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‘Adsorption Kinetics: Replicate study samples containing the sos (orsediments or
sludges) wers equilibrated by shakingfor at least 12 hours at room temperature with 0.01
M CaCl. Study samples were dosed with the test substance at approximately 0.5 mg.
and placed on an orbital shaker. Replicate setsof thesestudysamples were removed atrspoposalstrs. Sosawren
prepared and analyzedfor the target analyte. The adsorption kinetics were determined
using this data. The lastsetofstudy samples (48 hour) were saved and used for theiri a
Desorption Kinetics (One concentration): After the adsorption kinetics23rouysamp warooproompi
removed. Thevolumeofsolutionremovedwasreplacedbyanequalvolumeof0.01 Maa Coin amo So mo olIeenoanwywha

RESULTS

Adsorption Kinetics of PFOS, 1:5 Soil:Solution Ratio,
48 Hour Time Point
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Apparent Desorption Kineticsof PFOS, 1:5 Soil:Solution Ratio,
48 hour Time Point
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‘Theriversedimentdisplayedthemostdesorptionat39%after48hours.ThesludgesamplesdidibeHN og iediaes
significantly.
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CONCLUSIONS

Perflucrooctanesulfonate (PFOS) appeared to adsorb to allof the soilisediment/siudge:lliDoescoresCERaoeameeaomens

Submit, 3Compas,Enecnmatal Laboratory, PO,Sax3501, 1. Pc,frends
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GLP Compliance Statement

i Study Title: Soil Adsorption/Desorption StudyofPotassium Perfluorooctanesulfonate
@Fos)

‘StudyIdentificationNumber:~ E00-1311

‘Thisstudy was conductedincompliancewith ToxicSubstances ControlAct(TSCA)Good
LaboratoryPractice (GLP)Standardswiththeexceptionslistedbelow:

Exceptions toGLPcompliance:

® 40CFR 972.130(c):Thereisnotanelectronicaudittrailofcorrections. The
authenticatedhardcopyprintoutsare consideredtheoriginalraw data.

= N 2G fog) /e,
E. v, StudyDirector

ptr orbit,
William K. Reagen, Tesing Faclly Management Date
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‘Quality Assurance Statement

4 SudyTide: Soil Adsorption/DesorptionofPotassium Perflorooctanesulfonate (FOS)

‘StudyIdentification Number:  E00-1311

This study wasauditedby the 3M Environmental Laboratory Quality Assurance Unit (QAU), as
indicated in the following table. The findings were reported to thestudydirector and laboratory
management

oo ee[oe [on|
oe erm [| |

eon| | |
[om |ene | mm |oem|

= G0
CAT hepresave Bae

aM Ensionerontal Laboratory Page 401703
000262



 —

‘Table of Contents

GLP COMPHACESETI ssssnd

LISOfTUBIES.sssmssssssmss

THIRassias————————

ee |

Appendix A:StudyProt060l BO-I31Lecrs 25
ADPEDIXB:ARRIVE MEDOBS rrors 51

'ETS-8-155 “Preparation ofSoil Suplsfx reliminary (Ter) SoptonStoic fo Forochersials
ETS-0-160“Preparation of Soil Suples forScreening(FerI)sndAdvanced TirTH)Sorption
StudieforFuorocbomicls a5 te Test SUbSO0E"vv:7
‘OECD106 “Adsorption-Desorption Usig aBatch EquiMeiodcro89
ETS8-155 “Analysis of PotassiumPefoorooctaneslfonai oFObesFloorocheaicasisWasteSain
[ETS-3-110 “Analysisof PtasiumPeorooctancsulonatc ofOberFuoxochermicasfnWater

APPEDix D: [iVidUa] SAOPICDIR. 191
AppiB:Qality CoRrol SATPIeDA... 281
Appendix F: Notes 0File nd DEVIGtOn FOSvss24

ADDEnCix H: Rew DAta SWRIAIICSvss 483
APPCOAixE TraGeAbilYIfOBHO....rsssssssssssns594

