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PUBLIC COMMENT

Membersof theIllinois Pollution ControlBoard,I thankyou for allowing meto
givepublic commentin regardsto theproposedchangesto theLivestockWaste
Regulations— Code506 — ConstructionStandards.I’m KenKoelkebeck,Poultry
ExtensionSpecialistandAssociateProfessorin theDepartmentof Animal Sciences,
CollegeofAgriculture, Consumer,andEnvironmentalSciencesattheUniversityof
Illinois at Urbana-Champaign.I alsoserveasanAdvisoryBoardMemberfor theIllinois
StateTurkeyGrowersAssociationandExecutive-SecretaryoftheIllinois Poultry
IndustryCouncil. I havebeenin my currentpositionfor 14 years,andduring thattime,I
haveworkedcloselywith theturkeyandeggproducerson anumberof issuesof
importanceto theirindustries.

Specifically,I would like to providecommenton theregulationscontainedin
SUBPARTC ofAdm. Code506“Standardsfor theDesignandConstructionof
LivestockWasteHandlingFacilitiesotherthanLagoons— Sections506.301through
506.314andany othersectionsthat arecloselyrelated”. It is my understandingthatany
newfacility or additionto anexisting facility whichclassifiesit asanewfacility which is
intendedto housepoultry (specificallyturkeyraisingfacilities andpossiblylaying hens)
hasto conformto certainconstructionstandardsrelatedto thefloorsofthesefacilities.
Theseproposedstandardsrequirethatnewfacilities thatarebuilt mustbeconstructedon
groundthathasthehydrolic conductivityorpermeabilitystandardsof 11 0~ cm/sec(sec.
506.304a.1.). Intheeventthata 1 x 10~ cm/seccannotbeattainedthefacility would
needto be constructedwith a concretefloor. In addition,theproduceror companymust
obtainasoil sampleto determinethepresenceornon-presenceof aquafercontaining
materialwithin 5 ft. (sec.506.302a.l.)of thefacility floor. Thisregulationin additionto
othersnot specificallymentionedherewould greatlyaffectproducersandcompaniesin
Illinois’ Poultry Industry,specificallytheturkey industryandto someextentthe laying
henindustry. Theseregulationswould alsonegativelyaffectthepossibleexpansionof
theU.S. broiler industrylookingto expandtheiroperationsinto theStateofIllinois.
More importantto the immediateconcernis theeffect oftheserulings on theexisting
turkeyindustryin thestateandthenegativeimpacttheserulingswouldhaveon any
expansionofthecurrentturkey industry.

In regardsto theserulings, I wasapproachedby an integratedturkeycompany
that contractsturkeyproductionin SoutheasternIllinois aboutayearandahalf ago. This
companyhadseveralcontractproducerswhowerewantingto expandtheircurrentturkey
growoutfacilities. Theywereinformedthattheyhadto meettheconstructionguidelines



setforth in Section506,that beingneedingto demonstratea 1 x 10~ cm/secpermeability
underneathandwithin theproposedfacility. Thecompanythentalkedto theDepartment
of Agricultureanddecidedto obtainsomescientific dataon thepermeabilityofthesoils
andin additionwantedto knowtheextentof leachingofnutrientsfrom theturkey
manurewithin thesoils. Therefore,thecompanycontactedmeto helpthemconducta
field researchstudy.

Thus,ayearagolast fall, I helpedthecompanydesignandconductaresearch
studyexaminingthe degreeof permeabilityandleachingof nitrogen,phosphorus,and
potassiumin soils from earthenfloorswithin severalturkeybarnsin Southeastern
Illinois. I haveincludedacopyofthis study. For thisprojectthecompanyprovided
financialsupportalongwith somefunding from theIllinois Council on Foodand
AgricultureResearch(C-FAR) andtheDepartmentof Animal Sciences.We conducted
this study during themonthsof DecemberandJanuary,1999andsubmittedareportof
ourfindingsandgaveapresentationto theDepartmentof Agriculture on February14,
2000. In additionto thisreport,thefindings of thisstudyhasbeenpresentedatthe
AnnualPoultry ScienceAssociationmeetinglastsummerin Montreal,Canadaandthe
annualMidwestPoultry Federationmeetingin St. Paul,Minnesotalastmonth. A peer-
reviewedmanuscriptwas sentto theJournalofAppliedPoultryResearchon December
11, 2000andis currentlyunderreview.

