
ACUTE TOXICITY TO FISH (FATHEAD MINNOW)

TEST SUBSTANCEIeciouesaNcE
Identity: Perfluorooctanesulfonylamido(ethylacetate; may also be

referred to as PFOSAA, FC-128 or as the major component of
FC-127, FC-129, FC-109, or FC-108-X. (Glycine, N-ethyl-N-
[(heptadecafluorooctyl)sulfonyll-, potassium salt, CAS #2991-
51-7)

Remarks: The test sample is FC-109-X referred to by the test
laboratory as E2566-2. Current information indicates itis a mixture of 19-
23% test substance, 61% water, 12% 2-methoxymethylethoxypropanol,
2% ethanol, and 2-6% C4-Cr fluoroalkyl carboxylate compounds. Test
material was from 3M production lot 2.

The following summary is abbreviated because the test sample is a
‘mixtureof the test substance in a water/organic solvent solution.
Data may not accurately relate toxicityofthe test sample with that of
thetestsubstance.

METHOD:

Methods: OECD 203
Test type: Static acute
GLP: Yes
Year Completed: 1988
‘Species: Pimephales promelas
Analytical monitoring: Temperature, pH, DO
Statistical analysis: LCso values were calculated using the program
developed by Stephan et al.

RESULTS

Nominal concentrations: Bk control, 10, 18, 32, 56, 100, 180, 320 mg/L
Element values: 96-hour LCso = 57 (36-93) mg/L

96-hour NOEL = <10 mg/L

All element values based on nominal concentrations.

Remarks: Testing was conducted on the mixtureof the test substance as
described in the test substance remarks field. The value reported applies
fo that mixture and not the test substance. No attempt was made to
determine the impactofthe presence of the organic solvents or what
portionofthe toxicity can be contributed to the
Perfluorooctanesulfonylamidofethylacetate.
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CONCLUSIONScoweosions
The FC-109-X 96-hour LCs for Pimephales promelas was determined to
be 57 mg/L with a 95% confidence interval of 36-93 mg/L. The 96-hour no
observed effect level was <10mg/L.

Submitter: 3M Company, Environmental Laboratory, P.O. Box 33331, St.
Paul, Minnesota, 55133

DATA QUALITYbAtaQuatyY
Reliability: Kiimisch ranking 2. Testing meets all criteria forquality
testing, but lacks analytical confirmation of test substanceconcentrations.
There is a lackofcharacterization of the test sample.

REFERENCESREFERENCES0000000000000
This study was conducted at Analytical Bio-Chemistry Laboratories, Inc. of
Columbia, Missouri at the request of the 3MCompany.

OTHERRee
Last changed: 5/17/00
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poster persoweL
The stuly director of the project for Amalytical Bio-ChemtscryLaboratories, Inc. vas Ne. Jane H. Sovean, Bloloaist IL Supervisingthe conduct of the study for IM Company was Mr. Hohased Elnsberavy. Tne

Following ASC personnel assisted vith various phases of the scudy.

same Tee Intetats
Jane. Bovean Bologtet 11 :
tavea Wallen Balogtat © bone
Chet bremnke Bologteat Technician T <
ames Po Sutgere, BLD. Supervisor, Fioh Acutel vs

Chronic Investigations
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FISH ACUTE TORICITY conpExDIY

Subjeces "Acute Toxictey of £2566-2 to Fachead Himow (ZisephalesDEozelas) "ABC Study Number 36617.

Sponsor: 3¥ Company

Testing Facility: Analytical Blo-Cheststry Laboratories, Inc.Aquatic Toxicology DiviatonP0. Box 1097
Colusbia, Miasourt 65205 (314-t7a-g579)

Locatien o: Original Raw Data and Final keport:
34 CompanySe. Paul, Minnesota 55106

Test Matertal £23662
Test Concentzationss Control, 10, 18, 32, 56, 100, 180 and 320 sg/1
Dilution Sater: 42 mg/l (hardness), 32 55/1 (alkaltniey),7.4 ony

Test Dates: Initiation = January 8, 156
Texstnation = January 12, 1988

Length of Study: Yo-hours
Results: 96-hour Ley = 57 sg/1 (957 C.1. = 36-93 nia)

96-hour NOEL = <10 ng/L
96-hour Slope of che. Dose-Response Line vas 16

Test Specten: Fathead Minnow (Pimephales promelas)
or Soures of Organisms: ABC Laboratories tn-house culture