3MEnvironmentalLaboratory Page 50f703

000263



—_—mm——

List of Tables

Table 1. Summary Tableof PFOS Adsorb/Desorb Tier I SUES... T
Table 2. SummaryTableofPFOS Adsorb/Desorb Tier I SWesvv
‘Table 3. Summary Tableof PFOS Adsorb/Desocb Tier ISEES..vvvvsvrrn
‘Table4. CharacterizationoftheTestSubstance,TestSystem,andAnalytical Reference

SUBSAOCESrms 10
“Table 5. Test System Distribution for Study LRN-EO0-1311rrr13
Table 6. Sample Collection and Preparation for Study LRN-EO-I311ccs1
Table 7. Suitable Analytical Method Determination... 1
Table 8. Suitable Test Vessel DEICTNRHON vv 11
Table 9.Equilibrium Time for AJSOPYOR Of PFOS srr18
“Table 10: Suitable DesordSOIVEDt,MERA... 19
Table 11. StabilityofPFOS during the Study Period. 20
‘Table 12. Adsorption Kinetics ofPFOS, 1:5 Soil:Solution Ratio, 48 hourTime POint..........20
Table 13. Desorption Kineticsof PFOS, 1:5 Soi:Solution Ratio, 48 hour Tite Point... 21
Table 14. AJSOIPHODISOtDETTIS.crc 2
Table 15. DESORPHOD INES... 23

Study Personnel and Contributors

StudyDirector Sponsor
Mark E. Elicfson ‘William K.Reagan,LaboratoryManager
3M Environmental Laboratory 3M Environmental Laboratory
Building 235-09 Building 23509
935Bush Avenue 935Bush Avenue
St.Paul, MN55106 St.Paul,MN55106

‘3M EavironmentalLaboratory andProfesionalServicesContributingPersonnel
Cindy M. Carlson

(PaceAnalyticalServices, Toc, 1700ElmSt,Micucapolis,MN 55144)
Linda A. Goodspeed

(Braun nite Corporation, 6875WashingionAve. South,Mianeapalis,MN55439)
Kristin L. Terrell

(Braun IntrtcCorporation, 6875 WashingronAve. Sout,Miancapolis,MN55439)
Mark L. Anderson
(Braun Intertee Corporation,6875WashingtonAve. South, Minneapolis, MN 55439)

‘3M Environmental Laboratory Page 6of703

000264



_—_—mmmm

LocationofArchives

A——
‘Thetestmaterialsandanalyticalreferencestandardreservesamples,aswellasthesamples.
‘pertainingtotheanalyticalphaseofthisstudyarearchivedatthe3M Environmental Laboratory.

Reservesamples,digitalcopiesoforiginaldataandalloriginalpaperdatawillberetainedinthe
archivesof3M Environmental Laboratoryforaperiodofatleast 10yearsfollowingtheeffective
dateoftheapplicablefinaltestrule.

Summary

Apreliminary,screening,andadvancedstudy ofthesoiladsorption/desorptionofPotassium
Perfluorooctanesulfonatewasperformedtobetterunderstandpartitioningunderavarietyofld rt te
tested. Analyseswereconductedasdescribedby3MEnvironmental LaboratoryAnalytical

‘MethodsETS-8-159“PreparationofSoil SamplesforPreliminary(TierI) SorptionStudiesfor
FluorochernicalsastheTestSubstance”andETS-8-160“PreparationofSoilSamplesforSESESm mei
‘Resultsofthestudyarepresentedinthefollowingtables:

“Table1.SummaryTable of PFOSAdsorb/DesorbTier I Studies
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Table 2.SummaryTableofPROSAdsorbDesorbTerIStudies
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‘Table3.Summary Table of PFOSAdsorb/DesorbTierIIIStudies
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POTASSIUM PERFLUOROOCTANESULFONATE (PFOS)
(CAS Number: 2795-393

Chemical Formula: CyF 780K. ‘Molecular Weight: 538.22 g/mol

Purpose

‘Adsorption/desorptionstudiesare useful for generating essential informationon the mobility ofChemicalsand thes disrbutionin thesil, wate,adicmperiment ofov basphre. Tey
‘canbe usedinthepredictionorestimation oftheavailability of achemicalfordegradation,rnsformation and upakebyorganisms leaching profes, oat from sof and off
fromlandsurfacesintonatural waters. Adsorptiondatacanalsobe usedforcomparativeandmodeling paposes.

