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concentrations in receiving waters. It is too early to determine the influence that cover crops will have in a
catchment with WASCoBs.

Have you completed any outreach activities related this project? Or do you have any
activities planned?

☒ Yes ☐ No

If you answered “yes” please explain and provide details for any upcoming outreach:
There was a post-installation Field Day (August 2, 2020) highlighting the work at the WASCoB site. Over 50 farmers
attended the event, EPA and state legislatures both had representatives in attendance as well. Posters were
presented at the Illinois NLRS Partnership Conference in Springfield, IL. on December 3, 2019 and at the NREC
Research Forum and Poster Session in Champaign, IL. on February13, 2020. We also plan to highlight the research
at the NREC Investment Insight Event on February 13, 2020.

Summary:
WASCoBs/Dry dams are ubiquitous across the Illinois landscape with design intentions to slow
water velocities, prevent erosion, and to promote sediment retention. Data exist on the
functionality of WASCoBs for sediment retention; however, little information is available on
their influence on water quality. To address these concerns, we selected a site on a privately
owned farm in Menard County, Illinois where the USDA-NRCS designed several WASCoBs
according to their standard guidelines. During the spring and summer of 2019, a private
contractor installed the WASCoBs. To assess the influence of the WASCoBs on water quality
we selected two catchments drained by WASCoBs and two catchments drained by ephemeral
gullies, all of which were on the same field. Additionally, a cover crop (cereal rye) treatment was
incorporated into the design. One of the WASCoBs, and one of the ephemeral drain catchments
were planted with a cover crop to test if there was an influence on water quality. WASCoB
outlets were instrumented with control structures to monitor outflows and ISCO automated water
samplers to collect storm event samples for water quality analysis. Within each WASCoB (2 per
catchment), stacked-pole samplers were installed to capture water from each contributing basin
during storm events. Lastly, the two ephemeral gullies chosen for the study were equipped with
Parshall flumes to monitor outflow and ISCOs to collect water samples.
The SIU research team has been fine tuning ISCO water samplers throughout the fall and winter
to collect surface runoff during significant rain events. The ISCO samplers communicate via
telemetry text message to notify the research team of rain events sampled. Water samples are
analyzed in the water quality lab at SIU for nitrate, ammonium, total phosphorus, dissolved
reactive phosphorus (DRP), and total suspended solids (TSS). Preliminary data show that the
average event mean concentration of NO3-N and NH4-N are lower in the WASCoBs catchments
than in the ephemeral gully catchments (Figure 1). Total phosphorus, DRP, and TSS event mean
concentrations were also lower in the WASCoBs catchments (Figure 2 & 3). Within the ‘no
cover crop” WASCoB catchment, nutrient concentrations are being lowered between the stackpole samplers and the catchment outlet suggesting that there is nutrient processing occurring in
the basins.
Although these data are preliminary, trends are suggesting that WASCoBs are not only effective
at treating sediment, but also nitrogen and phosphorus. As more storm events are sampled and a
more complete dataset is developed, we anticipate more insight into nutrient loading in response
to both WASCoBs and cover crops.
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Background and objectives
The Illinois erosion and sediment control law (T by 2000) became effective in April 1980 with
a long-term goal to protect and preserve the productivity of soils in Illinois. A number of
erosion control practices were introduced with a cost share benefit to the farmers to limit the
soil loss from cultivated fields to below T, that is the tolerable soil loss for any specific soil
ranging between one to five tons acre-1 year-1. Water and sediment control basins [WASCoBs,
(638, 2016)] are erosion control practices that can be implemented to control gully erosion in
fields that have irregular topography and where terracing (600, 2016) is not a viable option
(Miller, et al., 2012, Zhou, et al., 2009). Design criteria for WASCoBs depend on several
factors including spacing, alignment, embankment, capacity, and most importantly, the
retention time of water so it does not negatively impact crop yields. Water retention areas of
WASCoBs planted in crops are designed to drain within 24 hours or less so that flood damage
to corn or soybeans is minimal.
Previous research on WASCoBs primarily focused on management of drainage-water, since
WASCoBs are designed for erosion control. There is limited research on WASCoBs potential for
the combined benefit of improving water quality, minimizing erosion, and managing flood water.
Extension and outreach publications of Iowa reported about 5% decrease in peak stormwater
flow by using WASCoBs (Benning and Craft, 2018). Additionally, reduction by 80% in total
suspended solids in runoff and 85% in phosphorus (P) loads to surface waters was also reported
with the use of WASCoBs (Benning and Craft, 2018).
Research objectives

