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1. INTRODUCTION

The objectiveofthesamplingtaskinthisstudyistocollectrepresentativesamplesfortrace-
levelanalysisofFOSE-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
consumptionfacilitiesand arematched tostudycitiesbasedon generallocation,populationsize,
and drinkingwatersource.

During theinitialphaseofthestudy,phone callswere made tomunicipalagenciesrequesting
accesstovariousmatricesofinterest.Based upon thelevelofcooperationreceivedfrom the
municipalagencies,appropriatesamplingstrategieswere developed.The QualityAssurance

14 ProjectPlan(QAPP) and theSurveyPlancontaintheappropriateinformationconcerningthe
matricesforcollectionand methods tobe utilizedforthisprocess.

lm The fullprojectsamplingscopeisaccomplishedusingtwo fieldteams:1)Battelle'sDuxbury
Personnelcollectdrinking'water,POTW, landfilland urbanairsamples,and 2)Battelle'sMarine
SciencesLaboratory(N4SL)personnelcollectsurfacewatermicrolayer,bulkwaterand finfish
samples.ThisreportsummarizestheDuxbury team effort.A separatereportsununarizesthe
MSL activities.

1.1 Survey SpeciricApproval

InColumbus GA, approvalwas obtainedforsample collectionatthePubliclyOwned Treatment
Works (POTW), municipaldrinkingwaterplant,themunicipallandfill,and theColumbus Fire
Department(foratmosphericsampling).InPortSt.LucieFL, approvalwas obtainedforthe
POTW, municipaldrinkingwaterplant,themunicipallandfilland thePortSt.LucieFire
Department(foratmosphericsampling).Table 1 highlightsthecitiesvisitedduringthissurvey
andtheapprovalsgrantedby municipaldepartments.

Table1.MunicipalitiesSampled and ApprovalsGrantedDuringSurvey
City Studyor FlreDepartment I'@OTW Ddnking Munidpat

Control (AirSampling) Water Plant Landfdl

ColumbusGA Control V,

PortSt. Control
LucieFL

2. MIETHODS

The collectionofenvironmentalsampleswas conductedaccordingtoStandardOperation
Procedures(SOP's).The Sop's usedintheMulti-CityStudywere writtenby Battelleand are
used totrainpersonnelpriortofieldactivitiesand alsoserveasreferencedocuments whileinthe
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field.These documents,alongwiththeQAPP, serveastheguidancedocuments forthe
collectionoffieldsamples.The methods usedforcollectionaresummarized below.

F4 The collectionofpositiondata(latitudeand longitude)was completedattheColumbus and Port
St.Luciesamplinglocationusinga Garmin 12XL 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 vaporphase compounds
usinga glass-fiberfilterforparticulatematterand Polyurethanefoam (PUF) forthevaporphase.
Water samplesfrom drinkingwatersupplies,POTW'S, and landf

'
illswere collectedaccordingto

SOP M3-F-2-0. Surfacewatersampleswere collectedviadirectsubmersion,tapwaterand
drinkingwatersuppliedby themunicipalplantwere collectedviaa valvesystem,and effluent
was collectedusingeithera bucketorsmallsamplingbeaker.Sediment sampleswere collected
usinga stainlesssteelspoon,accordingtoBattelleSOP M3-F-7.0. Sludgein-Columbus was
collectedusinga valvesystem.SludgeinPortSt.Lucie was 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
Pickuv rentalvehicleand proceedtoFederalExpresstopickup supplies
Proceedtomeet withChiefWaters,Columbus FireDepartment.Discusslocationof
Atmosphericsampler,we agreeon Station#1
Arriveatfirestation#1 andplaceairsamplingunitbehindbuildingforsample
collection

1620 Conductcalibrationofairsamplerandstartsamplingfor12hrperiod
1650 Made phone callsforthecollectionofwatersampleson July27'
1700 Returntohotel

Table3.Chronology ofEvents on July27,1999

0820 ArriveatFireStation#1;coflectfilterand PUF sample.Cleanedsamplerandcollected
uali controlsamples

Site2 tapwatersamplescobectedatStation#1 followingthecompletionofair
sampling

0950 ArriveatColumbus Water Works,contactedJimPattersonforcollectionofDrinking
watersamples.Finishedwatercollectedatthefacility,untreatedwatercollectedatthe
pumping stationattheDam
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1030 SiteI Surfacewaterand sediments=Vles collectedoutsideofthepumping stationat
theDam

