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Introduction

I, William L. Goodfellow,Jr. havebeenemployedatEA Engineering,Science,and

Technology,Inc sinceFebruary,14, 1984. Currently,I amaVice Presidentwithprimary

responsibilityfortheWater,NaturalResources,andEcotoxicologyProfit Centerin ourMid-

Atlantic operationsandNationalTechnologyDirectorfor EcotoxicologyandBioassessment

Priorto coming to EA, I wasemployedasacontractemployeeattheJohnsHopkins

University,AppliedPhysicsLaboratoryin theAquaticEcologySection,ShadySide,and

MD. I waswith JHIJfrom 1982-1984.

Academically,I havereceivedmy M.S. in 1982 from FrostburgStateCollege(now

FrostburgStateUniversity)whileattendingtheAppalachianEnvironmentalLaboratory

programin FisheryManagement.At thetime of my graduateschoolattendance,

specializationin Ecotoxicologywasobtainedin aprogramsuchastheoneI wasenrolled.

TheAppalachianEnvironmentalLaboratoryis aUniversityofMarylandfacility on the

campusat FrostburgState. However,thedegreecomesfrom FrostburgState.Additionally, I

haveaB.S.(1979)in Biology from York CollegeofPennsylvaniaandanA.S. (1978)in

Chemistryalsofrom York CollegeofPennsylvania.



Qualifications and Experience

I havemorethan26 yearsofexperiencein environmentaltoxicologyandbioassessments.

My primarytechnicalresponsibilitiesinclude: designandperformanceofToxicity

ReductionEvaluations(TRE); assistingwith treatabilityassessmentsofwastewater;

researchingandwriting technicaldocumentson federalandstatewaterquality criteriaand

otherwaterpollutioncontrolissues;conceptualandexperimentalevaluationsonthetoxicity,

fate,andeffectsofchemicalsin aquaticecosystems;andtheassessmentofenvironmental

damageresultingfrom point andnon-pointsourcedischarges.

I aman internationallyrecognizedexpertin toxicology andTREtechnologyhavingserved

onpeerreviewpanels,taskforces,andeditorialcommitteesfor toxicologyandTREissues.I

havecurrentlyauthoredand/orpresentedmorethan100 technicalpapersandarticlesaswell

astaughtshort-coursesandseminars.SubjectsI havetaughtincludeTREs,Toxicity

IdentificationEvaluations(TIEs), acuteandchronictoxicity assessmentsofaqueous,

sedimentandsoil samples,treatabilitystudies,andpollutionpreventioninitiatives.

My specificprofessionalexperienceincludes:developedandconductedmorethan85 TREs

for numerousindustrial,municipalandfederalfacilities. Responsibilitiesincluded

characterizationofeffluent’schemicalconstituentsandassociatedtoxicity, variability of

effluent, identificationofcomponentscausingtoxicity in effluent,anddevelopmentof

strategiesfor removaloftoxicityfrom effluent. Directedengineering.activitiesassociated

with TREs,includingplantperformanceevaluations,housekeepingsurveys,source

identificationevaluations,andtreatabilitystudies/refractorytoxicity assessments.Performed

toxicity identificationofvarioustoxicantsusing fractionationproceduressuchasthose

outlinedin US EPA’sToxicity IdentificationEvaluationProceduralmanuals.Co-authored

original andrevisedTREmunicipalprotocolmanual.Participatedaspanelmemberfor

TechnicalPeerReviewofUS EPA’s effluentassessmentprogram. WasProjectManagerfor

EA’sparticipationastheUS EPA’sRefereeLaboratoryfor freshwaterandsaltwatertoxicity

testingprogram,whichwasoneoftherequirementsoftheagency’scompliancewith a

settlementbetweentheArid StatesAssociationandAmericanMetropolitanSewer
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Authorities. Taughtshort-coursesandseminarson TREstrategies,methodologies,and

researchneedsforfuture. Inviteddelegateto SocietyofEnvironmentalToxicologyand

ChemistryEducationFoundationsponsoredPellstonWorkshopto addressscienceofWhole

EffluentToxicity (WET) testingaswell asco-authoredresultingbook onWET testing.