3MEnvironmentalLaboratory Page8 of 703
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‘Thedistributionof a chemicalbetweensoilandaqueousphasesis 8 complexprocessdepending
on numberofdifferentfactors:thechemicalnatureofthesubstance,thecharacteristicsofthe
ol, andclimatofactorssuchasrainfall,temperature, sunlightandwind. Thus,thenumerous
‘phenomenaand mechanismsinvolvedintheprocess ofadsorptionofa chemicalbysoilcannot
becompletelydefined bya simplificd laboratorymodelsuchas thepresentguideline. However,‘ven fthisattemptcannotaddress all ofthe environmentalpossibilities,itprovidesvaluable
informationontheenvironmental relevanceoftheadsorptionofa chemical.’

‘OECDguideline106isaimedat estimatingthe adsorption/desorptionbehaviorofasubstanceon
soil.Thegoal is toobainasorptionvaluethatcanbeusedto predictpartitioning under a
varietyofenvironmeatal conditions. Therefore, equilibrium adsorptioncocfTiientsfor
‘chemicalntovarioussolsa determined as afunction ofsilcharacteristics. Differentsoil
typesmustbeusdinordertoculatetheinteractionsof agivensubstancewithnaturally
‘occurringsols. Thesoilparametersthat arebelievedmost importantforadsorptionarepH,
organiccarboncontent, claycontent,an soil texture. Theproceduresoutlinedinthe guideline
aredesignedtoevaluatetheadsorptionofa chemical ondiffrentsoil types thathave avarying
rangeofpH, organiocarbon content, andsoltexture,Theguideline iscomprisedofthre tiers:
11 Tierl:ThePreliminaryStudy

LLL Thepreliminarystudyisdesignedtodetermine:
2) suitableanalyticalmethod
b) theadsorptionofthe testsubstanceontothesurfacesofth testvessels
©)thecquilibation timeforadsorptionandtheamountoftestsubstance adsorbed
atequilibrium
asuitable desorption solvent
the soil:aqueoussolution ratio

9thestabilityofthetest substance duringthestudy period.
112 ThepreparatorymethodologyforTir Lisdescribedinthe 3MEnvironmental

LaboratoryMethodETS-8-155:PreparationofSoilSamplesforPreliminary
(Tier )SorptionStudiesfor FluorochermicalsastheTestSubstance (basedon
‘OECDGuideline 106).

12 Tier Ii:ScreeningStudy:
. 12.1 Thescreeningstudyisdesignedto studytheadsorptionofthetest substancein

three differntsoil systems,onesediment, andonedried sludgebymeansof:
4)adsorption kinetics atasingleconcentration
b)determination ofdistribution coeficients KyandKoc

122 ThepreparatorymethodologyforTier I is describedinthe 3M Environmental
LaboratoryMethod ETS-8-160: Preparation ofSoil SamplesforScreening (Tier
1)and Advanced(TierII)SorptionStudiesforFhuorochemmicalsasthe Test
Substance (based on OECD Guideline 106).

