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1. INTRODUCTION

The objectiveofthesamplingtaskinthisstudyistocollectrepresentativesamples fortrace-
levelanalysisof FOSE-based fluorochemical(FC) residuals,toassesssources,dispersioninthe
environment,and human exposureviathefood chain.The citiesselectedforsample collection
willbe considered'study'or 'control'cites.'Study'citiesareconsideredthoseareaswithFC

productionfacilitiesorlargeFC consumers. 'Control'citiesdo notcontainFC productionor
consumption facilitiesand arematched to studycitiesbased on generallocation,populationsize,

and drinkingwatersource.

During theinitialphase of thestudy,phone callswere made tomunicipalagenciesrequesting
accessto variousmatricesof interest.Based upon the-levelof cooperationreceivedfrom the
municipalagencies,appropriatesampling strategieswere developed.The QualityAssurance
ProjectPlan(QAPP) and theSurvey Plancontaintheappropriateinformationconcerningthe

matricesforcollectionand methods tobe utilizedforthisprocess.

The fullprojectsamplingscope isaccomplishedusingtwo fieldteams:1)Battelle'sDuxbury
Personnelcollectdrinkingwater,POTW, landfilland urban airsamples,and 2) Battelle'sMarine
SciencesLaboratory(MSL) personnelcollectsurfacewatermicrolayer,bulkwaterand finfish
samples.This reportsummarizes theDuxbury team effort.A separatereportsummarizes the

MSL activities.

1.1 Survey SpecificApproval

InColumbus GA, approvalwas obtainedforsample collectionatthePubliclyOwned Treatment
Works (POTW), municipaldrinkingwaterplant,themunicipallandfill,and theColumbus Fire
Department(foratmosphericsampling). InPortSt.LucieFL, approvalwas obtainedforthe
POTW, municipaldrinkingwaterplant,themunicipallandfilland thePortSt.Lucie Fire
Department (foratmosphericsar@pling).Table 1 highlightsthecitiesvisitedduringthissurvey
and theapprovalsgrantedby municipal departments.

Table1.MunicipalitiesSampled and Approvals Granted During Survey

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

Columbus GA Control
PortSt. Control
Lucie,FL

2. METHODS

The collectionof environmentalsamples was conducted accordingto Standard Operation
Procedures(SOP's).The SOP's used intheMulti-CityStudy were writtenby Battelleand are
used totrainpersonnelpriortofieldactivitiesand alsoser-Veasreferencedocuments whileinthe
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field.These documents,alongwiththeQAPP, serveastheguidancedocuments forthe
collectionoffieldsamples.The methods usedforcollectionaresummarized below.

The collectionofpositiondata(latitudeand longitude)was completedattheColumbus and Port
St.Lucie samplinglocationusinga Gam-lin12XL GPS unitaccordingtoBattelleSOP 3-164-01.
Instrumentaccuracywas validatedby comparing an acquiredpositionversusa positionof
known location.The collectionofairsampleswas completedusinga GeneralMetalsModel PS-
1 atmosphericsampler.The samplingwas conductedaccordingtoBattelleSOP M3-MC-F-1.1.
The useofthissystemallowstheseparatecollectionofparticulateand vaporphasecompounds
usinga glass-fiberfilterforparticulatematterand Polyurethanefoam (PLTF)forthevaporphase.
Water samplesfrom drinkingwatersupplies,POTW'S, and landfillswere collectedaccordingto
SOP M3-F-2.0. Surfacewatersampleswere collectedviadirectsubmersion,tapwaterand
drinkingwatersuppliedby themunicipalplantwere collectedviaa valvesystem,andeffluent
was collectedusingeithera bucketorsmallsamplingbeaker.Sediment sampleswere collected
usinga stainlesssteelspoon,accordingtoBattelleSOP M3-F-7.0. SludgeinColumbus was
collectedusinga valvesystem.SludgeinPortSt.Luciewas collectedusinga smallcollection

bucket.

3.CHRONOLOGY

Tables2 through6 describetheeventsthatoccurredeach day ofthesurvey.Sample matrix
collectiontimeshave been transcribedfrom thesample log;allothertimeshave been estimated
basedon theeventsthattranspiredduringthesurvey.AlltimesarerecordedinEasternDaylight

Time.

Table2.ChronologyofEventson July26,1999

0815-1500 BattelleDuxbury personneldepartBoston
ArriveinColumbus,GA
Pickup rentalvehicleand proceedtoFederalExpresstopickup supplies
Proceedtomeet withChiefWaters,Columbus FireDepartment.Discusslocationof
Atmosphericsampler,we agreeon Station#1
Arriveatfirestation#1 and placeairsamplingunitbehindbuildingforsample

collection
1620 Conductcalibrationofairsamplerand startsamplingfor12hrperiod
1650 Made phonecallsforthecollectionofwatersampl(
1700 Returntohotel 77@@

Table3.ChronologyofEventsonJuly27,1999

0820 ArriveatFireStation#1;collectfilterandPUF sample.Cleanedsamplerandcollected
qualitycontrolsamples
Site2 tapwatersamplescollectedatStation#1 followingthecompletionofair
sampling'