For this study,two turkeygrowoutbarnsandonebrooderbarnwereselectedfrom
threecommercialturkeyfarmsin SoutheasternIllinois to be sampledfor thepresenceof
soil nutrientsandpermeabilitypropertiesat specificdepths. Thethreebarnshadbeenin
existencehousingturkeysfor thepast10 to 12 years. For eachbarn,nine 5 ft. soil bores
weretakenfrom theinsideandthree5 ft. boresweretakenfrom theoutside. Thesoil
borestakenfrom theoutsideofthebarnsservedascontrolsandoneof theseboreswent
anadditionaldepthof28 ft. to determinethetypeofsoil neareachof thethreeturkey
barns. Thesoil boresweredividedinto five 1-ft. sectionsrepresentingthetop 5 ft. of
depthandsentto aprivatelaboratoryfor theanalysisof total Kjeldahlnitrogen(TKN),
nitratenitrogen(N03-N), totalphosphorus(P2),potassium(K), pH, andpercentorganic
matter(OM). In addition,coresamplesatthreedepths(1 to 3, 5 to 7, and9 to 11 in)
weretakento determinesoil permeability.

Theresultsofthis study indicatedthat significantlygreaterconcentrationoftotal
TKN werepresentin thefirst 3 ft. of soil depthfor the insidevs. outside(control)
samplesfor all farms. However,no differencesin total TKN concentrationwerefound
betweeninsideandoutsidesamplesatthe4- and5-ft. depths. Similar resultswerefound
for N03-N andK concentrationsasnotedfortotal TKN; however,total P2
concentrationswereessentiallythesamebetweeninsideandoutsidesamplesfor depths2
to 5 ft. This indicatedthat totalP2did notmigratein thesoil. Thesoil permeability
resultsindicatedthatlower permeabilityoccurredfor the insidevs. outsidesamplesatthe
1 to 3- and5 to 7-in depthsfor all farms averagedtogether.Thepermeabilitydataalso
indicatedthatseveralinsidepermeabilitiesexceeded1 x 10 minus7 cm/sec. Thus,this
study indicatedthatleachingofsoil nutrientsessentiallystoppedatthe4- to 5-ft. level



within theseturkeybarns,andin addition,soil permeabilitywasloweredby thepr3sence
ofgrowingturkeysinsidethesefacilities.

SinceI’ve beenhereattheUniversityof Illinois, I havebeenactivelyengagedin
promotingtheexpansionofthepoultry industry in the State. If theproposedchanges
becomelaw, it is my understandingthatany furtherexpansionof theturkeyandlayer
industryin theStatewill be negativelyaffected. If turkeyproducersareforcedto build
newgrow-outbuildingsthathaveto haveaconcretefloor to meetpermeability,the
additionalcostof $25,000to $30,000will makeit virtually impossiblefor theproducerto
secureabuilding loan. Also, whenexisting facilities depreciatein valueand canno
longerproduceturkeysefficiently, totalproductionvolume in theStatewill decline
becauseconstructionof newfacilitieswouldbe costprohibitive. Thus, in theend,the
Statewill lose some35 million dollarsin netcashreceiptsthataregeneratedper year. In
addition,themoneygeneratedby thesaleandconsumptionof nearly3.5 million bushels
ofcornperyearwould belost. Also, theStatewould notbeableto receiveanymonetary
benefitsfrom anybroilercompanieslooking to expandtheirproductioninto Illinois.

Finally, ourresearchfindingsreportedearlierseemto supportthecontentionthat
subsurfacegroundwaterwould notbecontaminatedby theleachingof nutrientsfrom
within turkeyfacilitiesparticularlyin theareaof theStatein which we conductedthe
research.It is my opinion,basedon ourresearchfindings, thatnewpoultry (turkeyand
layer)facilitiesbeallowedto beconstructedwithoutaconcretefloor. Perhapsthe
languageofthepermeabilityvaluesneededfor soil within thesefacilitiesbemodifiedto
equalthat ofexistingsoil permeabilitiesobtainedthroughpresentsoil geographical
measurements.In addition,perhapsthelanguageofthepresentdocumentationon
LivestockWasteRegulationsfurtherclarify thedistinctionbetweensolid, semi-liquid,
andliquid wastehandlingfacilities. Perhapssometypeof anexemptionfromthe current
constructionstandards,i.e., soil permeabilitybe madefor solid or dry livestockwaste
handlingfacilities, i.e., poultry (turkey, layer,andbroilerhouses).Thus,aswritten,the
proposedconstructionstandardswouldnegativelyaffectexpansionof theturkeyand
layerindustriesin theState,aswell asprohibit any newpoultry (i.e., broiler companies)
from expandinginto Illinois.

