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14 1.INTRODUCTION

The objectiveofthesamplingtaskinthisstudyistocollectrepresentativesamplesfortrace-

14 levelanalysisofspecificFC residuals,toassesssources,dispersionintheenvironment,and
human exposurethroughthefoodchain.The citiesselectedforsamplecollectionwillbe
considered'study'or 'control'cites.'Study'citiesareconsideredthoseareaswithFC
productionfacilitiesorlargeindustrialFC-consumers. 'Control'citesdo notcontainFC
productionorconsumptionfacilitiesand arematched tostudycitiesbasedon generallocation,
populationsize,.anddrinkingwatersource.

During theinitialphaseofthestudyphone callswere made tomunicipalagenciesrequesting
permissiontocollectvariousmatricesofinterest.Based upon thelevelofcooperationreceivedff4 from themunicipalagencies,appropriatesamplingstrategieswere'developed.The Quality
AssuranceProjectPlan(QAPP) and theSurvey Plancontainthedetailedinfortnationconcerning
thematricesforcollectionand methods tobe utilizedforthisprocess.

The fullprojectsamplingscopeisaccomplishedusingtwo fieldteams:1)Battelle'sDuxbury
Personnelcollectdrinkingwater,POTW, landfilland urbanairsamples,and 2)Battelle'sMarine
SciencesLaboratory(MSL) personnelcollectsurfacewatermicrolayer,bulkwaterand finfish
samples.ThisreportsummarizestheDuxbury team effort.A separatereportsummarizesthe
MSL activities.

1.1 Survey SpeciricApproval

Approvalwas grantedinClevelandTennesseefrom thePubliclyOwned TreatmentWorks
(POTW), municipaldrinkingwaterplant,and ClevelandFireDepartment(foratmospheric
sampling).Permissionwas notgrantedforsamplingatthemunicipallandfill.Permissionto
samplewas grantedinDecaturAlabama forthePOTW (includingairsampling),municipal
drinkingwaterplant,and municipallandfill.The DecaturFireDepartmentdeniedaccesstotheir
propertyforatmosphericsampling.Table Ihighlightsthecitiesvisitedduringthissurveyand
theapprovalsgrantedby municipaldepartments.

Table1.MunicipalitiesSampled and ApprovalsGrantedDuringSurvey
City Stuidy-orFln Department POTW Ddnldng Mumcipal

Control (AirSampling) Water Plant La
Decatur,XE Study NA I
Cleveland,TN Control I NA

NA = No ApprovalReceived

Airsamplecollected
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2.MEETHODS

ThecollectionofenvironmentalsamplesisconductedaccordingtoStandardOperation
Procedures(SOP's).TheSOP'susedintheMulti-CityStudywerewrittenbyBattelleandare
used totrainpersonalpriortoconductingfielda,;tivitiesand alsoserveasa referencedocuments94 whileinthefield.These documents,alongwiththeQAPP, serveastheguidancedocuments for
thecollectionoffieldsamples.The methods usedforcollectionaresummarized below.
The collectionofpositiondata(latitudeand longitude)was completedateachsamplinglocation14 usinga Garmin 12XL GPS unitaccordingtoBattelleSOP 3-164-01.Instrumentaccuracywas
validatedby comparingan acquiredpositionversusa positionofknown location.The collection
ofairsampleswas completedusinga GeneralMetalsModel PS-I atmosphericsampler.The
samplingwas conductedaccordingtoBattelleSOP M3-MC-F-1.1. The useofthissystem
allowstheseparatecollectionofparticulateand vaporphasecompounds usinga glassfiberfilter
forparticulatematterand a polyurethanefoam PUF forthevaporphase.Water samplesfrom94 drinldngwatersupplies,POTW'S, and landfillswere collectedaccordingtoSOP M3-F-2.0.
Surfacewatersampleswere collectedviadirectsubmersion,tapwaterand drinkingwater
suppliedby themunicipalplantwer-ecollectedviaa valvesystem,andeffluentwas collected94 usingeithera bucketorsmallsamplingbeaker.Sediment sampleswere collectedusingBattelle

I SOP M3-F-7.0. Both sludgeand sedimentwere collectedusinga stainlesssteelspoon.4

3.CHRONOLOGY

Tables2 through6 providea detailedchronologyoftheeventsthatoccur-redeach day ofthe
survey.The timesrecordedforthecollectionofeachsample matrixhasbeentranscribedfrom
thesample collectionlog,allothertimeshave bee@ estimatedbased on theeventsoftheday. All
timeshave been recordedinEasternStandardTime.

Table2.ChronologyofEventson May 24,1999

0615 BattelleDuxbury personneldepartBoston.
0900 ArriveinAtlanta,GA and meetwithKim Andrews.
1130 ArriveinChattanooga,TN.
1145 Pickup rentalvan and proceedtoFederalExpresstorrtrievesamplingmaterials.All

materialspresentand accountedfor.
1300 Depart Chattanoog@a--an-dproceed toCleveland,TN.
1400 ArriveinClevelandandcheckintohotel.Proceedtohave kickoffmeetingoverlunch.

