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Primary objectivesPrimary objectives

1) Utilize watershed simulations to 1) Utilize watershed simulations to 
support watershed load allocations and support watershed load allocations and 
predict impact of sediment and predict impact of sediment and 
phosphorus reduction strategies within phosphorus reduction strategies within 
Lower Fox River SubLower Fox River Sub--basin (1580 kmbasin (1580 km22))

2) Develop relationships between water 2) Develop relationships between water 
quality observations and results from quality observations and results from 
farmfarm--based analysis tool (SNAP)based analysis tool (SNAP)



Lower Fox Lower Fox 
River River 

watersheds & watersheds & 
subwatershedssubwatersheds



Lower Fox Lower Fox 
RiverRiver

Year 2000 Year 2000 
LanduseLanduse and and 
Land coverLand cover



Watershed  Watershed  
background:background:

Clay soilsClay soils
High % runoffHigh % runoff
715 mm 715 mm precipprecip avgavg
~ 200 mm flow~ 200 mm flow
~ 30 mm ~ 30 mm baseflowbaseflow

Soil Permeability



Soil and Water Assessment Tool Soil and Water Assessment Tool --
SWATSWAT

USDA USDA –– ARS model:  J.G. Arnold, J.R. Williams, Temple ARS model:  J.G. Arnold, J.R. Williams, Temple 
TexasTexas
Continuous daily time step, river basin/watershed scale Continuous daily time step, river basin/watershed scale 
model model -------------- physically basedphysically based
Routes water, sediment, nutrients and pesticides to Routes water, sediment, nutrients and pesticides to 
watershed and basin outletswatershed and basin outlets
Predict impacts of management on water, sediment and Predict impacts of management on water, sediment and 
chemical yieldschemical yields
LongLong--term simulations of many decadesterm simulations of many decades
Tracks crop growth, tillage, fertilizer/manure application, Tracks crop growth, tillage, fertilizer/manure application, 
nutrient cycling on a daily basisnutrient cycling on a daily basis
Conservation Effects Assessment Project Tool (CEAP) Conservation Effects Assessment Project Tool (CEAP) 
Applied modified version of SWAT 2000 codeApplied modified version of SWAT 2000 code
GIS > spreadsheet > SWAT 2000:   to allow more GIS > spreadsheet > SWAT 2000:   to allow more 
flexible/complex management filesflexible/complex management files



Modeled SimulationsModeled Simulations

19771977--2000 climatic period2000 climatic period

1992 1992 landuselanduse Baseline conditionsBaseline conditions

2000 2000 landuselanduse Baseline conditionsBaseline conditions

Alternative management scenariosAlternative management scenarios
2000 and2000 and
20252025--30 urban area doubles30 urban area doubles



Model Inputs Model Inputs –– GIS layersGIS layers
LanduseLanduse –– land coverland cover

WDNR WDNR WisclandWiscland land cover land cover -- 19921992
Brown County, ECWRPC Brown County, ECWRPC –– 2000 to 20012000 to 2001
Trends: above plus USGS 1:24k topographic mapsTrends: above plus USGS 1:24k topographic maps

Soils Soils –– County SSURGOCounty SSURGO
subsub--watershed areawatershed area--weighted averagesweighted averages
4 soil layers4 soil layers
AWC, bulk density, sat. AWC, bulk density, sat. condcond, K, hydro, K, hydro--group, etcgroup, etc

Slope Slope –– 30 m Digital Elevation Model30 m Digital Elevation Model
Watershed boundaries Watershed boundaries -- WDNR, USGS, BLRPCWDNR, USGS, BLRPC
WNDR Stream hydrology 1:24k, Brown County BuffersWNDR Stream hydrology 1:24k, Brown County Buffers
PC ARCPC ARC--INFO, ARCVIEW, Spatial Analyst (ESRI)INFO, ARCVIEW, Spatial Analyst (ESRI)

Climate: 1976Climate: 1976--2000 daily, 3 primary stations,2000 daily, 3 primary stations,
Plus 3 USGS stations in primary calibration watershedPlus 3 USGS stations in primary calibration watershed

Upper Bower Creek (36 kmUpper Bower Creek (36 km22) main calibration site) main calibration site
Point source loads from WDNRPoint source loads from WDNR