13 TierIN: Adsorption IsothcrmsandDesorption Kinctics/DesorptionIsotherms
131 Theadvancedstudyi designedto:

4) determinetheFreundlichadsorption isotherms that,inturn, determinethe

¥hccarsng1 OECDGulden106

3MEnvironmental Laboratory Page 9.0f703
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influenceof concentration on the extentofadsorption onto the soils, sediment
and sludge.

tly desption by meansofdeters deorpionKinet Freunichran
132 ThepreparatorymethodologyforTierIllisdescribedinthe3MEnvironmental

Laboratory Method ETS-8-160: Preparationof Soil Samples for Screening (Tier
11) andAdvanced(TierIIT)Sorption Studies for Fluorochernicalsasthe TestSibeansmedonG3 Gdn 106,

‘

Materials and Methods

‘Chemical Characterization

Table.CaracaltheTos Saban,Ttystem nd AntsReine
‘Substances
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AllsolubilitydeterminationsofPROSTCR-00017-046wereconductedat22-25°C.

For FOSsabilty formations fo3EnverLabtey prt WAST PFOS
‘hydrolysis study).
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MethodSummaries estitleSaiTETa
«  SultableAnalyticalMethod:

Asoilofhighadsorbability (highorganiccarbonandclaycontent)isagitated withan

‘appropriate volumeof 0.01 M CaCl,solutionata1:5(w:v)ratiofor aminimumof4
‘hours.The mixtureiscentrifugedandthe aqueousphase filtered, ifnecessary.Thisar
‘volumetricflasktoreach anominal concentrationwithintheconcentrationrangethat is
likelytooccurduringthetest.This "studysample"isthenanalyzedusing HPLC/MS.
Afterthestudysample hasbeen analyzed, adeterminationismadeastowhetherEEMiiaarmiespat septtaHeREELE,SERATEEeLEBIRD DRSERS

* Selection ofOptimalSoil: Aqueous SolutionRatio,DeterminationofEquilibrationSon Aseerga +Eineeteg ete
imam rare
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S00myLPROSto.concentrationof$.Omg/L. Sufficienttubesaepreparedsuchthat
tubescanberemovedatintervals (spanning 0 to 48 hr) and theaqueousportion
analyzzd.Equilibrium i determinedbyplotingtheadsorption ofthetestsubstance over
time. Theoptimalsoil:solution ati i determinedby comparingoftheamount of
adsorption ofthetest substance atequilibium fo th varioussoil: solion ratostudy
samples.Acceptablevaluesaresoil:solutionratio tha give adepletionofthetest
chemicalgreaterthan20%andpreferably great than 50%atcquilibrium. Stabilityis
determine by a massbalancedetermination following amethanolextraction ofthesol
‘Themassbalance determination isconductedoo theon sol:solution atopersoilthat
gives adepletion ofthe test chemicalabove20%andpreferablyabove 50% at
equilibrium.

SuitableDesorptionSotvent:
Methanolwasinvestigated asthe suitabledesorptionsolvent for th tetsubstance. A
highclaycontentsoil wasdosedwiththetest substance a twolevels 0.75pg, 7.5 ug).
‘Thetest substancewasthen extracted from the studysamplesthree timeswithmethanol.
‘Thecombinedmethanolextracts are thenprepared fo analysisby HPLC/MS.

Inall cases,adequate qualityassurancesamples werepreparedand analyzed.The
equilibrationstepswereperformedat19to30degrees C.

= ETS.8160 “PreparationofSoil Samples forScreening(Tier11) and Advanced(Tier
TIT) Sorption Studies for FluorochemiecalsastheTestSubstance”
© TierTI: AdsorptionKinetis (Oneconcentration):

Appropriatesoilsandor sediments andlor sludgeswere selected fo the study. Replicate
study samples containingthesails (or sediments orsludges)aeequilibratedbyshaking
fora least 12hours atroomtemperaturewith0.01 MCaCl.Studysamplesaredosed
‘with th estsubstanceat approximately 0. mg/Landplacedonan orbital shaker.
Replicatesets ofthesestudysamplesareremovedatdesignated timepoints throughouta
48hourimeperiod. Studysamplesare thenprepared andanalyzedfor the target
analyte,Theadsorption Kinetics ar determinedusing thisdat.Thelaststofstudy
‘Sample (48hour) sresavedandusedforthedesorptionkinetics portion of themethod.

