
SETAC President Mike McLaughlin presents the Founders Award to 
Swackhamer at SETAC’s annual North American conference.
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The Society of Environmental Toxicology 
and Chemistry (SETAC) awarded WRC co-
director Deb Swackhamer the 2009 Founders 
Award at its 30th 
Annual Meeting 
in New Orleans 
in November. 

The highest 
honor given by 
the internation-
al organization, 
the SETAC 
Founders 
Award recog-
nizes outstand-
ing career ac-
complishments 
that promote 
research, educa-
tion, commu-
nication and 
training in the 
environmental 

compliance, enrollment, and voluntary adoption 
of watershed scale initiatives are lacking. Inspiring 
watershed-based planning requires both a baseline 
understanding of landowner beliefs and attitudes 
associated with water resources and the capacity of 
communities to coordinate management initia-
tives. This proposal will answer three research 
questions: what drives sustainable riparian zone 
management in the study watersheds; what 
constraints do landowners and communities face 
in achieving effective riparian zone management 
both at the landowner and watershed scale; and  
how can natural resource professionals, planners 
and community leaders build capacity for sustain-
able riparian zone management? A participatory 
research approach will shed light on diverse stake-
holder perspectives on riparian zone management 
in two watersheds along the urban-rural interface 

sciences. Swackhamer was chosen for her research on 
the behavior and bioaccumulation of persistent organic 
pollutants in the Great Lakes, as well as her contribu-

tions to environ-
mental education 
and leadership in 
key environmental 
science organiza-
tions.

Swackhamer views 
the award as the 
pinnacle of her ace-
demic career and 
added, “I’m thrilled 
and humbled to 
recieve such an 
honor–I’ll be smil-
ing about this for 
sometime.”

 

 

SETAC presents WRC co-director Swackhamer 
with international award for environmental 
leadership and research

WRC awards three grants in 2010 competition
The Water Resources Center selected three 
research projects for funding in 2010. The 
projects span studies of effective riparian zone 
management, how climate change may be 
increasing streamflow in Minnesota, and the 
effect of mining operations on sulfate levels in 
nearby bodies of water.

Constraints and opportunities around 
watershed-wide riparian zone manage-
ment at the urban-rural interface

Watershed-wide riparian zone (RZ) manage-
ment along the urban-rural interface poses 
serious challenges to communities with varying 
resources, coordination ability, and landowner 
interests. Principal Investigator (PI) Mae 
Davenport (Forest Resources) observes that the 
returns on riparian buffers and regulatory and 
incentive-based programs aimed at increasing WRC grants, continued on page 2
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and timing of low, medium and high flows.

As I sit and write, the snow piles are growing, though the lengthening hours 
of sunlight give me hope that spring will arrive as it always has.  As you 
read this, I hope that the snow piles have shrunk and we have more hints 
of spring.  Winter is a time here at the Water Resources Center to “hunker 
down” and tackle difficult issues, educate both here on campus and with 
our partners and clients, and look ahead to researching and educating on 
emerging issues.

In this past quarter, we awarded our annual grants which provide seed funds 
for university researchers in the state.  It is no surprise that these propos-
als address climate change, further study of the microbial processes in 
our water resources, and develop understanding of human motivation and 
interaction with the environment.  These are issues that continually appear 
in water-related conversations both at the Water Resources Center and 
throughout the University of Minnesota.  One proposal addresses how future 
climate change may affect stream flows. It seems that there is no conversa-
tion today about water resources without a climate change component, and 
many of the research proposals include this component.  We not only work 
on the research, but also the education and outreach portions.  In December 
the WRC hosted a climate change adaptation workshop for a small number 
of colleagues, primarily from the University and state agencies.  This was 
just a beginning of conversations, and we anticipate that the University will 
host a larger conference in the fall that will engage a much broader audience 
and will focus on both the research and the communication of the science.  

Another of the proposals addresses the role of sulfates in driving contami-
nant-related bacterial processes in surficial sediment in the St. Louis River 
estuary.  This proposal   studies the impact of our human activities on water 
resources. Increases in sulfate concentrations are observed downstream of 
mining operations, and have significant effect on sulfate-reducing bacteria 
and their impacts on contaminant recycling, such as mercury cycling.  While 
we have done quite a bit of clean up, we are finding that the impacts that re-
sult from our use of water may be more complex than originally thought, and 
often result in unintended consequences to the environment.  We work to 
improve best management practices, as often we are unaware of our impact 
on the environment until years have passed.   