l. The objective of this research is to evaluate the influence of cereal rye cover crop in a cornsoybean rotation on nutrient losses, water quality (i.e., sediment, nitrogen and ammonium, and
total phosphorus and dissolved reactive phosphorus), soil health (physical, chemical and
biological soil properties), and crop yields in fields with or without WASCoBs. The treatments
compared will be: l) fields that are drained by WASCoBs 2) fields with WASCoBs plus cover
crops, 3) fields containing an ephemeral gully without WASCoBs but containing cover crops,
and 4) fields containing an ephemeral gully without WASCoBs or cover crops. The performance
of WASCoBs over time for agronomic efficiencies will also be compared among these
treatments, this objective is currently in progress through 2023. Water samples from storm
events are currently being collected and analyzed for water quality.
2. Evaluate the performance of WASCoBs with or without cover crops over time for
hydrologic modification, soil retention, and impacts on crop yields. This objective is
currently in progress through 2023. Initial data has been collected to start the process of
determining the performance of the WASCoBs.
3. Disseminate results to farmers and stakeholders and include a final report at the
conclusion of this project to address each of the objectives stated above. We will also publish
in peer-reviewed literature, grower-oriented newspapers and/or magazines, and relay
findings at meetings, conferences, and field days. A final report will be completed by the end
of the study in 2023.

Summary of work since January 2019
Site location
Research is being conducted on a privately-owned, row crop field near Atterberry, IL in Menard
County (40003'22.2"N, 89057'06.6"W) (Image 1). Earthwork to construct the dry dams and
associated WASCoBs was completed in June of 2019 (Image 2). Construction ended with the
installation of the Agri-drain control structures on June 11th 2019 (Image 3).

Image 1. Aerial photo of the field and study basins in Menard county IL.

Image 2. Earth work constructing two WASCoBs, dry dams, and tile risers.

Image 3. Photo of an Agri-Drain control structure with tile riser vent.
The soils of this site are characterized as Keomah, Rozetta, and Sylvan. Keomah soils are fine,
smectitic, and mesic. Keomah is an Aeric Endoaqualf. Rozetta has fine-silty, mixed, superactive,
and mesic Typic Hapludalf characteristics. Sylvan has fine-silty, mixed, superactive, and mesic
Typic Hapludalf characteristics. The site also contains loess deposites. The A horizon of the soils
at this site are typically 2-4” thick and are 18-32% clay. The E horizon is mixed with the A
horizon in cultivated areas.

Design
Four catchments will be sampled in this study with the following treatments: l) WASCoBs only,
2) WASCobs plus cover crops, 3) an ephemeral gully with no WASCoB but with cover crops,
and 4) a control that includes fields drained by an ephemeral gully with no cover crops and no
WASCoB. Each catchment is located within the same row-crop field and will follow a
corn/soybean rotation for the duration of the study.
WASCoBs were designed by USDA-NRCS staff and installed using a private contractor.
Construction was targeted for October 2018; however, plans were postponed until June 2019 due
to an extremely wet winter and spring. A partial cost-share for the WASCoB construction was
provided by USDA-NRCS, and the landowner covered remaining costs.
The ephemeral gully treatments (i.e., with no WASCoB), were identified using a digital
elevation model (DEM) developed from LIDAR data. The area of the catchments drained by the

ephemeral gullies was calculated using hydrology toolset in GIS software (Table 1). The
delineated drainage areas of the catchments will be planted with cover crop and will be
replicated two times. Details of treatments and replications are given in Table 2.
Table 1. Subwatershed areas of Atterberry field site.
Subwatershed

Area (acres)

West Gully (no cover crop)

9.48

Mid Gully (cover crop)

0.60

WASCoB 1 (cover crop)

3.35

WASCoB 2 ( no cover crop)

3.77

Table 2. Treatments and replications for the evaluating yield and water quality data.

