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Phragmites australis is an invasive grass 
species that is rapidly outcompeting 
native cattails and bulrushes in U.S. 
wetlands and causing a substantial loss 
of quality wetland habitat, especially 
in areas heavily used by highly valued 
migratory birds, which threatens the 
ecological, social, and economic services 
that wetlands provide.  To control the 
spread of this invasive grass, manag-
ers need efficient and accurate ways to 
monitor its spread.  UCWRR researchers 
are examining the use of AggieAirTM un-
manned aerial vehicles (UAVs), devel-
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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.  
The center supports the development 
of applied research related to water re-
sources problems in Utah and promotes 
instructional programs that will further 
the training of water resources scientists 
and engineers.  Each issue of The Water 
bLog reports on a small selection of the 
current or recently completed research 
projects conducted at the center.  More 
information is available online at:

http://uwrl.usu.edu/partnerships/ucwrr/

Here at the 
UCWRR we often 
say, “If you don’t 
measure it, you 
can’t manage 
it.”   Much of 
what we do here 
involves gathering, 
analyzing, 

organizing, and 
sharing data related 

to a wide range of water resources 
problems unique to Utah and common 
across the nation. Our faculty researchers 
continue to push the boundaries of what 
we know and what we can do, often by 
developing and implementing emerging 
technologies, in partnership with state 
and local resources management and INSIDE:

Research Highlight:
“Using AggieAirTM to Quantify 
the Spread of Invasive Wetland 
Species”
“Emissions from Holiday 
Decorations as a Source of 
Indoor Air Contamination”

“Utah Center for Hydrologic 
Information and Computing”

In the News:
UCWRR faculty research became 
Top Downloads on GWMR site

Far Afield:
Projects and Visitors

regulatory agencies, to both measure 
and manage our essential water 
resources. 

This issue of the Water bLog features 
research projects that are measuring the 
spread of an invasive wetlands grass spe-
cies using high resolution, low-cost UAV 
remote sensing technology, identifying 
the source of volatile chemicals in homes 
above a contaminated groundwater site 
using emissions sampling, and establish-
ing a state-of-the-art research platform 
for developing the cyberinfrastructure 
needed to manage and make available 
the enormous flood of hydrologic data 
from past, current, and future research 
and to support data-intensive synthetic 
research.

Message from the Director

UCWRR researchers are using the multispectral imaging capabilities of the AggieAirTM UAV 
platform to track the spread of “Phragmites australis” in Utah wetlands

Phragmites australis at the Bear River 
Migratory Bird Refuge, Utah
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Using AggieAirTM to Quantify the Spread of 
Invasive Wetland Species

Mac McKee, 
Director
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AggieAirTM images:  Visual Spectrum, RGB (left); near-infrared, false grey scale (middle); 
and MVRVM Classified with Phragmites in black (right)

Composite photo:  AggieAirTM in flight and student researcher performing field 
sampling/groundtruthing at the Bear River Migratory Bird Refuge, UT
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oped and operated by the Utah Water 
Research Laboratory (UWRL), for acquir-
ing remotely sensed imagery to detect 
wetland plant coverage and monitor the 
spread of Phragmites australis in the Bear 
River Migratory Bird Refuge (BRMBR), 
a large wetland in northern Utah. The 
AggieAirTM remote sensing platform (see 
http://AggieAir.usu.edu) allows monitor-
ing of wetland plant coverage at multiple 
locations, with more frequency, and with 
greatly improved spatial resolution (as 
compared to manned aircraft or satellite 
remote sensing).  The high resolution 
imagery provided by the UAVs will also 
help managers detect fine-scale changes 
in Phragmites cover over the course of 
the growing season and assess the re-
sults of their management actions.  

Research
UCWRR researchers have: 

� Tested the capability of UAVs to ac-
quire imagery that can be used to auto-
matically assess the location, abundance, 
and rate of spread of invasive Phragmites 
australis at the BRMBR using a multi-class 
relevance vector machine.  
� Developed software that can locate 
Phragmites at very high resolutions 
(appx. 25 cm), determine its spread, and 
evaluate its growth condition.

and the efficacy of their attempts to 
control it.

 �  Helps wetlands managers allocate 
scarce water, personnel, and budget 
resources to achieve Utah’s wetlands 
objectives.
� Contributes new information on 
the water and salinity levels that both 
encourage and discourage Phragmites 
spread.
� Supports the hunting, birding, and 
recreation that are vital to the Utah com-
munities that border the Great Salt Lake.

