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Edge Of Field Filters

In previous newsletters, we have looked at cov-
er crops, the 4Rs, filter strips and saturated 
buffers and the benefits they can provide for 
protecting water quality in the Raccoon River. 

Much, but not all, of the nitrogen leaving farm 
fields is Nitrate-N that has leached through un-
derground water in the soil profile to tile drains. 
This newsletter we will take a look at three 
things landowners can consider implementing 
that effectively reduce nitrate removal as well 
as serve as an asset improvement to the farm.

Drainage Water Management
Drainage water management reduces the amount of water leaving a field by managing the timing and 
amount of water discharged through tile. By keeping water in the field longer, the practice can reduce 
annual nitrate loads from about 20 percent to 50 percent, depending on location, climate, soil type, 
and cropping practice.

The practice is only suitable on fields that need drainage, and is most appropriate where a pattern drain-
age system (as opposed to a random system) is installed or is feasible. The field should be flat (gener-
ally less than 0.5 percent slope) so that one control structure can manage the water table within 1 to 2 

It’s been four years since Iowa passed the Iowa 
Nutrient Reduction Strategy, a voluntary effort 
that focuses on reducing the amount of nitrates 
and phosphorus that leave Iowa land and flow 
down Iowa streams and rivers to the Mississip-
pi River and the Gulf of Mexico. In those four 
years, it’s become more apparent than ever that 
it will take a combination of practices to meet 
the goal of reducing nitrate and phosphorus 
loads in waters leaving the state by 45 percent.

feet for as many acres as possible. 
One structure can typically control 
at least 10 to 20 acres. With proper 
management of the structures and
timely rainfall, the potential exists 
to improve crop yields. 

Structure costs range from $500 to 
$2,000 (plus installation), depending on 
height, size of tile, structure design, man-
ufacturer, and whether it is automated. 



Denitrifying Bioreactors 
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A bioreactor is an edge of field denitrifying prac-
tice that involves placing carbon material such as 
wood chips in an underground trench. The biore-
actor intercepts tile lines, usually near the tile out-
let at a ditch or stream. The wood chips facilitate 
colonization of soil bacteria that convert nitrates 
in drainage water to nitrogen gas. The denitrifica-
tion reduces the amount of nitrate-N loss to water 
by 30 to 70 percent, with an average of 43 percent. 
Bioreactors are most suitable for 6”-10” tile lines, 
and are designed to treat nitrate in drainage areas 
from 30 to 80 acres. Most of the bioreactors installed 
in Iowa to date have been 100 to 120 feet long and 
10 to 25 feet wide, which works well in existing 
filter strips. Their life span is estimated at 15 years, 
when wood chips may need replacing or control 
structures may need significant maintenance. 

“A water control structure installed at the up-
per end of the trench intercepts and diverts tile 
water into the bioreactor,” says Keegan Kult of 
the Iowa Soybean Association, who has helped 
Iowa farmers install more than 40 bioreactors. 
“Stop logs in the structure control flow of tile wa-
ter into the bioreactor and can allow tile water 
to bypass the bioreactor in times of high flow,” 
he adds. “That bypass feature keeps water from 

Installation of a denitrifying bioreactor.  Photograph by Jason 
Johnson, NRCS Iowa.

backing up into the field. Stop logs in a second 
water control structure at the lower end of the 
bioreactor control how fast water moves through 
the bioreactor.”Depending on bioreactor size and 
topography, costs for one range from $6,000 to 
$12,000. There is likely cost-share for the practice 
from NRCS. Webster County farmer Arlo Van 
Diest, one of very few farmers in the country with 
2 bioreactors on his land, added the bioreactors 
to strip till and cover crops to improve water and 
soil quality. “I like these bioreactors,” Van Diest 
says. “I like seeing what they can do to clean the 
water. We can monitor and measure the nutrients 
in the water above and below the bioreactor, so 
we know how much nitrate we are removing.” 