1100 Site2 surfacewaterand sedimentssamplescollectedattheMunicipalMarina
1.115 Site3 surfacewaterand sedimentssamplescollectedattheMunicipalMarina
1140 Site3 Tap watertakenfrom mstroom ofMunicipalMarina
1215 ArrivedatStonewoods Farm where theQuietbody of waterwas collected
1415 ArrivedatthePine Grove Land fill.With theassistanceofMr. Ralph Jackson,sample

was collectedfrom leachatewell,directlyintosamplebottle
1600 ArrivedatColumbus wastewaterTreatmentPlant.Talkedwith1,@&.Tom West. Effluent

samplesc lectedviaplasticcontainer
1630 Collectedsludgesample viacollectionvalve
1700-1900 ArrivedattheHolidayInn Columbus collectedsiteITap water

Began sp ng fieldspikesamples
s lecoolersforfinalshipment todesignatedsites

ArriveatFederalExpressfortheshipmentofsamples

Table 4.Chronology ofEvents on July 28,1999

1115-1720- DepartColumbus forW. Palm Beach
ArriveW. Palm Beach
Pickup van,head toPortSt.Lucie. Made calltoRon Parishtomake arrangementsfor
airsamplersetup
Checked intohotel.Headed tostation#5 tosetup airsampler
Setup airsampler
Startedairsamplerfortheperiodof 12hours

Table 5.Chronology of,Events on July 29,1999

.0800-0820 Arrivestation# 5 collectfilterand PUF sample.Cleanedsamplerand collectedquality
controlsamples
Site2 Tap watersamplescollectedfrom outsidefaucetatstation#5

0930 ArrivePortSt.Lucie DrinkingWater Plant.With theapprovalofGary Basham,
untreatedwater was collectedfrom outsidefaucet,finishedwaterwas collectedinthe
lab

1130 ArrivedatNorthportWV;T? effluentcollectviacollectionbucket.Sludgewas taken
from Chlorinecontactchamber viasmallcollectionbucket

1205 ArrivedatPortSt.LucieLandfill.ContactedRon Robertswho gave approvaltosample
leachatefrom theleachatepond viabucket

1345 'SiteI surfacewater/ sedimentcollectedfrom PendarvisCove Park
1345 Site3 Tap watercollectedfrom restroomofPendarvisCove Park
1415 Site2 Surfacewater/sedimentcollectedfrom MartinCounty Marina
1500 QuietBody ofwaterco.1lectedata pond on thecomer ofSW Mapped Rd. and SW

_ggman Way
1530 Site3 Surfacewater/sedimentcollectedfrom theNorth sideofRooseveltdrawbridge,

Stuart
1730-1800 --LSiteITap watercollectedfrom HolidayInnPort.St.Lucie

Packedcoolerswith iceinpreparationforshipmenton July3e
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Table 6.Chronology ofEventson July30,1999

0800-1600 ArriveatFederalExpresstoshipsamples.Samples shippedsuccessfully
DrivetoW. Palm Beach fora 10 am flighttoOrlandoFloridaF4 Leave OrlandoFloridaforBoston
ArriveatLogan IntemationalAirportBoston

4. RESULTS

This survey,aspartof theMulti-CityStudy,resultedinthe collectionofthe samples describedin

Tables3-5 of theQAPP and Amendment I toRevision 1. The followingsectionsdescribethe
resultsofthesamplecollectioneffortthatoccurrrdduringthissurvey.

4.1Sample Matrix Availability

Per clientinstructionsno food itemswere collectedduringsurvey.Due toschedulingand permit
issuesno finfishwere collectedduringthissurvey.The collectionofPOTW influentdidnot
occurateitherColumbus orPortSt.Lucie due tohealthconcerns.Both POTW influentstreams
availableforsamplingcontainedbiologicalhazards.The staffatfacilitiesinboth citiesindicated
thatthechlorinationprocessoccurs followingsecondarytreatment.