Looking to the Future
The AggieAirTM UAV platform has proven 
to be an inexpensive and highly effective 
tool to acquire useful multispectral data.  
The data acquired by this platform can 
be provided as input to a multivariate 
relevance vector classification machine 
to produce highly accurate quantitative 
descriptions of the types of land cover 
in the imagery.  The combination of 
remote sensing UAVs and the MCRVM 
has the potential for broad application 
in agricultural and natural resources 
management. 

Future research may extend the current 
work to consider multiple wetland and 
riparian areas in the lower Bear River 
watershed.

David Rosenberg, Ph.D.
Assistant Professor
Utah Water  Research Laboratory
Utah State University.
Phone:  (435) 797-8689
E-mail:  david.rosenberg@usu.edu

� Developed a supervised multiclass 
relevance vector machine (MCRVM) 
classification algorithm to determine the 
location and spread of Phragmites with 
an overall classification accuracy of 95% 
using unique spectral signatures.
� Collaborated with Watershed Sci-
ences researcher Karin Kettenring who 
is assessing the method of spread of 
Phragmites, whether by seed or clon-
ally by rhizomes (underground stems) 
in order to guide the type and timing of 
Phragmites control efforts at the BRMBR.

Benefits to the State
In the case of the Phragmites australis 
invasion at the Bear River Migratory Bird 
Refuge, this technology:

 �  Provides wetlands managers with 
new and potentially valuable methods to 
evaluate the rates of Phragmites spread 

“The AggieAirTM remote sensing 
platform allows monitoring of 
wetland plant coverage at multiple 
locations, with more frequency, 
and with greatly improved spatial 
resolution.  (See website: 
http://aggieair.usu.edu)”



Emission chamber sampling of molded 
plastic holiday ornament

Holiday ornament found to be emitting 
potentially hazardous levels of 1,2,-DCA
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Historic waste management and 
disposal practices at Hill Air Force Base 
in Utah caused shallow groundwater 
to be contaminated with a variety of 
volatile chlorinated organic compounds. 
This groundwater has migrated outside 
of the facility boundary and beneath 
residential communities. As part of the 
environmental clean-up program, indoor 
air monitoring is conducted to determine 
if the volatile contaminants are moving 
from the groundwater into the indoor air 
of the homes above it.  If groundwater 
contaminants are found in the indoor air 
at levels of concern, an expensive vapor 
removal system is installed to prevent 
contaminants from reaching the home. 
However, 1,2-dichloroethane (DCA) 
continued to be detected in several 
homes after vapor removal systems 
were installed and  in homes outside 
the groundwater contamination area, 
suggesting that source of this compound 
originated within the home.

Research
The objective of this study was to 
determine if investigative indoor air 
and product sampling could be used to 
identify consumer products emitting 1,2-
DCA. UCWRR researchers used room-by-

room investigative air sampling, which 
led to the subsequent identification of 
a 1,2-DCA source in the storage room of 
one home. By sampling the indoor air 
after removing and then returning the 
contents to the room, the source was 
narrowed to three plastic containers stor-
ing holiday decorations.  

The homeowner allowed the research-
ers to transport the container with the 
highest concentration to the Utah Water 
Research Laboratory for further analysis 
where they performed emission sam-
pling on the individual items using a flow 
through isolation chamber system.  This 
process led them to the main source 
of the contamination—a small molded 
plastic Christmas ornament.  The emis-
sion rate for that single ornament was as 
high as 0.3 μg 1,2-DCA/min.  Although 
the indoor air concentration predicted 
based on the emission rate measured 
from one item during this study is on the 
low end of risk screening levels, many 
similar items were present in the study 
home. Screening-level calculations show 
that the emission rates measured during 
this study could lead to indoor air 1,2-
DCA concentrations high enough to be 
of regulatory concern.

Subsequent testing of seven comparable 
purchased items found similar emis-
sions in all seven. Results suggest that 
1,2-DCA emissions from similar molded 
plastic decorations are common and that 

Emissions of 1,2-Dichloroethane from Holiday Decorations as a Source of 
Indoor air Contamination
UCWRR  researchers used their own brand of detective work to identify the source of elevated 1,2-Dichloroethane levels in the indoor air of 
homes located near a contaminated groundwater sitee—and the source was not vapor intrusion from groundwater

the source of 1,2-DCA emitted from the 
molded plastic decoration was not as-
sociated with vapor intrusion.

Benefits to the State
Results of this study were forwarded to 
the Utah Department of Health, which 
circulated a letter describing the risks re-
lated to the pollutant found in this type 
of consumer product to environmental-
health directors in all 50 states. Various 
news organizations including the “Salt 
Lake Tribune” and “Science News” have 
published stories describing the results 
of the study, reaching a wide audience 
statewide and nationally.  

