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Wood-chip filled trenches
filter runoff from fields
By Zoe Martin
lowa Farmer Today

f f 7(IOLS]{)CK - A 2-ioot-tall box sticking out of the fro-
l/U ,.,', g.nu,r.i at the eclge of Wright Countv lalr.r.rt-.r Arliss
Y Y .\rerse's lrero rs ,le ().r\' \rg, s{Jnl('rlrag r.rrasui, rs

happening below.
In fall 201 l, Nielsen built a'"vnodchip bioreactor.'I'he 160-fbot-

long, 40-loot'r,r,icle trench filled with woodchips intercepts runoff
frorn the acljacenl lielcl, and filters nitlates florn the water befbre
it contintrcs tloi,r,nstrearn.

l hat lrox rnonitors holv welIit's working, and results so lar trave
becrt promising.

"We've got enough clata from it we can see lve're gettir)g our
riitratos Irandled pretty easily," Nielsen said.

See PcLge 3: Plltsr r r I
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Arliss Nielsen's 2-year-old bioreactor measures the arnount of nitrates in water going in and
out through two above-ground monitoring boxes.
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Early test results
are promrsrng
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"If (the water contains) 10
parts per million or less, it's safe
to drink. I wouldn't drink it, if I
were you, but it's safe to drink.

"Since we've put that in, we
have not exceeded 10 ppm."

Since trials began in 2007, the
structures have garnered inter-
est as one piece of Iowa's Nutri-
ent Reduction Strategy puzzle.

Chad Ingels, a watershed spe-
cialist with Iowa State University
Extension, has worked with the
trials from the beginning.

The simple structure took
some refining - a liner in sandy
soils, overflow capacity in case
of flooding- but newer models,
such as Nielsen's, are delivering
better-than- expected results.

"We put in a couple more in
2011, and one had fairly good
results - upwards of 90 percent
(nitrate) reduction in water go-
ing through," Ingels said. 'A lot
of times you're looking at 40-70
percent reduction."

Nielsen worked with Keegan
Kult, Iowa Soybean Association
watershed management spe-
cialist, who has been involved in
installing about 20 bioreactors

with project funding from sever-
al Midwest universities and Ag-
riculture's Clean Water Alliance.

Most of the bioreactors are
smaller than Nielsen's, about
100 feet long by 15 feet wide and
match the depth of the tile line

- 4 feet.
At that size, the woodchip

bioreactors cost about $8,000 to
$10,000.

"It's pretty simple, not as com-
plicated as the name sounds,"
Kult said, describing the system.

The bioreactors intercept
tile lines from fields and divert
some flow through the wood-
chips. Naturally occurring soil
microbes breathe in nitrates and
release them as nitrogen gas.

They're a relatively new proj-
ect, and Ingels still has ques-
tions.

"The bioreactors are certainly
something that still needs to be
evaluated," he said. "It's import-
ant we flnd out how well they
work before we get too excited
about widespread adoption."

For example, no one knows
how long the bioreactors will
continue to work.

Researchers say anywhere
See page 4: f lllgle r r r
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Woodchip bioreactors,
simple trenches filled
with woodchips,lower
nitrates in water run off.



Bioreators most useful as part of system
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from 12-20 years is possible.

They also need trials in specif-
ic situations, such as targeting
fields with high nitrate delivery.

"Where we have annual ma-
nure applications, where ni-
trates might be higher, those
would be great locations to see
trials," Ingels said.

Cost share so far has been lim-
ited, and the reach of the struc-
tures is limited as well.

Nielsen's bioreactor works on

iust 54 ofthe 1,200 corn and soy-
bean acres he farms rarith his son
in North Central Iowa.

"In order to get the whole
farm, you'd have to have a lot of
bioreactors," Nielsen said. "That
poses a question."

Kult said it's also a tough prac-
tice to sell because there are no
direct beneflts to farmers - the
benefits flow downstream to the
Gulf of Mexico.

Matt Helmers, ISU ag engi-
neering professor, said biore-
actors could be most beneficial

in a suite of nutrient-reduction
strategies.

