Appendix A
Overview of Related Literature

McDowell, R.W., Sharpley, A.N., Beegle, D.B., Weldl.. (2001). “Comparing phosphorus
management strategies at a watershed schlar.hal of Soil and Water Conservation, 56(4),
306-315.

Starting with the premise that “The ultimate goaPananagement is to balance P inputs to farm
with outputs in primary production such that noesgP is applied and soil P concentrations are
kept at an optimum level for agronomic performaacd minimal environmental impact,” this
article examined three management scenarios aj #i2A-EPAUnified National Strategy for
Animal Feeding Operations to reduce phosphorus from a watershed (p. 306)nd.a “site
assessment phosphorus index” they found that nbthe evatershed was at high risk of
phosphorus loss and that those areas with medium egar the stream channel. Of the three
strategies, the authors endorse the phosphorus stdgegy because it can take into account
landscape variables that affect phosphorus lossamdfocus on defining, targeting and
remediating fields that combine high soil P concaidns with areas of high erosion and
overland flow potential,” (p. 313). Essentialllgig paper endorses the P index management
strategy because it can discriminate areas that theevgreatest risk of P loss from those that
have lower risks of P loss and can, thereforet themam differently.

Schérer, M., Stamm, C., Vollmer, T., Frossard(herson, A., Flihler, H., Sinaj, S. (2007).
“Reducing phosphorus losses from over-fertilizeaksgtand soils proves difficult in the short
term.” Soil Use and Management, 23(1), 154-164.

This article examines three management optionsefiwcing P runoff from grassland
soils. They found that, although omitting the aggtion of P fertilizer would reduce soil P in
the long term, more drastic measures were needachieve P loss reductions in the short term.
They found that establishing a new P equilibriunthie soil takes years and cannot be
accelerated, so it is especially important to $togher build-up of P as soon as possible. So, the
article essentially says that short-term treatmargsnadequate to solve the problem, so
stopping further P from being applied is extremelportant and is probably the only way to
solve the problem.

Hansen, N.C., Daniel, T.C., Sharpley, A.N., LemunyadL. (2002). “The fate and transport of
phosphorus in agricultural systemgdurnal of Soil and Water Conservation, 57(6), 408-417.

This article investigates the importance of eaahdport pathway (runoff, soil interflow,
deep leaching) as affected by soil type and managenThe paper notes that it can take “many
years to reduce P concentration in soils with & 9GP concentration” (415). The ultimate
conclusion that they reach for reducing P lossegesrisk assessment; identifying sites with a
high potential of P movement to surface water deth implementing management practices to
reduce P losses from those sites.
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Edwards, D.R., Daniel, T.C., Scott, H.D., Moore BrA, Murdoch, J.F., Vendrell, P.F. (1997).
“Effect of BMP implementation on storm flow quality two northwestern Arkansas streams.”
American Society of Agricultural Engineers, 40(5), 1311-1319.

This article examined whether a program of Beshdgement Practice (BMP) is
effective at reducing storm stream flow concentragiand mass transport of nutrients. They
found that significant decreases (from 23 to 75%ypar) in both concentrations and mass
transport of nutrients occurred concurrently witddB implementation.

Kleinman, P.J.A., Sharpley, A.N. (2003). “Effectlowbadcast manure on runoff phosphorus
concentrations over successive rainfall everdautnal of Environmental Quality, 32(1), 1072-
1081.

This article evaluates the effects of manure apfibn rate and type on runoff P
concentrations. They found that the applicatida cd manure was related to runoff P due to
increased concentrations of dissolved reactive giharsis in runoff. That is, as the application
rate increased, so did the contribution to DRRumoff TP. Additionally, poultry and swine
manure treatments tended to have higher DRP camatiemis than runoff from dairy manure
treatment. Repeated rainfall diminished the d#ifexes in runoff DRP and differential erosion of
broadcast manure caused significant differencesrioff TP concentrations between soils.
Essentially, increasing rates of manure applicattere associated with a higher proportion of
runoff TP as DRP, which indicates that soluble $3é&s from manure become increasingly
important at higher rates of application.

McDowell, R.W., Sharpley, A.N. (2001). “Approximag phosphorus release from soils to
surface runoff and subsurface drainagetirnal of Environmental Quality, 30(1), 508-520.

This article investigates the P release from thréase in relation to the concentration of
P in surface runoff and subsurface damage. Thayd@a change point above which P increased
at a greater rate per unit increase in STP thbaldw the change point. They note that the
change point in STP may be used in support of aljui@l and environmental P management.