This research has provided:
� An increased awareness of potential 
indoor air quality hazards from seemingly 
harmless household consumer products.
� An effective method to investigate 
sources of indoor air contaminants.

Looking to the Future
Overall, this study demonstrated that in-
vestigative indoor air sampling coupled 
with laboratory quantification of emis-
sion rates can be used to identify a spe-
cific indoor source of 1,2-DCA and other 
contaminants.

William J. Doucette, Ph.D.
Professor,  
Utah Water Research Laboratory
Utah State University.
Phone:  (435) 797-3178
E-mail:  william.doucette@usu.edu
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Other similar purchased ornaments found 
to be emitting 1,2-DCA

Read the Science News story based 
on this research at the following link:

“Case of the Toxic Gingerbread Man”
http://www.sciencenews.org/view/generic/
id/49897/title/Science_%2B_the_Public__Case_
of_the_toxic_gingerbread_man
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New Utah Center for Hydrologic Information and Computing (UCHIC)
This new center within the UCWRR/UWRL is advancing the information systems and computational technology needed to support data 
analysis, sharing, and visualization in hydrology and water resources

R e s e a R c h  h i g h l i g h t

Cyberinfrastructure is a new term 
being used to describe the computer 
hardware, software, and environmental 
sensor systems that are being devel-
oped to support data intensive science.  
Scientists and water resources managers 
need this new computer infrastructure in 
order to handle the cumulative and ever 
growing volume of available environ-
mental data.  Over the next decade, sci-
ence and engineering research will likely 
produce more scientific data than has 
been created over the whole of human 
history, and new scientific breakthroughs 
will depend on the ability of researchers 
to access, integrate, and analyze these 
large datasets.  

The Utah Center for Hydrologic Infor-
mation and Computing (UCHIC), a new 
center within the UWRL/UCWRR, is 
establishing a state-of-the art research 
platform for developing cyberinfrastruc-
ture to support data-intensive synthetic 
research in the area of hydrology and 
water resources.  The center aims to 
advance the cyberinfrastructure needed 
to support measurement, data analysis, 
data sharing, and data visualization, 
including the use of hydrologic and geo-
graphic information systems and digital 
elevation models that take advantage 
of spatially distributed information for 
hydrologic prediction.

Research 

The new infrastructure being developed 
at UCHIC has incredible potential to 
facilitate new studies into watershed 
processes, and the new process knowl-
edge gained may enable breakthroughs 
in water management strategies.  As 
data management techniques and soft-
ware tools are developed using this new 
infrastructure, they will be made gener-
ally available over the internet.

Capabilities advanced or established by 
UCHIC include the following:

� A high-frequency, continuous moni-
toring research platform within the Little 
Bear River of Cache Valley.  Continuous 
monitoring sites include stream hydrol-
ogy and water quality, as well as weather 
stations with soil moisture monitoring.

� A robotic discrete analyzer for pro-
cessing large volumes of water quality 
samples to support ongoing sampling 
and data collection efforts within the 
state of Utah.
� An advanced data center for devel-
opment of new cyberinfrastructure com-
prising a robust set of computer servers 
with high capacity Internet capabilities. 
 
Benefits to the State

The state-of-the-art UCHIC cyberinfra-
structure research platform for data 
intensive science will benefit the State of 
Utah and the nation by: 

� Demonstrating how high-volume, 
continuous datasets from environmental 
sensors can be managed using robust, 
generally available software and data-
base tools.
� Demonstrating the value of high 
frequency, continuous datasets in 
hydrology and water resources manage-
ment.  Example applications include 
total maximum daily load (TMDL) water 
quality studies and canal/irrigation 
management.
� Developing general methods to 
detect anomalies within continuous data 
streams and diagnose environmental 
sensor malfunctions and designing algo-
rithms to remediate these problems with 
continuous data collection.
� Collaborating with state agencies to 
host and develop watershed and hydro-
logic information systems, such as the 
Bear River Watershed Information Sys-
tem (http://www.bearriverinfo.org) and 
the Great Salt Lake Information System 
(http://www.greatsaltlakeinfo.org). 

Looking to the Future

A new era of science is emerging in 
which new high resolution spatial and 
temporal datasets are enabling studies 
that will generate new hydrologic and 
watershed process understanding.  In 
many cases, scientists are combining ex-
isting datasets in new ways to generate 
new knowledge.  UCHIC is establishing 
a research platform to develop the new 
cyberinfrastructure necessary to support 
synthetic research using both new and 
existing datasets.

