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Cooperative Project

UWGB (Nick Reckinger, Nick Coady, Jill Fermanich)
UW Milwaukee

Arjo Wiggins Appleton Inc.

USGS (Dave Graczyk, TR, PR, DR, ...)

GBMSD
Oneida Tribe
7 ngh SChOOIS THE LOWER FOX RIVER
watershed
EPA monitoring
8l program
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e Continuous monitoring
— Sediment & P loading
— Real-time sensors
— Watershed modeling

e Stream biotic integrity monitoring

e School-based monitoring program

— hands-on learning, citizen scientists,
meaningful data

| o s e e e e




Monitoring Stations

e 3 water years
— Oct 2003-Sept 2006

e Watersheds
— Duck Creek
— Baird Creek
— Apple Creek

— Ashwaubenon
Creek

— East River (GBMSD)




Lower Fox Basin Landuse and Land Cover
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Year 2000 Landuse Upstream of Monitoring Sites

B Wetland/Forest/Other
O Urban




How do we monitor?

 Dally stage / flow
 Low-flow / baseflow samples
 Automated Event Samplers

e Test for
— Total P, Dissolved P, Sediment

ISCO Sampler at
Apple Creek




WY 2004-2006 Results

* Precipitation
 Box plots of Concentration Data
e Loads and Yields




Precipitation

WY 2004 = 813 mm
NWS 30 yr = 741 mm
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Apple Creek trib: May 23 2004
Site #3 downstream




Suspended Solids Conc.: All samples

B 2004 [@2005 []2006
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Total P Concentration WY04-06
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Event and Low Flow TP & DP WY04-06
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Dissolved Phosphorus Fraction 2004-2006

] Event Flow I Low Flow

75% - Average Low Flow Ratio
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When are the big loads?

Monthly Flow, TSS & Phosphorus Loads at Ashwaubenon: WY 2004-06
—&— Flow (mm)

— Precipitation (mm/2)
—o— TSS (tons)
—— Phosphorus (kg)

March
Snowmelt

Monthly Load

Monthly Flow (mm) & Precip. (mm/2)




When are the big loads?

March Contribution to 2006 Total

Flow TSS total P
Apple 29% 67% 55%

Baird 28% 33% 31%
Duck 30% 29% 55%
Ashwaub. 36% 43% 30%
East River 21% 59% 43%




Daily Flow and Loads of TSS and Phosphorus at Apple Creek - WY 2005.

— Flow (mm)
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WY04-06: 50% of sediment load in 1% of time

—— TSS%-Apple i
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WY04-06: 90% of P load in 10% of time
(110 days out of 1095 days; 36 d/yr)

P%-Apple
P%-Ash
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e 429% to 55% In the form of DP




Stream Flow Yields
(annual total flow/area of watershed)

B WY 2004
B8 WY 2005
O WY 2006
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Sediment exported per ha of watershed

B WY 2004
B8 WY 2005
O WY 2006
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e 2005-06 WY - <30% of 2004

e 0.1 ton/ha = reference yield for Great Lakes .
streams (Robertson et al., 2006)



Total Phosphorus Yield (kg/ha)

B WY 2004
B WY 2005
O WY 2006
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Apple Ashwaubenon East River

2005 & '06 =20 to 40% less than WYO04
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Estimate of Lower Fox River
Watershed Loads

Annual Load Extrapolatd to FoXx

TSS load (tons 104,700, 17,700 13,700
Phosphorus load (k¢ 265,700) 89,500 67,900

 Highly dependent on timing and amount
of precipitation
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Data Used to Improve
Computer Simulation
Models

Models integrate
Important factors &
relationships.

Confidence in Models
Improves with robust
local monitoring data

What if?
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Landuse Trends and Land Cover
[_]Urban- 1954

[] Urban - 1974
[ Urban - 1984
[ Urban - 1992

I Urban - 2000

Outagamie County

[_] Projected: Urban Area Doubles
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Landuze ard Land Cover
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www.uwgb.edu/WATERSHED
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Soill Test P vs. DP In Streams

e Strong response " [y =0.0057x - 0.0084
to increasing
STP on DP In

Sstreams
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 Andraski and
Bundy. 2002. Y

JEQ Weighted Ave. Soil Test P (Bray P1 - ppm)




Soluble Pl vs. Dissolved P in Stream
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y =0.1918x + 0.0125
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Wisconsin Annual P-Index (soluble P)

« Relationship between Soluble P-Index and median DP -
concentrations at sub-watershed outlets (5 events - 2004)
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