Also collected,butnot includedintheQAPP, was a sample of quiet/undisturbedsurfacewater.
Thissample isintendedforuse ina long-termtransportstudythatiscurrentlybeing conducted.
The samplinglocationinPortSt.Lucie was altered,withtheapprovalof theprojectmanager
(MarciaNishioka),from theoriginalsitedue toa distanceof40 mileseach way tothesample
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 isgravityfedintoaconfinedmanhole, which was not accessibledue to safetyreasons.

oil Leachatewas collectedusingmodifiedcollectionmethods. Quiescentwaterwas collectedfrom
privatepropertyafterreceivingpermissionfrom a residentoftheproperty.Mr. JesseEldridge
(3M client)was presentatallsamplingsites.The POTW sludgeisdriedand putout inthefields
tobe mixed withsoilon site.Drinkingwaterinfluentwas sampled from a pumping stationabout
1.5milesfrom thedrinkingwater plant.

PortSt Lucie,FL: Surfacewaterwas takenfrom brackish(slightlysaline)waters,indicating

some tidal/seawaterinfluenceatthislocationwithintheiiver/estuarysystem. Multipleoyster
shellsand mangrove were observed.The WVirM isa much smallerfacilitythanthe drinkingd waterplant.Mr. Gary Basham isthedirectorofbothfacilities.With completecooperation,all
samples were collectedsuccessfully.

d
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Table 7.CollectedSamples from Columbus Georgia

matrix Sample ED Volume Collected(L) LocationCollected

DrinkingWater Unprocessed M

.

C-515B I

*SedimentMass (g)

Pumping Station@ theDam
DrinkingWater Unprocessed MC-516B I Pumping Station@ theDam
DrinkingWater Unprocessed MC-517B 1 Pumping StationCaftheDam
DrinkingWater Unprocessed MC-518B I Pumping Station@ theDam
DrinkingWater Unprocessed MC-519B I Pumping S ation@ theDam
DrinkingWater Unprocessed MC-520B Blank Pumping Station@ theDam
DrinkingWater Unprocessed MC-515K 1 Pumping Station@ theDam
DrinkingWater Unprocessed MC-516K I Pumping Station@ theDam
DrinkingWater Unprocessed MC-517K I Pumping Station@ theDam
DrinkingWater Unpmcessed MC-518K I Pumping Station@ theDam
DrinkingWater Unprocessed MC-519K Pumping Station@ theDam
DrinkingWater Unprocessed MC-520K Blank Pumping Station@ theDam
DrinkingWater Unprocessed MC-515H I Pumping Station@ theDam
DrinidngWater Unprocessed MC-517H I Pumping S tion@ theDam
DrinkingWater Unprocessed UC-518H I ion@ theDam
DrinkingWater Unprocessed MC-519H 1 Pumping Station@ theDam
DrinkingWater Unprocessed MC-520H Blank Pumping Station@ theDam
DrinkingWater Processed MC-521B 1 Columbus Water Works
DrinkingWaterProcessed MC-522B I Columbus Wat- Works
DrinkingWaterProcessed MC-523B 1 Columbus Water Works
DTinkingWater Processed MC-524B 1 Columbus Wat,--rWorks
DrinkingWater Processed MC-525B 1 Columbus Water Works
DrinkingWater Processed MC-521K I Columbus Water -Works
DrinkingWater Processed MC-522K Columbus Water Works
D,rinkingWater Processed MC-523K Columbus Water Works
DrinkingWater Processed MC-524K I Columbus Water Works
DrinkingWater Processed MC-525K I Columbus WaterWorks
DrinkingWater Processed MC-521H 1 Columbus WaterWorks
DrinkingWater Processed MC-523H I Columbus WaterWorks
DrinkingWater Processed MC-524H 1 Columbus WaterWorks
DrinkingWater Processed MC-525H I Columbus Water Works
Tap Water Site#1 MC-526B I HolidayInn
Tap Water Site#1 MC-527B 1 HolidayInn
Tap Water Site#1 MC-528B I HolidayInn
Tap Water Site#1 MC-529B 1 HolidayInn
Tap WaterSite#1 MC-530B I HolidayInn
Tap WaterBlank MC-533B HolidayInn
Tap WaterBlank MC-534B HolidayI
Tap Water Site#1 MC-526K I HolidayInn
Tap Water Site#1 MC-527K I HolidayInn
Tap Water Site#1 MC-528K I HolidayInn
Tap Water Site#1 MC-529K I Holida;Inn
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 Holiday
Tap Water Site#1 MC-528H I HolidayInn
Tap Water Site#1 MC-529H I HolidayInn
Tap Water Site#1 MC-530H I HolidayInn
Tap Water Blank MC-533H HolidayInn
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Matrix SampleIOD VolumeCollected(L) LocationCollected
*SedimentMass(g)