Primary Hydrologic Response UnitsPrimary Hydrologic Response Units

Agriculture Agriculture -- Dairy (2000 Dairy (2000 -- 6 year crop rotation of 6 year crop rotation of 
corncorn--grain, corngrain, corn--silage, soybean, 3 years of alfalfa)silage, soybean, 3 years of alfalfa)
11 Conventional tillage practiceConventional tillage practice
22 MulchMulch--till (>30%)till (>30%)
33 NoNo--tilltill
44 BarnyardsBarnyards
Agriculture Agriculture -- Cash crop (2000 Cash crop (2000 -- 1 yr corn, 1 yr 1 yr corn, 1 yr 
soybean)soybean)
55 Conventional tillage practiceConventional tillage practice
66 MulchMulch--till (>30%)till (>30%)
77 NoNo--tilltill
NonNon--AgriculturalAgricultural
88 UrbanUrban
99 GrasslandGrassland
1010 ForestForest
11 11 WetlandWetland
1212 Golf courseGolf course
13 13 BarrenBarren



Agricultural Agricultural HRUHRU’’ss
Percent crops in Percent crops in subwatershedssubwatersheds derived from WISCLAND land coverderived from WISCLAND land cover

a) adjusted to fit 1992a) adjusted to fit 1992--93 and 200093 and 2000--01 01 WiscWisc. Ag. Statistics in . Ag. Statistics in 
countiescounties
b) Dairy rotation b) Dairy rotation HRU'sHRU's and   Cash Crop rotation and   Cash Crop rotation HRU'sHRU's

Crop Rotation phase altered: 1 HRU for each phaseCrop Rotation phase altered: 1 HRU for each phase
(6 dairy, 2 cash crop in year 2000 scenarios)(6 dairy, 2 cash crop in year 2000 scenarios)

Residue Level/Tillage Practices: NRCS & County Transect Survey Residue Level/Tillage Practices: NRCS & County Transect Survey --
1996/1999/2000 data applied on watershed basis1996/1999/2000 data applied on watershed basis
a) partitioned: conventional till (CT), mulch till (MT) and noa) partitioned: conventional till (CT), mulch till (MT) and no--till (NT)till (NT)
b) further separated into dairy and cash crop b) further separated into dairy and cash crop 
c) constructed SWAT dairy and cash crop management filesc) constructed SWAT dairy and cash crop management files

Crop Yields Calibrated (Wisconsin Ag. Stats for Brown County)Crop Yields Calibrated (Wisconsin Ag. Stats for Brown County)

Barnyard loads Barnyard loads -- SWAT simulations calibrated to BARNY SWAT simulations calibrated to BARNY 
phosphorus loadsphosphorus loads

Manure and Fertilizer InputsManure and Fertilizer Inputs



Primary Model ModificationsPrimary Model Modifications

EvapotranspirationEvapotranspiration equations modifiedequations modified
Water yield still low, so HargreavesWater yield still low, so Hargreaves--SaminiSamini PET equation reduced by PET equation reduced by 
0.810.81

MUSLE Sediment equation modified to EPIC/APEX form, MUSLE Sediment equation modified to EPIC/APEX form, 
calibration simplified for suspended sediment loadscalibration simplified for suspended sediment loads

CC--factor equation separated into: (1) surface residue and (2) cropfactor equation separated into: (1) surface residue and (2) crop
covercover

HRU'sHRU's utilize subutilize sub--watershed channel length & area in MUSLE watershed channel length & area in MUSLE 
sediment equationsediment equation

NRCS curve numbers in management files altered automatically NRCS curve numbers in management files altered automatically 
according to soil hydro groupaccording to soil hydro group



Model Calibration & AssessmentModel Calibration & Assessment
Calibrate: 1) flow 2) crop yields and nutrient levels 3) Calibrate: 1) flow 2) crop yields and nutrient levels 3) 
suspended sediment 4) phosphorus 5) suspended sediment 4) phosphorus 5) dissdiss. P. P
Validate/assess: flow, SS, P at different time and/or Validate/assess: flow, SS, P at different time and/or 
sitesite
Daily, event, monthly, annual, total basisDaily, event, monthly, annual, total basis
Primary calibration/validation site:Primary calibration/validation site:

USGS/WDNR USGS/WDNR -- Upper Bower Cr. (36 kmUpper Bower Cr. (36 km22))



Calibration & ValidationCalibration & Validation

ExamplesExamples



Calibrate Calibrate –– Validate: Validate: Stream FlowStream Flow
Upper Bower Creek eventsUpper Bower Creek events
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Validation Data: 1996-97 (n=17)

Untransformed: R2 = 0.80, NSE = 0.80 Untransformed: R2 = 0.95, NSE = 0.94
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Calibration Data: 1990-94 (n=52)
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Observed and simulated monthly stream flow - Upper Bower Creek.       
1990-94 calibration period.  Precipitation from USGS weather stations is also shown.
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Observed and simulated monthly stream flow - Upper Bower Creek.       
1996-97 validation period.  Precipitation from USGS weather stations is also shown.