Strategically Placed Wetlands
While bioreactors have been getting attention 
as edge of field practices with a small footprint 
on the landscape, strategically placed restored 
wetlands may be the practice that puts farm-
ers over the top to meet the state’s Nutrient 
Reduction Strategy goals.

Many years of research and 15 years of wet-
land monitoring by Iowa State University con-
firm properly sized and placed wetlands are 
one of the most effective nitrate removal prac-
tices in Iowa’s tile-drained landscapes. Re-
moval rates vary; monitoring shows that on

average, larger wetlands can remove 30-70 
percent of nitrate from tile water entering the 
wetland. The Conservation Reserve Enhance-
ment Program (CREP) is being used to reduce 
nitrate loads in streams in 37 counties in central 
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Strategically placed wetlands reduce tile-line nitrates.
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and north central Iowa. CREP wetlands offer 
land rental payments for 15 years, or a perma-
nent easement choice may be made. The state 
of Iowa offers cost reimbursement for installa-
tion. CREP wetlands are selected and designed 
for drainage areas of at least 500 acres. It’s been 
almost five years since Tim Minton restored a 
6-acre wetland along a stream that had flood-
ed his crops and made the land tough to farm. 
The Dallas County, Iowa farmer, followed that 
up with a second wetland that drains 2500 acres.

“It’s made the rest of the field easier to farm. The 
payments are fair, and the people were good to 
work with,” Minton says. Minton likes seeing 

wildlife in the surrounding prairie buffer, too.
“These wetlands are effective across the range of
conditions in Iowa, removing nitrate all year 
round,” says Iowa State University professor 
Bill Crumpton. “If we’re going to meet the state 
goal of 45 percent reduction in nitrate in Iowa’s 
streams and rivers, these CREP-style, larger wet-
lands are going to have to be part of the mix.”
 
“The larger wetlands are workhorses for ni-
trate removal,” says Matt Lechtenberg, overseer 
of the Iowa Water Quality Initiative established 
in 2013 to help implement Iowa’s Nutrient Re-
duction Strategy. “We know they work. There’s 
potential for thousands of them to help pro-
vide the long-term nitrate reductions we need.”

Iowa Soybean Association Conservation Assessment Opportunity

The Iowa Soybean Association (ISA) would like to work with farmers and landowners interested 
in learning more about their farm’s soil and water resources and USDA NRCS program 
opportunities. To provide this information, ISA conservation agronomists will complete a 
conservation assessment of your farm.

Using this information, ISA will provide you feedback on state and federal conserva-
tion programs that may help you reach your farm goals. The farmer and/or landown-
er can expect two visits from ISA staff – one to gather management information, field 
locations, and discuss goals/expectations and a second to review the completed assessment. 
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The conservation assessment will:
• Evaluate soil erosion and soil health
• Assess nutrient management
• Provide advanced geo-referenced mapping
• Recommend additional on farm testing and/or research 
• Integrate agronomic and conservation goals

Return the enclosed card for more information. 



Iowa Conservation Connect -- Connecting You with the Information You Need

Iowa Conservation Connect is a partnership of con-
servation agencies that care about protecting and pre-
serving our natural resources in Iowa. The partnership 

was formed to reach out to absentee and non-opera-
tor landowners and connect them with information 
and financial assistance available to help them main-
tain and improve the natural resources on their land.

Currently, about 60 percent of the agricultural land 
in Iowa is owned by people who either don’t live on 
their land or don’t operate their farmland. In parts of 
northern Iowa, this number is as high as 70 percent. 
The purpose of Iowa Conservation Connect is to bet-
ter assist landowners who live away from their land.

If you are a landowner interested in natural re-
sources conservation and want to learn more 
about available programs, resources and sup-
port, Iowa Conservation Connect is here for you!

Jay Ford and the landowner advisor team are available to provide 
assistance – at no cost to you.

Strategically placed wetlands 
can remove 30-70 percent of 
nitrate from tile water.