Sharpley, A.N., McDowell, R.W., Kleinman, P.J.AO@®). “Phosphorus loss from land to
water: integrating agricultural and environmentalmagement.Plant and Soil, 237, 287-307.

This article argues that the overall goal of @fdo reduce P loss to water should involve
balancing P inputs and outputs at farm and watdrkhels by optimizing animal feed rations
and land application of P as mineral fertilizer amanure. They found that the loss of P
originates primarily from small areas within wategds during a few storms. These areas are
those with high soil P, or P application in mindrtilizer or manure.

DelLaune, P.B., Moore Jr., P.A., Carman, D.K., SlegrpA.N., Haggard, B.E., Daniel, T.C.
(2004). “Evaluation of the phosphorus source coreppm the phosphorus index for pastures.”
Journal of Environmental Quality, 33(1), 2192-2200.
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This article evaluates the P index for pastureagplying poultry litter to test plots and
by evaluating watersheds that had been fertilizithl poultry litter for over ten years. The small
plots indicated that solil test P, by itself, wagsoar predictor of P concentrations in runoff water
and that the relationship between P in runoff dnedamount of soluble P applied was highly
significant. The pastures with natural rainfallaannual poultry litter application indicated that
the P index for pastures predicted P loss accyrati¢hout calibration. “These data indicate that
the P index for pastures can accurately assesgskhef P loss from fields receiving poultry litter
applications in Arkansas and provide a more realisgk assessment than threshold soil test P
levels.”

Wang, X., Harmel, R.D., Williams, J.R., Harman, W(2006). “Evaluation of EPIC for
assessing crop yield, runoff, sediment and nutfesges from watersheds with poultry litter
fertilization.” American Society of Agricultural and Biological Engineers, 49(1), 47-59.

This article is an evaluation of the EnvironmeRalicy Integrated Climate (EPIC)
model version 3060 and looked at runoff of sevesatiersheds when poultry litter was added.
The model accurately predicted surface P runofimannual, monthly, and daily basis for al
watersheds. So, they conclude that EPIC is aldetoessfully replicate the environmental
impact of poultry litter application on runoff, veatquality, and crop yields.

DeLaune, P.B., Moore Jr., P.A., Carman, D.K., SlegrpA.N., Haggard, B.E., Daniel, T.C.
(2004). “Development of a phosphorus index for yaest fertilized with poultry liter — factors
affecting phosphorus runoffJournal of Environmental Quality, 33(1), 2183-2191.

This article evaluates the effects of multipleiales on P concentrations in runoff water
and tries to construct P source component oiral®x for pastures that incorporates these
effects. Their goal is to see if recent studies #how that other factors are more indicative of P
concentrations in runoff from areas where manubeisg applied than an upper limit on soll
test phosphorus. They found that, without manso# test P was directly related to soluble P
concentrations in runoff water. After the poullitier was applied, soil test P had little effeat o
P runoff. In other words, “once manure was appl&P concentrations in runoff were not
correlated to Mehlich-111 P, but were highly coatdd to the SRP concentrations in the applied
manure (2189).” So, P runoff increased with insieg soluble P concentration in the manure.
They also found that runoff P varied based onype of manure applied, with alum-treated
litter having the lowest P runoff, and commercideRilizer and HAP or phytase litter having
the highest P runoff.

Mancl, K.M., Slates, J.D. (2003). “Farmer Estimatédlanure Application Rates.” Symposium,
Ninth International Animal, Agricultural and Fooddeessing Wastes Proceedings, 200-203.

This article looks at the ability of livestock jpiwcers and growers to make visual
estimates of manure application rates. Of thegdiicipants, 13% estimated at or near the
actual application rate, 22% estimated high appboaates, while 65% underestimated the
manure application rate (with 50% estimating l&éssitone-half the actual application rate).
Relying on visual estimates without training, 50%uwd have applied twice the desired
application rate. Thus, they conclude that theléay to underestimate manure application and
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therefore over-apply manure reinforces the neexlibrate spreading equipment as a part of a
manure management plan.

Gitau, M.W., Chaubey, I., Nelson, M.A., Penningtdr. (2007). “Analyses of BMP and land
use change effects in a Northwest Arkansas agui@iltvatershed.” ASABE Paper N. 072244.
St. Joseph, Mich.: ASABE.