0950 ArriveatColumbus Water Works, contactedJimPattersonforcollectionofDrinking
watersamples.Finishedwatercollectedatthefacility,untreatedwatercollectedatthe
pumping stationattheDam

FinalFieldRpt Columbus GA PortSt.LucieFL
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1030 SiteI Surfacewaterand sedimentsamples collectedoutsideofthepumping stationat

theDam
1100 Site2 surfacewater and sedimentssamples collectedattheMunicipal Marina

1115 Site3 surfacewater and sediments sa @p-, @dattheMunicipal Marina

.1140 __§iLe@ watertakenfrom restroomofMunicipalMarina

1215 ArrivedatStonewoods Farm where theQuietbody of waterwas collected

1415 ArrivedatthePine Grove Land fill.With theassistanceofMr. Ralph Jackson,sample

was collectedfrom leachatewell,directlyintosample bottle

1600 ArrivedatColumbus wastewaterTreatment Plant.Talked withMr. Tom West. Effluent

samples collectedvia plasticcontainer

1630 Collectedsludgesample viacollectionvalve

1700-1900 ArrivedattheHoliday Inn Columbus collectedsiteI Tap water
ng fieldspikesamples

Prep sample coolersforfinalshipment to designatedsites
Arr-iveatFederalExpress forthe shipment,ofsamples

Table 4. Chronology of Events on July 28, 1999

1115-1720 Depart Columbus forW. Palm Beach
ArriveW. Palm Beach
Pick up van, head toPort St.Lucie. Made calltoRon Parishtomake arrangementsfor

airsampler setup
Checked intohotel.Headed to station#5 to setup airsampler

Setup airsampler
Startedairsampler fortheperiodof 12 hours

Table 5.Chronology of Events on July 29, 1999

0800-0820 Arrivestation# 5 collectfilterand PUF sample. Cleaned samplerand collectedquality

controlsamples
Site2 Tap water samples collectedfrom outsidefaucetatstation#5

0930 ArrivePortSt.Lucie DrinkingWater Plant.With theapprovalof Gary Basharn,
untreatedwaterwas collectedfrom outsidefaucet,finishedwaterwas collectedinthe

lab

1130 ArrivedatNorthportWWTP effluentcollectviacollectionbucket.Sludgewas taken
from Chlorinecontactchamber viasmallcollectionbucket

1205 ArrivedatPortSt.LucieLandfill.ContactedRon Robertswho gave approvalto sample

leachatefrom theleachatepond viabucket

1345 SiteI surfacewater/ sedimentcollectedfrom PendarvisCove Park

1345 Site3 Tap watercollectedfrom restroomof PendarvisCove Park

1415 Site2 Surfacewater/sedimentcollectedfrom MartinCounty Marina

1500 QuietBody of watercollectedata pond on thecomer of SW Mapped Rd. and SW

Chapman Way

1530 Site3 Surfacewater/sedimentcollectedfrom theNorth sideofRooseveltdrawbridge,

StuartFL
1730-1800 SiteI Tap watercollectedfrom Holiday InnPort.St.Lucie

Packed coolerswithiceinpreparationforshipmenton July30'-
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Table 6.Chronology ofEventson July30,1999

0800-1600 Arfive atFederal Express toship sam les.Samples shipped successfully

Drive toW. Palm Beach fora 10 am flighttoOrlando Florida

Leave Orlando FloridaforBoston

ArriveatLogan InternationalAirpo Boston

4. RESULTS

This survey, as partof the Multi-City Study, resultedin the collectionof the samples desc'n*bedin

Tables 3-5 of the QAPP and Amendment I to Revision 1. The following sectionsdescribethe

resultsof the sample collectioneffortthatoccurred during thissurvey.

4.1 Sample Matrix A:vailability

Per clientinstructionsno food items were collectedduring survey. Due to scheduling and permit

issuesno finfishwere collectedduring thissurvey. The collectionof POTW influentdid not

occur at eitherColumbus or Port St.Lucie due to healthconcerns. Both POTW influentstreams

availablefor sampling contained biologicalhazards. The staffatfacilitiesin both citiesindicated

thatthe chlorinationprocess occurs following secondary treatment.

Also collected,but not included in the QAPP, was a sample of quiet/undisturbedsurfacewater.
Thissample isintendedforuse ina long-termtransportstudythatiscurrentlybeing conducted.

The sampling locationin PortSt.Lucie was altered,withtheapprovalof theprojectmanager
(Marcia Nishloka),from theoriginalsitedue to adistanceof 40 miles eachway to thesample
site.In Columbus, thesample sitewas locatedon privateproperty.Permissionwas grantedby

one of theresidentsof Stone Woods Farm.

4.2Onsite Observations

Columbus, GA: The POTW diffusesitswater 100 feetfrom theriver.The landfillleachate
pond isgravityfedintoa confinedmanhole, which was not accessibledue to safetyreasons.
Leachatewas collectedusingmodified collectionmethods. Quiescentwater was collectedfrom
privatepropertyafterreceivingpermissionfrom a residentof theproperty.Mr. JesseEldridge
(3M client)was presentatallsamplingsites.The POTW sludgeisdriedand putout inthefields
tobe mixed withsoilon site.Drinkingwaterinfluentwas sampled from a pumping stationabout

1.5milesfrom thedrinkingwaterplant.