Respectivelysubmitted

KenW. Koelkebeck
Departmentof Animal Sciences
Universityof Illinois
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ABSTRACT

A field studywasconductedto determinethedegreeofleachingof nitrogen,phosphorus,

andpotassium,andpermeabilityof soils from earthenfloorswithin severalturkeybarns.Two

turkeygrow outbarnsandonebrooderbarnwereselectedfrom threecommercialturkeyfarmsin

SoutheasternIllinois to besampledfor thepresenceof soil nutrientsandpermeabilityproperties

at specificdepths. Thethreebarnshadbeenin existencehousingturkeysfor thepast10 to 12

years. Foreachbarn,nine5 ft. soil boringsweretakenfrom theinside andthree5 ft. boreswere

takenfrom theoutside. Thesoil borestakenfrom theoutsideof thebarnsservedascontrolsand

oneoftheseboreswentto anadditionaldepthof 28 ft. to determinethetypeofsoil neareachof

thethreeturkeybarns.Thesoil boreswere dividedinto five 1-ft. sectionsrepresentingthetop 5

ft. ofdepthandsentto aprivatelaboratoryfor theanalysisof totalKjeldahl nitrogen(TKiN),

nitratenitrogen(N03-N), totalphosphorus(P2),potassium(K), pH, andpercentorganicmatter

(OM).

In additionto the5-ft. nutrientsoil bores,aUhlandcoresamplingdevicewasusedto take

15 coresamples(3” deepx 3” diametercylindrical cores)from eachbarnto determine

permeability. Threecoresamplesat threedepths(1-3”, 5-7”, 9-11“) weretakenfromthe inside

andtwo samplesat thesamethreedepthsweretakenfrom theoutsideof eachbarn. Permeability

measurementswerethendeterminedon all 45 coresamplesattheUniversityofIllinois,

DepartmentofNaturalResourcesand EnvironmentalSciencesLaboratory.

Theresultsofthis field study indicatedthat significantlygreaterconcentrationof total

Kj eldahlnitrogen(TKN) werepresentin thefirst 3 ft. of soil depthfor the insidevs outside

(control)samplesfor all farms. However,no differencesin total Kjeldahlnitrogen(TKN)
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concentrationwerefoundbetweeninsideandoutsidesamplesfor the4- and5-ft. deepsamples.

For nitratenitrogen(N03-N), concentrationsshowedno differencesbetweeninsidevs outside

samplesatany depthfor farmB, however,insidevs outsidesamplesdifferedat all depthsfor

farmsA andC. Similar resultswerefoundforpotassium(K) concentrationsasnotedfortotal

Kjeldahl nitrogen(TKN); however,totalphosphorus(P2) concentrationswereessentiallythe

samebetweeninsideand outsidesamplesfor depths2-5 ft. This indicatedthat total phosphorus

(P2) did notmigratein thesoil. Thesoil permeabilityresultsindicatedthat lowerpermeability

occurredfor the insidevsoutsidesamplesatthe 1-3” and5-7” depthsfor all farmsaveraged

together.Thepermeabilitydataalsoindicatedthat severalinsidepermeabilitiesexceeded

1 x 10~ cm/sec.

In summary,thepresentstudy indicatedthateventhoughsomesoil nutrientsleached

belowthesurfaceof thegroundinsideaturkeyfacility, leachingessentiallystoppedat thefour

to five ft. level. In addition,thedegreeof soil permeabilitymaybe loweredby thepresenceof

turkeysinsideaturkeygrowout facility.

INTRODUCTION

In thepast10-15yearstherehasbeenconsiderablegrowthandexpansionin theturkey

industryin the StateofIllinois particularly in thecountiesofRichland,Crawford,andLawrence.

Currently,about1.3 million turkeysareraisedperyearin thispartofthestate. This increased

productionhasbroughtaboutsomeconcernby regulatoryagenciesoverthepossibilityof

contaminatinggroundwaterby leachingofnitrogenandphosphorusfrom within aturkeyhouse.

