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Summary and Conclusions:Summary and Conclusions:
For more than 2 decades, For more than 2 decades, BMPsBMPs have been have been 
installed across the country and yet noninstalled across the country and yet non--point point 
pollution remains an acute national problem, and pollution remains an acute national problem, and 
agriculture has been strongly implicated.agriculture has been strongly implicated.

In some cases, researchers point directly to in in In some cases, researchers point directly to in in 
effectiveness of effectiveness of BMPsBMPs particularly the particularly the 
application of sediment control practices to application of sediment control practices to 
reduce soluble chemical transport of runoff.reduce soluble chemical transport of runoff.
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Managing Variable Source Pollution in Managing Variable Source Pollution in 
Agricultural WatershedsAgricultural Watersheds

Z. Qui, M.T. Walter, and Z. Qui, M.T. Walter, and C.HallC.Hall

Effective control of polluted runoff is Effective control of polluted runoff is 
greatly hampered by:greatly hampered by:

(1)incomplete understanding of fundamental (1)incomplete understanding of fundamental 
processes affecting the movement of processes affecting the movement of 
water in the landscape as well as the water in the landscape as well as the 
origin, fate, and transport of dissolved and origin, fate, and transport of dissolved and 
suspended solids in rangeland, forestland, suspended solids in rangeland, forestland, 
and agricultural watershedsand agricultural watersheds

Managing Variable Source Pollution in Managing Variable Source Pollution in 
Agricultural WatershedsAgricultural Watersheds

Z. Qui, M.T. Walter, and Z. Qui, M.T. Walter, and C.HallC.Hall
2) incomplete understanding of social, 2) incomplete understanding of social, 

economic, and institutional processes for economic, and institutional processes for 
developing management strategiesdeveloping management strategies

3) inadequate technology for assessing 3) inadequate technology for assessing 
environmental and water quality risks; andenvironmental and water quality risks; and

4) Insufficient resources for implementing 4) Insufficient resources for implementing 
BMPsBMPs and management plans in affected and management plans in affected 
land and water bodies.land and water bodies.
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Whose Research?!Whose Research?!
Et alEt al……

Andrew Andrew SharpleySharpley
Peter Peter KleinmanKleinman
Douglas Douglas BeegleBeegle
P.A. P.A. VadasVadas
W.J. W.J. GburekGburek
Carrie Carrie VolfVolf
Gerald Gerald OnkeanOnkean
A.R. Guidry, et alA.R. Guidry, et al
F.V. Schindler, et alF.V. Schindler, et al
L.E. Gentry, et alL.E. Gentry, et al

P.K. P.K. KalitaKalita, et al, et al
B.R. Ball Coelho, et alB.R. Ball Coelho, et al
Charles Charles WortmannWortmann
Robert Robert KinleyKinley, et al, et al
B.L. Allen and P. B.L. Allen and P. 
MallarinoMallarino, et al, et al
A.S. Berg and Brad A.S. Berg and Brad 
JoernJoern
KoopmansKoopmans, et al, et al
T.H DaoT.H Dao
Et alEt al

A Template for this AfternoonA Template for this Afternoon’’s s 
DiscussionDiscussion
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P in Agricultural RunoffP in Agricultural Runoff

PP--Source to PSource to P--SinkSink
Processes and PathwaysProcesses and Pathways
Risk Assessment and ManagementRisk Assessment and Management

Agronomic soil test PAgronomic soil test P
Environmental soil thresholdEnvironmental soil threshold

Remedial MeasuresRemedial Measures
Source and transport managementSource and transport management

Applied P Tends to Accumulate at Applied P Tends to Accumulate at 
the Soil Surfacethe Soil Surface
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WortmannWortmann and Walters, 2006and Walters, 2006
Phosphorus Runoff during Four Years following Phosphorus Runoff during Four Years following 

Composted Manure ApplicationComposted Manure Application

Land applied poultry manure Land applied poultry manure -- Spring 2000Spring 2000
Soil Test spring 2004 (Bray PSoil Test spring 2004 (Bray P--1)1)

1515--30 cm30 cm1010--15 cm15 cm55--10 cm10 cm00--5 cm5 cm

10101010991616No No 
CompostCompost

26263737154154380380LowLow--P P 
CompostCompost

38385353307307779779HighHigh--P P 
CompostCompost
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PP--Source to PSource to P--SinkSink

Nutrient Budget StudiesNutrient Budget Studies
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The SinkThe Sink

Processes and PathwaysProcesses and Pathways
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Processes and PathwaysProcesses and Pathways

Forms and ProcessesForms and Processes
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Surface Runoff and Dissolved PSurface Runoff and Dissolved P

Subsurface Drainage and Subsurface Drainage and 
Dissolved PDissolved P
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Unified Strategy for Unified Strategy for AFOsAFOs

Joint USDA and U.S. EPA strategy for Joint USDA and U.S. EPA strategy for 
nutrient management to address water nutrient management to address water 
quality concernsquality concerns
Outlines 3 options:Outlines 3 options:

Agronomic Soil Test PAgronomic Soil Test P
Environmental Soil Test P ThresholdsEnvironmental Soil Test P Thresholds
PP--Indexing of Site VulnerabilityIndexing of Site Vulnerability

