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LUXEMBURG, Iowa -- A Dubuque County farmer and a U.S. Army veteran concerned about what

flows into northeast Iowa's waterways enlisted in a new project designed to keep them clean.

Ernie Goebel's 350-acre farm sits along the North Fork of the Maquoketa River. Its watershed

originates in Clayton County, north of Holy Cross and Luxemburg and flows south. He remembers

catching fish in the stream as a child. He values water quality.

The watershed ranks near the highest of 25 similar-size Maquoketa subwatersheds for delivery of

sediment, phosphorus and bacteria in Iowa Department of Natural Resources and Maquoketa Alliance-

coordinated monitoring.

Goebel belongs to the North Fork Association, an organization comprised of landowners who live

along the North Fork, that meets periodically. Goebel recalled watching a movie about a bioreactor --

it's like a strainer that holds on to hazardous material -- at a recent meeting. Goebel, who farms a

corn-soybean rotation, explained that manure runs off when it rains and the nitrogen runs off from the

fertilizer applied on the fields. The bioreactor addresses only nitrates.

The association, through Iowa State University Extension, wanted to put one on Goebel's farm. He

thought it was a good idea.

"Here's a spot, if you're OK with it," Goebel said. "They came out, looked at it and said it was perfect -

- right along the road (Clear Creek Road)."

Goebel worked with Chad Ingels, an ISU Extension watershed specialist based in Fayette.

"Ernie has been great to work with," Ingels said. "He lined up the contractors to dig the bioreactor,

coordinated the wood chip delivery and groomed the completed bioreactor."

All that is left to do is sow grass seed over the bioreactor.

"Ernie has been very interested in promoting the benefits of the bioreactor and will be a great host as

we study how this bioreactor works," Ingels said.

Shieltz Construction of nearby Luxemburg installed the bioreactor. It's 15 feet wide, 100 feet long

and 4 1/2 feet deep. It's filled with wood chips -- two semi-tractor trailer loads -- and covered with a

mesh fabric that lets water through but not soil. It addresses runoff issues on about 100 acres, but

Goebel said another can be installed.

"If it works, it would stop all the problems they have in the Gulf of Mexico with the dead (hypoxic)

zone," Goebel said.



On a national scale, the Midwest contributes heavily to the growing hypoxic zone. Nitrogen from

fertilizers moves into the Mississippi River and eventually arrives in the Gulf, where it causes

explosive algae growth. It depletes oxygen and creates a "dead zone" that significantly impacts the

region's ecology and fishing-based economy.

Goebel said bioreactors are a good idea. They can be filled with any carbon source, but wood chips are

the most cost effective. Water from tile lines is diverted into the reactor, filtered through the chips

and the microorganisms break down the nitrates in water and expel it as gas. Treated water flows out.

"I was taught at a young age by my dad (Eugene) that we have to take care of the land," Goebel said.

"We don't really own it and I think it's a very good idea with the North Fork Association and all its

farmers that are all around here."

Ingels said the North Fork Maquoketa Headwaters watershed improvement project has been active

since 2008. The project is sponsoring installation of the biroreactor. The farmer-led watershed

council meets several times per year and is focused on improving the watershed. The council has been

funded through a grant from the Iowa Watershed Improvement Review Board.

A number of bioreactors have already been installed in Iowa, but most are in central Iowa, north of

Des Moines, where nitrate is a more critical concern and where there is much more tile drainage.

Goebel explained the water is tested every so often (for nitrogen, potassium and potash), and the

pollution gets "real high" after rainfalls. He said livestock owners are encouraged to build roofs over

their feedlots so manure does not run off after a hard rain. Building lagoons or catch basins below the

lots is also encouraged.

Goebel smiles at seeing the North Fork Association serve as an environmental poster boy.

"We are doing good stuff and everybody enjoys doing it," he said.

Ingels agreed.

"This is an important demonstration project because with good results it might provide producers with

another alternative for reducing nitrate delivery to Iowa streams," he said.

The Mississippi River Basin Healthy Watersheds Initiative (MRBI) provides cost-share assistance to

install edge-of-the-field monitoring stations. Locally the initiative has a project on going in the

Coffee Creek-North Fork Maquoketa River Watershed; Hewitt Creek Watershed, and Bear Creek

Watershed (Delaware County). Goebel lives within the Coffee Creek-North Fork Maquoketa River

Watershed.

Matthew Welsh, MRBI project coordinator, North Fork Maquoketa River Watershed Project,

Dubuque County Soil and Water Conservation District, explained through the project, the plan is to

install two subsurface automatic monitoring stations at Goebels (one above the reactor intake and one



below the bioreactor). The water quality monitoring stations will intercept tile water flow and test for

the following parameters: nitrogen, phosphorus, dissolved oxygen, turbidity, and bacteria. The

monitoring station will also download and install weather data. Data collected from this station will

help gauge the effectiveness of the bioreactor at straining out nitrate from the tile water.

"The data collected from the monitoring stations will be extremely helpful in the future for planning

conservation systems that help mitigate water quality impairments," he said.

The MRBI is a federal program administered by the federal Department of Agriculture-Natural

Resources Conservation District. In 2010, the Dubuque and Delaware districts applied for and

received MRBI funding to implement the project in the above-mentioned watersheds.


