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ACTIVATED SLUDGE RESPIRATION INHIBITION TEST

TEST SUBSTANCE

Identity:Perfluorooctanesulfonate;may alsobe referredtoas PFOS or
FC-95. (1-Octanesulfonicacid,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-
heptadecafluoro-,potassiumsalt,CAS # 2795-39-3)

Remarks: The testsubstance isa whitepowder. Sample was taken
from 3M lotnumber 217. Sample was storedunder ambient conditions
priortotesting.Puritydeterminedto be 90.49% by LC/MS, 'H-HMR, 19F-
NMR and elementalanalysestechniques.

METHOD

Method: OECD 209
Test type:Staticacute
GLP: Yes
Year Completed: Studycompleted1999. Reportcompleted2000
Analyticalmonitoring:Dissolvedoxygen concentrations.
Statisticalmethods: ProbitanalysisusingthecomputersoftwareofC.E.
Stephan.
Test organism source: Activatedsludgecollectedfrom the ProspectBay
Wastewater Treatment Facility,Grasonville,Maryland.

Test conditions
Dilutionwater:NANOpure@
SyntheticSewage:

1 litermunicipalwater
16.0g peptone
11.0g meat extract
3.0 g urea
0.7g NaCi
0.4g CaC12 2H20
0.2g MgSO4 7H20
2.8 g K2HP04

Reference and testsolutionpreparation:A stocksolutionofthe
referencesubstance,3,5-dichlorophenol,was preparedby
dissolving500 mg in10 mL of 1N NAOH, dilutedto30 mL with
NANOpure@ water,then broughttothe pointofincipient
precipitationwith1N H2SO4, and dilutedto 1 L withNANOpure@
water.The pH ofthe referencesolutionwas measured tobe 7.18.



PFOS was added directlytotestvesselsratherthanvolumetric
additionofa stocksolution.Thismethod was deemed appropriate
based on theobserved solubilityofthetestsubstanceinwater.
Test vessels:Mixtureswere preparedand aeratedin500 mL
Edenmeyer flasksand thentransferredinto300 mL Biochemical
Oxygen Demand (BOD) boftles
Number ofconcentrations:7 plus3 referencecontrolsand 2
Blankcontrols
Temperature: 19-21*C
TotalSuspended Solidsand pH forsludge on day of testing:
4380 mg/L and 7.87respectively.
Element Basis:Respirationinhibitionas determinedby dissolved
oxygen concentration.

Method Remarks: StocksolutionsofPFOS thatwere preparedat
nominalconcentrationofapproximately500 and 1000 mg/L in
NANOpure@ watercontainedtestmaterialthatwas notinsolutionafter
20-minutesofsonication.Therefore,directweightadditionwas employed
toadministerPFOS tothetestsystem.

Test mixtureswere preparedat 15-minuteintervalsand aerateduntilthe
contacttimeofthetestsubstancewiththeactivatedsludgewas three
hours.After3-hoursofcontacttime,dissolvedoxygen was measured
overa periodofup to10-minutes.

RESULTS

Nominal concentrations: Two blankcontrols,threereference
substancecontrols,0.90,2.7,9.0,27,90,271,905 mg/L testmaterial
solutions

StatisticalAnalyses: ECso valueswere calculatedforthereference
materialby probitanalysisusingthecomputersoftwareofC.E.Stephan.
An EC50 valuecouldnotbe calculatedforthetestsubstance.

AnalyticalMethodology: AnalysisofDO concentrationsinalltest
solutionswere performedatWildlifeInternationalLtd.usinga YSI Model
50B DissolvedOxygen Meter. Dissolvedoxygen readingswere recorded
every10 seconds for10 minutesoruntilthedissolvedoxygen dropped
below 1.0mg/L



RespirationRatesandPercentInhibitions

Treatment RespirationRate Percent
mg 02AJhour Inhibition

Contml 1 39.6 NA

Control2 41.1 NA

3,5-dichlorophenol3 mg/L 31.1 22.9

3,5-dichlomphenol15 nig/L 14.6 63.8

3,5-dichlorophenol50 mg/L 5.1 87.4
Test substance 0.90mgtl 38.9 3.6

Test substance 2.7nig/L 35.1 13.0

Test substance 9.0mg/L 33.5 17.0

Test substance 27 mg/L 37.9 6.1

Test substance 90 mg/L 32.7 19.0

Test substance 271 ffig@L, 28.1 30.4

Test substance 905 mg/L 24.7 38.8

Controlresponse:satisfactory

CONCLUSIONS

The testsubstanceexhibiteda maximum inhibitoryeffectof38% upon
respirationata nominaltestsubstanceconcentrationof905 mg/L. The_
ECr,o(respirationinhibition)isthereforegreaterthanthesolubilityofthe
testsubstance.

Submifter: 3M Company, EnvironmentalLaboratory,P.O.Box 33331,
St.Paul,Minnesota,55133

DATA QUALITY

Reliability:Klimischranking1.

REFERENCES

Thisstudywas conductedatWildlifeInternational,Ltd.Easton,MD atthe
requestofthe3M Company.
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

SPONSOR: 3M Corporation

TITLE: PFOS: An ActivatedSludge,RespirationInhibitionTest

3M LAB REQUEST NUMBER- U2723

WILDLIFE INTERNATIONAL LTD. PROJECT NUMBER: 454E-101

STUDY COMPLETION: March 23,1999

REPORT AMENDED: April28,2000

Thisstudywas conductedincompliancewiththeU.S.EnvironmentalProtectionAgency in40 CFR Part
160; 17 August 1989; OECD Principlesof Good LaboratoryPractices[OCDE/GD(92)32] Environment
MonographNo. 45; Paris1992;and Japan MAFF 59 NohSan, NotificationNo, 3850, AgriculturalProduction
Bureau,withthefollowingexceptions:

The referencesubstance,obtainedfrom Aldrich Chemical Company (Milwaukee,WI), was not
charactmimd incompliancewithGood Laboratmy PracticeStandards.A certificateof analysishasbeen supplied

by Aldrich.

Stability,homogeneity and verificationofthe testand referencesubstancesinthemixtureswere not
determined.

The testsubstancewas not charactenzodin accordancewith fullGLP compliance;however,the
chamctmzatlanwas performedaccordingto3M StandardOperatingProceduresand Methods, and allraw data
arebeingmaintainedinthe3M archives.The testsubstanceisbeingrecharacwfizedinaccordancewithGLP.

The stabilityof the testsubstanceunder conditionsof storageat thetestsitewas not determinedin
accordancewithGood LaboratoryPracticeStandards.

STUDY DIRECTORO

Edward u. zicrmter DATE
Manager, Biodegradation
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FinalReport March 23,1999 March 23,1999 March 23,1999

Amended FinalReport April28,2000 April28,2000 April28,2000

MarsVU T. Hynson DATE
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t
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ABSTRACF

The effectofthetestsubstanceon activatedsludgenucroorgamsms was assessedby theActivatedSludge

RespirationInhibitionTestMethod (OECD Gwdehne 209).The testcontaineda control,referenceand treatment

groups.The controlgroupwas used todeterminethebackgroundrespirationrateofthesludgeand was notdosed

withthetestorreferencesubstance.T'hereferencegroup was dosed with 3,5-(Echlorophenol,aknown inhibitor

of respiration,atconcentrationsof 3, 15 and 50 mg/L. The testsubstancewas dosed at0.90,2.7,9.0,27,90,

271 and 905 mg a.i./L.Afteran exposureperiodof 3 hours,therespirationratesof thetestsolutionswere

measured usinga dissolvedoxygen meter. The respirationratesinthetwo controlswere 39.8 and 41.1mg

O)L/hr,oradifferenceof3.2%. The differenceincontrolrespirationrateswas withinthe 15% differencelimit

establishedforthetest.The validityofthetestwas fiuthersupportedby theresultsfrom the3,5-dichlorophenol

referencegroup,which resultedin an EC50 of 9.0mg/L. The EC50 was withinthe5 to 30 mg/L range

consideredacceptableforthetest.

Dffmm= in02 respirationratesbetween thecontrolgroup aladtestsubstancetreatmentswere observed

atalltestsubstanceconcentrations.Followingisa summary oftheresults.