«Tier Il: DesorptionKinetics(Oneconcentration):
AftertheadsorptionKinetics experiment, the 48hourstudysamples arecentrifuged and
theaqueousphaseremoved. Thevolumeofsolution removed is replacedby an equal
volumeof0.01 MCaCl withouttestsubstance.Thenew mixture iagitateduntilthe
desorption equilibrium is reached. During a48hourperiod, at definedtimeinervals,
‘small aliquots oftheaqueousphaseareremovedand analyzed fo th target analyte. The
experiment thencontinueswith th original mixture, Thedesorptionkinetics are
determinedusingthisdaa.

« TierII: Adsorption Isotherms (Fiveconcentrations):
Fiveestsubstanceconcentrations areused, covering twoordersofmagritude. Study
samples containing soil (orsedimentsorsludges)incontact with 0.01 M CaCl are
equilibratedforaminimum of12hours. Aferequilibration,the studysamplesaedosed
withtest substance. The samplesarcthengently agitated until adsorption cquilbriom is
reached. Samplesets are removed from theorbital shaker at designatedtimeintervals.
Thesndysamples are thenprepared andanalyzed fo th targetsnalyte.Theadsorption

34EnvironmentalLaboratory Page 120703
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isothermsarecalculatedusingthisdata.ThestudysamplesfromthelasttimeintervalRRS Er
Thestudysamplesfromtheadsorptionisotherm studyareusedforthedesorption
isothermstudy. Thesesamplesarecentrifugedandtheaqueouslayerremoved. An
equalvolumeof fresh 0.01 M CaCl,solutioncontainingnotestsubstanceisaddedto
cachsample.Thesamplesareplacedintheorbitalshakerandequilibratedfor48hours.
Thesamplesarethenpreparedandanalyzedforthetargetanalyte.(Thesestudy
‘samplesaresavedand usedtodeterminemassbalance.)Thedesorption isothermsare.
determinedusingthisdata.Nc

‘Thestudysamplesfromthe desorption isothermstudyareusedforthemassbalance
study.Thestudysamplesarecentrifugedandthe aqueouslayerremoved. Three
‘portionsofmethanolare addedtothestudysamples.With each additionofmethanol,
thestudysamplesarcagitated,centrifuged,and themethanolremovedandplacedina
‘secondcontainer.Thesesubsequent (methanol)studysamplesarethenpreparedand.
‘analyzedforthetargetanalyte. Massbalanceisdeterminedusingthisdata.IER TEAE
mom lal|

[ConmoiBlans| 15 | 15 |

DesorptionSolvent” Solutions Spikes.

ea= ee
Alii CitiEiim a|
=

‘TierIl “Adsorption | Test Substance| 144+48Matrix
Kinetics” Solutions Spikes

spikes.

gyKinetics” Solutions Spikes

Spikes
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‘Tier I “Adsorption | TestSubstance 180+60Matrix 180 + 60MatrixSpikes
Isotherms™ Solutions. Spikes

or man| 367 Zmarkepies
spikes

Tier TiDesorption | TestSubse| 90+30Marix | 89+30MarSpies
berms” Solutions Spite

TierIT“Mass, TestSubstance | 90+30Matrix. '89-+ 30MatrixSpikes
Balance” Solutions. Spikes

‘Control Blanks|18+ matrixspikes| 18+ 6matrixspikes __|

‘SpecimenCollectionandAnalysis
‘Duringthecourseofthestudy,aliquotsofthetestsystemswerecollectedatpredeterminedtime
intervals. Some sample aliquotswerediluted with methanol. The followingtabledescribesthe
sampling regimen information:

“Table6. SampleCollection ndProgaraton or Study LRN-E00-1311

Terl |Exchot hotesoil,beedictandthe | Each-mausoluton”s|Samples aliquoted
“Sinble | shag armequinewihO0IMCalin|dosedmpl,| 110260

