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ACUTE TOXICITY TO FISH (BLUEGILL SUNFISH)

JESTSUBSTANCE

Identity: A mixture containing perfluorooctanesulfonate, which may also be

referred to as PFOS, FC-95, or as a component of FC-783. (1-

Octanesulfonic acid) (CAS # 2795-393).

Remarks: The 3M production lot was not noted. The test sample isFC-

783 (cc784-1). Current information indicates it is a mixture of 1.0% PFOS,

2.0% Sultone foamer, 2.3% sodium octyl sulfate, 1.6% polyoxyethylene

‘monooctylphenol ether, 0.1% sodium lauryl sulfate, 25.0% diethylene glycol

monobutyl ether, 0.05% tolytriazole, and 67.95% water.

The following summary applies to a mixture with incompletely

characterized concentrations ofimpurities. Data may not accurately

reflect the toxicity of the fluorochemical component of the test sample.

METHOD: Bd

Method: Standard Methods, 1975, and USEPA MethodsforAcute Toxicity

Tests with Fish, Macroinvertebrates and Amphibians, 1975.

Type: Acute static
GLP: No
Year completed: 1979
Species: Lepomis macrochirus
Supplier: Osage Catfisheries, Inc., Osage Beach, MO.
Analytical monitoring: Dissolved oxygen, pH, ammonia, and temperature.
Exposure period: 96-hours
Statistical methods: LC50 values calculated using the statistical methods of
Litchfield and Wilcoxon, 1949.
Test fish age: Juveniles
Length and weight: Average length = 28.6 mm

Average weight = 0.60 g (wet)
Loading: 02g/L.
Pretreatment: None.

Test conditions:
Dilution water: Well water
Dilution water chemistry:

Hardness: 255 mg/L as CaCOs
Alkalinity: 368 mg/L as CaCOs
pH: 82 =

Lighting: 16 hour daylight photoperiod.
Stock and test solution preparation: The test material was added directly

to the dilution water on aweight/volume basis.

Concentrations dosing rate: Once
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Stabilityofthe test chemical solutions: Not noted
Exposure vessels: 5 gallon glass vessels containing 15 Loftest solution.
Number of replicates: 2
Number of fish per replicate: 5
Number of concentrations: five plus a blank control
Water chemistry during the study:

pH range (0-96 hours):
8.28.3 (control exposure)
8.28.3 (1000 mg/L exposure)

Temperature range (0-96 hours): 22-22 °C
Total ammonia range (0-96 hours):

0.68 1.1 mg/L. (control exposure)
0.60 - 1.1 mg/L (1000 mg/L exposure)

Dissolved oxygen range (0-96 hours):
5.0-8.7 mglL (control exposure) _
3.88.7 mglL (1000 mg/L exposure)

BESmmemmm————————————

Nominal concentrations: Bk control, 100, 180, 320, 560, and 1000 mg/L.

Element values: 96-hour LCso =>1000 mg/L

Element values based on nominal concentrations

Remarks: Testing was conducted on a mixture as described in the Test
Substance Remarks field. The values reported apply to that mixture and not
the fluorochemical proportion alone.

CONCLUSIONS

The FC-783 96-hour LCs for bluegill sunfish was determined to be >1000
mg/L, the highest concentration tested. A 20%mortalitywas observed.

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

DATA QUALITY.

Reliability: Kiimisch ranking 2. Testing meets the criteria for quality testing.
However, sample purity was not properly characterized and the study lacks
analytical confirmation of the amountof fluorochemical proportion in the
solution. —

REFERENCES
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‘This study was conducted by Analytical BioChemistry Laboratories, Inc.
Columbia, MO at the requestofthe 3M Company, 3M Lab Request number
4896S, 1979.

OTHER

Last changed: 6/26/00
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I .

Jue 19, 1979

002597



Subaitted By: Analytical Biothesistry Laboratories, Tac.Too Ease ane Fae7 Eas eeCoroner Aus as20s

Prepared By: .
Coltn YisimCer eae 1%:FRA }

hilMonee Sopevisor

sppeed By:

1.ese azfies aomacancy-oticer

FreieEn 2Toibeaion hsser

3 : 002598



BEST COPY AVAILABLE
suiary

The acute toxicity of 3 Sample No. 6 to bluegill sunfish (Lponismaczochirus) was assessed using the methods outlined by the Comsitioe oyHethods for Toxicity Tests with Aquatic Organisms (1). Water qualityparameters of temperature, dissolved oxygen, pH and amonis were mescured throughout the test and vere within acceptable limite.
As a quality check, the bluegill sunfish vere challenged with areference compound, Antimycin A. The observed 96 hour LCeg and $5%confidence limits (C.I.) were within the 95% confidence limite reportedin the literature (2), indicating that the fish vere in good condition.
The results of the four day static fish toxicity study using blue-#111 sunfish are sumarized belov.