Treatment RespirationRate Percent
mg 02IMour Inhibition

Control1 39.6 NA

Control2 41.1 NA

3,54chlorophenol 3 mg/L 31.3 22.9

3,5-&chlorophenot15mgtl 14.6 63.8

3,54chlorophenol50 mgtl 5.1 97.4

PerfluorooctaneSulfonicAcid,PotassiumSalt(PFOS) 0.90mg a.i./L 38.9 3.6

PerfluorooctaneSulfonicAcid,PotassiumSalt(PFOS) 2.7mg a.i./L 35.1 13.0
PerfluorooctaneSulfonicAcid,PotassiumSalt(PFOS) 9.0mg a.i./L 33.5 17.0

PerfluorooctaneSulfonicAcid,PotassiumSalt(PFOS) 27 mg a.i./L 37.9 6.1

PerfluorooctaneSulfonicAcid,PotassiumSalt(PFOS) 90 mg a.i./L 32.7 19.0

PerfluorooetaneSulfonicAcid,PotassiumSalt(PFOS) 271 mg a.i./L 28.1 30.4

PerfluorooctaneSulfonicAcid,PotassiumSalt(PFOS) 905 mg a.i./L 24.7 38.8

AMENDED
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INTRODUCRION

Thisstudywas conductedby WildlifeInternationalLtd.for3M Corporation attheWildlifeInternational

LtcLbiodegradationfacilityinEaston,Maryland. Originalraw datageneratedby WildlifeInternationalLtd.and

a copyoftheonpw finalreportarefiledunderProjectNumber 454E-101 inthearcluveslocatedon theWildlife

InternationalLtcLsite.

OBJECTIVE

The objectiveof thisstudy was to assessthe effectsof the testsubstanceon activatedsludge

microorganismsby measuring therespirationrate.

EXPERIMENTAL DESIGN

'Me testcontainedcontrolreference,and treatmentgroups. The controlgroup was used todeterminethe

backgroundrespirationrateofthesludgeand was notexposed tothetestorreferencesubstances.The reference

group was dosed with 3,5-dichlorophenol,a known inhibitorof respiration,atconcentrationsof 3, 15,and

50 mg/L. The testsubstancewas testedat0.90,2.7,9.0,27,90,271 and 905 mg a.i./L.

MATERIALS AND METHODS

This studywas conductedaccordingtotheproceduresoutlinedintheprotocol"PFOS: An Activated

Sludge,RespirationInhibitionTest:'(AppendixIV). The protocolwas based on theproceduresspecifiedinthe

OECD GuidelineforTestingofammicais,Method 209 (1)and CounciloftheEuropean Communities,Guideline

C.11,ActivatedSludge,RespirationInhibitionTest(2).

Test Substan

The testsubstance,PerfluorooetaneSulfonicAcid,PotassiumSalt(PFOS), was receivedatWildlife

InternationalLt& on October29, 1998 andwas assignedWildlifeInternationalLtd.identificationnumber 4675.

ANffiNDED
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The testsubstancewas swred under ambient conditions.Following isa descriptionofthetestsubstanceused in

thisstudy:

Name: PerfluorooctaneSulfonicAcid,PotassiumSalt(PFOS)

I.otNumber: 217

PhysicalDescription: White powder

ExpirationDate: 2008

Purity: 90.49%

Water Solubility: Slight

StorageConditions: Ambient Room temperature

On thedayofadministration,thetestsubstancewas added totheappropriatetestflasksviadirectweight

ackhtion.The testsubstancewas reanalyzedby theSponsor and theCertificateofAnalysisdatedMarch 9,2000

indicateda purityof90.49%.

ReferenceSubstance

A stocksolutionofthereferencesubstance,3,5-&chlorophenolwas preparedby dissolving500 mg in

10mL of IN NAOH and0= dilutingto30 mL withNANOpure water.While sfining,enough IN H2SO, was

added toreachthepointof incipientprecipitation.The solutionof3,5-(HchlorophenolOm was dilutedto 1 L

with NANOpurd* water. The pH of an aliquotof the referencesubstancestocksolutionwas measured

(pH 7.18).Followingisa descriptionofreferencesubstanceused inthissU*.

Name: 3,5-&chlorophenol

Manufacturer: AldrichChemical Co.,Milwaukee, Wl

Lot Number: 00410KZ

PhysicalDescription- White crystal

Handling Precautions: Standardlaboratoryprecautions

ExpirationDate: March 13,2000

Purity: 97%

Water Solubility: 7.39g/L

StorageConditions: Ambient

CAS Number: 591-35-5

AMENDED
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RouteofE=osure and Duration

The referencesubstancewas administeredby volumetricaddition.Volumetricadditionisthemost

appropriaterouteofadministrationofa substanceinan aqueoussolution.The testsubstancewas administered

by directweightaddition.Directweightadditionwas selectedasthemost appropriaterouteofadministration

basedon theobservedsolubilityofthetestsubstanceinwater.Stocksolutionsthatwerepreparedatnominal

concmtzfionsoflg/Land 0.5g/L inNANOpure(t waterand sonicatedforapproximately20 n-dnutescontained

testmaterialthatwas not insolution.The durationoftheexposurewas 3 hours.

Test System

The biologicaltestsystemwas aconsortiumofmicroorganismscommon totheactivatedsludgetreatment

process.The organismsresponsibleforthedecompositionof organicmaterialsareprincipallyaerobic,and

facultativebacteria.The testsystemwas chosenbecauseitisrepresentativeof a treatmentprocessthatmay

receivethetestsubstance.

TestConditionsand Apparatus

ControLreference,and treaunenttestmixtureswere incubatedat20 ± 20C and aeratedfor3 hoursatarate

sufficientto provideaerobicconditionsandmaintainsolidsinsuspension.The mixtureswere preparedand

aeratedin500 mL Erlenmeyerflasksandthentransferredinto300 mL BiochemicalOxygen Demand (BOD)

bottlestoconductthedissolvedoxygen(DO) measurements.Testmixtureswereidentifiedby projectnumber,

testsubstanceID,testconcentrationand bottlenumber,when appropriate.

Testinoculum

Activatedsludgewas collectedfrom theProspectBay WastewaterTreatmentFacility,Grasonviue,

Maryland on December 21, 1998. The ProspectBay facilityreceiveswastesfrom predominatelydomestic

sources.The sludgewas sievedusinga 2 mm scretmand thensettledforapproximately30 minutes.The

supernatantabovethesettledsolidswas dmmed and thetotalsuspendedsolids(TSS) concentrationofthesettled

sludgewas determined.Based on theresul@theconcentrationof thesludgewas adjustedto4000 mg/L (:L10*/o)

by dilutingwithmunicipalwater.

Approximately50 mL ofsyntheticsewage (Protocol,Appendix IV)was addedto eachhterofactivated

sludgeand thesludgewas aeratedovernightat20 ± 2*C. Beforeuse,thepH and totalsuspendedsolids

concentrationoftheactivatedsludgewere determined.
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Procedure

Testnuxtureswere preparedat15 mmute intervalsstartingwiththefirstcontrol.The controlcontained

9.6mL ofsyntheticsewage, 120 mL of inoculum,and enough municipalwatertobringthetotalvolmne up to

300 mL. The mbd= was promptlyaeratedata ratesufficienttoprovideaerobicconditionsand keep thesolids

insuspcnsiorlSubsequentmixum contained9.6mL ofsyntheticsewage, 120 mL ofinoculum,theappropriate

amount oftestsubstanceor volume ofreferencesubstancestocksolution,and enough municipalwatertobring

thetotalvolume up to 300 mL. Finally,a second controlwas prepared.Allmixtureswere aeratedforthree

hours.

Sai=leAn&sis

After threehoursof aeration,thecontentsofthefirstvesselwere transferredtoa BOD bottleand the

respirationratewas measuredoveraperiodofup to10 minutes.Dissolvedoxygen readingswere recordedevery

10secondsfor10minutesorunffltheDO droppedbelow 1.0mg/L, whichevercame firstusinga YSI Model 50B

DissolvedOxygen Meter. The respirationrateinsubsequentvesselswas determinedinan identicalmarmer at

15 minuteintervalsso thatthecontacttimeofthetestsubstancewithffieactivatedsludgewas tin= hours.

Calculations

A respirationratewas calculatedforeach testmixtureand expressedinmg OAAour. The ratewas

calculatedusingDO valuesbetweenapproximately6.5mg 02/L and 2.5mg OA, or overa 10 minuteperiod

ifthe DO did notreachapproximately2.5mg 02/L.The respirationratewas calculatedusingthefollowing

equation:

Respirationrate(mg OAAour) = Oxygen uptakeoverthecalculationperiod/durationofcalculationperiod

The percentinhibitionforeachtestsubstanceconcentrationwas calculatedusingthefollowingequation

and plottedagainstthelogarithmoftestsubstanceconcentration(Appendix M):
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2R
Percent Inhibition = 1 - ---5 x 100

RC, + RC2

where:

1'.. oxygen consumption rateata given concentrationof the testsubstance

RC, oxygen consumption rate,Control I

RC2 oxygen consumption rate,Control 2

StatisticalAn*ses

VA= the dose response patternallows forthe calculationof an EC50 value,the data are analyzed using

thecomputer program ofC.E. Stephan (3).The program was designed to calculatethe EC50 value and the 95%

confidenceidaval by probitanalysis,themoving average,or binomial probabilitywith nonlinearinterpolation

(4,5, 6). In thisstudy,probitanalysiswas used to evaluateinhibitioninthe referencegroup. An EC50 value

could not be calculatedfor the testsubstance.

