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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 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 the current or recently completed
research projects conducted at the
center. More information is available
online att:

Message from the Director
the operation of complex water supply
Water-related
systems, we are making a real difference
research is what we
do at the UCWRR,
but the most
satisfying aspect
of our research is
seeing the impact
it has on real
communities, real
water problems,
Mac McKee, Director real people.

From our active
sensor development program that
allows us to monitor the spread of a
single invasive wetland plant species or
identify a particular salinity ion in a river
to the development models to guide

in the practical problems of water and
natural resources management.

This issue of the Water bLog features
research projects that evaluate the
ability of hybrid poplar trees to take up
and volatilize chlorinated solvents from
shallow contaminated groundwater and
investigate the effectiveness of baffled
slip liners as a potentially fish-friendly
alternative to culvert rehabilitation.
These projects represent only a tiny
fraction of the active research at the
UCWRR aimed at finding practical
solutions to natural resources challenges
throughout the state.

http://uwrl.usu.edu/partnerships/ucwrr/
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Phytoremediation at Hill Air Force Base

XX Phytoremediation at Hill Air
Force Base

UCWRR researchers are evaluating the ability of hybrid poplar trees to take up and volatilize
chlorinated solvents from contaminated groundwater at a Hill Air Force Base (AFB), Utah
phytoremediation treatability pilot test site.
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chemicals have contaminated soil and
shallow groundwater at many locations
in the State of Utah including many communities surrounding Hill Air Force Base
(AFB). Phytoremediation uses plants
to reduce, contain, or degrade these
contaminants.
UCWRR researchers are using a phytoremediation treatability pilot test (PTPT)
site to evaluate the potential of hybrid
poplar trees to take up and volatilize
tetrachloroethylene (PCE) and trichloroethylene (TCE) from groundwater near

Tree core sampling
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Hill (AFB), Utah at Operable Unit 10. Fifty
hybrid poplar trees planted at two offBase sites have been monitored for twoyears to determine the ability of the trees
to extract, bioaccumulate, and volatilize
PCE and TCE from shallow groundwater
and to estimate the total mass of these
contaminants removed from the site
through volatilization.
Once volatilized, PCE and TCE are expected to be photooxidized. Trees also
have the ability to degrade TCE and PCE
but this mechanism was not evaluated in
the study.
Research
Tree tissue samples were collected and
analyzed for PCE and TCE, and several
measurements of PCE and TCE volatilization from leaves, trunk and soil surface
were made over the course of the growing seasons. The groundwater used for
irrigation was also sampled. Results
indicate:
� The hybrid poplars planted at the
phytoremediation treatability pilot
test site had a high rate of survival,
with 49 of 50 surviving through the
second year (2011).
� The trees are taking up PCE and TCE
from the contaminated groundwater.

� Measureable leaf volatilization of TCE
was observed.
� Measureable amounts of TCE were
found volatilizing from the tree
trunks. However, as the trees age
and their bark becomes thicker and
more developed, the volatilization of
cVOCs through the trunk will likely
decrease.
� Only two of 23 soil surface volatilization measurements showed reportable levels of PCE; however, all but
six of the 23 measurements showed
reportable levels of TCE.
Benefits to the State
Chlorinated solvents in groundwater
represent a significant threat to public
health. Evaluating the effectiveness of
phytoremediation as a cleanup technology will:
� Determine whether phytoremediation is a cost-effective approach to
protecting public health and the
environment in Utah.
� Guide future remediation efforts at
Hill AFB and other sites around the
state.
� Facilitate better management of
sites contaminated with chlorinated
solvents.

Leaf volatilization sampling
� Improve understanding of the time
required to reach maximum removal
of PCE and TCE.
Looking to the Future
The uptake of PCE and TCE into the trees
will likely continue to increase as the
trees mature and use greater amounts
of water. The volatilization of PCE and
TCE from the trees and surrounding soil
surface will likely also increase as the
trees age.
Monitoring the growth and health of the
trees and quantifying the uptake and
removal of PCE and TCE from the site will
allow for estimates of the total mass of
PCE and TCE removed from the site and
will demonstrate the effectiveness of the
trees in removing target contaminants.
William J. Doucette, Ph.D.
Professor
Utah Water Research Laboratory
Utah State University.
Phone: (435) 797-3178
E-mail: william.doucette@usu.edu

Soil surface volatilization sampling
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Fish Movement Through Lined Culverts
UCWRR researchers are investigating a more fish-friendly alternative to traditional slip-lining techniques in culvert rehabilitation that uses
baffles to increase the fish passage rates of native endangered fish.

