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Project Final Report 
to the Nutrient Research & Education Council 

 
February 12, 2016 

 
Project Title: Demonstration and Monitoring of Nutrient-Removal Wetlands in the Big Bureau 
Creek Watershed 
 
Report Period Covering: April 6, 2015, through February 12, 2016 
 
Project Overview 
In early 2015, the Nutrient Research and Education Council awarded the Wetlands Initiative 
(TWI) a $140,000 grant in support of our project to advance the use of small, precisely sited 
constructed wetlands—a Farm Bill conservation practice that is extremely little-used in 
Illinois—to naturally capture and remove excess nutrients leaving farm fields through tile 
drainage. This project focuses on partnering with farmers to install several demonstration sites of 
the practice on their properties; holding field days to allow farmers to learn about the practice 
hands-on; working with ag-sector groups on other communication and outreach strategies; and 
partnering with the University of Illinois at Chicago (UIC) to perform water quality monitoring 
and analysis of the first two wetland sites to quantify their nutrient removal effectiveness. 
 
This project is initially based in the heavily agricultural Big Bureau Creek Watershed in north-
central Illinois. The long-term goal is for this highly effective practice to be replicated across 
Illinois as a practical solution to nutrient runoff. 
 
Results to Date 
The Wetlands Initiative and project partners have made the following progress to date on project 
objectives. 
 
1) Assist farmers in installing constructed wetlands on their properties.  
In March 2015, the first landowner signed up for Conservation Program CP39 (Constructed 
Wetland) through the Conservation Reserve Program with the Farm Service Agency. This 
enrollment is the first CP39 practice contract that the local office has executed. In partnership 
with the Illinois Land Improvement Contractors Association (ILICA), TWI held a three-day field 
expo in August 2015, during which this first nutrient-removal wetland was built on the farmer’s 
property (see attached photo page and site time-progression photos).  
 
Meanwhile, TWI continued one-on-one outreach to more farmers to install a constructed wetland 
on their properties. To date, six farmers have entered the “pipeline” of interested candidates and 
are progressing through the initial review, site investigation, and wetland design stages (see 
attached table anonymously detailing this progress). As shown in the table, the setting of each of 
these wetlands will be different, which will provide a range of model wetland designs that will 
be provided to NRCS and will be suitable for replication by other landowners.  
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2) Promote replication of the wetland practice by peer landowners via field demonstration days 
and other outreach. 

A field expo on the constructed wetland practice was held on August 3–5, 2015. ILICA 
contractors completed the wetland installation at a discounted rate, and nearly 100 attendees 
from 13 counties participated in the expo to view the wetland being installed and to learn hands-
on about this and other conservation practices (see attached event flyer and AgriNews article). 
This event was the first conservation expo of its kind held in Bureau County and surrounding 
areas. Lunchtime speakers included Jean Payne, president of the Illinois Fertilizer & Chemical 
Association; Caroline Wade of the Illinois Corn Growers Association; and others. 
 
A self-assessment tool was administered to participants during each day of the expo in the form 
of a five-question survey. Of those who completed the survey, 88% felt that the expo had 
increased their knowledge and awareness of the constructed wetland practice and its 
effectiveness for nutrient removal. Importantly, 60% of respondents indicated they were either 
“somewhat likely” or “extremely likely” to implement one or more of the conservation practices 
they learned about at the expo in the next two years. TWI also gained other valuable feedback 
from participants and agency staff who attended that will be used to improve future field days, 
such as the need for more signage along nearby roads and more in-advance advertising. 
 
TWI has created a time-lapse video of the first wetland’s construction (viewable here: 
http://bit.ly/1OUXod9) and is sharing photos, drone video footage, and information with NRCS, 
Farm Service Agency, ILICA, and other project partners to disseminate on their websites. We 
anticipate that this first physical example of a wetland in the local area will greatly facilitate 
outreach efforts. A previous communication campaign that TWI conducted in the Big Bureau 
Creek Watershed found that farmers need to see the practice successfully demonstrated locally 
(within the same community) before they become receptive to trying it themselves.  
 
As additional wetlands are installed over 2016, TWI plans to hold more field expos that will 
allow farmers to see a wetland site under construction as well as revisit the progress of the initial 
wetland.  
 