Studiesconductedpreviouslyhavereportedhigherconcentrationsof nitrogenin soil samples

from beneaththefloorsofpoultry housesthanin soil samplesfrom outsideofhouseswhereno
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birds wereraised(Lomax, 1995). In addition,areportby Haberstroh(1997)foundthatnitrogen

concentrationswerehigherin soilsunderturkeybarnfloors to adepthoffive feetthanin soils

outsidethebarns. Thus,thepresentstudywasconductedto determinethe degreeof leachingof

nitrogen,phosphorus,andpotassiumin thesoil from within severalturkeybarnsascomparedto

thenitrogenandphosphoruslevelsin thesoil outsidethebarns. In addition,thedegreeof

permeabilityor hydrolic conductivitywasdeterminedin thefirst 11 in. ofsoil within theturkey

barnsvs outsidethebarns.

BACKGROUND AND METHODS

Threeturkeyfarmslocatedin LawrenceandCrawfordcountieswereselectedfor this

study. Oneachfarm,samplesweretakenfor soil nutrientanalysisandsoil permeabilityfrom

earthenfloors from oneoftheturkeybarns. Figure 1 showsthelocationof soil boringsfor soil

nutrientanalysisandpermeabilityin andoutsideeachbarn. Thedescriptionofeachfarm

including informationon thegrowout systemis describedbelow. Thesoil type,percentclay

andexpectedpermeabilityfor eachfarmis presentedin Table 1. Thesefarmswerepickedfor

samplingbecausetheyaccuratelyrepresentedthevarioussizesofturkeybarnsandlocationsof

the mostcommonsoil typesthattypify thosefoundin thesecountiesin SoutheasternIllinois.

Farm A

Thefirst samplesweretakenfrom afarm locatedin LawrenceCounty,nearBridgeport,

IL. Samplesweretakenfrom brooderbarnnumber1 (40 x 500 ft.). Thefarmhousingcapacity

is 21,500hensperflock andhasbeenin existencesinceJune19, 1987.

Farm B

Thesecondfarmwaslocatedin LawrenceCounty,neartheIllinois stateline and
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consistedofthreebarns(40x 500ft.) whichhasraisedturkeyssinceJuly 25, 1987. Samples

weretakenfrom growoutbarnnumber2. Thefarm housingcapacityis 21,500hensper flock.

Farm C

FarmC was locationin CrawfordCounty,nearHeathsville,IL. This farmconsistedof a

brooderbarnbuilt in 1986and agrowoutbarnbuilt in Decemberof 1990. Samplesweretaken

from growoutbarnnumber2 (50x 500ft.). Thefarmhousingcapacityis 13,500hensper flock.

SoilSamplingProceduresand Technique

For eachof thebarnssampledon FarmsA, B, andC therewereatotal of 12 soil borings;

ninesoil boringstakenfrom within thebarnsandthreesoil boringstakenfrom outsidethebarns.

For thisprocedure,an Illinois StateGeologicalSurveyProbetruckwasusedto collectthesoil

bores. Samplesweretakenfrom aS x 10 ft. rectangulararea1/3, 1/2 , and2/3 ofthe distance

from oneendofthebarn. Sampleswerecollectedin thismannerdueto theceiling heightof

eachbarn. In addition, soil boringsweretakenin threelocationson theoutsideofeachbarn

approximately20 ft. from thesideandendwall. For eachbore, thefirst 5 ft. ofdepthwas

separatedinto five 1-ft. sections.Theinitial boretook a4-ft. section,thenwentbackin thesame

boreholeandremovedthenext 1-ft. section. Immediatelyaftercollectingthefive 1-ft. sections,

theseparatedsoil boresampleswereplacedinto pre-labeledplasticsamplebagsandtransported

in a Styrofoamcoolertwicea day to Alvey Laboratories,Belleville, IL for analysisof soil

nutrients.

After thesoil boresamplesweretakenfrom abarn, coresamplesfor permeabilitywere

taken. For soil permeabilityorhydrolic conductivity,a threeinchdiameterx threeinchdeep

cylindrical soil corewastakenusinga Uhlandcoresamplingdevice. For eachbarn, 15
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individual coresampleswere takenat eachlocationinside or outsideofthe barn(Figure 1).