TapWaterBlank MC-534H HolidayInn
Tap Water Site#2 MC-531B CFD Station#1
Tap Water Site#2 MC-531K CFD Station#1
Tap Water Site#2 MC-531H CFD Station#1
Tap Water Site#3 MC-532B MetropolitanBoatRamp
Tap Water Site#3 MC-532K MetropolitaBoatRamp
Tap Water Site#3 MC-532H I MetropolitanBoatRamp
SurfaceWater Site#1 MC-501B 1 Pumping StationbehindtheDam
SurfaceWater Site#1 MC-502B 1 Pumping StationbehindtheDam
SurfaceWater Site#1 MC-503B I Pumping StationbehindtheDam
SurfaceWater Site#1 MC-504B 1 P;-r@p-iniStationbehindtheDam
SurfaceWater Site#1 MC-505B 1 Pumping StationbehindtheDam
SurfaceWaterBlank MC-508B Pumping StationbehindtheDam
SurfaceWater Blank MC-509B Pumping StationbehindtheDam
SurfaceWater Site#1 MC-501K 1 Pumping StationbehindtheDun
SuifaceWater Site#1 MC-502K 1 Pumping StationbehindtheDam
SurfaceWater Site#1 MC-503K 1 Pumping StationbehindtheDam
SurfaceWater Site#1 MC-504K I Pumping StationbehindtheDam
SurfaceWater Site#1 MC-505K 1 Pumping StationbehindtheDam
SurfaceWater Blank MC-508K Pumping StationbehindtheDam
SurfaceWater Blank MC-509K Pumping StationbehindtheDam
SurfaceWater Site#1 MC-501H I Pumping StationbehindtheDam
SurfaceWater Site#1 MC-503H 1 Pumping StationbehindtheDam
SurfaceWater Site#1 MC-504H 1 Pumping StationbehindtheDam
SurfaceWater Site#1 MC-505H I Pumping StationbehindtheDam
SurfaceWater Blank MC-508H Pumping StationbehindtheDam
SurfaceWater Site#2 MC-506B 1 MunicipalMarina
SurfaceWater Site#2 MC-506K 1 MunicipalManna

IN
SurfaceWater Site#2 MC-506H 1 MunicipalManna
SurfaceWater Site#3 MC-507B I MunicipalMarina
SurfaceWater Site#3 MC-507K I MunicipalMarina
SurfaceWater Site#3 MC-507H I MunicipalManna

IN Sediment Site#1 MC-510B 200* Pumping StationbehindtheDam
Sediment Site#1 MC-510K 200* Pumping StationbehindtheDam
SedimentSite#2 MC-51 1B 200* MunicipalMarina

14 SedimentSite#2 MC-511K 200* MunicipalManna
SedimentSite#3 MC-512B 200* MunicipalMarina
SedimentSite#3 MC-512K 200* MunicipalMarina

14
SedimentBlank MC-513B MunicipalMarina
SedimentBlank MC-513K MunicipalManna
SedimentBlank MC-514B MunicipalMarina14
SedimentBlank MC-514K MunicipalMarina
POTW Effluent MC-539B 1 Colwnbus WNVTP
POTW Effluent MC-540B 1 Columbus WVNT
POTW Effluent MC-541B I Columbus WWTP

14 POTW Effluent MC-542B 1 Columbus VRWIP
POTW EffluentBlank MC-543D I Columbus WWTP
POTW EffluentBlank MC-543K I Columbus W W I'll

14 POTW EffluentBlank MC-543H 1 Columbus VVWTP
POTW Effluent MC-539K I Columbus VV-WT?
POTW Effluent MC-540K I ColumbusWWW

14
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q matirix SampleID VolumeCollected(L) LocationCollected
*SedimentMass(g)

POTW Effluent MC@541K I Columbus WWTP

POTW Effluent MC-542K I Columbus VVWT?

POTW Effluent MC-539H 1 Columbus WWT?
POTW Effluent MC-541H 1 Columbus WWTP

POTW Effluent MC-542H 1 Columbus WWTP
POTW Sludge MC-544B 200* Columbus VRWT?