Duringthemeetingitisdiscoveredthatmore samplingmaterialsarerequiredforair
-sampler.

1500 Arriveatfirestationand placeairsamplingunitbehindbuildingforsamplecollection.
1545 Conductcalibrationofairsamplerandstartsamplingfor12hrperiod.
1600 Meet withPaulPitts,theassistantmanager ofthewaterdivisionofClevelandUtilities.

He providesmaps,directions,andinfomisthemanagersoftheplantsofourscheduled
arrival.

1630 Returntohotel.BattelleColumbus contactedandmore suppliesarescheduledfor
shipmenttoChattanooga.
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Table3.ChronologyofEventsonMay 25,1999

0730 Arriveatthefirestation,airsamplerdidnotstopatend of 12hrperiod.Sampling event
concludedat0745. Cleaned samplerand placedthePTJF and filterblanksintothe

Isamdler.Blanks remainedinsamplerfor-30 seconds,theywere thenplacedinstorage
Table 3 Continued -3rshipment.

JL%A" tuiivcatClevelandUtilitiesWastewater TreatmentPlant(WWTP). Discusssampling
withMr. Mike Ward who was thesupervisorfortheshif@no significantissuesraised.

1015 CoHect postcentrifugedsludge.Used stainlesssteelspoon forcollection
1030 CoUect chlorinatedeffluentsample viaoldsteelpail.Collectionassistanceprovidedby

plantemployee. Complete collectionat1055. FollowingcollectionofsampleKim
Andrews departedtheteam toreturntoColumbus.

1100 Benchmark discoveredattheWWTP, inquiredaboutthecoordinatesfrom theplant
employee. He contacteda member ofthecityengineeringdepartmentwho providedthe
coordinatesforthebenchmark. The coordinatesare,N 35*18'35.0"W 85047154.0@'.

1210 Arriveatfewassee drinkingwaterplant.Spoke withChrisWiles who isthemanager
oftheplantwaterqualitylab.Collectraw untreatedriverwaterand postfiltration
-drinkingwaterfrom waterqualitylab.

1420 ArriveatStateaccessarealocatedon lewassee River.Thisaccessareawas used to
collectsurfacewaterand sedimentsamples.

1450 Collectsurfacewaterand sedimentsample atSite1.
1520 Collectsurfacewaterand sedimentsample atSite2.
1535 Collectsurfacewaterand sedimentsample atSite3.
1630 CollectSiteItapwaterfrom room 107 ofBaymont Hotel.
1700 Commence spikingoffieldspikesamples
1820 Preparesamplesforshipping.
2015 CollectSite2 tapwaterfrom an Amoco gasstation/conveniencestorelocatedatthe

intersectionofRoutes60 and 75.
2145 CollectSite3 tapwaterfrom TennesseeJack'sCaf6.

Table 4.Chronology ofEvents on May 26,1999

0800 CoHect GPS locationsatthethreetapwatersites.
0830 DepartforChattanooga.
0915 ArTiveinChattanooga.
0930 Finalizeshippinglogistics.(Samples were repackedingarbagebags becauseofleaking

water).Copiesmade ofChain ofCustody Sheets
1115 Rendezvous withRosanna Buhl attheChattanoogaAirport.
1200 ShipClevelandTN samplesviaFederalExpresstotheirrespectivedestinations.Picked

_up airs lersupplies(filters,PUF'S,and fieldspikesamples).
1210 DepartforDecatur,
1430 Receivephone callfrom Marcia Nishioka..The clientand DecaturUtilitiesmanager

Kem Carr agreedtoa confidentialityagreementthatwould allowus tosamplefrom the
POTW and thedrinkingwaterplant.

1440 CallKem Carr toconfirmsamplingapprovaland inforinhim thatwe areexpectingto
beginsamplingwithintheday.

1510 ArriveattheDry Creek WWT? and meet withEd Buyers theplantsupervisor.Begin
calibrationofinstrument.

FinalFieldRpt ClevelandTN DecaturAL
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1540 Air samplinginitiated.
1600 Arriveathoteland beginpreparingwater-samplingbottlesforthefollowingday.

Table 5.Chronology ofEvents on May 27,1999

Table 5.Cont:mued atDry Creek WWTP. Collectairsample,airsamplerstoppedautomatically
aitr.JL12 hours.Cleanunitand collectQC samplesincludingan extrafieldspikesample.

0910 Collecteffluentsampleusing500rni-samplecollectorthatthefacilityprovided.The
samplewas collectedfrom thespillwaythatledtothedischargepipe.The effluentis
disch d -500 feetintotheriverwhere thechannelexists.

1015 lim Meares collectedliquidsludgefrom a collectiontankusingaplasticjar.No GPS
locationrecorded;thecollectiontankwas -500yds from theairsamplinglocation.

1045 ArriveatDecaturWater Plant.Collectraw and finalprocesseddrinkingwater.
Samplescollectedinthewaterqualitylabofthefacility;RichardBlackwood was the
technicianon duty duringourcollection.

1125 Collectquietwaterbody sample from theNorthwestcomer ofFlintCreek. The area
was locatedacrossfrom theDecaturCouniryClub. Itw'asnorthofCountry Club Lane
S.E.bv -200-300 yards.