Threecoresamplesweretakenatthreedepths(approximately1-3”, 5-7”, and9-11”) from the

insideandtwo samplesat thesamedepthsweretakenfrom theoutside. All sampleswere

carefullywrappedin aluminumfoil to keepthesampleintactandtransportedto Dr. Bill

Simmons’ laboratory,DepartmentofNaturalResourcesandEnvironmentalSciences,University

ofIllinois to determinepermeabilityorhydrolic conductivity.

In additionto the soil boresamplesfor soil nutrientsandcore samplesfor permeability,a

coresamplewastakenoutsideeachbarnto adepthof about28 ft. Picturesweretakenofthis

coresamplefor each4-ft. sectionto determinethetypeof soil (clay, sand,or clay/sand

combination)present.

SoilNutrient andPermeabilityLaboratoryAnalysis

After all soil samplesweretaken,thesoil boresampleswereanalyzedfor severalsoil

nutrientsandsoil propertiesby Alvey Labs. Theyanalyzedthesamplesfor total Kjeldahl

nitrogen(TKN), nitratenitrogen(N03-N), totalphosphorus(P2),potassium(K), soil pH, and

percentorganicmatter(OM). TheTKN, N03-N,P2 andK valueswerepresentedin partsper

million concentration(ppm).

Forthepermeabilityorhydrolic conductivityvalues,thedataarereportedascm/secor

therateat whichwaterflowedthrougheachcore. For eachcoresample,waterwasflushed

throughthecorethreetimes,thentheaveragepermeabilitywasrecorded.

StatisticalAnalysis

Forthe soil nutrientandpermeabilityvaluespresented,thedatawasanalyzedby Analysis

ofVarianceproceduresconsistentfor a 3 x 2 x 5 (farm x locationx depth)factorialarrangement
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of treatments.Thedatais presentedfor eachfarm (A, B, or C) andoverall for all farms. The

valuesfor soil nutrientsandpermeabilitieswerecomparedfor the insidevstheoutsidefor each

farmandall farmsat eachdepth. Thepermeabilitydatawasanalyzedon thelog of the

permeabilities,thentransformedbackto theoriginalvalues.

RESULTS

SoilNutrients,pH, and OrganicMatter

For the individual farmsA, B, andC, theresultsfor soil nutrients,soil pH, andorganic

matteris presentedin Tables2, 3, 4, 5, 6, and7. For farmsA andB, theconcentrationofTKN

wassignificantly greater(P K .05) for the insidevs outsidelocationsfor thetop3 ft. For farm C,

theconcentrationofTKN wasgreaterfor the insidevs outsidelocationsfor thetop 2 ft. TKN

wasnot differentbetweeninsideandoutsidelocationsfor the4- and5-ft. depthsfor farmsA and

B, and3- to 5-ft. depthsfor farmC.

Significantly greaterconcentrationsofN03-N werefoundfor insidevs outsidelocations

for depthsof 1 to 3 and 5 ft. for farm A (Table3). Therewasan increasein N03-N concentration

atthe5-ft. depthcomparedto the4-ft. depthfor farmA. Nitratenitrogenconcentrationwasnot

different (P> .05)for all insidevs outsidedepthsfor farmB, whileN03-N concentrationswere

greater(P K .05) for insidevs outsidelocationsat all depthsfor farmC.

Theresultsobtainedfor P2 showadifferent trendthanthatfor TKN andN03-N (Table4).

No significantdifferencesin P2concentrationsbetweentheinside andoutsidelocationswere

foundfor farmA andC; however,greater(P < .05)P2 concentrationswererecordedforthe

insidevs outsidelocationsatthe 1-, 3-, and5-ft. depthsfor farm B. P2 did not differ between

insidevs outsidelocationsfor farm B atthe2- and4-ft. depths..
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TableS depictstheresultsfor K for farmsA, B, and C. Theseresultsaresimilar to those

shownfor TKN in relationto theconcentrationof K at eachdepthfor the insidevs outside

samples.Theconcentrationof K wasfoundto be greater(P K .05) for thetop 2-ft. for the inside

vs outsidelocationsfor farmsA and C, while no differencein K concentrationwasnoted

betweentheinsideandoutsidelocationsatthe3- to 5-ft. depths(Table5). For farmB, K

concentrationsweregreater(P K .05) for the 1- to 3-ft. depths,while no differencesin K

concentrationwasnotedat the4- and5-ft. depthsfor insidevs outsidelocations.

