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1. INTRODUCTION

The objectiveofthesampling taskin thisstudyistocollectrepresentativesamples fortrace-
levelanalysisof specificFC residuals,to assesssources,dispersionintheenvironment,and
human exposurethroughthefood chain.The citiesselectedforsample collectionwillbe
considered'study'or 'control'cites.'Study'citiesareconsideredthoseareaswithFC
productionfacilitiesorlargeindustrialFC-consumers. 'Control'citesdo notcontainFC
productionor consumption facilitiesand arematched tostudycitiesbased on generallocation,
populationsize,and drinkingwater source.

During theinitialphase ofthestudyphone callswere made tomunicipalagenciesrequesting
pem-ussiontocollectvariousmatricesof interest.Based upon thelevelof cooperationreceived
from themunicipalagencies,appropriatesampling strategieswere developed. The Quality
AssuranceProjectPlan(QA-PP) and theSurvey Plancontainthedetailedinformationconcerning
thematricesforcollectionand methods to be utilizedforthisprocess.

The fullprojectsamplingscopeisaccomplishedusingtwo fieldteams: 1)Battelle'sDuxbury
Personnelcollectdrinkingwater,POTW, landfilland urbanairsamples,and 2)Battelle'sMarine
SciencesLaboratory(MSL) personnelcollectsurfacewatermicrolayer,bulk waterand finfish
samples. Thisreportsummarizes theDuxbury team effort.A separatereportsummarizes the
MSL activities.

1.1 Survey SpecificApproval

Approval was grantedinClevelandTennessee from thePubliclyOwned TreatmentWorks
(POTW), municipaldrinkingwaterplant,and ClevelandFireDepartment (foratmospheric
sampling).Permissionwas not grantedforsampling atthemunicipallandfill.Permissionto
sample was grantedinDecaturAlabama forthePOTW (includingairsampling),municipal
drinkingwaterplant,and municipallandfill.The DecaturFireDepartment deniedaccesstotheir
propertyforatmosphericsampling.Table I highlightsthecitiesvisitedduringthissurveyand
theapprovalsgrantedby municipaldepartments.

Table 1.MunicipalitiesSampled and Approvals Granted During Survey

city Study or FireDepartment POTW Drinking Municipal
Control (AirSampling) Water Plant Landfill

Decatur,AL Study NA I
Cleveland,TN Control NA

NA = No ApprovalReceived

0 Air samplecollected

FinalFieldRpt ClevelandTN DecaturAL

Balteiie
PuffingTechnologyTo"ri-



methods
Page:2

2. METHODS

The collectionofenvironmentalsamplesisconductedaccordingtoStandardOperation
Procedures(SOP's).The SOP's used intheMulti-CityStudy were writtenby Battelleand are
used totrainpersonalpn*or to conductingfieldactivitiesand alsoserveas a referencedocuments
while inthefield.These documents, alongwith theQAPP, serveastheguidancedocuments for
thecollectionof fieldsamples. The methods used forcollectionaresummarized below.
The collectionofpositiondata(latitudeand longitude)was completed ateachsamplinglocation
usinga Garmin 12XL GPS unitaccordingto BattelleSOP 3-164-01.Instrumentaccuracywas
validatedby comparing an acquiredpositionversusa positionof known location.The collection

of airsamples was completed usinga General Metals Model PS-1 atmosphericsampler.The
samplingwas conductedaccordingto BattelleSOP M3-MC-F-1.1. The use of thissystem
allowstheseparatecollectionof particulateand vapor phase compounds usinga glassfiberfilter
forparticulatematterand a polyurethanefoam PLLF forthevapor phase. Water samples from
drinkingwater supplies,POTW'S, and landfillswere collectedaccordingtoSOP M3-F-2.0.

Surfacewater samples were collectedviadirectsubmersion,tapwaterand drinkingwater
suppliedby themunicipalplantwere collectedviaa valve system,and effluentwas collected
usingeithera bucketorsmall sampling beaker. Sediment samples were collectedusingBattelle

SOP M3-F-7.0. Both sludge and sedimentwere collectedusing a stainlesssteelspoon.

3.CHRONOLOGY

Tables 2 through6 providea detailedchronology oftheeventsthatoccurredeach day of the
survey.The timesrecordedforthecollectionof each sample matrixhasbeen transcribedfrom
thesample collectionlog,allothertimes have been-estimatedbased on theeventsof theday. All

timeshave been recordedinEasternStandardTime.

Table 2.Chronology ofEventson May 24,1999

0615 BattelleDuxhiirv nersonnel A---@ '0-@ton.

0900 ArriveinAtlanta,GA and meet withKim Andrews.

1130 ArriveinChattan)oga,FN.

1145
Pick up rentalvan and proceed to Federal Express to retrievesampling materials. All

materialspresentand accountedfor.

