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June 2012 Director's Corner

The birth of the Land Grant universities was 150 years ago this
year (see related story). Some policies fade with time, but this
simple concept evolved and modernized over the decades, and we
are still celebrating the ways that we can further improve and exceed the goals of the statute. The
Morrilll Act was passed by Congress and signed into law by President Lincoln in 1862, with the goal of
linking advanced knowledge and research to the development and productivity of the new American
lands to the west. Initially the focus was to improve agricultural production, but as we moved to the
20th century, the land grant mission at our public research universities expanded greatly to include
improving public health, and protecting and managing natural resources. The Water Resources
Research Institutes, found at most Land Grant universities, are an integral part of this vision. They
were created by Congress to focus university water expertise on the problems of the state and region,
working with state and local governments and performing outreach and training.

The WRC is doing its best to fulfill this mission for Minnesota. We work with farmers to improve water
quality, with municipalities on storm water best practices, with state agencies on a variety of water
resource needs. We train septic installers, wetland delineators, and the next generation of water
professionals.

Now we need to respond to the nation's needs of the 21st century, with 21st century vision and
solutions. It is no longer about extracting all the non-renewable resources we can, or choosing
economic success at the expense of our environment - it is now about designing sustainable
approaches for society. Managing water resources in a sustainable manner is an essential part of the
21st century agenda. Now, more than ever, we need to work with the agricultural sector, cities, and
our rural communities to protect our waters while promoting public health and a strong economic
base. We need to address the impacts of climate change on water resources, and develop adaptation
strategies for protection of water resources. Our challenges will grow in the coming decades - lets
ensure that Morrill's vision continues to evolve and strengthen into the next century.
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UMD's Large Lakes Observatory installs two research
platforms for year round monitoring

Lake Superior isn’t always the easiest place for scientists to work. What’s more, at roughly $7,000 a
day to use a boat such as the Research Vessel Blue Heron, it’s expensive to spend time there.
However, neither environmental extremes, nor the expense of transportation and access should deter
critically important research from happening on the lake. 

To address these issues, the University of Minnesota-Duluth’s Large Lakes Observatory has recently
purchased and received two WETLabs Autonomous Moored Platforms (AMPs) this spring, with funding
from a $485,000 grant from NSF’s Major Research Infrastructure (MRI) program. Jay Austin (UMD,
Physics, LLO) is the lead PI on the project, with Elizabeth Minor, Stephanie Guildford (UMD, Biology,
LLO), Robert Hecky (UMD, Biology, LLO), and Erik Brown (UMD, Geological Sciences), as co-PI’s, and
Josef Werne (LLO) and Robert Sterner (UM, EEB) as supporting investigators. All are Water Resources
Science faculty

Each profiler consists of a large platform with a winch built into its base. At prescribed intervals, the
profiler descends into the depths of the lake, collecting a wide range of data. Sensors detect
temperature, conductivity, depth, currents, dissolved oxygen, turbidity, nitrate, light intensity, and a
suite of fluorescence measurements which will tell us about distributions of algae and organic matter
in the lake. 

The sensors then surface and transmit data back to shore in near real time. When profiling a few
times per day, they have a duration of four to six months, which permits tracking seasonal changes in
a wide range of physical and biogeochemical fields on scales previously unattainable. 

Originally designed for the coastal ocean, these profilers can traverse roughly 100m of depth in a wide
range of open water conditions. The profilers also bridge a sampling gap between a ship’s
Conductivity-Temperature-Depth (CTD) profiling package, which can only be used when the ship is
actually at sea, and moored sensors, which provide a permanent presence but are limited in vertical
resolution and what fields can be measured. 
“Technical staff at the Large Lakes Observatory will be trained on the profilers in late July 2012 and
we hope to do test deployments in Lake Superior later in the summer. With luck, we hope to collect
the first-ever suite of biogeochemical measurements under the ice this winter,” said  Austin, who is an
Associate Professor, in the Department of Physics and Large Lakes Observatory  “Considering how
little is known about under-ice processes, we’re really looking forward to seeing this sort of data”. 
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One of two profiling systems recently acquired by UMD's Large Lakes Observatory. The profiler frame
is on the left; the sensors, control hardware and battery that will be installed in the profiler are on the

counter to the right.
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UMD's Large Lakes Observatory installs two research
platforms for year round monitoring

Lake Superior isn’t always the easiest place for scientists to work. What’s more, at roughly $7,000 a
day to use a boat such as the Research Vessel Blue Heron, it’s expensive to spend time there.
However, neither environmental extremes, nor the expense of transportation and access should deter
critically important research from happening on the lake. 