In additionto thesoil nutrientsmeasured,soil pH andOM wereanalyzedandare

depictedfor eachfarm in Tables6 and7. In general,soil pH for farmsA andB werehigher

(morealkaline) forthe insidevs outsidesamplesat depths1, 2, 3, and 1, 2, 3, and4 ft.,

respectivelyfor farmA andB (Table6). For farm C, higher(P K .05)pH soils wererecordedat

the 3- and4-ft. depthson the inside vs outside. ForpercentOM, no consistentresultswerefound

forthe insidevs outsidesamplesatall depthsfor eachfarm(Table7).

Figures2, 3, and 4 andTable8 depictstheresultsfor soil nutrients,soil pH, andpercent

OM for all threefarmsaveragedtogetherby eachsoil sampledepth. For themostpart,the

resultsdepictedin thesefiguresandtablesaresimilar to thedatapresentedfor the individual

farms. In Figure2, TKN concentrationwasgreater(P K .OS) for insidevsoutsidesamplesof soil

depthsof 1, 2, and3 ft., but not for the4 and5 ft. samples(P> .05). In Figure3, theresultsfor

N03-Naveragedoverall farmsshowedthatgreater(P K .05) concentrationsoccurringfor inside

vs outsidesamplesat all depths(Figure3). However,themagnitudeof differenceswasvery

small atthe 4-and5-ft. depthcomparedto depths1, 2, and3 ft. Theresultsfor P2 (Figure4)

closelyfollow that shownforthe individual farms. Thedatapresentedin Table8 for the
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concentrationof K, soil pH, andpercentOM showsasimilar trendasthosepresentedfor the

individual farms. For all farmsaveragedtogether,theconcentrationofK wasgreaterfor depth1

to 4 ft. for insidevs outsidesamples,butnot different for the5-ft. samples.Higher (P K .05)soil

pH (morealkaline)wasfoundfor the insidevs outsidesamplesat 1, 2, and3 ft.

SoilPermeabilityandSoil Type

Table9 depictstheaveragesoil permeabilityof the insidevs outsidesamplesat thethree

depthsmeasuredfor eachfarm. For farmsA andC, averagesoil permeabilitywasnotdifferent

(P> .05) for insidevs outsidesamplesatany ofthethreedepths.For farmB, average

permeabilitywaslower (P K .05) for thefirst 1-3“-insidevs outsidedepthsample. Thedata

presentedin Table 10 showsthat averagepermeabilitywassignificantly lower (P K .05) for the

insidevs outsidesamplesat the 1-3”- and 5-7”-depthsfor all farmsaveragedtogether.

Forthetype of soil foundfor eachfarm atadepthof28 ft., thepicturesofthe4-ft.

sectionsrevealedaclaybasefor all threefarms. For farmA, boresamplesweretakento adepth

of28 ft., andat thatpoint thegeoprobehit limestonebedrockandcouldnotpenetrateany further.

Thesamplestakento thatpoint revealedabrownishgray clay soil type. Thesametypeof soil

samplesweretakenat farmsB andC; however,at the24-ft. depththegeoprobeboringunit hit

aqueousmaterial.

DISCUSSION

Thepurposeofthepresentstudywasto determinethedegreeof leachingofseveralsoil

nutrientsanddeterminethepermeabilityofsoils from earthenfloorswithin severalturkeybarns

in comparisonto that obtainedfrom outsidethebams. Thedatapresentedon the concentration

ofTKN andN03-N in particularweresimilar to that reportedby Haberstroh(1997)andZhu
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(1999). In our study,increasedconcentrationsofTKN werefoundfor insidesoil samplesfor the

first 3-ft. depth,but not for the4- and5-ft. depthcomparedto outsidesamples.This indicates

that overa 10 to 12 yearperiodofgrowingturkeysin thesebuildings,TKN only migratedabout

4 ft. below thesurfaceof thegroundwithin theturkeybams. Theresultsfor K weresimilar to

theTKN results. ThedatapresentedforN03-N revealedthatthisnutrientmigratedabout5 or

moreft. belowthesurfaceof theinside of theturkeybams. A possiblereasonthatN03-N

seemedto migratefurtherin thesoil from within theturkeybarnswasbecausethe sub-floorof

the insideofthebarnsweremixedwith backfill (organicallyenriched)soil atthetime ofbuilding

construction.Furtherexaminationofthedatapresentedfor TKN, N03-N, P2, andK indicated

thatconcentrationsofthesesoil nutrientsactuallytendedto increasefrom the4- to the5-ft. depth

bothon theinsideandoutside. Thereasonfor thiscanbeexplainedby thesamplingmethod

used.Sincethe geoprobetruckprobeunit couldonly takea4-ft. deepsample,theunit hadto

extractthat samplethenre-enterthesameboreto getthe5-ft. sample.Thus,sometop soil

probablyfell in theboreholeandcontaminatedthe5-ft. sample.Thedatapresentedfor P2

indicatedthatthisnutrientbasicallydoesnotmigratein thesoil like TKN andN03-N does.