POTW Sludge MC-544K 200* Columbus WWTP

POTW Sludge Blank MC-545B Columbus WWTPW4 POTW Sludge Blank MC-545K Columbus WWT?
Urban Air (Vapor) MC-546B I PUIF CFD Station#1
Urban Air (Particulate) MC-547B 1 Filter CFD Station#1
Urban Air Field Spike MC-548B 1PUF CFD Station#1
Urban Air Field Spike MC-549B IFilter CFD Station#1

Urban Air FieldBlank MC-550B IPUF CFD Station#1
Urban Air FieldBlank MC-551B IFilter CFD Station#1

LandfillLeachate MC-535B I 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 I Stone Wood Farm
Quiet Surface Water' MC-584K I Stone Wood Farm

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

QuietSurfaceWater' MC-585B I Trip Blank Stone Wood Farm
quiet Surface Water' MC-586B I Trip Blank Stone Wood Farm

'Samplesarenotpartofthisstudy

Table 8. Collected Samples from Port SL Lucie FL

Matrix Sample ED Volume Collected (L) Location Collected

*Sediment Man (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 Facilitv
Drinking Water Unprocessed MC-619B I St.Ludie Drinking Water Facility
Drinking Water Unprocessed MC-615K I St.Lucie Drinking Water Facility
Drinking Water Unprocessed MC-616K I St.Lucie Drinking Water Facility
Drinking Water Unprocessed MC-617K I St.Lucie Drinking Water Facilitv
Drinking Water Unprocessed MC-618K I 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 Drinking Water Facility
Drinking Water Unprocessed MC-615H I St.Lucie Drinking Water Facility

'DrinkingWater Unpmcessed MC-617H I St.Lucie Drinking Water Facility
Drinking Water Unprocessed MC-618H I St.Lucie Drinking Water Facility
Drinking Water Unprocessed MC-619H 1 SL Lucie Drinking Water Facility
Drinking Water Processed MC-621B I St.Lucie Drinking Water Facility
Drinking Water Processed MC-622B I St.Lucie Drinking Water Facility
Drinking Water Processed MC-623B 1 St.Lucie Drinking Water Facility
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Matrix Sample ID Volume Collected(L) LocationCollected
*SedimentMass (g)

DrinkingWaterProcessed MC-624B SL LucieDrinkingWaterFacility
DrinkingWaterProcessed MC-625B St.LucieDrinkingWaterFas@@
DrinkingWaterProcessed MC-621K St.LucieDrinkingWaterFacility

DrinkingWater Processed MC-622K SL LucieDrinkingWaterFacility
DrinkingWater Processed MC-623K St.LucieDrinkingWaterFacility
DrinkingWater Processed MC-624K St.LucieDrinkingWater FaRi@@
DrinkingWater Processed MC-625K St.LucieDrinkingWaterFacility
DrinkingWater Processed MC-621H St.LucieDrinkingWaterFacility
DrinkingWater Processed MC-623H St.LucieDrinkingWaterFacility
DrinkingWater Processed MC-624H St.LucieDrinkingWaterFacility
DrinkingWater Processed MC-625H St.LucieDrinkingWaterFacility
Tap Water Site#1 MC-626B HolidayInn
--TapWater Site#1 MC-627B HolidayIm
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
-TapWater 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 PendarvisParkMartinCounty
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 PendarvisParkMartinCounty
Tap Water Blank MC-634K PendarvisParkMartinCounty
SurfaceWater Site#1 MC-601B PendarvisParkMartinCounty
SurfaceWater Site#1 MC-602B PendarvisParkMartinCounty
SurfaceWater Site#1 MC-603B PendarvisParkMartinCounty
SurfaceWater Site#1 MC-604B PendarvisParkMartinCounty
SurfaceWater Site#1 MC-605B PendarvisParkMartinCounty
SurfaceWaterFieldBlank MC-608B PendarvisParkMartinCounty
SurfaceWaterFieldBlank MC-608K PendarvisParkMartinCounty
SurfaceWaterFieldBlank MC-608H pendarvisParkMartinCounty
SurfaceWaterFieldBlank MC-609B pendarvisParkMartinCountv
SurfaceWaterFieldBlank MC-609K PendarvisParkMartinCounty
SurfaceWater Site#1 MC-601K I PendarvisParkMartinCounty
SurfaceWater Site#1 MC-602K I PendarvisParkMartinCounty
SurfaceWater Site#1 MC-603K I PendarvisParkMartinCounty
SurfaceWater Site#1 MC-604K I PendarvisParkMartinCounty
SurfaceWat- Site#1 MC-605K I PendarvisParkMartinCounty
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Matrix SampleID Volume Collected(L) LocationCollected
*SedimentMass (g)