Agronomic PAgronomic P

Problem with approachProblem with approach
Sampling method, PSampling method, P--Extraction, and Extraction, and 
Interpretations developed strictly for crop Interpretations developed strictly for crop 
response considerations.response considerations.
No scientific basis for correlation with No scientific basis for correlation with 
environmental impactenvironmental impact
Only measures plant available POnly measures plant available P
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Sampling DepthSampling Depth

For fertility recommendations it is For fertility recommendations it is 
generally recommended that soil samples generally recommended that soil samples 
be collected at 6be collected at 6--88”” depth (i.e., to plow depth (i.e., to plow 
depth or zone of greatest root depth or zone of greatest root 
concentration)concentration)
When sampling to estimate PWhen sampling to estimate P--loss from loss from 
soil, it is the surface inch or two which will soil, it is the surface inch or two which will 
interact with rain and runoff that is most interact with rain and runoff that is most 
import to accurately reflect environmental import to accurately reflect environmental 
considerationsconsiderations

Environmental P ThresholdEnvironmental P Threshold
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Agronomic v. EnvironmentalAgronomic v. Environmental

Source Area ManagementSource Area Management
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PP--Index Helps Identify and Rank Index Helps Identify and Rank ……

Agricultural areas or practices at greatest Agricultural areas or practices at greatest 
risk of P loss and provides management risk of P loss and provides management 
options that give land users flexibility in options that give land users flexibility in 
developing remedial strategies.developing remedial strategies.

Reviews of Manure Management Plans at Reviews of Manure Management Plans at 
Ohio EPA for permitting purposes rarely Ohio EPA for permitting purposes rarely 
include Pinclude P--Index strategies.Index strategies.

Source Source BMPsBMPs--Minimizing P Loss at Minimizing P Loss at 
OriginOrigin
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Source Source BMPsBMPs--Minimizing P Loss at Minimizing P Loss at 
OriginOrigin

Transport Transport BMPsBMPs
Minimizing P TransportMinimizing P Transport
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Source and Transport Source and Transport BMPsBMPs
““Systems ApproachSystems Approach””

Water Body Treatment BMPWater Body Treatment BMP
““Once itOnce it’’s in the waters in the water…”…”
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Key issues Key issues 

Critical importance of the Soil Test (esp. Critical importance of the Soil Test (esp. 
depth)depth)
Manure and Nutrient Budget SurplusManure and Nutrient Budget Surplus
Environmental v. Agronomic ThresholdsEnvironmental v. Agronomic Thresholds
PP--Index (Utility and extent of use)Index (Utility and extent of use)
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Thaw Hydrograph Feb 22Thaw Hydrograph Feb 22--March 3, March 3, 
20072007

Poultry Manure RunoffPoultry Manure Runoff--Union Co.Union Co.
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PoultryPoultry--Layer Manure Land Application Layer Manure Land Application -- Union CountyUnion County
Samples Collected Feb 26, 2007Samples Collected Feb 26, 2007

0.3700.3701.711.710.7060.70619195.15.1

BokesBokes CreekCreek
DowstreamDowstream
on Ford on Ford 
Reed Rd.Reed Rd.

0.4210.4211.621.620.7500.75018185.75.7

BokesBokes CreekCreek
Upstream on Upstream on 
SR 31SR 31

5.385.380.510.5147.347.31515360360

Patrick Patrick 
Harmon Rd Harmon Rd 
South TileSouth Tile

Total PTotal PNO3 + NO2NO3 + NO2NH3NH3--NNSuspSusp. . 
SolidsSolids

BOD5BOD5Parameters Parameters 
(mg/L) (mg/L) 

Location Location 

UT Tributary to Cessna Cr. @ Rd 90UT Tributary to Cessna Cr. @ Rd 90

March 1, 2007, 15:38 hrs. February 26, 2007, 12:25 hrs
3 days earlier
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Runoff Sampling from March 1, 2007 Downstream Land Where SeparatRunoff Sampling from March 1, 2007 Downstream Land Where Separated ed 
Sand Solids from Dairy Manure were Land Applied onto Frozen/SnowSand Solids from Dairy Manure were Land Applied onto Frozen/Snow

Covered LandCovered Land

1.481.48
1.701.702.962.963343343030

UT Cessna Creek on Rd. 90 UT Cessna Creek on Rd. 90 
(Downstream from manure (Downstream from manure 
app location) (03app location) (03--0101--07)07)

Total PTotal P
(mg/L)(mg/L)

NO3+NO2 NO3+NO2 
(mg/L)(mg/L)

NH3NH3--N N 
(mg/L)(mg/L)

Susp.solidsSusp.solids
(mg/L)(mg/L)

BOD5 BOD5 
(mg/L)(mg/L)

Parameters Parameters (mg/L)(mg/L)
Location Location 

1.111.112.972.971.191.1920201616

UT Cessna Creek on Rd. 90 UT Cessna Creek on Rd. 90 
(Downstream from manure (Downstream from manure 
app location) (02app location) (02--2626--07)07)

0.5860.5860.910.910.4770.4772962967.97.9

Blanchard River at CR 100Blanchard River at CR 100