Treatments
WASCoBs

Rep
2

WASCoBs x Cover
2
Crops
Ephemeral gully x
2
Cover Crops
Ephemeral gully

2

Yield Monitoring
WASCob drainage area and in transects of
resurfaced ephemeral gully
WASCob drainage area and in transects of
resurfaced ephemeral gully
Drainage area of sub-watershed and in
transects of ephemeral gully
Drainage area of sub-watershed and in
transects of ephemeral gully

Water Quality
Monitoring
Inlet
Outlet
x

x

x

x
x
x

To properly instrument the ephemeral gullies, the SIU watershed research team performed
topographic surveys of the ephemeral drainage basins and gathered data to run the NRCS
WinTR55 model for estimating surface runoff. The results of the NRCS WinTR55 output were
used to design/fabricate Parshall flumes for installation at the ephemeral gully sites (Image 4).
Treated lumber platforms to support Teledyne ISCO automated water samplers and 80 Watt
solar panels to power them were also installed in June 2019 (Image 5 & 6). The first three ISCO

samplers were installed in August 2019. Our smaller flume for the mid gully was not delivered
until November 2019 due to manufacturing delays at Tracom Corporation. The final flume and
ISCO were installed in the “ephemeral drain/cover crop” catchment in December of 2019. A
timeline of accomplishments can be found in Table 3.

Image 4. Topographic surveys were input into the NRCS WinTR55 runoff model to facilitate the
Parshall flume designs.

Image 5. Photo of the platform that supports the ISCO stream sampler next to a control structure

.

Image 6. Solar panels are used to power the ISCO stream samplers. A control structure and ISCO
sampling platform are visible as well.
Table 3. Timeline of important dates at the Atterberry, IL field site.
Work Description
Drone footage of field recorded
Burndown sprayed
Control structures installed
Soybeans planted
Site surveyed for NRCS WinTR55 run off modelling
SIU survey to determine flume size on gullies
ISCO stream samplers arrived at SIU
Final construction of WASCoB's
Soybean plant date
Installation of solar panels and sampler platforms
Installation of Parshall flume on east gully catchment
Spring 2019 surface soil sample analysis
ISCO samplers connected with solar power and pressure transducers installed
Shallow soil samples taken in WASCoBs
Radio telemetry programmed

Date
Completed
5/23/19
6/7/19
6/11/19
6/11/19
6/18/19
6/18/2019
7/3/19
7/11/2019
7/11/2019
7/9/2019
7/23/2019
7/24/2019
8/5/2019
8/26/2019
8/26/2019

Soybeans harvested
Fall soil sampling of the entire field
Installation of Parshall flume on mid-gully catchment
Storm event sample collection and analysis
Evaluate effectiveness of WASCoB

10/14/19
11/4/19
12/9/19
In progress
In progress

The runoff samples were processed in the SIU Department of Forestry’s Water Quality
Laboratory. Dissolved reactive phosphorus (DRP), total phosphorus (TP), and ammonium (NH4N) were analyzed on a Perkin Elmer spectrophotometer by utilizing colorimetric processes.
Nitrate concentrations were analyzed on a Dionex ion chromatograph. Total suspended solids
(TSS) were analyzed by vacuum filtration. Brookside Laboratories conducted a Standard Soil
Analysis which included: pH, organic matter, Estimated N release, Bray I P, Mehlich III
Extractable P, Total Exchange Capacity, % Base Saturation of cations, Mn, Zn, B, Cu, Fe, Al, S,
Ca, Mg, K, and Na. Maps of soil NO3-N and Bray I P in parts per million are displayed in
images 7 and 8 respectively.
Image 7. The soil nitrate-N concentrations at the Atterberry, IL research site.

Image 8. The Bray I P concentrations of phosphorus sampled from soil at the Atterberry, IL
research site.
Challenges
To date, the weather has been the greatest challenge with the research project. The extreme
amount of rain postponed the earthmoving and construction of the WASCoB’s. It also delayed
the producer’s access to the field resulting in delayed planting. The fulfillment of the ISCO and
Parshall flumes orders also took time that delayed the final setup of equipment in the field.
Additional new challenges arose once the set-up of the site was completed. The troubleshooting
of the ISCO samplers has been a challenge due to the distance to the field site. It has required
some fine-tuning to adjust the programming of the ISCO’s to best accommodate the sampling
regime at this site. There is sometimes an issue of pressure transducer malfunction reading water
levels which is supposed to signal the ISCO sampler during storm events. If issues persist, we
will use a rain gauge to trip the ISCOs instead of the pressure transducer.