Surface Water Site#1 MC-601H PendarvisPark Martin County

Surface Water Site#1 MC-603H PendarvisPark Martin County

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

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

Surface Water Site#2 MC-606B 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 1 StuartHarbor

14 surface Water Site#3 MC-607K I StuartHarbor

Surface Water Site#3 MC-607H I StuartHarbor

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

Sediment Site#1 MC-610K 200* Pe-niiarvisPark Martin County

Sediment Site#2 MC-61 IB 200* Martin County Marina

Sediment Site#2 MC-61 IK 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 PortWWT?

POTW Effluent MC-640B 1 North Port WWT?

POTW Effluent MC-9-41B I North Port WWT?

POTW Effluent MC-642B I North PortWWTP

POTW Effluent MC-639K I North PortWWTP

POTW Effluent MC-640K I North PortWWTP

POTW Effluent MC-641K I North PortWWTP

POTW Effluent MC-642K I North PortWWTP

POTW Effluent MC-639H I North PortV;WTP

POTW EffluentBlank MC-643B North PortWWT?

POTW EffluentBlank MC-643K North PortWWTP

POTW EffluentBlank MC-643H North PortWWTP

POTW Effluent MC-640H 1 North PortWWTP

POTW Effluent MC-641H I North PortWWTP

POTW Effluent MC-642H I North PortWWTP

POTW Sludge MC-644B 200* Nordi PortWWTP

POTW Sludge MC-644K 200* North PortWWT?

POTW Sludge Blank MC-645B North PortWWT?

POTW Sludge Blank MC-645K North PortWWTP

Urban Kir(Vapor) MC-646B IPUF Port St.Lucie FD Station#5

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

Urban Air Field Spike MC-648B IPTJF Port St.Lucie FD Station#5

Urban Air Field Spike MC-649B lfilter Port St.Lucie FD Station#5.

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

Urban Air FieldBlank MC-65 IB IFiiter Port SL Lucie FD Station#5

LandfillLeachate MC-635B I PortSt.Lucie Landfill

LandfillLeachate MC-635K I PortSt.Lucie Landfill

LandfillLeachate MC-635H I PortSt.Lucie Landfill

LandfillLeachate Blank MC-636B PortSt.Lucie Landfill

hate Blank MC-636K PortSt.Lucie LandfillLandfillLeac

LandfillLeachate Blank MC-636H PortSt.Lucie Landfill
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Matrix SampleED VolumeCollected(L) LocationCoflected

QuietSurfaceWaterl MC-684B I

*Sediment Mass (g)

Mapp RDJSW Chapman Way
-QuietSurface-Wa-te-rr- MC-684K I Mapp RDJSW Chapman Way
-QuietSurfaceWater' MC-694H I a RDJSW Chapman Way
QuietSurfaceWater' MC-685B ITripBlank Mapp RDJSW Chapman Way
QuietSurfaceWater' MC-686B ITripBlank Mapp RDJSW Chapman Wa

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 calibrationisacceptableifitiswithin10% ofthe expected results.
To determinethe acceptableresultsa calibrationwas conducted inDuxbury priortothe initiation

of thestudy. The initialcalibrationcurve resultedina R 2 value of 0.995. The calibrationcurves
generatedinColumbus and Port St.IAlciehad R 2

valuesof 0.999 and 0.995 respectively.The

percentdifferencein recorded valuesfrom the ihitialcalibrationranged from 0.0% to -6.73% for
Columbus and 0.0% to 5.26% forPort StLucie.

Sitelocationswere determined using a Garmin 12X L GPS. The accuracyof the GPS unitwas

verifiedpriortodeparturefrom Duxbury by comparing a verifiedlocationon Battelleproperty

versusthe locationdetermined by the instrument.The distancebetween thebenchmark and
instrumentvalue was 32.19 meters.

The GPS operationwas verifiedinColumbus.GA using a benchmark atthe Pine Grove Landfill.
Following shipment toGeorgia the instrumentwas reinitializedautomatically.This was

conducted atthefirestationon July26h. Within severalminutes oftheprocess,the unitwas

displayingmaps and locationsof the localarea,which indicatedthatitwas working properly.

