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InternalCorrespondence

To: Dr.John Butenhoff,Manager
CorporateToxicologyI

From: Dr.Robert Roy
CorporateToxicology

Subject: DraftDrinkingWater HealthAdvisory(DWHA) -PFOS

Date: July7,1999

John -

The attacheddocument presentsthederivationofa draftlifetimeDWHA for
PFOS. The draftDWHA isbased on a referencedose (RfD)which was derived
usinga conservative,composite uncertaintyfactor(UF).

A very similarprocess ofRfD development (e.g.selectionofappropriateUFs
based on availabledata)has been used by EPA forArochlor1016; thisisalso
includedforyour reference(Appendix).

Ifyou have questionsorwould liketodiscuss,please letme know.

Rob
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LifetimeDrinkingWater Health Advisory (DWHA) forPFOS

Background'

The DWHA forPFOS was calculatedusingstandardEPA methodology. Briefly,
the followingthreeequationswere used:

(NO,4EL)oi-(LOAEL)
RJD

(UF)
mglkg body weight- day

r (AfD) (70kg)
DWEL

2 LI@day
MGIL or pgll

LifetimeD WI-I.4= D WEL xRSC = mgll or ugIL

Where:

RfD Chronic Reference Dose [theestimate(withuncertaintyspanning an
orderofmagnitude)ofa dailyexposure tothe human population(including
sensitivesubgroups) thatislikelyto be withoutappreciableriskofdeleterious
effectsduringa lifetime]

NOAEL = No Observed Adverse EffectLevel[theexposure levelatwhich
thereare no statisticallyorbiologicallysignificantincreasesinthefrequency
orseverityofadverse effectsbetween the exposed populationand the
appropriatecontrol;some effectsmay be produced atthislevelbuttheyare
notconsideredtobe adverse,nor tobe a precursortospecificadverse
effects]

LOAEL = Lowest Observed Adverse EffectLevel[theexposure levelatwhich
thereare statisticallyorbiologicallysignificantincreasesinthefrequencyor
severityofadverse effectsbetween the exposed populationand the
appropriatecontrol]

UF = TotalUncertaintyFactor(chosen usingEPA guidance).The totalUF is
composed offivesub-factorsthatattempttoaccountforuncertaintywith
regardto: 1)interhumarivariability;2)extrapolationofresultsfrom
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experimentalanimaltohui-nan;3)extrapolationfrom subchronictochronic
exposure;4) extrapolationfrom LOAEL toNOAEL; and 5) incomplete
database tocomplete database.

A modifyingfactor(MF) f-nayalsobe appliedtoaccountforareas ofscientific
uncert:aintynotaccounted forinthefivesub-UFs.

The standardEPA defaultfactorforeach ofthefivesub-UFs = 10;thatfor
the MF = 1. Sub-UFs <10 may alsobe used when existingdata reduce or
eliminatethe need toaccount fora particulararea ofuncertainty.The choice
of appropriate sub-UFs and the MF isaccomplished on a case

I
by-case

basis using professionaijudgment by experienced riskassessors.

DWEL = DrinkingWater EquivalentLevel [theconcentrationofa substance in
drinkingwater thatisnotexpected tocause any non-carcinogenichealth
effectsinhumans over a lifetimeofexposure]

RSC = RelativeSource Contribution[isthe proportionofexposure toa
chmeical from drinkingwater relativetoothersources such as food and air](in
the absence ofany otherdatathe EPA defaultvalue= 20% isused)

LifetimeDrinking Water Health Advisory (DWHA) = The concentrationofa
chemical indrinkingwater thatisnotexpected tocause any adverse
noncarcinogeniceffectsover a lifetimeofexposure,witha margin ofsafety.
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1. Lifetime Drinking Water Health Advisory (DWHA) for PFOS

Step 1. RfD Calculation

(NOAEL) or (LO.-IEL)
R)D

(UF)
mglkg body weight -day

NOAEL 0.15 mg/kg-day [NOAEL from 6-month monkey oralcapsule study]