“ir - 96-hour LegoCompound ost c.1
M Sample No. 6 >1,000 ng/L
Antimyein A 0.000029 mg/l ~~:(0.000021-0.000040 mg/1)

A 96 hour exposure of test fish to a logarithmic series of concentra:tions from 100 to 1,000 mg/1 resulted in only 20 percent mortality athe highest concentration.
Also, the results indicated a 96 hour, no observed effect concea-tration of 560 mg/l. -
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PY AVAILABLEy orc
> This static bioassay was performed at the aquatic bioassay labora-tory of Analytical BioChenistry Laboratories, Inc. Columbia, Hissouss,for 3H Company, fron June 14 to June 18, 1979, as authorized in a Lebeosfrom 3M Company on June 6, 1979 (Appendix I). The purpose of this testvas to determine the 24, 48 and 96 hour LCs levels for aM Sample No. €to bluegill sunfish (Lepomis macrochirus). A prelinizary rangefindingstudy was conducted from June 12 to June 14, 1979, to determing ihconcentration range fron the definitive bioassay. The study wes persformed following the procedures outlined in ABC Protocol Number 7601(Appendix I).

METHODS AND MATERIALS
The procedures for static bioassay, as described in Standard Meth-ods for Examination of Water and Wastewater (3) ‘and Methods of AcuteToxicity Tests with Fish, Hacroinvertebrates and Amphibians(1). woreused in this experiment. The bluegill sunfish used in the test wereobtained fron Osage Catfisheries, Inc. in Osage Beach, Missouri. Taefish were identified to species ‘using the taxonomic keys developed byEddy (4). All test fish were held in culture tanks on a 16 hour day-light photoperiod and. observed for at .least fourteen days prior totesting. Fish culture techniques used were basically those described byBraubn et. al. (5). A daily record of fish observations during thholding period, along with prophylactic and therapeutic disease testements, is included in Appendix I. During this period, the fish receiveda standard commercial fish food (Rangen's) daily until 48 hours prior totesting at which time feeding was discontinued. The bluegill sustichused for this experiment had a mean weight of 0.60 g and a mean stendacdlength of 28.6 m. Weight and length measureneats were made on a representative group of fish prior to the test and are included aAppendix I.
The static fish bioassay vas conducted in five gallon glass vesselscontaining 15 liters of laboratory well water. Chatacteristics of thisdilution water are shown in Table 1.
These vessels were kept in a water bath at 22°C (£1.0). The testfish were acclimated to the dilution water and test temperature and heldwithout food 48 hours prior to testing.
A 48 hour range-finding test vas conducted to determine the concen-tration range for the definitive study. The preliminary test concentrations were set at 500 and 1,000 mg/l. Based on the results of thispreliminary testing and results of toxicity tests with fathead minaows(Pimephales promelas) by 3M Company, five concentrations of the testcompound, ranging in a logarithmic series from 100 fo 1,000 mg/l, wihten fish per concentration were selected for definitive bioassay. Tho.test was conducted with duplicate five gallon glass vessels containingfive fish each as authorized by 3M Company (Appendix I). The fish wereadded to the test chambers by stratified random assigament within 30i minutes after addition of toxicant aliquots.
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The 34 Sample No. 6 standard vas received on Jue 8, 1979, in goodcondition. The sample upon receipt was observed to he 4 yellow Lisuidand vas stored at 22°C. Sample purity was not provided; therefore. ihetest concentrations were prepared based on the total compound. The teesconcentrations vere prepared by transferring spbropriste. weights dicrectly to the test chamber. ALL standard weights aad dilution valussare Listed in Appendix I.

resus
Table 2 presents the predicted LCgo values and 95% confidence in-tervals for 3H Sample No. 6 and the reference test against Antimein A,a piscicide. These values were obtained by eaployiag the statisticelmethod described by Litchfield and Wilcoxon (6). Mortality rates, testconceatrations, and water quality data are presented in Table 3.

j The dissolved oxygen concentration which stayed betveen 40 and 100%saturation was considered adequate for testing. The pl values semsinedconsistent with the control throughout the test. The amons conceni trations were below the toxic limit (7).

| The study vas conducted folloviag the intent of the Good Laboratory| Practice Regulations (3) and the final report wes revicucy by Javbersor]} BioChemistry Laboratories’ Quality Assurance Unit. ALL original sasdata was provided to 3M Coapaay, with a copy retatied at AnalyticalBioChemistry Laboratories.

