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Past/Current Implementation of Past/Current Implementation of 
BMPsBMPs/Cost Share/Incentive Programs/Cost Share/Incentive Programs

ØØVoluntaryVoluntary
ØØNot geographically targeted towards Not geographically targeted towards 

locations in watershed of greatest needlocations in watershed of greatest need
ØØAssume that Assume that BMPsBMPs and other conservation and other conservation 

practices implemented randomly practices implemented randomly 
throughout the watershedthroughout the watershed



ObjectivesObjectives
ØØ Identify critical areas within the watershed Identify critical areas within the watershed 

where where BMPsBMPs would have the greatest would have the greatest 
impact.impact.
ØØEvaluate on a watershed level the effects Evaluate on a watershed level the effects 

of inof in--field field BMPsBMPs for their effectiveness at for their effectiveness at 
reducing sediment, phosphorus, nitrogen, reducing sediment, phosphorus, nitrogen, 
and and atrazineatrazine herbicide loading to surface herbicide loading to surface 
waters.waters.

The project described in this presentation was developed as part of the 
CSREES 406 funded project, “Integrated Agricultural Management 
Systems for Improving Water Quality In Kansas,” funded in 2001.



Lower Little Blue River Lower Little Blue River 
BasinBasin
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Water Quality Concerns/Water Quality Concerns/TMDLsTMDLs in the in the 
Little Blue River Little Blue River RiverRiver BasinBasin

ØFecal coliform bacteria 
ØEutrophication
ØSiltation/sediments 
ØAtrazine and alachlor herbicide



Tillage Systems Utilized in the Blue River Tillage Systems Utilized in the Blue River 
Basin of KansasBasin of Kansas11

4431315959Grain Grain 
SorghumSorghum

9943434848CornCorn

---------------------------------------- (percent) (percent) ------------------------------------
No TillageNo Tillage

Reduced Reduced 
TillageTillage

Conventional Conventional 
TillageTillageCropCrop

1Cropping Systems Survey, Devlin, Thiessen, and Lambley, 1996.



SWAT Model

1980-2002

Crop specific land use

BMPs
Tillage & Residue

Field Buffers

Contour Farming

Terraces

Utilized SWAT Model

Ø 1300 sq. mile watershed
Ø 42% cropped; 54% rangeland/pasture
Ø 22 different land management 

scenarios
Ø BMP effects on sediment, nutrients 

and atrazine loading



Soil & Water Assessment Tool Soil & Water Assessment Tool 
(SWAT) Model(SWAT) Model11

ØØ PhysicallyPhysically--based, continuousbased, continuous--time, watershedtime, watershed--
scale, hydrologic modelscale, hydrologic model

ØØOverland Flow (Land Phase): NRCS Curve Overland Flow (Land Phase): NRCS Curve 
Number (CN) or GreenNumber (CN) or Green--AmptAmpt Infiltration MethodInfiltration Method
ll CN or infiltration capacity vary about a range according CN or infiltration capacity vary about a range according 

to soil hydrologic group, land management, and to soil hydrologic group, land management, and 
antecedent moisture conditionantecedent moisture condition

ØØ Antecedent soil moisture condition determined by Antecedent soil moisture condition determined by 
soil Ksoil K--factor and water balancefactor and water balance

ØØWater balance: Uses realWater balance: Uses real--world weather station world weather station 
data to simulate historical weather conditions and data to simulate historical weather conditions and 
calculate water balancecalculate water balance

11SWAT model developed by Dr. Jeff Arnold at the USDASWAT model developed by Dr. Jeff Arnold at the USDA--ARS Grassland, ARS Grassland, 
Soil and Water Research Laboratory at Texas A&M; supported by U.Soil and Water Research Laboratory at Texas A&M; supported by U.S. S. 
EPA through BASINS.EPA through BASINS.



SWAT ModelSWAT Model
ØØChannel flow: Overland flow routed to stream Channel flow: Overland flow routed to stream 

channels and tributaries and managed channels and tributaries and managed 
temporally and spatially by Muskingum or temporally and spatially by Muskingum or 
Variable Storage Routing methodsVariable Storage Routing methods

ØØ Sediment Loading: Modified Universal Soil Loss Sediment Loading: Modified Universal Soil Loss 
EquationEquation
ll Sediment = QSediment = QCNCN x Kx KUSLEUSLE x Cx CUSLEUSLE x Px PUSLEUSLE x LSx LSUSLEUSLE
ll Simulate land management (e.g. tillage) by modifying Simulate land management (e.g. tillage) by modifying 

C factor, P factor and CNC factor, P factor and CN
ØØCalibrate overland flow and discharge with Calibrate overland flow and discharge with 

USGS stream gagesUSGS stream gages
ØØMajor Inputs: Major Inputs: 
ll Topography, Soils, Topography, Soils, HydrographyHydrography, Land Use, Weather , Land Use, Weather 

& Management& Management



Major Landuse in Lower Little Blue Basin in 2001

N

Source:
National Agriculture Statistic Service
U.S. Department of Agriculture

5 0 5 10 Miles

Landuse Class
Alfalfa
Corn-
Mixed Forest
Grain Sorghum
Hay
Mixed Grass Pasture/Range
Soybean
Residential/ Urban
Wheat

Residential (3.4%)

Crops (41.1%)

Woodland (2.4%)

Water (0.1%)

Pasture (53.0%)

Basin Landuse

(15.4%)

(12.0%)

(4.1%)

(6.2%)

(1.0%)

(2.4%

(2.4%)

(53.0%)

(3.4%)