RESULTS AND DISCUSSION

The pH ofthe referencestock solutionwas 7.18. Respiration ratesand percent inhibitionsare presented

inTable 1. Dissolved oxygen readingsrecorded during the testare presented in tabularand graphicalforms in

Appendices I and 11,respectively.The temperature range recorded the day of the testwas 19-21'C and was

within thelimitsspecifiedinthetestguideline.The measured totalsuspended solids(TSS) concentrationand

pH of the sludge on the day of testingwas 4380 mgtl and 7.87, respectively.

The respirationratesin the two controlswere 39.6 and 41.1 mg OAJhr, or a differenceof 3.7%. The

validityof the testwas furd= supported by the resultsfrom the 3,54chlorophenol referencegroup,which

resultedinan EC50 of 9.0 mg/L. The EC50 was withinthe5 to 30 mg/L range considered acceptable forthe test.

The 95% confidence limitsforthe EC50 were 6.9 and 11.4 mg/L.
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The inhibitoryeffectsupon respirationattestsubstanceconcentrationsanalyzed(0.90,2.7,9.0,27,90,

271 and 905 mg a.i./L)rangedfrom 3.6% to 38.8%. Respirationratesof thetestsubstanceconcentrations

evaluatedrangedfrom 24.7mg 0,/LJhr(at905 mg a.i./L)to38.9mg OA.Ihr (atImg/L).

CONCLUSION

The maximum inhibitoryeffectupon respirationfrom PerfluorooctaneSulfonicAcid,PotassiumSalt

(PFOS) was observedata testsubstanceconcentrationof905 mg a.i./L,butonlyreached38.8%. The EC50 is

thereforegreaterthan 905 mg a.i./L.

AMENDED
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TableI

ReViafion RatesandPercentInMbifiom

RespirationRate Percent
Treatment mg OdAour Inhibition

Control1 39.6 NA

Control2 41.1 NA

3,5-dichlorophenol3 mg/L 31.1 22.9%

3,5-dichlorophenol15mg/L 14.6 63.8%

3,5-dichlorophenol50 mg/L 5.1 87.4%

PerfluorooctaneSulfonicAcid,PotassiumSalt(PFOS) 0.90mg a.i./L 38.9 3.60/o

PerfluorooctaneSulfonicAcid,PotassiumSalt(PFOS) 2.7mg a.i./L 35.1 13.6%

PerfluorooctaneSulfor@cAcid,PotassiumSalt(PFOS) 9.0mg a.i./L 33.5 17.0%

PerfluorooctaneSulfonicAcid,PotassiumSalt(PFOS) 27 mg a.i./L 37.9 6.1%

PerfluorooetaneSulfonicAcid,PotassiumSalt(PFOS) 90 mg ai./L 32.7 19.0%

PerfluorooctaneSulfonicAcid,PotassiumSalt(PFOS) 271 mg a.i./L 28.1 30.4%

PerfluorooetaneSulfonicAcid,PotassiumSalt(PFg§)_905 mg a.i./L 24.7 38.8%

AMENDED



p

-17-

Control1

9.0

8.0

E 7.0

O.o

5.0x
0 4.0

> 3.0
0
fA 2.0

i.o

0.0

0 100 200 300 400 Soo

Time (seconds)

Figure1. DissolvedOxygen ConcentrationOver Time,Control1.Affows indicatemeasureddissolvedoxygenconcenb
respirationrate.
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AMENDED



p

-19-

3,5-Dichlorophenol3mg/L

E 8.0%MO
c

6.0

x
0 4.0

> 2.0

0.0 -

0 100 200 300 400 500

Time (seconds)

Figure3. DissolvedOxygm ConcentrationOver Time,3,5-DichlorophenoL3 mg/L. Arrowsindicatemeasureddissolved
tocalculaterespirationrate.
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Figure4. DissolvedOxygen ConcentrationOver Time, 3,5-Dichlorophcnol,15 mg/L. Arrows indicatemeasureddissolved
usedtocalculaterespirationrate.
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Figure5. DissolvedOxygen ConcmtrationOver Time,3,5-Dichlorophenol,50 mg/L. Affows indicatemeasureddissolve
used tocalculaterespirationrate.
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Figure6. DissolvedOxygen ConcentrationOver Time,PeffluorooctaneSulfonicAcid,PotassiumSalt(PFOS),0.90mg
measureddissolvedoxygen concentrationsused tocalculaterespirationrate.

AMENDED



p
-23-

PFOS 2.7 mg a.i./L

9.0

8.0

7.0
%Iwo

6.0
im
>% 5.0x
0

4.0

3.0
0

2.0

1.0

0.0

0 100 200 300 400 500

Time (seconds)

Figure7. DissolvedOxygen ConcmtrationOver Time,PerfluoromtaneSulfonicAcid,PotassiumSalt(PFO@),2.7in
measureddissolvedoxygen concentrationsused tocalculaterespirationrate.
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FigureS. DissolvedOxygen ConcentrationOver Time,PerfluorooctaneSulfonicAcid,PotassiumSalt(PFOS), 9.0mg
measureddissolvedoxygen concentrationsused tocalculaterespirationrate.
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Figure9. DissolvedOxygen ConcentrationOver Time, PerfluorooetaneSulfonicAcid,PotassiumSalt(PFOS), 27 mg
measureddissolvedoxygen concentrationsusedtocalculaterespirationrate.
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Figure10. DissolvedOxygen ConcentrationOver Time,PerfluorooctaneSulfonicAcid,PotassiumSalt(PFOS),90 mg
measureddissolvedoxygen concentrationsused tocalculaterespirationrate.
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Figure 11. Dissolved Oxygen ConcentrationOver Time, PerfluorooctaneSulfonicAcid,PotassiumSalt(PFOS), 271 mg
measured dissolvedoxygen concentrationsused tocalculaterespirationrate.
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Fipre 12. DissolvedOxytm ConcentrationOver Time,PerfluorooctaneSulfonicAcid,PotassiumSalt(PFOS),905 mg
measured dissolvedoxygen concentrationsused tocalculaterespiration.
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APPENDIX I
Measured DissolvedOxygen (DO) Concentrations(mg 02/L)

TreatmentDissolvedOxygen (mg/L)
Time
(min.) 3,5-Dichlorophenol3,5-Dichlo enol 3,5-Dichloroh nol PFOS PFOS,pc

Control1 3 mg/E 15m@e 50MGIL 0.90 mg a.i./L- 2.7mg a.i./L

00:10 7.3 8.0 8-3 8.2 7.6 7.3

00:20 6.5 7.8 8.2 8.4 6.9 7.0
00:30 6.0 7.6 8.1 8A 6.6 6.8
00:40 5.8 7.5 8.0 8.5 6.5 6.7
00:50 5.6 7.4 8.0 8.5 6.3 6.6
01:00 5.5 7.3 7.9 8.5 6.2 6.5
01:10 5.4 7.3 7.9 8.5 6.1 6.4

01:20 5.3 7.2 7.9 8.5 5.9 6.3
01:30 5.2 7.1 7.8 8.5 5.8 6.2

01:40 5.1 7.0 7.8 8.5 5.7 6.1
01:50 5.0 6.9 7.8 8.5 5.6 5.9
02:00 4.9 6.9 7.7 8.4 5.5 5.8
02:10 5.0 6.7 7.7 8.4 5.4 5.7
02:20 4.8 6.7 7.7 8.4 53 5.6
02:30 4.8 6.6 7.6 8.4 5.2 5.5
02:40 4.5 6.5 7.6 8.4 5.1 5.4
02:50 4.3 6.4 7.5 8.4 5.0 5.3
03:00 4.2 6.3 7.5 8.4 4.9 5.2
03:10 4.1 6.2 7.5 8.4 4.8 5.1