Presentlyservingon WET SteeringCommittee,with role ofassistingin better

implementationof WETprogramsandestablishmentofexpertadvisorypanels.Servedon

SteeringCommitteefor TIE professionalworkshopandcurrentlya co-editorofthe in press

booktitled, “Toxicity IdentificationEvaluations(TIEs) for Effluents,AmbientWaters,and

OtherAqueousMedia.” SETACPress,Pensacola,FL.

I havespecificallyperformednumerouseffluenttoxicity assessmentsaswell asTIEsand

TREsthataddressedammoniatoxicity, effectsof salinityor totaldissolvedsolids (TDS) in

effluents,anddeterminedthetoxicity associatedwith organiccompoundsin effluentswith

highammoniaandTDS. Specifically, I wasseniorauthorfor apeerreviewpaperin the

internationaljournalEnvironmentalToxicologyandChemistrytitled “Major IonToxicity in

Effluents: A Reviewwith PermittingRecommendations.”This paperis co-authoredby US

EPAandstate/localgovernmentstaff, aswell asregulatedindustryandacademicpersonnel.

Additionally, I wasseniorscientistofaprojectfor theCity ofLincoln, NEthat evaluatedthe

effectsofammoniaandsalinity to CeriodaphniadubiaandPimephalespromelas.This

projectwasusedasthedemonstrationofanNPDES variancefor ammoniain theeffluent,

dischargedfrom thetwo City ofLincoinfacilitiesto thehighsalinereceivingwatersofSalt

Creek. Theoveralltoxicity testingprogramaswell asotheraPeerReviewPanelconvened

at therequestoftheregulatoryagenciesevaluatedecologicalevaluations.TheWater

EnvironmentResearchFoundation(WERF)organizedthePeerReviewPanel. ThePeer

ReviewPanelfoundthestrategyof ourexperimentsto be well suitedfor determinationof

ammoniaandsalinity effectsonthereceivingwaterandfoundthetestingto beperformed

using stateof thescienceaswell asacceptedpractices.Anotherspecificexampleof my

experienceis with theVillage of Sauget,IL whereI developedspecifictoxicity

characterizationteststo evaluatetherole of ammoniaandorganiccompoundsin theeffluent

to C. dubia.Overall,I haveevaluatedmorethan50 specificfacilities thathadammoniaasa

principaltoxicant.
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Summary ofProjects at theHenry NoveonPlant

In August1998, I wasretainedby Gardner, Carton, andDouglasto assistwith a

wastewatertreatmentplantprojectattheNoveon(formally BF Goodrich) Henry,IL facility.

I reviewedtheavailablewaterquality andotherdataaswell asdevelopedrecommendations

for additionaltestingthatwouldbe requiredto betterunderstandthe effluentfrom theHenry,

IL facility.

On22 December1998,I wenton asitevisit ofthefacility, which includeddiscussionswith

facility personnelto betterunderstandtheproductionandwastewatertreatmentprocess.At

this time, wealsofinalizedtheinitial roundoftoxicity testingwhichwasproposed.

EA Engineering,Science,andTechnologyperformedacuteandchronictoxicity testingon a

suiteofthreegrabsamplesofeffluent from thefacility. Thesampleswerecollectedon 6, 7,

and 11 January1999. ThetestspecieswereCeriodaphniadubia(waterflea)andPimephales

promelas(fatheadminnow),two commonlyusedfreshwatertestorganismstypically

employedin Illinois EPAandUSEPA toxicity testingprograms.Thechronictoxicity

testingconsistedofa3-brooddaily renewalsurvivalandreproductionpotentialtest(C.