This article seeks to quantify the effects of iempéntation, timing, and spatial
distribution of the Best Management Practices (BMiPssediment and nutrient loss reduction
and watershed ecological integrity. From an anglgEhistorical land use and BMP
implementation, they found a 9% increase in urlveasasand an 11% decrease in pastured areas
between 1992 and 2004. During this time about d0%e watershed was in transitional land
use, and BMP implementation increased from less 18a to 34% of the watershed area. Also
during this time, sediment loss declined by 22%gltphosphorus losses declined by 11%, and
total nitrogen losses increased by 11%.

Kleinman, P.J.A., Sharpley, A.N. (2003). “Effectlmbadcast manure on runoff phosphorus
concentrations over successive rainfall everdsutnal of Environmental Quality, 32, 1072-
1081.

This article evaluates the effects of manure appibn rate and type on runoff P
concentrations from acidic agricultural soils ogaccessive runoff events. The runoff boxes
were broadcast with three types of manure and sitedlrainfall was applied. They found that
application rate of manure was related to runofiu® to increased concentrations of dissolved
reactive phosphorus in runoff; as application nateeased, so did the concentration of DRP in
the runoff total phosphorus. Swine and poultry orarshowed higher DRP concentrations in
runoff than dairy manure.

White, M.J., Storm D.E., Stoodley, S., Smolen, MZD03). “Modeling the Lake Eucha basin
with SWAT in 2000.” ASAE November Conference, 53825

The SWAT model predicted that the application aflfry litter elevated soil test
phosphorus in the basin and is responsible for dB&e current annual phosphorus load to the
lakes.

Sen, S., Srivastava, P., Yoo, K., Dane, J.H., SBaM;, Kang, M.S. (2007). “Runoff generation
mechanism in the Appalachian plateau region of afa# — a field investigation.” ASABE Paper
No. 072090. St. Joseph, Mich.: ASABE.

This article attempts to delineate spatial andpianal distribution of hydrologically
active areas (HAAs) and identify surface runoff g@tion mechanism using distribution
sensors. This research is a response to thedafuklabama’s P-index to account for
differences in P loss, from poultry litter, acregecific fields within a single watershed. They
found that the surface runoff generation mecharssmostly infiltration excess (rather than
saturation excess) and that certain hydrologicaattaristics seem to play a dominant role in
surface runoff generation in this specific regid\abama. Additionally, they further conclude
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that the ability to predict the spatial and tempdistribution of HAAs can be predicted by a few
variables, would lead to significantly better mamagnt of P from land-applied poultry litter.

Gitau, M.W., Gburek, W.J., Jarrett, A.R. (2005). t@ol for estimating best management
practice effectiveness for phosphorus pollutiontiemri Journal of Soil and Water
Conservation, 60(1), 1-10.

As a response to P runoff from farms that hadhed¢he New York City water supply,
this study establishes a means of estimating BNHE®feness, based on data available in the
literature, and develops a tool that allows usersbtain BMP effectiveness estimates for their
respective site soil and slope conditions.

Secchi, S., Gassman, P.W., Jha, M., Kurkalovegtlal. (2007). “The cost of cleaner water:
Assessing agricultural pollution reduction at thetevshed scaleJournal of Soil and Water
Conservation, 62(1), 10-21.

This study, performed for the lowa Department afuMal Resources, outlines a
methodology to simultaneously assess economic eostsvater quality benefits associated with
the hypothetical placement of a broad set of caagi®n practices. Annual costs range from
$300 to $597 million and predicted sediment de@g&®m 6-65%, total P from 28-59%, and
nitrate from 6-20%.

Buczko, U., Kuchenbuch R.O. (2007). “Phosphorugciemias risk-assessment tools in the
U.S.A. and Europe — a reviewldurnal of Plant Nutrition and Soil Science, 170, 445-460.

This article reviews the factors of P loss which taken into account in P indices and
different modifications of P indices according beit components and structural approach.
Essentially, this article looks at the differennBexes that exist and divides them into three
groups: (1) additive approach, (2) multiplicatiyipeoach, and (3) multiplicative-aditive
approach.

Pote, D.H., Daniel, T.C., Nicholas, D.J., Moore BrtA., Miller, D.M., Edwards, D.R. (1999).
“Seasonal and soil-drying effects on runoff phospkaelationships to soil phosphoruSdil
Science Society of America Journal, 63, 1006-1012.