Analytical triplicate.This“matrixsolution”isthen ‘controlsampleisprepared.
Wok |removed wa dosed wih he stubeaes,

ndthringshin abe
Trl |Fomop ofestes cchofa diffat| Exch peofcoins| Aqowspies

“Suiable | terialscose ohtet stance fox |dosed twoconcprtions,| alicuoted 111400
Contin" | 24 hours.Thorealingshinsmaya| and eofcols | Mihapolcxtctios

foro st smn messusany low0| prepared.Everyveselis | aioned1115/00
hecominr, Thetetveel enxtc | xacedwit chanel fer
©ona ytbceda eybe | hsbaa os be
sted to he if hocomer. mi,

Tl|Toobpesofsoladmedwihoess |Exhpeofsalsdosedaf|Mobo] tons
“Sine| sian,ind esolmex vi | twocoronasmdast| aliquoted 12201
Dewrpion| mstaoot avstes. Thecxiacoar |ofcontrolssorp.
Sovet| combined sodnyse to meses he

bi ofbesvert.
Trt “Too peso ollaeprpasdmeee xchat |Aeon ms

“Seton| sollsahtionratotoeke he ptnsl | conbistonspeepredin |signed172900.
Opin Sot:| rotethe meineroftsy. |tcl,cocmaw | 12400

Saion |Sump ro reared tsever iepteto | efor,ednscool |Methanolexrstons
Ros nd|derionth oneidfi tescion prepa suo 12700

MasBlac | echoq,adaosbn
ionsperiod
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Tell | Thresi,oosedis,sn neshdgese| Eachsolos conbiomion | Adueon spies
“Adsopion | prepared thesosohionuoindicatedin|1speeparedin pica,one| alicuoted2101.
Kinetic? | theTir study.Th suposedos with | maresik is pertored, pe

estubstoce andplaced onashaker, | anda etofcontrols
samplesar henpulled severaltimepoints reared

Trl |The aqueous erie removedfo te 48 | Each 48boursplveel| Aquos ples
“Desorption |_oursamplesfom the abovesp.Fresh fomteabovesy |aliquoted 21301.
Kiser |CuCl dedto th testveeladtheveel| prods9samples ovrhe|  21501

isphosd ona shar.Stlamples are en| coseof he desorpon
sever) imepois,nddiolaes.|(seventimepois ndwo

Sohsion swkd to ep thespetaken. ix sis
Tirll | Theesols,ooo sediment,socone sodgo re |Eachsolconcenmtionrios| Aquosamples

“Adsorption | preparedinthesilsoltenratindicatedin| point combioadonis | aliquoted 21401
loberme”|theTie sudy. Thesamplesar dosedwilh | preparedin riplicat,oo snl

ho estsbstance (at ocofS conection)| matespikeisperoemed.
ond quiredforceor48how.

Trl |Theaqueous byeris removedfomtie 48 | Each#0bowvesd|Aqueommrpies
“Desopion| boxe sapsfomth sbovesep.Fre |procesone sampleand| aliquoted221/01
Totem”| aqueousChotionisadded0het|every hidsalels

‘vesselandthevesselsplace an 3shakerfor| prepared5amaxspi
“shou.

TerTiMass|Theaqueous solutionsrrovedfom 48| Each 48 ourveel |Michaelsxacions
Balance hoursamples theshovestep.The |producesonesample,and | aliquoted 22201.