dubia) anda7-daydaily renewalsurvivalandgrowthtest(P. promelas).Theacutetests

includeda48-hour(C. dubia)and96-hour(P. promelas)definitive test. Testsolutionsin

theF. promelasacutetestwererenewedat48 hours. Forboththeacuteandchronictoxicity

tests,thetestorganismswereexposedto 100, 50, 25, 12.5,and6.25 percenteffluentanda

laboratorydilution watercontrol. Theobjectiveofthechronictoxicity testingwasto

determinetheNo ObservedEffectConcentration(NOEC),theLowestObservedEffect

Concentration(LOEC),andtheChronicValue(ChV). Theacutetestendpointwasthe

LC5O,which is the lethalconcentrationthatcausesa 50 mortality ofthetestorganisms.

Theresultsofthis first setoftestsindicatedthatfilter effluentsamplefrom BF

Goodrich/Noveon’sHenryfacility wereacutelytoxic to both C. dubia andP. promelaswith

48-hourLC5O of 16.9percenteffluentand96-hourLC5O of 7.8 percenteffluent,
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respectively.Thechronictoxicity ofsuiteofsampleswerealsochronicallytoxic with the

NOECof<6.25percenteffluentandLOEC of6.25 percenteffluent forbothspecies.The

characteristicsofthiseffluentwastotalammoniarangingfrom 193-199mg/L asammonia-

nitrogen,alkalinity rangingfrom 108-178mg/L, hardnessrangingfrom 84-164mgfL, and

salinityrangingfrom 5.9-6.7partperthousand(ppt).

Additionally, aToxicity IdentificationEvaluation(TIE) wasperformedon the7 January

sampleusing C. dubia,becauseit appearedto bethemosttoxic ofthesuiteofthreesamples.

A standardUS EPAPhaseI AcuteTIE wereperformed.This test,oftencalleda

fractionationtest,wasusedto characterizeandpotentiallyidentify thespecific toxicantin the

effluent. Thisprocedureis atieredapproachandinvolvesfractionationofthewastewater

andtestingeachofthe individualfractionsfor toxicity. A summaryofthevariousTIE Phase

I treatmentsstepsutilized in thisstudywere:

• Initial toxicity verification

• Baselinetoxicity (pH i, which is thesampleatthedischargepH)

• pH adjustments(pH 3 andpH 11)-characterizesthesolubility ofthetoxicant,pHi 1 is

anindicationofmetalsandpH3 helpsin identificationoftoxicantssuchascyanide

andvariouspolymers

• Aeration(pH 3, pH i, andpH 11)-characterizeswhetherthetoxicantis in oxidizedor

reducedform.

• Filtration (pH 3, pH i, andpH 11)-characterizeswhetherthetoxicantis associated

with theparticulatesin effluent.

• C18 SolidPhaseExtractionColumn(pH 3, pH i, andpH 9)-characterizeswhether

toxicantis non-polarorganiccompound.

• MethanolelutionoftheC18 Columnto removenon-polarorganiccompoundsthat

wereremovedby thecolunm(pH 3, pH i, andpH 9)-confirmswhethertoxicantis

non-polarorganiccompound.

• EDTA Chelation(pH i)-characterizewhetherthe compoundis metal.
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• OxidantReduction(usingsodiumthiosulfateatpH i)-characterizesthetoxicantasan

oxidantaswell asassistsin fmgerprintingwhetherthetoxicantis a specificmetal

with thehelpoftheEDTA Chelationtreatment.

• GraduatedpH(pH 6, 7, 8)-characterizeswhetherthetoxicantis ammoniaaswell as

whetherit is a metalastheprincipaltoxicant.