"Bioreactors are certainly one
of the practices being looked at,"
he said.

"There are many other prac-
tices we're looking at to reduce
nutrient movement, things like
cover crops, wetlands, resaturat-
ed buffers."

Nielsen attributes his healthy
nitrate numbers to other stew-
ardship practices.

"It's in a field of 54 acres of
cover crops and no-till," he said.
"We managed to control the ni-

trogen even before it got to the
bioreactor."

According to the monitor, the
water flowing off the field al-
ready contains less than 10 ppm
nitrates.

The structure is most useful in
gauging the success of his cur-
rent practices, he said.

'A bioreactor is a good barom-
eter of what you're doing back
up in the field," Nielsen said.
"It gives you some direction
that the practices you are using
above the bioreactor are work-
ing or they arent."



ISU scientists team up to keep nitrates on fields
A MES - Keeping N fertilizer

A or, fields, to srippon opti-
4 lmum crop growth, and out
of streams and rivers is no simple
formula. It's complex.

"Think 'writing a novel' versus
'writing a recipe,' " slid Matthew
Helmers, an associate professor of
ag and biosystems engineering at
Iowa State University.

He is working r"ith teams of sci-
entists who are field-testing prom-
ising strategies, using a systems ap-
proach, according to a news release.

\,Vhether present naturally in the

soil or added during chemical fer-
tilizer application, nitrogen not tak-
en up by crops can move with water
flowing through soil during rains
and snow melt and into streams
and rivers where extess niuogen
can cause adverse health and eco-
logical effects.

To address the issue of nitrogen
and other farm nutrients leav-
ing fields, ISU scientists, includ-
ing Helmers, worked with sci-
entists from the USDA-ARS, US-
DA-NRCS, the Iowa Department of
Agriculture and the Iowa DNR on

the Iowa Nutrient Reduction Strat-
egy Science Assessment, which was
flnalized in May.

The assessment highlighted
the state's nonpoint source nitrate
reduction goal of 41 percent be-
comes attainable only when the
problem and the solutions are seen
through a wide lens of intercon-
nected ecological and social sys-
tems, which present a multitude
of opportunities to minimize loss,
Helmers explained.

"lVhen we look at in-fleld and
edge-of-fleld opportunities, for ex-

ample, we can start by doing the
best job we can, putting the right
amount of nitrogen on as close as
possible to when the crop needs it,"
he said.

Helmers leads ISU's Ag Water
Management Research Group,
which is a multi-tiered effort
to study and analyze the ef-
fect of ag-management practices
on surface and subsurface drain-
age.

He also is a principal investigator
on the fleld research team of the
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Climate and Corn-based Crop-
ping Systems Coordinated Agri-
cultural Project, also known as

the Sustainable Corn Project.
It's a t0-university research

project in the Midwest, fund-
edib: the USDA and Ied by ISU.
Team members are gathering

and analyzing fleld trial data
from 35 sites and thousands of
farmers in eight Midwestern
states in an effort to create a
suite of practices that make
corn-based systems more re-
silient in response to climate
change.

The project includes fleld tri-

als of practices, such as cover
crops, which have the potential
to reduce soil and nutrientlosses
under saturated soil conditions.

Some of his colleagues on
the Sustainable Corn team are
testing fertilizer application do-
ne with equipment that sens-
es the nitrogen needs of each
plant and adjusts the rate of ap-
plication accordingly.

Applytng nitrogen fertilizer
in the "right amount and at the
right time" is an essential step,
but not enough,,said Helrlters,

who sees opportunities for re-
duction "with every input and
output of the cropping system."

Results from field trials have
made him a staunch support-
er ofcover crops, which can hold
nitrogen in the soil.

"The Science Assessment
showed that cover crops can re-
duce nitrate transport by approx-
imately 31 percent. They are go-

ing to have to be a major player, if
we want to reduce nutrient load-
ing to water bodies dor,rrnstream
of row crops," Helmers said.


