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BIOCONCENTRATION

TEST SUBSTANCEIESTSUBSTANCE 000000000
Identity: Perfluorooctanoic acid, ammonium salt;mayalso be referred to asPFOA ammonium salt, Ammonium perflucrooctancate, PFO, FC-116, FC-126, FC-169, or FC-143. (Octanoic acid, pentadecafiuoro-+ ammonium salt, CAS# 3825-26-1)
Remarks: The test sample is FC-143. It's purity was not sufficiently
characterized, though current information indicates it is a mixtureof 96.5 -100% test substance and 0 —3.5% Cs, C7, and Cs perfluoro analogue
compounds. The 3M production lot number 377.

METHOD:weVWOO:
Methodiguideline followed: 3M derived preliminary investigation outlined inthe Technical Report Summary. Investigation included method developmentfor the analysis of fluoride by combustion.
Type: Stalic exposure with static clearance phase.
GLP (YIN): No
Year: 1995
Species: Fathead minnow (Pimephalespromelas)Supplier: Aquatic Biosystems, Inc. Fort Collins, CO.
Analytical monitoring: Whole fish and test solutions were combusted in a
modified organic halide analyzer (Dohrmann DX-2000). F"activity in collection
fluid was then measured with an ion-selective electrode connected toanOrion Research ion analyzer. The concentration of PFO was then calculated
from the F" ion concentration.
Length and weight: Not noted in the report.
Uptake period: 13 days
Depuration period: 15 days
Statistical methods: One-way analysis of variance and Tukey's HSD test(alpha = 0.05) were used to compare the average concentrations of PFO intissues from PFO-exposed fish during the uptake and depuration experiment.Test fish age: 64 days
Loading: 124.6 + 20 mg fish (wet wt.) per liter test solution.
Pretreatment: Not noted.
Test conditions:

Dilution water: Carbon-filtered well water from 3M Well #2, St. Paul,
MN
Dilution water chemistry:

hardness: 272 +8 mgiL as CaCOs
alkalinity: 232% 8 mg/L as CaCO3
pH: 85%0.1
Conductivity: 510+ 14 pmhos/cm
Dissolved oxygen: 8.5 +0.3 mg/L
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Stock and test solution preparation: The primary stock solution wasprepared by dissolving solid PFO in dilution water to create a 1000mg/L concentration. The nominal concentrationof 25 mg/L wasobtained by diluting an aliquot of the stock solution to 15 liters usingdilution water.
Exposure vessels: 5 gallon cylindrical high density polyethylene tankscontaining 15 liters of test solution.
Number of replicates: One
Number of fish per replicate: 30.
Number of concentrations: One plus blank controlWater chemistry during the study:

Dissolved oxygen: The DO concentration of the controldropped below 6.0 mg/L at 72 hours after the start of the test.Aeration was initiated at this point and continued throughout thetest to maintain DO levels at or near 100% saturation.
Test temperature: 20+1°C
Average pH (control and test solutions): 8.2 +0.2Photoperiod: 16 hours light and 8 hours dark.

Feeding: Fish were fed live brine shrimp every 48-hours beginning 24-hours after starting the test.
Sampling: Five fish were removed from each tank at 192 and 312hours during the uptake phase and again 24, 96, 168, and 360 hoursafter being transferred to clean dilution water.

Remarks field: Fecal material / excess food was removed from tanks asneeded. DO measurements were taken daily. Test solution pH wasmeasured once more at the end of each experimental phase.
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RESULTS=,0000000000000

Concentration of PFO measured in test solutions.

‘Average PFOPhase / Concentration| StandardSolution (ug/ml) DoviationUPTAKE

Control [3 < -192 < :
312 <t :

25 ugimL PFO 0 250 18182 255 22312 259 18"DEPURATION

Control clearance tank 0 <tsolution 168 <1
3680 Not avaiable

25 ugimL PFO exposed 0 <clearance tank 168 <t3680 Not avaiable
Elapsed time (hours) from the beginingof each experimental phase.

