StabilizationStructure Impact on Non
oint Source Pollution in thé&nglaciated
Area of Wisconsin

Kyle Minks,Birl Loweryand Fred Madison




ajor Contributor of NorPoint Sourc
Pollution

533,205 miles of
eams and rivers in
S

<=

Atmospheric Deposition

Hydromodification

34,799 miles)
)y the EPA-

Natural/Wildlife

Source of Impairment

Unspecified Nonpoint
Sources

Other

5% 10%

15% 20% 25%

Percent of Impaired Stream Miles Affected
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Soll Loss

A 1930 annual soil loss

I 33.4 metric tons ha
(14.9 tons acre)

A 1933 Soil Conservation
Service

I Coon Creek Watershed
project

A 1992 annual soil loss

I 14.1 metric tons ha (6.3
tons acrel)

s et al 1996)
from (Trimble & Lund 1982)




Current Problem

A DriftlessArea Unitarea loads
I 73mt knmr2 (209 t mile?) of

suspended sediment fr’H_
A 88% higher then state average ; x}ﬂ,,— :
i 153 kg kn? (875 lbs mile&) of N I
total phosphorus - aj
A 35% higher then state average | |
a b
", i
A Annual total suspended w» ( — ;
sediment from storrrunoff — ;-J """--;.H 5

I Driftlessarea 9395% q
I Southeast WI till plains 586% [

Corset al. 1997



At-GradeStabilizationStructure

A Located at base of
forested hill slope

A Similar to a
sedimentation basin
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Sedimentation Basin Research

A Edwards et al. (1999)
I Trapping efficiencies of

simulated agricultural ; 7
runoff 10 . / Delivered sediment
. = ] —-
A Suspended sediment EE %
i 87.51t0 97.0% 21 70 e
A Total Phosphorus 5 % as
i 32.2t0 65.8% 3
A Total Nitrogen IE Trapped
i 72.5t0 80.7% O sedmen
A Fieneret al. (2005) S
I Basins trapped 585% of o2 s

Watershed / Pond No.

Incoming suspended
sediments



onservation Practice Compari

Soil
erosion/Sedimen|Total water and s@
Practice yield losses (Ib a&)

(taclyear?) N P
15.0 55.6 21.0

Moldboard
plow
Typical 7.8 358 | 13.1
tillage
No tillage : 1.0 9.7 3.1
Contour 3.9 159 | 53
farming
Strip
cropping
Terraces
surface : 2.3 11.0 3.4
drained

Water and
sediment
control
basins

2.9 12.9 4.2




Research Purpose

A To determine if installing an Asrade
StabilizatiorStructure (AGSS) improved runoff
water quality

A Obijectives

1. A comparison of precipitation, runoff volumes, and
suspended sediment concentrations before and
after installation of an AGSS.

2. A comparison of phosphorus and nitrogen
concentrations before and after installation of an
AGSS.

3. An analysis to determine the trapping of sediments
by the AGSS.



Study Site Location

A Two paired watersheds
I South (control)
87 ha (215 ac)
47% forested
18% agriculture
34% hay/pasture or CRP

North (treatment)
I 174 ha (430 ac)
9%forested
oagricultural
yasture of CRP ':'”” Ve

South Mistershad

®  Hream & Rain Gage
r  FRain Gaga




Monitoring

A Data collected from L e

A Oct 2001 Sept2008 | =

A USGS monitoring

equipment

A Stream gauging
stations

A Meteorological
stations

A Soil temperature
orobes

LA



Watershed Pairing

North vs. South Basin Pairing

?
-
w0
£
v
=
D
o
=
o
v
o
=
o
o
ey
o
P
c
—
oy
c
@
£
-~
(11
w
S
e
=
=
o
=

-0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8
South (Control) Ln Total Phosphorus (mg L)




Evaluation

A Compare north and south A Evaluate for changes within each
I Nonfrozen ground watershed using a linear mixed
I Paired storm runoff events effects (Ll\/l E) model
T Bf?fore installation of the AGSS to i SAS 9.2
arer

A Pre installation time period
I Oct 2002June 2005

A Post installation time period
i July 20055ept 2008

A Parameters being compared
I Precipitation
i Runoff
I Suspended Sediment
I Phosphorus
i Nitrogen