1300 Collectsurfacewaterand sedimentsatsites1,2,and 3 from theRiverwalkMarina
complex locatedon theTennesseeRiver.

1410 t-oll-ecttapwaterfrom Site2 locatedattheDecaturBoatHarbor(withinRiverwalk
comple

1435 ArriveatMorgan County Landfill.Presentsitemanager RichardTerry,with a request
letterthatwas requiredpriortoourcollectionofsamples.Followinga tersediscussion
we proceededtotheleachatepond unsupervisedand collectleachatesample.

1550 CollectSite3 tapwater from a Texaco gasstation/conveniencestoreon Route 67 in
Decatur.

1635 CollectedSiteI tapwaterfrom room 207 oftheHampton Inn.
1710 Fieldspikesamples were processed,samplessegregated,and coolerspackaged for

oil

shipping.

Table 6.Chronology of Events on May 28,1999

0645 DepartforChattanc>oga,lRi 0945 ArriveinChattanooga,paperwork completedforsample shipment,coolersrepackaged
forshipment.

1030 ArriveatFederalExpressand shipallsamplesand equipmenttothererespective
esfinatons

13 DepartChattanoogaforBoston.

4. RFSULTS

The initialsurveyoftheMulti-CityStudy resultedinthecollectionofthemajorityofthe
samples describedinTables3 through 5 of theQAPP. Also collectedbutnotincludedinTables

3 through5 oftheQAPP were samples fortheclientand a thirdlaboratoryspecifiedby the
client.The collectionof thesesamples tiipledthenumber of water and sediment samples taken.

The samples were collectedand processed inthesame manner asthoseintendedforBattelle.
The foIlowingsectionsdescribetheresultsof thesample collectioneffortthatoccurredduring

FinalFieldRpt ClevelandTN DecaturAL
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thissurvey.Tables7and8providealistofthesamplescollectedincludingsamplinglocations
and sample ID's.Tables7 and 8 do notcontaintheQualityAssurancesamplescollectedalong
withauthenticsamples.

4.1 Sample Matrix Availability

94
Perclientinstructionsno fooditemswere collectedduringsurvey.Due toschedulingand permit
issuesno finfishwere collectduringthissurvey.The collectionofPOTW influentwas not
collectedateitherClevelandorDecaturdue tohealthconcerns.Both POTV influentstreams
availableforsamplingcontainedbiologicalhazards.Inbothcities,thestaffatthefacilities
indicatedthatthechlorinationprocessoccursfollowingsecondarytreatment.

Neitherlandfillleachatenoran alternativesample was collectedforthemunicipalityof
Cleveland,'fN. The reasoningthatan alternativesample was notsoughtafterisbased on the
followinginformation.A discussionwiththemanager ofthelandfillinFebruaryresultedinthe
den

'
ialofpermissiontocollecta sample. During thisdiscussionitwas revealedthattheleachate

from thelandfillispumped tothePOTW fortreatment.During subsequentdiscussionswith
ClevelandUtilitiesan offerwas made toremove a manhole coverthatwould allowus accessto
theleachateas.itispumped infrom thelandfill.However, becausewe had notbeen granted
permissionitwas decidedthatwe would notcollecttheleachatesample.With thesample
unattainableand theleachatepumped from thelandfillitreasonedthattheleachatewould notbe
migratingfrom thelandfilland enteringanearby watersource.Therefore,no alternativesite
was collected.

Also tobe collected,butnotincludedintheQAPP, was a sampleofquiet/undisturbedsurface
water.Thissampleisintendedforuseina long-termtransportstudythatiscurrentlybeing,
conducted.InClevelandwe were unabletocollectthissamplebecauseaccesswas unavailable
tothepond selectedasa samplingsiteasitwas locatedon privateproperty.A sample was
collectedatFlintCreek inDecatur.

4.2 Onsite Observations

Cleveland,TN: The drinkingwaterplantwithdrawallocationisapproximately2 miles
east/northeastoftheplantintheHiwassee River.The locationofthesurfacewatersiteisatthe
end ofEades orEads road. One spellingwas observedon a localstreetsignand theother
displayedon a localmap. The siteisa smallstateaccessarealocatedat'thetipofthepeninsula.
The areaappearedhighlyutilizedby thelocalpopulationforrecreationalactivities.

Decatur,AL: The PiverwalkMarina complex where surfacewaterand sedimentswere
collectedislocatedadjacenttotheHighway 72 bridgethattraversestheTennesseeRiverinto
Decatur.Thisareaisa highlyactivemarina complex,severalpeoplewere observedfishingfrom
thebanks. Severaldeadcatfishwere observedalongtheshore.A semi-softshelledturtleof
unknown specieswas observedatSite2. At theMorgan County Landfilltheleachatesample
was collectedfrom a recentlyconstructedcollectionpond. Thispreviouslysampled pond
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(December 1998)was surroundedby vegetationand accesswould havebeen extremelydifficult.
The pond sampledduringthissurveycontaineda varietyofwildlifelivinginand or aroundit.
Severalturtles,multitudesofinsectsand larvae,and variousbirdswere observedfeedingatthe
pond.

