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ACUTE TOXICITY TO FISH (FATHEAD MINNOW)

IESTSUBSTANCGE~~~ 0000

Identity: A mixture containing perfluorooctanesulfonate, which may also be
referred to as PFOS, FC-95, or as a component of FC-787 or FC-
787X. (1-Octanesulfonic acid) (CAS # 2795-39-3).

Remarks: The 3M production lot number was 101. The test sample is FC-
787. Current information indicates it is a mixture of 0.73% PFOS, 10%
diethylene glycol monobutyl ether, 79.74% water, 5% ethylene glycol, 1.47%
propane Sultone foamer, 0.73% sodium octyl sulfate, 0.73% sodium decyl
sulfate, 0.75% xanthan gum, 0.75% magnesium sulfate, 0.10% N-(3-
chloroallyl)hexaminium chloride, and 0.05% benzotriazole.

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:00000000

Method: ‘OECD Method 203 and U.S. EPA Method EG-9
Type: Acute Flow-through
GLP: No
Year completed: 1990
Species: Pimephales promelas
Supplier: Commercial supplier.
Analytical monitoring: pH, temperature, conductivity, and dissolvedangen.
Exposure period: 96-hours
Statistical methods: The LCs values were calculated using a computer
program by Stephan, 1983.
Test fish age: Juveniles
Length and weight: Average length = 34 mm -

Average weight = 0.32 g (wet)
Loading: 0.21 gl.
Pretreatment: None.
Test conditions:

Dilution water: Filtered natural well water

Dilution water chemistry:

Hardness: 180 mg/L as CaCOs _
Conductivity: 1300 pmhos/cm

pH: 83
Lighting: Cool-white fluorescent lights at 18 pE/sec/m?. A daily photoperiod
of 16 hours light and 8 hours dark was maintained throughout the testing
period.
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Stock and test solution preparation: A primary stock solution wasprepared by dissolving 600 g of test substance with 1000 mL dilution water.
Exposure concentrations were prepared by serial dilution of the stocksolutions within the proportional diluter.
Concentrations dosing rate: Continuous
Flow-through rate: Averageof 6.7 complete volume changes per 24 hours.Stabilityofthe test chemical solutions: Not noted.
Exposure vessels: 20 L glass aquaria (20x40x25 cm) containing 15 Loftest
solution with a water depth of approx. 18 cm.
Numberofreplicates: 2
Number of fish per replicate: 10
Number of concentrations: five plus a blank control
Water chemistry during the study:

pH range (0-96 hours):
8.0 - 8.5 (control exposure) -
7.88.3 (1000 mg/L exposure)

Temperature range (0-96 hours):
22.4-22.7 °C (control exposure)
22.3225 °C (1000 mglL exposure)

Conductivity range: (0-96 hours)
1300 - 1500 pmhos/cm (control exposure)
1300 - 1500 pmhos/cm (1000 mg/L exposure)

Dissolved oxygen range (0-96 hours):
8.08.7 mg/L (control exposure)
3.06.5 mg/L (1000 mg/L exposure)

REsovs0000

Nominal concentrations: BK control, 140, 240, 400, 610, and 1000 mg/L.
Element values: 96-hour LCso = >1000 mg/L

Element values based on nominal concentrations

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

conclusions 00000000
‘The test sample 96-hour LCso for fathead minnow was determined to be.
>1000 mg/L in both replicates. No mortality or sublethal effects were _.observed.

Submitter: 3M Company, Environmental Laboratory, P.O. Box 33331, St.
Paul, Minnesota, 55133
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Reliability: Kiimisch ranking 2. The study meets the criteria for qualitytesting. However, the sample purity was not properly characterized and thestudy lacks analytical confirmation of the amount of fluorochemical proportion
in the solution.

REFERENCES000000000
This study was conducted by EnviroSystems Division, Resource Analysts,
Inc., of Hampton, NH at the request of the 3M Company, St. Paul, MN, LabRequest number H1609, 1990.
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I. GOOD LABORATORY PRACTICE STATENENT

This study vas conducted according to OECD Good LaboratoryPractice Regulations. Neither the Study Director nor the sponsor sreavare of any circunstances that would affect the integrity of thisStudy. At the sponsors renuest, aeration vas not eaploved to aaintaindissolved orygen concentrations’ above SOV saturation. The averseLength ‘of “fish as outside the range specified in the protocol. Therandomization of test specisens can not be verified by the rav dataNo deviations existed that significantly affected the validity of thestuey. =