03:20 3.9 6.1 7.4 8.3 4.7 5.1
03:30 3.8 6.1 7.4 8.3 4.6 5.0

03:40 3.7 6.0 7.3 8.3 4.5 4.9
03:50 3.6 5.9 7.3 8.3 4.4 4.8

04:00 3.5 5.8 7.3 8.3 4.3 4.7
04:10 3.4 5.7 7.2 8.3 4.2 4.6

04:20 3.3 5.6 7.2 8.2 4.1 4.5
04.30 3.2 5.5 7.1 8.2 4.0 4.4

04.40 3.1 5.4 7.1 9.2 3.9 4.3
04.50 3.0 5.4 7.1 8.2 3.8 4.2
05:00 2.9 5.3 7.0 8.2 3.7 4.1
05:10 2.8 5.2 7.0 8.1 3.6 4.0
05:20 2.7 5.1 6.9 &1 3.4 3.9
05:30 2.6 5.0 6.9 8.1 3.3 3.8
05:40 2.5 4.9 6.9 8.1 3.2 3.7
05:50 2.4 4.8 6.8 8.1 3.1 3.6
06:00 2.3 4.8 6.8 8.1 3.0 3.5
06:10 2.2 4.7 6.7 8.0 2.9 3.4
06:20 2.1 4.6 6.7 8.0 2.8 3.3
06:30 2.0 4.5 6.7 8.0 3.2
06.40 1.9 4.4 6.6 8.0 2.6 3.1
06:50 1.8 4.3 6.6 8.0 2.5 3.1
07:00 1.7 4.2 6.6 9.0 2.4 2.9
07:10 1.5 4.1 6.5 8.0 2.3 2.8

07:20 1.5 4.1 6.5 7.9 22 2.7
07:30 1.3 4.0 6.4 7.9 2.1 2.7
07:40 1.3 3.9 6.4 7.9 2.0 2.6
07:50 1.2 3.8 6.4 7.9 1.9 2.5

08:00 1.1 3.7 6.3 7.9 1.8 2.4
08:10 0.9 3.6 6.3 7.9 1.7 2.3
08:20 - 3.5 6.3 7.8 1.6 22
08:30 - 3.4 6.2 7.8 1.5 2.1
08-40 - 3.4 6.2 7.8 1.4 2.0
08:50 - 3.3 6.1 7.8 1.3 1.9
09:00 - 3.2 6.1 7.8 12 1.8
09:10 - 3.1 6.1 7.7 1.1 1.7
09:20 - 3.0 6.0 7.7 1.0 1.6
09:30 - 2.9 6.0 7.7 0.9 1.5
09:40 - 2.8 6.0 7.7 - 1.4
09:50 - 2.7 5.9 7.7 1.3
10:00 - 2.7 5.9 7.7 1.2

Bold numbers indicatedissolvedoxygen concentrationsused to calculaterespirationrates.
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APPENDIX I (Continued)
Measured DissolvedOxygen (DO) Concentrations(mg 02/L)

TreatmentDissolvedOxygen(mgtl)
Time
(min.) PFOS PFOS PFOS PFOS PFOS

9.0mg a.i./L 27 mg a.i./L 90 mg a.ijl 271 mg a.i./L 905 mg a.i./L Control2

00:10 7.3 7.4 7.5 7.6 7.3 7.9
00:20 6.8 6.7 7.0 7.3 6.9 7.4
00:30 6.5 6.4 6.9 7.1 6.8 7.1
00:40 6.3 6.2 6.8 7.0 6.7 7.0
00:50 6.2 6.1 6.7 6.9 6.6 6.9
011)0 6.1 6.0 6.6 6.8 6.5 6.7
01:10 6.0 5.8 6.5 6.7 6.5 6.6
01:20 5.9 5.7 6.4 6.7 6.4 6.5
01:30 5.8 5.6 6.3 6.6 6.3 6.4
01:40 5.7 5.5 6.2 6.5 6.3 6.3
01:50 5.6 5.4 6.1 6.4 6.2 6.1
02:00 5.5 5.3 6.0 6.4 6.1 6.1
02:10 5.4 5.2 5.9 6.3 6.0 6.0
02:20 5.3 5.1 5.8 6.2 6.0 5.8
02:30 5.2 5.0 5.8 6.1 5.9 5.7
02AO 5.1 4.9 5.7 6.0 5.9 5.6
02:50 5.0 4.8 5.6 6.0 5.8 5.5
03:00 5.0 4.7 5.5 5.9 5.7 5.4
03:10 4.9 4.6 5.4 5.8 5.7 5.3
03:20 4.8 4.5 5.3 5.7 5.6 5.2
03:30 4.7 4.4 5.2 5.7 5.5 5.0
03:40 4.6 4.3 5.1 5.6 5.5 4.9
03:50 4.5 4.2 5.1 5.5 5.4 4.8
04:00 4.4 4.1 5.0 5.4 5.3 4.7
04:10 4.3 4.0 4.9 5.3 5.2 4.6
04:20 4.2 3.9 4.8 5.3 5.2 4.5
04.30 4.1 3.8 4.7 5.2 5.1 4.4
04.40 4.0 3.7 4.6 5.1 5.0 4.2
04.50 3.9 3.6 4.5 5.1 5.0 4.1
05:00 3.8 3.5 4.4 5.0 4.9 4.0
05:10 3.8 3.4 4.3 4.9 4.8 3.9
05:20 3.6 3.3 4.3 4.8 4.8 3.8
05:30 3.6 3.2 4.2 4.7 4.7 3.7
05:40 3.5 3.1 4.1 4.7 4.6 3.6
05:50 3.4 3.0 4.0 4.6 4.6 3.4
06:00 3.3 2.9 3.9 4.5 4.5 3.3
06:10 3.2 2.8 3.9 4.4 4.4 3.2
06:20 3.2 2.7 3.7 4.3 4.4 3.1
06:30 3.1 2.6 3.6 4.3 4.3 3.0
06-40 3.0 2.5 3.5 4.2 4.2 2.9
06:50 2.9 2.4 3.5 4.1 4.1 2.8
07:00 2.8 2.3 3.4 4.0 4.1 2.6
07:10 2.8 2.2 3.3 3.9 4.0 2.5
07:20 2.7 2.1 3.2 3.9 3.9 2.4
07:30 2.6 2.0 3.1 3.9 3.9 23
07:40 2.5 1.9 3.0 3.7 3.8 2..2
07:50 2.4 1.8 2.9 3.6 3.7 2.1
08.00 2.3 1.7 2.8 3.5 3.7 2.0
08:10 2.2 1.6 2.7 3.5 3.6 1.8
08:20 2.1 1.5 2.6 3.4 3.5 1.7
08:30 2.0 1A 2.5 3.3 3.5 1.6
08:40 1.9 1.3 2.4 3.2 3.4 1.5
08:50 1.9 1.2 2.3 3.2 3.3 1.4
09:00 1.9 1.1 2.2 3.1 3.2 1.3
09:10 1.7 1.0 2.2 3.0 3.2 1.2
09:20 1.6 0.9 2.1 3.0 3.1 1.0
09:30 1.5 - 2.0 2.9 3.0 0.9
09:40 1.4 - 1.9 2.8 3.0 -
09:50 1.3 - 1.8 2.7 2.9
10:00 1.2 - 1.7 2.6 2.8

Bold numbers indicatedissolvedoxygenconcentrationsusedtocalculaterespirationrates.

AMENDED
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APPENDIX R

GraphicalPresentationofPercenthimbitionand PerfluorooetaneSulfonicAcid,
PotassiumSalt(PFOS) Concentration
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APPE14DIX H

Percent Inhibition versus PFOS Concentration (mg/L)
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Figure1.PercentInhibitionversusPerfluorooetaneSulfonicAcid,PotassiumSalt(PFOS)Concentration
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APPENDIX III

Protocol,Amendment and Deviation
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APPENDIX III

PROTOCOL

PFOS: AN ACITVATED SLUDGF, RESPIFTATIONR4MMON TEST

Or@@ forE=mm CwperrtimandDaydopmeat
OECD Oddelint209

and

CAMCH OfFAUWM Cm=nW= Dkedive 67/54&qMC
Am=V.GWdefimCli

3M 14b PequestNo.U2723

Subwkodto

3MC=porem
EnybommaWLabombuy

P.O.Box 33331
St PauLMmocoft 55133

WILDLIFE INTERNATIONAL LTD.

SSN CAmomm Drin
Entm Mayland21601

(410)gn46M

Dm=bcr 1.1998

PROTOCOL NO.: 454/12019&/ASRrr/SUB454 3M LAB RBQLIEST NO. U2723



WILDLIFE INTERNATIONAL LTD. PROJECTNO.: 454E-101

-35-

APPENDIX Ul

WILDLIFF- INTERNATIONAL LTD.