A
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| MBE 1
Chemical Characteristics of Well Water at

ABC's Aquatic Bioassay Laboratory.

Parameter Concentration
Dissolved Oxygen 9.3 ppm
ot 8.2
Hardness (Cac0g) 255 ppm
Alialiaity (Caco) 368 ppm

Conductivity 50 uahos/cn
| Total Ammonia (NHg) - - <0.05 ppm

Nog-N ; 0.15 pon
Oetho-Phosphate 0.10 pou

Alustoun <0.01 ppm
Arsenic <0.001 ppm

Rr <0.001 pom
Chroniun 0.001 ppm
Cobale <0.001 ppm
Copper <0.01 ppm
Iron 0.012 ppa
Lead 0.009 ppm
Mercury . <0.0001 ppm

Nickel 0.0157 ppm
zac <0.01 ppm
ove p <0 ng/L
Diazinon : <20 g/1
Disyston i <0 ng/L
Methyl Parathion <80 ng/L

Halathion - <110 ng/L
Ethyl Pasathion <80 ng/L
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az 2
The Acute Toxicity of SH Seeple Yo. 6

#54 Aatimycia A to bluegill suafieh(Leponis macrochirus)
| -

| Lao ta milligrans/lster (ppm)| — Mehl Gmsoo Componad 24 bowes 48 hours 56 neues
30 Semple Yo. 1,000 1,000 >1,000
Aaciayeta arse 0.00070 0.000040 0.0000290:000036-0.conosa)+ 0.000032:0. 000050) 0.000021.000040)4%
—_—_—

FBlorssay as Conducted at 22°C (41.0), mern weight and Lengih, 0.60 5 sud 26.6 mm.
35% contidence aterm.
Hatter. stadasd otaioed rom Sigs Chemical Compr, pe II, copsaliine, ot sc0052.
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| TABLE 3

he srt nes 10 mer uty pests durin steoct tes of 4 Supe to. © ih eg sr on
siwo

” TTreeeeaie x 0 0 TU we Hr TL ae EL a
100 0 0 0 2 83 83 12 258 C83 0B 2 36 ss 10

we oo .wee

“Dissolved oxygen concentrations - Dissolved Oxygen Probe (Extech Hodel 8012) used vith an Extech Model 671 pH and uV meter.BL Fab (th tl 5459-108) ws wh 12 Be es atsSE
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Quality Msmriace Statement for final report 423097 entitled, "menteToxicity of 3M Sample No. 6 to bluegill sunfish omis macrochirus),"for Dale L. Bacon, 3 Conpany, St. Poul NimpoeneoloEoRS Bacrochirus
In jecordance with ABC Laboratories intent that all studies conducted at our facilities ‘are designed and Faction 1s Secoiiiict CoBfond Laboratory practice regulations and the proteome he mnt ithNaogien studies, an taspection of the Fink] sepace on pices]No. & vas conducted aad fous to be in an acceptably hor to's Tost PLEour Quality Assurance nic. An. inspection of the deste nme tiene °Fthe test orauniams prior Co the. initiseion of the stung eas er tucksere in good health snd should not bias the abeeraes Terria, CheyTor, Ir as wlan noted Chat Since the purity of the siesta belletested bad ot. been supplied, the Lego vould have or be seston) LeilE2, 2omlnsl concentrations of the total compound: 4 Hines soonee ated213, dace and records on Sune 22, 1979, “Tontentea thor al Tection ofpitted to you is an accurate reflection of she stats nr oar LorG,0by ABC Laboracorine.
Should you have any questions relating to the information providedin this statement or the function of ous duality Assen don Iy0edcontact me at your conventions”

Vows 0.0), 1314Xaq A Ault Dateality Assurance ofsicer
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