The resultsof the verificationsforeach sampling day arepresentedinTable 11.

The coordinatesforthe benchmark were innorthing and easting.They were recorded on thelog
forms inthisformat and were convertedto latitudeand longitudeby Ned Morse ofBattelle

Duxbury Operations.The resultof the verificationfor Columbus was a differenc'eof 10 meters
between the benchmark value and the instnlxnentvalue. The readingswere then enteredintothe

GPS and calculatedinlatitudeand longitude.

No benchmark referenceverificationwas obtainedfrom Port St.Lucie. The Garmin 12XL

OperatorsManual statesthatiftwo citiesarewithin 500 miles of each other,a second

verificationisnot needed. Because PortSt.IAicieFL iswithin500 miles ofColumbus GA, a

second verificationwas not conducted and no positionforthiscitywas obtained.

According the QAPP, the minimum distancebetween sediment sampling sitepositionsshould be

>-500 feet.The followingresultshave been calculatedusingthe Garmin GPS. The distance

from Columbus SiteIto Site2 is1378 ft.,the distancefrom Site2 toSite3 is787 ft.and the

distancefrom Site1to Site3 is2132 ft.The distancefrom PortSt.Lucie Site1 toSite2 is1574

ft.;thedistancefrom Site2 to Site3 is7808.8 ft.and the distancefrom Site1 to Site3 is6496 ft.
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Table 9.Sampling SitePositionsinColumbus GA

Sampling Location Latitude Longitude Address
Fire Station#I,Tap watersite#2 N 32027'55.5" W 84059'22. 1" 201 10" Avenue

Holiday Inn,Tap water site#1 N 32"*28'18.7" W 84059'20.0" 1325 Veterans PKWY

Metro Boat Ramp N 32031'19.0" W 84059'29.3" River Road

Pumping StationSite#1 N 3203 1'03.8" W 84059'46.6" River Road

Municipal Marina Site#2 N 32031'12.8" W 84059'34.6" River Road

Municipal Marina Tap water Site#3 N 32031'19.0" W 84059'29.3" OliverLake \RiverRd.

Columbus Water works (effluent) N 32031'03.5" W 84059'14.7" River Road -

Columbus Water Works (influent) N 3203 1'02.1" W 84059'47.8" Pu;@p-ingstatio@n at

Dam \RiverRd.

Columbus WWIP. N 32c24'35.T' W 84058'44.7" S. Lumkin Rd.

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

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

Table 10. Sampling SitePositions in Port SL Lucie, lr4

Sampling Location Latitude Longitude Address

Holiday Inn Site#1 Tap N 27016'46.2" W 80017'30.1" S. Federal Hwy

FireStation#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
NorthportWWTI> N 27*20'10.7" W 8002 l'OS.7" 281 St.James Ave
Drinking Water Plant N 27018'32. 1" W 80020'37.8" 1001SIhinevill6Rd

PortSt.Lucie Landfill N 27023'21.4" W 80023'53.1" 6120 Glades CutoffRd -

Quiet Water Palm City,FL. N27011'00.1" 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 N27011'00.1" W 80*16'08.7" MartinCounty Marina -

StuartHarbor site#3 N 27012'13.6" W 80015'43.9' North sideof Roosevelt

draw bridge

Table 11.GPS PositionVeriricationResults

Calibration Locations Columbus GA Port SL Lucie

Waypoint PositionatLandfill N 32029'1 8.96"/W 8405 1'10.48" Not needed citiesare within 500
(Accepted) miles of each other
GPS Derived Position N 32029'18.83" /W 8405 1'09.9"
(Measured)

r Difference o.I kilometers- bearing 000

4.4Communications

Therewere no pertinentconversationssurroundingthecollectionofsamplesatthevarious
facilitiesthatwere sampled.Contactsand employees ofthefacilitiesinboth citieswere very
helpfultoour samplingprocess.During thecourseof collectingsurfacewater samples inboth
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Columbus and PoiiSt.Lucie,members ofthegeneralpublicinquiredaboutthesamplingeffort.
Ineachcasea generalanswer was offeredand allinterestedpartieswere satisfied.

5. DEVIATIONS AND CORRECTIVE ACTIONS

During thecollectionofsamplesfrom Columbus, GA and PortSt.Lucie,FL thefollowing
QAPP deviationswere encountered

0 POTW inletsampleswere notcollectedineithercity,due tohealthrisks.

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

The clientrequestedthatfooditemsnotbe collected.