Average concentration of PFO (measured as F-) in Pimephales promelastissues

Timo PROT Fish omparison(Hours) volg Standard ofwet weight Doviation Means =
Tir es Tro

sr er ra8 a7Ts TAT[Sse 179 5115see 75 15 Tc
F200 | 80 | 16 |—|—¢|Number n () indicates elapsed tme (Hours) rombeginningof depuration phase** Means with the same lftr are not significantly diferent at alpha = 0,05 bythe‘Tukey-Kramer Honest Significant Difference test

The calculated 312 hour BCF for PFO is 1.8 using the equation BCF = C,/ C,where C, is the equilibrium concentration of the test substance in the fish andCu is the equilibrium concentration of the test substance in the water to whichthe organism is exposed.
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CONCLUSIONSeens

No definitive conclusions can be derived from this study. Generalobservations can be made.

PFO concentrations increased in the fish tissues over the course of exposure.The PFO in fish tissue appeared to be directly related to the concentration ofPFO in the test solution.

While concentrations decreased in the whole fish samples over the period ofthe clearance phase, the time required for complete removal is longer thanthe 15 days used in the test.

The concentration of PFO in test solutions remained constant during the staticexposure experiment.

Relative to the control treatment, the survival and growth of the test fishexposed to PFO were not adversely affected during the experiment.
Submitter: 3M Company, Environmental Laboratory, P.O. Box 33331, St.Paul, Minnesota, 55133

DATA QUALITYelAQuAtlY

Reliability: Kimisch ranking 2. This study meets the criteria for qualitytesting, however, there was no definitive analysis of the compound in eitherthe fish or the test solutions. It was measured indirectly as F-ion. This wouldnot allow for the determination of degradation or metabolism byproducts andcould yield falsely high readings. There was also no consideration for thepossibility that the test substance may have been sorbed to the surface of thefish rather than residing intemally, thus possibly overestimating the BCF. Thestudy lacks characterization of the test substance purity.

Third party review by Dr. John Giesy of Giesy Ecotoxicology, Inc.(observations included with report) verifies the studies strengths andweaknesses.

REFERENCESSees000
3M Technical Report "Assessmentof the Bioaccumulative Properties ofAmmonium Perfluorooctanate: Static” R.D. Howell, J.D. Johnson, J.B. Drake,RD. Youngblom, May 31, 1985

3M requested expert overview, “Bioaccumulative Properties of AmmoniumPerfluorooctanoate: Static Fish Test", Dr. John P. Geisy of GeisyEcotoxicology, Inc., March 20, 1995
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ASSESSMENT OF THE BIOACCUMULATIVE PROPERTIES OF AMMONIUMPERFLUOROOCTANOATE: STATIC FISH TEST

ABSTRACT:

Procedures are described that were used for obtaininglaboratory data for the uptake and depuration of ammoniumperfluorooctanoate (PFO) by the fathead minnow, Pimephalespromelas, from dilution water using a static exposuretechnique. These procedures were intended to providebackground information on the bioaccumulation of PFO in fish.

OBJECTIVES:

To accomplish a preliminary investigation of PFO uptake anddepuration in fish. This investigation included methoddevelopment for analysis of fluorine by combustion.

METHODS:

Summary of Practice
The uptake and depuration test was conducted using a static(test solutions were not renewed) exposure system. Duringthe uptake phase of the experiment, fish were exposed for 13days to dilution water to which a selected concentration ofPFO had been added. Following the uptake phase, fish weretransferred to dilution water which did not contain added PFOfor a 15 day depuration phase. A control treatment, in whichfish were exposed to dilution water to which PFO had not beenadded, was included with the test. The control provided ameasure of the acceptability of the test by giving anindication of the quality of the test fish, and thesuitability of the dilution water, food, test conditions, andhandling procedures.
During both phases of the experiment, fish and water sampleswere removed periodically from test chambers and analyzed forPFO.

Apparatus

Facilities - All fish tests were conducted at the 34Environmental Laboratory in St. Paul, MN. Proper testconditions (temperature, photoperiod, and ventilation) weremaintained with the use of a controlled environment chamber(REVCO Scientific Inc., Asheville, NC).