Port St.Lucie,FL: Surfacewater was takenfrom brackish(slightlysaline)waters,indicating
some tidallseawaterinfluenceatthislocationwithintheriver/estuarysystem. Multipleoyster
shellsand mangrove were observed.The V;VVTP isa much smallerfacilitythan thedrinking
waterplant.Mr. Gary Basham isthedirectorofbothfacilities.With completecooperation,all

samples were collectedsuccessfully.
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Table7.CdllectedSamplesfromColumbusGeorgia

Matrix SampleID VolumeCollected(L) LocationCollected

DrinkingWaterUnprocessedMC-515B

*Sediment Mass (g)
Pumping Station@ theDam

DrinkingWater Unprocessed MC-516B Pumping Station@ theDam

DrinkingWater Un MC-517B I Pumping Station@ theDam

DrinkingWater Unprocessed. MC-518B I -Pumping Station@ theDam

DrinkingWater Unprocessed MC-519B I Pumping Station@ theDam

DrinkingWater Unprocessed MC-520B Blank Pumping Station@ theDam

DrinkingWater Unprocessed MC-515K Pumping Station@ theDam

DrinkingWater Unprocessed MC-516K Pumping Station@ theDam

DrinkingWater Unprocessed MC-517K 1 Pumping Station@ theDam

DrinkingWater_Unprocessed MC-518K I Pumping Station@ theDam

DrinkingWater Unprocessed MC-519K 1 Pumping Station@ theDam

DrinkingWater Unprocessed MC-520K Blank Pumping Station@ theDam

DrinkingWater Unprocessed MC-515H I Pumping Station@ theDam

DrinkingWater Unprocessed MC-517H 1 Pumping Station@ theDam

DrinkingWater Unprocessed MC-518H I Pumping Station@ theDam

DrinkingWaterUnprocessed MC-519H- 1 Pumping Station@ theDam

DrinkingWaterUnprocessed MC-520H Blank -pumping Station@ theDam

DrinkingWaterProcessed MC-521B 1 Columbus WaterWorks

DrinkingWater Processed MC-522B I Columbus Water Works

DrinkingWater Processed MC-523B I Columbus WaterWorks

DrinkingWater Processed MC-524B I Columbus WaterWorks

DrinkingWaterProcessed MC-525B I Columbus WaterWorks

DrinkingWaterProcessed MC-521K I Columbus Water-Works

DrinkingWater Processed MC-522K I Columbus Water Works

DrinkingWater Processed MC-523K I Columbus Water Works

DrinkingWater Processed MC-524K I Columbus Water Works

DrinkingWater Processed MC-525K I Columbus WaterWorks

DrinkingWaterProcessed MC-521H I Columbus WaterWorks

DrinkingWaterProcessed MC-523H I Columbus WaterWorks

DrinkingWaterProcessed MC-5.24H I --Columbus WaterWorks

DrinkingWater Processed MC-525H I -Columbus WaterWorks

Tap Water Site#1 MC-526B I HolidayInn

Tap Water Site#1 MC-527B I HolidayInn__

Tap Water Site#1 MC-528B I HolidayInn

Tap Water Site#1 MC-529B I HolidayInn
t HolidayInnTap WaterSite#1 MC-530B 1

Tap WaterBlank MC-533B HolidayInn

Tap WaterBlank MC-534B _llolidayInn

Tap Water Site#1 MC-526K I HolidayInn

Tap Water Site#1 MC-527K I HolidayInn

Tap Water Site#I MC-528K I HolidayInn

Tap WaterSite#1 MC-529K I HolidayInn

Tap Water Site#1 MC-530K I HolidayInn

Tap Water Blank MC-533K HolidayInn

Tap Water Blank MC-534K HolidayInn

Tap Water Site#1 MC-526H I HolidayInn

Tap Water Site#1 MC-528H 1 Holiday Inn

Tap Water Site#1 MC-529H I HolidayInn

Tap Water Site#1 MC-530H HolidayInn

Tap WaterBlank MC-533H HolidayInn
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Matrix SampleID VolumeCollected(L) LocationCollected
*SedimentMass(g)

