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A Message from the

 DIRECTOR

2009 represents the 50th anniversary of the Utah Water Research Labo-
ratory (UWRL).  For all of those 50 years, the UWRL has been a leader 
in applied research on the world’s water resources problems.  This tra-
dition continues today, with internationally renowned UWRL faculty and 
their students engaged in cutting-edge research in such areas as water 
quantity and quality management, real-time operations of large water de-
livery systems, dam safety, design of hydraulic structures, groundwater 
contamination and clean-up, creation of new information systems to sup-
port the data needs of resource management agencies, and many, many 
others.  This report highlights a tiny fraction of the research and service 
activity provided by the Utah Water Research Laboratory over the past fis-
cal year.  We invite you to learn more about us at http://uwrl.usu.edu/. 

Mac McKee, Director
Utah Water Research Laboratory
Utah State University

About the

 UWRL
The Utah Water 
Research Laboratory 
(UWRL) is a stand-alone 
facility located at Utah 
State University (USU) 
on the Logan River, 
Logan, Utah.  The UWRL 
operates within an 
academic environment 
and collaborates with 
government and private 
sector stakeholders 
to address technical 
and societal aspects of 
water-related issues, 
including quality, 
quantity, distribution, and management.  More than 100,000 square feet of state-of-the-art 
laboratory, computer, and office space are utilized to meet the needs of these disciplines.

The UWRL is widely recognized around the world as a leading research and educational 
institution in the water sector. The water problems of the future are complex, and their 
solutions will require the development and application of new sets of tools. The UWRL is well 
positioned to provide the basic and applied research capabilities that will be needed to support 
water managers and stakeholder groups at local, state, national, and international levels. The 
faculty and staff at the UWRL are committed to strengthening our ties with resource manage-
ment agencies at all levels, to listening to them and their stakeholders as they articulate their 
concerns about water management problems, and working with them to solve those problems. 
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Bear River Water 
Quality Modeling

The overproduction of algae can lead to 
decreased instream oxygen levels, toxic 
algal blooms, decreased biodiversity, and 
destruction of habitat and food supply for fish 
and other valuable native species.  The ability 
to accurately track and estimate nutrient levels 
will assist water managers in making decisions 
to preserve the health of river systems.

Samples for phosphorus have traditionally been 
collected infrequently (weekly to monthly) and 
sent to a laboratory for analysis.   With low 
frequency monitoring, however, it is difficult to 
capture seasonal and event driven (snowmelt, 
storms) fluctuations, and our understanding 
of the processes that control phosphorus 
concentrations is incomplete.  Research at 
the UWRL has sought to identify surrogate 
measures to estimate phosphorus in water 
systems.  Surrogates, such as turbidity, a 
measure of water clarity, can be monitored with 
high frequency at many locations and provide 
additional information on phosphorus behavior.

Surrogate measures can be an important 
component of water quality monitoring 
programs as a relatively inexpensive method 
for producing high frequency time series 
of water quality constituent concentrations 
over extended time periods, thereby 
allowing a better means for comparison 
between monitoring sites and time periods.
 
Another important facet of the current research 
at the UWRL is the development of a dynamic 
water quality model for portions of the Bear 
River System (Little Bear River and Hyrum 
Reservoir, Spring Creek, and the Bear River 
from the Utah/Idaho border to Cutler Reservoir) 
that is being used to help track and evaluate 
phosphorus loads under different conditions.  
Scenarios that can be simulated include 
varying meteorological inputs, flow regimes, 
and management options, along with the 
effects of implementing a water quality trading 
program.  The water quality model will allow 
decision makers to compare the outcomes of 
different management options and to evaluate 
water pollutant trading data and criteria in 
a spatially explicit and dynamic manner.

Among the wide array of research ongoing 
at the Utah Water Research Laboratory are 
efforts to estimate and track phosphorus levels 
in the Bear River System in northern Utah.
 
Phosphorus is a naturally occurring nutrient 
essential to life processes, but when 
phosphorus levels in rivers and streams are 
increased by natural and human processes 
such as erosion, agricultural runoff, 
discharges from wastewater treatment 
plants and industrial sources, excessive 
nutrient levels can cause algae growth.