CalibrateCalibrate
MonthlyMonthly

Stream flowStream flow
Upper Bower Upper Bower 

Creek Creek 
RR22=.87, NS=0.86=.87, NS=0.86

ValidateValidate
MonthlyMonthly

Stream flowStream flow
Upper Bower Upper Bower 

Creek Creek 
RR22=0.76, NS=0.76=0.76, NS=0.76



Calibrate Calibrate –– Validate: Validate: Suspended SedimentSuspended Sediment
Upper Bower Creek eventsUpper Bower Creek events

ice

iceice

ice

ice

0.01 0.1 1 10 100 1000 10000

Observed Sediment Load (metric tons)

0.01

0.1

1

10

100

1000

10000

S
im

ul
at

ed
 S

ed
im

en
t L

oa
d 

(m
et

ri
c 

to
ns

)

Validation Data: 1996-97 (n=17)

Untransformed: R2 = 0.96, NSE = 0.95 Untransformed: R2 = 0.85, NSE = 0.85
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Model Assessment SummaryModel Assessment Summary
In general, a fairly good correspondence between In general, a fairly good correspondence between 
simulated and observed stream flow and loads of simulated and observed stream flow and loads of 
phosphorus and suspended sediment (daily, event, phosphorus and suspended sediment (daily, event, 
monthly, annual, totals)monthly, annual, totals)
Model response acceptable for predictive simulations in Model response acceptable for predictive simulations in 
subsub--basinbasin
Model least able to predict flow and loads:Model least able to predict flow and loads:

from small events, affected phosphorus loads mostfrom small events, affected phosphorus loads most
after prolonged dry periodsafter prolonged dry periods
during snow melt periodsduring snow melt periods

Current LFRWMP monitoring project will greatly assist in Current LFRWMP monitoring project will greatly assist in 
improving and/or validating model (5 watersheds)improving and/or validating model (5 watersheds)



Model Results Model Results –– Year 2000 Baseline Year 2000 Baseline 
ConditionsConditions

Stream flow and loads at subStream flow and loads at sub--basin, watershed basin, watershed 
and suband sub--watershed scaleswatershed scales

Total, and by HRU/Total, and by HRU/landuselanduse categorycategory

Examples of modeled outputExamples of modeled output



Lower Fox Lower Fox 
River River 

WatershedWatershed

Simulated Simulated 
SubwatershedSubwatershed
PhosphorusPhosphorus
Yield (kg/ha)Yield (kg/ha)

Baseline 2000 Baseline 2000 
conditionsconditions



Phosphorus Load Allocation to Lower Phosphorus Load Allocation to Lower 
Green Bay (kg/year)Green Bay (kg/year)

9 2 ,3 5 5
1 8 .2 % 7 , 2 4 9

1 . 4 %
2 2 ,0 0 54 . 3 % 6 , 5 0 0
1 . 3 %
6 , 7 9 1
1 . 3 %

3 4 ,9 1 8
6 . 9 %

4 8 ,3 3 6
9 . 6 %

2 8 7 , 9 8 0
5 6 .9 %

Fox-Wolf Basin - 2000
Total: 506,134
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3 . 0 %

6 , 7 9 1
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3 4 ,9 1 8
1 6 .0 %

4 8 ,3 3 6
2 2 .2 %

L. Fox Subbasin - 2000
Total: 218,154

Ag
Barnyard
Urban
Urbanize
Other non-point
Municipal Pt.
Source
Industrial Pt.
Source
Lake
Winnebago