Table7.CollectedSamplesfrom ClevelandTN

Matrix Sample ED ApproximateTotal LocationCoHected
Volume Collected(L)or
*SedimentMass (g)

DrinkingWater Processed MC-121B I lewasseeDrinkingWater Plant
DrinkingWater Processed MC-122B I Mwassee DrinkingWater Plant
DiinkingWater Processed MC-123B I Hiwassee DTinkingWater Plant
DrinkingWater Processed MC-124B I lewassee DrinkingWater Plant
DrinkingWater Processed MC-125B I Mwassee DrinkingWater Plant
DrinkingWater Processed MC-121K 1 Hiwassee DrinkingWater Plant
DrinkingWater Processed MC-122K 1 I-IiwasseeDrinkingWater Plant
DrinkingWater Processed MC-123K I lewassee DrinkingWater Plant
DrinkingWater Processed MC-124K I I-IiwasseeDrinkingWater Plant
DrinkingWater Processed MC-125K 1 I-IiwasseeDrinkingWater Plant
DrinkingWater Processed MC-121H I lewasseeDrinkingWater Pl!nt
DiinkingWater Processed MC-123H I IfiwasseeDrinkingWater Plant
DrinkingWater Processed MC-124H I lewasseeDrinkingWater Plant
DrinkingWater Processed MC-125H I HiwasseeDrinkingWater Plant
DrinkingWater Unprocessed MC-1 15B I Hiwassee DrinkingWater Plant
DrinkingWater Unprocessed MC-116B I I-IiwasseeDrinkingWater Pl!nt
DrinkingWater Unpmcessed MC- I17B I lewasseeDrinkingWater Plant
DrinkingWater Unprocessed MC- I18B 1 HiwasseeDrinkingWater Plant
DrinkingWater Unprocessed MC- I19B I lewassee DrinkingWater Plant
DrinkingWater Unprocessed MC-115K I Hiwassee DrinkingWater Plant
DrinkingWater Unprocessed MC-1 16K I I-IiwasseeDrinkingWater Plant
DrinkingWater Unpmcessed MC-117K I Mwassee DrinkingWater Plant
DrinkingWater Unprocessed MC-1 18K I Hiwassee DrinkingWater Plant
DrinkingWater Unprocessed MC-119K 1 Hiwassee DrinkingWater Plant
DrinkingWater Unprocessed MC-115H I I-IiwasseeDrialdngWater Plant
DrinkingWater Unprocessed MC-117H I I-EwasseeDrinkingWater Plant
DrinkingWater Unprocessed MC-118H I lewassee DrinkingWater Plant,
DrinkingWater Unprocessed MC-119H I -lewasseeDrinkingWater Plant
Tap Water Site#1 MC-126B I Baymont Hotel
Tap Water Site#1 MC-127B I Baymont Hotel
Tap Water Site#1 MC-128B 1 -Baymont Hotel
Tap Water Site#1 MC-129B 1 -Baymont Hotel
Tap Water Site#1 MC-130B I Ba ntHotel_ymo
Tap Water Site#1 MC-126K I Baymont Hotel
Tap Water Site#1 MC-127K 1 Baymont Hotel
Tap Water Site#1 MC-128K I -Baymont Hotel
Tap Water Site#1 MC-129K I Baymont Hotel
Tap Water Site#1 MC-130K 1 Baymont Hotel
Tap Water Site#1 MC-126H I Baymont Hotel
Tap Water Site#1 MC-127H I Baymont Hotel
Tap Water Site#1 MC-128H I -Baymont Hotel
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Matrix SampleED ApproximateTotal LocationCollected
VolumeCollected(L)or

MC-129H I
*Sediment Mass (g)