This article investigates the possibility that toerelation between increased
concentrations of dissolved reactive P (DRP) iroftifftom grassland and increased soil test P
(STP) levels are affected by seasonal changeslohdonditions and the practice of air-drying
soil samples prior to analysis. They found thhtatrelations of STP to runoff DRP were
significant, regardless of seasonal changes orr8@tRod. Additionally, they found that DRP
concentration in August runoff was almost doubkg tf May runoff. So, seasonal changes can
make a difference.

Tesfaye, D., Storm, D.E., Payton, M.E., Smolen, MEasta, N.T., Zhang, H., Cabrere, M.L.

(2004). “Spatial and temporal scaling effects odrblogy and phosphorus loss in runoff from
pastures.” ASAE Paper No. 042271.
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This article attempts to investigate: the intamacof explanatory variables and their
effects on response variables, the spatial anddeahpcaling effects on hydrology, and DRP
and TP losses in runoff from pastures. They faimad DRP loss from pastures was significantly
influenced by poultry liter, rainfall duration, gaee height, plot size, rainfall intensity, and
runoff duration.

Erb, K.A. (2002). “Phosphorus loading per acrecasv populations in a dairy watershed in
Northeast Wisconsin.” ASAE Publication No. 2010P®10

This article conducted a study to determine petdre rate of nitrogen, phosphorus, and
potassium loading on farms in the Lower Fox Rivasi over two years. The mass balance
showed an average of 98 kg/ha nitrogen accumulatitkg/ha phosphorus accumulation, and
90 kg/ha potassium accumulation on dairy farmssh@aain accumulation rates were 10, 3, and
26 kg/ha, respectively. Most of the dairy farmd b&ready implemented nitrogen based nutrient
management plans. “The study indicates that plarsigraccumulations could be reduced by
more that 90% by implementing a number of addifiomanagement practices, including
switching to lower phosphorus protein supplemegtswing rather than purchasing protein
sources, reducing the amount of phosphorus indivg cation, and reallocating manure across
the farm to fields with the greatest phosphorugiriee

Soupier, M.L., Mostaghimi, S., Yagow, E.R. (200®utrient transport from livestock manure
applied to pastureland using phosphorus-based reareag strategiesJournal of
Environmental Quality, 35, 1269-1278.

Recognizing that land applications of manure fmfined animal systems and direct
deposit by grazing animals are both major sourtesitoients in streams, this paper attempts to
determine the effects of P-based manure applicatortotal suspended solids and nutrient
losses from dairy manures and poultry litter swefapplied to pasturelands and to compare the
nutrient losses transported to the edge of thd fiefking overland flow events. The study found
that the nutrients are most transportable from ¢esys0 a buffer zone between pastureland and
streams or other appropriate management practieageaessary to reduce nutrient losses to
waterbodies.

Haggard, B.E., Storm, D.E., Stanley, E.H. (200Efféct of a point source input on stream
nutrient retention.” Journal of the American WaRarsources Association, 37(5), 1291-1299.

This article examined the effect of a point soarcgut on water chemistry and nutrient
retention in an Arkansas creek. They found tH#tpagh no single factor is responsible for
nutrient retention, discharge and the level ofieatrenrichment explained a substantial amount
of the observed variance in the SRP.

Srinivasan, M.S., Gerard-Marchant, P., Veith, T&burek, W.J., Steenhuis, T.S. (2005).
“Watershed scale modeling of critical source armdasinoff generation and phosphorus
transport.” Journal of the American Water Resoufssociation, 361-375.
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This article evaluated Soil Moisture Distributiand Routing (SDMR) and SWAT by
applying them to a watershed in Pennsylvania iriotal identify runoff generation areas.
Neither simulation matched the observed data dveeasons, but SWAT is better able to
predict time series stream flow. However, neithedel allows runoff routing across the
watershed.

Kornecki, T.S., Sabbagh, G.J., Storm, D.E. (19%)aluation of runoff, erosion, and
phosphorus modeling system — SIMPLE.” Journal efAmerican Water Resources
Association, 35(4), 807-820.

This article evaluates the performance of Spatiategrated Models for Phosphorus
Loading and Erosion (SIMPLE) in predicting runofflume, sediment loss, and phosphorus
loading from two watersheds. SIMPLE tended to westemate runoff volumes during the
dormant period and the comparison between obsemvégredicted dissolved phosphorus
showed better correlation than for observed andigted total phosphorus loading.

Sharpley, A., Kleinman, P., Weld, J. (2004). “Assasnt of best management practices to
minimize the runoff of manure-borne phosphorushimWnited StatesNew Zealand Journal of
Agricultural Research, 47, 461-477.