David G. Tarboton, PhD.
Professor
Utah Water  Research Laboratory
Utah State University.
Phone:  (435) 797-3172
E-mail:  david.tarboton@usu.edu

Jeffery S. Horsburgh, Ph.D.
Research Assistant Professor
Utah Water  Research Laboratory
Utah State University.
Phone:  (435) 797-2946
E-mail:  jeff.horsburgh@usu.edu



Ms. Bachour explains disc filter cleaning to farmers 
and trainees during a water and livelihood initiative 

workshop in the Bekaa Valley, Lebanon
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Two of the recently recognized “Top 5 
Downloaded Papers of 2010” from Ground 
Water Monitoring & Remediation (GWMR), a 
publication of the National Ground Water 
Association, were the work of UCWRR 
faculty members.  

GWMR is considered “an indispensible 
resource for researchers and practitioners 
in the field” that “plays a unique role in ad-
vancing the practice of groundwater moni-
toring and remediation field by combining 
forward thinking academic research with 
practical solutions from industry leaders.”

� Joan E. McLean, R. Ryan Dupont, and 
Darwin L. Sorenson co-authored “Dechlori-
nating and Iron Reducing Bacteria Distri-
bution in a TCE-Contaminated Aquifer”  
(with Carmen Lourdes Yupanqui Zaa and 
Jeanette M. Norton).

� William J. Doucette authored “Emis-
sions of 1, 2-Dichloroethane from Holiday 
Decorations as a Source of Indoor Air 
Contamination” (with co-authors A.J. Hall, 
and K.A Gorder).  (Also featured in this issue 
of the Water bLog).

Four UCWRR faculty members were recently recognized when their research efforts 
became some of the most popular reading in their field.

I n  t h e  n e w s Future Issues:
Research Highlights:

”ATK Static Test 
Environmental Assessment.” 
(A UCWRR study to determine the 
potential impacts on human and 
ecological heatlh associated with 
the static testing of solid rocket 
motors at the ATK site in Utah)

“Fish Movement Through Lined 
Culverts.” (UCWRR researchers 
are testing baffled slip-liners as a 
potential solution to culvert reha-
bilitation that would also protect 
sensitive fish species)

“Phytoremediation at Hill 
Air Force Base in Utah.”         
(Researchers at the UCWRR are 
evaluating the potential effective-
ness of using phytoremediation 
to remove contaminants from 
groundwater)

In recent months the UCWRR hosted Dr. Theib Oweis, Director of the International Center for Agricultural Research in Dry Areas 
(ICARDA) in Syria and Dr. Vladimir Smakhtin, a leader of the International Water Management Institute (IWMI) in Sri Lanka, to 
discuss research collaboration possibilities. Ms. Debora Perez (Argentina), also joined us as a recent Proctor & Gamble Fellow for 
Doctoral Study in Environmental Science to study plant uptake with UCWRR faculty member Dr. William J. Doucette.

CONTACT INFORMATION:
Director:  Dr. Mac McKee
Associate Director:  Dr. William J. Doucette
Address:  Utah Water Research Laboratory, Utah State University, Logan, UT 84322-8200
Phone: (435) 797-3157, Fax: (435) 797-3663
Website: http://uwrl.usu.edu/partnerships/ucwrr/

The UCWRR’s continuing involvement 
in international water research and 
development has taken Ph.D. student 
Ms. Roula Bachour to the Bekaa Valley 
in Lebanon where she spent the summer 
conducting a study to identify water-
related problems important for improving 
agricultural livelihoods in the region.

This work is part of a collaborative effort 
that involves two international agencies, 
five U.S. universities, and three regional 
universities in the Middle East.

UCWRR researchers have 
travelled to numerous 
countries in the past six 
months including:

• Brisbane, Australia
• Vienna, Austria
• Chengdu, China
• Erbil, Iraq
• Amman, Jordan
• Bekaa Valley, Lebanon
• Lima,  Peru
• Colombo, Sri Lanka
• Stockholm, Sweden
• Taipei,  Taiwan

These reports are available for download at GWMR’s website or at the following links:

� “Dechlorinating and Iron Reducing Bacteria Distribution in a TCE-Contaminated 
Aquifer.” <http://onlinelibrary.wiley.com/doi/10.1111/j.1745-6592.2009.01268.x/full>

� “Emissions of 1, 2-Dichloroethane from Holiday Decorations as a Source of Indoor 
Air Contamination.” 
<http://onlinelibrary.wiley.com/doi/10.1111/j.1745-6592.2009.01267.x/full>
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