Determination| remainingsls henexceed withtee| evry iedsamp siso 22601
- portionsofmchanol,exch tiethe solutions| eeparcdatix spe.

came ot thesmeves

Diluted samples (i. samplo extracts)containing 250ng/mLTHPFOS as intemal standard were
‘analyzedusinghigh-performance quidchromatography/massspectrometry(HPLC/MS)inthe
negativeionmode.PFOS levelswereevaluatedversusstandardcurvesranginginconcentration
from 2.5-1000 ng/mL.PFOSand250ng/mL.THPFOS. InternalStandard quantificationwasused
tobestfitand report thedata. Targetions were deprotonated PFOS(mz =499),and
deprotonatedTHPFOS (mz =427).
Analytical deailsareincludedinthefil orthisstudythat ismaintainedbythe3M
EnvironmentalLaboratory;thestudyfolde islocatedin the 3M archives.All study samples
weregeneratedandanalyzedatthe 3M EnvironmentalLaboratory. Nochainofcustodyforms
weregeneratedorrequired.
Reservesamplesof reference materialsfrom the 3MEnvironmental Laboratorywillbestoredat
the 3M EnvironmentalLaboratoryfor aperiodnot lessthan 10yearsfollowingthe effectivedate
ofthe finaltest rule, oruntilthe quality ofthepreparationnolongeraffordsevaluation. Reserve
samplesofthe referencematerialsfrom thecontractlaboratorywill be returnedtothe IM.
EnvironmentalLaboratoryfo retentionandarchiving.

3M Environmental Laboratory Pago1501703
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Results and Discussion

DataQualityObjectives
“Thefollowingdata qualityobjectivesazfromthe methodsusedinthepresentstudy. Thedata
qualityobjectiveswere met, except asdocumentedin rawdata.
+ CoefficientofDetermination (r*).The coefficients of determination (*) for the calibration

curveswere0.985orgreater. Thecurveswereexamined closelyforaccuracyof quantitation
atthe lowand ighendsofthe curve. Quadratic curve ftwasappliedtocalibration
standardsandsample datato improvequantitationove the concentrationrangeappropriste
tothedata.

+ Method Blanks.Methodblanks (sppliablesamplematrixtakenthroughtheentire sample
preparation, dilution, nd analyssprocess)provided ameasur of aborstorycontamination.
‘Acceptablevalues fortheblankswere lessthan 50%ofthe limitof quantitation (LO),
defined reinastheconcentrationofhe loweststandard.

+ MatrixSpikeRecoveries.Apostpreparatorymatrixspkesamplefor cachofthesample:
groupsused inthe studywaspreparedbyaddingaliquots of testanalyesolution according
103MMethodETS-5.159and160.Thespikerecoveriesfor >80%ofthesampleswere.
acceptable (10030%). Instanceswherespikerecoveries outsideoftheconirol rangewere
bscrvedsreindicatedinAppendixE.

«Sample Triplicate.TheRelativeStandardDeviationsofwiplicate sampleswereacceptable
‘when at last80%ofthemwereless thanor equa to 30% Q-tsts were usedto exclude
outliersindata ses.

+ ContinulgCallbratlon Verification.Ifthe percentdifference fortheamountofquantified
analytewasgreat than30% from th trevalu relative to th ital standardcurv,only
thosesamplesanalyzedbeforethelastacceptablecalibration checkstandardwere sed.The.
remaining sampleswereanalyzedwith anewcurve.

«Limit ofQuantitation(LOQ).TheLOQwasequal tothe lowestacceptablestandardin the
calibeation curve.

+ CalibrationStandards.Elevenstandards ranging inconcentrationfromspproximately 2.5
101000ng PFOS/mL metbanol werous for th calibration curves. Calibrationcurveswere
runbeforeandafeover analyticalsequence.

+ SolventBlau.Solvent(Methanol blanksprovide ameasureof instrumental
contamination. Acceptablevalues for theblankswereles than50%ofthelimit of
quantitation, defined berein asthe lowest calibration standard.

«System Sultabilty. Withoutperforminga methodvalidation,systemsuitabilityvas
demonstrated by acceptable instrumental checks (c.5. abbreviatedizcheck tune,o full
auto-tuneroutines).

SaadCaine
‘Meansandstandard deviationswerecalculated usingfonctionsprovidedin Microsof® Excel®
software. Calculations with therawdataweremade using the equations describedinthe OECD
Method106(secAppendixB).

