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Edge-of-Field Monitoring of runoff from Agriculture 

For much of the history of watershed management, 
farmers and watershed scientists and managers have 
relied on in-field and in-stream/lake measures and 
mathematical models for tracking and managing the 
movement of soil, nutrients, and water. Edge-of-field 
monitoring provides valuable information at the 
interface of the field and the water body. Research 
scientists have been conducting edge-of-field 
monitoring for decades, but new advances in 
automated sampling technology has made it more practical for routine monitoring, leading to more 
edge-of-field monitoring on real, working farms.   

Information collected at the edge-of-agricultural fields allow us to: 1) quantify nutrient and sediment 
losses from individual management units such as a single field, 2) test the efficacy of conservation 
practices for a given set of conditions and 3) provide better understanding of the complex, biological, 
chemical and physical relationships that determine the fate of nutrients applied as fertilizer. 

The USDA’s Agricultural Research Service (ARS) have been a leader in conducting edge-of-field 
monitoring research in States such as Ohio, Iowa and Missouri to name a few.  Land Grant Universities 
have also been conducting edge-of-field monitoring research but have also developed programs to 
conduct edge-of-field monitoring on real, working farms as a means of education.  Some notable 
examples include the Discovery Farm program, which originated in Wisconsin but has spread to others 
States such as Minnesota, North Dakota and Arkansas.   

http://mrbconservationnetwork.net/about/confluence/current-issue/archive/
http://www.uwdiscoveryfarms.org/
http://www.mda.state.mn.us/protecting/cleanwaterfund/onfarmprojects/discoveryfarmsmn.aspx
https://www.ag.ndsu.edu/df
http://discoveryfarms.uark.edu/


In addition to providing valuable data linkages between farm management and water resource 
management, when supported by effective outreach programs like Discovery Farms, edge-of-field 
monitoring empowers farmers with meaningful information about their own farm and the soil and 
nutrients they may be losing to nearby lakes and streams. Discovery farmers can make decisions based 
on real data and find solutions that meet their conditions on their farm and for their situation.  Edge-of-
field monitoring and associated outreach programs also empower farmers to educate other farmers, 
which can bring awareness, credibility and new solutions.    

Other programs that utilize edge-of-field monitoring and farmer educational networks include 
Mississippi State’s Research and Education to Advance Conservation and Habitat, or REACH 
(http://www.reach.msstate.edu/)and Louisiana’s Master Farmer program 
(http://www.lsuagcenter.com/en/environment/conservation/master_farmer/).   

USDA’s Natural Resources Conservation Service (NRCS) has been critical in expanding the use of edge-of-
field monitoring. NRCS recognized the power of edge-of-field monitoring in evaluating the effect of 
conservation practices that they routinely provide financial incentives for adoption.  In a novel 
approach, NRCS decided to provide agricultural producers financial incentives for edge-of field 
monitoring known as conservation activities 201 and 202 
(http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/technical/cp/nca/) where farmers can be 
compensated for hiring a contractor to conduct edge-of-field monitoring.  This innovative approach has 
no doubt increased interest in edge-of-field monitoring on real, working farms. 

In a relatively short period of time, edge-of-field monitoring has evolved as a research concept and tool 
as routine practice to document runoff water quality on real, working farms.  Researchers will continue 
to improve the process of edge-of-field monitoring as this data is helping empower farmers to become 
leaders and educators of their fellow farmers in addressing water quality.  Efforts such as NRCS’ 
Conservation activity 201 and 202 is providing a catalyst for more widespread edge-of-field data, which 
in turn will ultimately help modelling efforts as we all strive to protect our water resources. 

Sincerely, your Co-Editors: 

Mike Daniels, Ph.D. 
Professor, Extension Water Quality 
University of Arkansas 
Division of Agriculture 

Rebecca Power 
Interim Director, North Central Region 
Water Network 
University of Wisconsin 
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Agricultural Conservation Planning Framework Toolbox for Watershed Planning Now 
Available Through the NCRWN Website 

M.D. Tomer, S.A. Porter, and D.E. James 

USDA-ARS, National Laboratory for Agriculture and the Environment, Ames IA 

Midwest farmers need to reduce nutrient losses impacting the Gulf of Mexico and Great Lakes. This 
challenge is continental in scale, but involves the management of thousands of small watersheds 
comprising millions of farm fields. A new GIS-based toolbox, called the Agricultural Conservation 
Planning Framework (ACPF), has been developed by the USDA-ARS National Laboratory for Agriculture 
and the Environment to address local planning needs on a site-specific basis, and is being trialed in a 
range of landscape and farm management settings across the Midwest. The ACPF toolbox is now 
available for download through the NCRWN website.  

