Modelling and Designing Saturated Buffers for Nitrogen and Phosphorus Mitigation in Illinois
Project Summary
The potential benefits of saturated buffers have gained interest from many environmental and
agricultural groups, and are currently being evaluated for inclusion into the Iowa and Illinois
Nutrient Loss Reduction Strategy (INLRS). This saturated buffer project is located on a privately
owned farm in Moultrie County, IL and provides testing of a unique buffer design in a side-byside comparison with a standard saturated buffer. The experimental buffer, referred to as a
“pitchfork” buffer, utilizes three dispersion lines, as opposed to one in a traditional design.
Further, our previous work with saturated buffers suggested that there were considerable
volumes of backflow originating from the dispersion lines, which resulted in greater output
flows than input flows from the control structure. Thus, the new design will test a backflow
valve on the pitchfork dispersion lines to ensure that water will not return to the control
structure via reverse flow. Both saturated buffer systems were installed March 19-20, 2019
The Moultrie County research site follows a corn (odd years)/soybean (even years) rotation,
and is planted with 3-way mix of cover crops (crimson clover, rape, and cereal rye) immediately
after harvest. The research site is drained by pattern tile spaced 80-100. Approximately 6 ac
drain to the standard saturated buffer and ~19 ac drain into the pitchfork buffer. The buffer
vegetation for both buffers is comprised of a 7-way pollinator mix that was planted in the fall of
2019. Soils are primarily in the Alfisol order, have moderate levels of organic matter, and
overlay glacial till.
Water samples are routinely collected, via grab samples, from the tile outlets, and during
significant storm events following a seasonal sampling regime (i.e., targeting ~2-3 significant
events per season). Storm event samples are collected from 3-chambered control structures
using automated water samplers (Teledyne ISCO). Samples are retained from the 1st chamber
(i.e., from the field) and the 3rd chamber (i.e., outflow to the stream) (Figure 1).
Preliminary results from the tile outlets indicate that the two buffers are functioning with minor
differences for nitrate, DRP, and outflow during routine sampling events (Figure 2A, 2B, 2C).
The most significant finding occurs during stormflow, where the pitchfork buffer is contributing
~15-16 gal hr-1 ac-1 of water to the dispersions lines (i.e., away from the control structure),
whereas the standard buffer is receiving ~28-36 gal hr-1 ac-1 as reverse flow back towards the
control structure (Figure 3A, 3B). The flow differences between the buffers lead to increased N
& P loading (11-235% increases) during storm events in the standard buffer and reduced
loading of N & P (2-25% reductions) in the pitchfork buffer equipped with the backflow valve.
Over the course of multiple rain events of various magnitudes, data suggest that the pitchfork
buffers are capable of treating a maximum of 16 gal hr-1 ac-1. This number will likely vary with
antecedent soil moisture content, and reflect the hydraulic conductivity of the soils in the
buffers. It is important to note that these data are preliminary and reflect flows during the
fallow time of year, it is probable that trends will change with rising temperatures, crop uptake,
fertilization, and soil moisture fluctuations.

Figure 1. Three-chambered control structure and pitchfork design that includes backflow and
shut-off valves.

Figure 2. Tile outlet loads of NO3-N (A), DRP (B), and outflow (C) in the standard and pitchfork
buffers.
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Figure 3. Inflows and outflows for the pitchfork (A) and standard (B) saturated buffers.
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Objectives
Objective 1. Design, install, and monitor a saturated buffer implementing a new pitchfork
design equipped with backflow check valves to test the impact on water quality (nitrogen and
phosphorus) and quantity reaching the tile outlet and compare results to a standard buffer in
the same field.
Objective 2. Assess the potential denitrification rates and the changes in deep soil carbon and
nitrogen pools in the area surrounding the saturated buffers.
Objective 3. Develop design criteria to guide the installation of saturated buffers in tile-drained
fields of Illinois.
Location
This project is located on a privately owned farm in Moultrie County, IL (Figure 1). The tenant
farmer is a progressive farmer that wanted to assist in developing a long-term partnership with
Southern Illinois University (SIU), Illinois Farm Bureau (IFB), the United States Department of
Agriculture-Natural Resources Conservation Service (USDA-NRCS), the Land Improvement
Contractors of America (LICA), and the IL Nutrient Research and Education Council (IL-NREC) to
focus on the design of saturated buffers and to host demonstration sites throughout the state.
The site will be accessible for other landowners and managers to visit to witness the BMP
design and performance under field conditions.
At the Moultrie County site, the crop field follows a corn/soybean rotation and was planted in
corn (2019). Each fall a 3-way mix of cover crops (crimson clover, rape, and cereal rye) is drilled
into the field following harvest. Prior to planting the field is spring strip-tilled. The field is
primarily a Xenia silt loam with a small inclusion of a Drummer-Milford silty clay loam on the
east end of the field. The field tiles were installed in a pattern and varied in spacing between 80
and 100 feet. The tile lines drain approximately 30 acres and drain to the southwest corner of
the field. The outlet is an 8-inch pipe and is installed approximately 4 feet deep.
Accomplishments since Jan 2019
During January and February of 2019 the Moultrie county study site was characterized prior to
the saturated buffer installation. Existing tile lines were located and mapped, field elevations
were surveyed, and deep soils cores were collected and analyzed (Tables 1-4). Both the
saturated buffer and the pitchfork buffer were installed March 19-20, 2019 (Photo 1-4). A cost
analysis of the two buffer installations is shown in Table 5. During the second day of the