Mean eights 0.061 5 (20.037 g)
Yean Length: 1) en (2,2 wm)
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F1sw cee TRICITY Comper:
Sebteces "acuce Toxistey of E2366-2 to Fachest Wissen (PisephatesBrozelss),” ABC Study Nuzber 38617. ERwin

Sponsors 5% Company

Testing Facility: Asalytical Bio-Cheafsery Laderatorfes, Isc. |Semie Thatoteps PaniPo RaionCotiatts Whaseurt 5535 Gtietrecssiey

commas

Test averted ise
Rese Goncentrusions: Control, 10, 18, 3, $5, 100, 150 and 320 g/t
Dilution Suter: £2 auf (hardness), 32 £371 atiatinieg),ft

Test Dates: nication- damasey 8, 1560
Tecatnacion - Javoney 12, 1988

Lerneh of Seudys soohoues
Resulens S6-hour 16, = 37 mp/d (955 G1. = 369) sar) ]

Soehour OL = «10 ng
Séchour Slope of the Dose-Response Line vas 16

Test Species: Fachesd Wivsow (Bisspiates provetas)
Sebecs of Organiama: AKC Laberacories dn-fouse culture
Haan Kelghe: 0.00 5 (0.057 g)
Haan Lange 17 5 (22.2 52)
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The acute cousety of E662 to fathead simu (Hesphales k
promelus) Vas assessed uotng che sechods outlived by the Cormiciee onBethoas’ tor Toxicity Tests vith Astle Organisms. Kater quslity FPatsmeters of ceaperature, disselved oxygen. and pH vere cessuredEivoughout the Gent and vere vithia scceptable lemits.’ Coltuce and k
SeliEtion Tecords indscaced the (10h vere fn food condition for

The study vas conducted at che following pesinal concentzaticns of
E2366-3 10, 16, 73, 36, 100, 160 nd 320 sglL. Ac Ohaus, che 16, 32,
56,100, 180 ana 330 wg/L solutions had 8 white surface fie. The

i ichunt of urisce fila ‘increased with the concentation free 3 verySTTihG Gaount In che 18 aa/1 solucion to a thicker, nescls compact
Covering over the 330 mel) olucion. Afeer 2 Bowes, 5 £1ighe surface615" S10 appeared over che 10 35/1 solution While the other solutionshad a sociace fila increasing vith the concentration. Ac the 73. andShout observations. the 100, 180 dnd 320 ep/L solutions ere louis and
a11 Solutions had a surface (11s. chat increased in proporeion ta theCoacintracion, Ten fish, wich 8 mean veight of 0.061 (10.0%) § ne 3eon Standard length of 17 (2.3) mm, were exposed fo ach test
Cincencrasion snd control.

The results of che four day seacic fash toxicity study using
8 £2566-5 ace ovmsrived balou. The 2s 49- and T2-hour Li valies vere

. lea Gersintned. The 96-hour elope of the dose response 1160 vos 16.
Seetous Leg,

compount 031 c.1.)
s66-2 57 sai

(6-93 mrt) E

Also, the results tadicated a 96-hour, so-sheerved effect concentration could be secinaced at <0 ag/l. the lavest concencracion tested.
Sonoraat effescs of sertality, surfacing, lows of ewwilibrive, dark
iecooracion, ion on the. baton. of cast chasber, eiescence and/orCxcicability vere cbserved during the 96-hour exposure period in che 10,15:56, 100, 180 ‘and 320 gi] test concentrations. ‘One ish fn cheControl commber vas quiescent 43d on the boctos of the test chasber at bi
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Dimonterion me
This scacie biosmsay was pertorsad by che Aqustic ToxicologyDivision. of nalyeicat bio-chusincry Lasaratericos bees, ‘esteossd”} Hiawourt, for SW Compony, from Samoary 3. 100s te Sombars 15, 10 Heepune fe de A TL 3Ttii® for “EY 12" fachend simon (Eincabates sreseionpeelintnary rangecfinding sendy as contorted Fook TheseteRe aer ofJanuary 4. 1588" suterbina. the Suncentration rome for she domesBiouandy. The tady vas conducted fotiovins ihe pracesscis ours sos heBKC Fiaiocol Susber 601 (Row Daca) on pps by a maa?Tisabarasy, 4 Compony, on Janiney 7s 1568

ions a0 warren
The procedures for ueacic biossany, as described fn stots ofAcute Toxicity Tests with Fish, Macroinvertebrates and iuphibians (17hE Seanesed Voticte far ERE or Her a eras(1)re