To address these issues, the University of Minnesota-Duluth’s Large Lakes Observatory has recently
purchased and received two WETLabs Autonomous Moored Platforms (AMPs) this spring, with funding
from a $485,000 grant from NSF’s Major Research Infrastructure (MRI) program. Jay Austin (UMD,
Physics, LLO) is the lead PI on the project, with Elizabeth Minor, Stephanie Guildford (UMD, Biology,
LLO), Robert Hecky (UMD, Biology, LLO), and Erik Brown (UMD, Geological Sciences), as co-PI’s, and
Josef Werne (LLO) and Robert Sterner (UM, EEB) as supporting investigators. All are Water Resources
Science faculty

Each profiler consists of a large platform with a winch built into its base. At prescribed intervals, the
profiler descends into the depths of the lake, collecting a wide range of data. Sensors detect
temperature, conductivity, depth, currents, dissolved oxygen, turbidity, nitrate, light intensity, and a
suite of fluorescence measurements which will tell us about distributions of algae and organic matter
in the lake. 

The sensors then surface and transmit data back to shore in near real time. When profiling a few
times per day, they have a duration of four to six months, which permits tracking seasonal changes in
a wide range of physical and biogeochemical fields on scales previously unattainable. 

Originally designed for the coastal ocean, these profilers can traverse roughly 100m of depth in a wide
range of open water conditions. The profilers also bridge a sampling gap between a ship’s
Conductivity-Temperature-Depth (CTD) profiling package, which can only be used when the ship is
actually at sea, and moored sensors, which provide a permanent presence but are limited in vertical
resolution and what fields can be measured. 
“Technical staff at the Large Lakes Observatory will be trained on the profilers in late July 2012 and
we hope to do test deployments in Lake Superior later in the summer. With luck, we hope to collect
the first-ever suite of biogeochemical measurements under the ice this winter,” said  Austin, who is an
Associate Professor, in the Department of Physics and Large Lakes Observatory  “Considering how
little is known about under-ice processes, we’re really looking forward to seeing this sort of data”. 
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One of two profiling systems recently acquired by UMD's Large Lakes Observatory. The profiler frame
is on the left; the sensors, control hardware and battery that will be installed in the profiler are on the

counter to the right.
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WRC models the U's 150 year land-grant mission of teaching,
research, outreach for the common good

This year, the
University of
Minnesota, along
with more than
100 other land-
grant universities
around the world,
is recognizing the
150th anniversary
of the Morrill Act
of 1862. 

Signed into law
by President
Lincoln, the
Morrill Act deeded
federal lands to
states with the
intent that states
then sell the
lands to fund
public colleges
that would
“promote the
liberal and
practical
education of the industrial classes.” 

The primary goal was to expand higher education beyond the privileged classes and to share
knowledge, not just of the classics, but of agricultural and the mechanical arts. But just as
significantly, the Morrill Act laid the groundwork for the modern public research university's mission of
teaching, research and outreach for the common good. 

Founded in 1964 by the U.S. Water Resources Research Act, the Water Resources Center (WRC) is
one of the 54 water resources research institutes established at land-grant universities throughout the
U.S. and its territories to "assist in assuring the nation at all times of a supply of water sufficient in
quantity and quality to meet the requirements of its expanding population." 

Since its founding, the WRC and its sister water institutes around the country, have taken on
responsibility far beyond insuring the sufficiency of country’s supply of water. We now understand
that our water systems and watersheds are key to the country’s economic prosperity and critical to
our environmental health and sustainability. 

Like the Morrill Act, WRC’s mission is about teaching, research and outreach for the common good. 

WRC serves to train the next generation of water-related scientists and engineers. It acts as a link
between University expertise and state and local government to stimulate and provide for water-
related research. And the WRC engages practitioners and the general public in ways ensure the
common good includes clean, abundant water. 
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Through its Water Resources Sciences Graduate Program—the largest interdisciplinary program at the
University with more than 120 faculty—the WRC is one of the leading educators of water professionals
in the Midwest. Beyond the ivory tower, WRC training opportunities like the Onsite Sewage Treatment
Program, Wetland Delineator Program and the LiDAR Technology Training Program deliver the latest
technology and best practices to professionals and practitioners around the state. 