-2-

PFOS: AN ACTTVATED SLUDGE, RESPIRATION DIMMON TEST
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WILDLIFE INTE:RNA-NONAL LTD.
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INTRODUMION

The puqmc ofdo testistoprovi&a =ccningmethodtoWeatifynfttmm thatmay

adyc@ affedmobir,==bmt bubx= plantsandtoindi suitablenon-WuUory testsubstance

comentifim foruseinbbdogradabuitytoo.

OBJFJCTTW@

Ilm objectiveofthesh* willbetoasscmdw of d3a testsubstanceonactivatedsludp

bym=uing themphifim tab--An ECSO willbec"ucd ifpossible,

kL DFMGN

Mm testwM containa contrd,refuume,anducaunat group.Ilmcontrolgroupisusedto

ddenninediebadwound rcspirw= riftofOw zhwp andvM notbe avosw to&c testsubdaum

The rcfercmgroupwillbe dosedwith3 . a kwwn bd&itorof resphudon,at

cmccubafim of3,15,and50mg/L Thetestobstmm willbetestedat1.3.10,30,100,300,and

1000ml#L
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Labmemy PnAdw Sund" (Gin 40CFR Part160.31.Mo Spmw israqmsffloft pmvidiag

Yrddl&hd=afiooallAd.vu vaificdiondiadiew substancehu beendmscftizedacoorft

toM2sprkrtouinginthatcsLIU ausdodformIDENTIPICANON OFT= SUBSTANCK

BY SPONSOR (Appeaft11)istobeusedtopvA& hdmadm noomm for02 compham If

wfficabmofW Ud Wxbm &u=Wiudm n notWwAded toWildlifebwnabwd Lt&,

itwillbenotedindw compeam stament ofdw finalmpmt
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WILDUFE INTERNATIONAL LTD.

-4-

Tbcspan= isrespowibkforallkdamndm rtwadtothetmtsubstanceandagrm tosoovt

anyu=md tean6stam an&orteasubstanceoodam= tmming atdc cadoftk su*.

lqtockSobgionEMpsafgm
A stocksohdicaoftheteasubstancewillbe prqmod atanombw conomtradwof1000mg

acdw& inbighquftwau (eg.Nmapam). Inadditiouadocksohdimof3,5-dichiolophenolwill

prwarodby dissohing500mg in10mL ofIN NSOH anddm,4ihWo to30mL withhishquality
waw. VAME suuin&enoughIN H2SO4(appro3imd*8 mL) willbeaddedtomuk thepomtof

b*iatfo*itafim Thtwhdim of3A4WA=Pbxkol d=wM be&hftdtoIL withhigh"ft

yaw.

Testrywwtitirw"am Appw=
catrolrcfwmee,md teabnottest willbeknbaud at20* 2*C andaaawd for3

ho= ataraWsufraciatto solidsinnspmskxl The willbepmparedand aerded

m SM mL &stm Erkmqw flasimanddm ummftw:dbfta300mL BW=icd OMM Dmand

(BOD)bottletodo condod&nohed oxysm(DO)maLimanctL

AdWdoddodpfiomdiaPi Baywodmdff TodmcutPhawM bound ago bocdm

forthetuL Tk ps BayFmliy.cody wams fimprod=bm* damutic ,, The

sWp wM beWavedufmga 2 mm mm anddmuodW fw qpomu* 30 mimam MO

I ' ' *oso" softwillbeI* IanddotoW==MW sorl&CM mw*Wm

ofdwseW dWp willbeddmniw&Basedandoresokdoomomtmdwo(dwdWp willbe

aftxftdto4OODmWL(:LIO%)byddutiowdhmmkipdwato

Ndit dWp cannotbeusedondw dayofcoucadworifdwam batchisroqwmdtobemcd

on mbsecod dqs omdmm Em dqsl So mL ofqn&Wc wwav (Appeaft10willbe addedto

eschlitwofacaydoddWpatdacodofa&woddogdiW.T&dWpwMbca&lftdovcmigbtat2O
* 2*C. Bd= we,dw pH andtotalnupmdod solidsconcenuatimofgo acdvdadski* willbe

d*mgmd nA ifnemmy, aozftdtopH 6.0-8.0andasolidsamombidw of4000mgll(&10%).
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Procodm

Test wM beprepa-cdat15-i- kftvab statingwithdc fim contml The cot&ol

wM contain9.6mL ofryndwdc sewage,120mL ofhmdwn andcam& munkipalwatertobringthe

totdvobm up to300 mL Ma mbdm willbe prmvtly sarded ata ratesnfficip-ttokeepthesolids

insimmim SW=qumt * 1 willcontain9.6mL ofqndwdc wwam 120 mL offimcub- ft

appmptidevokmicofw or I-r, stocks"on nd cxm& municipalwatertobdn

do toW vokme up to300 mL Fmally,a scowd coftd wM be pmparcd. Allmbamm wM be aauw

fardm= bourl

Emmwe Aubmis

Afbcrftwhours ofumbak the ofdiefirstvmd willbe umsferred tDa BOD botdo

md fficresphifimratcvm bemeasured overaperiodofapto 10-i-stes. DL%sdvadarygcnrcadings

willbe recordedevay 10 scowd for10-i- oruntildieDO dmps below 1.0mrl, wbich am

c@ fi@ Ile resphibm rateinrawqucnt vesselswM be ddawhked inan idea" umma at15

hdcrah sodut thecoated6= of*a testsubstmw withdw activatedWWV isdm houm

A resphifimratewm be calcwdod foreachtcambmzt end i itLmg O)LAww. Ilm

rftwM be eakdated uft DO vahm bdwom qvrwdmatdy 6.5ng ())L and 25 mg OX orover

a 10 mwft podad ifdo DO doesnotrewh qvroxbod* 2.5ng C))L

llwp=mtMMmforcKhtmtsdwimanamuWmwEbe cdoolmdusmSdoMowmg

e*mdm andpioftdagm= owcwtmm m logpaper.

Percent Inhibition = 1
2R.

x 100
Rci + RC2
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WILDUFE INTERNATIONAL L-rD.
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Vlh=

P, - oxygm convmpdm mto ata givenconomdradon of thetestsubsm=

P,q - oxygm coanm4)dm rate,C4atml I

PC, - oxygm conumq)tim rate,Control2

An W.50 valuewM bedaiv4 ifposnble,basedon ft percentioh@ibimv=us testnbsta=

emommm Cmfida= hmsts(95Y*)fi)rdo =0 willbe d*=wd umg amdad AdubW

procc&m (3).

ilc testiscwddmvd validonlyifdc Mowing atmu am met

thetwocontrolnopkadw raw am wdwn 15% ofeachodw;

&c EM (3hom) of3,,-@@ isindkeamqpw rop of5 to30 mg/L

RRMRM TO IFtltMAMATNvn

P@e=&tobe--6mh-A wM iociu&butnotBmW W@ do MowinX

I A eM ofdkes4ped pmtoool

2. idadficstionand dwsaninfim ofdietog substmm asprovidedby Sponsor.

3. Ted inwadw md tmmkofim ddm

4. Eqaimc"bffidionsndkm*mfmdatcL

5. stocksoba= cowwwdm cdcwzdm andsolutionpWmdiaL

6. Acdvdod *adp a- rPod pmftdment dewe

7. Ted t=v p 1, nd dm*ioil

a. Pcferme abstmm - li

9 AR dosdned oxygm mmsmmatl

10. Tcoqxzv&m raW pp@ 1-4dwing testperiod.

ll. IabaMm curveand umthod forcalculationofBCSO.

12. IfcolaildodBCSO md 95% confidmw limits.

13. A oW ofditfinalreporl
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FTNAL REPORT

A findrepcxtofdwremb ofditsb*vm bep-ep-P byVddffchdanadoagIjdrwmport
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RIRFV,RV,NC.TS

I OrganisationforEconomicCooperationandDevelopmmt.1989.ActfttedSludge
RespiradonInhibitionTat.OECDOWdeUm209.

2 CouncHaftbeEmWmCommunitieL Dkoctivv67/54&WC An=V. OukWineC.11,
AethwedSludgePespiradon&kbidon Test.

3 Stephan,CJL 1977.*McdmxlsforCalodatingan100,'AquaticTo;awkV andh=ard
Evahmdm. AmaicanSocietyforTestiqgmd MatcrWL PubficadmNumberSTP 634,pp65-
94.
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iDe,rrmcAnoN oFiET'sMTANcE By SPONSOR

To beCompkftd by Sponsor
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The syndicticsewageprovw= do necessarynab=ft req=ed forbactmd m&Abohm Itispreparedby
dasolvmgtheMawmg uwuatsof
substancesinI fiterofnnmicipdwater.