E [ERE
The Cathesd etnmon (UC Lot 42207 1) seed tn the esesere cheained rca an ABC Luba in-house cuivore. AMY tentFish ‘re hens” Tn “eultare. rane ono Hore pionsPhatoperiod snd obmerved for af Less fourteen sage Selim kEenting. Pith culture. techniques seed were basins. thorsdencribe: by Bean st aL. (3. “A deity recort ot “Feuk ]Shactvations during the Waliiog perioss” emg vis oonBrepiyisceie of shetapeuste Slasavs Srestuents, o' smivied’s]IN Ge" sues” Dicing this perish ihe Fivh Facets 3 seasdura Somercion Flan food sceasionsily upsierensed sich brineCheiey nauphdl (heeeaia an.) Sail uneil 40-36 hoses seion ne :3 Ceacing at which Sime” tasding was Sietencinuet, ine focnessSinan’ ned Tor She experiment buds ness weigh ot aren01037) and ‘aan weoniard. Tempeh of 13 C3 wor “hogs ;sive’ chad Chseber tossing Slossss of 0.000 gt For mirEeTindenne sets. Sasgh and Lungeh nenssresontn Seve tayi he Contes group of Eish at the suraisation of che cose aed .ES RE Bach:

IL Tess vacersal
The £2366-2 sample van received on Decesses 29, 1987, 1n Bgood Candision, The’ sample uron receipe we obsomvid oy be'Sfore eller quia” ee” UE ered at rom penne: 3Sitpie purity wis nce spebttied The detisiion ost :Contencedsions vere ‘avcatiu by craunieeriog spespeinnsCelie Cae Compra reccly o'ihe cere Brasbiest TSFeat Concentrations were bases on the Sess! Sespounty Sra. htCortectia. for ssphe puter. M1 seanisrd nekoris. 8Frit wpe rly
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IL Test kater
The scacic fish biossasy vas conducted 1a five galloni gloss vessels containing 15 Liters of ofc recerrcituted caterComposed of the following compossés fn the smote seated perTicer of detontzec vaters
48 5 Narco,
30 2 250,22 1,0
30 25 Hs50,

iy 2a xa
This recomseseuted water was prezace te siid a coralhacdaeas of 40-48 wp/1 a3 CaCO. a coral atiaiivies of S938231 as CaCO, and an taicial Bi of 1.3 Co Tot. he CotesSeasured conkol vater paracecats of this Siiuiicn siver versdissolved oxygen 9. oil and gi 3.6. The sali Carer sousfren Which this dilution water vas prepared had ch charac3 Ceristics shown ta Table 1.
The esc vessels were kept fn a vate: tach ac 23°C(21.0). The test Fla vere acciizated co the ¢ilutton vaterand" case cemperature and held without food for 4-56 hoursprior to testing. An acclimation record is included tn ehFace. ~

TW. Biologseal Test Procedure
A range-inding test of 96-houes duration sas conductedfo determine the Concentracion Farge for the GuEinitive study,The’ prelininary Cent concenciscions vere set at 30, 100 andJ 320 23/1. Based on the results f prelintrary seating, seven Hconcentrations of the Gest coopound, Forging in a ligitieic Ei Series fron 10 to 320 mg/l, wich ten fish per concentrationware selicted for the det nitive bosssay. Alvo' incieted ses “33 dtlucion water control. The flah vere aided to the testChasbera by randon assignment Within 30 misutes after siéition1 of test material. AL Cert organise vere chaerves once every 134 hours for mortality and sbuoreal (sub-ioehel) sétecrs. any Bdead Individuals vere removed Fron the ert “chamber aftereach 20-hour abservacion.

Vo Botopsean bata Anatysts
: % Scaciseical analyats of che concentration ve. effect dota i(generally soccalicy) vas obeatned by exploring acompote ised {; LE. ronraa developed by Stephan ec al. (00: This protiencolluluced the 16,” staciactc and ita 55 percent confisepeeMinics usica the Elacalal, the moving average and che provi btects. “Moever, if no mortaliey ocevered ar if a deer 54 Sessoine could Rot be’ desovserated over 3 Tessasable rorseCITED on Logg andlor fee 55 percent contidence Jintes :
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€oulé not be calculated. Three different sechods of analysing aee Sr Uren vince mo eme eh enna of gmatycing jFre Ter erie see oe ee hc alre te appre ]RES of itriotion steseet or mimeto ai5eS, jToons ves Shas Shih he he mavens Joarraearion in hidBe 6 an UE "Her os dene Listes forEocenckanecorehtity hare was comsreeein oe baeretire aFeerees” 13 Saiculuted oy esas Sevaten roememian Ht, 28TE 5 Seecencescion ve. provi een trtteion snalyetsShh |