WRC sponsored research projects have led to nationally recognized storm water management
practices, agricultural breakthroughs that save farmers tens of thousands of dollars, groundbreaking
studies of containments of emerging concern and the country’s first 25-year statewide plan to ensure
an abundant and clean water supply. WRC also encourages research through facilitating, funding and
coordinating research partnerships and managing a competitive grants program for university
students, faculty and other researchers. 

Nearly all of WRC’s projects include an outreach and public engagement components, but none
directly engaged so many citizens as WRC’s Citizens Monitoring Bacteria project which included
thousands of volunteers and a partnership with the U.S. Department of Agriculture, University of
Minnesota Extension and the Legislative-Citizen Commission on Minnesota Resources.

In this sesquicentennial year, WRC stands out as a 21st-century example of the university’s land-
grant promise and its commitment to the common good. 
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Retiring Professor Ken Brooks reflects on the future of water
resources and the need for WRS-trained professionals

Ken Brooks has been protecting, researching, teaching and writing about water and watersheds for
most of his life. First, as a hydrologist with the U.S. Army Corp of Engineers; then as a professor of
Forest Resources at the University of Minnesota. 
In fact, you could say a river runs through him, around him and has touched all aspects of his
impressive 37-year University career. 

An expert in hydrology, water quality and watershed management, Brook’s specialty is the hydrologic
role of forests and wetlands and how land use affects watersheds and streamflow. He’s also known as
an engaged and much loved professor whose sincere interest in his student’s research and academic
success has delayed his own retirement plans for nearly a decade. 

A member of the Water Resources Science (WRS) graduate program faculty since its inception in
1996, Brooks is a professor in the College of Food, Agriculture and Natural Resource Science’s
Department of Forest Resources. He’s also the co-director of the university’s Center for Integrated
Natural Resource and Agricultural Management and recipient of the university’s Award for Outstanding
Contributions to Post-baccalaureate, Graduate and Professional Education. 

Brooks has always been impressed by the breadth and depth of the University’s water resource
related programs and saw something exciting in the WRS concept of capturing the interdisciplinary
nature of water resource sciences in a single graduate interdisciplinary degree program. Over the past
four decades, he has advised four WRS doctoral students and advised or co-advised 14 WRS master’s
students and played key roles on the development of curriculum and admissions policies. 

Minnegram had a chance to interview Brooks a few months before his retirement and he reflected on
the future of water issues and the opportunities for water resources professionals. 

Minnegram: What’s been the most rewarding thing about teaching?

KB: I have always enjoyed teaching, but the interactions with bright students are what really keep
me going. I’ve been on a two-year retirement plan for the past six years—a plan which kept getting
set back time and again because of new, enthusiastic graduate students showing up at my door with
great ideas and a genuine interest in my research program. The WRS program attracts top quality
students from a variety of undergraduate disciplines and it’s opened many doors for collaborative
research with colleagues from other departments. 

Minnegram: People hear a lot about the importance of wetlands on a watershed—but forests? How
important are they?

KB: Unfortunately, many outside of forestry and natural resources think of water resources as a topic
only for civil engineers or groundwater geologists. But consider these facts: 
•	Forests occupy about one third of the land area in the U.S., yet produce about two thirds of our
fresh water supply; 
•	water quality from forested watersheds is superior to that from other types of vegetative cover; 
•	one of the reasons for the establishment of the U.S. National Forest system was to protect the high
quality water supplies that originate from forested lands; and
•	peak flow discharges and associated sediment loads from forested watersheds are lower for
snowmelt or rainfall events than from watersheds with other vegetative cover types; and 
•	fragmentation of forests across landscapes and deforestation in temperate and tropical ecosystems
represent serious environmental issues globally—many of which are tied directly to the impairment of
water supplies and water quality. 
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So while wetlands are important components of watersheds that provide valuable storage on the
landscape as well as many water quality benefits, they are less extensive and play a lesser role
overall than forested land. But in Minnesota we have extensive upland forests, peatlands and other
wetlands, including many forested wetlands that form important headwater watersheds for most of
our streams and rivers. 

Minnegram: What are some of the biggest hydrological concerns facing us regarding climate change
and human activity/land use? 

KB: With growing human populations globally, the demand for land and water resources will expand
regardless of climate change. Increasing demands for resources and efforts to grow more food can
place increasing pressures on land and water that can result in degraded watersheds, water scarcity,
diminished water quality and impairment of human health. In many parts of the world we see
crowded human populations expand into and occupy areas that are subjected to hydrologic hazards
such as floods, debris torrents and the like. I believe—as many have stated—that water will be the
prominent environmental issue of the 21st century, regardless of what changes in climate may occur. 