This article demonstrates that the P Index camigedflexible and reliable manure
management and provide farmers with options tommize the risk of P loss.

Kronvang, B., Vagstad, N., Behrendt, H., Bogerstrah, Larsen. S.E. (2007). “Phosphorus
losses at the catchment scale within Europe: arvewe.” Soil Use and Management, 23(10,
104-116.

This article examines the importance of phosphtwsses from agricultural land by
analyzing data and two different models for thed\imBaltic region of Europe.

Sharpley, A.N., Weld, J.L., Beegle, D.B., Kleinm&J.A., Gburek, W.J., Moore Jr., P.A.,
Mullins, G. (2003). “Development of phosphorus el for nutrient management planning
strategies in the United Stateddurnal of Soil and Water Conservation, 58(3), 137-152.

This article charts the development of the indgxapproach, which ranks site
vulnerability to P loss by accounting for source éransport factors and outlines modifications
made among States to the P index that reflect maditions and policy. The conclude that
using three management scenarios (changing theofimgplied manure, riparian buffer
establishment, and reduced feed P ration) thatiWiindex ratings can be decreased, giving
farmers more options for manure management thainyly reducing application rates.

Kleinman, P.J.A., Needelman, B.A., Sharpley, AMcDowell, R.W. (2003). “Using soill

phosphorus profile data to assess phosphorus teapbiential in manured soilsSbil Science
Society of America Journal, 67(1), 215-224.
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This article investigates whether detailed desiompand interpretation of soil P profile
data provide adequate insight into P leaching pi@lenThey ultimately conclude that soil P
profile data appear to provide only limited insighto P leaching potential.

Gaudreau, J.E., Vietor, D.M., White, R.H., Provirl,., Munster, C.L. (2002). “Response of turf
and quality of water runoff to manure and fertitizeJournal of Environmental Quality, 31,
1316-1322.

This article evaluates responses of bermudaguasartd volumes and P and N
concentrations of surface runoff after fertilizercomposted manure applications. They found
that runoff volumes were similar between manurefarndizer sources of P and that dissolved P
concentration in runoff during a rain even was fivees greater for fertilizer than for manure P.

Kleinman, P.J.A., Sharpley, A.N., Moyer, B.G., Bhger, G.F. (2002). “Effect of mineral and
manure phosphorus sources on runoff phosphaodoarihal of Environmental Quality, 31, 2026-
2033.

This article attempts to quantify the effects liém@ative P sources, application methods,
and initial soil P concentrations on runoff P Iesfem three acidic soils. They found that
runoff DRP concentrations were highly correlatethwvater-soluble P concentration of surface-
applied manure. Additionally, practices that irage P sorption at the soil surface may reduce P
loss in surface runoff, even after surface appbecahas occurred.

Daniel, T.C., Sharpley, A.N., Lemunyon, J.L. (199&qgricultural phosphorus and
eutrophication: a symposium overviewdurnal of Environmental Quality, 27, 251-257.

This article provides an overview of the issuetdssed at a symposium titled
“Agricultural Phosphorus and Eutrophication.” “Geally, the loss of agricultural P in runoff is
not of economic importance to a farmer. Howeueran lead to significant off-site economic
impacts, in some cases occurring many miles frarPtisource. By the time these impacts are
manifest, remedial strategies are often difficald @xpensive to implement: they cross political
and regional boundaries...”

Edwards, D.R., Daniel, T.C. (1994). “Quality of nfhfrom Fescue grass plots treated with
poultry litter and inorganic fertilizer.” Journaf Environmental Quality, 23, 579-584.

This article assessed the impacts of fertilizeattment and simulated rainfalls on quality
of runoff from fescue grass. After the first rahfevent, the total P runoff was highest from
plots that received inorganic fertilizer, while thighest concentrations of chemical oxygen
demand and total suspended solids occurred infrénoof plots treated with poultry litter. The
runoff from the second and third rainfall eventgeveot significantly different than the control.
So, the first rainfall event is significantly worden subsequent rainfall events.

Pote, D.H., Daniel, T.C., Sharpley, A.N., Moore BrA., Edwards, D.R., Nichols, D.J. (1996).
“Relating extractable soil phosphorus to phosphtosses in runoff.” Soil Science Society of
America Journal, 60, 855-859.
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This paper tested the hypothesis that soil testrelates to dissolved reactive P and
bioavailable P in runoff varies, depending on tkigaetion method. They found that there is a
linear relationship between STP levels and DRP eoination in runoff from the soil surface.