asars
The init cf the Shhoue suatie seniesey test vich fashend mimnee(Pines osieiesvemened vo EE prema eben sine} us fo 0s vores, aro bagheFapeceivy. he Aur shone of deepal and57 E573,E ure 11 kit Yesuien wre bed of. She mesbag pent Cue was 16J vp A al et roTS123 30 Ce ons ads its even bata pie 22, 6100, 18DFin ncn 11h Seneanceseion ove 5 ery mtg meek Ar TACEolin to 3 hackers earls Copies Song Shen io cheapr ion. hier 24 heures Shige Sore (Sarg mer the 230Be Si sotucion She the “see. motets ann IAS erf oereasing ach he conetsacion: pe he To eh pene rec £1200.00 ne S30 SH sft were Sloat mae ry themsTAC hac ncrevved 1 eegoreion oo She ein sete

A—————i 10 abit" Someee Sonconceacion, ves he, enomesisiieets ofsores, rcacing, tous of niin tack Streator ih SF ]The Tocen of case hecho, autencene eden whet on ot= Ihe To, To. 2% or V5 S330 lhe amityverebteryed ]Sone sisevire Petiok one tion ean eo tpeiensduringtheRo SO i he Seve Cosa toe Sebeninher es gutescere i5 sara Cathe B10 had S05 mereaiiny ee me ag Eee Hea he£0 ashen had 0% Corea eatin cLhe 181 32TElaitien Tacoras for his est todieured ha chr Chae 42diin To Ceting an acs
Nominal test concentrations, sorcalicy races sed vacer qualiey decasxe presemed tn Tobie he diese op ener elie tateron aeh a 3.8 enh ui the Seve ees Scone cat ions rangedLITE Sifu wt 0 peckivety, ans vere poestieres sheet tL 22dcents ere, ohn en home SacerMequtefoc3 RR A a at Ee,
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The study vas conducted follouing the faces of the Good LaboratoryPeaceice Populations. (6) ond he ine] report vas vevieues ve SomtpEioSiomChastacty Laboratories’ Custis Aseurance. Leis. AL origtuds sasCaen as provid to. Cospants wish a cops secetoed at SmpetenyHieSchmietty Laboratories.
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Temperature 17 - 2°¢
Dissolved Oxygen” 7.4 = 9.0 ppe®
pH 7.6 - 8.4%

. Hardness (Caco;) 206 ~ 275 ppe® 3
Alkaltatey (caco;) 224 = 336 ppd
Conductivity 500 - 650 izhos/ca®
Total Organic Carbon 1.4 ppa® (0.5 = 2.8 ppm)?
Suspended Solids 0 - 1.3 pps .
Aluataus. <10 ppb p

Boron 2.25 ppa k

1 Mercury 0.43 ppb

*Afcer aeration
3, PRecresents seasonal variation, difference from one month toTE

Average of ell well vater values from January-Septesber, 1987 P
3 “Total monthly range of organic carbon

ona? B
RRC ABC LASS #36617-12 of 63



Tae 2
Acute Toxtckty of E2566-2 to Fatheat Kionow :

(Blzephales proselas)

N Leg tn atlltgramsilicer (ppm)
Compound 24 hours 38 hours 96 hours
ase’ 220 1600 59

a0 esn® k

= 10 £13h per concentration. E
: 5foassay as conducted at 22°C (:1.0), sean Fish veight aad length, :

0.061 (20.037)5 snd 17 (:2.7)em.
5164, could rot be calculated due to nsuffictent sortalicy data.
©45% conftdence Lista. i
The 96-hour no-observed eftece concencration could be estimated at <10 5

hn agit.
The 96-hour slope of the dose-response line vas 16 as calculated by

- Least squares regression analysts.
ALL values vere counded to two significant figures follovicg ASC 5.0.7. )
re
164 calculated vatog:

Dpsnontal Hetbot
@oving average Method
Opeonse vechod E

3 000218
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LiTsRATURE Cr7ED :