installation, Southern Illinois University (SIU), Illinois Farm Bureau (IFB), the Natural Resources
Conservation Service (NRCS), the Land Improvement Contractors of America (LICA), and the IL
Nutrient Research and Education Council (IL-NREC) hosted a field day to showcase the new
pitchfork design and the buffer installation. Over 70 producers, federal and state employees,
students, and media personnel attended the field day. The event received some great media
attention from several radio stations, published news outlets, and social media sites. Two
videos were also produced. The videos provided a professionally produced and edited story
that outlined the buffer installation process, the field day events itself, and the buffer
partnership that was created.
In May 2019 four Teledyne ISCO 6712 Automated Stream Samplers paired with Teledyne 720 P
pressure transducers were ordered. The ISCOs took several weeks to be delivered. Over the
summer treated lumber platforms were built onsite beside tile drain control structures to
support the ISCO samplers. Three 80 Watt solar panels and charge controllers were installed to
power ISCO Samplers in July (photo 5 ). One 100 Watt solar panel was installed for one ISCO
sampler that was eventually connected to a radio telemetry unit. The radio Telemetry unit
sends a text message alert to indicate that the ISCO Sampler has activated. ISCO samplers, 720
pressure transducers, platforms, wiring, charge controllers and suction lines were completely
installed by August 15th 2019 and sampling began (Photo 6.). ISCO samplers are being used to
collect tile water storm event samples from the control structures. Grab samples from the tile
outlets and the control structure chambers are also being collected from the field site.
Groundwater monitoring wells were installed in September 2019 (photo 7). Twenty-two
groundwater monitoring wells were installed in 4 transects. Two transects of 3 wells extended
through the narrower standard buffer, and two transects of 6 wells through the wider pitchfork
buffer. Four additional Control wells added with one control well in each transect, but placed
100 feet out into the row-crop field. The standard buffer has wells at the field edge on the
dispersion line at 0 ft, 25ft and 50 ft across the buffer. The pitchfork buffer has wells at the field
edge on the first dispersion line 0 ft, 30 ft between dispersion lines, 60 ft on the second
dispersion line, 90 ft between dispersion lines, 120 ft on the third dispersion line and 155 ft at
the edge of the buffer. Water samples from the wells are being collected monthly for analysis.
Wells elevations were surveyed in January 2020. A timeline of accomplishments can be found in
Table 6.

Figure 1. Layout of the standard and pitchfork saturated buffer in Moultrie County, IL.

Table 1. Current field tile installed at the standard and pitchfork buffer field sites in Moultrie
County, IL.
West Field (Standard Buffer)
East Field (Pitchfork Design)
Drainage area
6.4 ac
19.3 ac
Tile length
2,820 ft
6,960 ft
Tile lineal ft/ac
439.9
360.6
Field tile size
5 inch diameter field tile
5 inch diameter field tile
Tile main diameter
8 inch
8 inch
Table 2. Total Carbon and nitrogen analysis for 3 cores along a transect moving West to East
along the tile main at the Moultrie County, IL saturated buffer site.
% Total
% Total
Core #
Sample Depth (feet)
Carbon
Nitrogen
1
1.66
0.134
Core 1
2
1.01
0.083
3
0.27
0.033
1
0.78
0.080
Core 2
2
0.38
0.044
3
0.22
0.029
1
0.79
0.080
Core 3
2
0.39
0.049
3
0.22
0.028