1300 Depart Chattanooga and proceed to Cleveland, TN.

1400
TxAvc in Cleveland and check intohotel. Proceed to have kick offmeeting over lunch.

During the meeting itisdiscovered thatmore sampling materialsarerequired for air

sampler.

1500
Axrive at firestationand place air sampling unit behind building for sample collection.

1545
Conduct calibrationof airsampler and startsampling for 12hr period.

1600
Meet with Paul Pitts,the assistantmanager of the water divisionof Cleveland Utilities.

He provides maps, directions,and informs the managers of the plantsof our scheduled

arrival.

1630
Return to hotel. BattelleColumbus contacted and more suppliesare scheduled

shi ment to Chattanooga.
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Table3.ChronologyofEventsonMay 25,1999

0730 Arriveatthefirestation,airsamplerdidnotstopatendof12hrperiod.Samplingevent
concludedat0745. CleanedsamplerandplacedthePUF andfilterblanksintothe
samdler.Blanks remained insamplerfor-30 seconds,they were thenplacedinstorage

Table 3 Continued :)rshipment.

ItAiv tiiiivuatClevelandUtilitiesWastewater TreatmentPlant(WVY'TP). Discusssampling
with Mr. Mike Ward who was the supervisorfortheshift,no significantissuesraised.

1015 Collectpostcentrifugedsludge.Used stainlesssteelspoon forcollection

1030 Collectchlorinatedeffluentsample viaold steelpail.Collectionassistanceprovidedby
plantemployee. Complete collectionat1055. Followingcollectionof sample Kim
Andrews departedtheteam toreturntoColumbus.

1100 Benchmark discoveredattheV;Vi7TP,inquiredabout thecoordinatesfrom theplant
employee. He contacteda member of the'cityengineeringdepartmentwho providedthe
coordinatesforthebenchmark. The coordinatesare,N 35'18'35.0"W 85047'54.0".

1210 ArriveatHiwassee drinkingwaterplant.Spoke withChrisWiles who isthemanager
of theplantwaterqualitylab.Collectraw untreatedriverwaterand postfiltration
drinkingwaterfrom waterqualitylab.

1420 Arriveat Stateaccessarealocatedon Hiwassee River. This accessareawas used to
collectsurfacewater and sediment samples.

1450 Collectsurfacewater and sediment sample atSite1.

1520 Collectsurfacewater and sediment sample atSite2.
1535 Collectsurfacewater and sediment sample atSite3.
1630 CollectSiteI tapwaterfrom room 107 of Baymont Hotel.
1700 Conunence spikingof fieldspikesamples

1820 Prepare samples forshipping.

2015 CollectSite2 tapwater from an Amoco gas station/conveniencestorelocatedatthe
intersectionof Routes 60 and 75.

2145 CollectSite3 tapwater from Tennessee Jack'sCaf6.

Table 4. Chronology of Events on May 26,1999

0800 CollectGPS locationsatthethreetapwater sites.
0830 Depart for Chattanooga.
0915 Arrivein Chattanooga.
0930 Finalizeshippinglogistics.(Samples were repackedin garbagebags becauseofleaking

water).Copies made of Chain ofCustody Sheets.
1115 Rendezvous with Rosanna Buhl attheChattanooga Airport.
1200 Ship ClevelandTN samplesviaFederalExpress totheirrespectivedestinations.Picked

up airsampler supplies(filters,PUF'S, and fieldspikesamples).
1210 DepartforDecatur,AL.

1430 Receive phone callfrom Marcia Nishioka. The clientand DecaturUtilitiesmanager
Kem Carragreedto a confidentialityagreement thatwould allowus tosample from the
POTW and thedrinkingwaterplant.

1440 CallKem Carr to confirmsamplingapprovaland informhim thatwe areexpectingto
begin sa lingwithintheday.

1510 ArriveattheDry Creek WWTP and meet withEd Buyers theplantsupervisor.Begin
calibrationof instrument.

FinalFieldRpt ClevelandTN DecaturAL

Balteiie
... Putting 'rechrpoiogyTo VAw*



Results
Page:4

1540 Air samplinginitiated.
1600 Arriveathoteland beginpreparingwater-samplingbottlesforthefollowingday.

Table 5. Chronology of Events on May 27,1999

Table 5.Continued !atDry Creek WWTP. Collectairsample,airsamplerstoppedautomatically
alLUI 2 hours. Clean unitand collectQC samples includingan extrafieldspikesample.

0930 Collecteffluentsample using500n-@-samplecollectorthatthefacilityprovided.The
sample was collectedfrom thespillwaythatledtothedischargepipe.The effluentis
discharge -500 feetintotheriverwhere thechannelexists.

1015 Jim Meares collectedliquidsludgefrom a collectiontankusinga plasticjar.No GPS
locationrecorded;thecollectiontankwas -500yds from theairsampling location.