Land use changes and their impacts on water supplies, streamflow regimes and water quality are
more direct, immediate, and predictable than are the affects of climate change. Developing
sustainable solutions will require local, national and international involvement. Current international
economic conditions will no doubt constrain many solutions that require improved infrastructures and
watershed rehabilitation efforts. 

I see a growing need for well-trained water resource professionals and researchers who can develop
interdisciplinary solutions to existing and changing water resource problems; all of which should
translate into expanding career opportunities for our WRS graduates. 

Brooks with his 23-inch catch from Lake Kabetogama during 
the 2008 walleye opener. Brooks calls the opener his 
'Holy Day'—a time when "my graduate students and colleagues 
have learned that I am not available for university business."
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Midwest Regional Conservation Reserve Program workshops
train conservation planners to help landowners preserve
natural resources

That random strip of flowering native plants along a corn field that looks as though it were cultivated
on purpose, is likely a conservation buffer. Conservation buffers are small strips of land with
permanent vegetation, which can effectively mitigate the movement of sediment, nutrients, and
pesticides within and from farm fields and also provides pollinator habitat. The United States
Department of Agriculture (USDA) established the voluntary Conservation Reserve Program (CRP),
which is administered by the Natural Resource Conservation Service (NRCS), providing farmers with
annual rental payments and cost-share assistance to help them establish long-term resource-
conserving covers such as buffers on eligible farmland. CRP programs protect millions of acres of
topsoil from erosion and reduce water runoff and sedimentation, protecting groundwater, and
improving the condition of lakes, rivers, ponds, and streams. This spring, the NRCS rolled out a series
of regional CRP workshops across the nation to train conservation planners in assisting landowners in
natural resource conservation. University of Minnesota Extension and WRC co-director Faye Sleeper
coordinated an instruction team to conduct workshops in Detroit Lakes, MN, Lacrosse, WI, Denison,
IA, Quincy, IL, and Sioux Falls, SD.
“The NRCS is concerned about increasing demand for qualified CRP conservation planners, and a
decrease in personnel due to retirements,” said Sleeper. The workshops were designed to train
independent conservation professionals, registered technical service providers, members of
conservation associations, and various state agency employees. Instructors Robert Honeman and
Timothy Gieseke guided the workshops. Honeman is retired from the NRCS, where he was a Resource
Conservationist, and Gieseke is president of Ag Resource Strategies where he develops on-farm
assessments and related conservation training. 
The CRP workshops covered the paperwork, process, and resources necessary to complete the CRP
plan documentation, and included land management subjects such as Native Pollinators, Habitat
Guides, Invasive Species Management and Wildlife Enhancement. Participants also have access to
online support through national webinars, supplemental courses, and also to conservation professional
mentors. “The CRP planning process is more in-depth than what most participants expect, but the
hands-on training with on-line resources and mentorship provides the necessary support for those
interested in being part of this new CRP opportunity”, said Gieseke. 
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 Workshop instructor Tim Gieseke assists CRP workshop attendees 
with training exercises.
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New scholarship established for WRS program students

The Water Resources Science (WRS) program has a new scholarship to offer its students. Richard
Fowler, a 1967 UM College of Forestry graduate, signed a Memorandum of Agreement on April 26,
2012, establishing the Richard M. Fowler Student Scholarship and Program support fund. The fund
gives scholarships to qualified students in the WRS graduate program. In addition, at the discretion of
the Water Resources Center directors, the fund also provides program support for student recruitment
and retention in the Water Resources Science programs, mentoring and guidance of these students to
realize their dreams and achieve their full potential, while providing opportunities for student
leadership development, and assisting with job placement.

Fowler has a personal interest in water quality preservation, as water has been a focal point in his
entire life. As a child he spent idyllic summers on the shore of Lake Michigan, and he and his wife
Mary have lived on Lake Owasso for over 30 years. He is an avid boater, and has sailed the Pacific
Ocean and the Sea of Cortez. In his professional life, as the environmental manager for Andersen
Windows he used his mediating skills to forge agreements between manufacturers and state and
federal regulators. He served on the boards of Minnesota Environmental Initiative, and helped found
the water stewardship organization Minnesota Waters. 

“My hope is that supporting WRS graduate students will insure sound water resource stewardship for
generations to come,” said Fowler. 
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Legislative Update

The Department of Interior appropriations bill has been marked up by the US House of
Representatives subcommittee, and at this time it does contain level funding for the WRRI program.
However, it is anticipated that this bill will not progress to a full vote before the November elections.
The Senate has not scheduled a markup on the Interior budget bill. The Senate is moving to
reauthorize the WRRA, but there is no progress to date on the House side.