The ACPF is based on a holistic planning concept that emphasizes soil health (Figure 1). Farming 
practices that control erosion, build soil organic matter, and improve nutrient-use efficiency can be 
thought of as the foundation of a “conservation pyramid”. Because of the broad importance of 
sustainable soil management, these ‘soil-building’ practices (e.g., minimum tillage, nutrient 
management, cover crops) are emphasized in the ACPF concept without geographic emphasis or 
“targeting”. However, because of the inherent “leakiness” of agricultural systems, additional 
conservation practices are often needed to “trap and treat” nutrient losses when and where they occur. 
These practices are most effective when placed to intercept water where it accumulates in a watershed. 
The ACPF provides a way to identify those locations in agricultural landscapes where water accumulates 
and that are suited for the placement of “trap and treat” conservation practices.  

The ACPF is a set of tools that apply criteria to mapped information including soil survey, land use on a 
field-by field basis, and high resolution elevation data from LiDAR (light detection and ranging) surveys. 
Each tool suggests suitable locations for a different type of practice; the combined results provide an 
‘inventory’ of conservation opportunities found in fields, below fields, and in riparian zones where water 
quality improvement and other ecosystem services can be realized. Because tile drainage carries 
substantial loads of nutrients, especially nitrate-nitrogen, to Midwestern streams, several of the tools 
identify options to manage or treat tile drainage water. There is also a riparian classification routine that 
allows riparian buffers to be matched to streamside settings throughout a watershed. 
Results produced by the practice placement tools are not recommendations, but provide a planning 
resource that enables local conservationists and landowners to identify preferred practices and 
locations suited to their own landscape. Planning scenarios comprised of different combinations of 
practices can be developed and evaluated through a collaborative process involving local landowners. A 
simple spreadsheet approach can be used to rank planning options, or a watershed model can be used 
to evaluate given planning scenarios. Research is underway to evaluate the utility of ACPF results in 
watershed planning processes, and to allow ACPF results to be incorporated into watershed models.  



High resolution input data that are of consistent quality are the key to the ACPF and its capacity to be 
applied across a range of agricultural landscapes found in the Midwest. Through the website 
(www.northcentralwater/acpf), there are links to soils and land use input data for more than 4000 

HUC12 watersheds in Iowa, Illinois, and 
southern Minnesota. Expansion of the 
ACPF database is underway. The LiDAR-
derived high resolution terrain data must 
be obtained by the user and processed to 
provide hydrologic connectivity 
throughout the watershed, and to develop 
an accurate representation of the 
watershed’s stream network The ACPF 
toolbox includes a set of tools that help 
the user process the terrain data, which 
then allows the conservation practice 
siting tools to provide accurate results. 
Further information is available through 
the website, including links to several 
published papers that are available open-
access. Training resources and workshops 
will also be announced through this 
website. 

Back to top 

 

2015 Gulf Hypoxia Update: Task Force Report to Congress 

Lee Riley University of Arkansas Division of Agriculture, Little Rock AR 

The Mississippi River/Gulf of Mexico Watershed Nutrient Task Force was established in 1997, and 
chartered in 1998. The goals of the Task Force are to understand the causes and effects of 
eutrophication in the Gulf of Mexico and coordinate activities to remediate effects of hypoxia. Activities 
include coordinating and supporting nutrient management activities from all sources, restoring habitats 
to trap and assimilate nutrients, and supporting other hypoxia related activities in the Mississippi River 
and Gulf of Mexico watersheds. 

The first Action Plan from the task force was released in 2001, outlining a strategy to reduce Gulf 
hypoxia and calling for a progress assessment of its stated goals; Costal, Within Basin, and Quality of 
Life, as well as deciding a future course of action.  The Task Force’s progress has been assessed a few 
times since its creation and The Action Plan was revised in 2008.  After the 2013 assessment, the federal 
members of the taskforce issued a unified federal strategy to guide assistance to states and continue 
support of scientific research.  The Task Force also expanded partnerships with likeminded conservation 
organizations.  In 2014 the Task Force entered into an agreement with land grand universities in the 
Mississippi and Atchafalaya River Basin to expand conservation and nutrient management research and 
outreach. 