1045 ArriveatDecatur Water Plant.Collectraw and finalprocesseddrinkingwater.
Samples collectedinthewaterqualitylabofthefacility;RichardBlackwood was the
technicianon duty duringour collection.

1125 Collectquietwaterbody sample from theNorthwest comer ofFlintCreek. The area
was locatedacrossfrom theDecatur Country Club. Itwas northof Country Club Lane
S.E.by -200-300 yards.

1300 Collectsurfacewater and sedimentsatsites1,2,and 3 from theRiverwalk Marina
complex locatedon theTennessee River.

1410 Collecttapwaterfrom Site2 locatedattheDecaturBoat Harbor (withinRiverwalk
complex).

1435 ArriveatMorgan County Landfill.Presentsitemanager RichardTerry,witha request
letterthatwas requiredpriorto ourcollectionof samples. Following a tersediscussion
we proceeded tothe leachatepond unsupervisedand collectleachatesample.

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

1635 CollectedSiteI tapwaterfrom room 207 of theHampton Inn.
1710 Fieldspikesamples were processed,samples segregated,and coolerspackaged for

shipping.

Table 6.Chronology of Events on May 28,1999

0645 DepartforChattanooga.
0945 ArriveinChattanooga,paperwork completed forsample shipment,coolersrepackaged

forshipment.
1030 Arrive atFederalExpress and shipallsamples and equipment tothererespective

I destinations
1 1300 Depart Chattanooga forBoston.

4. RESULTS

The initialsurveyof theMulti-CityStudy resultedin thecollectionof themajorityof the

samples describedinTables 3 through 5 of theQAPP. AlsocollectedbutnotincludedinTables
3 through5 oftheQAPP were samplesfortheclientand athirdlaboratoryspecifiedby the
client.The collectionof thesesamplestripledthenumber ofwaterand sedimentsamplestaken.
The samples were collected and processed in the same manner as those intended for Battelle.
The followingsectionsdescribetheresultsofthesamplecollectioneffortthatoccurredduring

FinalFieldRpt ClevelandTN DecaturAL
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thissurvey.Tables7 and 8 provide a listof thesamples collectedin@ludingsampling locations
and sample ID's.Tables7 and 8 do not containtheQualityAssurancesamples collectedalong

with authenticsamples.

4.1 Sample Matrix Availability

Per clientinstructionsno food itemswere collectedduringsurvey. Due toschedulingand permit
issuesno finfishwere collectduringthissurvey.The collectionofPOTW influentwas not
collectedateitherClevelandor Decatur due to healthconcerns.Both POTW influentstreams
availableforsamplingcontainedbiologicalhazards.In bothcities,thestaffatthefacilities

indicatedthatthechlorinationprocessoccursfollowingsecondarytreatment.

Neitherlandfillleachatenor an alternativesample was collectedforthemunicipalityof
Cleveland,TN. The reasoningthatan alternativesample was not soughtafterisbased on the
followinginformation.A discussionwiththemanager ofthelandfillinFebruaryresultedinthe
denialofpermissionto collecta sample. During thisdiscussionitwas revealedthattheleachate
from thelandfillispumped tothePOTW fortreatment.During subsequentdiscussionswith
ClevelandUtilitiesan offerwas made to remove a manhole cover thatwould allowus accessto
theleachateas itispumped infrom thelandfill.However, because we had notbeen granted

permissionitwas decidedthatwe would not collecttheleachatesample. With thesample
unattainableand theleachatepumped from the landfillitreasonedthattheleachatewould notbe
migratingfrom thelandfilland enteringa nearby water source.Therefore,no alternativesite

was collected.

Also to be collected,but notincludedinthe QAPP, was a sample of quiet/undisturbedsurface
water.Thissample isintendedforuse in a long-termtransportstudythatiscurrentlybeing
conducted. In Clevelandwe were unable to collectthissample because accesswas unavailable
tothepond selectedas a sampling siteas itwas locatedon privateproperty.A sample was

collectedatFlintCreek inDecatur.

4.2 Onsite Observations

Cleveland,TN: The drinkingwater plantwithdrawal locationisapproximately2 miles
east/northeastof theplantintheI-liwasseeRiver. The locationof thesurfacewater siteisatthe
end ofEades orEads road. One spellingwas observed on a localstreetsignand theother
displayedon a localmap. The siteisa small stateaccessarealocatedatthetipof thepeninsula.
The areaappearedhighlyutilizedby thelocalpopulationforrecreationalactivities.