What began as a small, low-cost, unmanned 
autonomous vehicle (UAV) platform developed 
at the Center for Self Organizing and 
Intelligent Systems (CSOIS) at Utah State 
University (USU) has now risen to new heights.
  

Building on past multispectral remote sensing 
research at USU with UAVs designed to provide 
timely and inexpensive soil moisture data to 
farmers and irrigation operators, the technology 
has now reached a stable and robust level 
of development, and has taken on various 
applications through a new service center at 
the Utah Water Research Laboratory (UWRL) 
called the AggieAir Flying Circus (AAFC).  

UAVs have the ability to  capture high resolution 
images in both visual and near-infrared bands 
and then stitch those images together using 
GPS position and orientation.  Each UAV can 
follow a predefined flight plan for 30 miles or 
over one hour at a time on a single battery 
charge.  Multiple UAVs form “covens” that 
can work together to share a data collection 
assignment.  All these attributes make 

AAFC well suited to a wide variety of natural 
resource management applications including:

• Aerial surveys, photography, and map-
ping

• Aerial surveillance and historical docu-
mentation (tracking changes over time)

• Remote data collection, acquisition and     
retrieval

• Reconnaissance, search and rescue,         
animal tracking

• Entry into difficult terrain or dangerous 
areas with limited ground access

• Post fire, flood or disaster assessment
• Structural inventory, crop stage and soil 

moisture detection

Even as ongoing research continues to 
advance the capabilities of the UAV platform, 
the UWRL service center will employ the 
growing AAFC fleet on a regular basis to 
meet these and other data collection needs.  
 

The Aggie Air Flying Circus is really taking off!  
And it doesn’t even need a runway.

The AggieAir Flying Circus
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Locations in Utah currently benefitting 
from the UAV technology include:

• Delta, Utah, Irrigation Canal B
• Virgin River, UT
• The Sevier River Basin Water   

Users Association
• Desert Lake, Emery County, UT
• USU Research Farm at Cache 

Junction, Cache County, UT



While most of the research conducted at 
the UWRL is focused in the State of Utah, 
our scope extends around the globe.  We 
commonly collaborate with International donor 
organizations, such as the World Bank, the 
Asian Development Bank, the Inter-American 
Development Bank, the U.S. Agency for 
International Development, with host-country 
governments and with NGOs to address 
research issues and provide technical assistance 
and training related to water and water-related 
resources management problems in countries 
around the world.  All of this work is funded from 
sources outside Utah.  In the past year, UWRL 
researchers conducted international projects in:

Ethiopia:  Potential climate change impacts on the 
hydrology and water resources of the Upper Blue 
Nile River Basin were examined, and implications 
toward river operations were evaluated.

Laos:  Water availability, including storage 
options, is being examined for evaluation of 

reservoir operations alternatives for production 
of hydropower generation on the Nam Ngum River.

Iraq:  Training is being provided in water re-
sources, water quality, and irrigation to Iraqi ag-
ricultural specialists as a part of the Iraqi Agricul-
tural Extension Revitalization project as a part of 
U.S. support for economic development in Iraq.

Egypt, Jordan, Palestine, Lebanon, Syria, 
Iraq, and Yemen:  Preliminary research was 
begun in collaboration with several U.S. land 
grant universities on a project funded by the 
U.S. Agency for International Development to 
focus on water management as a major tool 
for improving the livelihoods of the rural poor.

China:  A collaborative research program in-
volving UWRL researchers, others across cam-
pus, and faculty from the Northwest University 
for Agriculture and Forestry in China was be-
gun to establish a joint Sino-American Center 
for Water, Agriculture, and Climate Change.