3) With project partner Dr. Karl Rockne of the University of Illinois at Chicago (UIC), conduct 

water quality monitoring of the first wetland demonstration site to elucidate the exact 
processes of nutrient removal. 

 
Changes in proposed methodology 

The main change in our proposed methodology was to go from on-site sampling and analysis to 
autosampling with sample preservation for subsequent analysis. This decision was made based 
upon discussions with NREC, coupled with two developments regarding the feasibility of the 
proposed on-site automated analysis methodology. First, a major peer-reviewed study 
demonstrated the statistical validity of autosampling with acid preservation for nutrient analysis 
in the Florida Everglades. In the study, all analytes except for ammonia-N were not statistically 
significantly different with or without preservation and storage in the field for periods exceeding 
two weeks. For the case of ammonia-N, the analyses showed only a slight negative bias with 
storage, which was deemed acceptable by the researchers. The second development was the lack 
of electricity on site for the operation of the autoanalyzers. These results thus led us to adopt a 



Project Final Report to NREC – February 2016    3 

similar autosampling regime as used in the Everglades study. In addition, it has become clear 
that a remotely operated system is needed for adequately capturing rapidly progressing storm 
events without having to rely upon assistance from the farm personnel. We therefore have 
obtained autosampling equipment with a modem-activated sampling capability to achieve our 
project objectives. The autosamplers will be set up in February or March, and the data will be 
collected through the growing season as the wetland vegetation develops and in the fall.  
 

Initial sampling results and photos 

We have started to obtain samples in the winter period now that the site has been constructed. 
These results include samples obtained on-site for occasional analysis that cannot be preserved 
including pH, conductivity, total dissolved solids, alkalinity, dissolved oxygen (DO), and 
oxidation reduction potential (ORP). 

The results demonstrate that the water flowing into the wetland during winter is of relatively 
high quality with lower nutrient levels than expected. We hypothesize that this is due to a lack of 
nutrient transport into the baseline tile flow during the winter, even with two significant rain 
events prior to sampling (see Figure 1). Confirmation of this hypothesis will require continued 
sampling into the spring as fertilizer application and farm work begins. 

 
Figure 1. Daily precipitation totals for Ohio, IL during the month of December, 2015. 

UIC developed a sampling scheme to provide coverage of the wetland system to investigate any 
spatial variability in water quality, as well as treatment efficiency via samples at the wetland inlet 
and outlet, and finally upstream/downstream analyses in the receiving stream. For each of the 
locations field parameter testing included DO, ORP, conductivity, and temperature. Preserved 
and one unpreserved water sample (500 mL) was collected at each location following Standard 
Methods.  
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Figure 2. Treatment wetland cell viewed from the southwest. The inlet is on the north side of the 
cell in the background and the outlet is on the southeast corner of the cell to the right. 

 
A vertical collection sump is used to collect field and laboratory samples (Figure 3A) where the 
depth to water surface was 8.51 feet. Additional inlet field samples are collected occasionally at 
the inlet horizontal pipe that empties into the wetland cell (Figure 3B). 
 

A)    B)  
Figure 3. Sampling locations in the treatment wetland. Shown are A) the sampling access hole in 
the wetland inlet, and B) a view of the treatment cell from the inlet pipe looking southeast. 

 
By mid-December, water at the center of the wetland cell was just above waist depth and 1–2 
feet on the perimeter (Figure 2). The stop-logs were adjusted to bring the water level down to 
normal operating conditions. The stop-logs were removed after the January wetland seeding, and 
the water level will be raised as the vegetation grows. 
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A)    B)  

C)     D)  
Figure 4. Outlet sampling locations in the treatment wetland. Shown are A) the sampling access 
point in the wetland weir outlet; B) outlet pipe looking southeast showing flow into West Bureau 
Creek; C) view looking upstream of West Bureau Creek; and D) view looking downstream in 
West Bureau Creek. 
 
To date, the water quality results in winter 2015/16 show a relatively high water quality with 
lower ammonia and phosphorus than we expect to see once farm operations commence in the 
spring. Results are summarized in Table 1. The nitrate analyses are pending. The ion 
chromatograph needed for the analysis required technical service (now completed), as it was not 
operating correctly.  