Decatur, AL: The Riverwalk Marina complex where surfacewaterand sedimentswere
collectedislocatedadjacentto theHighway 72 bridgethattraversestheTennessee River into
Decatur.This areaisa highlyactivemarina complex, severalpeoplewere observed fishingfrom
thebanks. Severaldead catfishwere observed along theshore.A semi-softshelledturtleof
unknown specieswas observedatSite2. At theMorgan County Landfilltheleachatesample
was collectedfrom a recentlyconstructedcollectionpond..Thispreviouslysampled pond

FinalFieldRpt ClevelandTN DecaturA-L 7.,,F'Balteiie
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(December1998)was surroundedbyvegetationandaccesswouldhavebeenextremelydifficult.
The pondsampledduringthissurveycontainedavarietyofwildlifelivinginandoraroundit.
Severalturtles,multitudesofinsectsandlarvae,andvariousbirdswereobservedfeedingatthe

pond.

Table7.CollectedSamplesfromClevelandTN

Matrix Sample ID Approximate Total LocationCollected
Volume Collected(L)or

*Sediment Mass (g)

Drinking Water Processed MC-121B 1 Hiwassee Drinking Water Plant

Drinking Water Processed MC-122B 1 Hiwassee Drinking Water Plant

Drinking Water Processed MC-123B 1 Hiwassee Drinking Water Plant

Drinking Water Processed MC-124B I Hiwassee Drinking Water Plant

Drinking Water Processed MC-125B I Hiwassee Drinking Water Plant

Drinking Water Processed MC-121K I Hiwassee Drinking Water Plant

Drinking Water Processed MC-122K I Hiwassee Drinking Water Plant

Drinking Water Processed MC-123K I Hiwassee Drinking Water Plant

Drinking Water Processed MC-124K I Hiwassee Drinking Water Plant

Drinking Water Processed MC-125K I Hiwassee Drinking Water Plant

Drinking Water Processed MC-121H I Hiwassee Drinking Water Plant

Drinking Water Processed MC-123H I Hiwassee Drinking Water Plant

Drinking Water Processed MC-124H 1 Hiwassee Drinking Water Plant

Drinking Water Processed MC-125H I Hiwassee Drinking Water Plant

Drinking Water Unprocessed MC-115B I Hiwassee Drinking Water Plant

Drinking Water Unprocessed MC- I16B I Hiwassee Drinking Water Plant

Drinking Water Unprocessed MC- 117B I Hiwassee Drinking Water Plant

Drinking Water Unprocessed MC- I18B I Hiwassee Drinking Water Plant

Drinking Water Unprocessed MC- I19B I Hiwassee Drinking Water Plant

Drinking Water Unprocessed MC- I15K I Hiwassee Drinking Water Plant

Drinking Water Unprocessed MC- I16K 1 Hiwassee Drinking Water Plant

Drinking Water Unprocessed MC-1 17K I Hiwassee Drinking Water Plant

Drinking Water Unprocessed MC- I18K 1 Hiwassee Drinking Water Plant

Drinking Water Unprocessed MC- I19K I Hiwassee Drinking Water Plant

Drinking Water Unprocessed MC-115H I Hiwassee Drinking Water Plant

Drinking Water Unprocessed MC- I17H 1 Fbwassee Drinking Water Plant

Drinking Water Unprocessed MC-118H 1 Hiwassee Drinking Water Plant

Drinking Water Unprocessed MC- 119H I Hiwassee Drinking Water Plant

Tap Water Site#1 MC-126B 1 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-#I MC-130B I Baymont Hotel

Tap Water Site#1 MC-126K 1 Baymont Hotel

Tap Water Site#1 MC-127K I 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 1 Baymont Hotel

Tap Water Site#1 MC-128H I Baymont Hotel

Final Field Rpt Cleveland TN Decatur AL
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Matrix S impleID ApproximateTotal LocationCollected

Volume Collected(L)or
*SedimentMass (g)

BaymontHotelL MC-129H I

Table 7. Continued MC-130H 1 Baymont Hotel

'