BaymontHotel
Table 7.Continued MC-130H I Baymont Hotel

Water Site4r2 MC-131B I Amoco Gas Station
Tap Water Site#2 MC-131K 1 Amoco Gas Station
Tap Water Site#2 MC-131H I Amoco Gas Station
Tap Water Site#3 MC-132B TennesseeJacksCaf6
Tap Water Site#3 MC-132K I TennesseeJacksCaf6
Tap Water Site#3 MC-132H I TennesseeJacksCaft
SurfaceWater Site#1 MC-101B T -lewasseeRiver
SurfaceWater Site#1 MC-102B I HiwasseeRiver
SurfaceWater Site#1 MC-103B I HiwasseeRiver
SurfaceWater Site#1 MC-104B I I-liwasseeRiver
SurfaceWater Site#1 MC-105B I HiwasseeRiver
SurfaceWater Site#1 MC-101K I -lewasseeRiver
SurfaceWater Site#1 MC-102K I luwasseeRiver
SurfaceWater Site#1 MC-103K 1 lewasseeRiver
SurfaceWater Site#1 MC-104K 1. HiwasseeRiver
SurfaceWater Site#1 MC-105K I -lewasseeRiver
SurfaceWater Site#1 MC-IOIH I Hiwassee Rivei-
SuifaceWater Site#1 MC-102H 1 HiwasseeRiver
SurfaceWater Site#1 MC-103H I HiwasseeRiver
SurfaceWater Site#1 MC-104H 1 HiwasseeRiver
SurfaceWater Site#1 MC-105H I HiwasseeRiver
SurfaceWater Site#2 MC-106B I HiwasseeRiver
SurfaceWater Site#2 MC-106K I HiwasseeRiver
SurfaceWater Site#2 MC-106H I HiwasseeRiver
SurfaceWater Site#3 MC-107B I HiwasseeRiver
SurfaceWater Site#3 MC-107K I lewasseeRiver
SurfaceWater Site#3 MC-107H I HiwasseeRiver
SedimentSite#1 MC-1 10B 200* HiwasseeRiver
SedimentSite#1 MC-IIOK 200* HiwasseeRiver
SedimentSite#1 MC-IIOH 200* HiwasseeRiver
SedimentSite#2 MC-1 IIB 200* I-IiwasseeRiver
SedimentSite#2 MC-111K 200* IiiwasseeRiver
SedimentSite#2 MC-IIIH 200* Mwassee River
SedimentSite#3 MC- I12B 200* HiwasseeRiver
SedimentSite#3 MC-112K 200* I-IiwasseeRiver
SedimentSite#3 MC-1 12H 200* I-liwasseeRiver
POTW Effluent MC-139B 1 ClevelandMunicipalPOTW
POTW Effluent MC-140B I ClevelandMunicipalPOTW
POTW Effluent MC-141B I ClevelandMunicipalPOTW
POTW Effluent MC-142B I ClevelandMunicipalPOTW
POTW Effluent MC-139K I ClevelandMunicipalPOTW
POTW Effluent MC-140K I ClevelandMunicipalPOTW
POTW Effluent MC-141K I ClevelandMunicipalPOTW
POTW Effluent MC-142K I ClevelandMunicipalPOTW
POTW Effluent MC-139H I -ClevelandMunicipalPOTW
POTW Effluent MC-141H I ClevelandMunicipalPOTW
POTW Effluent MC-142H I ClevelandMunicipalP
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Matrix SampleED ApproximateTotal LocationCollected
VolumeCollected(L)or
*SedimentMass(g)

POTW Sludge MC-144B 200* Cleveland Municipal POTW
POTW Sludge MC-144K 200* Cleveland Municipal POTW
POTW Sludge MC-144H 200* Cleveland Municipal POTW
Urban Air (Vapor) MC-146 I Filter Cleveland Fire Department

Urban Air (Particulate) MC-147 1 PUF Cleveland Fire Department

Table 8. Collected Samples from Decatur AL

Matrix Sample ID Approximate Total Volume Location Collected

Collected (L) or *Sediment

Mass (g)

Drinking Water Processed MC-221B I Decatur Water Plant
Drinking Water Processed MC-222B I Decatur Water Plant
Drinking Water Processed mc-223B I Decatur Water Plant
Drinldng Water Processed MC-224B I Decatur Water Plant
Drinking Water Processed MC-225B I Decatur Water Plant
Drinking Water Processed MC-221K I Decatur Water Plant
Drinking Water Processed MC-222K I Decatur Water PIant
Drinking W terProcessed MC-223K I Decatur Water Plant
Drinking Water Processed MC-224K I Decatur Water Plant
Drinking W terProcessed MC-225K I Decatur Water Plant
Drinking Water Processed MC-221H I Decatur Water Plant
Drinking Water Processed MC-223H I Decatur Water Plant
Drinking Water Processed MC-224H I Docatur Water Plant
Drinking Water Processed MC-225H I Decatur Water Plant
Drinking Water Unprocessed MC-215B I Decatur Water Plant
Drinking Water Unprocessed MC-216B I Decatur Water Plant
Drinking Water Unprocessed MC-217B I Decatur Water Plant
Drinking Water Unprocessed MC-218B I Decatur Water Plant
Drinking Water Unprocessed MC-219B I Decatur Water Plant
Drinking Water Unprocessed MC-215K I Decatur Water Plant
Drinking Water Unprocessed MC-216K I Decatur Water Plant
Drinking Water Unprocessed MC-217K I Decatur Water Plant
Drinking Water Unprocessed MC-218K 1 Decaur Water Plant
Drinking Water Unprocessed MC-219K 1 Decatur Water Plant
Drinking Water Unprocessed MC-215H I Decatur Water Plant
Drinking Water Unprocessed MC-217H I Decatur Water Plant
Drinking Water Unprocessed MC-218H I Decatur Wat- Plant
Drinking Water Unprocessed MC-219H I Decatur Water Plant
Tap Water Site#1 MC-226B I Hampton Inn
Tap Water Site#1 MC-227B I Hampton Inn
Tap Water Site#1 MC-228B I Hampton Inn
Tap Water Site#1 MC-229B 1 Hampton Inn
Tap Water Site#1 MC-230B 1 Hampton
Tap Water Site#1 MC-226K I Hampton Inn
Tap Water Site#1 MC-227K I Hampton Inn
Tap Water Site#1 MC-228K I Hampton Inn
Tap Water Site#1 MC-229K I Hampton Inn
Tap Water Site#1 MC-230K I Hampton Inn
Tap Water Site#1 MC-226H I Hampton Inn
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Matrix SampleID ---Xp-proximateTotalVolume LocationCollected
Collected(L)or*Sediment