 
Table 1. Summary of water quality data in the Thacker Farms treatment wetland. 

Parameter Inlet 
Wetland Cell 
and Outlet 

Creek 
Upstream 

Creek 
Downstream 

pH 7.21 ± 0.0 7.21 ± 0.29 7.69 7.10 
Alkalinity, meq/L 0.52 ± 0.05 0.47 ± 0.08 0.60 0.55 
Conductivity, �S/cm 1313 ± 4.9 1313 ± 15 1496 1383 
TDS, mg/L 638 ± 1.4 639 ± 6.6 731 675 
NH3-N, mg-N/L 0.084 ± 0.015 0.119 ± 0.069 0.105 0.053 
Total P, mg-P/L 0.086± 0.025 0.069 ± 0.041 0.134 0.106 
NH3-N/P ratio 0.99 ± 0.11 2.03 ± 1.85 0.78 0.50 
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Results of water quality sampling to date demonstrate that both ammonia-N and TP are lower in 
and through the wetland (but not statistically significantly lower) compared to the receiving West 
Bureau Creek receiving stream. However, the upstream water has a higher conductivity, 
alkalinity, and pH compared to the wetland effluent, resulting in lower levels downstream after 
mixing with the wetland effluent. There are no statistically significant differences in any water 
quality parameters between the wetland inlet and outlet. We expect as conditions change in the 
early spring that we will observe higher nutrient levels in the inlet to the wetland as farm 
operations commence coupled with the spring thaw. 
 
Other Changes to the Project 
Recognizing that securing partnerships with ag-sector groups will be crucial to successful 
education to widely disseminate the wetland practice, TWI has actively engaged with several 
such entities over the past year to discuss this project, including the Illinois Farm Bureau, the 
Illinois Soybean Association, and the Illinois Corn Growers Association. This outreach has led to 
a new partnership with the Illinois Corn Growers Association (ICGA), which has committed 
$70,000 in support to the project over two years. ICGA recognizes the importance of addressing 
nutrient runoff using a suite of practices that includes in-field nutrient management as well as 
edge-of-field nutrient reduction strategies such as the use of small wetlands. They will assist 
TWI with farmer outreach and education to help replicate the project widely. Caroline Wade, 
nutrient watershed manager with ICGA, will be the lead contact on this partnership 
 
On June 9, 2015, ICGA and other partners in the Illinois Council on Best Management Practices 
held a successful event in Princeton, Illinois, called the Nutrient Loss Reduction Strategy 
Roadshow to inform farmers about Illinois’ forthcoming strategy on nutrient reduction. This 
event provided a forum for farmers to learn about and discuss best management practices to 
reduce nutrient losses from their fields. ICGA plans to help coordinate and participate in 
additional sessions of the “roadshow” in 2016 and 2017, which will include a presentation by 
TWI on the wetland practice. ICGA also will give presentations at field days, post the events on 
its website, and directly email association members about the practice in targeted areas.  
 
TWI has recognized that the constructed wetlands can also provide small but significant pockets 
of habitat for monarch butterflies and other pollinators on the farming landscape. Habitat 
conservation for monarchs is of particular concern given their nationwide population declines. 
We plan to incorporate milkweed and other native nectar plants into the species planted in the 
wetland buffers. Dr. Jill Kostel, the project manager, has enhanced the planting mix under the 
current constructed wetland guidance to achieve the maximum benefit for monarchs. “Stacking” 
multiple conservation benefits in this single practice could yield multiple rewards for farmers in 
the future from the same ground with little additional up-front expense. 
 
Next Steps in 2016 
Project objectives for the coming year are to implement at least three more constructed wetland 
sites in or adjacent to the Big Bureau Creek Watershed and to hold two more field expos. To 
facilitate this ramp-up of wetland installations and outreach, TWI anticipates expanding staff 
capacity by adding a field outreach person; our goal is to hire for this position by mid-2016. 
Funding committed by Illinois Corn Growers Association would provide the match for a 
capacity-building grant that TWI intends to seek from two major foundations.  
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TWI is currently working with Illinois Corn Growers Association on developing a joint fact 
sheet on the constructed wetland practice that can be circulated to farmers to raise awareness, 
answer frequently asked questions, and dispel myths about nutrient-removal wetlands. The 
partner’s education efforts in 2016 will promote constructed wetlands as a voluntary solution to 
help meet the goals of the Illinois Nutrient Loss Reduction Strategy (NLRS), which was released 
in July 2015. Dr. Kostel has joined a newly formed network comprised of conservation, 
agricultural, and government organizations working with farmers to implement practices that are 
consistent with NLRS and supply chain sustainability goals. 
 
