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Introduction
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m The Le Sueur River watershed

m Southeast of Mankato, MN

m Flows into the Blue Earth

River and then into the

Minnesota River

m Impaired for sediment,
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SWAT Modeling

MDA commissioned Study:

Evaluation of Best Management Practices (BMPs) in Impaired
Watersheds Using the SWAT Model
Authors: Solomon Folle, Brent Dalzell, & David Mulla

Goals:

1. Accurately predict sediment, nutrient, and pesticide runoff losses in the
Le Sueur River watershed,;

2. ldentify and prioritize critical sub-watersheds and evaluate the
Importance of managing them;

3. Evaluate the effectiveness of various best management practices
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http://www.mda.state.mn.us/en/protecting/cleanwaterfund/cwfresearch/swatmodel.aspx

. LIDAR Mapping

Targeting Best Management Practices (BMPs) to Critical Portions of the Landscape:
Using Selected Terrain Analysis Attributes to Identify High-Contributing Areas Relative to
Nonpoint Source Pollution

Project Managers: Adam Birr and Barbara Weisman
Report authors: Jake Galzki, David Mulla, Joel Nelson, and Shannon Wing

m BMPs targeted at critical drainage M= Streams
points (yellow circles) can ™A= Critical drainages
maximize benefits to water quality O  Side-inlet or Gully

and funding used for conservation.
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http://www.mda.state.mn.us/protecting/cleanwaterfund/cwfresearch/targetingbmps.aspx
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m SWAT model predicts that installing a 33-foot buffer at all critical
drainage areas would reduce acetochlor losses in runoff by 14%.
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. Best Management Practices

m Evaluating an MDA best management practice (BMP) for Acetochlor.

B BMP #4: “For Surface Water protection: Evaluate surface drainage patterns in your field and install

filter strips and establish buffer zones for streams, sinkholes and tile inlets.”

The BMPs are provided as a series of
and cultivation

(seeml

Producers, crop consultants and

ices, and and runoft

options appropriate f
Thehmmcalagesdevdopnmmmmedwge:

Thnogement Pons for every inesota farm

In!umm and ENCES” 1O mare Informabion). Always read lho product label. Label use requirements and application sethacks are legally enforceable,
° = 2 3g€ g = o - or - Ve . Jg» ef=
Core Practice’ Description Benefit
1. Scout fields for Scout for weeds, then map infestations throughout the year. Determine whether weed control Responding accurately to specfic weed pressures,

weeds and match

the management
approach to the weed
problem,

will result in significant crop yield benefits, Carefully match weed control options - including
non-chemical control - to weed pressures, Use herbicides only in stuations where they are
necessary and will be cost-effective. Use herbicides with long-lasting effect ("resadual control”)
only in felds that have high densities of target weeads or in Helds where weed information

s lacking (e.0., newly rented or purchased acres), Consider post-emergent weed control
alternatives.

using post-emergent control and using altermnatyve
chemical and nen-chemecal (e.9., cultivation)
controls can lower costs and prevent water
resource IMmpacts,

2. Evaluate reduced Evaluate a reduced-rate herbiode program. Banding - especially i ndge-till rotations - can In many cases, banding and 3 carefully planned
or split herbicide significantly mwhodomu“sdnapdmtmmredmmmdwmm reduced-rate herbicide program can result in
application rates, in runoff during early spring rains. Cmﬁduw'\?mmnhbdm.na rate range,” Start effoctive weed control, reduced costs, and a

on 3 small area to test what works best on your farm. Scout felds for weed escapes and be reduction in herbicide loss to the environment.
prepared for follow-up weed management including post-emergent herbicide application, rotary
hoong. or inter-row cultivation,

3. For Surface Evenly incorporate herbiodes to the depth recommended on the product label. Improper Incorporated herbicide s less vulnerable to being
Water protection: INCorporation, excessive crop residues, or poor soil tith may result in erratic, streaked or lost in runoff and reaching nearby streams, lakes
Soil incorporate otherwise unsatisfactory weed control. Combine soil incorporation of herbicides with another and surface tile inlets,
herbicides. tillage operabion to avoid additional field passes and loss of crop residue.