Sauer, T.J., Daniel, T.C., Moore Jr., P.A., Coff€yR., Nichols, D.J., West, C.P. (1999).
“Poultry litter and grazing animal waste effectsranoff water quality.”Journal of
Environmental Quality, 28, 860-865.

This study compares the effects of grazing anoheglositions vs. poultry litter
application on nutrient runoff. Plots receivingufioy litter had significantly greater losses of
most nutrient parameters for both rainfall simalas. They ultimately concluded that “a severe
rainfall event shortly after poultry litter applio@an produces significantly greater nutrient losses
as compared to similar application of grazing ahidegositions at the rates used in the
experiment.

Edwards, D.R., Daniel, T.C. (1992). “Environmentapacts of on-farm poultry waste disposal —
a review.”Biosource Technology, 41, 9-33.

This paper reviews information regarding the dsgp@f on-farm poultry wastes and the
effects of poultry waste disposal on environmeqtadlity.

Edwards, D.R., Daniel, T.C., Scott, H.D., MurdoéH., Habiger, M.J., Burks, H.M. (1996)
“Stream quality impacts of best management pragiice Northwestern Arkansas basin.” Water
Resources Bulletin, 32(3), 499-5009.

This article attempts to asses the water quatigceveness of best management
practices implemented in the Lincoln Lake basidNorthwest Arkansas. Total P was highest for
sub-basins with the highest proportion of pastanelluse. The declines in analysis parameter
concentrations are attributed to the implementadioBMPs in the basin.

Pote, D.H., Daniel, T.C., Nichols, D.J., Sharplay., Moore Jr. P.A., Miller, D.M., Edwards,
D.R. (1999). “Relationship between phosphorus kirethree ultisols and phosphorus
concentrations in runoff.Journal of Environmental Quality, 28, 170-175.

This study attempts to identify the most consis&HRP method for predicting runoff
DRP levels, and determine effects of site hydrologyorrelations between runoff DRP
concentrations. They found that all correlatioh§®P to runoff DRP were significant, which
suggests the importance of site hydrology in det@ng P loss in runoff and may provide a
means of developing a single relationship for ayeaof soil series.

Nelson, M.A., Cash, W.L., Steele, K.F. (2000). “Bratination of nutrient loads in Upper
Moores Creek.” Arkansas Soil & Water Conservati@mighission.
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This is a report of a monitoring project of thex¢oln Lake Basin in order to demonstrate
the effectiveness of the implemented BMPs in retlyautrient transport from the pastures in
the intensively managed areas.

Chapman, S.L., Moore, B.J., Barton, L. “Water giyadind poultry production in three
hydrologic units in Arkansas.” University of Arksais Cooperative Extension Service.

This is a report on three USDA hydrologic projaeaté\rkansas. They found that,
although only about 30% of the soils need phosghtatilization for crop production, however
producers continue to apply poultry litter to thad.

Sauer, T.J., Daniel, T.C., Moore Jr., P.A., Coff€yR., Nichols, D.J., West, C.P. (1999).
“Poultry litter and grazing animal waste effectsranoff water quality.”Journal of
Environmental Quality, 28(3), 860-865.

This study compares nutrient runoff as affectedjtazing animal depositions vs. poultry
litter application. They found that plots receiyipoultry litter had significantly greater lossds o
most nutrient parameters. “A severe rainfall exsdartly after poultry litter application
produces significantly greater nutrient lossesaspared to similar application of grazing
animal depositions.”

Moog, D.B., Whiting, P.J. (2002). “Climatic and agitural factors in nutrient exports from two
watersheds in OhioJournal of Environmental Quality, 31, 72-83.

This article uses a statistical analysis to idgmimatic, hydrologic, and agricultural
variables that best explain variations in nitrgtegsphorus, and total suspended solids between
1976 and 1995 in two watersheds that feed Lake Bigate, total suspended solids, and total
phosphorus tended to decrease when previous maetieswet, except in the summer, and to
decrease when snow cover was extensive. Soludd#ive phosphorus loads were negatively
correlated to conservation tillage and reserved pasitively correlated to fertilizer and manure
sources.

Lehmann, J., Lan, Z., Hyland, C., Sato, S., SolgnibnKetterings, Q.M. (2005). “Long-term
dynamics of phosphorus forms and retention in mesamended soils.” Environmental Science
and Technology, 39, 6672-6680.