Table 3. Soil physical/chemical properties at the Moultrie County, IL saturated buffer field site
based on the NRCS Web Soil Survey.
Ksat
Percent organic matter
Soil Series
(micrometers per
@ 2.5 ft
second)
Xenia
0.98
7.95
Drummer
3.26
8.37
Table 4. Soil texture analysis for 3 cores along a transect moving west to east along the tile main
at the Moultrie County, IL saturated buffer site.
Sample Depth
Core #
% sand
% silt
% clay
Soil Texture
(feet)
1
0
50
50
silty clay
2
12
38
50
clay
3
0
48
52
silty clay
Core 1
4
0
54
46
silty clay
5
18
42
40
silty clay
6
26
28
46
clay
1
0.56
57.44
42
silty clay
2
2.56
47.44
50
silty clay
3
0.56
51.44
48
silty clay
Core 2
4
0
60
40
silty clay
5
30
32
38
clay loam
6
28
34
38
clay loam
1
8.56
57.44
34
silty clay loam
2
0.56
39.44
60
clay
3
0.56
49.44
50
silty clay
Core 3
4
1.28
58.72
40
silty clay
5
1.28
54.72
44
silty clay
6
11.28
46.72
42
silty clay

Table 5. Material and installation costs for the standard and pitchfork design saturated buffers
at the Moultrie County, IL field site.
Pitch fork
Standard Buffer
Materials/Installation
Design
(US Dollars)
(US Dollars)
Trenching/Backfilling
1320
2680
Backhoe ($100/hr)
165
335
Labor ($55/hr)
90.75
184.25
4” perf ($0.70/ft)
428.54
1251.46
4” rigid pvc ($2.25/ft)
22.50
22.50
6” non-perforated tile ($1.30/ft)
520.00
520.00
6” non-perforated DW HPDE
120.00
120.00
($3.00/ft)
6” rigid PVC SDR 35 ($2.50/ft)
35.00
35.00
6” rigid PVC SCH 40 ($2.50/ft)
12.50
12.50
Fittings/Caps
60.08
65.08
Animal guard
10.62
10.62
Backflow Valve
Na
194.92
Gate Valve
Na
112.35
Water control structure
1023.59
1006.99
Total Cost

$3,808.58

$6550.67

Table 6. Timeline of accomplishments.
Date
4/23/2018
1/4/2019
3/19/2019
3/20/2019
6/4/2019
6/4/2019

Activity
Saturated buffer partnership formed
Deep soil cores collected
Saturated buffer installation
Saturated buffer field day
Corn plant date
Broadcast sprayed (DiFlexx, RoundUp, Atrazine with 15 gallons of 32% (53 lbs of N)

5/2/2019
6/6/2019
7/2/2019

spring soil sampling completed
platforms constructed for ISCO samplers and Solar Panels installed

7/3/2019
7/31/2019
9/4/2019
10/3/2019
1/29/2020

Teledyne ISCO 6712 autosamplers arrive and taken to field site
Teledyne ISCO 720P Pressure Transducers installed and initial Programming of ISCOs complete
Remote Telemetry on ISCO autosampler installed and running
Cover Crops planted in the standard and pitchfork buffers
Monitoring well elevations surveyed

Sidedressed 40 gal/ac of 32% (142 lbs of N)

Photo 1. LICA and SIU volunteers installing the backflow valve on the pitchfork saturated buffer
in Moultrie County, IL on March 19, 2019.

Photos 2 and 3. Dispersion line installation to connect to the control structure.

Photo 4. Pitchfork control structure showing the backflow valve and shutoff valve.

Photo 5. SIU researcher installing the automated water sampler platforms and solar panels at
the Moultrie County, IL field site.

Photo 6. Teledyne ISCO Automated Samplers wired to 80 Watt solar panels.