Culvert slip-liner testing set-up at the Utah Water Research Laboratory

Many culverts in Utah and around the

United States have reached the end of
their useful life and are in need of repair
or replacement. Two common concerns
associated with a culvert installation
are whether it allows for aquatic life to
migrate, and whether it can pass the
design flow.
A relatively inexpensive repair option
consists of placing a new smaller diameter smooth-wall pipe liner inside the
host culvert. This slip-liner reduces the
culvert flow capacity, but the smooth
walls tend to offset the capacity loss by
a reduction in flow resistance compared
to the original culvert (often corrugated
metal).
The smooth-walled slip-liners can create
barriers to fish passage due to significantly increased flow velocity, lower flow
depth, and problems related to the
altered flow characteristics of the relined
culvert.

Research
UCWRR researchers recently partnered
with the Utah Department of Transportation to evaluate the ability of fish to
successfully pass through a 60 ft long,
2 ft diameter, smooth-wall culvert liner
with and without baffles installed. Wild
brown trout (not endangered in Utah)
were used as a surrogate for endangered
Bonneville Cutthroat Trout. Study results
included the following:
� Baffled slip-liners foster fish passage at higher flows and slopes than
smooth-walled slip liners.
� Baffled liners had fish passage rates
of >50% at 3.5% slope and 1 cfs, and
at least 50% at higher flows (up to 3
cfs) and 2.0% slope.
� Smooth-wall liners limit fish passage
to slopes < 0.5% and 1 cfs.
� Relative changes in discharge capacity were identified.

These results show that a baffled slip
liner greatly increases the potential for
low-flow fish passage through a rehabilitated culvert.
Benefits to the State
Many agencies have some apprehension regarding the use of culvert slip
liners in fish sensitive areas; however
baffled liners represent a viable alternative because they decrease flow velocity
and increase water depth, facilitating fish
passage. Additionally:
� Culvert rehabilitated using baffled
slip-liners provide significant cost
savings over culvert replacement.
� Many of Utah’s culverts could be
rehabilitated without threatening
the passage of endangered fish such
as Bonneville Cutthroat Trout.
Looking to the Future
Additional testing will continue to
examine the interaction between fish
and rehabilitated culverts and will aid
in the advancement of fish-friendly
culverts.
Blake P. Tullis, Ph.D.
Associate Professor,
Utah Water Research Laboratory
Utah State University.
Phone: (435) 797-3194
E-mail: blake.tullis@usu.edu

Baffled slip-liner

Brown trout after culvert passage
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AggieAir in the Spotlight
Online magazines for Fox News, Popular
Mechanics, Time, and Ubergizmo have
recently featured articles about the
AggieAir Flying Circus, an unmanned
aircraft remote sensing platform
developed at Utah State University.
UCWRR Research Engineer Austin
Jensen participated in the research
and development of AggieAir and now
organizes, manages, and maintains
the fleet via an active service center at
the Utah Water Research Laboratory.
AggieAir can:
� Monitor soil moisture and evapotranspiration in irrigated agriculture.
� Map riparian habitat.
� Survey construction projects.
� Map and monitor wetlands.
� Track fish and wildlife.
Because AggieAir is a low-cost,
easy-to-use remote sensing platform,
it is able to map small areas more quickly
and frequently, at finer resolution, and at
a smaller cost than conventional remote
sensing platforms (satellite and manned
aircraft). See what they had to say about
this exciting technology. 