This study investigates the relationship betwegamic and inorganic P in soil pools and
equilibrium leachate along a chronosequence oftgoahd dairy manure additions in New
York. They found that long-term manuring resultedhe low retention of additional P in the
soil.

Sauer, T.J., Daniel, T.C., Nichols, D.J., West,.CMbore Jr., P.A., Wheeler, G.L. (2000).
“Runoff water quality from poultry litter-treatedapture and forest sitesldurnal of
Environmental Quality, 29, 515-521.
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This study attempts to measure the effect of $iteacteristics and poultry litter application on
runoff and nutrient transport from grazed pastune farest sites at different landscape positions.
They found that poultry litter-treated plots hadhsistently higher concentrations of all water
guality parameters tested compared to untreated. pAdditionally, concentration of DRP in
runoff from untreated plots was linearly correlavath three soil P tests and soil P on litter-
treated plots had little effect on runoff DRP. &g, the results indicate that variation in runoff
has a significant effect on nutrient transport frgrazed pastures receiving poultry litter.

Maguire, R.O., Hesterberg, D., Gernat, A., AndersanWineland, M., Grimes, J. (2006).
“Liming poultry manures to decrease soluble phosphiand suppress the bacteria population.”
Journal of Environmental Quality, 35, 849-857.

This study evaluated the ability of CaO and CA2kiling manure bacterial populations
and stabilizing P in poultry wastes and to investghe influence on soils following amendment
with treated wastes. They found that the liminggess, when used successfully, reduced plate
counts and concerns about P losses in runoff faligwand application.

Sharpley, A., Foy, B., Withers, P. (2000). “Praatiand innovative measures for the control of
agricultural phosphorus losses to water: an overvidournal of Environmental Quality, 29(1),
1-9.

This paper provides an overview of P managemeatesfies to maintain agricultural
production and protect water quality that were ussed at a conference. They concluded that
there are many ways to control agricultural P ti@mfsom soil to water including: optimizing
fertilizer P use-efficiency, refining animal feeations, using feed additives to increase P
absorption by the animal, moving manure from swgptudeficit areas, and targeting
conservation practices.

Nolen, S.L., Carroll, J.H., Combs, D.L., Staves,.J1989). “Limnology of Tenkiller Ferry
Lake, Oklahoma, 1985-1986.” Proceedings of the kikiaa Academy of Science, 69, 45-55.

This study is a response to deteriorating wateatityun various watersheds, specifically
the lllinois River Basin. The purpose of this stwdas to collect sufficient baseline water
quality data to define current limnological condlits at Tenkiller Lake and to provide a basis for
future water quality protection and monitoring.

Vadas, P.A., Krogstad, T., Sharpley, A.N. (2008)otleling phosphorus labile and nonlabile
soil pools: updating the EPIC mode®dil Science Society of America Journal, 70, 736-743.

This study attempts to determine if replacing ERKdnstant sorption and desorption
rate factor with more dynamic rate factors can nam@urately predict changes in soil labile P on
addition to and depletion of P from soils. Thegammend improvements to EPIC’s sorption
and desorption rate factors by making them dynamic.

Vadas, P.A., Haggard, B.E., Gburek, W.J. (2005)editting dissolved phosphorus in runoff
from manured field plots.Journal of Environmental Quality, 34, 1347-1353.
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This article tests a previously proposed mod@réalict manure P in runoff. It finds that,
using independent field-plot data, original undexdictions of manure runoff P can be improved
by calculating P distribution fractions from measirunoff to rain ratios or adjusting runoff to
rain ratios based on their degree of error.

Vadas, P.A., Harmel, R.D., Kleinman, P.J.A. (200Tjansformations of soil and manure
phosphorus after surface application of manureetd plots.” Nutrition Cycle Agroecosystems,
77, 83-99.

This study monitors the manure and soil P ovetol¥7 months in field experiments in
Texas and Pennsylvania following dairy and pouttignure surface application. They found
that manure mass consistently decreased while reaatal P was essentially constant through
time. They ultimately concluded that managemeatices for water quality protection must
consider the potential for manure P transformatton=ontribute dissolved P to runoff long after
manure is applied.

Haggard, B.E., Soerens, T.S. (2006). “Sediment pihasis release at a small impoundment on
the lllinois River, Arkansas, and Oklahoma, USEcblogical Engineering, 28, 280-287.

The purpose of this study is to evaluate P rel&ase sediments accumulated at a small
impoundment where the lllinois River flows from Arksas into Oklahoma. They find that it is
possible that the impound increases dissolved Perdrations in the lllinois River.

