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oo
Subject: Riskto the environment due to the presence of PFOS

In the attached analysis of possible risk of ecological harm due to environmental levels of PFQS, |
concluded there is a significant risk of harm. In addition to this, my review of the available data on the
properties of PFOS, indicates that the sink for it in the environment is bigta. ¥We know of nothing that it
has more affinity for than blood serum and liver components. Other persistent pollutants have a high
affinity for sediment, but PFOS does not. So, PFOS can't be trapped and buried like they can. 1t likaly
continues to partition into biota from the other compartments in the environment; thus the levels we are
seeing in eagles and other biota is likely to climb each year.

| belizve all this taken together constitutes a significant risk that should be reported to EPA under TSCA
8e.
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Pioneer Risk Assessment of Adverse Effects in Marine

Mammals from PFOS in the Food Chain
Rich Purdy
3 December 1998

Introduction:

PFOS (perfuorooctanesullonale) was found in two of tiree populations of naive Tals--thal is, 1ais not
knowingly exposed to PFOS  The rats that had FFOS in their blood were fed food that contained fishmeal
Incomplete studics indicate that PFOS is in fishmeal. This is consistent with the obscrvation that fledgling
eagles that eat predominately fish conmain PFOS in their blood.

Most lishmeal s made rom menhaden (Brevoartia naranus)(Dralt Report: Sources of Fish Food
Constiments By Tohn Gicsy and Paml Mehrle, September 6. 1998). Menhaden cat plankton and arc
considered & sccond link inthe US Atlantic coastal food chain.  They arc in turn caten by other specics of
fish, which are in turn eaten by other fish, mammals and birds. The mass of menhaden is so great that their
cateh represents 40% of the US commercial finfish lisheries,

Since these lish appear Lo contain PFOS, il seemed prudent lo calculate the amount of PFOS thal might be
translerred up the lood chain and compare this value o a concentration that causes adverse cllects. These
calcnlations do not contain precise data so the evaluation is approximate. The purpose is to see whether
predicied coviromnental concentralions are anywhere near coucentrations that cause clleels.

This assessmeni was orsanized and performed in accordance with (the guidance given by EPA in Gudelings
for Ecological Risk Assessment (EPA/G30/R-95/002F April [1998). The process presented in these
gmidelines is a repetitive one where a risk assessment is updated or redone when new information is
available, The new information can be gencrated by other processes or gencration can be driven by the risk
485CSSNICt.

Problem Formulation:

A study of rals nol purposcly exposed 1o PFOS lound that they had significant levels of it in their livers.
The likely source was the fishinzal in their diel. TTPFOS is in fish then other fish. [ish eating mamumals and
birds arc consuming PT'OS. The concentrations found arc not likely to causc toxic rcsponscs, but what
aboul aller biomagnilfication through a food chain?

The hypothesis 10 (est: The conceniration of PFOS in [ood of marine animals causes adverse eflects.

1t was decided to keep the problem narrow in this assessment in order to simplify the analysis. ‘Lhis is not
Lo 1ply that tis 18 the most nnportanl or ordy problein. In addigon (s 1s 4 proncer and possibly lirst
itcration of this assessment, Refinemens in the analysis and more data will allow other itcrations if this
pioncer asscssment indicates there may be a significant risk, The purposc of this pioncer assessment is to
determing the magnitude of the risk and whether other iterations are warranted.
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Analysis

Characterization of Exposure:

The task of this characterization is to estimate the concentration of PFQS in the foed chain organisms that
cal menhaden and ihe congentration in the animals comprising the next (wo sieps in (he food chain, Two
examples al the many ooad chains possible are:

Menhaden -> cod -> seal - killer whale

Menhaden ->carnivores fish 1 - carnivores fish 2 - seul

For (he purposcs of this analysis the biomagnilication by fish and ruaimmals is aboul the sume. This 1s
supporied by (he melabolic rates, daily consumplion and growth raies published (Fugacily-Based Model ol
PCB Bioaccumulation in Complex Aquatic Food Webs, Jan Camplens and Donald Mackay in Environ. Sci.
Technol. 31, 377-383(1997) and Wildlilc Exposurc Faciors Handbook, EPA/GUD/R-Y3/187 December
1993). Based on the data in these references and recollection from other readinizs, an average
biomaguilicaiion value is 9.