UF=900 (rounded up= 1000)[totalUF= 900 (lOx3xlOxlx3).Individualsub-
UFs were as follows[alsorefertoAppendix]:

lnterhuman (person-to-person variability)= 10 [standardEPA default]

Extrapolationfrom experimentalanimal-to-human (interspecies

variability) 3 [usednoii-humanprimate]

Extrapolationto chron;cexposure (chronicity)= 10 [basedon exposure

durationlongerthan slibchronicbutsignificantlylessthan chronic(6months

ina non-human primate),-PFOS alsoappears toaccumulate inthe body on

repeated exposure due topoor elimination]

LOAEL to NOAEL = 1 [standarddefault-NOAEL used]

Incomplete database = 3 [significantdata accumulated on chemical;results

ofthe 2-yearbioassayare stillpending]

Modifying Factor = 1 [i@Limandata available;significantdata accumulated on

chemical;sensitiveend;)ol:ntestablishedinstudies;uncertaintiesaccounted

forinothersub-factors]
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Therefore:

0.15mg /k,(,-- clcil
RfD 0.00015mglkg- day= (0.2pglkg- day)

1000

Note: The precisionassociatedwiththe RfD isusuallyone significantfigure,
therefore,RfD should be rounded to= 0.2 @tg/kg-day

ii. LifetimeDrinkingWaier HealthAdvisory (DWHA) forPFOS

Step 2. DWEL Calcula'.ion

(RJD)(70 kg)
DWEL

2 Llday
1.77,UILor ugIL

(0.2pglk,,,,- (70kg)
DWEL

2 L
7 ugIL

Ill. LifetimeDrinkingW@l.'f.erHealthAdvisory (DWHA) forPFOS

Step 3. LifetimeDWHA Calculation

Lifc,iiiiieDWHA = Dg'EL NRSC'=mgll orugIL

ILifetimeDWHA = (7 L)(0.2)= 1.0,ugIL
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APPENDIX

Precedentexists(seeAroch*!c)rexample,below)fora reductioninsub-UFs(ie.
versususingstandarddefaults= 10foreachsub-UF)when theexperimental
datawarrant.Basedon thesignificantamountofavailabletoxicologicaldatafor
PFOS (includingdatafromstudieson otherFCs inwhichPFOS ishypothesized
tobe the "toxic"metabolite)itisveryreleva!itto use both professionalrisk
assessment and toxicologicfljudgment to"adjust"thesub-UFs based on

availabledata.

The EPA-derived RfD forArochlor1016 is7x 10-'mg/kg-day. The total
uncertaintyfactorused by EFA was 100;an MF of1 was also used. Reductions
insub-UFs (froma defaultvplueof10)were made based on the availabledata
and professionaljudgment (similartothe case forRfD derivationforPFOS). The
followingisexcerptedfrom the IRISfileforArochlor1016:

Arochlorl016: UNCERTAINTY AND MODIFYING FACTORS (ORAL RfD)

UF --A 3-foldfactorisapp@iedtoaccount forsensitiveindividuals.The

resultsofthese studies,E;swellas data forhuman exposure to PCBS, indicate

thatinfantsexposed transI)Iacentallyrepresenta sensitivesubpopulation.A

factorof3 isappliedforextrapolationfrom rhesus monkeys to human. A full

I0-foldfactorforinterspec@esextrapolationisnot considered necessary

because of similaritiesintoxicresponses and metabolism of PCBs between

monkeys and humans anc,thegeneralph@'siologicsimilaritybetween these

species. Inaddition,theriiesusmonkey dataarepredictiveofotherchanges

noted inhuman studiessuch as chloracne,hepaticchanges, and effectson

reproductivefunction.A fe,,ctorof3 isappliedbecause of limitationsinthe

database. Despitetheextensiveamount ofanimallaboratorydataand human

epidemialogicinformationi-egardingPCBS, the issueof male reproductive

effectsisnot directlyadd@essed and two-generationreproductivestudiesare

notavailable.As the stud@,,/durationwas considered as somewhat greaterthan

subchronic,butlessthanchronic,a partialfactorof3 isused to account

forextrapolationfrom a sui)chronicexposure toa chronicRfD.

MF - None
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