1
€03714



Test Chambers - Fish and test solutions were contained in 5gallon cylindrical high density polyethylene tanks (NalgeCo. Rochester, NY).
Dilution Water
Source - Dilution water was obtained in the 3M Environmentallaboratory from an on-site well (34 Well #2, St. Paul, MN).
Treatment - Dilution water was carbon-filtered prior tocollection using a commercial filtration system (CulliganWater Conditioner, Culligan International CO., Northbrook,IL). Before use, dilution water was aerated for at least 12hours in order to bring the pH and concentrations ofdissolved oxygen and other gases into equilibrium with air.
Characterization - Carbon-filtered, aerated well water hadthe following characteristics (MEAN  S.D.): pH, 8.5 & 0.1;dissolved oxygen, 8.5 & 0.3 mg/L; conductivity, 510 % 14 .Mmhos/cm; alkalinity, 232 + 8 mg/L as CaCO, hardness, 272 +8 mg/L as caco,.

Test Material

General - Commercial PFO (Specialty Chemicals Division, 3uCompany, St. Paul, MN, Lot #377) was used for the test.
Acute Toxicity - The P. promelas 96 hour LCsy for PFO wasdetermined to be 766 mg/L (3M Environmental Laboratory,unpublished data).
Test Concentrations - Fish were exposed to dilution watercontaining a nominal concentration of 25 mg/L PFO during theuptake phase of the test. An earlier study (3M EnvironmentalLaboratory, unpublished data), indicated that while thisconcentration did not adversely affect P. promelas, it wasgreat enough to allow for the accurate measurement of PFO intest solutions and fish tissues.
Stock Solutions - 1000 mg/L PFO stock solutions were preparedby dissolving solid PFO in dilution water.
Test Organism
Species - The freshwater fathead minnow, Pimephales promelas,was used as the test organism.
Source - Test fish were obtained from an external bioassaysupply laboratory (Aquatic Biosystems, Inc., Fort Collins.coi.

Care and Handling - Fish were maintained at the 3uEnvironmental Laboratory in 50 gallon flow-through tanks
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(Frigid Units, Inc., Toledo, OH) containingcarbon-filtereddilution water. Fish were allowed to acclimate to thedilution water for at least 12 days before being used fortesting. The concentration of dissolved oxygen in theholding tanks was maintained near 100% saturation bycontinuous aeration. Fish were fed live brine shrimp and/orTetraMin flake food (TetraWerke, Germany). Water temperatureremained relatively constant at approximately 14 C.

Age - All fish were 64 days old at the start of the test.
Procedure

Summary Of Test Parameters

* Test temperature: 20 # 1 Cc
* Photoperiod: 16 h:8 h (light:dark)* Test solution volume: 15 IL+ Test solution renewal: mone
* Nominal test concentrations (uptake): 0.0 (Control) and25 ng/x. pro* No. replicates per test concentration: 1* No. organisms per test concentration: 30* Length of uptake phase: 312 h (13 days)* Length of depuration phase: 360 h (15 days)* Feeding: fish were fed live bring shrimp

Uptake/DepurationExperiment

Description - The uptake/depuration experiment involvedexposing P. promelas under static conditions to dilutionwater to which PFO had been added. ‘The uptake phase wasconducted for a period of 312 h (13 days). After 312 h, thefish were transferred to dilution water to which PFO had notbeen added. This portion of the experiment, the depurationphase, lasted for 360 hours (15 days). Fish and testsolution samples were taken at the beginning and end ofeachphase, and periodically throughout each of the experimentalphases.

Test Set-Up (Uptake) - Two test tanks were filled withcarbon-filtered, aerated dilution water. One tank was dosedwith the appropriate volume of 1000 mg/L PFO stock solutionto produce 15 L of solution at a nominal concentration of 25mg/L PFO. The second tank contained only dilution water andserved as a control. Dissolved oxygen and pH were measuredin the test solutions. A sample of test solution was takenfrom each tank and stored at 4 C in 6 mL polypropylenescintillation vials (Wheaton Scientific, Millville, NJ) untilneeded for PFO analysis.