4. For Surface Water
protection: Evaluate
surface drainage pat-
terns in your field and
install filter strips and
establish buffer zones

Work with crop consultants and other a9 professionals. Study Natural Resources Conservation
MNMS)MmeMaMMWMQthOMMm
to surface waters (rivers, streams and lakes). Consider herbicides that NRCS lists
ashavmolowmsnungsfotmnoﬂhommsods.oroonmrmnchmlmdmml
methods In sensitive areas, Then, in addition to required label setbacks or buffers, install
Mumwmummﬂmalmown«abhsmmm.hmhw“,
inlets and sinkholes,

Filters and buffers reduce field runoff and setbacks
eliminate applications where iosses are most
likely. Reducing use of herbicides known to move
to surface water reduces the potential for surface
water contamination.
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. Buffer Effectiveness Study

m Study Objective: To quantify the effects of vegetative buffer strips at
side-inlet drains on acetochlor concentrations in runoff.

m Side-inlet drains are culverts installed in fields to drain water through
ditch berms created by the straightening of county ditches.
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. Study Location

= Within the Le Sueur PNao T F N
River Watershed AN
= Blue Earth County el

m 10 miles southeast
of Mankato
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Project Approach — Paired
Watershed Study Design

m Two periods during the study — calibration and treatment

m Calibration phase — collect data on rainfall, runoff flow, and
mass transport of acetochlor, sediment and nutrients

m Statistically evaluate collected data to determine if the
calibration was sufficient to measure the effect of the
treatment

m Treatment phase — plant grass buffer around the side-inlet
and continue to collect data to quantify its effectiveness

10
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Study Watersheds

10 Acre Watershed

Side-inlet
Location (SI-C)

Side-inlet
Location (SI-B)

15.6 Acre Watershed

Side-inlet
Location (SI-A)

6.6 Acre Watershed
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. Study Watersheds
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. Study Watersheds
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. Water Quality Data Collection

Sl
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Water Quality Data Collection

m Data is
displayed on
website In
near-real time.
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Data Collection —
2010 Season Statistics

17

Total season rainfall (April — October): ~35 inches
Seven full runoff events (runoff from all three watersheds)

Total rainfall from runoff events (June 17 — September 2):
~11 inches

347 samples collected and analyzed from seven runoff
events

9.9 million liters of flow or 2.6 million gallons or 2.86 inches
~19,000 grams of acetochlor applied to the watersheds
~70 grams of acetochlor exported from the watersheds
0.37% of applied chemical exported from the watersheds

Runoff event on June 25 moved the most chemical at ~30
grams
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Statistical Analysis of Water Quality
Data for Calibration

m Strong paired regression relationships were obtained for all variables
with SI-C as control site and SI-A and SI-B as treatment sites; r2
values ranged from 0.89 to 0.97

m Analysis of regression error suggests that a paired watershed analysis
with at least 7 post-treatment events monitored would be able to
detect a low percent difference between phases. The more post-
treatment events monitored, the better the level of change detection.

Event Mean Concentration of Acetochlor (ug/L) Event Mean Concentration of Acetochlor (ug/L)
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. Buffer Establishment—Sept. 8, 2010
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. Buffer Establishment—Sept. 8, 2010

m Seeded, raked in, protected with
erosion control matting.

m NRCS-recommended grass
species used:

Timothy — 0.5 Ibs.

Smooth Bromegrass — 2.0 Ibs.
Slender Wheatgrass — 2.0 Ibs.
Alslike Clover — 0.5 Ibs.

s

FLOWCAM-01 10/07/10 08:51 PM

Perennial Ryegrass — 1.0 Ibs.

Winter Wheat — 5.0 Ibs.

m October 7, 2010: buffers show good germination
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. Buffer Establishment—June 13, 2011
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2011 Runoff Event Hydrographs
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Event 3: July 15, 2011
09:00 — 13:30

Event 4: July 15, 2011
15:00 — 24:00
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2012, 2013, 2014

m No runoff events in 2012; USDA classified the time period
from June to October as one of “extreme drought”. Our sites
received 3.36 inches of rain during this period.

= Two runoff events in 2013

m Three runoff events so far in 2014 but residue and statistical
analysis could not be completed yet.

24
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Results

m Based on the 4 events analyzed we cannot conclude
anything regarding reduction of acetochlor

m We can conclude based on ANCOVA that both mean the
highest instantaneous flow rate (Qp) observed during an
event and the percent of rainfall volume expressed as runoff
(C) are lower during the treatment phase.
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