In an evaluation of PFOS in (he hivers ol naive rats an average level Toomd in male and [2male 10-14 weck
rats was 0.09 mg/kg. The food label listed fishmeal as the fifth ingredient. According to labeling
standards, fishmeal was less than 20% of the food. For this analysis it is assumed that fishmeal made np
16% of the food and that it was the only source of PTOS.  This wihie could be too high which wonld mean
the ultimate calculated tissue levels would be low, but the valuc cannol be (00 low by much because the
most il could be is 19%. Il an animal were 1o cal 100% [fish. as many lish and sca mammals do, il should
have about 6 times as nch in its livers as these rats do. That level wonld be 0.56mg/kg (0.09mg/kg/D.16).

This is the estimaled level in the liver, which is the organ that contains most of the PFOS. The blood
cowtaims e next lughest level. Work with s lias shown thal blood coutaims about /6 e amomml ol
PFOS 10 be Tound in the liver, Assuming Lhat (he liver mass is 3% and blood is 8% (the mass of an animal
and i e concerumtion in other organs is nsignilicant in companson Lo the levels in liver amd blood,
then the total body burden of PTFOS in the first step of the food chain above menhaden is 0.062mg/kg
(0.536mpke X 0.03 + (0.36mp/ke /6) X 0.08)

The level in the second food chain link then would be nine times this level or (.56 mg/kg.

Using data on scals, the accumulated dosc at time of whelping is calculated. It is assumad that 100% of
PFOS consumed is retained. Data for killer whale food consumption sexmal maturation was not
immediately available, but they are assumed to be similar,

The mean time for sexual maturily [or female harbor seals 18 3.5 vears and gestation is 11 months (Wildlife
Exposure Factors Handbook, EPA/GO0/R-93/187 December [993). So for up te 77months before whelping
a scal was assumed (o be cating fish with the above calculaled concentration of 0.56 mg/ka PFOS. Scals
cal 6-8% of their weight per day in figh, They cat 13% their first vear and 10% when gesiating  For (he
casc of calculation it was assumcd that an 80kg scal cats 8% or 6.4kg/day. This works out 1o 15 X 10° kg of
fish (77months X 30duys/month X 6.4kg/day). Assnming the fish a scal consumed contained 0.56mg/kg,
then a seul would consume about 8.4 X 10° mg PFOS (0.56mg/kg X 15 X 10" kg). This works out to a
cumulative dose belore whelping of about 105mg/ke (8.4 X1¢° mg/80kg)

This cumulative dosc can be uscd for scals thal arc two [ood chain lengths above menhaden. This is

probably not the norm, The average seal is probably one [ood chain length above menhaden. But (his
calculated cumulative dose probably represents that seen by populations of killer whales that eat seals.
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Characterization of Ecological Effects:

[ a two gencration ral study il was lound that 34%0r the pups born 1o awmals dosed by gavage 1.6 mgfkg
per day PFOS were born dead or died within four days of birth. For the purposes ol this assessment rats
are assuined 1o be an adequale lest surtogale specics for marine mannnals. There is unecriainty both Lo
whether marine manmmals such as scals. sca lons, and killer whalcs arc Icss sensilive or morg sensitive than
rats.

The lowest dosc ol 1.6mgdkg that caused am adverse effeel was given for 6 weeks belore mating, the weck
of mating and the 22 davs of gestation for a total of 71 days. The comulative dose up to the time of
whelping is 113mg'kg.

11 has been reported that natural populations ol sea lions are expericncing signilicant reproduclive
dyslunction (Peter Ross, Environmental Contimnants and the Risk ol Adverse Eifects m Marne
Mammals: An Overview, 1998 SETAC Ammal Mecting). Also 70% of a ringed scal popnlation was not
reproducing. This is higher than the norm.  Apparcntly some ficld biologists belicve killer whalc
reproductions has declined, but there has been ne scientific study to verify this.

Risk Characterization:

The predicted cumulative dose of PFOS through two food chain links to sea mammals such as seals, sea
lions, killer wlhales and porpeises was caleulated 1o be about 105 ng/ke. This value is aboul the same s
the calenlated cumulative dose of 113 mg/kg PI'OS that canses reproductive impairment to mammals. Thus
there 15 a signilicant risk, Therg is not cnough mpul data (o calculate unceriainty in this risk. Such dala is
needad to reevalnate the degree of risk.
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