The third proposal gets at the issue of what drives sustainable behavior 
and identifying the barriers to adopting new actions and behaviors in 
riparian zone management.  There is a growing recognition of the neces-
sary marriage between social sciences and natural sciences in achieving 
improvement in water quality.  Historically, we have believed that if people 
were exposed to the scientific information, they would then change their 
behaviors.  However, that has not proven to be the case.  Social scientists 
working alongside natural scientists are our best opportunity for making a 
difference in changing societal behavior.

These areas of water resources and others will be incorporated into 
Minnesota’s Water Sustainability Framework, a comprehensive, 
25-year framework for the sustainable management of Minnesota’s 
water resources. The framework will serve as a roadmap—with clear 
signposts on how and when to spend money and on which initia-
tives—based on scientific research, expert opinion, and input from 
citizens around the state. The plan will be presented for recommen-
dation to the legislature in January of 2011.  To check in on progress 
and take a survey on priorities for Minnesota’s waters, visit:   
wrc.umn.edu/watersustainabilityframework/index.htm

of the Twin Cities metropolitan area. 

The study is designed to identify geospatial and ownership parame-
ters of RZ management in two watersheds; explore the perspectives 
of natural resource managers, community leaders, and RZ land-
owners in the watersheds through key informant interviews; and 
assess RZ landowner values, beliefs, attitudes and behaviors across 
a gradient of RZ and ownership characteristics. This information 
will create a starting point for watershed-wide awareness of riparian 
zone management constraints and opportunities, build effective 
communication about riparian zone best management practices, and 
ultimately, build community capacity for sustainable riparian zone 
management.

Quantifying differential streamflow response of Min-
nesota ecoregions to climate change and implications for 
management

Increased precipitation over the last few decades has contributed to 
increased streamflow in Minnesota, yet the relative importance of 
land-use, agricultural drainage and climate contributions are much 
disputed. However, it is clear that the rate of increased streamflow 
is not directly proportional to increased rainfall. Watersheds in 
different ecoregions respond differently to increased precipitation 
because variable climate, land-use, geology and hydrology in differ-
ent ecoregions create differential streamflow change. PI Christian 
Lenhart (BBE, UM) and co-PI John Nieber (BBE, UM) find  that 
southern and western Minnesota watersheds have exhibited a much 
greater response to increased precipitation levels over the past 30 
years than northern forested regions. The increased flows are great-
est in the low to moderately high flow range with less significant in-
creases in peak flow. Increased streamflow creates numerous prob-
lems for water resources management such as increased sediment 
and nutrient loading rates and greater channel erosion. Changes to 
streamflow also impact aquatic habitat by changing the in-stream 
habitat conditions needed for animals such as riverine turtles and 
changing the conditions needed for aquatic vegetation establishment 
and growth. Understanding the causes of recent changes in stream- 
flow and potential increases in the near future  aids development of 
appropriate management activities for water supply, water quality 
and maintenance of ecological integrity. Thus, it is necessary to de-
termine the relative contributions of land-use, climate and drainage 
changes to increased streamflow.

The project will document watershed response to climate change (in 
the form of precipitation change) by Minnesota ecoregion. Len-
hart and Nieber hope to determine the contribution of increased 
rainfall to higher streamflow levels versus land-use and agricultural 
drainage changes. Changes in the runoff-generation process will be 
characterized by the streamflow to precipitation ratio. The project 
will also aid in the prediction of potential future streamflow changes 
based on the range of watershed responses observed in the historical 
streamflow analysis. Changes to streamflow in different Minnesota 
ecoregions will be assessed using the Indicators of Hydrologic Al-
teration (IHA) statistical program to compare pre-1980 streamflow 
characteristics with post-1980 streamflow and other relevant time 
periods. IHA measures streamflow change using 66 different param-
eters to characterize changes in the magnitude, duration, frequency 

Grants, continued from page 1

WRC grants, continued on page 7Faye Sleeper, WRC co-director

http://wrc.umn.edu/watersustainabilityframework/index.htm
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Wetlands biologist Rex Johnson belives that  
Minnesota’s prairie pothole region is vital to the state’s 
biodiversity and ecological health.