I'apWater Site#2 MC-131B 1 Amoco Gas Station

Tap Water Site#2 MC-131K- Amoco Gas Station

Tap VaterSite#2 MC-131H Amoco Gas Station

Tap Water Site#3 MC-132B Tennessee JacksCafd

Tap Water Site#3 MC-132K Tennessee JacksCaf6

Tap Water Site#3 MC-132H Tennessee JacksCaf6

Suface Water Site#1 MC-IOIB Hiwassee River

SurfaceWater Site#1 MC-102B_ 1 Hiwassee River

SurfaceWater Site#1 MC-103B- I Hiwassee River

SurfaceWater Site#1 MC-104B 1 Hiwassee River

SurfaceWater Site#1 MC-105B I Hiwassee River

SurfaceWater Site#1 MC-IOIK 1 Hiwassee River

SurfaceWater Site#1 MC-102K 1 Hiwassee River

SurfaceWater Site#1 MC-103K- 1 Hiwassee River

SurfaceWater Site#1 MC-104K 1- Hiwassee River

SurfaceWater Site#1 MC-105K 1 Hiwassee River

SurfaceWater Site#1 MC-101H 1 Hiwassee River

SurfaceWater Site#1 MC-102H I Hiwassee River

SurfaceWater Site#1 MC-103H I Hiwassee River

SurfaceWater Site#1 MC-104H I Hiwassee River

SurfaceWater Site#1 MC-105H 1 Hiwassee River

SurfaceWater Site#2 MC-106B I Hiwassee River

SurfaceWater Site#2 MC-106K I Hiwassee River

urfaceWater Site#2 MC-106H 1 Hiwassee River

SurfaceWater Site#3 MC-107B I Hiwassee River
sSurfaceWater Site#3 MC-107K I Hiwassee River

SurfaceWater Site#3 MC-107H I Hiwassee River

SedimentSite#1 MC-'l 10B 200* Hiwassee River

Sediment Site#1 MC-110K 200* Hiwassee River

Sediment Site#1 MC-IIOH 200* Hiwassee River

Sediment Site#2 MC-111B 200* Hiwassee River

Sediment Site#2 MC-111K 200* Hiwassee River

Sediment Site#2 MC-111H 200* HiwasseeRiver

SedimentSite#3 MC- I12B 200* Hiwassee River

Sediment Site#3 MC-112K 200* I-liwasseeRiver

Sediment Site#3 MC-112H 200* Hiwassee River

POTW Effluent MC-139B I ClevelandMunicipalPOTW_

POTW Effluent MC-140B 1 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 levelandMunic@)alPOTW

POTW Effluent MC-141H I ClevelandMunicipalPOTW

POTW Effluent MC-142H I ClevelandMunicipalPOTW.
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Matrix Sample ID ApproximateTotal LocationCollected
Volume Collected(L)or

*SedimentMass (g)

POTW Sludge MC-144B 200* ClevelandMunicipalPOTW

POTW Sludge MC-144K 200* ClevelandMunicipalPOTW

POTW Sludge MC- 144H___ 200* ClevelandMunicipalPOTW

UrbanAir( apor) MC-146 I Filter ClevelandFireDepartment

Urban Air(Particulate) MC-147 I PUF ClevelandFireDepartm nt

Table 8.Collected Samples from Decatur AL

Matrix Sample ID Approximate Total Volume Location Collected

Collected (L) or *Sediment
Mass (g)

DrinkingWater Processed MC-22 IB I DecaturWater Plant
DrinkingWater Processed MC-222B I DecaturWater Plant

DrinkingWater Processed MC-223B 1 DecaturWater Plant
DrinkingWater Processed MC-224B I DecaturWater Plant
DrinkingWater Processed MC-225B I DecaturWater Plant
DrinkingWater Processed MC-221K I DecaturWater Plant
DrinkingWater Processed MC-222K I DecaturWater Plant
DrinkingWater Processed MC-223K I DecaturWater Plant
DrinkingWater Processed MC-224K I DecaturWater Plant
DrinkingWater Processed MC-225K I DecaturWater Plant
DrinkingWater Processed MC-221H I DecaturWater Plant
DrinkingWater Processed MC-223H I DecaturWater Plant
DrinkingWater Processed MC-224H 1 DecaturWater Plant
DrinkingWater Processed MC-225H 1 DecaturWater Plant

DrinkingWater Unprocessed MC-215B 1 DecaturWater Plant

DrinkingWater Unprocessed MC-216B I DecaturWater Plant
DrinkingWater Unprocessed MC-217B I DecaturWater Plant
DrinkingWater Unprocessed MC-218B I DecaturWater Plant
DrinkingWater Unprocessed MC-219B I DecaturWater Plant
DrinkingWater Unprocessed MC-215K I DecaturWater Plant
DrinkingWater Unprocessed MC-216K I DecaturWater Plant
DrinkingWater Unprocessed MC-217K I DecaturWater Plant
DrinkingWater Unprocessed MC-218K 1 DecaturWater Plant
DrinkingWater Unprocessed MC-219K I DecaturWater Plant
DrinkingWater Unprocessed MC-215H I DecaturWater Plant
DrinkingWater Unprocessed MC-217H I DecaturWater Plant
DrinkingWater Unprocessed MC-218H 1 DecaturWater Plant
DrinkingWater Unprocessed MC-219H 1 DecaturWater Plant
Tap Water Site#1 MC-226B I Hampton Inn
Tap Water Site#1 MC-227B 1 Hampton Inn

k- i Tap Water Site#1 MC-228B I Hampton Inn
Tap Water Site#1 MC-229B I Hampton Inn
Tap Water Site#1 MC-230B I Hampton Inn
Tap Water Site#1 MC-226K 1 Ham tonInn
Tap Water Site#1 MC-227K I Hampton Inn
Tap Water Site#I 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-22 H I Hampton Inn