Figure 1. A conservation pyramid that provides the conceptual 
basis for this watershed planning approach (Tomer et al., 2013). 

http://www.northcentralwater/acpf


Recently the Task Force submitted their 2015 report to Congress, which is the first of what will be 
biennial reports.  The report highlights the Task Force’s key successes and lessons they’ve learned, and 
recommendations for the future. 

The 2013 reassessment by the Hypoxia Task Force showed progress. Over the previous five years the 
Task Force had been targeting funds where they deemed the most needed, increasing agricultural 
conservation practices, developing state nutrient reduction strategies, and improving science and 
monitoring of water quality in the Mississippi River Basin.   

The 2015 report states that as of January 2015, all Hypoxia Task Force states have a developed a draft or 
complete nutrient reduction strategy.  Nutrient reduction strategies make recommendations that 
stakeholders will need to take, to reduce nutrients from point and nonpoint sources in the Mississippi 
River and Gulf of Mexico watersheds.  The State strategies and other Task Force efforts are founded on 
the best available science, developed from federal agency tools and land grand university’s research and 
extension programs. 

According to the Task Force’s report, science and monitoring is continuing to advance. Throughout the 
Mississippi River Basin a network of long-term water quality monitors have been established.  The 
monitors provide a means to determine a basin-wide assessment of nutrient loadings, allowing for 
precise targeting for nutrient and pollution reduction efforts. 

In the 2013 report, the hypoxic 
zone in the Gulf of Mexico was 
15,120 square kilometers (5,800 
square miles), approximately 
double the size it was in 2012, the 
Task Force stated then that their 
goal of reducing the hypoxic zone 
to 5,000 square kilometers by 
2015 would not likely be 
achieved, though they claimed the 
science showed the goal, while 
lofty, was potentially attainable.   
However, the 2015 “Dead Zone” 
measured 16,760 square 
kilometers (6,474 square miles), larger than had been predicted, and three times the size of the stated 
goal. 

Referring to the 2013 Assessment, Nancy Stoner, acting Assistant Administrator for Water for the U.S. 
Environmental Protection Agency, and co-chair of the Task Force at that time said, “Achieving significant 
water quality improvements in water bodies as large as the Mississippi River and Gulf of Mexico takes 
time, and the increasing impacts of climate change such as more frequent extreme weather events pose 

Map showing distribution of bottom-water dissolved oxygen from July 28 to August 3, 
2015 west of the Mississippi River delta. Black lined areas — areas in red to deep red — 
have very little dissolved oxygen. (Data: Nancy Rabalais, LUMCON; R Eugene Turner, 
LSU. Credit: NOAA) 



additional challenges. The progress we’ve made across the board during the past five years provides an 
excellent foundation and we will work to accelerate our progress over the next five years.” 

The Task Force has and will continue to capitalize on its previous work, the foundation Stoner referred 
to, and has now amended its time line of reducing the Gulf of Mexico hypoxic zone to less than 5,000 
square kilometers.  The Task Force knew the 2015 goal was lofty; they have now set 2035 as the date to 
reach their goal, with an additional interim target of a 20 percent reduction in nutrient load by 2025. 

The Task Force intends to continue its efforts in advancing scientific and technical assistance in the 
Mississippi River Basin, furthering research to enhance target conservation practices on the ground, and 
looks forward to continued Biennial Reports to Congress on its progress.   The Task Force will continue 
implementing state nutrient reduction strategies, adopting quantitative measures, targeting vulnerable 
lands and quantifying nutrient load reductions via federal programs, and expanding and building new 
partnerships with likeminded conservation organizations and communities.  

Find a .pdf of the full 2015 report here:  Mississippi River/Gulf of Mexico Watershed Nutrient Task Force 
2015 Report to Congress 

Find a .pdf of the 2013 reassessment here: Reassessment 2013 Assessing Progress Made Since 2008 

For more information on previous Action Plans, The Mississippi River Gulf of Mexico Watershed Nutrient 
Task Force, Hypoxia, and Nutrient Reduction Strategies visit: http://www2.epa.gov/ms-htf 
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Tackling Gulf of Mexico Hypoxia in Arkansas 

Fred Miller University of Arkansas Agricultural Communication Service 

Bouncing along the edge of a field, Larry Berry 
points across the pasture toward a tree line 
marking the path of a creek bed.  A small plastic 
shed sits atop a wooden platform on stilts. 
“That’s one of two monitoring sites on the creek,” 
he said.  “The other is upstream where the creek 
enters the property.” 