 The Minnesota State Legislature adjourned on time in May, and this session included a few changes
to the state’s environmental policies. Some of the changes are rollbacks to existing policies that move
us further away from sustainable water management. These included some adjustments to WCA, the
Wetlands Conservation Act. The replacement schedule was simplified, and some restrictions
exempted. Another change was the rollback of the requirement of conservation water pricing
throughout the state for public water utilities. The metro area had already instituted conservation
pricing as a result of previous legislation, and now metro municipalities have the option of dropping
this conservation approach.  The rest of the state was to introduce conservation pricing by 2013, but
now is not required to do so

There is one positive note – within the legislation passed, there are provisions that encourage
integrated land and water planning at watershed scale and boundaries.

 A great deal of attention was paid to the issue of invasive species, in particular the issue of Asian
carp and their progression up the Mississippi River towards Minnesota waters. The recent finding of a
grass carp in the lower St Croix River, and single individuals of grass, silver, and bighead carp near
Wabasha in the Mississippi River, prompted $7.5M in funding for a fish barrier to be installed at the
Ford Dam in St. Paul (Lock and Dam #1), and also $3.8M in funding of an aquatic invasive species
research center at the University of Minnesota.
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Community News

Andy Erickson (SAFL) and John Gulliver (WRS faculty, CE) were awarded $200,000 as part of a
319 project from the Minnesota Pollution Control and U.S. Environmental Protection Agencies for
“Assessing Iron Enhanced Filtration Trenches,” which includes a subcontract with the City of Prior
Lake, January 2012 – December 2015.

Kenneth Brooks (WRS faculty, FR) will retire July 2012 after 37 years on the faculty of the
Department of Forest Resources. Brooks served as a member of the WRS graduate faculty since its
inception and has advised four WRS Ph.D. students and advised or co-advised fourteen WRS masters
students. He is co-advising five WRS masters students who plan to complete their degrees in 2012.
During his tenure he also served on the WRS Admissions, Curriculum, and Executive committees.
Among his courses taken by many WRS students were FR5114 Hydrology and Watershed
Management course, and FR 5153 Forest and Wetland Hydrology course. He is now completing the
fourth edition of the textbook Hydrology and the Management of Watersheds, by John Wiley & Sons,
slated for publication in fall 2012.

Karlyn Eckman (WRS faculty, FR) was awarded the Professional and Academic Staff Award for
Research by the CFANS Honors and Awards Committee. Eckman was recognized at the CFANS
assembly May 8, 2012 on the St. Paul campus.

John Gulliver (WRS faculty, CE) received the Charles W. Britzius Distinguished Engineer Award, from
the Minnesota Federation of Engineering, Science and Technology Societies, February 24, 2012.
Gulliver also received the following research project, “Assessing Enhanced Swales for Pollution
Prevention,” with P.T. Weiss, from the Minnesota Pollution Control Agency and U.S. Environmental
Protection Agency as a 319 Project, $400,000, January 2012 – December 2015. 

John Nieber (WRS faculty, BBE) and John Gulliver (WRS faculty, CE) received two awards,
“Infiltration for summer base flow in Minnehaha Creek,” from the Joint Watershed Research Grant
Program, $100,000, February 2012 – January 2014 and “Impacts on Groundwater Quality by
Stormwater Infiltration Practices,” Metropolitan Council, $100,000, January 2012 – December 2014.

Fotis Sotiropoulos (WRS faculty, CE), Roger Arndt (WRS faculty, CE), and John Gulliver (WRS
faculty, CE) received a grant from the U.S. Department of Energy and Alstom Energy of $500,000 for
“Turbine aeration design software for mitigating adverse environmental impacts resulting from
conventional hydropower turbines,” January 2012 – December 2014.“

Deb Swackhamer (WRC co-director) was a speaker at the TEDxUMN premier event,
http://tedxumn.com/the-events/, Saturday April 21.

Brandy Toner (WRS faculty, SWC) reports that her student Sarah Nicholas passed her preliminary
exam for the Land and Atmospheric Science graduate program in February 2012. Part of Sarah's
Ph.D. research is funded by a WRC sponsored grant from the USGS. 