Theresultsofthe TIE indicatedthatnoneofthefractionationtreatmentsweresuccessfulin

removing,or significantlyreducingtheobservedtoxicity oftheeffluent sample.These

resultssuggestedthat thetoxicantwas associatedwith salinity (which is anexpressionofthe

totaldissolvedsolids in effluent)andun-ionizedammoniaand/oraminecontributingorganic

compounds.Theaminecontributingorganiccompoundsarementioned,becausethis

effluent hadhigherammoniaconcentrationsasmeasuredby colorimetricchemicalassays

whencomparedto ion specificelectrodes.Togetherun-ionizedammoniaandamines

representedthetoxicantidentifiedaspartoftheTIE. Fortherestofthediscussionin this

section,un-ionizedammoniawill beusedto indicatebothun-ionizedammoniaandamine

contributingorganiccompounds.

Additionally, theseresultssuggestedthatnon-polarorganiccompoundswerenot the

principaltoxicant. It wasalsorecommendedthatadditionaltestingbeperformedto further

characterizethetoxicantsandto determinewhetherthetoxicantwasprincipallyun-ionized

ammoniaandsalinity in theeffluent.

Thenextroundoftoxicity testingwasperformedon asuiteofsamplescollected10, 12,and

15 March 1999and24, 26, 29 March 1999. Thesetestswerethe sameasin the evaluationof

theJanuarysamples(describedabove). Theresultsweresimilarwith NOECof<6.25

percenteffluent andLOECof6.25 percenteffluent for bothspeciestestedin bothroundsof

testing.TheC. dubia48-hourLC5O’s were9.9and11.5 percenteffluent for bothsetsof

samples,respectively.TheP. promelas96-hourLC5O’swere8.2 for both setsofsamples.

Thecharacteristicsoftheeffluentswerealsosimilar to theJanuarysamplesevaluated.The

alkalinity rangedfrom 56-196mg/L, thehardnessrangedfrom 88-104mg/L, andthesalinity
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rangedfrom 9.5 to 9.9 ppt. Thetotal ammoniawasslightly lower in thesetwo suitesof

samplesversustheJanuarysamples,rangingfrom 100-137mg/L asammonia-nitrogen.

TwoTIEswereperformedonthe12 and24 March 1999samplesusingthe sameprocedures

astheTIE proceduresdescribedabovefortheevaluationoftheJanuarysamples.However,

only thepH i treatmentswereused. Only pH i wasusedforthisroundoftestingbecausepH

3 andpH 11 treatmentswerenotbeneficialfor thecharacterizationofthetoxicantsin the

effluent. This reductionofpH treatmentsand additionof othertreatmentsis consistentwith

theUS EPATIE testingprotocols. Severaladditionaltreatmentswereaddedto thestandard

TIEperformedon theJanuarysample.Thesetreatmentsincluded:

• Filtration/C18 SPEColunm~xtraction-tofurthercharacterizewhetherthetoxicant

wasaparticulateor dissolvedorganiccompound.

• Zeolite-anaturalresinthathasahigh affinity for ammonia.Zeoliteresinis a

treatmentofchoiceforthe evaluationofammoniaasatoxicant.

• Zeolite/Aeration-toevaluatewhetheratoxicantadditionalto ammoniais presentand

is anoxidizedorreducedform.

• Zeolite/Filtration-toevaluatewhetheratoxicantotherthanammoniais presentandis

associatedwith the suspendedparticulatesin effluent.

• Filtration/C18 SPEColumn/Zeolite-tocharacterizewhetheratoxicantthat is anon-

polarorganiccompoundis in effluentadditionalto ammoniatoxicity.

• Filtration/C18 SPEColumn/Zeolite/Aeration-tofurthercharacterizewhetheranyof

thetreatmentscanreduceor eliminatethetoxicity otherthanthat associatedwith

ammonia.This treatmentis developedto evaluatewhethertoxicity is associatedwith

salinity in effluent.