The two monitoring stations track water flow and 
any changes in water quality that may result from 
excess fertilizer washed off the pasture by rain. 

Berry is a program technician working with 
Andrew Sharpley, professor of crop, soil, and 
environmental sciences with the University of Arkansas System Division of Agriculture.  Sharpley leads a 

CHECKING INTAKE— Program technician Lawrence Berry 
checks a water sampler intake in a creek bed at the edge 
of a farm field. 

http://www2.epa.gov/sites/production/files/2015-10/documents/htf_report_to_congress_final_-_10.1.15.pdf
http://www2.epa.gov/sites/production/files/2015-10/documents/htf_report_to_congress_final_-_10.1.15.pdf
http://water.epa.gov/type/watersheds/named/msbasin/upload/hypoxia_reassessment_508.pdf
http://www2.epa.gov/ms-htf


division research team that is working with scientists from other state and national agencies to reduce 
the size and impact of a hypoxic zone in the Gulf of Mexico. 

What are Hypoxic Zones? 

Hypoxic zones, also known as dead zones, are caused when excess nutrients in the water spur the 
growth of algae, which eventually dies and sinks to the sea floor.  Bacteria feed on the dead algae and 
that activity depletes oxygen that is normally saturated in the water.   

The resulting hypoxic zone has insufficient oxygen to support life and kills bottom-dwelling sea creatures 
that can’t swim away. 

The Gulf of Mexico hypoxia zone spreads out from the mouth of the Mississippi River and hugs the U.S. 
coastline.  It averages about 5,000 square miles in area, but varies seasonally and from year to year. It is 
the largest hypoxic zone in U.S. coastal waters and the second largest in the world. 

There are many nutrient sources, Sharpley said. Urban areas, septic and wastewater treatment systems, 
and agriculture can all contribute nutrients. 

Rains wash excess nutrients into waterways that eventually flow into the sea. The Gulf of Mexico 
hypoxic zone is fed primarily by the Mississippi River, which drains about 40 percent of the U.S. land 
surface. 

“Watersheds are naturally leaky,” Sharpley said. “Whenever we change the land, say by urban 
development or with agriculture, we can increase the leakage of nutrients. However, you can’t stop 
urban growth and everyone has to eat, so we need agriculture in the Mississippi River Basin.” 

Sharpley said it’s important to emphasize that farmers don’t want nutrients to run off their land. 
Nitrogen and phosphorus, whether from animal manure or commercial fertilizer, are valuable and often 
expensive resources.  Nutrient loss from agricultural fields is costly. 

Jeff Marley, a Washington County farmer, uses manure from his chicken houses to fertilize his cattle 
pastures and hay fields. What he doesn’t need he sells to corn, soybean and wheat farmers in 
neighboring states. 

“With the cost of fertilizer,” Marley said, “you want to keep it on your land.” 

Arkansas’ Role 

Sharpley said the U.S. Geological Survey conducted a modeling study in the late 2000s from which they 
ranked 42 watersheds, including two in Arkansas, as highest contributors of nutrients to the Mississippi 
River and the Gulf of Mexico. 

“Arkansas farmers were disconcerted that they were rated higher than many other agricultural states in 
terms of contribution to Gulf hypoxia,” Sharpley said.  “But the model considers proximity to the Gulf to 
be important.” 



He said nutrients from sources farther from the Mississippi River or that are near the northern reaches 
of the river become diluted or filtered during their long transit to the Gulf.  Arkansas’ prime farmland is 
adjacent to the Mississippi and also near the Gulf. 

“The high ranking doesn’t mean Arkansas is leaking more nutrients than states that are ranked lower,” 
he said.  “We’re just closer, so the model assumes it has a greater impact on the Gulf. This is why 
farmers are keen to be involved in this type of work and know exactly what is running off their fields. 

What We’re Doing About It 

Berry and Sharpley calibrate an auto sampler in one of their monitoring sites to sip 100 milliliters of 
water per cycle.  The device automatically collects water and measures flow rate during rain events, 
something that would be impossible for the scientists to do at all their sampling sites scattered around 
the state. 

Sharpley and other Division of Agriculture researchers 
and extension specialists are working with federal and 
state agencies under the Environmental Protection 
Agency’s Mississippi River/Gulf of Mexico Watershed 
Nutrient Task Force to assess Arkansas’ nutrient 
contribution to the hypoxia problem. 