16.0g poptone
11.0g nwa extmct
3.0g uma
0.7g Naa
0.4g CaCI22H20
02 g MGSO,,7E60
2.8g KIM4

Rce gra&ch=icalarbettcrwmbousodvibmavailabk,lucansdftaftofdw ryndodeseww= not
bwvn tocontamanycontm- dw am remocablecgccwd tobe prcsmtandam knovvntobe apkle of
btafiringwi& &c study.
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APPENDIX M
PROJKTNO.: 454F,101

WILDLIF*E INTERNATIC)NAL LrD.
Pap Iof2

AMENDMENT TO STUDY PROTOCOL

STUDY TNILE: PPOS:AN ACTWATM SLUDGF, PMP]3tATION DMMMON TEST

PROTOCOL NO.: 454/12019$/ASRrr/SUB454 AMIENDUMM NO.: 1

SPONSOR. 3M Capamtim PROJECR NO.: 454B-101

3M LAB REQUEST NO.- Lr2723

AMZMN3=: Pop 3;Ted Substem

Add- The testobdam vM be a&mstcmd by dued wcqft adddm Duod we&
addidwisdc mostwrwrige,, ofadmhdst=m oftestabstoom did m
reladvelyhlsolubleinwew.

REASON: Route of admumstsum was dmgcd fimmvolumetnead(ribmofan aqumn stock
solutionto daid vu& addtm beemm of dielow wam solubft of thetest
substm=.

EFFECRIVE DATE: 21 December 1999

AbMWbMNT: Pop 4;StockSobtionPrepwtion

Dolds- A stockwW= of&c ta nbstmm wdl be pqmod ata mm indcoo=mdm of
1000mg acdvdlimbigbqmd* vidm(e,&Nmopure).

REASON: Pm* ofadmwisbationwa ch-ead fiamvobmwft addkionofansquwa stock
solubm todhft wcqft adddm bwmm ofdo low "am sob*ft ofdw test
xubdance.

EFFECTIVEDATE: 21 Doo=bcr 1998
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WILDUFE INTERNA-NONAL LTD. Page2 of2

AMENDMENT: Page5;Proood=

Change: Testmmtww willbepreparedat15mmuto intervalssMrUngwiththefirstomtrol ne
controlwillcontain9.6mL of s3mthedcsewage,120mL ofkoculon andenough
municipalwatertobringdw totalvolumeup to300 mL. Tlw mixtt=willbepromptly
aamw ata raw suffmicttokwp thesolidsinsuspension.Subscqmmtmbmnis will
contain9.6mL ofsyndode sewage,120 mL ofbmdura, theappropriatevolumeof
teaorrd=we substancedock sdutioc@andcam& municipalwta tobringthetotal
volumeup to300mL Fmaffy,asecondcontrolwillbeprqpami Allmum= winbe
a=Ued fi)rdam bo=.

To: Testmbdtm willbepreparedat15-im in@ stwtingvft thefirstcontmllU
conud wfflconui,9.6mL ofqmdodo wwam 120mL ofbmW= andenough
mu*ipd watertobringdo totdvolumeupto300mT- Themb=c va bepromptly
amued ata mtooffmiattobxp Ow solidsinaspmoial Subwqtxmtmbdim will
ewtain9.6mL ofsyndzdr.wwar, 120mL -ofhmuhim, theappropriateamountof
testvavmw orvolumeofreferencesubstancestocksolution,andenough=-icipal
watertobringthetotalvolumeup to300 mL PhuMy,a secondcontrolwillbe
prepuc& AR mbdmts willbeaamw ford= hm=.

REMON: R@ of administrationwas changedfi-omvolumctdcadditimofan aqumm stock
solution-toduca weigh additionbw4tuw of thelow waa solub&tyof thet=
stibstano--

EFFECTIVE DATE: 21 December 1999

,A

DUMMIC DATE

WL,KNAGEMENT DAT]R

cl
9POWSOIVSREPRESENTATRVE DAlt

A-To4R
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WILDUFE INTERNA'NONAL LTD.

DEVIATION TO STUDY PROTOCOL

STUDY TITLE: PFOS: AN ACTIVATED SLUDGE, RESPIRATION DUUBMON TEST

PROTOCOL NO.: 454/12019&/ASRrr/SUB454 DEVIATION NO.: I

SPONSOR. 3M Cmpmldm PROJECRNO.: 454E-101

DATE OF DEFACRO DEVUTION- D=mber 12,1999

DEVIATION: Prooedum Page-5-:

lU 3mg/L3,5-Echlorc)ph=lml-dtnwasaciledforttauhoursad onemmute.

REASON:

luadvatmtam bysWy p=onnel-

IWACR:

Mu &-vmaondidna =paa dc mtegq of*c stvay.

STUDYDMECTOIL

LABdLU@OkY MMAGEMENT DAlt
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ReportAmendment

I. OriginalReport: Pages 1-5 and 7

Amendment: The pageswere changedtoincludetheamaided reportdate,revisedpage numbers, and
new sigaaftm anddatesdue totheadditionofthereportamendment as Appendix IV.

Reason: To reflecttheissuingofan amended report.

2. OriginalReport: Page 2

Amendment: Compliance statementwas revised.

Reason: To clarifyhow thetestsubstancewas characterized.

3. OriginalReport Page 10

-- Amendment: Informationprovidedby the Sponsor reflectingthereanalysisof testsubstance,
includingthereanalysisdateand thepuri@,was added totheTest Substancesection.

Reason: To reflectthecurrenttestsubstanceinformationprovidedby theSponsor.

4. OriginalReport: Entirereport

Amendment: All testsubstanceconcentrationswere changed to reflectthe purityof the test
substanceas determinedby theSponsor ina reanalysisofthetestsubstance(FC-95,
Lot 217). Testconcentrationsoriginauywere reportedinmg/L. The certificateof
analysisDated March 9,2000 indicateda purityof 90.49%. Therefore,alltest
substanceconcentrationswere recalculatedand reportedas mg a.i./Lbased on the

90.490/opurity.

Reason: To reportthermft ofthetestbased on thesubstancepurityof 90.49% attherequest
of theSponsor.

AMENDED
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ReportAmendment

AMENDMENT SIGNATURES:

((,)/,, i o.4,1 @L @/.@

Edward C. Schaefer DATE

Manager, Biodegradation

Henry Kr6gd, Ph.D. DATT

Director,AquaticToxicologyand Non-TargetPlants

REVIEWED BY:

Marsho T.Hy@s DATE

Quali@ AssuranceonProgramSu(e/rvi'sor

AMENDED
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AMENDMENT TO STUDY PROTOCOL

STUDY TITLE: PFOS: AN ACTIVATED SLUDGE, RESPIRATION INHD3ITION TEST

PROTOCOL NO.: 454/120198/ASRIT/SUB454 AMENDMENT NO.: I

SPONSOR: 3M Corporation PROJECR NO.: 454E-101

3M LAB REQUEST NO.: U2723

AMENDMENT: Page 3;Test Substance

Add: The testsubstancewiR be atitninisteredby directweightaddition.Directweight
additionisthemost appropriaterouteof administrationof testsubstancesthatare
relativelyinsolubleinwater.

El REASON: Route of atiminitafionwas changedfrom volumetricadditionof an aqueousstock
solutionto directweightadditionbecauseof the low watersolubilityof thetest
substance.

Ed
FFECRIVE DATE: 21 December 1998

AMENDMENT: Page4; StockSolutionPrepartion

Delete: A stocksolutionofthetestsubstancewiU be preparedata nommal concentrationof
1000 mg active/Linhighqual4 water(e.g.Nanopure).

REASON:' Route of administrationwas changedfrom volumetricadditionof an aqueousstock
solutionto directweightadditionbecauseof thelow watersolubilityof thetest
substance.

EFFECRIVE DATE: 21 December 1998

o,.-PA 17-71
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AMENDMENT: Page 5;Procedure

Change: Testmixtureswillbe preparedat15 minuteintervalsstartingwiththefirstcontrol.The
controlwillcontain9.6 mL of syntheticsewage,120 mL of inoculumand enough
municipalwatertobringthetotalvolume up to300 mL. The mixturewillbepromptly
aeratedata ratesufficienttokeep thesolidsinsuspension.Subsequentmixtureswill
contain9.6mL of syntheticsewage,120 mL of inoculum,theappropriatevolume of
testorreferencesubstancestocksolution,and enough municipalwatertobringthetotal
volume up to300 mL. Finally,a secondcontrolwillbe prepared.Allmixtureswin be
aeratedforffim hours.