Tap Water Blank MC-534H Holiday Inn

Tap Water Site#2 MC-531B CFD Station#1

Tap Water Site#2 MC-531K 1 CFD Station#1

Tap Water Site#2 MC-531H 1 CFD Station#1

Tap Water Si e #3 MC-532B Metropolitan Boat Ramp

Tap Water Site#3 MC-532K I MetropolitanBoat Ramp

Tap Water Site#3 MC-532H MetropolitanBoat Ramp

Surface Water Site#1 MC-501B Pumping Stationbehind the Dam

Surface Water Site#1 MC-502B I Pumping Stationbehind the Dam

Surface Water Site#1 MC-503B 1 Pumping Stationbehind the Dam

Surface Water Site#1 MC-504B I Pumping Stationbehind the Dam

Surface Water Site#1 MC-505B 1 Pumping Stationbehind the Dam

Surface Water Blank MC-508B Pumping Stationbehind theDam

Surface Water Blank MC-509B Pumping Stationbehind theDam

Surface Water Site#1 MC-501K I Pumping Stationbehind theDam

Surface Water Site#1 MC-502K 1 Pumping Stationbehind theDam

Surface Water Site#1 MC-503K I Pumping Stationbehind theDam

Surface Water Site#1 MC-504K 1 Pumping Stationbehind theDam

Surface Water Site#1 MC-505K I Pumping Stationbehind the Dam

Surface Water Blank MC-508K Pumping Stationbehind the Dam

Surface Water Blank MC-509K Pumping Stationbehind the Dam

Surface Water Site#1 MC-501H 1 Pumping Stationbehind theDam

Surface Water Site#1 MC-503H 1 Pumping Stationbehind theDam

Surface Water Site#1 MC-504H 1 Pumping Stationbehind theDam

Surface Water Site#1 MC-505H I Pumping Stationbehind theDam

Surface Water Blank MC-508H Pumping Stationbehind theDam

Surface Water Site#2 MC-506B I Municipal Marina

Surface Water Site#2 MC-506K I Municipal Marina

Surface Water Site#2 MC-506H I Municipal Marina

Surface Water Site#3 MC-507B 1 Municipal Marina

Surface Water Site#3 MC-507K I Municipal Marina

Surface Water Site#3 MC-507H I Municipal Manna

Sediment Site'#l MC-510B 200* Pumping Stationbehind the-Dam

Sediment Site#1 MC-510K 200* Pumping Stationbehind theDam

Sediment Site#2 MC-51 IB 200* Municipal Marina

Sediment Site#2 MC-51 1K 200* Municipal Manna

Sediment Site#3 MC-512B 200* Municipal Marina

Sediment Site#3 MC-512 200* Municipal Marina

Sediment Blank MC-513B- Municipal Marina

Sediment Blank MC-513K Municipal Marina

Sediment Blank MC-514B Municipal Marina

Sediment Blank --MC-514K Municipal Marina

POTW Effluent MC-539B 1 Columbus WWTP

POTW Effluent MC-540B 1 Columbus WYNT

POTW Effluent MC-541B 1 Columbus WV;TP

POTW Effluent MC-542B 1 Columbus WWTP

POTW EffluentBlank MC-543B I Columbus V;V;TP

POTW EffluentBlank MC-543K 1 Columbus WNVTP

POTW EffluentBlank MC-543H I Columbus WWTP

POTW Effluent MC-539K 1 Columbus WY;TP

POTW Effluent MC-540K I Columbus vvrwtp

FinalFieldRptColumbusGA PortSt.LucieFL
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Matrix pleID VoluneCollected(L) LocationCollected

*SedimentMass(g)

POTW Effluent MC-541K 1 Columbus WWTP

POTW Effluent MC-542K I Columbus VvrWTP

POTW Effluent MC-539H I Columbus WWTP

POTW Effluent MC-541H I Columbus WWTP

POTW Effluent MC-542H 1 Columbus WWTP

POTW Sludge MC-544B 200* Columbus VPXTP

POTW Sludge MC-544K 200* Columbus WWTP

POTW Sludge Blank MC-545B Columbus WWTP

POTW Sludge Blank MC-545K Columbus WWTP

Urban Air(Vapor) MC-546B I PLTF CFD Station#I

Urban Air (Particulate) MC-547B I Filter CFD Station#1

Urban Air FieldSpike MC-548B IPUF CFD Station#1

Urban AirFieldSpike MC-549B IFilter CFD Station#I

Urban Air FieldBlank MC-550B IPUF CFD Station#1

Urban Air FieldBlank MC-551B IFilter CFD Station#1

LandfillLeachate MC-535B 1 Pine Grove Landfill

LandfillLeachate MC-535K I Pine Grove Landfill

LandfillLeachate MC-535H I Pine Grove Landfill

LandfillLeachate Blank MC-536B Pine Grove Landfill

LandfillLeachate Blank MC-536K Pine Grove Landfill

LandfillLeachate Blank MC-536H Pine Grove Landfill

Quiet Surface Water' MC-584B 1 Stone Wood Farm

Quiet Surface Water' MC-584K I Stone Wood Farm

Quiet Surface Water' MC-584H 1 Stone Wood Farm

QuietSurfaceWater' MC-585B I Trip Blank Stone Wood Farm

Quiet Surface Water' MC-586B 1 Trip Blank Stone Wood Farm

'Samplesarenotpartofthisstudy

Table8.CollectedSamplesfromPortSt.LucieFL

Matrix Sample ED Volume Collected (L) Location Collected

*Sediment Mass (g)