White, M.J., Storm, D.E., Zhang, H., Smolen, M.PPM Plus: a tool to aid in nutrient
management plan development.” Oklahoma Cooperattension Service.

This article provides a general overview of PPMsRANnd its applications for nutrient
management planners and farm managers to evahsadfect of BMPs before implementation.
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Mcdowell, R., Sharply, A., Brookes, P., Poulton(Z001). “Relationship between solil test
phosphorus and phosphorus release to solutmi.'Science, 166(2), 137-149.

This article examines the existence and behaviaramange point in soil P release. The
change point is the point above which Caklincreases much more rapidly per unit increase in
STP (soil test P) than if it is below that poifithe change point varies greatly between soils and
in relation to management. The change point cgorédicted to within 40% after relatively few
samples (as few as 8), and the 40% level is adolepb@cause most change points are more than
40% of the optimum STP required for plant growHssentially, putting phosphorus onto the
ground in levels that far exceed the amount desoeglant growth, causes P levels to increase
much more rapidly than it does at lower levels.

Vadas, P.A., Kleinman, P.J.A., Sharpley, A.N., TarrB.L. (2005). “Relating soil phosphorus to
dissolved phosphorus in runoff: a single extractioafficient for water quality modeling.”
Journal of Environmental Quality, 34(1), 572-580.

This article investigates the extradition coe#iutis of water-extractable soil P and soil P
sorption saturation. They found that the relatpdetween soil P sorption saturation and
runoff FRP was the same for all 10 soils invesiadatind exhibited a split-line relationship
where runoff FRP rapidly increased at P sorptidarasion values greater than 12.5%. They
concluded that a test for soil P saturation mayidethe most universal prediction of dissolved
P in runoff, but only for non-calcareous soils., 8ssentially, they found that a single value for
an extradition coefficient relating to soil P canused across a wide range of soil, hydrology, or
management scenarios. Thus, this article can dx tascounter the argument that a specific
location is unique and that traditional modelinggtrces, therefore, do not apply to it.

Vadas, P.A., Gburek, W.J., Sharpley, A.N., KleinplRd.A., Moore Jr., P.A., Cabrera, M.L.,
Harmel, R.D. (2007). “A model for phosphorus tramsfation and runoff loss for surface-
applied maures.Journal of Environmental Quality, 36(1), 324-332.

This article develops a model to assess P rebradéransport from surface manures. It
looked at data from Texas, Pennsylvania, Georgid fakansas and found that 80% of the P
remains in the top 2 cm, while 20% leaches deepbe model can differentiate the effects of
the sources of P in the soil, machine-applied maramd manure applied from grazing animals.
This model can help target alternative managemeatipes that will be most effective in
mitigating P loss. There is also some discussidhis article about the application of poultry
manure in Arkansas.

Vadas, P.A., Kleinman, P.J.A., Sharpley, A.N. (2004 simple method to predict dissolved
phosphorus in runoff from surface-applied manuréauinal of Environmental Quality, 33(1),
749-756.

This article details a simple approach to predissolved P release from manures based
on observed trends in laboratory extraction of Baimny, poultry, and swine manures with water
over different water to manure ratios. The metivag able to predict dissolved inorganic P
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concentrations in runoff from surface-applied masurvhich indicates its potential to improve
water quality models.

Sharpley, A.N., Kleinman, P.J.A., McDowell, Gitay,, Bryant, R.B. (2002). “Modeling
phosphorus transport in agricultural watershedscgsses and possibilitiesidurnal of Soil and
Water Conservation, 57(6), 425-439.

This article looks at the challenges of modelinga®sport and provides a conceptual
framework from which process-based P transport isadeght be evaluated. They found that,
although extraction coefficients relating soil dlwv P are variable, they can be represented as a
function of land cover or erosion. The article émgizes improving current models to
accurately predict P transport.

Chaubey, I., Sahoo, D., Haggard, B.E., Matlock, M@bstello, T.A. (2007). “Nutrient
retention, nutrient limitation, and sediment-nuttienteractions in a pasture-dominated stream.”
American Society of Agricultural and Biological Engineers, 50(1), 35-44.

This article examines the effects of nutrienta iwatershed in Arkansas. They found that
light, not nutrients, limited algal growth. Thegrcluded that “even nutrient-rich streams may
continue to assimilate, to some extent, increasadd of P, altering the timing and magnitude of
downstream transport of P.
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