FinalFieldRpt ClevelandTN DecaturAL
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Matrix SampleID ApproximateTotalVolume LocationCollected
Collected(L)or*Sediment

TapWaterSite#1 MC-228H

Mass (g)
Hampton Inn

Tap Water Site#1 MC-229H Hampton Inn
@r-- cl;.-@l MC-230H Hampton Inn

Table8.Continued MC-231B DecaturBoat Harbor

waterSite#2 MC-231K DecaturBoat Harbor

Tap WaterSite#2 MC-231H DecaturBoatHarbor

Tap WaterSite#3 MC-232B Texaco Gas Station

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

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

Surface Water Site#1 MC-201B Tennessee River

Surface Water Site#1 MC-202B Tennessee River

Surface Water Site#1 MC-203B Tennessee River

Surface Water Site#1 MC-204B Tennessee River

Surface Water Site#1 MC-205B Tennessee River

Surface Water Site#1 MC-201K Tennessee River

Surface Water Site#1 MC-202K Tennessee River

Surface Water Site#1 MC-203K Tennessee River

Surface Water Site#1 MC-204K Tennessee River

Surface Water Site#1 MC-205K Tennessee River

Surface Water Site#1 MC-201H Tennessee River

Surface Water Site#1 MC-202H 1 Tennessee River

Surface Water Site#1 MC-203H I Tennessee River

Surface Water Site#1 MC-204H I Tennessee River

Surface Water Site#1 MC-205H I Tennessee River

Surface Water Site#2 MC-206B I Tennessee River

Surface Water Site#2 MC-206K I Tennessee River

Surface Water Site#2 MC-206H I Tennessee River

Surface Water Site#3 MC-207B I Tennessee River

Surface Water Site#3 MC-207K I Tennessee River

Surface Water Site#3 MC@207H 1 Tennessee River

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

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

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

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

Sediment Site#2 MC-21 1K 200* Tennessee River

Sediment Site#2 MC-21 1H 200* Tennessee River

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

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

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

POTW Effluent MC-239B I Dry Creek WWTP

POTW Effluent MC-240B I Dr Creek WWTP

POTW Effluent MC-241B I Dry Creek YY'WTP

POTW Effluent MC-242B 1 Dry Creek WWTP

POTW Effluent MC-239K I Dry Creek VPVVTP

POTW Effluent MC-240K I Dry Creek WWTP

POTW Effluent MC-241K 1 Dry Cree WWTP

POTW Effluent MC-242K I Dry Creek )VV;TP

POTW Effluent MC-239H 1 Dr Creek WWTP

POTW Effluent MC-241H I Dry Creek WV;TP
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LocationCollected
Matrix SampleID ApproximateTotalVolume

Collected(L)or*Sediment

Mass (g)

POTW Effluent MC-242H 1
Dry Creekwvirtp

MC-244B 200*
Dr CreekVVV;TP

Inr-%,rtirci...a-- MC-244K 200*
Drv Cri-.ekV;V;TP

Table 8.Continued MC-244H 200*
Drv Creek VIVITP

QuietSurtaceWater' MC-284B I FlintCreek

QuietSurfaceWater MC-284K 1
FlintCreek

QuietSurfaceWater' MC-284H I
FlintCreek

LandfillLeachate MC-235B 1
Morgan Coynty Landfill

LandfillLeachate MU-L.5:)N I
M----- Landfill

andfillLeachate MC-235H I
lvilorganCounty Landfill

UrbanAir(Va or) MC-246 IFilter D ekWWTP

TT,Inn Air(Particulate) MC-247 IPUF
Drv Creek WV;TP

SamplesarenotpartOrineMulti-CityStudy

4.3 Instrumentation Results

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

M3-MC-Fl.1 the airsampler calibrationisacceptableifitiswithin10% of the expected results.
To determinethe acceptableresultsa calibrationwas conducted inDuxbury priorto the initiation

2
ofthestudy.The initialcalibrationcurve resultedin an R value of 0.997. The calibration

curves generatedinCleveland and Decatur had R
2 valuesof 0.997 and 0.996 respectively.The

percentdifferenceinrecorded valuesfrom the initialcalibrationranged from -1.92% to 3.70%

forCleveland and 0% to6.56% forDecatur, respectively.

The locationof each sampling sitewas determined using a Garmin 12 XL GPS, theresultsare
presentedinTables 9 and 10. The accuracy ofthe GPS unitwas verifiedpriorto departurefrom

Duxbury by comparing a benchmark atBattelleversusthe measured locationdetermined by the

instrument.The differencethe trueand measured coordinateswas 0.01 kilometers.
Following shipment toTennessee the instrumentwas reinitialized.This was conducted atthe
Baymont Hotel on May 24th.Within severalminutes of theprocess,the unitwas displaying

maps and locationsofthe localarea,which indicatedthatitwas working properly. The results

ofthe verificationsforeach sampling day arepresented inTable 11.

