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SITE SUMMARY

Research is conducted at a production field near Rothsay, MN. A

single, contiguous field site is 65 acres and is divided into three drainage

plots, of which two are managed for controlled drainage which are CHARACTERISTICS

entered into the database as Wilkin 2. The third section, which is discussed - Subsurface drainage system installed in 2015

here, is 12 acres and has a riparian saturated buffer at the outlet. The - Soil: Elmville, Grimstad, Ulen, Wyndmere fine sandy loam,
subsurface drainage system and the saturated buffer was installed in 2015 Antler clay loam

at which time the field surface was smoothed to remove the previous WATER MANAGEMENT PRACTICES

scrape swale surface drainage system. The field is flat with approximately - Controlled drainage: depth 3 feet, spacing 60 feet

0.2% of slope. The saturated buffer was established along an oxbow in a drainage line Wrappe'd with textile. ’
tributary to County Ditch TA. The west-flowing tributary is incised

approximately 5 feet below the ground surface and wraps around the MEASUREMENTS IN DATABASE
field’s eastern and southern boundary. The buffer consists of a DRAINAGE SYSTEM
50-foot-wide zone of grass which is moved twice per year. A secondary ~Tile Flow (2018)
distribution line was installed to utilize a larger area of the buffer area -Tile Nitrate N (2017-2018)
along the stream meanders. When drainage flow rates exceed the CROP
hydraulic capacity of the buffer any excess water bypasses the buffer. - CornYield (2017-2018)
WEATHER
Drainage flow rate from the field and through the bypass is collected and - Precipitation (2017-2018)

SOIL
- Soil Nitrate (2018)

flow into the buffer is calculated as the difference. Water samples are
collected weekly as grab samples when flow is occurring. Eight pairs of
observation wells are installed between the distribution line and the
stream for water level measurement and weekly water sample collection.

Google Earth 2
[m] Control Structure — DrainTile ® Observation Well
Image 1. Map depicting saturated buffer site characteristics in Image 2. Drain plow installing tile line in Minnesota.
Minnesota.
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SUMMARY OF RESULTS
FLOW

Flow measurements are not available for 2017. The
arithmetic means of the nitrate-nitrogen concentrations in
2017 was 15.1, 9.5 and 1.3 mg/L nitrate-nitrogen at the inlet,
the upper and the lower monitoring wells, respectively. The
annual precipitation was 23 inches in 2017 and 22 inches in
2018. Table 1 shows a summary of the flow and
nitrate-nitrogen loads through the saturated buffer during
2018. Of the 1 inch of subsurface drainage during the year,
approximately 0.9 inch was routed through the buffer. Due
to the low drainage volume the loss of nitrate-nitrogen was
relatively small at 5.8 Ib/ac, of which 5.1 Ib N/ac was treated
by the saturated buffer, corresponding to 88% of the
nitrogen lost from the field went through the saturated
buffer.

WATER QUALITY

Over half of the nitrate-nitrogen was removed when the
drainage water reached the upper wells, and approximately
1/20 remained when the water reached the lower wells,
Table 2. Using a conservative estimation that no further
removal occurred below the lower wells, this indicates 95%
of the nitrate-nitrogen going through the buffer is removed.
These are impressive and encouraging removal rates, but we
caution that the flow rates during 2018 were low and we
were likely not pushing the buffer to its capacity. Our
continued monitoring will help determine the long-term
nitrogen removal efficiency of the buffer.

Saturated Buffer 2018

Flow and Loading From Field | Into Saturated Buffer | Through Bypass | % into Sat. Buffer
Drainage from field 1lin 0.9 in 0.11in 89
Nitrate-N load/ac 5.81b/ac 5.11b/ac 0.7 Ib/ac

Nitrate-N load total 68 1b 60 1b 81b -

Table 1. Summary of the flow and nitrate-nitrogen (nitrate-N) loads through the saturated buffer during 2018.

Saturated Buffer 2018

Performance Into Buffer Upper Wells Lower Wells
Nitrate-N FWMC* 27 mg/L 11 mg/L 1.4 mg/L
Nitrate-N Load 601b 25 1b remaining 3 1b remaining

* FWMC is the flow weighted mean concentration

Table 2. Nitrate-nitrogen (nitrate-N) removal by the saturated buffer during 2018.
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Data Access

Data from this site are available through the USDA National Ag Library Ag Data Commons repository (https://doi.org/10.15482/USDA.ADC/1521092) or the interactive website
at lowa State University with visualization and querying capabilities (https://drainagedata.org).
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