Mass (g)

Tap Water Site#1 MC-228H I Hampton Inn

Tap Water Site#1 MC-229H I Hampton- Inn

V..-us MC-230H I Hampton Inn

Table 8.Continued MC-231B I Decatur Boat Harbor

'I*apWater Site4r2 MC-231K I Decatur Boat Harbor

Tap Water Site#2 MC-231H 1 DecaturBoat Harbor

Tap Water Site#3 MC-232B I Texaco Gas Station

Tap Water Site#3 MC-232K Texaco Gas Station

Tap Water Site#3 MC-232H I Texaco Gas Station

SurfaceWater Site#1 MC-201B I TennesseeRiver

SurfaceWater Site#1 MC-202B I TennesseeRiver

SurfaceWater Site#1 MC-203B 1 Tennessee River

SurfaceWater Site#I MC-204B I Tennessee River

SurfaceWater Site#1 MC-205B I Tenne&see River

SurfaceWater Site#1 MC-201K I Tennessee River

SurfaceWater Site#1 MC-202K I TennesseeRiver

SurfaceWater Site#1 MC-203K I Tennessee River

SurfaceWater Site#1 MC-204K I Tennessee River

SurfaceWater Site#1 MC-205K I Tennessee River

SurfaceWater Site#1 MC-201H 1 Tennessee River

SurfaceWater Sit--#I MC-202H I TennesseeRiver

SurfaceWater Site#1 MC-203H I TennesseeRiver

SurfaceWater Site#1 MC-204H 1 Tennessee River

SurfaceWater Site#1 MC-205H I Tennessee River

SurfaceWater Site#2 MC-206B I Tennessee River

SurfaceWater Site#2 MC-206K I TennesseeRiver

SurfaceWater Site#2 MC-206H I Tennessee River

SurfaceWater Site#3 MC-207B I TennesseeRiver

SurfaceWater Site#3 MC-207K I Tennessee River

SurfaceWater Site#3 MC-207H I Tennessee River

Sediment Site#1 MC-210B 200* Tennessee River

Sediment Site#1 MC-210K 200* TennesseeRiver

Sediment Site#1 MC-210H 200* TennesseeRiver

Sediment Site#2 MC-21 1B 200* TennesseeRiver

Sediment Site#2 MC-211K 200* Tennessee River

Sediment Site#2 MC-21 IH 200* Tennessee River

Sediment Site#3 MC-212B 200* Tennessee River

Sediment Site#3 MC-212K 200* TennesseeRiver

Sediment Site#3 MC-212H 200* TennesseeRiver

POTW Effluent MC-239B I Dry CreekWWTP

POTW Effluent MC-240B I Dry CreekWWTP

POTW Effluent MC-241B I Dry CreekWNVTP

POTW Effluent MC-242B I Dry Creek WWTP

POTW Effluent MC-239K I Dr@ Creek VAVTP

POTW Effluent MC-240K 1 Dry Creek WWTP

POTW Effluent MC-241K I Dry C kVAVTP

POTW Effluent MC-242K 1 Dry CreekVv'ArrP

POTW Effluent MC-239H I Dry CreekVVNTP

POTW Effluent MC-241H I Dry Creek V;WTP

FinalFieldRpt Cleveland TN Decatur AL Ago,
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Matrix Sample ID Approximate TotalVolume Location Collected
Collected(L)or*Sediment

POTW Effluent MC-242H I

Mass (g)

k WNVTP
POTW Sludge MC-244B 200* Dry Creek WWTP
-nr%,mxr vi...i-- MC-244K 200* Dry Cre k WWT?

Table 8.Continued MC-244H 200* Dry Cre WWT?

Qwet SurtaceWater' MC-284B I FlintCreek

Quiet SurfaceWater' MC-284K I FlintCreek
Quiet SurfaceWater' MC-284H I FlintCreek
LandfillLeachate MC-235B I Morgan County Landfill
LanlllllLeachale MC-235K I an County Landfill
LandfillLeachate MC-235H I Morgan County Landfill
Urban Air(Vapor) mc-246 I Filter Dry Creek WWTP
Urban Air(Paniculate) MC-247 I PUF Dry Cmek VIVVTP

'Samples notpartof theMutti-CityStudy

4.3 Instrumentation Results

Air samples were collected using a General Metals Model PS-1 airsampler. According to SOP

M3-MC-Fl. 1 the airsampler calibrationisacceptable ifitiswithin 10% of the expected results.

To determine the acceptable resultsa calibrationwas conducted in Duxbury priorto the initiation

of the study. The initialcalibrationcurve resultedin an R
2
value of 0.997. The calibration

curves generated in Cleveland and Decatur had R
2
values of 0.997 and 0.996 rrspectively.The

percent differencein recorded values from the initialcalibrationranged from -1.92% to 3.70%

for Cleveland and 0% to 6.56% for Decatur, respectively.