Thirty P. promelas were added to each of the test tanks. Tenadditional fish were sacrificed and their wet weights were
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determined in order to calculate loading rate. Each of theten fish was placed in a separate 15 mL polypropylenecentrifuge tube (Corning Inc., Corning, NY) and stored at -25C until analyzed for background PFOconcentration.

Test Set-Up (Depuration) - Following the uptake phase of theexperiment, remaining fish were transferred to two test tankscontaining only 15 L carbon-filtered, aerated dilution water.Dissolved oxygen and PH were measured in each tankfollowingtransfer of fish, and test solution samples were taken fromeach tank for PFO analysis.

Test Maintenance - Dissolved OXygen measurements in the testtanks were taken daily during both phases of the test. If thedissolved oxygen concentration in either of the test tanksfell below 6.0 mg/L, both tanks were gently aerated for theremainder of the test. Fish were fed live brine shrimp 24,72, 120, 168, 240, 288, 336, 384, 432, 480, 528 and 576 hafter starting the test. Fecal material/excess food wasremoved from tanks with a disposable glass pipette asneeded.Test solution pH was measured once more at the end of eachexperimental phase.

Test Sampling - Five fish were removed from each tank at 192and 312 h during the uptake phase and again 24, 96, 168 and360 h after being transferred to clean dilution water. Fishwere sacrificed by freezing in liquid nitrogen. Fish wereallowed to thaw, and wet weights were determined. Each fishwas placed in a separate 15 mL polypropylene centrifuge tubeand stored at -25 C until needed for analysis. Test solutionsamples were taken at each fish sampling time and stored in 6mL polypropylene scintillation vials at 4 C until needed foranalysis.

Analysis of PFO

Whole fish and test solutions were combusted in a modifiedorganic halide analyzer (Dohrmann DX-2000, RosemountAnalytical Inc., Santa Clara, CA), and F~ activity incollection fluid was measured with an ion-selective electrodeconnected to an ion analyzer (Orion Research Inc., Boston,MA). The concentration of PFO in whole fish tissue and testsolutions was calculated from the measured concentrations ofF- ion.
Data Analysis

At each sampling point, the weight of PFO-exposed fish wascompared to that of control Fish using a t-roec (asshn0.05).

One-way analysis of variance and Tukey's HSD test (alpha =0.05) were used to compare the average concentrations of PFO
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in tissues from PFO-exposed fish during the uptake anddepuration experiment.

RESULTS:
Test Organism Loading Rate
The loading rate of P. promelas was 124.6 * 20 mg £ish (wetwe.) per liter of test solution.
Water Quality Characteristics
Measured water quality parameters remained within acceptablelevels during the static experiment. The average pH of boththe control and PFO test solutions was 8.2 % 0.2 for theentire test. The dissolved oxygen concentration of thecontrol solution dropped below 6.0 mg/L 72 h after startingthe test. Therefore, aeration of the test solutions wasinitiated at 72 h, and continued throughout the remainder ofthe experiment. With aeration, the dissolved oxygen levelsin both test solutions remained at or near 100% saturation.
Concentration Of PFO In Test Solutions
The concentration of PFO in test solutions remained constantduring the static exposure experiment. During the uptakephase, the measured concentration of PFO in spiked dilutionwater was consistent at approximately 25 mg/L (Table 1). Inall other test solutions, during either phase, PFOconcentrations were always less than 1.0 mg/L.
Survival And Growth Of Test Fish
Relative to the control treatment, the survival and growth ofJ. promelas exposed to PFO were not adversely affected duringthe experiment. The percent survival of the control ish andthe PFO-exposed fish were 97 and 93, respectively. Inaddition, the average wet weight of PFO-exposed P. promelasdid not differ significantly from the average wet weight ofcontrol fish at any of the sampling points (Table 2, igure1.