Theresultsofthetwo TIEs performedon theMarch 1999sampleswerevery similar to the

Januaryresults.Noneofthefractionationtreatmentsweresuccessfulin removing,or

significantlyreducingtheobservedtoxicity. Therewasaslight reductionin toxicity

following C18 SPEColumntreatmentsandfrom thezeolitetreatments,includingzeolite

followedby aerationandfiltration. TheC18 SPEColunmandzeolitetreatmentsbroughtthe
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observedtoxicity to a level that wouldbeexpectedbasedon thesalinityofthetwo samples

(9.7-9.8ppt salinity). In bothTIEs, removingbothorganiccompoundsandammonia(C18

SPEColumn-zeolitetreatmentsremovedthetoxicity to a level thatis alsoexpectedwith this

salinity. Thesetwo TIEs further indicatedthattheprincipaltoxicantin this effluentwasun-

ionizedammoniaoraminecontributingorganiccompoundsandsalinity. No further

evidencewasobservedto indicatethatnon-polarorganiccompoundswereatoxicantin these

two TIEsbasedon themethanolelutionoftheC18SPEColumns.

Definition ofTerms ofArt usedin Testimony

Alkalinity is theacid-neutralizingcapacityofwatertypically expressedasmg/L calcium

carbonate.

Aminesarecompoundsderivedfrom ammoniaby thereplacementofhydrogenby oneor

moreunivalenthydrocarbons.Aminescontributingorganiccompoundsareorganic

compoundsthat arepolarandareverywater-soluble.Typically, polarorganiccompounds

areconsiderablylesstoxic to aquaticorganismsthannon-polarorganiccompoundsbecause

theyhaveatendencyofstayingin solutionratherthanenteringtheorganism(which is

necessaryfor acompoundto be toxic).

Ammoniais a commontoxicantin aquaticsystemsthatis from thedecompositionof

proteinsandis associatedasawasteproductfrom vertebrates.Thetoxic fraction oftotal

ammoniais theun-ionizedfraction.Typicallyun-ionizedammoniais expressedasNH3-N.

Control is a treatmentin atoxicity testthatduplicatesall theconditionsoftheexposure

treatmentwith outthespecificeffluentortoxicant(Rand1995).

Hardnessis themeasurementofthecalciumandmagnesiumions in waterandis typically

expressedasmg/L calciumcarbonate(Rand1995)
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Salinity is the generictermusedfor the inorganicsaltsor ions in anaqueousmatrix. Salinity

is typically presentedin partsperthousands(ppt) or g/L.

StatisticallySignificant effectsareeffectsorresponsesin theexposedpopulationthat are

differentfrom thosein thecontrolat agivenstatisticalprobabilitylevel, typically P <0.05

(Rand1995)

Toxicity is definedastheinherentpotentialorcapacityof amaterialto causeadverseeffects

in a living organism(Rand1995).

Acutetoxicity is definedashavinga suddenonset,lastingashorttime. Typically

acutetoxicity is definedas48 hoursor96 hoursexposureandexpressedastheLethal

Concentrationthatcausesa 50%effect level in thetestpopulation.

Chronictoxicity is definedasinvolving a stimulusthatis lingeringor continuesfor a

long-time. Thechronictoxicitytestis usedto evaluatetheeffectsof long-term

exposureof achemicaloreffluentonaquaticorganism.Thetypical endpointsare

expressedastheNo ObservableEffectConcentration(NOEC)which is thehighest

concentrationthatis notdifferentfrom thecontroltreatment;theLowestObservable

EffectConcentration(LOEC) which is the lowestconcentrationthat is statistically

differentfromthecontrols;andChronicValue(ChV) which is definedasthe

geometricmeanoftheNOECandLOEC.

Toxicantis anagentormaterialcapableofproducinganadverseresponse(effect)in a

biological organism,seriouslyinjuring structureand/orfunctionorproducingdeath(Rand

1995)

Toxicity Identification Evaluation (TIE) is asetofproceduresto identify thespecific

chemicalsresponsiblefor thetoxicity ofeffluents(Rand1995). Typically TIEs arecalled

fractionationtestsandthemostcommonlyemployedTIE is theUS EPAPhaseI procedure.
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Toxicity ReductionEvaluation (TRE) is a site-specificstudyconductedin a stepwise

processdesignedto identify thecausativeagentsin atoxic effluent, isolatethesourcesof

toxicity, evaluatetheeffectivenessoftoxicity controloptions,andthenconfirmthereduction

in effluenttoxicity (Rand1995).