Drinking Water Unprocessed MC-615B I St.Lucie Drinking Water Facility

Drinking Water Unprocessed MC-616B I St.Lucie Drinking Water Facility

Drinking Water Unprocessed MC-617B I St.Lucie Drinking Water Facility

Drinking Water Unprocessed MC-618B I St.Lucie Drinking Water Facility

Drinking Water Unprocessed MC-619B I St.Lucie Drinking Water Facility

Drinking Water Unprocessed MC-615K 1 St.Lucie Drinking Water Facility

Drinking Water Unprocessed MC-616K 1 St.Lucie Drinking Water Facility

Drinking Water Unprocessed MC-617 1 St.Lucie Drinking Water Facility

Drinking Water Unprocessed MC-618K 1 St.Lucie Drinking Water Facility

Drinking Water Unprocessed MC-619K I St.Lucie Drinking Water Facility

Drinking Water.Unprocessed MC-620B Blank St.Lucie Drinking Water Facility

Drinking Water Unprocessed MC-620K Blank St.Lucie Drinking Water Facility

Drinking Water Unprocessed MC-620H Blank St.Lucie DrinkingWater FacLy-

Drinking Water Unprocessed MC-615H 1 St.Lucie Drinking Water Facility

Drinking Water Unprocessed MC-617H I St.Lucie Drinking Water Facility

Drinking Water Unprocessed MC-618H I St.Lucie Drinking Water Facility

Drinking Water Unprocessed MC-619H I St.Lucie Drinking Water Facility

Drinking Water Processed MC-621B I St.Lucie Drinking Water Facility

Drinking Water Processed MC-622B St.Lucie Drinking Water Facility

Drinking Water Processed MC-623B I St.Lucie Drinking Water Facility
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Matrix SampleID VolumeCollected(L) LocationCollected

*SedimentMass (g)

DrinkingWater Processed MC-624B St.LucieDrinkingWater Facility

DrinkingWater Processed MC-625B St.LucieDrinkingWaterFacility

DrinkingWater Processed MC-621K St.LucieDrinkingWater Facility

DrinkingWater Processed MC-622K St.LucieDrinkingWater Facility

DrinkingWater Processed MC-623K St.LucieDrinkingWater Facility

DrinkingWater Processed MC-624K St.LucieDrinkingWater Facility

DrinkingWater Processed MC-625K St.LucieDrinkingWater Facility

DrinkingWater Processed MC-621H St.LucieDrinkingWater Facility

DrinkingWater Processed MC-623H St.LucieDrinkingWater Facility

DrinkingWater Processed MC-624H St.LucieDrinkingWater Facility

DrinkingWater Processed MC-625H St.LucieDrinkingWaterFacility

Tap Water Site#1 MC-626B HolidayInn

Tap Water Site#1 MC-627B HolidayInn

Tap Water Site#1 MC-628B HolidayInn

Tap Water Site#1 MC-629B HolidayInn

Tap Water Site#1 MC-630B HolidayInn

Tap Water Site#1 MC-626K HolidayInn

Tap Water Site#1 MC-627K HolidayInn

Tap Water Site#1 MC-628K HolidayInn

Tap Water Site#1 MC-629K HolidayInn

Tap Water Site#1 MC-630K- HolidayInn

Tap Water Site#1 MC-626H HolidayInn

Tap Water Site#1 MC-628H HolidayInn

Tap Water Site#1 MC-629H HolidayInn

Tap Water Site#1 MC-630H HolidayInn

Tap Water Site#2 MC-631B PortSt.LucieFD Station#5 -

Tap Water Site#2 MC-631K PortSt.LucieFD Station#5

Tap Water Site#2 MC-631H PortSt.LucieFD Station#5 -

Tap Water Site#3 MC-632B PendarvisPark MartinCounty

Tap Water Site#3 MC-632K PendarvisPark MartinCounty

Tap Water Site#3 MC-632H PendarvisPark MartinCounty

Tap Water Blank MC-633B PendarvisPark MartinCounty

Tap Water Blank MC-633K PendarvisPark MartinCounty

Tap Water Blank MC633H PendarvisPark MartinCounty

Tap Water Blank MC-634B- PendarvisPark MartinCounty

Tap Water Blank MC-634K PendarvisParkMartinCounty

SurfaceWater Site#1 MC-601B I PendarvisParkMartinCounty

SurfaceWater Site#1 MC-602B I PendarvisPark MartinCounty

SurfaceWater Site#1 MC-603B 1 PendarvisPark MartinCounty

SurfaceWater Site#1 MC-604B I -PendarvisPark MartinCounty

SurfaceWater Site#1 MC-605B 1 PendarvisPark MartinCounty

SurfaceWater FieldBlank MC-608B PendarvisParkMartinCounty

SurfaceWater FieldBlank MC-608K PendarvisParkMartinCounty

SurfaceWater FieldBlank MC-608H PendarvisPark MartinCounty

SurfaceWater FieldBlank MC-609B PendarvisPark MartinCounty

SurfaceWater FieldBlank MC-609K PendarvisPark MartinCounty

SurfaceWater Site#1 MC-601K -1 PendarvisPark MartinCounty

SurfaceWater Site#1 MC-602K I PendarvisPark MartinCounty

SurfaceWater Site#1 MC-603K I PendarvisParkMartinCounty

SurfaceWater Site#1 MC-604K 1 PendarvisParkMartinCounty

SurfaceWater Site#1 MC-60' I PendarvisParkMartinCountv:@
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Matrix SampleID VolumeCollected(L) LocationCollected
*Sedixnent Mass (g)

