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Testing Wisconsin Buffer Initiative
Theories

• Reduce nutrient and sediment loads while keeping 
sustainable, economically viable agricultural resources

• Targeting best management practices to areas with the 
highest nutrient and sediment losses

• Use the Wisconsin Phosphorus Index to locate areas 
with high P losses within the watershed (potential 
runoff connection from field to stream)

• Evaluate effectiveness of targeted approach through 
monitoring nutrients, sediment, and biological response

• Reduce costs and improve efficiency for meeting 
water-quality goals



Paired Watersheds
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Sediment Sources and Sinks



Historical Sedimentation Rates

WI Driftless Area
Halfway Creek

(Fitzpatrick, et al. 2009)



Approach: Field to Stream to Watershed Outlet



Nested Design
 30 total sites

–Ephemeral and perennial throughout the 19 mi^2 watershed
–Rapid channel/sediment stability assessment
–Quantitative measurements of eroding banks 
and soft sediment deposition
–Low-flow discharge measurements

 15 nested sites
–Modified pebble counts
–Bank, streambed, and soil samples for particle size, total P, organic matter, and 
radioisotopes for sediment fingerprinting, streambed samples for EPC0 analysis

 10 nested sites
–Channel cross sections
– Historical macroinvertebrate, fish, and habitat surveys

 6 nested sites
–Walling sediment tube samplers,  EPC0 analysis
– event based sediment fingerprinting

• 1 streamgage at outlet
–discharge, total P and suspended sediment loads

Photo Credits:
Rebecca Carvin (top), 
Bob Hansis (bottom)



Distribution of Baseflow
(0 - 10.2 liters/s/km2)

Ridgeway Branch
December 2009

Pleasant Valley
August 2009



PLEASANT VALLEY
Fine Sediment Deposition

(Average Depth 0 to 164 mm)



Modified Pebble Counts

Map of points

Thickness of fines

Presence of 
macrophytes

Artificial substrate



Bank stabilization and lunker structures work at 
some sites better than others

0

20

40

60

80

100

120

140

160

180

200

macrophytes 
(%)

soft sediment 
present (%)

riprap (%) average soft 
sed depth (mm)

P
er

ce
nt

 o
r m

m

PV-3 -- bank stabilization 
and lunkers
PV-2 -- none

PV-1 -- bank stabilization 
and lunkers
PV-5 -- bank stabilization 
and lunkers



Cross sections
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 For water column SRP > EPCo, → sediments sorb P and act as a P sink.

 For water column SRP < EPCo, → net release of P, sediments act as P source.

Source: Haggard, B.E., S. A. Ekka, M. D. Matlock and I. Chaubey 2004. Phosphate equilibruim between stream 
sediments and water: potential effects of chemical amendments. Trans ASABE. 47:1113 -1118.

Equilibrium Phosphorus Concentration (EPC0)
(Sediments are neither sorbing nor desorbing P from the water column)

(Slide courtesy John Panuska)



Next Steps

 Sediment related (USGS):
- Finish cross sections and pebble counts
- Conduct sampling for sediment fingerprinting
- Transfer rapid assessment site data to stream 

segment designations in a GIS
 SWAT/APEX modeling and add’l sediment sampling 

from tube samplers (UW-Madison)
 Install targeted BMPs in Pleasant Valley (Dane 

County, 2010-2012)
 Continue monitoring at streamgage (USGS) through 

2012+
 Repeat biological (DNR) and geomorphic monitoring 

(USGS) in 5 yrs

Photo credit: Mark Godfrey



Questions?
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