The resultofthe verificationforCleveland was a differenceof 0.11 kilometersbetween the
"true"and measured coordinates.Although the verificationisbeyond theacceptance criteria,the

positiondata forthe day willbe considered validbecause itappeared thatwhile the instrument

was receiving-data,the Department of Defense might have adjustedthesatelliteselective
availability.The instrumentdid not record aconstantpositionover a five-minuteperiod and the

positionappeared tochange ina regulatedstepmanner.

The resultofthe verificationinDecatur resultedina differenceof 1.68kilometersbetween the

"true"and measured coordinates.The referencepointthatwas used forthe verificationwas that

ofthedischargefortheplant.During the verificationtheplantmanager suspectedthatthe

referencepositionwas thatofthe plantoutflow locatedonsite.Based on the substantial
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difference in positions furtherinvestigation was conducted. Subsequently ithas been discovered

thatthe position isthe tem-iinationpoint of the discharge pipe located in the river. Based on this

information verificationwas not possible for that day.

According the QAPP the minimum distance between sediment sampling sitespositions is 500

feet apart. The following resultshave been calculated using the Garmin GPS. The distance from

Cleveland Site I to Site 2 is 229.6', the distance from Site 2 to Site 3 is 196.8' and the distance

from Site 1 to Site 3 is 360.8'. Sampling at Cleveland did not meet the QAPP requirements. The

distance from Decatur Site I to Site 2 is951.2', the distance from Site 2 to Site 3 is754.4' and

the distance from Site 1 to Site 3 is 1,148'.

Table 9. Sampling SitePositions in Cleveland TN

Sampling Location Latitude Lo igitu e Address

Hiwassee Driiikinc,Water Plant N 35016'01.5" W 84045'31.9" 114 Valley Road

B a mont Hotel
N 35011'34.2" W 84053'28" Routes 60 and 75

Amoco Gas Station
N 35011'44.1" W 84053'20.9" Routes 60 and 75

Tennessee Jacks Caf6
N 35011'38" W 84053'2R-2" Routes 60 and 75

Hiwassee River Site#1' N 35020'38.2" W 8405 I'lV.I+ Eads Bluff Road

Hiwassee River Site#2 N 35020'40.3" W 8405 1'10.8" Eads BluffRoad

Hiwassee River Site#3' N 35020'40.8" W 84051'13.1" Eads BluffRoad

Cleveland Municinal POTW N 35018'35" W 84047'58.2" Lower River Road

Cleveland FireDeDartment N 3 009'19.5" W 84052'41.9" 555 Ocoee Road

T= Transcribed data in log

Table 10. Sampling Site Positions in Decatur AL

Sampling Location Latitude ngitude Address

Decatur Water Plant
N 34036'14.7" W 86057'41.7" arketStreet

Ham ton Inn N 34034'41.4" W 87001'13.5" Route 67

Decatur Boat Harbor N 34036'57.2" W 8605 8'16.1" Riverwalk Marina

Texaco Gas Station N 34035'26.9" W 87001'50.3" Route 67

Tennessee River Site#1 N 34037'03.2" W 86058'08

'

2" Riverwalk Marina

Tennessee River Site#2 N 34037'07. 1" W 86058'18.7" Riverwalk Marina

Tennessee River Site#3 N 34037'00. 1" W 86058'21.3" Riverwalk Marina

Dry Creek VvrV;TP (EffluentSam le) N 34'37'31.5" W 86059'55.7" Hi hwa 20

Dry Creek WWTP (AirS le) N 34037'20.4" W 860 '53.8" Hi hwa 20

Morgan County Landfill N 34037'19" w 006'02" Hi hwa 2f)

FlintCreek - N 34"33'59.4" W 86057'55.fi" Country Club Road

Table 11. GPS Position Veriricafion Results

Calibration Locations Cleveland TN Decatur AL

Waypoint PositionatPOTW N 350 18'35" /W 94047'54" N 34038'10" /W 86059'09"

GPS Derived Position N 35018'35" / W 84047'58.2"
N 34037'31.4" / W 86059'55.7"

Difference 0.11 kilometers beariniz93' 1.68kilometers- bearin 470
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4.4Communications

Duringthecompletionofthefieldsurvey,severalconversationsregardingthesamplingeffort
were noted. These communications were conducted between Battellestaffand various
municipalemployees orthepublic.

In Cleveland,TN, ChiefGaylor of theCFD was informed thata donationtotheSt.Jude's
Hospitalwould be sentdirectlyfrom Columbus in theirname. We must ensurethatthiseffortis
completed.PaulPittstheAssistantManager ofClevelandUtilitiesWater Divisionprovided
maps tothefacilitiesand reiteratedhisofferto allowus to sample thelandfillleachateas itis

pumped to thePOTW.