Wetlands like this one in a North Dakota prairie pothole region draw tourists who can boost local 
economies. 
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Each spring millions of geese and ducks fly 
northward across the Great Plains, stop-
ping to nest in the thousands of shallow 
depressions of wetlands and small ponds 
that make up the Prairie Pothole Region. 
Referred to as North America’s “duck fac-
tory” by 
hunters, 
the area 
is critical 
habitat for 
Midwestern 
pintails, 
mallards, 
canvas-
backs and 
redheads, 
as well as 
other wa-
terfowl that 
continue 
their migra-
tion to 
the boreal 
forests and 
the arctic.  

Not only 
does the 
region pro-
vide critical habitat for nearly 200 species 
of waterfowl, it acts as a filter for ground 
water and is a critical component to flood 
mitigation for the Upper Midwest. But as 
vast as the pothole region is, its importance 
to biodiversity and ecological health has 
been overlooked. “Now, it’s one of the most 
endangered ecosystems in the world, “ says 
wetland expert Rex Johnson.

Johnson, a biologist with the U.S. Fish and 
Wildlife Service, spoke on the endangered 
potholes at WRC’s Minnesota Water 
Resources Conference in October. Much of 
Johnson’s career has been spent research-
ing wetland bird populations. But as a field 
supervisor based in Fergus Falls, he now 
divides his time between field and town 
– working with leaders of rural communi-
ties and conservation agencies on ways to 
protect the impoverished potholes. 

Once a vast network of wetlands and shal-
low ponds, only ten percent of the potholes 
remain, most having been drained for 
agriculture in the past century. And despite 
restoration efforts, the potholes took a huge 
hit when thousands of acres of Conserva-

tion Reserve Program land were plowed 
under and put into crop production. An-
other worrisome indicator is the prediction 
from climate models of drier conditions 
for the Dakotas – leaving Minnesota and 
its shrinking wetland habitat as the center 

of waterfowl production in 
the county.

Yet Johnson is optimistic. 
He sees Minnesota’s Clean 
Water, Land and Legacy 
amendment as a long-term 
commitment with the 
potential to restore the 
prairie pothole region’s 
ecological health.  “If we 
use our time and money 
wisely, I believe we have 
the resources and commit-
ment to put Minnesota’s 
wetlands back into good 
ecological health,” Johnson 
said. “The key is crafting a 
plan that’s fair to farmers 
and land owners, as we 
need their help to reach 
that goal.”

 
 

Wetland biologist Rex Johnson works to find common 
ground in restoring Minnesota’s prairie pothole region

Johnson believes that wildlife managers 
need to prove to rural communities that re-
storing habitat isn’t just good for ducks, but 
that it’s good business for small communi-
ties too. Vibrant and productive ecosystems 
attract hunters, birdwatchers, photogra-
phers and tourists of all kinds who in turn, 
can boost local economies. “We need to 
work more closely with farmers and local 
communities,” said Johnson. “Most people 
recognize that the system we have now by 
and large doesn’t work—small rural towns 
keep getting smaller.”

He also sees promise in the agro-ecological 
restoration movement which promotes the 
diversification of farming—and believes 
it will eventually play a larger role in the 
state’s agriculture practices. He’s especially 
intrigued with grazing cooperatives that 
allow livestock producers to rent grazing  
rights on a shared expenses basis.  “No  
matter what you do for a living, putting 
your eggs in one basket makes you vulner-
able,” said Johnson. “ A more balanced 
approach to land use is healthy for people, 
as well as wildlife.”



Taking a break between sessions at the Urban Ecosystems and Human Well-being 
Symposium are Dave Pitt, Department of Landscape Architecture, and symposium or-
ganizing committee members Carissa Schivley-Slotterbeck, Hubert Humphrey Institute 
of Public Affairs,  and Larry Baker, Water Resources Center

Phosphorus enhanced sand filtration technology was  
recently installed in an experimental sand filter in Maplewood,  
Minnesota.
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ResearchRevisited

Urban Ecosystems symposium focuses on improving human well-being
At the Urban Ecosystems and Human Well-
Being: Integrating Social and Ecological 
Knowledge Symposium, held on Janu-
ary 25, at the Continuing Education and 
Conference Center on the St. Paul Campus, 
symposium organizers  presented the case 
that “urban ecosystems” is no longer an oxy-
moron. In his introductory presentation, 
Larry Baker (WRC) argued that the Urban 
Ecosystems theme could be a powerful 
tool for understanding complex issues that 
confront the Twin Cities region. Baker sug-
gested that the promise of urban ecosystems 
is to improve human well being by focusing 
on human health, urban metabolism, bio-
logical systems, and governance.