In this study,theresultspresentedfor soil permeabilityindicatefor themostpartthat the

compactionproducedby theturkeysinsidethebarnshelpedto lower thepermeabilityof soil

within the houses.This wasparticularly evidentfor farmsB and C. For farmB muchlower

permeabilityvalueswerefoundinsidetheturkeybarncomparedto theoutsidebecausea

considerableamountofbackfill dirt waspackedonto theturkeybarnfloor during constructionof

thebuilding. In fact,amajority ofthehousesconstructedby PerdueFarmsutilizesbackfill dirt

asasubbasefor thebamfloor. Thereasonthatpermeabilityof soil samplesfrom the inside
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locationsoffarm A werethesameas theoutsidemaybe dueto thefactthattheturkeybarnon

this farm wasusedmostlyasabrooder,so the lighterbirds wouldnot haveproducedasmuch

compactionason farmsB andC. It shouldalsobe notedthattherewerethreeinside

permeabilitycoresamplesthatdid not allowwaterto penetratethroughthemwhile only one

outsidesampledid not allow thepassageof waterthroughit duringthe laboratoryanalysis.

Observationofthe coresamplesthatweretakenfrom the28-ft. coresshowedthatno

aqueousmaterialwasobservedto be presentup to 20 ft. or so. Theseobservationsindicatethat

thepresenceof aqueouscontainingsoil seemsto bealeast20 ft. belowthesurfaceof theground.

CONCLUSIONS

In summary,theresultsofthisstudy indicatedthat soil nitrogen(TKN) wasshownto

leachbelow thesurfaceof thegroundinside turkeyfacilities to a depthof 4 ft. Nitratenitrogen

levelswerefoundto penetratea little further,butweredramaticallyreducedat 5 ft. vs 1 ft. inside

theturkeybarns.Theresultsfor P2 indicatethatthesoil nutrientdid notmigratein the soil like

theresultsofTKN andN03-N. In addition,theraisingof turkeysin thesefacilities seemedto

dramaticallylower permeabilityof soil within theturkeybarns. Finally, sincethisstudyshowed

thatpossibleharmfulnutrientsfrom turkeymanureleachedbelowthesurfaceofthesoil within a

turkeybarnjust afewfeet,it is highlyunlikely thatsubsurfacegroundwaterwould everbe

contaminated.
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TABLE 1. Descriptionof Soil Type,PercentClay, andPermeabilityfor EachFarm1

Soil Type Depth Percent Clay Permeability

(in) (%) (in/hr)

FarinA 0-10 27-35 .6-2.0

10-24 22-33 .6-2.0

24-34 24-35

34-50 20-30 <.06

50-60 20-30 .2-.6

Farm B 12 Wynoose

silt loam

0-9

9-22

22-45

45-60

15-25

12-18

35-42

25-37

.6-2.0

.06-.2

<.06

.06-.2

14C2Ava

silt loam

Farm C 214B Hosmer 0-6

silt loam 6-24

24-60

1Data were obtained from the local Illinois State Geological

10-17

24-30

16-20

SurveyOffice.

.6-2,0

.6-2.0

<.06
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TABLE 2. AverageConcentrationof Total Kjeldahl Nitrogen(TKN) atEachDepthfor Inside

and Outside Locations1

Location

Farm Inside OutsideDepth

(ft.)

1

2

3

4

S

(ppm)

FarinA 2974a

1745a
448b

902a

394a 337a

433a 218a

Farm B 1 1663a 799b

2 1315a

3 1147a

4 546a 310a

5 683a 406a

FarmC 1 2172a

2 1628a

3 656a 622a

4 328a 311a
5 355a 319a

1Meansarethe averageofnine insideandthreeoutsidesamplesat eachdepthfor farmsA, B,

andC.
a,bMeanswithin arow andfarmwith no commonsuperscriptdiffer significantly (P < .OS).
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TABLE 3. AverageConcentrationofNitrateNitrogen(N03-N) at EachDepthfor Insideand

OutsideLocations
1

Location

Farm Inside OutsideDepth

(ft.)