0 20 40 60 80 100 120 140 160

                     BASELINE 2000 CONDITIONS

COW #'s Increase by 15%

Decrease alfalfa acres 33%, & increase row crops

NUTRIENT MANAGEMENT: Soil P stable at 40 ppm

Nutrient Management: Soil P stable at 25 ppm

VEG. BUFFER - 100% of 1:24k hydrology streams

VBS's - 100% of 1:24k streams & road ditches

CONSERVATION TILLAGE    ---------     100% NT

Cons. Till - 100% NT, incorporate ALL manure

Cons. Till - CT10%,MT60%,NT30%  inc. manure

DAIRY PHOSPHORUS feed ration reduced by 25%

COMPOSTING Facility: 20% of manure displaced

ROTATIONAL GRAZING, 40% of dairy farms adopt

Rotational Grazing, 100% of ALL farms adopt

URBAN AREA DOUBLES, current BMP's ~2025-30

Urban area doubles, BMP Conservative estimate

Urban area doubles, BMP Optimistic estimate

FORESTED, over Entire Subbasin

Lower Fox Subbasin Non-Pt. Phosphorus Load to Lower Green Bay (metric ton/yr) 

Alternative Management ScenariosAlternative Management Scenarios

+3.3%
+10.3%

- 12.8%
- 31.3%

- 4.1%
- 8.2%

- 21%
- 33%

- 19.1%
- 5.4%

- 2.1%
- 15.3%

- 48%

- 89.4%



Alternative Management ScenariosAlternative Management Scenarios

0.0%
0.0%

10.8%
0.0%
0.0%

-3.6%
-7.6%

-39.0%
-22.1%

0.0%
0.0%

-14.1%
-50.2%

2.3%
-24.3%

-40.3%
-92.8%

BASELINE 2000 CONDITIONS

5) COW #'s Increase by 15%

6) Decrease alfalfa acres 33%, & increase row crops

2a) NUTRIENT MANAGEMENT: Soil P stable at 40 ppm

2b) Nutrient Management: Soil P stable at 25 ppm

3b) VEG. BUFFER - 100% of 1:24k hydrology streams

3c) VBS's - 100% of 1:24k streams & road ditches

4c) CONSERVATION TILLAGE    ---------     100% NT

4f) Cons. Till - CT10%,MT60%,NT30%  inc. manure

7) DAIRY PHOSPHORUS feed ration reduced by 25%

8) COMPOSTING Facility: 20% of manure displaced

9b) ROTATIONAL GRAZING, 40% of dairy farms adopt

9d) Rotational Grazing, 100% of ALL farms adopt

10a) URBAN AREA DOUBLES, current BMP's ~2025-30

10b) Urban area doubles, BMP Conservative estimate

10c) Urban area doubles, BMP Optimistic estimate

1) FORESTED, over Entire Subbasin

0 10,000 20,000 30,000 40,000 50,000 60,000

Changes from Baseline Conditions in %

Lower Fox Subbasin Non-Pt. Sediment Load to Lower Green Bay (metric ton/yr)



SWAT Simulations: ConclusionsSWAT Simulations: Conclusions
Overall, model performed reasonably well during Overall, model performed reasonably well during 
calibration and validation periodscalibration and validation periods
Simulated P export to Green Bay close to loads Simulated P export to Green Bay close to loads 
estimated by V. estimated by V. KlumpKlump et al. (1997) D. Robertson et al. (1997) D. Robertson 
(2004)(2004)
Substantial variation among watershed yields was Substantial variation among watershed yields was 
simulated within the subsimulated within the sub--basinbasin
Relatively wide range in simulated P and SS Relatively wide range in simulated P and SS 
reductions from alternative scenariosreductions from alternative scenarios
Greatest simulated P and SS Ag. reductions:Greatest simulated P and SS Ag. reductions:

1.1. Intensive rotational grazing, followed by:Intensive rotational grazing, followed by:
2.2. Conservation tillageConservation tillage
3.3. Nutrient managementNutrient management
Flow regime changes from urbanization will likely Flow regime changes from urbanization will likely 
create unstable stream banks and stream beds. A create unstable stream banks and stream beds. A 
revised model needs to account for these changesrevised model needs to account for these changes



SNAPSNAP--Plus PPlus P--Index AnalysisIndex Analysis



Primary GoalPrimary Goal

Can SNAPCan SNAP--
Plus be Plus be 
utilized as utilized as 
a tool at the a tool at the 
farm level farm level 
to achieve to achieve 
water water 
quality quality 
objectives?objectives? 0
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PP--Index Analysis: ObjectiveIndex Analysis: Objective