Speakers Frances Kuo (University of  
Illinois) and Randy Neprash (Bonestroo 
Consulting) illustrated the multiple roles 
of trees in improving human health and 
processing urban runoff. Sarah Hobbie and 
Kristen Nelson (UM) discussed their work 
on the Twin Cities Household Ecosystem 
project, examining behavioral factors 
that affect household pollution emissions. 
Parwinder Grewal (Ohio State University) 
discussed a new urban ecosystem research 
project focused on restoring the rust-belt 
city of Cleveland. Monday afternoon’s first 
presentor, Richard Margerum (Univer-

sity of Oregon), 
showcased 
collaborative 
planning. Loren 
Terveen (UM), 
discussed 
“geo-wikis” for 
information 
feedback, and 
Stephen Shep-
pard and Jon 
Salter (Univer-
sity of British 
Columbia), 
presented the 
use of visualiza-
tion in planning. 
Gayle Prest 
(City of Minne-
apolis) presented 
Minneapolis’ 
approach to 
sustainability metrics. Eric Sheppard (UM) 
closed the symposium with a political ecol-
ogist’s perspective on how cities are shaped 
by cultural norms and power relationships.  

The more than 100 people attending repre-
sented a mix of practitioners and academics 
from the fields of urban planning, landscape 
architecture, ecology, water resources and 

related fields. The symposium was spon-
sored by the Minnesota Futures Program 
and the College of Liberal Arts Scholarly 
Events Fund and was co-hosted by the Wa-
ter Resources Center and the Institute on 
the Environment.  View the program book 
and slideshows at: wrc.umn.edu/news/
eventsarchive/uesymposium/.

By Andy Erickson, St. Anthony Falls Laboratory
Capturing Dissolved Phosphorus with Enhanced Sand Filtration

In research funded by the Local 
Road Research Board, St.Anthony 
Falls Laboratory, and the UM 
Department of Civil Engineering, 
researchers discovered that sand 
filtration enhanced with steel 
wool effectively removed dis-
solved phosphorus from storm 
water runoff in laboratory experi-
ments.

Sand filtration captures particu-
late pollutants within the pore 
spaces in the sand media, but has 
no mechanism by which to cap-
ture dissolved pollutants. Adding 
steel wool or iron filings allows 
dissolved phosphorus to adsorb 
to the surface of iron oxide and 

results in an effective method for treating 
storm water runoff for particulate pollut-
ants and dissolved phosphorus.

This technology was recently installed using 
iron filings in a one quarter acre sand filter 
in Maplewood, Minnesota. Testing at St. 
Anthony Falls Laboratory on the filter me-
dia has shown that the enhanced sand filter 
in Maplewood will capture approximately 
88 percent dissolved phosphorus for more 
than 30 years. Water from the Maplewood 
sand filter flows through Kohlman Creek 
and eventually, into Kohlman Lake. Other 
applications of this technology in Minnesota 
include enhanced filter trenches along the 
perimeter of wet ponds in Prior Lake and a 
permeable weir in White Bear Lake.

http://wrc.umn.edu/news/eventsarchive/uesymposium/
http://wrc.umn.edu/news/eventsarchive/uesymposium/
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Kimberly Thielen Cremers and Erica Sniegowski practice leading the 
Watershed Game rivers version during a recent NEMO Train-the- 
Trainer program.
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Kimberly Thielen Cremers, Eleanor Burkett, and Sage Passi participate as 
one of the land use teams during a practice play of the Watershed Game 
stream version. During use of the Watershed Game, participants are 
divided into teams representing different land uses in the watershed.
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Watershed Game provides an effective tool in teaching water 
resource management throughout Minnesota communities

Minnesotans take a dim view of their 
elected officials playing games, but recently 
in Prior Lake, community leaders engaged 
in playing the Watershed Game as a way to 
teach local leaders,watershed organizations, 
and lake associations about the impact of 
resource management decisions on the 
state’s bodies of water. The game is a new 
tool from Northland NEMO (Nonpoint 
Education for Municipal Officials), and is 
designed to help make Minnesota’s waters 
a healthier place for people, fish and other 
aquatic life. The Prior Lake city coun-
cil, planning commission, and the lakes 
advisory committee sat down to use the 
watershed game as a tool to build a better 
understanding of water quality goals and to 
discuss the viability of various best manage-
ment practices (BMPs) to achieve those 
goals.