SurfaceWaterSite#1 MC-601H 1 PendarvisParkMartinCounty
SurfaceWater Site#1 MC-603H 1 Pendarvis Park Martin County

Surface Water Site#1 MC-604H I Pendarvis Park Martin County

Surface Water Site#1 MC-605H I Pendarvis Park Martin County

Surface Water Site#2 MC-606B 1 Martin County Marina

Surface Water Site#2 MC-606K I Martin County Marina

Surface Water Site#2 MC-606H I Martin County Marina

Surface Water Site#3 MC-607B I StuartHarbor

Surface Water Site#3 MC-607K 1 StuartHarbor

Surface Water Site#3 MC-607H I StuartHarbor

Sediment Site#1 MC-610B 200* Pendarvis Park Martin County

Sediment Site#1 MC-610K 200* Pendarvis Park Martin County

Sediment Site#2 MC-611B 200* Martin County Marina

Sediment Site#2 MC-611K 200* Martin County Marina

Sediment Site#3 MC-612B 200* StuartHarbor

Sediment Site#3 MC-612K 200* StuartHarbor

Sediment FieldBlank MC-613B StuartHarbor

Sediment FieldBlank MC-613K StuartHarbor

Sediment FieldBlank MC-614B StuartHarbor

Sediment FieldBlank MC-614K StuartHarbor

POTW Effluent MC-639B I North Port WV@TP

POTW Effluent MC-640B 1 North PortWV;TP

POTW Effluent MC-641B I North PortWWTP

POTW Effluent MC-642B I North PortWWTP

POTW Effluent MC-639K I North Port WWTP

POTW Effluent MC-640K I North Port V;V@'M

POTW Effluent MC-641 I North Port V;WTP

POTW Effluent MC-642K I North Port WWTP

POTW Effluent MC-639H -1 North Port WWTP

POTW EffluentBlank MC-643B North Port WWTP

POTW EffluentBlank MC-643K North PortWWTP

POTW EffluentBlank MC-643H North PortWWTP

POTW Effluent MC-640H -1 North PortV;WTP

POTW Effluent MC-641H 1 North Port WWTP

POTW Effluent MC-642H 1 North PortWWTP

POTW Sludge MC-644B 200* North PortV;V;TP

POTW Sludge MC-644K 200* North PortWWTP

POTW Sludge Blank MC-645B North Port WWTP

POTW Sludge Blank MC-645K North PortV;WTP

Urban Air(Vapor) MC-646B 1PUF Port St.Lucie FD Station#5

Urban Air(Particulate) MC-647B IFitter Port St.Lucie FD Station#5

Urban Air FieldSpike MC-648B IPUF Port St.Lucie FD Station#5

Urban Air FieldSpike MC-649B IFilter Port St.Lucie FD Station#5

Urban Air FieldBlank MC-650B IPUF Port St.Lucie FD Station#5

Urban Air FieldBlank MC-651B lfilter Port St.Lucie FD Station#5

LandfillLeachate MC-635B I PortSt.Lucie Landfill

LandfillLeachate MC-635K I PortSt.Lucie Landfill

LandfillLeachate MC-635H 1 PortSt.Lucie Landfill

LandfillLeachate Blank MC-636B PortSt.Lucie Landfill

LandfillLeachate Blank MC-636K Port St.Lucie Landfill

LandfillLeachate Blank MC-636H Por-tSt.Lucie Landfill
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Matrix SampleID Volume Collected(L) Location Collected

*Sediment Mass (g)

Quiet SurfaceWater' MC-684B I Mapp RDJSW Chapman Way

Quiet SurfaceWater' MC-684K Mapp Rd./SW Chapman Way

Quiet SurfaceWater' MC-684H Mapp Rd./SW Chapman Way

Quiet SurfaceWater' MC-685B ITripBlank Mapp Rd./SW Chapman Way

Quiet SurfaceWater' MC-686B ippRd./SW Chapman ay_

4.3InstrumentationResults

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

M3-MC-Fl. 1,theairsampler calibrationisacceptableifitiswithin10% of theexpectedresults.
To determinetheacceptableresultsa calibrationwas conductedinDuxbury priortotheinitiation

ofthestudy.The initialcalibrationcurveresultedingR
2 valueof 0.995. The calibrationcurves

generatedin Columbus and PortSt.Luciehad R
2 valuesof0.999 and 0.995respectively.The

percentdifferenceinrecordedvaluesfrom theinitialcalibrationrangedfrom 0.0% to-6.73% for
Columbus and 0.0% to5.26% forPortSt Lucie.

Sitelocationswere determinedusinga Garn-lin12X L GPS. The accuracyoftheGPS unitwas
verifiedpriortodeparturefrom Duxbury by comparing a verifiedlocationon Battelleproperty
versusthelocationdeterminedby theinstrument.The distancebetween thebenchmark and

instrumentvaluewas 32.19 meters.