In 2016, we are looking at expanding farmer outreach for this project to other watersheds in 
Illinois. At the request of ICGA leadership, TWI recently modeled potential nutrient-removal 
wetland sites within Illinois’ priority watersheds (see attached map). Through collaborative 
meetings, Dr. Kostel has met NRCS staff and soil and water conservation district staff from 
Livingston County and will be visiting them this month to discuss how they can work together 
on outreach. Finally, TWI is exploring collaboration with certified crop advisors and the 
distributors of new technology-based tools such as Profit Zone Manager to let more farmers 
know about the possibility of a wetland on their less-productive lands. 
 
In 2016, two autosamplers will also be placed in the second constructed wetland (once built) to 
capture data from another example of the practice. Weather, flow, and nutrient samples will be 
taken and/or measured by UIC or TWI personnel using standard manual methods during the 
early stages of autosampling with the ISCO equipment to confirm performance and collection 
targets. Then automated field data acquisition systems (e.g., data loggers with wireless cellular 
communication) will be utilized with the autosamplers and flow monitors as much as possible to 
lower monitoring costs by reducing the number of personnel trips to sites for data collection and 
to ensure that nutrient loss during storm events is appropriately captured. 
 
Budget Update and Analysis 
Since TWI’s 2015 proposal was submitted to NREC, Illinois Corn Growers Association has 
committed $70,000 to the project over the next two years. TWI has secured another $23,500 total 
in smaller grants from the Siragusa Foundation; New Belgium Brewing; Patagonia Chicago 
Magnificent Mile; Drive Current, Inc.; and Winnetka Garden Club, who have all funded previous 
phases of TWI’s work in the watershed. We have a two-year, $100,000 request pending with the 
McKnight Foundation, which we believe has a strong likelihood of being funded, and TWI was 
invited to submit a letter of inquiry to the Walton Family Foundation for project support. 
Reducing agricultural nutrient runoff in the Upper Mississippi River watershed is a program 
priority for both of these major foundations. 
 
Attached is a table that compares the 2015 project budget with actual project expenditures to date 
(since the grant period start date of April 6, 2015, through December 31, 2015). Additional 
expenses will be logged to the project through the grant period end date of February 29, and an 
updated expenditure table can be provided to NREC if desired in late March. 
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List of Report Attachments 
 
Project Photo Page 

Constructed Wetland Time Progression Photos 

Table of Farmer Progress on Constructed Wetland Sites 

Field Expo Event Flyer 

AgriNews Article on Field Expo 

Map of Potential Wetland Sites within Illinois Priority Watersheds 

2015 Project Budget vs Actual Project Expenditures 

 

 



Nutrient-Removal Wetland Project Photo Page

ILICA contractors building the first wetland during the August field expo. 

TWI GIS Analyst Jim Monchak taking GPS 
points to generate the as-built contours of the 
first constructed wetland.

Expo speakers (left to right): Dick Breckenridge of IEPA, Jean Payne of IL 
Fertilizer & Chemical Assn, Caroline Wade of ICGA, Dr. Kostel of TWI

Jill Kostel, TWI’s senior environmental engineer and the project manager 
(front left), and Karl Rockne, UIC project partner (back right), talking with 
field expo attendees about the constructed wetland practice.

ILICA contractors laying the outlet drain for the 
wetland during the August field expo.

All photos by TWI staff.