Players are assigned to different categories 
of land users and administrators, such as 
city council members, parks and recreation 
managers, homeowner associations, or 

farmers. The game facilitator 
guides participants through 
opening discussions which 
identify various points of 
pollution. Each land use site 
contributes equally to pollu-
tion for the purposes of the 
game. 

There are three rounds per 
game; players are given cards 
which show the best manage-
ment practices recommended 
for their specific situations, as 
well as five candies repre-
senting their budgets. BMP 
possibilities range from free 
to expensive, and players must 
determine which BMP options 
give the best return on their 
investments. As the game 
progresses, the facilitator 
may throw 
in a natural 
disaster, or 
a fortuitous 

grant award to make the 
participants use their 
resources more creatively. 
By the end of the game, 
some people have ex-
hausted their budgets, and 
others will still have some 
candy to use as currency. 
The facilitator will help 
them negotiate pooling 
their resource tools to 
meet the water quality 
goal for their water body. 

NEMO educator Jesse 
Schomberg (Minnesota 
Sea Grant) summed up 
the hoped for end result 
of playing the Watershed 
Game: “Our goal is to 
help participants better 
understand the relation-
ships between land use 
and water quality, and 
to become more familiar 

with the variety of practices they can use to 
protect and restore our water resources.”

The Watershed Game is now being used in 
many communities like Prior Lake across 
Minnesota. The Watershed Game was 
developed through Northland NEMO, a 
Minnesota-Wisconsin educational partner-
ship. To learn more about NEMO and the 
Watershed Game, visit www.northland-
nemo.org or contact John Bilotta, Exten-
sion educator by email at jbilotta@umn.edu 
or at 651-480-7708.

http://northlandnemo.org/
http://northlandnemo.org/
bilot002@umn.edu


Pictured at the 3rd Annual Minnesota Wetland Conference are Jyneen 
Thatcher, Washington Conservation District, conference organizing 
committee,Ben Hodapp, Anderson Engineering of Minnesota, WPA presi-
dent, and Elizabeth Wells, Wetland Delineation program coordinator.
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NewsCommunity
Bill Arnold (WRS graduate faculty, CE) 
was named the Joseph T. and Rose S. Ling 
Professor in Civil Engineering. Arnold 
also received a 2009 ASCE Outstanding 
Reviewer award by the Journal of Environ-
mental Engineering. 
 
Larry Baker (WRS graduate faculty, 
WRC) attended an Urban Metabolism 
Workshop at MIT, January 12–13. Baker 
also attended a NSERC Strategic Project 
Annual Meeting “Assessing the biogeo-
chemical sensitivity of aquatic ecosystems 
to patterns of urbanized land use” at Trent 
University, Peterborough, Ontario January 
18–19, 2010.

Robert Dietz (WRS) gave an oral pre-
sentation December 16, 2009 at the 11th 
International Paleolimnology Symposium in 
Guadalajara, Mexico, detailing his research 
with B.M. Lafrancois, “Nitrogen isotopes 
in mussel shells record anthropogenic nutri-
ent loading to the Lower St. Croix River, 
Minnesota-Wisconsin, USA.”

The MPCA awarded Karlyn Eckman 
(WRC) and the social indicators team, 
including Valerie Were (WRS) $200,000 
for the third phase of the social indicators 
project, starting in February 2010. The 
project will continue for the next three 
years, focusing on refining and adapting 
the SIPES and SIDMA 
tools for NPS audiences in 
Minnesota. The grant also 
supports ongoing work on 
the knowledge, attitudes 
and practices (KAP) study 
evaluation method. In 2010 
the social indicators team  
will prepare a web-based 
toolkit. 

Mindy Erickson (WRS 
graduate faculty, BBE) was 
elected President Elect of 
the Minnesota Ground Wa-
ter Association (MGWA). 
In January 2010, Erickson 
began serving a three-
year term on the Board 
of MGWA. MGWA is 
dedicated to the promotion 
and encouragement of the 
scientific and public policy 
aspects of ground water; 
establishing a common 

forum for scientists, engineers, planners, 
educators, attorneys, and other persons 
concerned with ground water; education of 
the general public regarding ground water 
resources; and dissemination of information 
on ground water through meetings of the 
membership. For more information go to 
www.mgwa.org.  
 