Concentration Of PFO In Test Fish
Uptake and Depuration
The concentration of PFO measured in fish tissue was directlyrelated to the concentration of PFO in test solution. At thebeginning of the uptake phase, the PFO concentration in fishtissue was < 1.0 ug/g (wet wt.). After 192 and 312 h of

5

c03718



Sxposure to PFO in dilution water, the average concentrationOf PFO in fish tissue was 44.7 and 46.7 Pg/g (wet we.)respectively (Table 3, Figure 2). The concentration of proin fish did not differ signficantly between 192 and 333 bn ofexposure, but was significantly greater at both of thesesampling times than.at 0 h. 24 h after being transferred toclean water, PFO-exposed fish had an average PFO isangChacentration of 19.9 ug/g (wet wt.). At 96 h post-exposure,the concentration of PFO in PFO-exposed fish had decrenced. coapproximately § jg/g (wet wt.), and remained relativelyconstant until test termination at 360 h (cumulative cistgime = 672 h). ‘The concentration of PFO in fish tissue ctEon e8,27d 360 h post-exposure did not differ significantlyfrom that measured at test start (0 h).
Bioconcentration Factor
The relationship between exposure to PFO and the amount ofPro in the tissue of P. promelas was described by abioconcentration factor (CF). Bioconcentration refers tothe increase of a pollutant concentration from water whempassing directly into an aquatic species (Moriarty 1983).The BCF was defined as:
BCF = Cu/C,
where, C, = equilibrium concentration of a pollutant in theaquatic organism, and Cy = equilibrium concentration of 4pollutant in water to which the organism is exposed. Becausethe concentrations of PFO in test solution and fish timesid not change between 192 and 312 h, the assumption was madethat an apparent equilibrium, or steady state, had beenreached in the static exposure system. Therefore, the bp.promelas 312 h apparent steady-state BCE (BCFiy) for PFO wascalculated as the concentration of PFO in fish tissue at 312h divided by the concentration of PFO in test solution ac 3i2h, or =
BCom = 46.7 Ug/g (wet we.)/25.9 pg/mL = 1.8.

REFERENCES:
Moriarty, F. 1983. Ecotoxicology: The Study of Pollutantsin Ecosystems. Academic Press, Inc., Orlando, FL, 233Pp. 233.
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FIGS 1. average wet weights of Control group and BRG-exposed . pronelasSamD1ed throughout Uptare/Depeorion roriamns”
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FIGIE 2. Uptake and depuration of BOby b. pronetas
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TABLE 1. Concentration of PFO measured in testsolutions.

Phase; Phase Avg. PFOSolution | Time (h)* |conc. (ug/mn)
upTAKE
Control 0 <1 -

192 <1 -
312 <1 -

25 pg/mi (N) 0 25.0 1.8PFO 192 25.5 2.2312 25.9 1.8
DEPURATION

control 0 <1 -
168 <1 -
360
0 <1 -

168 <1 -
360

* Elapsed time (h) from the beginning of each sxperinental phase.* Test solution containing pro-exposed fish.
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TABLE 2. Average wet weights of Control group and PFO-ExposedP. promelas.

Time (h) Average AverageWet We. (g)| Std. Dev. |wet wt. (q)| std. pev.0 61.7 5.2 61.7 5.2 EXT192 61.4 20.8 57.8 13.4 n.s.312 55.3 11.7 51.5 42.0 n.s.336 (24)+ 49.4 13.9 55.5 22.4 n.s.408 (96) 66.4 7.3 65.8 22.4 ns.480 (168) 73.2 44a.a 74.6 55.8 n.s.672 (360 32.7 16.8 53.6 16.9 n.s.© umber in () indicates elapsed time (h) from beginning of depuration pave:§ Results of t-test (2x0.05) comparing wet weights of control and PFO-exposed fishsampled at the same time.
© Not Significant.
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TABLE 3. Average concentration of PFO
(measured as F-) in
P. promelas tissues.

PFO In Fish Comparison]Time (h) (ug/g, std. of
wet we.) Dev.

0 1.7 0.4
192 44.7 9.1 [21T312 46.7 5.8 aTTT336 (24) 19.9 5.1 T=408 (96) 7.6 1.3 — Tc]480 (168) 7.6 3.5 1 Tc]672 (360. 8.0 1.6 | |Tc* Munber in () indicates elapsed time (h) from begining ofdepuration phase.