Manyofthesedefinitionsaretakenfrom:

Rand,G.M, editor. 1995.FundamentalsofAquaticToxicology: Effects,

EnvironmentalFate,andRisk Assessment,SecondEdition. Taylor & Francis,

Washington,DC. 1125pp.

Conclusionsand Opinions

Theresultsoftheacuteandchronictoxicity testingperformedby EA Engineering,Science,

andTechnologyindicatesthattheeffluentwastoxic to both C. dubiaandP. promelas.

Furtherevaluationofthetoxic samplesindicatedthattheprincipaltoxicantwasun-ionized

ammoniaascharacterizedby two separateTIEtreatments,theGraduatedpH testandZeolite

Resintests. Furthermore,noneofthestandardTIE treatmentsweresuccessfulin removing,

orsignificantlyreducingtheobservedtoxicity, which is consistentwith salinityastheother

principal toxicant. It is alsoimportantto notethatif you would removeammoniaasa

toxicantin thiseffluent, thesalinitywould still havesimilar toxicity in theeffluent.

It is my professionalopinionthat thetoxicantsin the effluentsamplesevaluatedby EA were

un-ionizedammoniaoraminecontributingorganiccompoundsandsalinity. No typical

characteristicindicativeofnon-polarorganiccompoundtoxicity wasobservedin theTIEs

performedby EA.

William L. Goodfellow,Jr.
VicePresident

EA Engineering,Science,and Technology,Inc.
Water, Natural Resources,and Ecotoxicology
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Mr. Goodfellowhasmorethan26 yearsofexperiencein environmentaltoxicology and
bioassessments.HemanagestheMid-Atlantic Region’spracticefor Water,Natural
Resources,andEcotoxicologyandis EA’s NationalTechnicalDirectorof Ecotoxicologyand
Bioassessment.His primarytechnicalresponsibilitiesinclude: designandperformanceof
Toxicity ReductionEvaluations(TRE); assistingwith treatabilityassessmentsof waste
water;researchingandwriting technicaldocumentsonfederalandstatewaterquality criteria
andotherwaterpollution controlissues;conceptualandexperimentalevaluationsonthe
toxicity, fate,and effectsofchemicalsin aquaticecosystems;assessmentofenvironmental
damageresultingfrom point andnon-pointsourcedischarge;assessmentofpotentiallytoxic
sludge,sediment,dredgematerialsandsoils; technicalinputonvertebrateandinvertebrate
culturemaintenance,andbioassayprocedures;aswell asprojectdesign,management,and
proposaldevelopment.Mr. Goodfellowis aninternationallyrecognizedexpertin toxicology
andTREtechnology.Hehasservedonpeerreviewpanels,taskforces,andeditorial
committeesfor toxicologyandTRE issues,aswell asbeingwidely published.

Education

M.S.; FrostburgStateUniversity,AppalachianEnvironmentalLaboratory,Universityof
Maryland,FisheryManagement;Frostburg,MD, 1982

B.S.; York CollegeofPennsylvania,Biology; York, PA, 1979
A.S.; York Collegeof Pennsylvania,Chemistry;York, PA, 1978

Training

WholeEffluentToxicity TrainingCourse(WEFTEC,SETAC), 1998, 1999,2000
Toxicity ReductionEvaluations(SETAC),1998, 1999,2000
Pesticidesin theToxicity IdentificationProcess(SETAC),1997
Culturing andTestingMarineToxicity TestOrganisms(SETAC), 1987
ManagementDevelopmentProgram(EA), 1987
GovernmentContractManagementTraining(EA), 1990
AdvancedToxicity IdentificationWorkshop(SETAC), 1991
ProjectManagementProgram(EA), 1994,1997,2000