The locationof each sampling sitewas determined using a Garrnin 12 XL GPS, the resultsare

presented in Tables 9 and 10. The accuracy of the GPS unitwas verifiedpriorto departure from

Duxbury by comparing a benchmark atBattelleversus the measured locationdetermined by the

instrument. The differencethe true and measured coordinateswas 0.01 kilometers.

Following shipment to Tennessee the instrument was reinitialized.-Thiswas conducted atthe

Baymont Hotel on May 24h. Within severalminutes of the process,the unitwas displaying

maps and locationsof the localarea,which indicatedthatitwas working properly. The results

of the verificationsfor each sampling day are presented in Table 11.

The resultof the verificationfor Cleveland was a differenceof 0.11 kilometers between the

"true"and measured coordinates. Although the verificationisbeyond the acceptance criteria,the

positiondata forthe day willbe considered valid because itappeared thatwhile the instrument

was receivingdata,the Department of Defense might have adjustedthe satelliteselective

availability.The instrument did not record a constant positionover a five-rriinuteperiod and the

positionappeared to change in a regulated step manner.

The resultof the verificationin Decatur resultedin a differenceof 1.68 kilometers between the

"

true" and measured coordinates. The reference point thatwas used for the verificationwas that

of the discharge forthe plant. During the verificationthe plantmanager suspected thatthe

referencepositionwas thatof the plantoutflow locatedonsite.Based on the substantial
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differenceinpositionsfurtherinvestigationwasconducted.S
*
ubsequentlyithas been discovered

thatthepositionistheterminationpointofthedischargepipelocat6dintheriver.Based on this

14 informationverificationwas notpossibleforthatday.

AccordingtheQAPP theminimum distanrebetween sedimentsamplingsitespositionsis500

14 feetapart.The followingresultshave been calculatedusingtheGarmin GPS. The distancefrom
ClevelandSite1toSite2 is229.6',thedistancefrom Site2 toSite3 is196.8'and thedistance
from Site1 toSite3 is360.8'.Sampling atClevelanddidnotmeet theQAPP requirements.The

14 distancefrom DecaturSite1 toSite2 is951.2',thedistancefrom Site2 toSite3 is754.4'and
thedistancefrom Site1 toSite3 is1,148'.

In Table9.SamplingSitePositionsinClevelandTN

SamplingLocation Latitude Longitude Address

IN HiwasseeDrinkingWater Plant N 35016'01.5" W 84045'31.9" 114 ValleyRoad
Baymont Hotel N 35011'34.2" w 84053'28" Routes 60 and 75
Amoco Gas Station N 35011'44.1" W 84053'2@0-.9@"i Routes 60 and 75
Tennessee JacksCaf6 N 35011'38" W 84053'28.2" Routes60 and75
Hiwassee River Site#1-1 N 35"'20'38.2" W 8405I'l0.4" Eads BluffRoad
lewassee RiverSite#2 N 35"'20'40.3" W 94*51'10.8" Eads BluffRoad
Hiwassee River Site#31- N 35020'40.8" W 8405I'l3.1" Eads BluffRoad
ClevelandMunicipalPOTW N 35018'35" W 84047'58.2" Lower RiverRoad
ClevelandFireDepartment 35009'19.5" W 84052'41.9" 555 Oc2ee Road
T= Transcribeddatainlog

Table10.SamplingSitePositionsinDecaturAL

SamplingLocation Latitude Longitude Address
DecaturWater Plant N 34036'14.7" W 86057'41.7" Market Street
Hampton Inn N 34034'41.4" W 87'01'13.5" Route 67
DecaturBoat Harbor N 34036'57.2" W 86058'16.1" RiverwalkMarina
Texaco Gas Station N 34035'26.9" W 87001'50.3" Route 67
TennesseeRiver Site#1 N 34037'03.2" W 86058'08.T' RiverwalkMarina
TennesseeRiverSite#2 N 34037'07.1" W 86058'18.7" RiverwalkMarina
TennesseeRiverSite#3 N 34037'00.1" W 86058'21.3" RiverwalkMarina
Dry CreekWV*ITP (EffluentSample) N 34*37'31.5" W 86'59'55.7" leghway 20
Dry CreekWVn? (AirSample) N 34037'20.4" W 86059'53.8" FEghway 20
Morgan County Landfill N 34037'19" W 87006'Or2" Highway 20
FlintCreek N 34033'59.4" W 86057'55.6" Country lubRoad

Table11.GPS PositionVerificationResults

CalibrationLocations ClevelandTN DecaturAL
Waypoint PositionatPOTW N 35018'35"/W 84047'54" N 34038'10"/W 86059'09"
GPS DerivedPosition N 35018'35"/W 84047'58.2" N 34037'31.4"1W 86*59'55.7"
Difference 0.11 kilometers-bearing93* 1.68kilometers-beating470
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4.4Conununications

Duringthecompletionofthefieldsurvey,severalconversationsregardingthesamplingeffort
were noted.These communications were conductedbetweenBattellestaffand various
municipalemployeesorthepublic.