Emi Ito (WRS Graduate faculty, Geol-
ogy and Geophysics) and Dan Engstrom 
(WRS graduate faculty, St. Croix Water-
shed Research Station) traveled to Guadala-
jara, Mexico in December 2009 for the 11th 
International Paleolimnology Association 
(IPA) symposium. Ito and Engstrom are 
both members of the IPA executive com-
mittee and co-chairs of 10th IPA sympo-
sium held in 2006 in Duluth. They were 
joined by Herb Wright (Regents Professor 
Emeritus of Geology, Ecology, and Botany) 
who was honored with an IPA Lifetime 
Achievement Award, and Robert Dietz 
(WRS, see above) who presented results of 
his research on nitrogen isotopic signatures 
of nutrient loading from freshwater mussel 
shells. 

Lucinda Johnson (WRS graduate faculty, 
NRRI) has been named the Director of 
the Center for Water and the Environment 
(CWE) at the Natural Resources Research 

Institute, University of Minnesota Duluth.  
Johnson will manage the Center’s research 
programs which include Aquatic Ecosys-
tems; Forest Ecosystems; Land/Water 
Interface, and Environmental Chemistry.

OSTP Team Members Dave Gustafson, 
Nick Haig, and Sara Heger were invited 
speakers at this year’s Minnesota Onsite 
Wastewater Association Annual Conven-
tion. The conference was held in Alexan-
dria, MN in February, 2010. Dave gave a 
talk entitled, “Thinking Out of the (Grease) 
Box”, during which he discussed ongoing 
and upcoming issues around the proper 
treatment of restaurant wastewater.  
Nick’s talk was entitled, “Evaluation of 
Minnesota’s SSTS Professional Experience 
Program,” which  outlined his research 
findings and state work group recommen-
dations about improving on-the-job training 
for Minnesota’s Subsurface Sewage Treat-
ment System professionals.  
Sara presented “Characteristics of High 
Strength Waste- Hydraulic, Organic, and 
Mass Loading” which  proposes a method 
for calculating mass loading from wastewa-
ter sources as a means of better understand-
ing how unique high strength waste affects 
onsite wastewater treatment systems.

The 3rd Annual Wetlands Delinea-
tion Conference was held January 20, 
2010 at the Continuing Education and 
Conference Center on the St. Paul Campus. 
“Wetlands: New Ideas, New Approaches” 
was the theme of this year’s conference. 
Attendees learned about new technologies 
and approaches that may influence the way 
wetland science is viewed in the future. 
Over 240 wetland working professionals, 
researchers, students, scientists consultants, 
regulators, and wetland enthusiasts came 
together to share their wetland knowledge. 
Speakers included: Tom Biebighauser, of the 
Kentucky US Forest Service; Steve Kloiber, 
of the Minnesota Department of Natural 
Resources; and John Genet, of the Minne-
sota Pollution Control Agency.

http://www.mgwa.org
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StudentNews
April 8, 2010
Protecting the St. Croix 
Conference
UW River Falls, The University Center
For information, visit: 

basineducation.uwex.edu/stcroix/                                     

June 6–11, 2010
ASLO/NABS Joint Meeting 
Aquatic Sciences:  
Global Changes from the 
Center to the Edge
Sante Fe, NM
To register, visit: aslo.org/santafe2010/

June 21–24, 2010
International Symposium 
on Genetic Biocontrol of 
Invasive Fish
Doubletree Hotel, Minneapolis, MN 
For information visit:
www.seagrant.umn.edu 
/news/2008/09/12

July 13–15, 2010
UCOWR/NIWR 2010 
Annual Conference 
HydroFutures: Water 
Science, Technology, and 
Communities
The Red Lion Hotel, Seattle, WA
For more information, visit: 
ucowr.siu.edu/

 
Jenna Clark received her M.S. in No-
vember 2009. Her thesis was: “Improving 
the Distributional Equity of a Drinking 
Water System in Simajhuleu, Guatemala.” 
Clark was advised by Larry Baker 
(WRC) and Dennis Becker (FR). 

Jacob Galzki received his M.S. in 
December 2009. His thesis was: “Identify-
ing Critical Portions of the Landscape for 
Water Quality Protection Using GIS and 
Terrain Analysis.” Galzki was advised by 
David Mulla (SWC). 
 