To: Testmixtureswillbe preparedat 15 minuteintervalsstartingwiththefirstcontrol.The
controlwillcontain9.6 mL of syntheticsewage,120 mL of inoculmnand enough
municipalwatertobringthetotalvolume up to300 mL. The mixturewin bepromptly
aeratedata ratesufficientto keep thesolidsin suspension-Subsequentmixtureswill
contain9.6inL of syntheticsewage,120 mL ofinoculuni,theappropriateamount of
testsubstanceor volume of referencesubstancestocksolution,and enough municipal
waterto bringthetotalvolume up to 300 mL. Finally,a secondcontrolwillbe
prepared.Allmixtureswillbe aeratedforthreehours.

REASON: Route of administrationwas changed from volumetiicadditionof an aqueousstock
solutionto directweight additionbecauseof thelow watersolubilityof thetest
substance.

EFFECRIVE DATE: 21 Decmnber 1998

STUDY DIRECTOR DATE

YMANAGEMENTLABOlkATOR

L
SPONSOR'S REPRESENTATRVE DAlt
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WILDLIFE INTsc-'R-NATIONAL.,-TD.

DEVIATION TO STUDY PROTOCOL

STUDY TITLE: PFOS: AN ACTIVATED SLUDGE, RESPIRATION INHIBITION TEST

PROTOCOL NO.: 454/120198/ASRIT/SUB454 DEVIATION NO.: I

SPONSOR: 3M Corporation PROJECTNO.: 454E-101

DATE OF DEFACTO DEVIATION: December 12,1998

DEVIATION: Procedure,Page -5-:

The 3 mg/L 3,5-dichlorophenolmixturewas aeratedforthreehoursand one minute.

REASON:

Inadvertenterrorby studypersomel.

IMPACT:

Thisdeviationdidnotimpacttheintegrityofthestudy.

STUDY DIRECTOK DATE

LA.B-O'R'ZOPY MANAGEMENT DATT



PROTOCOL

PFOS: AN ACTIVATED SLUDGE, RESPIRATION RQBMITION TEST

OrganisationforEconomic Cooperationand Development
OECD Guideline209

and

CouncilofEuropeanCommunities Directive67/548/EEC
Annex V, GuidelineC.11

3M Lab RequestNo. U2723

Submiffedto

3M Corporation
EnvironnumtalLaboratory

P.O.Box 33331
St.Paul,Minnesota 55133

WILDLIFE INTERNATIONAL LTD.

8598 Commerce Drive
Easton,Maryland 21601

(410)822-8600

st I
.

4@,

December 1,1998
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PFOS: AN ACTIVATED SLUDGE, RESPIRATION D4MBITION TEST

SPONSO 3M Corporation
EnvironmentalLaboratory
P.O. Box 33331
St.Paul,Minnesota 55133

SPONSOR!S REPRESENTATIVE: Ms. Susan A. Beach

TESTING FACILIT WildlifeInternationalLtcL
8598 Cormneme Drive
Easton,Maryland 21601

STUDY DIRECTO Ed Schaefer

LABORATORY MANAGEMENT: Henry 0. Krueger,Ph.D.
Manager of AquaticToxicology& Non-Target Plants

FOR LABORATORY USE ONLY

Proposed Dates:

Experunental Experimental
f7 /ftStartDate: TerminationDate- 14

ProjectNo.: ie- vo.. 3-1StudyRoom: -*

TestConcentrations: @@P0,10,100,500)lw int/Date:

Test SubstanceNo.: ReceiptDate:

PROTOCOL APPROVAL

STUDY DIRECTOR DATE

LAB(YRAT014Y MANAGEMENT 157ATE

SPBWSOR!S RFPRESEgfATIVE DATE

PROTOCOL NO.: 454/120198/ASRIT/SUB454 3M LAB REQUEST NO. U2723
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INTRODUCTION

The purpose of thistestisto providea screeningmethod to identifysubstancesthatmay

advms* affectaerobicmicrobialtmlunentPlantsand toindicatesuitablenon-inhibitorytestsubstance

concentrationsforuse inbiodegradabilitytests.

OBJECRIVE

The Objectiveofthestudywillbe toassesstheeffectsof thetestsubstanceon activatedsludge

microorganismsby measuringtherespirationrate.An EC50 willbe calculated,ifpossible.

EXPERU*IENTAL DESIGN

The testwillcontaina control,reference,and treatmentgtoup. The controlgroup isused to

determinethebackground respirationrateofthesludge and willnot be exposed tothetestsubstance.

The referencegroup willbe dosed with 3,5-dichlorophenoLa known mlubitorof respiration,at

concentrationsof 3,15,and 50 mg/L. The testsubstancewillbe testedat1,3, 10,30,100,300,and

1000 mg/L.

MATERIALS AND METHODS

Test methods arebased on the proceduresspecifiedin the OECD GuidelineforTestingof

Chemicals,Method 209 (1)and Councilof the European Communities, GuidelineC.11,Activated

Sludge,RespirationInhibitionTea (2).

Test Substance

Informationon thecharactmizationoftest,controlorreferencesubstancesisrequiredby Good

LaboratoryPracticeStandards(GLP), 40 CFR Part160.31. The Sponsorisresponsibleforproviding

VtrlldlifeIntemationalLtd.writtenverificationthatthetestsubstancehas beencharactmizedaccording

toGLPS Priortousmg.m thetest.The attachedform IDENTIFICATION OF TEST SUBSTANCE

BY SPONSOR (Appendix ]I)istobe used toprovideinformationnecessaryforGLP compliance. If

writtenverificationofGLP testsubstancecharacterizationisnotprovidedtoWildlifeInternationalLtd.,

itwillbe notedinthecompliancestatementof thefinalreport.

PROTOCOL NO.: 454/120198/ASRIT/SUB454 3M LAB REQUEST NO. U2723
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The Sponsorisresponsibleforallinformationrelatedtothetestsubstanceand agreestoaccept

any unused testsubstanceand/ortestsubstancecontainersremainingattheend ofthestudy.

StockSolutionP=aration

A stocksolutionofthetestsubstancewillbe preparedata nominal concentrationof looo mg

active/L inhighqualitywater(e.g.Nanopure). In addition,a stocksolutionof 3,5-dichlorophenolwill

preparedby dissolving500 mg in 10 mL of IN NAOH and thendilutingto3Q mL withhigh quality

water. V&Ue sfining,enough IN HS04 (approximately8 ML) willbe added toreachthepointof

incipientprecipitatiorlThe solutionof3,5-dichlorophenolthenwillbe dilutedto I L withhigh quality

water.

Test Conditionsand &12aratas

Control,reference,and treatmenttestmixtureswillbe incubatedat20 ± 20C and aeratedfor3

hours ata ratesufficienttomaintainsolidsinsuspension.The mixtureswillbe preparedand aerated

in500 mL plasticErlemneyerflasksand thentransferredintoa 300 mL BiochemicalOxygen Demand

(BOD) bottletotheconductdissolvedoxygen (DO) measurements.

TestIno

ActivaWd sludgefrom theProspectBay WasWwater TreaftnentPlantwillbe used asthe inocwum

for thetest The ProspectBay Facilityreceiveswastesfrom predominantlydomesticsources.The

sludge willbe sievedusinga 2 nun screenand thensettledforapproximately30 minutes. The

supernatantabovethesettledsolidswillbe drainedand thetotalsuspended solids(TSS) concentration

of the settledsludgewillbe detmmhw& Based on theresult,theconcentrationofthesludgewillbe

adjustedto 4000 mg/L (:h10-/,)by dilutingwithmunicipalwater.

Ifthesludgecannotbe used on theday of collecfionorifthesame batchisrequiredto be used

on subsequentdays(maximum fourdays),50 mL ofsyntheticsewage (Appendix U) willbe added to

each literofactivatedsludgeattheendof each working day. The sludgewillbe aeratedovernightat20

2*C. Before use,thePH and totalsuspended solidsconcentrationof theactivatedsludgewillbe

det=2ined md, ifnecessary@adjustedto pH 6.0-8.0 and a solidsconcentrationof4000 mg/L (@:10*/o).

Bt-

at, -
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Pro

Testmixtureswillbepreparedat15 nunuteintervalsstartingwth thefirstcontrol.The control

willcontain9.6mL ofsyntheticsewage,120 mL of inoculumand enough municipalwatertobringthe

totalvolume up to300 mL. The mixtureWillbe promptlyaeratedataratesufficienttokeep thesolids

inSuW=iOrL Subsequentmixtureswillcontain9.6mL ofsyntheticsewage,120 mL ofinoculum,the

appropriatevolume oftestorreferencesubstancestocksolutiar4and enough municipalwatertobring

thetotalvolume UP to300 mL. Finally,a secondcontrolwillbe prepared,An mixtlm willbe aerated

forthreehours.