THACKER FARMS CONSTRUCTED WETLAND – TIME PROGRESSION PHOTOS 

 

7 August 2015 

18 August 2015 

5 October 2015 
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Progress with Farmers on Constructed Wetland Sites 

 

* Off-site investigation includes steps to determine if it the location is feasible for a constructed wetland, and if feasible, an estimation of the 
wetland and surrounding buffer area and position on landscape. It includes topography, floodplain determination, soil types and drainage classes, 
and estimation of tile drainage area if tile maps are not available. If landowner agrees to proceed, then the preliminary design starts with hydrology 
and hydraulic analyses and proceeds to a preliminary engineering design layout. If landowner wants to implement the wetland, then CRP/EQIP 
sign-up, final design, and permitting are completed. 

Farmer ID Watershed  Design Type Status* 

BCOT-1 West Bureau Creek  Adjacent to headwater 
 Diverting 12” tile to wetland 

 Construction and seeding completed 
 Monitoring research started 

BCOT-2 Masters Creek Trib  Adjacent to ditch 
 Intercepting two tiles (5” and 6”) 

 Off-site investigation completed 
 Preliminary design of 0.3 acre wetland  
 Landowner undecided 

BCPT-1 Big Bureau Creek Trib  Adjacent to ditch 
 Intercepting 8” tile 

 50-75% design of 0.52 acre wetland completed 
 Landowner sign-up pending 
 Summer construction planned  

BCDT-1 Ditch to East Bureau Crk 
 Upstream of ditch in grassed 

waterway 
 Intercepting 8” tile 

 Off-site investigation completed 
 Landowner undecided with current crop prices 

BCGT-1 Ditch to Green River Spanning the ditch  Off-site investigation completed 
 Preliminary design of 2.0 acre wetland 

BCGT-2 Ditch to Green River Spanning the ditch  Off-site investigation in progress, waiting for tile 
maps to finalize wetland area needed 

BCGT-3 Green River trib Adjacent to ditch  February site visit planned 



Conservation Expo 2015

August 4 – 6, 2015
9 AM – 4PM

Host: Thacker Farms in Ohio, IL

For further information:

Illinois Land Improvement Contractors 
Association: (309) 446-3700 

Bureau County SWCD/NRCS: 
(815) 875-8732 ext. 3

Educational Tours on constructed wetlands, water quality monitoring, filter strips,         
grassed waterways, tiling, and more.

Map to Conservation Expo Site

•	 Free Admission

•	 CP39 Wetland Installed

•	 Demonstrations

•	 Exhibits

•	 Food Thacker Farms
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2015 Project Budget and Actual Expenditures to Date 
 

 

Expense Categories Year 1 (2015) ‐ 

Revised Budget

Expenditures to 

Date

(4/6/15 ‐ 12/31/15)

A. Personnel

1. Project manager (Dr. Jill Kostel) $70,551 $41,306

2. GIS analyst (Jim Monchak) $17,240 $13,678

3. Landowner liaison/planting (Rick Seibert) $3,000 $1,432

Subtotal $90,791 $56,415

B. Fringe Benefits

1. Fringe Benefits at 22% $19,974 $12,411

Subtotal $19,974 $12,411

C. Travel

1. Dr. Kostel travel $2,000 $1,635

2. Mr. Seibert travel $300 $0

Subtotal $2,300 $1,635

D. Equipment

1. Autosamplers (2) $11,230 $18,411

2. Equipment for land surveying $1,000 $799

3. Magnetic susceptibility meter $6,615 $6,615

Subtotal $18,845 $25,825

E. Supplies

1. Structures for autosamplers $3,000 $0

2. Field day costs (tent rental, T‐shirts, food) $5,000 $4,611

3. Newspaper ads for field days (4) $1,300 $1,084

4. Presentations/conferences $2,500 $287

5. Roadside signs for demonstration sites (4) $2,800 $0

6. Native seed for wetland sites ‐‐ $2,016

Subtotal $14,600 $7,998

F. Contractual Services

1. Steve Zwicker $2,500 $1,992

2. Christopher B. Burke Engineering, Ltd. $10,000 $5,189

3. UIC water quality data analysis $47,200 $7,129

Subtotal $59,700 $14,310

G. Other

1. Farmer cost‐share $30,000 $25,000

Subtotal $30,000 $25,000

DIRECT COSTS $236,210 $143,594

$24,432 $15,170

I. TOTAL COST $260,642 $158,764

H. Indirect Charges (26.9% of salaries; TWI 

federally approved rate)