On May 21, 1999 a callwas receivedfrom Kem Carrof Decatur Utilitiesindicatingthathe
would notallowthesampling tooccur atthePOTW orDrinking Water Plantifhe was not
informedoftheclient.Following theconversation,Marcia Nishiokawas contactedand made
aware ofthesituation.In responsetothesituationitwas decidedby theclientand Battellethata
confidentialityagreementrevealingtheidentityof theclientwould be draftedand offeredtoMr.
Carr. A conversationbetween Ms. Nishioka and Mr. Carrresultedin an agreement inwhich the
client'sidentitywas revealedinconfidence,and in returnwere allowedto collectsamples atthe
POTW and thedrinkingwater plant.The agreement was completed on Wednesday May 26,
1999. Lateron May 26thduringa conversationbetween Mr. Carr and ScottMacomber, the
samplingteam leader,Mr. Carrindicatedthathe wanted to speak totheclientdirectly.Mr.
Macomber indicatedthathe would inform theprojectmanager of thesituation.On May 27h Mr.

Carrdirectlycontactedthemanager of thelocalmanufacturingplantforfurtherinformation.

Mr. Carr'semployees atthePOTW inquiredseveraltimes aboutwhat we were lookingfor
duringour visittothefacility.During thecalibrationoftheairsamplerMichael Deck, an

assistantsupervisorattheplantas
*
ked ifwe were samplingforMolybdenum. He revealedthat

thefacilityhad dischargeexceedences intherecentpastdue tolocalindustryinput.

There were no otherpertinentconversationssurroundingthecollectionof samples atthevarious
facilitiesthatwere sampled. During thecourseof collectingsurfacewatersamples inboth
Decatur and Cleveland,members of thegeneralpublicinquiredaboutthesamplingeffort.In
each casea generalanswer was offeredand allinterestedpartieswere satisfied.

5. PROBLEMS EXPERIENCED ANI) RECOMMENDATIONS

During thecollectionof samples from Cleveland TN and Decatur AL thefollowingQAPP

deviationswere encountered

The QAPP Section12.2 statesthat"sampleswillbe shippedattheend of each collectionday
fornext-daydelivery".Inbothcitieslogisticalproblemspreventedthesamplesfrom being
shippedon thesame day thatthey were collected.Cleveland samples were collectedon
Tuesday May 25thand shippedon Wednesday May 26th.Decatur samples were collectedon

FinalF*eldRpt ClevelandTN DecaturAL
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Thursday May 27thand shippedon FridayMay 28th.Battelleprojectleadershave indicated
thatsamples can be chilled(on ice)overnightand shippedthefollowingday when adequate

time isavailable,and thatthischange toprotocolwillbe addressedinan addendum tothe

QAPP.

0 The samples collectedinDecatur were shippedon FridayMay 28
thand were not specifically

marked fora Saturdaydelivery,resultingina 4-day periodintransit.Samples were
deliveredTuesday June 1". Priortothenext surveylogisticalpreparationswillbe inplace

forSaturdaydeliverytorecipientlaboratories.

Battelle'sSampling Task QualityAssurance Officer,Rosanna Buhl,conductedafieldaudit
duringthesesurveysand has preparedan internalreporttoimprove fieldoperationsand ensure
fullcompliance withtheQAPP and SOPS. In responseto Battelle'sinternalaudit,thefieldcrew

willredesignseveralfieldlogforms to helpfacilitatetimelyand accuratedatarecording.

FinalFieldRpt ClevelandTN DecaturAL Balteiie
... PuffingTchtwiagyToWork



FieldReportAddendum - Cleveland,TN andDecatur,AL

AtmosphericSMplingDetails.Thefollowingdetailsareincludedheretocompletethefieldrecordwith

respecttosamplerpositioning.

Cleveland,TN: The airsampleratthissitewas positionedapproximately4 feetfrom thefiredepartment

headquarterslocatedat555 S. Ocoee Street.

Decatur,AL: The airsamplerinDecaturwas positionedapproximately3 to4 feetfrom theDry Creek

wastewatertreatmentplant.

SurfaceWater SamDlin2.The followingdetailsareincludedheretocompletethefieldrecordwithrespect

to sitecharacteristics.
I

Cleveland,TN: The surfacewatercollectedateach of3 within2 inofshoreinca.0.5indepth.Re-

suspendedbottom sedimentswere avoidedineach case.

Decatur,AL: The surfacewatercollectedfrom thelocalriversystemwas collectedateach ofthe3 sites
within2 m ofshoreinca.0.5indepth.Re-suspended bottom sedimentswere avoidedineach case.

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

sedimentswere avoided.

Kyi-zar@/, Batole Duxbury Operations Date