Sa=le AnW3§ig

Afterdm hoursOf =ation, thecontentsofthefu'stvesselwillbe transferredtoa BOD bottle

and therespirafimratewillbe measured over aperiodofup to 10 minutes. Dissolvedoxygen readings

willbe recordedevery 10 secondsfor 10 minutesor untiltheDo dropsbelow 1.0mg/L ,which ever

cOnIm ftst The respirationrateinsubsequentvesselswillbe determinedinan identicalmanner at15

minute intervalssothatthecontactume ofthetestsubstancewithft activatedsludgeisthreehours.

Calculations

A respirationratewin be calculatedforeachtestmbdm and expressedinmg OAAour. The

ratewillbe calculatedusingDo valuesbetween approximately6.5mg OA and 2.5mg 02/L,or over

a 10 minute periodiftheDO doesnotreachapproximately2.5mg OA.

The percentmhibibonforeachtestsubslmw cmcentratimwillbe calculatedusingthefollowing

equationand Plottedagainstconcentrationon logpaper:

Percent inhibition
2RS

x 100
RC, + RC2

PROTOCOL NO.: 454/120198/ASRIT/SUB454 3M LAB REQUEST NO. U2723
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where

It. oxygen consumption rateata givenconcentrauonof thetestsubstance

RC, = oxygen consumptionrate,ControlI

RC2 = oxygen wmmption mte,Control2

An EC50 valuewillbe derived,ifpossible,based on thepercentinhibitionversustestsubstance

concentration.Confidencelimits(950/o)forthe EC50 willbe determinedusingstandardstatistical

procedures(3).

C@aalityControl

El The testisconsideredvalidonlyifthefollowingcriteriaaremet:

- thetwo controlrespirationratesarewithin15% ofeachother;

- theEC50 (3hows) of3,5-&cblorophenolisintheacceptedrangeof 5 to30 mgAL.

RECORDS TO BE MAM

Records tobe mmntamed vau mclude,butnotlimitedto,thefouowmg:

I- A copy ofthesignedprotocol.

2. Identificationand charactmizationofthetestsubstanceasprovidedby Sponsor.

3. Test initiationand terminationdates.

4. Experimentalmitiatimand wrminatlondates.

5. Stock solutionconcentrationcalculationsand solutionpreparation.

6. Activatedsludgesourceand prebratmentdetails.

7. Testtemperatureand duration-

S. Reference substanceresults.

9. AU dissolvedoxygenmeww=mts.

10. Temperature rangerecordedduringtestperiod.

11. Inhibitioncurveand method forcalculationofEC50.

12. Ifcalculated,EC50 and 95% confidmce limits.

13. A copy of thefinalreporl

PROTOCOL NO.: 454/120198/ASRIT/SLlB454 3M LAB REQUEST NO. U2723
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FINAL REPORT

A finalreportoftheresultsofthesh* vaUbepreparedbyWildlifeInternationalLtd.Thereport

istoinclude,but isnotlimitedto,thefollowingwhen applicable:

1 - Name and addressof facilityperformingthestudy.

2. Dates on which thestudywas initiatedand completed.

El 3. A statementof compliancesignedby the Study Directoraddressingany exceptionstoGood

LaboratoryPracticeStandards.

4. ObjectivesandProceduresstatedintheapproved protocolincludingany changes intheoriginal

protocol.

5. Identificationand dmractmizationof thetestsubstanceasprovidedby Sponsor includingname,

CAS number, percentactive,and othercharacteristics,ifprovidedby theSponsor.

6. A descriptionofthebmmformations and calculationsperformedon thedata.

7. A descriptionofthemethods used and referencetoany standardmethod employed.

8. A descriptionofthetestsystem

9. A descriptionofthepreparationof the*testsolutions,,thetestingconcentration(s),therouteof

administration,and thedurationofthetest

10. A descriptionofallcirm@ces thatmay of affectedthequalityorintegrityofthedata.

11. The name ofthestudydirector,thenames ofotherscientistsorprofessionals,and thenames of

allsupervisorypersonnel,involvedinthestudy.

12. The signedanddatedreportsofeachof theindividualscientistsorotherprofessionalsinvolved

inthestudy,ifapplicable.

13. The locationwhere theraw dataand finalreportaretobe stored.

14. A suten=t preparedby theQualityAssuranceUnit listingthedatesthatthesu* inspections

and auditswere made and thedatesof arryfindingswere reportedtotheStudy Directorand

Management

15. Ifitisnecessarytomake correctionsoradditionsto a finalreportafterithasbeen accepted,such

changeswillbe made intheform ofan amendment issuedby theStudyDirector.lie amendment

willclearlyidentifythepartof thefinalreportthatIsbeing amended and thereasonsforthe

amendment, and willbe signedby theStudy Director.
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CHANGING OF PROTOCOL

PlannedchangestotheprotocolwillbeintheformofwrittenamendmentssignedbytheStudy

Directorand theSPonsc)esRepresentative.Amendments willbe consideredaspartoftheprotocoland

willbe attachedtothefinalPmtocoL Any otherchanges willbe intheform ofwrittendeviationssigned

by theStudy Directorand filedwiththeraw dat& Allchangestotheprotocolwillbe indicatedinthe

finalreport.

GOOD LABORATORY PRACRICES

Tins studywillbe conductedinaccordancewithGood LaboratoryPracticeStandardsforEPA

(40CFR Part160);OECD Principlesof Good LaboratoryPractices(OCDETGD (92)32,Environment

Monograph No. 45);and JapanMAFF (59 NohSan, NotificationNo. 3850,AgriculturalProduction

Bureau). Each studyconductedby WildlifeIntemafionalLtcLisroutinelymamined by theWildlife

InternationalLtcLQualityAssurance Unitforcompliancewith Good LaboratoryPractices,Standard

OperatingProceduresand thespecifiedprotocol.A statementofcompliancewith Good Laboratory

Practiceswillbepreparedforallportionsofthestudyconductedby WildlifeInternationalLtcL Raw data

forallwork performedatWildlifehftmtional Ltd.anda copy ofthefinalreportwillbe filedby project

number in archiveslocatedon theWildlffeInternationalLtd.site,or atan alternativeImfion tobe

specifiedinffie,fmid=pod.
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APPENDIX I
IDENTIFICATION OF TEST SUBSTANCE BY SPONSOR

To be Completed by Sponsor

1. Test SubstanceIdentity(name tobe used inthereport): @erfllja=tane SulfonicAcid-PotassiumSalt
(Fkus)

Sample Code orBatchNumber. Lot217

Purity(% ActiveIngredient):--98.9% ExpirationDate: 2008

H. TestSubstance Characterization

Have theidentity,strenlth,gmty and compositionorothercharacteristicse et
which&Proyriatelyle e e testsubstancebeendeterminedprior
tothe o thisitidyinaccordancevnthGLP Standards? Yes-No X

III. TestSubstance StorageConditions

Pleaseindicatetherecommended storageconditionsatWildlifeInternationalLtd.

Ambient room I=Mmt=-

Has thestabilityofthetestsubstanceunderthesestorageconditions
been detenninic@din accordance with GLP Standards? Yes-No X

Otherpertinentstabilityinformation:

IV. ToxicityInformation:

Mammalian: RatLD50 251 me/ke Mouse LD50 YZL

Aquatic: InvertebrateToxicity(EC/LC50) FishToxicity(LC50)

Dndm@a maizna:27 mgl Rainb.owtrout:II mgl

DapbWa mamia: 50 me/L Fatheadminnow- 38 mpJL

Other TO)acityInformation(mcluchngfindmgsofchromc and subcbrome tests):

See MSDS-
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kPPENDIX U. SYNTHETIC SEWAGE

The syntheticsewage providesthenecessarynutrientsrequiredforbacterialmetabohsrm itispreparedby

dissolvingthefollowingamounts of
substancesin I literofmunicipalwater:

16.0 g peptone
11.0g meat extract

3.0g urea
0.7g NaCl
0.4g CaCI2 2H20
0.2g MgSO,4 7H20
2.8 g K2BPO4

Reagent graded=ncals orbetterwillbe usedwhen available.The constituentsofthesyntheticsewage arenot

known to contain any contanunantsthatarereasonableexpectedto be presentand areknown tobe capableof

interferingwiththestudy.
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