Engineering Excellence

UCWRR Research Engineers, Steve
Barfuss and William J. Rahmeyer, were
recognized by the American Council of
Engineering Companies (ACEC) for their
modeling efforts in the I-84 New York
Canal Modeling and Mitigation project.
Along with Horrocks Engineering, they
were awarded the ACEC 2011 grand
award in engineering for the State of
Idaho. The project has also been given a
2012 recognition award by the national
chapter of ACEC.
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Austin Jensen (far right) and his flight crew prepare for take-off

Fox News: http://www.foxnews.com/scitech/2012/04/20/slingshot-drone-fleet-targets-us-heartland/?intcmp=features#ixzz1scHTjQVY
Fox News video: http://video.foxnews.com/v/1573294937001/wargames-egg-carton-style-uavs-launched-by-slingshots
Popular Mechanics: http://www.popularmechanics.com/technology/aviation/news/drones-for-science-the-first-step-in-a-civilianuav-invasion-8210546
Time: http://battleland.blogs.time.com/2012/04/11/the-dronesare-coming-oops-theyre-already-overhead/#ixzz1rkJeYLIK
Ubergizmo: http://www.ubergizmo.com/2012/04/aggieairflying-circus-is-a-slingshot-uav/

Barfuss and Rahmeyer collaborated with
Horrocks Engineering and the Idaho
Department of Transportation to determine the cause and devise an effective
method to eliminate wave oscillations
that developed at the site following a
bridge-widening project and resulted
in erosion damage to the banks of the
canal.

A state-of-the-art Froude scale model
of the structure constructed at the Utah
Water Research Laboratory was able to
produce corresponding oscillations, and
a simple and cost-effective solution was
found. Concrete nose cones installed
on select piers effectively calmed the
oscillations and eliminated what would
otherwise have been a costly problem.

Idaho’s New York Canal site and physical model showing similar wave oscillation problems
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Distinguished Visitor

Mary Cleave,
Former Astronaut

Distinguished
alumna and
former NASA
astronaut,
Mary Cleave,
returned to Logan for a visit
in early April as
a part of USU
Research Week.

Future Issues:

several other posts as an engineer for
NASA on the ground before completing
two space flights.

Research Highlights:

”ATK Static Test
Environmental Assessment
Plant Study” (UCWRR
Researchers are conducting a
study to determine potential
impacts on human and ecological
health associated with static
testing of solid rocket motors at
the ATK site in Utah)

Although training in civil engineering
might not seem like the road to becoming an astronaut, her expertise turned
out to be a real benefit for NASA when
she was called upon to come up with
engineering solutions to various life support problems on the space shuttles. 

“Pineview Reservoir Algae/
Cyanobacterial Bloom”
(A study is underway to monitor,
describe, and evaluate watershed
and in-reservoir processes that
contribute to yearly cyanobacterial/algae blooms)

During her visit, Cleave toured several
locations at USU, including the Utah Water Research Laboratory (UWRL), where
she worked as a Research Engineer for
several years during her time at USU.
Mary earned a master’s degree (1975) in
microbial ecology and a PhD in civil and
environmental engineering (1980) at
USU.
She became a NASA astronaut in May
1980, at the age of 33, and worked in

Mary Cleave visiting with UCWRR
Research Engineer Austin Jensen
about AggieAir

Student Awards
Mitchell Dabling
has been named
a 2012 Goldwater Scholar. His
undergraduate research at
the Utah Water
Research Laboratory (UWRL) at
Utah State University (USU) is developing a better understanding or labyrinth
and Piano Key Weir hydraulics. Dabling
has been investigating the influence of
tailwater submergence on piano key weir
discharge capacity and the hydraulic
characteristics of staged and notched
labyrinth weirs (part of the weir is lowered to concentrate base flow to a con-

Abdelhaleem
I. Khader, USU
Civil and Environmental Engineering graduate
student, recently
won the PhD
category of the J.
Paul Riley AWRAUtah Section Student Water Resources
Conference and Paper Competition for
2012 with his paper titled, “Use of Relevance Vector Machine for Groundwater
Quality Monitoring Network Design under
Uncertainty.” Khader is conducting his research under the supervision of UCWRR
Director, Mac McKee. 

fined area or optimize the downstream
flow hydrograph) under the direction of
UCWRR faculty member, Dr. Blake Tullis.
Dabling hopes that his research will be
beneficial to engineering practitioners
designing future flow control structures
and/or improving sustainability through
the rehabilitation of existing spillway
structures. Dabling is one of two Goldwater Scholars from USU and is the only
2012 Civil Engineering Goldwater Scholar
nationwide. The Barry M. Goldwater
Scholarship is the most prestigious scholarship award in the US conferred upon
college students pursuing careers in
the physical sciences, mathematics, and
engineering; 282 awards were presented
in 2012. 
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