gradient agricultural rivers, and 
high gradient mountain streams with 
a focus on understanding dominant 
processes in natural systems, and 
applying the resulting knowledge 
and tools to assist in watershed 
management decisions. She also 

leads of the Logan River  
Observatory team.

Jeff's research focuses on watershed 
hydrology, surface water quality, 
and human dimensions of water 

use, including observation systems 
and sensor networks, data models, 

cyberinfrastructure development to 
support environmental observations, 
Geographic Information Systems use 

for data analysis and dissemination, 
and modeling techniques for surface 

water hydrology and water quality.
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Bethany Neilson 
Professor, Utah Water 

Research Laboratory, Utah 
State University, Dept. of CEE

Belize Lane 
Assistant Professor, Utah Water 
Research Laboratory, Utah 
State University, Dept. of CEE

Jeffrey Horsburgh 
Associate Professor, Utah Water 

Research Laboratory, Utah State 
University, Dept. of CEE 



Future Issues 

“Improving hydraulic 
models of urban 
flooding”  

(A case study on the Logan 
River is using LIDAR and 
CFD to develop improved 
hydraulic modeling techniques 
that predict urban flooding 
before it happens.)

“Estimating Snow Depth 
at a Low-Cost and High-
Resolution” 

(This project aims to transform 
how spatial snow depth is 
estimated by integrating 
existing LIDAR terrain 
attributes with citizen-
science snow-depth data.)

Contact:
Utah Water Research Laboratory
Utah State University
Logan, UT 84322-8200 
(435) 797-3157

Director:  
David Tarboton
 
Associate Directors:
Steven Barfuss  
Jeffery Horsburgh 

Publication Editor:  
Carri Richards
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 6 Dr. R. Ryan Dupont has co-
authored and published a 
textbook titled, Water Resources 
Management Issues: Basic 
Principles and Applications. 

More information 

Student Awards

 6 UWRL graduate student Mahyar 
Aboutalebi was chosen as one of 
two Outstanding PhD Scholars 
as part of the USU College of 
Engineering Research Awards.

 6 USU Civil and Environmental 
Engineering (CEE) students Tim 
Clark (MS Hydraulics), Jade Snyder 
(MS Env. Eng.) and Irene Garousi 
Nejad (PhD Hydrology) were 
awarded three of four scholarships 
available from the Intermountain 
section of the American Water 
Works Association for 2020.

 6 Adel Abdallah, a PhD student with 
UWRL/CEE faculty member David 
Rosenberg, was recently selected 
as an Outstanding Reviewer for 
2019 by editors of the Journal of 
Water Resources Planning and 
Management.  

Read more about their model

Former Director Farewell

The UWRL's third 
director, L. Douglas 
James passed away 
April 3rd after a 
month-long battle 
with COVID-19. 
Dr. James led the 
UWRL for over 16 

years, championing several important 
water initiatives. He earned the Utah 
Governor's Medal for Science and 
Technology in 1991 before moving 
east to serve as director of the 
NSF's Hydrologic Sciences program. 
He dedicated his life to serving the 
water resources and hydrology 
community. He will be missed. 

Memorial    Read the CEE news article

Faculty Achievements

 6 Congratulations to UWRL/Civil 
and Environmental Engineering 
faculty members Drs. Bethany 
Neilson and David Rosenberg 
who were each recently 
promoted to full professor.

 6 UWRL/Biological Engineering 
faculty member Ron Sims was 
recently named a fellow of the 
Institute of Biological Engineering.

In the News:

Caption

http://uwrl.usu.edu
https://uwrl.usu.edu/research/ucwrr
https://www.routledge.com/Water-Resource-Management-Issues-Basic-Principles-and-Applications/Theodore-Dupont/p/book/9780367183851
https://uwrl.usu.edu/news/main-feed/2020/win-model-competition
https://www.forevermissed.com/douglas-james/about
https://engineering.usu.edu/news/main-feed/2020/former-director-of-uwrl-dies-from-covid-19