Charlie Sawdey received his M.S. in 
November 2009. His thesis title was:  
Development, Validation and Application 
of Molecular Microbial Source Tracking 
Methods to be Used in the Assessment of 
Environmental Waterways.” Sawdey was 
advised by Mike Sadowsky (SWC). 
 
William Christner Jr. received his 
Ph.D. in December 2009. His dissertation 
was: “An Assessment of Land Use Impacts 
on Channel Morphology in a Western 
Minnesota Watershed.” Christner was 
advised by Kenneth Brooks (FR).

 
Jiying Li, Martin Tsui, and Martijn 
Woltering attended the American Geo-
physical Union Fall Meeting in San Fran-
cisco in December. Li presented “Nutrient 
fluxes and temporal and spatial variability 
in organic poor sediments in Lake Superi-
or.” Tsui presented “In-stream production 
of methylmercury in a northern California 
river during summer baseflow.” Woltering 
presented “Distribution of lacustrine Cre-
narchaeota in Lake Superior: implications 
for the application of the TEX86 tempera-

ture proxy.” Li is advised by Sergei Katsev 
(UMD,PHY), Tsui is advised by Jacques 
Finlay (EEB), and Woltering is advised by 
Josef Werne (UMD, Chem/Biochem). 
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The role of sulfate reduction in sedi-
ment of the St. Louis River Estuary

A recent study by the Minnesota DNR 
confirms that sulfate concentrations are el-
evated in the St. Louis River due to mining 
activities in the watershed. Sulfate concen-
trations are diluted downstream of tributar-
ies draining mining-impacted watersheds, 
but sulfate in the lower river (within 30–50 
miles of Lake Superior) is still significantly 
higher than in affected streams in the area. 

The objective of PI Nathan Johnson’s (UM-
Duluth) study is to investigate sulfate’s role 
in driving contaminant-related bacterial 
processes in the surficial sediment of the St. 
Louis Estuary. Using sediment cores and 
laboratory experiments, this project will 
characterize the location and extent of sul-
fate reduction in surficial sediment, or that 
sediment which may exchange contami-
nants with the overlying water.

Study results will determine whether or not 
biological sulfate reduction is occurring at 
shallow depths in sediment of the St. Louis 
River Estuary. The estuary is designated an 
Area of Concern, and sediment is known to 
be contaminated with organic contaminants 
and mercury. This study will help deter-
mine the influence of mining-related sulfate 
loads on mercury methylation and other 
contaminant transformations in the estuary, 
leading to more effective risk management 
strategies for sediments in the Area of 
Concern.

http://basineducation.uwex.edu/stcroix/
http://aslo.org/santafe2010/
www.seagrant.umn.edu
/news/2008/09/12
www.seagrant.umn.edu
/news/2008/09/12
http://ucowr.siu.edu/
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Water-and bed-sediment quality of 
Seguchie Creek and selected wet-
lands tributary to Mille Lacs Lake 
in Crow Wing County, Minnesota, 
October 2003 to October 2006. U.S. 
Geological Survey Scientific Investigations 
Report 2009,–5218, 39 p. Fallon, J.D., 
and Yaeger, C.S., 2009 Construction of a 
four-lane expansion of U.S. Highway 169 
has been planned along the western part 
of Mille Lacs Lake in Crow Wing County. 
There is concern that highway construc-
tion and related development could affect 
the resource quality of Mille Lacs Lake 
and its tributaries. The USGS, in coopera-
tion with the Minnesota Department of 
Transportation, characterized the water 
and bed-sediment quality of selected 
tributaries intersecting the proposed route 
to document baseline conditions prior to 
construction. 

Enhanced Sand Filtration for Storm Water 
Phosphorus Removal. Journal of Environmen-
tal Engineering, 133(5): p. 485-497.Erickson, 
A.J., J.S. Gulliver, and P.T. Weiss. 2007.  

Principles for managing the southwest’s 
urban water environments. Southwest 
Hydrology Magazine, Holway, J., and L. Baker, 
December 2009.

Connecting 2iE with U.S. Universities. 
Baker, L. 2009.2iE (International Institute for 
Water and Environmental Engineering)  
Newsletter, http://2ie-edu.org/elic

Estimated Use of Water in the United 
States in 2005, 2009. Kenny, Joan F.; 
Barber, Nancy L.; Hutson, Susan S.; Lin-
sey, Kristin S.; Lovelace, John K.; Maupin, 
Molly A. The circular is posted on line:                                        
pubs.er.usgs.gov/usgspubs/cir/cir1344
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