Compare stream water quality to PCompare stream water quality to P--Index Index 
values at:values at:

subsub--watershed scale (~ 0.25 to 3+ sq. km)watershed scale (~ 0.25 to 3+ sq. km)
watershed scale (12 to 85 sq. km)watershed scale (12 to 85 sq. km)
USGS watershed outlet (117 sq. km)USGS watershed outlet (117 sq. km)



SNAPSNAP--Plus ModelPlus Model
SNAPSNAP--Plus developed by University of Wisconsin (L. Plus developed by University of Wisconsin (L. 
Bundy, L. WardBundy, L. Ward--Good, B. Pearson, P. Good, B. Pearson, P. KaarakkaKaarakka & others)& others)
Farm management Tool, operates at field scale (farm Farm management Tool, operates at field scale (farm 
and field outputs)and field outputs)
Comprehensive Nutrient Management software:Comprehensive Nutrient Management software:

Conservation Plan (RUSLE2)Conservation Plan (RUSLE2)
Nutrient Management Plan (NRCS 590 Nutrient Management Plan (NRCS 590 –– P based)P based)
Record keeping and feed management programRecord keeping and feed management program
Manure and wastewater managerManure and wastewater manager

SemiSemi--Quantitative PQuantitative P--Index Index –– Wisconsin research findings Wisconsin research findings 
incorporated into modelincorporated into model
Validated with field scale WQ data (Discovery farms, etc.)Validated with field scale WQ data (Discovery farms, etc.)
RUSLERUSLE--2 to compute soil loss to field edge2 to compute soil loss to field edge
Particulate & soluble P components, plus P in runoff due Particulate & soluble P components, plus P in runoff due 
to surface applied manure (frozen & nonto surface applied manure (frozen & non--frozen)frozen)



Water Quality Monitoring Sites and Water Quality Monitoring Sites and LanduseLanduse
Apple Creek PApple Creek P--Forms StudyForms Study



Apple Creek PApple Creek P--Forms Study Monitoring Sites Forms Study Monitoring Sites –– close upclose up



Monitoring Methods:  Apple CreekMonitoring Methods:  Apple Creek
RUNOFF EVENTS: Grab samples at 11 RUNOFF EVENTS: Grab samples at 11 Source AreaSource Area (0.2 (0.2 
to 3 kmto 3 km22) and 4 ) and 4 integratorintegrator sites (12 to 85 kmsites (12 to 85 km22), at or near ), at or near 
peak flowpeak flow

Targeted uniform Targeted uniform precipprecip eventsevents
Source area sites selected in quasiSource area sites selected in quasi--random basis random basis 
(agricultural (agricultural landuselanduse; suitable discharge, area not too large); suitable discharge, area not too large)
Downstream Main Stem USGS Site: Continuous discharge Downstream Main Stem USGS Site: Continuous discharge 
& automated samples at campground (117 km& automated samples at campground (117 km22) ) 
TSS, total P, dissolved P analysisTSS, total P, dissolved P analysis
Samples collected during 5 runoff events (March to June, Samples collected during 5 runoff events (March to June, 
2004), plus 1 in 2005, 2 complete events 20062004), plus 1 in 2005, 2 complete events 2006



Apple Creek Apple Creek tribtrib: May 23 2004: May 23 2004
site #3 downstreamsite #3 downstream



PP--Index and Farm Field AnalysisIndex and Farm Field Analysis
Farm field input data: Nutrient Management Plans and Farm field input data: Nutrient Management Plans and 
WPDES Permits WPDES Permits SNAPSNAP--Plus PPlus P--Index modelIndex model
Soils, slope, crops, tillage, fertilizer/manure, etc.Soils, slope, crops, tillage, fertilizer/manure, etc.
Farm field data collection not completeFarm field data collection not complete
Nutrient Management Plan data input to SNAPNutrient Management Plan data input to SNAP--PLUSPLUS
Applied SNAPApplied SNAP--Plus Plus Preliminary PPreliminary P--Index valuesIndex values
SNAP database output linked to GIS to derive areaSNAP database output linked to GIS to derive area--
weighted subweighted sub--watershed Pwatershed P--Index valuesIndex values



PreliminaryPreliminary PP--Index ResultsIndex Results

2004 data with 5 uniform events 2004 data with 5 uniform events 
analyzedanalyzed (moderate to high events)(moderate to high events)