“Nationally, the aim is to target critical areas of concern 
rather than to treat all areas the same,” Sharpley said. 
“Locally, we’re using precision instrumentation and 
laboratory analysis to build a more accurate base of 
documentation of Arkansas’ nutrient loss to the 
Mississippi River Basin.” 

In Arkansas, Sharpley is working with the state office of 
the Natural Resource Conservation Service, the Arkansas 
Association of Conservation Districts, the Arkansas 

Natural Resource Commission and the Arkansas Farm Bureau. They are evaluating existing nutrient 
management programs in place on Arkansas farms and studying new practices for reducing nutrient 
losses to the Mississippi River Basin. 

“We’re monitoring impacts of the conservation measures in place and measuring their effectiveness at 
reducing nutrient loss,” Sharpley said.   

Using auto-sampling monitors like the one they were calibrating on Ron Morrow’s farm in western 
Washington County, Berry can record and analyze any water quality changes that may take place in 
streams that run through farmland. 

AUTOMATED SAMPLING — Andrew Sharpley, 
professor of crop, soil and environmental sciences, 
calibrates an automated water sampler for a 
sampling site along a stream in a farm field. 



“A lot of research goes along with monitoring 
to develop best management practices,” 
Sharpley said.  “This work is advancing our 
understanding of these practices and their 
effectiveness in reducing nutrient loss.”   

The Division’s research and extension efforts 
are done in concert with farmers through 
such programs as Discovery Farms, co-
directed by Sharpley and extension water 
quality specialist Mike Daniels, where the 
results can be measured on working farms 
and evaluated for practicality and 
effectiveness. There are nine Arkansas 
Discovery Farms in the hypoxia study — three 
animal operations, including Marley’s and Morrow’s farms in Washington County, and six row crop 
farms. 

Marley said the best management practices he’s put in place, based on Division of Agriculture research, 
have made a difference in his operation. Soil tests have shown elevated nutrient levels in his fields, so he 
only applies chicken manure to his land once every three years. The rest is sold to row crop farmers in 
Kansas, Missouri and Oklahoma. 

He also tests the nutrient levels in the chicken manure.  “I want to know what’s in it,” he said. “Also, 
state regulators do spot checks, and they want to know what’s in it.”   

Marley’s row crop customers also want to know what they’re paying for. “A decent set of records on 
nutrient content is necessary,” he said. 

Sharpley said Arkansas has made notably more progress in these areas of research and development 
than other states with similar programs.  The results have drawn the interest of the EPA in what the 
state is doing. 

Research Goals 

Sharpley said it’s doubtful that hypoxic zones could ever be eliminated and no one knows how large the 
hypoxic zone was a century ago. As he noted, watersheds are leaky by nature, and there are too many 
sources of nutrient loss besides agriculture. 

But research, development and demonstration of improved management practices are aimed at 
encouraging wider adoption, reducing the size of the zones and mitigating the resulting environmental 
and economic losses.  “What we may be looking for,” he said, “is what level of hypoxia we can live with 
and what it will take to achieve it.” 

Back to top 

SUSTAINABILITY RESEARCH — Extension water quality 
specialist Mike Daniels, right, describes Division of Agriculture 
research efforts on the Maus family farm near Atkins during a 
tour attended by Sen. John Boozman, left. The Maus farm is a 
division Discovery Farm, using research, demonstrations and 
monitoring to achieve agricultural sustainability. 



USDA Invests $30 Million to Improve Water Quality in Mississippi River Basin 

73 projects will help farmers, ranchers target conservation in high-priority watersheds 

USDA's Natural Resources Conservation Service (NRCS) will invest $30 million this year in 33 new 
projects and 40 existing projects to improve water quality in high priority watersheds the Mississippi 
River Basin. These projects reduce loss of nutrients and sediment to waters that eventually flow into the 
Gulf of Mexico. 

"By targeting small priority watersheds within the Mississippi River basin, we are helping to deliver local 
water quality benefits and contributing to large-scale improvements for the Basin as a whole," Secretary 
Vilsack said. "Water quality is important to everyone, at all levels of government, to private landowners, 
and in rural and urban areas alike. The many partnerships created through this initiative are both 
impressive and promising to the future of these watersheds." 