The GPS operationwas verifiedinColumbus GA usinga benchmark atthePine Grove Landfill.
Followingshipment toGeorgia theinstrumentwas reinitializedautomatically.Thiswas

Ih
conducted atthefirestationon July26 . Within severalminutes of theprocess,theunitwas
displayingmaps and locationsof thelocalarea,which indicatedthatitwas working properly.
The resultsof theverificationsforeach samplingday arepresentedinTable 11.

The coordinatesforthebenchmark were in northingand easting.They were recordedon thelog
forms in thisformatand were convertedtolatitudeand longitudeby Ned Morse of Battelle
Duxbury Operations.The resultof theverificationforColumbus was a differenceof 10 meters
between thebenchmark valueand theinstrumentvalue.The readingswere thenenteredintothe
GPS and calculatedin latitudeand longitude.

No benchmark referenceverificationwas obtainedfrom PortSt.Lucie.The Garmin 12XL
OperatorsManual statesthatiftwo citiesarewithin500 milesof each other,a second

verificationisnot needed. Because PortSt.Lucie FL iswithin500 milesof Columbus GA, a
second verificationwas notconducted and no positionforthiscitywas obtained.

According theQAPP, theminimum distancebetween sedimentsamplingsitepositionsshould be
> 500 feet.The followingresultshave been calculatedusingtheGannin GPS. The distance

from Columbus SiteIto Site2 is1378 ft.,thedistancefrom Site2 toSite3 is787 ft.and the
distancefrom Site1to Site3 is2132 ft.The distancefrom PortSt.Lucie Site1 to Site2 is1574
ft.;thedistancefrom Site2 toSite3 is7808.8 ft.and thedistancefrom Site1 toSite3 is6496 ft.
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Table9.SamplingSitePositionsinColumbus GA

SamplingL cation Latitude Longitude Address

Fire Station#1,Tap water site#2 N 32027'55.5" W 84059'22.1" 201 10thAvenue

HolidayInn,Tap watersite#1 N 32028'18.7" W 84059'20.0" 1325 VeteransPKVirY

Metro Boat Ramp N 32031'19.0" W 84059'29.3" RiverRoad

Pumping StationSite#1 N 32031'03.8" W 84059'46.6" RiverRoad

MunicipalMarina Site#2 N 3203I'l2.8" W 84059'34.6" RiverRoad

Municipal Marina Tap water Site#3 N 32031'19.0" W 84059'29.3" Oliver Lake \River Rd.

Columbus Waterworks(effluent) N 32031'03.5" W 84059'14.7" River Road

Columbus Water Works (influent) N 3203 1'02. 1'9 W 84059'47.8" Pumping stationat

Dam \River Rd.

Columbus WWTP N 32024'35.2" W 84058'44.7" S. Lumkin Rd.

Quiet Water Stonewoods Farm N 32034'17.3" W 85000'48.6" Better's Lake

Pine Grove Landfill N 32028'56.3" W 8405 1'17.0" 7160 Sacerdate Lane

Table10.SamplingSitePositionsinPortSt.Lucie,FL

Sampling Location Latitude Longitude Address

Holiday Inn Site# I Tap N 27016'46.2" W 80017'30.1" S. Federal Hwy

Fire Station #5 Site#2 Tap N 27016'21.8" W 80018'14.6" 1616 Port St.Lucie Blvd

Pendarvis Park Site#3 Tap N 27011'15.2" W 80016'12.9" Martin county, Pendarvais

Park

Northport WWTP N 27020910.7" W 8002 1'08.7" 281 St. James Ave

Drinking Water Plant N 27018'32. 1" W 80020'37.8" 100 1S.PrinevilldRd

Port St.Lucie Landfill N 27023'21.4" W 80023'53.1'9 6120 Glades Cutoff Rd

Quiet Water Palm City,FL. N 2701 l'OO. 1 W 80016'20.4" Mapp Rd \SW Chapman

Way

Pendarvis site#1 N 27011'15.2" W 80016'12.9" Pendarvis Cove Park

Municipal Marina site#2 N 2701 l'OO.I" W 80016'08.7'9 MartinCounty Marina

Stuart Harbor site#3 N 27012'13.6" W 80015'43.0" North side of Roosevelt

draw bridg

Table 11.GPS PositionVerificationResults

CalibrationLocations Columbus GA Port St.Lucie

Waypoint PositionatLandfill N 32029'18.96"/W 8405l'i0.48" Not needed citiesarewithin500

(Accepted) miles of each other

GPS DerivedPosition N 32029'18.83"/W 84051'09.9"

(Measured)

Difference 0.1 kilometers - bearing 00'

4.4Communications

Therewereno pertinentconversationssurroundingthecollectionofsamplesatthevarious

facilitiesthatwere sampled. Contactsand employees of the facilitiesinboth citieswere very

helpfultoour sampling process. During thecourse ofcollectingsurfacewater samples inboth
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Columbus'and PortSt.Lucie,members ofthegeneralpublicinquiredaboutthesamplingeffort.
Ineachcasea generalanswer was offeredand allinterestedpartieswere satisfied.