Bruce Wilson (WRS faculty, BBE) and John Gulliver (WRS faculty, CE) received $150,000 from the
Minnesota Local Road Research Board for their research project, “Determination of Effective
Impervious Area in Urban Watersheds,” July 2012 – June 2014.
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June Student News

Bethany Blick received her M. S. in February, 2012. Her thesis was titled: "Knife River Stressor
Identification, Kanabec County, Minnesota." Blick was advised by Bruce Vondracek.

Victoria Chraïbi received a new Fulbright Canada-RBC Eco-Leadership grant to create bat
conservation materials for northeastern Minnesota. She is partnering with the education staff of the
Lake Superior Zoo and Dr. Ron Moen of UMD-NRRI to develop a teacher's lesson plan and student
activity packet focusing on native bat species. They are also building bat houses with the Boy Scouts
of America to put up as a zoo exhibit and also promoting geocaching family activities in Duluth.
Chraïbi is advised by Euan Reavie.

Ashley Grundtner presented "River Bank Materials as Potential Carriers and then Source of
Phosphorus in Lake Pepin, MN," at the Land Grant and Sea Grant National Water Conference May 20-
24, 2012 in Portland OR. Grundtner is advised by Satish Gupta.

Megan Kelly received the Butler and Jessen Water Resources Science Fellowship for 2012. Kelly will
use the 2000.00 award to fund her travel to the Gordon Research Conference: Water Sciences, and
the American Chemical Society meeting, where she will present her research. Kelly is advised by
William Arnold.

Jane Mazack presented "Winter Invertebrate Community Dynamics in Groundwater-fed Streams of
Southeastern Minnesota," at the 2011 Soil Science Society of America Annual Meeting in Louisville,
KY, May 20-24, 2012. Mazack is advised by Leonard Ferrington and Bruce Vondracek.

Patrick Sherman received his M. S. in March 2012. His thesis was titled: "Retention of Wetlands
Restored from 1985 to 1995 Through Voluntary Land Retirement Programs in Agricultural Landscapes
of the Midwestern United States." Sherman was advised by Susan Galatowitsch.

Erik Smith received his Ph. D. in March 2012. His dissertation was titled: "Spatial and Temporal
Variability of Preferential Flow in a Subsurface-Drained Landscape in North-Central Iowa." Smith was
advised by Paul Capel.
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Publications and Resources

The Green Alga, Cladophora, Promotes Escherichia coli
Growth and Contamination of Recreational Waters in Lake
Michigan. 2010. Heuvel, A. V., C. McDermott, R. Pillsbury, T.
Sandrin, J. Kinzelman, J. Ferguson, M. Sadowsky, M.
Byappanahalli, R.Whitman,  and G. T. Kleinheinz. Journal of
Environmental Quality.

A linkage between Cladophora mats and exceedances of
recreational water quality criteria has been suggested, but not
directly studied. This study investigates the spatial and temporal
association between Escherichia coli concentrations within and near
Cladophora mats at two northwestern Lake Michigan beaches in
Door County, Wisconsin.

Impacts of Biofuels Production Alternatives on Water
Quantity and Quality in the Iowa River Basin. 2012. Wu, Y.
and S. Liu. Bio Mass and Bioenergy.

Corn stover as well as perennial grasses like switchgrass (Panicum
virgatum) and miscanthus are being considered as candidates for
the second generation biofuel feedstocks. However, the challenges
to biofuel development are its effects on the environment,
especially water quality. This study evaluates the long-term impacts
of biofuel production alternatives (e.g., elevated corn stover
removal rates and the potential land cover change) on an
ecosystem with a focus on biomass production, soil erosion, water
quantity and quality, and soil nitrate nitrogen concentration at the
watershed scale.
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Upcoming Events

September 13-14, 2012

Clean Water Summit-Green Infrastructure for Clean Water: The
Essential Role of Soils
Minnesota Landscape Arboretum 
Chaska, MN
Watch for more details soon at the Northland NEMO website: www.northlandnemo.org

September 30-October 3, 2012

National NEMO Network U8 Conference: Better Late than Never
Bringing NEMO educators and leaders together from across the US

Sheraton Hotel
Duluth, MN
Watch for more details soon at the Northland NEMO website: www.northlandnemo.org

October 3-5, 2012

Great Lakes Sea Grant Network Meeting
Sheraton Hotel
Duluth, MN
Registration opens in July:
www.seagrant.umn.edu

October 16 and 17, 2012

Minnesota Water Resources Conference
RiverCentre
St. Paul, MN 

For more information, visit wrc.umn.edu

Home	>
Publications	>
Minnegram Online >
Minnegram June 2012	>
Upcoming Events
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