InCleveland,TN, ChiefGaylor oftheCFD was informedthata donationtotheSt.Jude's
Hospitalwould be sentdirectlyfrom Columbus intheirname. We must ensurethatthiseffortis
completed.PaulPittstheAssistantManager ofClevelandUtilitiesWater Divisionprovided
maps tothefacilitiesand reiteratedhisoffertoallowustosamplethelandfillleachateasitis
pumped tothePOTW.

On May 21,1999a callwas receivedfrom Kem CarrofDecaturUtilitiesindicatingthathe
would notallowthesamplingtooccuratthePOTW orDrinkingWater Plantifhe was not
informedoftheclient.Followingtheconversation,MarciaNishiokawas contactedandmade
aware ofthesituation.Inresponsetothesituationitwas decidedby theclientand Battellethata
confidentialityagreementrevealingtheidentityoftheclientwould be draftedand offered.toW.
Carr.A conversationbetween Ms. Nishiokaand Mr. Carrresultedinan agreementinwhich the
client'sidentitywas revealedinconfidence,and inr-etumwere allowedtocollectsamplesatthe
POTW and thedrinkingwaterplant.The agreementwas completedon Wednesday May 26,
1999. Lateron May 26"'duringa conversationbetween W. Carrand ScottMacomber, the
samplingteam leader,W. Carrindicatedthathe wanted tospeaktotheclientdirectly.Mr.
Macomber indicatedthathe would informtheprojectmanager ofthesituation.On May 27thW.
Carrdirectlycontactedthemanager ofthelocalmanufacturingplantforfurtherinformation.

Mr. Carr'semployeesatthePOTW inquiredseveraltimesaboutwhat we were lookingfor
duringourvisittothefacility.DuringthecalibrationoftheairsamplerMichaelDeck, an
assistantsupervisorattheplantasked ifwe were samplingforMolybdenum. He revealedthat
thefacilityhad dischargeexceedencesintherecentpastdue tolocalindustryinput.

Therewere no otherpertinentconversationssurroundingthecollectionofsamplesatthevarious
facilitiesthatwere sampled. During thecourseofcollectingsurfacewatersamplesinboth
Decaturand Cleveland,members ofthegeneralpublicinquiredaboutthesamplingeffort.In
each casea generalanswer was offeredand allinterestedpartieswere satisfied.

5. PROBLEMS EXPERIENCED AND RECOMMENDATIONS

Duringthecollectionofsamplesfrom ClevelandTN and DecaturAL thefollowingQAPP
deviationswere encountered

9 The QAPP Section12.2statesthat"sampleswillbe shippedattheend ofeach collectionday
fornext-daydelivery".Inbothcitieslogisticalproblemspreventedthesamplesfrombeing
shippedon thesame day thattheywere collected.Clevelandsampleswere collectedon
Tuesday May 25h and shippedon Wednesday May 26th.Decatursampleswere collectedon
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ThursdayMay 27d'andshippedon FridayMay 28'h.Battelleprojectleadershaveindicated
thatsamplescanbe chilled(onice)overnightand shippedthefollowingday when adequate
timeisavailable,and thatthischange toprotocolwillbe addressedinan addendum tothe
QAPP.

The samplescollectedinDecaturwere shippedon FridayMay 28thand were notspecifically
marked fora Saturdaydelivery,resultingina 4-dayperiodintransit.Samples were
deliveredTuesday June!l,".Priortothenextsurveylogisticalpreparationswillbe inplace
forSaturdaydeliverytorecipientlaboratories.

Battelle'sSamplingTask QualityAssuranceOfficer,Rosanna Buhl,conducteda fieldaudit
F4 duringthesesurveysand haspreparedan internalreporttoimprovefieldoperationsand ensure

fullcompliancewiththeQAPP and SOPS. InresponsetoBattelle'sinternalaudit,thefield,crew
willredesignseveralfieldlogformstohelpfacilitatetimelyand accuratedatarecording.
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FieldReportAddendum- Cleveland,TN andDecatur,AL

AtmosRhericSuElingDetails.Thefollowingdetailsare-includedheretocompletethefieldrecordwidi
respecttosamplerpositioning.

Cleveland,TN: The airsampleratthissitewas positionedapproximately4 feetfrom thefiredepartment
headquarterslocatedat555 S. Ocoee Street.

Decatur,AL: The airsamplerinDecaturwas positionedapproximately3 to4 feetfrom theDry Creek
wastewatertreatmentplant.

SurfaceWater S=Iiniz. The followingdetailsareincludedheretocompletethefieldrecordwithrespect
to sitecharacteristics.

Cleveland,TN: The surfacewatercollectedateach of3 within2 inofshoreinca.0.5indepth.Re-
suspended bottom sedimentswere avoidedineach case.

Decatur,AL: The surfacewatercollectedfrom thelocalriversystemwas collectedateach ofthe3 sites
within2 inofshoreinca.0.5indepth.Re-suspendedbottom sedimentswere avoidedineach case.

Additionally,a single"quiescent"watersitewas sampled withinFlintCreekaccessedfrom CountryClub
Road. The sample was alsocollectedwithin2 m ofshoreinca.0.5m depth.Re-suspendedbottom
sedimentswere avoided.

K:@ Ba(tAleDuxbury Operations Date