Photo 7. Grounwater monitoring well transect

Preliminary Findings
ROUTINE SAMPLING
Grab samples were collected from the tile outlets during routine visits to the field site between
storm events and analyzed for discharge and nutrient loads.
Discharge
Discharge was measured when taking routine samples from the standard and pitchfork buffer
tile outlets. Discharge was calculated from the volume of water exiting the outlet pipe over a
period of time. A stop watch was started, then a bucket was placed under the pipe to collect
discharge. The bucket was removed at the same time the stopwatch was stopped. The water in
the bucket was measured using a graduated cylinder. The volume of water from the bucket was
divided by the time duration in seconds. This gave us an outlet pipe discharge in L s-1. The
process was completed three times and the average was calculated for each sampling event.
Discharge measurements from routine sampling of standard and pitchfork buffer outlets was
similar on a per acre basis on each date (Figure 1). The tile outlets also decreased in flow as
summer progressed, the corn transpired, soils dried, and groundwater levels dropped. The
standard buffer draining 6.4 acres dried up completely in July. The pitchfork buffer draining
19.3 acres decreased to a trickle during the summer months and had a near zero flow.
Figure 1. Tile outlet discharge from the standard and pitchfork buffer.
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Nutrient Loads
Concentrations of NO3-N and DRP in the tile outlet samples in conjunction with flow
measurements were used to calculate nutrient loads in water exiting the standard and
pitchfork buffer outlets. Tile outlet NO3-N loads and DRP loads for both the standard and
pitchfork buffer closely match up most of the time. This would indicate that the reductions by
the pitchfork buffer are primarily happening during storm events; however, input data need to
be collected during the routine sample collections to see if the trends remain unchanged. From
July, 2019 through November, 2020, the standard buffer outlet that drained 6.4 acres dried up
and the flow was very low for the pitchfork buffer that drained 19.3 acres. This is why the loads
are near zero July through November. The decrease in discharge caused a decrease in loads of
NO3-N and DRP. The NO3-N and DRP grab sample load data from the standard and pitchfork
buffer tile outlets are depicted in the following graphs and represent 11 months of samples
(Figures 2 and 3).
Figure 2. Tile outlet NO3-N loads.
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Figure 3. Tile outlet DRP loads
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STORM FLOW
Storm flow inputs and outputs to the standard and pitchfork buffers from their tile networks
were monitored and sampled by our ISCO stream samplers installed with 720 P pressure
transducers. The Pressure transducers sense water levels and trigger the ISCO to pull samples
from the control structure tile input and output chambers. The sample is taken at programmed
time intervals after water levels are high enough to reach the v-notch weirs between the
chambers in the control structure. Discharge is calculated from the depth of water above the vnotch weir The discharge data is combined with nutrient concentrations from the ISCO water
samples to calculate nutrient loads.
Discharge
The input flows and output flows for the standard and pitchfork buffers are expressed
schematically in figures 4 and 5. These figures give a better visual understanding of how the
buffers are handling discharge. The backflow check valve appears to be a key feature in the
functionality of pitchfork saturated buffer system. Preliminary results suggest that during
stormflows, the outflow volumes consistently increased 40-65% over input volumes in the
standard saturated buffer (Figure 4). Conversely, the outflow volumes were consistently lower
(8-19%) than the inflows in the pitchfork buffer (Figure 5). This was a consistent pattern from
fall through winter. The volume of discharge from the standard and pitchfork buffers during

storm events is variable depending on precipitation levels and antecedent soil moisture.
Despite the variability in tile network discharge from different storm events, the standard
buffer consistently serves as a field tile (i.e., contributing flow toward the control structure)
instead of a dispersion line. On average, the standard buffer added an additional 28-36 gal hr-1
ac-1 to the total discharge leaving the system (Figure 4). Conversely, the pitchfork buffer
regularly decreased total flow coming in from the tile network and removed an average of 1516 gal hr-1 ac-1 of water via the dispersion lines (Figure 5) during storm events, and consistently
contributed water to the buffer zone regardless of the storm event size. The hydraulic
conductivity of the soil at saturated conditions most likely limits this outflow from the
dispersion lines to a steady 15-16 gallons hr-1 ac-1. We expect to see changes as antecedent
moisture changes and plant uptake begins in the spring.
Figure 4. Schematic representation of inflow and outflow for the standard buffer control
structure during 2 storm events. Note the output discharge is greater than the input. This
means the dispersion line is acting as a tile.

Figure 5. Schematic representation of inflow and outflow for the pitchfork buffer control
structure during 2 storm events. Note the output discharge is less than the input. This means
the pitchfork is functioning correctly and some inflow is moving from the dispersion line into
the buffer.