SWAT Model: ManagementSWAT Model: Management

--------15-NovFallow--Chisel Plow GT 15 ftTillage15-Nov

----CornHarvest & Kill1-Oct----CornHarvest & Kill1-Oct

Hydrol. Group--CornPlant16-AprHydrol. Group--CornPlant16-Apr

--50 lbs/ac18-46-0Fertilizer15-Apr--50 lbs/ac18-46-0Fertilizer15-Apr

--6.5 lbs/acCounterPesticide14-Apr--6.5 lbs/acCounterPesticide14-Apr

--1.6 lbs/acAatrex (atrazine)Pesticide13-Apr--1.6 lbs/acAatrex (atrazine)Pesticide13-Apr

--2 lbs/acDual (metalochlor)Pesticide12-Apr--2 lbs/acDual (metalochlor)Pesticide12-Apr

--------11-AprFallow--Field Cultivator GE 15 ftTillage11-Apr

--125 lbs/acAnhydrous AmmoniaFertilizer5-Apr--125 lbs/acAnhydrous AmmoniaFertilizer5-Apr

--------27-MarFallow--Tandem Disk Reg 14-18 ftTillage27-Mar

Curve No.RateDescriptionPracticeDateCurve No.RateDescriptionPracticeDate

NO TILLAGE CORNCONVENTIONAL TILLAGE CORN

HighModerateLowManning's "n"

Always = 1Same valueSame valueP Factor

LowModerateHighC Factor

Low to 
Moderate

Moderate to 
High

Moderate to 
HighGrowing Season CN

NoNoYesFallow (No Residue)

NoYes; same rateYes; same rateFertilizer

NoYes; same rateYes; same ratePesticide

NoNo YesTillage

NativeNo-TillConventionalInputs

8589CN-D

8285CN-C

7578CN-B

6467CN-A

0.300.09Manning's "n"

1.001.00P Factor

0.130.42C Factor

NoTCvTCORN



SWAT SWAT StreamflowStreamflow CalibrationCalibration
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Conventional Tillage No Tillage

Sediment Losses Sediment Losses –– Tilled vs. No TilledTilled vs. No Tilled
*Conv. Tillage to No Tillage:  77% Yield Reduction in Basin



Scenario:
No-tillage
20 m field buffers

Scenario:
Conventional Tillage (fall chisel; spring 
disk)

No BMPs

Sediment Losses Sediment Losses –– Tilled vs. No Tilled Tilled vs. No Tilled 
w/ Field Buffersw/ Field Buffers
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Effectiveness of Conservation Practices on Effectiveness of Conservation Practices on 
Sediment LossesSediment Losses
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Runoff Total P Concentration, Runoff Total P Concentration, ConvConv. Till. Till
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Runoff Total P Concentration, No TillRunoff Total P Concentration, No Till
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Effectiveness of BMP ImplementationEffectiveness of BMP Implementation

100.094.599.198.896.294.876.596.099.342.4Mixed Grass Prairie/ Range

96.092.897.580.694.494.175.595.399.120.0
NoT + 20 m Field Buffers + Contours + 
Terraces

89.890.194.683.391.892.975.594.198.420.0NoT + 20 m Field Buffers + Contours

89.990.194.952.291.692.469.893.998.820.0
NoT + 10 m Field Buffers + Contours + 
Terraces

89.883.487.559.284.989.469.890.896.920.0NoT + 10 m Field Buffers + Contours

63.578.783.6-72.179.585.144.787.897.520.1NoT + Contours + Terraces

63.153.956.5-46.255.074.344.876.390.420.1NoT + Contours

94.188.292.382.990.192.274.193.496.912.5NoT + 20 m Field Buffers

85.078.681.658.280.787.666.489.093.212.5NoT + 10 m Field Buffers

46.236.534.7-50.039.567.532.469.876.912.5No Tillage (NoT)

14.128.731.3-26.928.544.68.647.063.40.8Mulch Till with 50% Residue

6.220.624.2-7.919.227.65.329.146.90.4Mulch Till with 20% Residue

89.590.895.783.292.390.871.092.198.30.8
CvT + 20 m Field Buffers + Contours + 
Terraces

89.386.491.086.687.986.671.087.794.00.8CvT + 20 m Field Buffers + Contours

73.285.390.359.086.384.058.385.796.60.8
CvT + 10 m Field Buffers + Contours + 
Terraces

72.774.178.467.575.073.558.474.585.80.8CvT + 10 m Field Buffers + Contours

3.660.866.9-47.360.054.32.957.889.40.9CvT + Contours + Terraces (P = 0.1)

1.719.923.3-16.118.816.03.216.949.90.9CvT + Contours (P = 0.5)

89.184.388.588.385.984.970.785.988.60.0CvT + 20 m Field Buffers

72.268.672.171.969.969.157.569.972.20.0CvT + 10 m Field Buffers

--------------------Conventional Till (CvT)

Atrazi
ne

Total 
P

Sediment 
PSoluble P

Organic 
P

Total 
N

Nitrate-
N

Organic 
NSedimentDischargeManagement

Percent Reduction (%)



ConclusionsConclusions

ØØCritical areas in the watershed for targeting BMP Critical areas in the watershed for targeting BMP 
adoption were identified.adoption were identified.

ØØ SWAT predicted a 75% reduction of sediments SWAT predicted a 75% reduction of sediments 
and 50% reduction of total P with basinand 50% reduction of total P with basin--wide wide 
implementation of no till.implementation of no till.

ØØ Farming on the contour combined with Farming on the contour combined with 
installation of terraces on HE land was predicted installation of terraces on HE land was predicted 
to reduce sediment losses by 50%.to reduce sediment losses by 50%.

ØØMeeting Meeting TMDLsTMDLs would require adoption of would require adoption of 
multiple multiple BMPsBMPs..