These projects are funded through NRCS' Mississippi River Basin Healthy Watersheds Initiative (MRBI), 
which uses several 2014 Farm Bill conservation programs, including the Environmental Quality 
Incentives Program (EQIP), to help farmers adopt conservation systems to improve water quality, 
enhance wildlife habitat, and restore wetlands. Since MRBI's start in 2009, NRCS has worked with more 
than 600 partners and 5,000 farmers to make conservation improvements on more than 1 million acres 
in the region. 

Through these partnerships, the initiative more than quadrupled the number of contracts addressing 
water quality concerns in targeted project areas. NRCS will invest $30 million per year over the next 
three years, as part of a $100 million commitment from the 2014 Farm Bill. 

New projects include: 

• Kickapoo River, Wisconsin: NRCS will work with Crawford and Vernon County Land Conservation 
Departments and others to assist landowners and producers in addressing nutrient and 
sediment losses from cropland and degraded pastures. Citizen water quality monitoring from 
the Valley Stewardship Network volunteers will provide data to support load-reduction goals. 
NRCS plans to invest $847,000 in fiscal year 2016 as part of a $5.3 million commitment in the 
watershed over four years. 

• Upper Birds Point, Missouri: NRCS will work with Mississippi County Soil and Water 
Conservation District and others to target high vulnerability cropland and implement a system of 
practices to reduce sediment and nutrient loss, improve migratory bird habitat and protect 
shallow groundwater. NRCS plans to invest $436,000 in fiscal year 2016 as part of a $2 million 
commitment in the watershed over four years. 

• Upper Bayou-Macon, Arkansas: NRCS will work with Desha County Conservation District and 
others to implement water quality practices on 35 percent of high-priority acres to significantly 
reduce nutrient and sediment loading to Upper Bayou Macon and improve habitat for four 
threatened and endangered aquatic species found in Bayou Macon – the Pallid Sturgeon, Fat 

http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/programs/initiatives/?cid=stelprdb1048200


Pocketbook, Pink Mucket and Scaleshell. NRCS plans to invest $794,000 in fiscal year 2016 as a 
part of a $4 million commitment in the watershed over four years. 

• Slocum Creek, Iowa: NRCS will work with the East Pottawattamie Soil and Water Conservation 
District, the City of Oakland, and the Iowa Department of Agriculture and Land Stewardship, 
among others, to identify and treat high priority acres in the watershed. This project will support 
efforts to improve water quality for residents of the watershed as well as the Iowa nutrient 
reduction strategy. NRCS plans to invest $294,000 in fiscal year 2016 as part of a nearly 
$700,000 commitment in the watershed over the next three years 

See the full list of projects. 

Findings from a 2013 report by the USDA's Conservation Effects Assessment Project (CEAP) show that 
conservation work on cropland in the Mississippi River Basin has reduced the amount of nitrogen and 
phosphorus flowing to the Gulf of Mexico by 18 and 20 percent, respectively. CEAP models have also 
shown that the targeted approach of MRBI has enhanced the per-acre conservation benefit by 70 
percent for sediment losses, 30 percent for nitrogen losses and 40 percent for phosphorus losses, when 
compared to general program activities. 

MRBI is one of many landscape-level efforts to address water quality. Similar efforts are ongoing in the 
Great Lakes region, Gulf of Mexico region, Chesapeake Bay watershed and California Bay Delta region. 
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Minnesota Farmers Restore Coldwater Stream in Driftless Area  

Julie MacSwain  

Natural Resources Conservation Service, Minnesota  

Pine Creek wanders through prairies and rocky 
bluffs, and forests and pastures, including the land 
where Ryan Pulley raises beef in southeastern 
Minnesota. Pine Creek is beautiful – fed by 
limestone springs and home to freshwater trout. 

Coldwater streams like Pine Creek flow throughout 
the Driftless Area, a unique Midwestern landscape 
marked by its craggy limestone, sandstone valleys 
and steep hillsides. This terrain, which was 
bypassed by the glaciers, is blessed with one of the 
highest concentrations of limestone spring creeks 
in the world. 

Ryan Pulley and his son look at Pine Creek, which flows 
through the land where he raises beef cattle in 
southeastern Minnesota. Photo: Julie MacSwain.  