Nutrient Loads
The standard buffer is adding to both the NO3-N load, and the dissolved reactive phosphorus
(DRP) load during storm events (Figures 6 and 7). The loads appearing vertically on the bar
graph show the amount of NO3-N and DRP that would be delivered to the outlet in a year if
these storm loads were maintained. The NO3-N and DRP loads delivered to the outlet after
leaving the standard buffer were also increased during storm events due to increased discharge
added by the standard buffer dispersion lines (Figure 6 and 7). The standard buffer dispersion
lines increased NO3-N loads by +235% and +115 for the October and November storms. The
standard buffer increased DRP loads +182% and +234% for the same storms. It should be noted
that the DRP loads are very close to zero despite the large percentage increases. These loads
are expressed as rates of pounds per acre per day during the storm events on the Y axis
because most storms only last 1 or two days. The output bars on figures 6 and 7 show what
these storm flow rates would have delivered if they continued all year for NO3-N and DRP.
Subtracting the input loads from the output loads from the storm events would show the
standard buffer increased NO3-N loads by 4.6 and 2 lbs ac-1 year-1 and DRP loads by 1.2 and 1.9

lbs ac-1 year-1. The increases in load delivered by the standard buffer were attributed to the
increased flow being added to the system from the dispersion lines.
Figure 6. Standard buffer NO3-N loads for two storm events.
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Figure 7. Standard buffer dissolved reactive phosphorus (DRP) loads for two storm events.
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The pitchfork buffer is decreasing the NO3-N and DRP loads (Figures 8 and 9). DRP load is
expressed in lb ac-1 day-1. The loads appearing vertically on the bar graph show the amount of
DRP that would be delivered in a year if these storm flows were maintained. Note that DRP
loads are very small near zero. The pitchfork buffer is functioning and eliminating some of the
incoming NO3-N and DRP loads (Figure 8 and 9). Figure 8 shows reductions of -25% and -22% for
NO3-N during the two storm events. This translates to ~11 lbs ac-1 year-1 and ~3 lbs ac-1 year-1
removal if reductions continued all year at this storm rate. Figure 9 shows DRP was reduced by 2% and -8%, which is equivalent to 0.03 and 0.07 lbs ac-1 year-1 removal rates by the pitchfork
buffer dispersion lines during the storm events.

Figure 8. Pitchfork buffer NO3-N Loads for two storm events.
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Figure 9. Pitchfork Buffer Dissolved Reactive Phosphorus (DRP) loads.
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GROUNDAWATER MONITORING WELLS
Both the standard and pitchfork buffers show an overall decrease in NO3-N concentration from
the field edge to the final well at the outlet side of the buffer. While some middle buffer wells
in the pitchfork buffer show increases in NO3-N there is still an overall reduction by the edge of
the buffer. The decrease in NO3-N across the buffers may have several causes. The greater the
distance away from the field and fertilizer application can cause decreasing concentrations.
Denitrification in the saturated soil conditions of the buffers can be another cause of reduction.
More water will be in contact with upper soil layers with increased organic carbon as
groundwater rises in the late fall and stays high through the spring and this may provide an
environment more conducive to denitrification. Plants in the buffer can also reduce NO3-N, but
this was probably negligible so far in our research because most of our well samples were taken
after the harvest during the dormant season. The water table has risen during the fall so
denitrification would probably be a more likely cause in the buffers.
The standard buffer shows an overall decrease in NO3-N across the buffer at each successive
distance (Figure 10). All monitoring well samples in the standard buffer were below the USEPA
NO3-N drinking water standard of 10 mg L-1. The lower NO3-N concentrations through the
standard buffer may be due to the constant removal of water via the dispersion line. The
standard buffer is constantly working in reverse during storm events and adding to the
discharge. It is possible these reductions are due to “flushing of the system” instead of
denitrification.
The pitchfork buffer shows an overall decrease across the buffer as well, but there are some
increases and decreases mid-buffer (Figure 11). The reason for the increases mid buffer are the
presence of several dispersion lines. Flow data provide evidence that the pitchfork buffer is
receiving water from the tile system (Figure 1). This tile water carrying NO3-N into the
dispersion lines and out into the buffer is a likely cause of the increases mid-buffer. The levels
of NO3-N decreased by the outer edge of the buffer at 155 feet. Some individual monitoring
well samples did exceed the USEPA NO3-N Review Criterion of 10 mg L-1 in the mid-buffer wells
at times but the average remained below the USEPA drinking water standard.