Weather notationswere notincludedinthefieldrecord.

Manufacturerlabelswere usedbecauseofproblems withtheBattellelabels.

The airsampleswere notfieldspikedbutratherlaboratoryspikedatBattelleDuxbury.

The followingdeviationswere notedduringtheColumbus Georgiasurvey:

9 Pine.Grove LandfillinColumbus hasgravityfedleachatepond,which isaccessiblethrough
amanhole. A singleattempttocollectsamplesfrom thisleachatesourcewas unsuccessful.
Due tonoxiousfumes and confinedspaceentry,an alternatemethod was developed,withthe
helpofthesitesupervisor,Mr. Ralph Jackson.Usingjumper cables,sample bottlesand pre-
approvedpackingtapewe were abletocollectthesamplesuccessfully.A telescopicpole
andbucketwas purchasedforfuturesituations.

o ContrarytotheQAPP thespikedfilterand PUF forColumbus were shippedtothefieldon
blueice.The PUF, filter,and blueicewere eachindividuallysealedinziplockbagsthatdid
notleakand.soblueicedidnotcome'incontactwiththefilterorthePUF. Inthefuturethe
filterandPUF 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 anyselectedlake,pond,orriver...".InPortSt.Lucie,drinkingwateris
pumped from groundwaterand so thesurfacewatercollecteddoes notrelatetodrinkingwater
supplies.Samplingspecificsfollow:

FinalFieldRpt Columbus GA PortSt.LucieFL
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The projectmanager gave coordinatesforsurfacewatercollection;thesecoordinateswere
notaccessibledue toprivatepropertyand needed tobe modified.Surfacewaterfrom Port
St.Luciewas collectedfrom thePortSt.LucieRiver,which isbrackish(partiallymixed with
seawaterand slightlysaline).Intakeand outflowdrinkingwatersampleswere collectedfrom
themunicipaldrinkingwaterplant.

Sludgefrom thePortSt.LuciePOTW was pre-treatedsludge.AftersamplingatthePOTW,
itwas discoveredthatplantstaffdidnottakesludgefmm theappropriatesludgechamber.
The plantmanager,Mr. CarlNorton was contactedtoconfirmtheexactsamplinglocation.
He informedusthatthesludgewas collectedfrom theChlorineContactChamber.

The accuracyoftheGPS was notverifiedinPortSt.Lucie.At thiscitya benchmark could
notbe found andtheaccuracyoftheGPS was notverified.The manual fortheGPS
indicateshowever thatiftwo citiesarewithin500 milesthana secondverificationisnot
needed.

Quiescentwaterwas notsampled atthepre-designatedsitebecauseitwas farfrom theother
samplingsitesand timewas short.The Battelleprojectmanager,Marcia Nishiokaapproved
changingthelocationforthisreason.

FinalFieldRptColumbus GA PortSt.LucieFL
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FieldReportAddendum - Columbus,GeorgiaandPortSt.Lucie,FloridaSurveys

AtmosphericS wing detailsareincludedheretocompletethefieldrecordwithA-m-Rlin,zDetails.The follo
respecttosamplerpositioning.

Columbus, GA: The airsampleratthissitewas positionedapproximately1 footfrom the2-storyfire
station(station#1) locatedat201 lothStreet.

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

SurfaceWater SMliu- The followingdetailsareincludedheretocompletethefieldrecordwithrespect
to sitecharacteristics.

Columbus, GA: The surfacewatercollectedateach of3 siteslocatedwithinOliverJ-akeineverycase
was collectedwithin2 inofshoreinca.0.5m depth.The clientauditedthissite.Samples were collected
as a teaurone personwaded intothewater,thesecond person preparedand transferredthesample bottles
asrecommended by theclient.Inthisway thefieldcrew reducedtheriskofre-suspendingsediments.
Re-suspendedbottom sedimentswere avoided.

PortSt.Lucie,FL: The surfacewatercollectedateach ofthe3 siteswithinthePortSt.Lucie River
System was collectedineach casewithin2 inofshoreinca.0.5indepth.Re-suspendedbottom
sedimentswere avoidedineach case.

Kelly Lttel bury Operations Date

ChrisG ate.4gilo,p4aielleDuxbury Operations