+ Means with the same letter are not significantly different4t a1pha=0.05 by the Tukey-Kramer Honest SignificantDitference test.
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Appendix

Comments from Dr. John Giesy, Michigan State University

€03725



March 20, 1995

Dr. Robert Howell
3-M Corp.
Environ. Lab. Building 2-3E-09
P.0.Box3331
St. Paul, MN 55113

Dear Robert:

1 have reviewed the report entitled Assessmentofthe Bioaccumulative PropertiesofAmmoniumPerflucrooctanoate: StaticFishTest,which preparedby JamesDrake. Ifoundnofatal errorsintheexperimental design, methods,datainterpretationorconclusionsdrawfromthis study.
Thaveattached ashortreportwhichcontainsmyspecificcommentsonthestudy that wasconducted.and suggestions for future studies.

Please contact meifyou have additional questions.

Sincerely,

John P. Giesy, Ph.D.

enc: Report
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Report onpigf¥beriment:

Bioaccumalative Propertiesof A Yerfluorooctanoate: Static Fish Test,‘which was pre James Drake.

Soha ERR, PD.
Principi®@yentist

Giesy Ecqtaxindlogy, Inc.

Marksed1995

Dr. RofiestLfHowell
34]

Environ. Law, Bullling 2-3E-09
. P.OIBax§331

St. PagRe@EN 55113

Comments:

General:

1) ThesetofexperimentswaswelldesigrisBhgiihereare no fatalerrorsinlogic, experimentaldesign, methods selected, statistics apf¥Ed™@t conclusions drawn. =e
2) Thereportiswellwritten and theresideclaftlypresented.

: = 1
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BEST COPY4 VAll4p3) Tagree with the conclusions that there is little bioaccumulationofperfluorooctanoate (FO) LEby the fathead minnow,

Specific:
1) Theuse ofthe fathead minnow as a modebsaesies in inital experiments is appropriate and isusefulindemonstrating that there is liggMbigcumulation potential of PEG, ‘However, thisexperiment does not address the issue-oPtéumulation via food, by this species orlargerpredatory fishes. Some consideration sileghk madeoffeeding fatheads contaminared ssPFO to larger fishes ina longer expose”

2) Theexposureperiodseemstobeadequargdtablish
that theishhadattained asteadystateconcentration (SSC) from external esE¥eY However,infuture experiments itwouldbeuseful to conduct the exposureat pling period (4-5 days) longer to establish‘more definitively that SSC hadfr

| 3 The remus ofthe study indicate thatthediapagimulation factor is approximately 1.8, Whilethis value indicates that there is litle tition OfPFO, the true bioaccumulation factorisprobably evenless. I thinkthat most 0that was accumulatedbythefishwasduefo surface sorption. Thus, the study pra8B5iu@@yerestimates the true BCE. Based-onthe dataPrpsented, the true BCE is probably & £828 eight 8) or rine (9) less than the reportedre. Twould suggest that in any futures thatthe fish be rinsed for approximately fourHours clean Sowingwater beforethey 83d nto the clean water to flowdepuration
While the accumulation potential SEIN lative small, relative to other halogenatedhydrocarbons, it isnotunexpected, baséabtthe structure ofthe compound, and stagessothe BCF expected for detergents.
The current study addressed only a sifegaosure concentration. The fact that thero wasaccumulation of PFO) into the fishesvihugh was not rapidly depurated indicates tht there fy‘accumulation into a tightly bound pook Jct that the concentration Of PFO in that pooldid notseemtoincreaseduring the axp¥GeRindicatesthatthispoolhad becomesaturated.© so,tis indicate hat basedon a phan Kreticassessmentthatthe BCFcouldbebiasedby the use ofa single, relatively greaniigre concentration. The existenceofthe tightlySoundpoolsuggestthatthere are twogiebRaon components, ane very rapid and » see{fom which threseems10 be no depuraitopilall during the durationofth study. 1s0, then exposure to lesser concentratignEBERFO fo longer periodsofime would possiblyesi inthesamemarimarboundPEGS FPisathe BCF, which is theratio ofPFOinthefishto tat in the water would begreatér_ fu, the question is, are the pharmacokineticconstants true constants, which are idefgfRdent of exposure concentration. This was notconsidered in the present study. ForinsttncadBthe fish were exposed to a concentration one‘hundredth as great for a longerperiodBERME but still reached the same total body burden,