Results:
Nutrient concentrations were determined for each significant storm following equipment
installation. The event mean concentration is a flow weighted average concentration for a
specified time (i.e., the duration of a storm event). The average event mean concentrations for all
storm events that our team collected were compared across the treatments. These data are
preliminary, and will require more sampling events across multiple years to develop stronger
conclusions. Based on the our preliminary data, it is evident that samples from the ephemeral
gullies have higher event mean concentrations of nitrogen, phosphorus, and sediment compared
to the catchments drained via WASCoBs (Figures 1, 2, and 3). A tabulated representation of the
average event mean concertation values are show in Table 4.

Figure 1. Flow weighted average concentration of nitrate-N and ammonium-N at the Atterberry,
IL research site.

Figure 2. Flow weighted average DRP and Total P concentrations at the Atterberry, IL research
site.

Figure 3. Flow weighted average TSS concentration at the Atterberry, IL research site.
Table 4. Values of average event mean concentrations for DRP, Total P, NO3-N, NH4-H, and
TSS.
EMC† DRP
(mg L-1)

EMC Total P
(mg L-1)

EMC
NO3-N
(mg L-1)

EMC
NH4-N
(mg L-1)

TSS
EMC
(mg L1)

East Flume
(Gully no CC)

0.837

0.900

0.986

2.084

0.755

WASCoB 1
(Cover Crop)

0.135

0.668

0.155

0.157

0.532

WASCoB 2
(No Cover Crop)

0.026

0.233

0.162

0.006

0.028

Treatment

†Average

Event Mean Concentration

Outreach
● Field Day: WASCoBs and their influence on crop yields and water quality. Petersburg,
IL. August 2, 2019. 2019 Illinois Farm Bureau NLRS Grant Program.
● Water and Sediment Control Basins (WASCoBs) Influence on Crop Yields and Water
Quality near Atterberry, Illinois. Kevin M Turnbow, Christopher R. Blattel, Jon E
Schoonover, Karl J. Williard, Jackie F. Crim, and Jennie C. Snyder. Poster presentation at
Illinois NLRS Partnership Conference 2019. Springfield, IL. December 3, 2019.
● The project was presented as a poster presentation at the NREC Investments Insights
Research Forum and Poster Session. Champaign, IL. February13, 2020.
● Schoonover, J. WASCoBs and saturated buffers on water quality. NREC Investments
Insights Research Forum. Champaign, IL. February13, 2020. Oral presentation.
Research plans for 2020
The SIU research team plans to continue monitoring water quality, soil health and crop yields.
ISCO rain gauges may be implemented to enable ISCO samplers. Water levels in the WASCoBs
will be monitored using HOBO MX 2001 water level loggers.
Personnel
Dr. Jon Schoonover and Dr. Karl Williard provided overall project support and project
management. Kevin Turnbow (Masters Student in Forestry), Jennie Snyder (Researcher) and
Christopher Blattel (Researcher) will continue to collect water samples and soil and yield data.
Randy Lange (Researcher) assists in cover crop planting, equipment installation and
troubleshooting, and management of water level records. Researcher, Jacqueline Crim, has been
providing technical assistance and laboratory support throughout the project. Soil samples were
collected by the SIU team in the Fall of 2019 and analyzed by Brookside Laboratories. Brandt
Ag Products provides an intern to help with storm event sampling and sample storage.
Major accomplishments
The installation of the field equipment, that is necessary to collect data, has been the most
significant accomplishment this year. Completion of the surveys, construction of the flumes, and
installing and programming the ISCO samplers required the work and creativity of many
individuals. This accomplishment has allowed the data collection to move forward despite the
distance and spring rain delays.
The implementation of the radio telemetry devices on the ISCO samplers has been critically
important due to the remote location of the site. The telemetry allows for long distance
communication between the automated water samplers and the research team. Lastly, we were
able to collect and analyze soil sample and multiple rain events since the installation of the field
equipment.

Literature Cited
600, U.P. 2016. Natural resources conservation service conservation practice standard
terrace code 600.
638, U.P. 2016. Natural resources conservation service conservation practice standard
water and sediment control basin: Code 638.
Benning, J. and K. Craft. 2018. The Iowa Watershed Approach - Water and Sediment
Control Basins. Iowa.
Miller, T., C. Peterson, C. Lenhart and Y. Nomura. 2012. The agricultural BMP
handbook for Minnesota. St. Paul, MN: Minnesota Department of Agriculture.
Zhou, X., M. Helmers, M. Al-Kaisi and H. Hanna. 2009. Cost-effectiveness and costbenefit analysis of conservation management practices for sediment reduction in an
Iowa agricultural watershed. Journal of soil and water conservation 64: 314-323.