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/initiatives/?cid=nrcseprd412623
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/technical/nra/ceap/na/?cid=stelprdb1176990
http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/programs/initiatives/?cid=nrcsdev11_023903
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/initiatives/?cid=stelprdb1046039
http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/programs/initiatives/?cid=stelprdb1047323
http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/programs/initiatives/?cid=stelprdb1047519


While beautiful, the land’s soil easily erodes. Heavy rains and flooding greatly degraded Pine Creek 
several years ago, causing its banks to erode and soil to wash into the stream. 

USDA’s Natural Resources Conservation Service worked with five farmers in the region as well as 
conservation partners like Trout Unlimited, Lessard-Sams Outdoor Heritage Council and the Winona 
County Soil and Water Conservation District to restore a four-mile section of the stream, which 
eventually sends its waters to the Mississippi River. 

Restoration work takes time. To restore the stream, NRCS worked with farmers to stabilize and smooth 
the sides of the creek. Then native shrubs and grasses were planted to hold the ground in place. This 
restoration work benefits Pulley because it safeguards his pastures against erosion. It also helps improve 
water quality, preventing sediment from polluting the shallow stream. 

Coldwater streams provide critical trout habitat. 
High amounts of sediment can cover the bottom 
of streams, preventing trout from spawning. The 
spring water provides a near constant flow of 
cold water, and the water – enriched with 
limestone – provides essential minerals for 
aquatic insects, a common food of trout. 

“Working on this project in Pine Creek has been 
challenging, but satisfying, as a NRCS district 
conservationist in Winona County,” NRCS’ Sue 
Glende said. “Knowing that I played a role in 
solving the bank erosion was gratifying.” 

NRCS provides technical and financial assistance 
to farmers to help them implement conservation practices on their land. This assistance covers part of 
the cost. NRCS uses a variety of Farm Bill conservation programs to provide assistance as well as 
targeted initiatives to accelerate the delivery of the programs. NRCS launched the Driftless Area 
Landscape Conservation Initiative in 2013 to help restore and protect the unique landscape. 

For more on technical and financial assistance available through conservation programs, visit 
nrcs.usda.gov/GetStarted or a local USDA service center. 

Back to top 

 

 

 

 

Pine Creek is one of hundreds of spring-fed streams in the 
Driftless Area, a unique landscape in Minnesota, Wisconsin, 
Iowa and Illinois. Photo: Julie MacSwain.  

http://www.nrcs.usda.gov/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/farmbill/rcpp/
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/initiatives/?cid=stelprdb1117519
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/initiatives/?cid=stelprdb1117519
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/newsroom/releases/?cid=stelprdb1193811
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/newsroom/releases/?cid=nrcsdev11_000242


Healthy Soils for Healthy Waters Symposium & Edge of Field Monitoring 

Lee Riley University of Arkansas Division of Agriculture, Little Rock AR 

 

Early last month 215 of the world’s agricultural and natural 
resource leaders meet in Memphis, TN for the Healthy Soils for 
Healthy Watersheds (HSHW) symposium, and Edge of Field 
Monitoring conference.  Researchers, conservation 
professionals, farmers, and agricultural professionals from 
across the world met to discuss edge of field monitoring 
research, nutrient reduction strategies, as well as successes 
and challenges of their respective conservation programs. The 
conference focused on identifying and developing methods to 
document progress and milestones of conservation efforts in 
meeting Mississippi River Basin nutrient reduction goals, as 

well as Great Lakes Basin nutrient reduction goals. 

The conference was led by the University of Arkansas and the Soil & Water Conservation Society on 
behalf of the Hypoxia Task Force and SERA 46. The conference began with an opening symposium on the 
HSHW initiative and focused on crop consultant and producer experiences with Nutrient Management 
and Soil Amendments, Quality No-Till, Cover Crops, and Water Management.  The Edge of Field 
Monitoring Conference focused on region specific case studies in the Great Lakes and Mississippi River 
watersheds to further management practices to meet national water quality goals. 

Breakout sessions focused on research and monitoring results, the implications of those results, and 
project implementation.  Keynote presenters included  Ann Bartuska, Deputy Under Secretary for  
Research, Education, and Economics, US Department of Agriculture;  Ellen Gilinsky, Senior Advisor, 
Environmental Protection Agency; and  Bill Northey, Iowa Secretary of Agriculture, Iowa Department of 
Agriculture and Land Stewardship. 

Everyone departed the meeting with a greater appreciation of the strives and efforts being made 
throughout the Mississippi River and Great Lakes regions to better understand, and adapted sustainable 
and effective nutrient reduction strategies.  
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