1

2

3

4

5

(ppm)

Farm A 425a

403a

153a

34a 7a

87a

Farm B 1 90a 65a

2 45a 57a

3 ha 45a

4 6a 9a

5 lOa 40a

Farm C 1 497a
18b

2 495a

3 431a 8b

4 185a

5 260a
1Means are the average of nine inside and three outside samples at each depth for farms A, B,

and C.

a,bMeans within a row and farm with no commonsuperscript differ significantly (P < .05).
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TABLE 4. AverageConcentrationof TotalPhosphorus(P2) atEachDepthfor Inside and

Outside Locations
1

Farm Depth

Location

Inside Outside

(ft.) (ppm)

FarmA 1 108a 66a

2 44a 18a

3 39a 17a

4 14a isa

5 36a 20a

FarmB 1 155a

2 51a 12a

3 61a

4 30a 17a

5 81a

FarmC 1 98a 64a

2 34a 77a

3 lOa 41a

4 ha ba

5 29a 14a

1Means are the average of nine inside and three outside samples at each depth for farms A, B,

and C.

a,bMeans within a row and farm with no commonsuperscript differ significantly (P < .0 5).
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TABLE 5. AverageConcentrationof Potassium(K) at EachDepthfor InsideandOutside

Locations’

Farm Depth

Location

Inside Outside

(ft.) (ppm)

Farm A 1 1645a

2 744a

3 217a 71a

4 52a 71a

5 lOla 54a

FarmB 1 2486a

2 1639a

3 563a

4 103a 31a

5 302a 27a

FarmC

92a

85a

57a

1 2203a

2 1157a

3 349a

4 75a

5 148a

1 Means are the average of nine inside and three outside samples at each depth for farms A, B,

andC.

a,bMeanswithin arow andfarmwith no commonsuperscriptdiffer significantly (P < .05).

17



TABLE 6. Average Soil pH at Each Depth for Inside and Outside Locations1

Location

Farm Depth Inside Outside

(ft.) (pH)

FarmA 1 6.3a

2 5.8a

3 5.8a

4 5.la 4.8a

5 5,la 5,la

FarmB 1 8.2a

2 79a

3 73a

4 6.2a

5 6.4a 5.2a

FarmC 1 6.2a 6.la

a2 5.la 5.7
3

53b 6.3a

4 5.8a
5 49a 5.6a

1Means are the average of nine inside and three outside samples at each depth for farms A, B,

and C.

a,bMeans within a row and farm with no commonsuperscript differ significantly (P < .05).
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TABLE 7. Average Percent Organic Matter (OM) of Soil at Each Depth for Inside and

Outside Locations’

Location

Farm Inside OutsideDepth

(ft.)

1

2

3

4

5

(%)
Farm A 1.7a 2.la

l.7a

l.2a 0.7a

0.6a 0.5a

0.5a 0.4a

FarmB 1 0.9a 1.Oa

2 1.6a

3 2.la

4 l.1a

5 0.8a 0.5a

FarmC 1 0.7a 1.5a

2 09b l.8a

3 1.7a

4 0.4a 0.9a

5 0,4a 0.2a
1Means are the average of nine inside and threeoutsidesamplesat eachdepthfor farms A, B,

andC.

a,bMeanswithin arowandfarmwith no commonsuperscriptdiffer significantly (P < .0 5).
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TABLE 10. Average Permeability of Soils at Each Depth for Both Locations for all Farms’

Depth

Location

Inside Outside

(in)

1-3 “ 2.07x iO~6a

(cmlsec)

6.31 x

5-7” 1.51x106a 5.57x104b

9-11” 7.40x iO~6a 139 10-5a

1Meanpermeabilityvaluesaretheaverageofnine inside andsix outsidesamplesfor each

depth for all three farmsaveragedtogether.For eachindividual valuethatmakesup the

average value core samples were flushed with water three times, and the average permeability

value was calculated. Two core samples were lost in the laboratory analysis: 1) farm A, 9-11”

depth, inside; and 2) farm B, 5-7” depth, outside. Statistical analysis was computed on the log

ofthepermeabilityvaluesthentransformedbackto theoriginal values.
a,bMeans within a row with no commonsuperscript differ significantly (P < .05).
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