International Focus
Nam Ngum, Laos 
hydropower dam 
and irrigation
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Facilities
2009 begins a new era for the Utah Water Research Laboratory.  This year marks the completion 
of our new 11,000 square-foot Hydraulics Modeling Lab in which large (close to prototype) physical 
models can be tested indoors at a constant head and steady flows in excess of 140 cfs.  Physical 
models as large as 60 by 140 feet with model reservoir depths of up to 6 feet are possible.  With the 
latest Lidar instrumentation and remote video technology to correlate physical and numerical model 
investigations, and a 300,000 pound weigh tank, the laboratories at the UWRL are able to offer the 
highest level of quality control possible for model studies.  The new laboratory will complement 
the current state-of-the-art UWRL capabilities which include:

• A 50,000 square-foot Hydraulics Laboratory containing 
a variety of flumes, channels, pumps, pipelines, and 
equipment, for conducting hydraulic research, model studies, 
valve testings, and flow meter calibration.  

• An 11,000 square-foot Environmental Quality 
Laboratory equipped for analyses of organic and 
inorganic constituents in air, water, and soil.  
The EQL consists of chemistry, microbiology, 
radiological and analytical instrumentation 
laboratories; two constant temperature 
rooms; bioassay and research project areas; 
and a refrigerated sample storage area.

 
Although the Utah Water Research Laboratory’s wa-
ter stewardship extends to the broader national and 
international scale, most of the research performed 
here directly benefits the State of Utah.  The UWRL 
works closely with local and state agencies and oth-
ers to address a broad spectrum of water issues 
in Utah.  A few examples are highlighted below:

• On-Site Wastewater Treatment Training Program -- 
provides classroom and hands-on training to Utah 
homeowners, regulators, designers, installers, and 
others in on-site wastewater treatment systems.

• Groundwater Remediation projects -- address 
the complex problems associated with clean-
ing up soils and groundwater contaminated with 
chlorinated solvents, gasoline, arsenic, TCE, 
etc., using various biochemical mechanisms. 

• Hydraulics research -- addresses water related is-
sues such as pipe aging, sediment transport, air 
vents in dams, circulation patterns (Great Salt Lake), 
computer models and hydraulic structures testing.

For a more complete listing of projects in the 
State of Utah, please visit: http://uwrl.usu.edu.

The figure above depicts the number of 
UWRL projects in Utah counties in 2009.

The U in UWRL



Research Products (FY 09)     
 Number of Projects Awarded             84
 Number of Active Projects           344
 Dollar Value ($ Millions)            $11,952,099
 Scholarly Publications in Peer-Reviewed Journals         76
 Scholarly Presentations at Professional Conferences        151
     

Academic Training Facilitated (FY 09)     
 Number of Graduate Research Assistantships Funded            73
 Number of Undergraduate Students Supported               62
     

Outreach Products (FY 09)     
 Short courses and Field Training            22
      

Degrees Granted (FY 09)     
 PhD                  6
 MS                      13
 ME                  3 

Financial/Academic

Senior Design Projects
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UWRL Funding History

State 
Appr.
19%

Mineral 
Lease
34%

Other
47%

2009 Funding

*Other Sources includes: other State awards, local, federal and private sources

Measures of academic research productivity continue to grow at the UWRL.  In FY ’09, research 
expenditures were approximately double the levels of a decade ago, even though Federal sup-
port of water research has declined over this period.  The number of scientific articles published 
by UWRL personnel has more than tripled in the past five years.  This progress during difficult 
economic times reflects the hard work and commitment of UWRL faculty, students, and staff.

Senior design projects team students with faculty researchers to encourage students in 
finding solutions to real world problems.  The four projects this year involved 20 students 
and addressed such varied projects as the design of a school dormitory in Uganda, the plan 
for a housing development, the design of a treated water supply return at Lake Mead, and a 
renovation design for Cutler Reservoir Bridge.



Bioprocess Engineering Fluid Mechanics and Hydraulics

Ground Water and Contaminant
Hydrogeology

Hazardous, Toxic Waste, and 
Air Quality Management

Hydrology Water Education and Technology Transfer

Water Quality Engineering Water Resources Planning 
and Management

Utah Water Research Laboratory
8200 Old Main Hill, Logan, UT   84322-8200

(435) 797-3155 -- http://uwrl.usu.edu