fetal 2
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the BCE for PFO accumulation by the fathead minnows would be one hundred (100) timesas great. Future studies should include an assessment of the pharmaco-kinetic constaneydependance on duration and intensityofexposure.
4) The durationofthe depuration phase was adequate toestablish that the fish had reached aconcentration (5mg/kg,ww)thaseemedtobe tightlyboundinor onthefish andthat furtherdepuration was unlikely. The accumylationepfasmuch as 5 ppm is not a small amount ofcompound,ifthe exposure concentrgi@ihale at all relevant for expected environmentalconcentrations. This result raises th@Westibn of where the PFO is associated with theorganism.Isitsurface-boundorboundjgiitemaltissues ofthefish? If so, which tissuesare the targets for accumulation?
5) Whiletheexperimentwas not conducgMiBsess toxicity ofPFO, the results indicatethatPFOisnotacutelytoxictofathead rigRom8Thisis similar toresultswith PFOin otherstudiesandconsistentwiththemediad tolgzabice limit LC-50of over 700 mg/L.

The mechanism of action of perflidtumaf®d compounds, which is oftenperoxisomeproliferation,is amorechroniceffectpadan adverseeffects due thismechanismofaction‘would not be expected ina shortte 8. Thus, the chronic toxicity ofPFO to fish,especially predatory fished, remainsanSo@y@8stion. Potential effects on long-term survival,growth and reproduction were not acdfeat# in the bioaccumulation study with fatheadminnows.

7) Theuse ofastatic system seemsustfegtiéhBctualconcentrationsweremeasured and there‘was no degradationofPFO and a constahtexposure concentration was maintained. Futurestudieswithsmaller concentrations sholgeBiderthe use ofa flow-through system, whichis the preferred methodology indefinigveSesofbioaccumulation.

Potentialfuture studies:

1) DispositionofPFOinfishtissues. IwEBWigestaradio-tracerstudy followedbywhole-‘organism autoradiography.

2) Thefactthatthereseemstobeirrevegi¥gifidingofPFO intothefatheads,indicatesthatthere could be considerableaccumulafBigSesgecially from the diet ofpredatory fishes. Thecurrent study only addressed bioeuglation from water. A dietary study orbiomagnification study is indicated.
3) Chroniceffects ofexposure to PFOon Eguadtionoffathead minnows. This isarelativelystraight-forward study to conduct anif@imed oive needed information on the potential forchronic effects on survival, growth argzecamary.
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4 Thepotential forlong-term,chroniceffectswasnotaddressed nthis studyoranyothers,‘Thepotentialfo long-term biomagrificationandeffectscouldbeassessedin longertong,feedingstudywithpredatoryfishes
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PFOA and Associated Salts

Synonyms: FC-26, FX-1001, PFO, FC-143, 76.03, FC-
126,N-2803-3, FX-1003, FC-118, FC-1015, FC-1015-X

PhysicallChomical Proportios

TEEAuthor pi

[Robust summary,[Water. acetone and toluene solubitty estimates-FC-143| 3m Env. Lab | 11/17/81 _|copy of data sheet
Environmental Fate and Transport

Author Dato[Ready Bodegradation of Fo:143 (8O0IGOBITOGT WE. Lab| 7477 [Robust summary,
copy oftaboratory
gatasummary[Techical Foport Summary-Adsorplon oT FG 08 and FC 143 D277, [Robust summary,Soil, and a rue from Or. . Baye, Mehigan Sate Urivrsty 5/1993 technical report,
lrtiqueby S. Boyd|
MSU)[TechicalReportSummary ~ BiodegradationStudies of TITSTE [Robust summary,my, WE |Te[Technical Report Summary- FG-123 Proialyels Siody Using | SM Agrihemeal [Robust summary,re[REE|[Technical Report Summary- Analysis Tor ilorachemicasn STG, [Robust summary,[Beg Fish, andarte byJ. W. Giletof Comail Univers 893 frechnical report,
critiquebyJ. Gillet]
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