Figure 10. Standard Buffer monitoring well NO3-N concentrations.
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Figure 11. Pitchfork Buffer monitoring well NO3-N concentrations.
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The NO3-N groundwater monitoring well concentrations in both the standard and pitchfork
buffers did not match up well with NO3-N found in the first 6 inches of soil based on our spring
2019 soil sampling map (Figure 12). Figure 12 illustrates that the NO3-N concentration is
primarily less than 1 mg L-1. The standard buffer monitoring well transect averages about 2 mg
L-1 in the mid buffer area and the pitchfork buffer transect averages about 8 mg L-1 in the mid
buffer area. This could be further evidence that the pitchfork buffer delivering more NO 3-N
laden water into the mid buffer area where the dispersion lines are located.

Figure 12. Spring 2019 soil sample NO3-N map

Figure 13. Spring 2019 soil sample phosphorus map.

Challenges
To date, the weather has been the greatest challenge with the research project. High rainfall
limited the producer’s access to the field and delayed planting. Rain also impacted the timing of
the pollinator planting in the buffer strips which was accomplished 10/3/2019. Another
challenge has been the functionality of the Teledyne ISCO 6712 Stream Samplers used to collect
tile water samples from control structures during storm events. Initially the ISCO samplers were
programmed to take a sample every 15 minutes for 6 hours. This sampling regime was found to
be too short to capture the full falling limb of the event hydrograph. The sampling regime was
incrementally increased to cover a longer post-storm time period as we tried to capture more
of the falling limb of the hydrograph. Eventually the sampling regime was spread out over 38.5
hours post storm to capture more samples as the tile flows returned back toward base flow
levels. A bit of trial and error was required to get the ISCOs programmed to function correctly.

Outreach
There is great interest in saturated buffer designs in tile drained areas of the Midwest. The new
pitchfork saturated buffer design was introduced and presented at the 2018 Annual Illinois
Farm Bureau meeting in Chicago and at the 2019 Nutrient Research and Education Council
meeting at Southern Illinois University on June 26, 2019. There was also a Field Day held on
March 20, 2019 to highlight the installation of the practice and to unveil the new design. .
Graduate student posters were presented at the Illinois NLRS Partnership Conference in
Springfield, IL. on December 3, 2019 and will be presented at the NREC Research Forum and
Poster Session in Champaign, IL. on February13, 2020. Multiple videos, popular press articles,
radio interviews, and social media outlets have promoted the project and new design. There
has been an extraordinary amount of positive press surrounding the work.
Video and Story Links:
https://farmweeknow.com/story-moultrie-county-farm-puts-saturated-buffer-designs-test-0187788
https://youtu.be/OA4WyMhI8CY
https://news.wsiu.org/post/wsiu-infocus-siu-ag-day-brings-researchers-and-farmerstogether#stream/0
https://www.agupdate.com/illinoisfarmertoday/news/state-and-regional/illinois-farm-debutsa-new-design-for-saturated-buffer/article_2bd88116-516e-11e9-942f-af8acbe72644.html
http://illinoisnrec.org/wp-content/uploads/2018/12/Saturated-Buffers-Schoonover.pdf
https://brownfieldagnews.com/news/nrec-funds-saturated-buffer-research/
https://www.drainagecontractor.com/drainage-management-systems/new-approach-to-tiledrainage-could-treat-more-water-2404
https://korncountry921.com/2019/03/21/nrec-funds-saturated-buffer-research/
https://www.facebook.com/pg/ILSARE/posts/
https://cdn.annexbusinessmedia.com/DC/eNews/2019/01/08/mail.html
https://spotonkansas.com/ks-business/107330/nrec-funds-saturated-buffer-research.html

Conclusion:
The research by the SIU Watershed Science Team has found that the pitchfork buffer is
outperforming the standard buffer during storm events by removing incoming tile flow and
thereby decreasing NO3-N and DRP loads. The success of the pitchfork design is attributed to
the back flow check valve that is not part of the NRCS Saturated Buffer (Code 604) practice
standard. The check valve in the design has been a crucial part of a working system on our
research site. It prevents the dispersion line from serving as a tile line during wet conditions.
Most of the NO3-N and DRP load reductions are occurring during storm events. The most
positive highlight is the reduction of NO3-N input loads by 22- 25%. Load reductions of NO3-N
and DRP may not be as high during non-storm events based on tile outlet grab samples. More
research is necessary on the tile outlets with continued sampling through the winter and spring
when water tables are higher. Much of the data collected from the tile outlets was collected
during summer/fall when flow was minimal or not present. As we work to improve our
understanding of the effectiveness of saturated buffers, it is imperative to build a dataset that

spans multiple cropping rotations and seasons. If designed properly and installed in compatible
locations, then saturated buffers could prove to be a great nutrient loss reduction strategy tool.