(1) Comtctee on Methods for Toxtctey Tests vith Aquatic Organisms (C.“EB. Stephan, Chatrsan). 1975. Methods for Acute Toxicity Testswith Fish! Macrotnvercebrates acd Asphidians. | EmvironsencalProtection Agency, Ecological Research Series EPA-5£0/>75-000,April, 1975. 61 p.
(2) American Public Wealth Assoctation. 1980. Standard Yethods forA the Exaninacion of Water and Nastevater. 13ch ed. ashington, De.3p. J
(2) Brautn, J. L. and R. A. Schoetcger. 1975. Acquisition and Cultureof Research Fish: Rafnbou Trout, Fathead Mimnous, Chasres Cattiihand Blucgills, Environsental Protection Arency. Eetiogical feSeazch Series FPA-660/3-75-011, Yay, 1975. 45 5.
(4) Stephan, C. E.. K. A. Busch, R. Seith, J. Burke and f. ¥. Andrew.1978. A cesputer progras for calculating an LC. C5. Savirenemental Protection Agency, Duluth, Mismesoty pre-publicatienmanuseripe, August. 1976.
(5) Stephan, C. 1977. Methods for caleulating an Leg, 5. 55-3. InFol Mayer and J. L. Raseltnk (eds.).  Aquatil Tovicoiegs andliszard Evaluation. ASTM Spectal Technical Publicatium £34. ASTPhiladelphia.
(6) (2) U.S. Food and Drug Adstafstration. 1976. SonclisicalLibufacory Studies, Good Laboratory Practice Sepuiations(21 CFR, Parc 58). Federal Register, Vol. 43, No. 207399066002s.

(9) U.S. Environmental Protection Agency. 1963. PesticiePrograms; Good Laboratory Practice Standarde: Final Rute(GCP, Parc 160). Federal Reptater, Vol. 46, So. 230;53946-53569. k
(6) U.S. Enviromental Protection Agescy. 1965. Toxic Sub- Estances Control; Good Laboratory Practice Standards; FinalRule (40 CFR, Parc 792). Federal Register, Vol. 48; No.230:53922-53944.
(&) Organization for Economie Cooperation and Developzent. 1881.OECD Guidelines for Testing of Cheaicals, Principles of Good -Laboratory Practice Annex 2, C(I) 30(Final):7-26.
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ory assume stamens E
quality Assurance Seacesent for final report F661 encicled, "Acute <Toxictty of E1366-3 to. Fachesd Hinsow (eiephalas preceratrso for Be:Ranased Enaborany. 3H Componts Sc. Poul, Fismesots. }

In accordance with ABC Laboratcries' intent that all studies con- yducted at our Facilities are Sesitned sme Tomckion. in conformance viehfood Liboracory prectice ressiations and the. provacots For. imtivitestHoveraters sensitee an’ Soupaction of the Final sapere” for Ehsoecs enscondueted sad found to ba” dn an accepeabic fora vy a member of ourality Assorance Unit an. fuspection of the datly soriaiiey rate ofhe. teuc organions price to the iuitiucion of the. seus indicared: shorEure in" song ealth and should cot bias the Shserred Sortalins in theCentr. A procedure sults was. contucted om Somers 8. 1958. bemnesSe ceparied to the study irecrar on damacy Bn 1936. Reslts vereFeperia to satsseoenc on Js 30, 1398, A ciral incpection of arkGal ind fecordaon ary Sou 1985. inbteated at she repr msieast ECo you 16'an aceurace reFheceion of the srody ss 1% vos conducted By AeEodracorien 3
Should you have any questions relating to che inforsation provided16 his stacument. ox the fonction of our Quality Assurance Eris peseeContes he Guntiss Moveramee oR 3% pout comventante:

7), A 2 JDilly pi [Sed Red thoes 4Ft Te iiE) Asscrance Supervisor
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STUDY conpLiavce statesvr
Study Cosplance Statement for ABC report 36617 entitled, "Acute .Toxicity of E2566-2 to Fachead Minnow (Plmephales promelas),” for Hr: EMohased Elnabarauy, 3 Cospany, Sc. Paul, Himmesots. 3

i I accordance with ASC Laboratories’ fncent that all aquatic toxicity tests conducted by our factiicy follow gocd laboratory practices,AC's study director for the above test heredn confires that the cuawas conducted in compliance with the OECD Principles of Gaod LaboratoryPractice Amex 2, C(81), OECD Guidelines for Testing of Cheatcals.
ALL original raw data were provided to 3 Company, with a copy: retained at Analytical Blo-Cheatstey Laboratories.

fear, Dhyana 3Fane Bowman are i: ABC seudy Director
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Raw Data Report 36617

Acute Toxtetty of E2566-2 to FathestHtonow (Pinephales proselas

NOTE: Some of the records vhich appear in this raw data sppendix havebeen provided as photocapier of arijinai records er Fire as ABC,This Las been done by necessity fo certain daca hich are uedcomonly fn several studies at ABC. Such records tachudsacclimation racords, organisa culture loge and. bell waterchesteal screen results.
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