‘3M Environmental Laboratory Pago 1801703
000274



——————————eeeeeeeeeee

DaaSom sndDeion
Avpendics Dent maeindivi sltn. Reprseativ iomtoumsesaopere msso tr ns hn aegpntto dni

ResultsoftheTier Istudyarepresentedintable 7through11:
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Table.Equiv TimefrAdsorption of FOS
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Adsorption Equilibrium Plot
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Equilibrium Time, hours:

‘Thetestsubstance appearedtoreachequilibriumafter24 hoursinallofthesoil:solutionratios.“The clayappearedto takemore timetorcachequilibrium, thereforeth48hour imepointwas
‘usedastheequilibriumtimeforthe remainderof thestudy. Thisensuredthatallfiveofthesoils.were givenample time to equilibrate.

Table 10: SuitableDes Solvent,Methanol
Foiriras ph RETRpo

|Eeea
[ow mew]

[wwww |
[ow aTew

‘Despitcusing methanol, an excellentsolventfor PROS, tho averagepercentrecoveryofPFOS
rangedfrom 7210 to 96%. It isunlikely that a differentsolventwouldyieldbeterrecovery.

Previousresultsinthisstudyhaveindicated thatthetestsubstanceisreadilyandrapidlyadsorbedoth sil, andis no likely to be completlyextracted from i.
‘Theoptimalsoil:solutionratiowasdeterminedtobe 1:5 (refertoTable9forapplicable data).his ratio demonstrated averageadsorption percentagesofPFOSranging from spproximaely75% nclay 1 55% in sodiment.
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‘AdsorptionPercentage as aFunctionofTime. i
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Al ofthe solsdimentludgematicsadsorbedth test substancetovaryingdegrecs.The
‘sludgesamples,in the adsorptionportionofthekineticsstudy,demonstratedthemostadsorption
(96%)andPFOSwasnotdetectedinthesamples. Thedataindicates that adsorptionoccurred

within th fretewhoursof xposursand thessubstanceGoncenraion docs Bo vary
significantlyafterthe16hourtimepoint.

“Th resultsof the Ti I dyare presentedin bls13trough15:
“Table13,DesorptionKinetics of PROS, 1:5Sal:Soltion ato, 8 hourTim Pot
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‘Thetestsubstance waspoorlydesorbedfromthesoil/sediment/sludgematricesduringthe 48-hourly ad.TheresSetSpyhoteonstct 55% at8Ho.ThSigsarcdds eeantofotans,DepotaGr iscompl rabrqui,ate 8 hot ne po be eneconenration dtvey

Table 14. Adsorption others
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Note:Theunitsfortheisothermassumethatthetemu=1. Moresccaraely,theunits re (45 (1) Kg)
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Table15 Desorption satherms
I f
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Note:Theunitsfor theisothermassume thattheterma=1..Mareaccurately,theunitsare (ug (L)*Kg")

Freundlichisothermsrelate theamountof testsubstanceadsorbedonthesoiltotheamount
presentintheaqueoussolution atequilibrium. Thevalues calculatedfortheregressionconstant
indicatethatthedataobtainedforthetestsubstanceovertwoordersofmagnitudeareslightly
non-linear.

References

1. Adsorption-DesorptionUsing a BatchEquilibriumMethod(OECD 106), January 2000.

Report Amendments

Theorganiccarbon normalizedadsorption coefficient (Kovaluescontained in tables 2 and12,
isothermvalues containedin tables3, 14and15aswellasrawspreadshectsonpages205-233wercoeeted following claiestion of lesions desertedi OBC iden 106. Table
13had 2valuesswitchedandwas corrected. Theconclusion sectionwasremoved. Thetitle

pagewasmodifiedto indicate this eport ha boc amended.The signaturepgwas ro signed
followingtheamendments.
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“Theamendedfinaldraft oftis reportis atrue represcatationof th dat developedin this study.
thasbeen issued by:
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William K.Reagan,Testing FacilityManagement Dae
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