Professional Experience

Toxicology—Investigatedbioaccumulation,tissuedistribution,metabolism,anddepuration
ofnitrophenolsin freshwaterfish andestuarinebivalves. Conductedacuteandchronic
bioassayson avarietyoffreshwaterandestuarinevertebratesandinvertebrates,
investigatingbothorganicandinorganiccompoundsin effluentsand singlechemical
exposures.Evaluatedbioaccumulationofsinglechemicalsandselectedcomponentsof
effluents,sediments,dredgematerialsandsoils to freshwater,estuarine,marine,and
terrestrialorganisms.Researchedsublethaleffectsoforganicandinorganiccompoundsto
variousaquaticorganismsduring long-termexposure.Evaluatedtoxicologicaleffectsof
sediments,sludges,dredgematerials,andsoils to bothfreshwaterandmarineorganismsas

L
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well asterrestrialinvertebratesandplants. DevelopedandmanagedWaterEffectRatio and
Biological Translatorstudiesfor freshwaterandmarine/estuarineorganisms.WasProject
Managerfor theRefereeLaboratoryprogramfortheWETProgramandtheresulting
litigation betweenArid StatesAssociationandUSEPA.

SedimentandSoil Toxicity—Evaluatedacuteandchronictoxicity andbioaccumulative
potentialoftoxicantsfrom varioussedimentandsoil samplesto freshwater,saltwater,and
terrestrialorganisms.PerformedsedimentTIE analysesofsedimentelutriates,porewater,
andmunicipalsewagesludges.Pastmemberof sedimentsubcommitteefor American
SocietyforTestingandMaterials(ASTM) andco-authorofstudydesigndocumentfor
developingsedimenttoxicity testingprograms.Managedseverallargedredgematerial
programspartofEnvironmentalImpactStudyincludingvibracoringsamples,analyzed
testing,toxicity testing,andbioremediationassessment.

ToxicityReductionEvaluation (TRE)—Developedandconductedmorethan85 TREsfor
numerousindustrial,municipalandfederalfacilities. Responsibilitiesincluded
characterizationofeffluent’schemicalconstituentsandassociatedtoxicity, variability of
effluent, identificationof componentscausingtoxicity in effluent, anddevelopmentof
strategyfor removaloftoxicity from effluent. Directedengineeringactivitiesassociatedwith
TREs,includingplantperformanceevaluations,housekeepingsurveys,sourceidentification
evaluations,andtreatabilitystudies/refractorytoxicity assessments.Performedtoxicity
identificationofvarioustoxicantsusingfractionationproceduressuchasthoseoutlinedin
EnvironmentalProtectionAgency’s(EPA)Toxicity IdentificationEvaluationProcedural
manuals.Co-authoredoriginal andrevisedIRE municipalprotocolmanual. Participatedas
panelmemberfor TechnicalPeerReviewofEPA’s effluentassessmentprogram.Participated
in the SteeringCommitteeandasapanelmemberin aTIE workshopforthedeterminationof
thestateofthesciencefor TIEs. Taughtshort-coursesandseminarson TRE strategy,
methodologies,andresearchneedsfor future. Inviteddelegateto SETAC Education
FoundationsponsoredPellstonWorkshopto addressscienceof WholeEffluentToxicity
(WET) testingaswell asco-authoredresultingbook on WETtesting. Presentlyservingon
WETSteeringCommittee,with role ofassistingin betterimplementationofWETprograms
andestablishmentofexpertadvisorypanels.Widely publishedin areaof TREs.