2005: 1 event2005: 1 event
2006: 2 complete events thus far2006: 2 complete events thus far
these events not included in analysis yetthese events not included in analysis yet



PP--Index Index vsvs InIn--stream (dissolved P)stream (dissolved P)

PreliminaryPreliminary: P: P--Index for dissolved P correlated to median Index for dissolved P correlated to median 
dissolved phosphorus concentrations at dissolved phosphorus concentrations at subwatershedsubwatershed
outlets (5 moderate to large runoff events in 2004)outlets (5 moderate to large runoff events in 2004)
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PP--Index Index vsvs InIn--stream (total P)stream (total P)

PreliminaryPreliminary: P: P--Index for total P not well correlated to Index for total P not well correlated to 
median total phosphorus concentrations at submedian total phosphorus concentrations at sub--watershed watershed 
outlets (5 moderate to large runoff events in 2004)outlets (5 moderate to large runoff events in 2004)
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PP--Index Watershed AssessmentIndex Watershed Assessment

FURTHER WORK NEEDED!FURTHER WORK NEEDED!



PP--Index Index vsvs Stream dataStream data
Explanations for differences in total Explanations for differences in total 

phosphorus measuresphosphorus measures

PRELIMINARY FIRSTPRELIMINARY FIRST--CUT ANALYSISCUT ANALYSIS
Farm field inputs Farm field inputs -- insufficient spatial coverage insufficient spatial coverage 
Highly sensitive to crop differences (e.g., alfalfa Highly sensitive to crop differences (e.g., alfalfa vsvs corn corn 
silage)silage)
Soil loss estimates Soil loss estimates -- likely major factor (dissolved P OK)likely major factor (dissolved P OK)

Sediment delivery to subSediment delivery to sub--watershed outletswatershed outlets
Default 0Default 0--300300’’ distance to channel used as inputdistance to channel used as input



PP--Index Analysis Index Analysis -- ConclusionsConclusions
Relative PRelative P--Index values generally reflect WQ Index values generally reflect WQ 
measurements for dissolved P at 11 submeasurements for dissolved P at 11 sub--watershed watershed 
outletsoutlets
Data inputs need to be refined (TP, TSS)Data inputs need to be refined (TP, TSS)

Increase spatial coverage, extrapolate where data missingIncrease spatial coverage, extrapolate where data missing

InIn--stream DP closely parallels Soilstream DP closely parallels Soil--test P (Braytest P (Bray--P1), P1), 
where data availablewhere data available

Available soilAvailable soil--P implicated as major source of stream DPP implicated as major source of stream DP

Dissolved P fraction average of 45% at 11 subDissolved P fraction average of 45% at 11 sub--
watersheds and 4 integrator sites.watersheds and 4 integrator sites.

Coincides with earlier findings in Lower Fox tributary monitorinCoincides with earlier findings in Lower Fox tributary monitoringg

LFRWMP: DP loads ~45% to 55% in 2004LFRWMP: DP loads ~45% to 55% in 2004--0505



Next StepsNext Steps
Complete PComplete P--Index modeling in Apple CreekIndex modeling in Apple Creek
Complete SWAT modeling at different spatial Complete SWAT modeling at different spatial 
scales in Apple Creek and for 5 LFRWMP scales in Apple Creek and for 5 LFRWMP 
watersheds (refine calibration/validation)watersheds (refine calibration/validation)
Refine SWAT stream bank erosion estimates Refine SWAT stream bank erosion estimates --
Sediment source tracing with Sediment source tracing with radionuclidesradionuclides
Compare PCompare P--Index and SWAT model results to Index and SWAT model results to 
observed data at different scales observed data at different scales 
Evaluate ability of models to mimic relative or Evaluate ability of models to mimic relative or 
absolute monitoring results for total P, absolute monitoring results for total P, 
dissolved P, and TSSdissolved P, and TSS
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Questions?Questions?

Email: Email: baumgarp@uwgb.edubaumgarp@uwgb.edu
Full reports: Full reports: www.uwgb.edu/watershed/reports/www.uwgb.edu/watershed/reports/
LFox_LoadLFox_Load--Allocation.pdfAllocation.pdf (and other reports)(and other reports)

http://www.uwgb.edu/watershed/reports/
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