5. DEVIATIONS AND COPSECTIVE ACTIONS

Durin-thecollectionof samplesfrom Columbus, GA andPortSt.Lucie,FL thefollowing
QAPP deviationswere encountered

• POTW inletsampleswere notcollectedineithercity,due tohealthrisks.

0 A finalIpm readingwas notdocumented fortheairsamplerattheend ofthecollection
period.Thus onlytheinitialvaluewas usedtodeterminethe"average"flowrate.

• The clientrequestedthatfood itemsnotbe collected.

• Weather notationswere notincludedinthefieldrecord.

• Manufacturerlabelswere usedbecauseofproblemswiththeBattellelabels.

• The airsampleswere notfieldspikedbutratherlaboratoryspikedatBattelleDuxbury.

The followingdeviationswere notedduringtheColumbus Georgiasurvey:

• PineGrove LandfillinColumbus hasgravityfedleachatepond,which isaccessiblethrough
a manhole. A singleattempttocollectsamplesfrom thisleachatesourcewas unsuccessful.
Due tonoxiousfumes and confinedspaceentry,an alternatemethod was developed,with the
helpofthesitesupervisor,Mr. Ralph Jackson.Usingjumper cables,samplebottlesand pre-
approvedpackingtapewe were abletocollectthesample successfully.A telescopicpole
andbucketwas purchasedforfuturesituations.

• ContrarytotheQA.PP thespikedfilterand PLTF forColumbus were shippedtothefieldon
blueice.The PUF, filter,and blueicewere eachindividuallysealedinziplockbagsthatdid
notleakand soblueicedidnotcome incontactwiththefilterorthePUF. Inthefuturethe
filterand PUF withbe senton dryice.

The followingdeviationsoccurredduringthePortSt.LucieFloridasurvey

The QA ProjectPlanSection7.3.5.statesthat"whole (bulk)waterwillbe collectedfrom three
siteswithina surfacewatersourceofdrinkingwater,and atthewatertreatmentplantinfluent
andoutflow...Ifthedrinkingwatersourceisgroundwaterthenthesurfacewatersampleswill
be collectedfrom any selectedlake,pond,orriver...".InPortSt.Lucie,drinkingwateris
pumped from groundwaterand sothesurfacewatercollecteddoesnotrelatetodrinkingwater
supplies.Sampling specificsfollow:

FinalField RptColumbusGA PortSt.LucieFL
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The pr6jectmanager gave coordinatesforsurfacewater collection;thesecoordinateswere
not accessibledue to privatepropertyand needed tobe modified. Surfacewater from Por-t
St.Lucie was collectedfrom thePortSt.Lucie River,which isbrackish(partiallymixed with
seawaterand slightlysaline).Intakeand outflow drinkingwatersamples were collectedfrom

themunicipaldrinkingwaterplant.

Sludge from thePortSt.Lucie POTW was pre-treatedsludge.Aftersampling atthePOTW,
itwas discoveredthatplantstaffdidnot takesludgefrom theappropriatesludgechamber.
The plantmanager, Mr. CarlNorton was contactedtoconfirm theexactsampling location.
He informed us thatthesludgewas collectedfrom theChlorineContactChamber.

The accuracyoftheGPS was notverifiedinPortSt.Lucie. At thiscityabenchmark could
notbe found and theaccuracyof theGPS was notverified.The manual fortheGPS
indicateshowever thatiftwo citiesarewithin500miilesthana second verificationisnot

needed.

Quiescentwater was not sampled atthepre-designatedsitebecauseitwas farfrom theother

samplingsitesand timewas short.The Battelleprojectmanager, Marcia Nishiokaapproved
changing thelocationforthisreason.
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FieldReportAddendum - Columbus,GeorgiaandPortSt.Lucie,FloridaSurveys

AtmosRhericSaLaRlingDetails.Thefollowingdetailsareincludedheretocompletethefieldrecordwith
respecttosamplerpositioning.

Columbus,GA: The airsampleratthissitewas positionedapproximatelyIfootfrom the2-storyfire
station(station#1) locatedat201 10thStreet.

PortSt.Lucie,FL: The airsamplerinPortSt.Luciewas positionedapproximately3 feetfrom the2-
storyfirestation(station#5) locatedat1616 PortSt.LucieBoulevard.

SurfaceWater Samplin .The followingdetailsareincludedheretocompletethefieldrecordwithrespect
tositecharacteristics.

Columbus,GA: The surfacewatercollectedateach of3 siteslocatedwithinOliverLake ineverycase
was collectedwithin2 inofshoreinca.0.5indepth.The clientauditedthissite.Samples were collected
as a team:one personwaded intothewater,thesecond personpreparedand transferredthesample bottles
asrecommended by theclient.Inthisway thefieldcrew reducedtheriskofre-suspendingsediments.
Re-suspendedbottom sedimentswere avoided.

PortSt.Lucie,FL: The surfacewatercollectedateach ofthe3 siteswithinthePortSt.LucieRiver
System was collectedineach casewithin2 inofshoreinca.0.5m depth.Re-suspended bottom
sedimentswere avoidedineach case.
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