TreatabiityStudies/EnvironmentalAssessment—Evaluatedimpactson fish andmacro
benthiccommunitiesassociatedwith acidmine andthermalpollution discharges,aswell as
future impactsdueto siting ofpowerandmunicipalsewagetreatmentplants. Participatedin
extensivehazardassessmentofdepotfacility forU.S. Army ToxicandHazardousMaterials
Agency,includingevaluationoffacility materialsstorageinformation,pesticidehandling,
chemicaldataon drinking waterwellsandmonitoringwells, disposalfacilities, and
demilitarizationfacilities. Evaluatedinteractionsofheatedeffluentfrom largenuclearpower
plantwith organics(including dioxin), total dissolvedsolidsandotherinorganicsconstituents
in facilities’ receivingwater. Designedandconductedtreatabilitystudiesto accessability of
municipalandindustrialWWTPsto treatandreduceeffluenttoxicity aswell asmeetpre-
treatmentrequirements.Evaluatedcoliform contaminationoflargedrinkingwater
distributionsystem.Programinvestigatedpotentialcross-connections,distributionsystem
flushing,storagetanksandreservoir,andcoliform contaminationwithin distributionsystem.
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ProjectManagement—ManagerofEA’s Mid-Atlantic practicefor Water,Natural
Resources,andEcotoxicology,directingtheregion’sactivitieswith regardsto technical
issuesandbusinessdevelopment.As ManagerofClient Serviceswithin EA Laboratories,
directedprojectmanagerswithin analytical,ecotoxicology,andbiology laboratories.
Responsiblefor directingactivitiesofapproximately$10million annuallyofenvironmental
services.Managedlargemulti-disciplinaryprogramsfor public andprivatesectorclients
incorporatingtoxicology,chemistry,hydrology,andengineeringaspectsinto successful
technicalcompletionofprojectson time andwithinbudget. Managedtoxicity testing
programsconductedin environmentaltoxicology laboratoryandonsitemobile laboratories,
includingeffluentbiomonitoringfor industrialandmunicipalclients;bioaccumulationand
fleshimpairmentstudies;multi disciplinaryTREs;andround-robinbioassayprograms.

Professional AffihiationslMemberships

ChesapeakeWaterEnvironmentAssociation

PennsylvaniaWaterEnvironmentAssociation
SocietyofEnvironmentalToxicologyandChemistry(SETAC)

MemberofProgramCommittee
MemberofAwardsCommittee

ChesapeakeandPotomacRegionalChapter(SETAC)
WaterEnvironmentFederation
StandardMethodsJointTaskGroupMember
SteeringCommitteeChemicalIndustrialAdvisoryCouncil (York, Pa.)

Publications and Presentations

Authoredandpresentedmorethan100 technicalpapersandarticlesaswell astaughtshort-
coursesandseminars.SubjectsincludeToxicity ReductionEvaluation,Toxicity
IdentificationEvaluations,AcuteandChronicToxicity AssessmentsofAqueous,Sediment
andSoil Samples,BioaccumulationandMetabolismStudies,TreatabilityStudies,and
Pollution PreventionInitiatives.

Norberg-King,T~J.,Ausley,L., Burton, D., Goodfellow,W. Miller, J.,andWaller, W.T.
(editors). In Preperation.Toxicity ReductionandToxicity IdentificationEvaluations(TIE)
for Effluents,AmbientWaters,andotherAqueousMedia. SETACPress,Pensacola,FL
(hasbeenthroughexternalpeerreview).

Goodfellow,W.L., Baummer,J. C. andW. L. McCulloch. 2003. Identificationof Specific
IonToxicity Testing(Potassium)in ThreeIndustrialEffluents.Societyof Environmental
Toxicology andChemistry,23’~AnnualMeeting,Austin, TX, November2003.

McCulloch, W.L., Boltz, J.,Derrick,P.,Goodfellow,W., Mayhew,D., andSohn,V.
SurrogateSedimentEvaluation: Risk Assessmentfor aDredgeMaterial IslandRestoration
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Program.SocietyofEnvironmentalToxicologyandChemistry,23” AnnualMeeting,Austin,
TX, November2003.

Baummer,J.C.Shamas,J.Y., McCulloch, W. L., Botts, J.A., Hockenbury,M. R. and
Goodfellow,W. L. 2002.PartI. Toxicity IdentificationEvaluationProceduresfor Phenolic
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