FTatny If Ws
Aufror and study Director

Zi Pa 4 Z 9.20.3
Tobort ©. Bott
Conuthor

213-90inne *. Haga,
Quatic Toxicolbotat

Wl Foronbil 13.
Poth 1. Tovalski
Aquatic Toxicologist
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} I. QUALITY ASSURANCE stATERDIT

Subsitted by: Eavirosystens DivisionJ) Resource aeiyats, TncorporatedP.0. Box 718
one Lafayette fot -Huapton, Nev Benpabire 03642

Gortitication: Data preseated in this report vere derived by asthods¢ with materials identified in the section of the% Feport entitled “Methods and Materials." The test vesperforaed in “sccordunce Ith Envirosystens. Protoce)$065-3 “and the Product Registration Aquatic Toxicoroqy A3 Laboratory Standard Operating Procedures Namal. The; toxicity test vas perforsed by Geimme Magers, PeterFovalski, ‘Robert Bosri, and Tiaothy Hard. The rev dataand final “report vill be archived at Resource AnalystsTne. for at least 10 years.
\ ML asta transcribed fron the av data to the reportJere checked for accuracy and a1 data vere verifies byQuality hasurance Auditors. Quality sssurance auditsCR Vere pertorned on:

uate Reported to Reported toDate Stody Director Ransgoment— TERI eee! 3737% 77% =a7 37% 7 7/50 3721/508713/9 5/13/30 12/10/%i 12/08/30 12/10/30 1710/3

7)Deslharuse anforasa HeviouseQuility Assurance officer

Tavicossatens Study Number 3069-3 Waist SabpeernPage 3 of 17
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V. SUMMARY

The acute toxicity of FC-787 to the fathead minnow, Pimephalespromelas, is described in this final report. The test was conductedunder flow through conditions for 3M Company for 96 hours during August 3to 7, 1990, at the EnviroSystems Division of Resource Analysts, Inc. inBampton, New Hampshire. It was conducted by Jeanne MNagaza, PeterKowalski, Robert Boeri, and Timothy Ward according to the protocoldeveloped for EnviroSystems Study Number 9069-3.

The test was perforned under flow throlgh conditions with fiveconcentrations of test substance and a dilution water control at atemperature of 23 + 2°C. Thedilution water was filtered natural wellwater collected at Hampton, New Rampshire. Aeration was not employed tomaintain dissolved oxygen concentrations above 80% saturation. Nominalconcentrations of FC-787 were: 0 mg/L (control), 140 mg/l, 240 mg/L,400 mg/L, 610 mg/L, and 1,000 mg/L. Nominal concentrations were used forall calculations.

Fish used in the test were purchased from a commercial supplier andacclimated under test conditions for 14 days. After 96 hours of exposurethe control fish had an average total length of 3.4 cm and an average wetweight (blotted dry) of 0.32 g, resulting in a loading rate ofapproximately 0.21 g/L. All fish were in good condition at the beginningof the study.

The test substance was nontoxic to fathead minnows at testedconcentrations. Exposure of fathead minnows to the test substanceresulted in a 96 hour LC50 of > 1,000 mg/L FC-787.

ResourceAnalysts.Inc. Subsidiaryof MLLPOREEnviroSysteas Study Number 9069-3
Page 6 of 17
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vi. oimopuctron
This study vas sponsored by 3 Company, St. Paul, Kimnosota. Theobjective of the study vas to dsteraine the Acute toxicity of FC-787 tothe fathead minnor, a freshuater fish. The Taport contains’ sections thardescribe the methods and asterisls eaployed ia the study, 4nd the resultsof ‘the iavestigation. The report also contains an appendix that pressatsthe water quility data collected during the test.

VIL KETHODS AND MATERIALS
TEST suBsTANCE:

FC-T87  (Envirosystens Sample Number 20695) was delivered toBnviroSystens on May 15, 1990. IC vas contained in a 1 gallon plasticbottle that was labelled vith ihe following information: "Pe-161 bot 101surfactants/butyl carbtal, 5-10-90" and & 1 iter plastic bottle labelledas "PC 781, Lot 101, (112047)%. FC-787 was supplied by 3 Company, St.Paul, Wimesota. Prior to use the test materisl vas stored in the dak aioon’ temperature. A reserve sample vill be archived at Bavirosystems fora nina of 10 years.
DILUTION WATER:

Vater used for acclimation of test organisms and for all toxicitytesting yas collected froa wells at Eavicosystess in  Raspton, MewHuspabire.| Vater was adjusted to 's hardness of 180 ng/L as CaCr andstored in 500-gellon polyethylene tasks, vhere it vas aerated. Results ofchenical analysis of & representative sample of ¥ater are presented inTable 1.
TEST oRcANISN:

Juvenile fathead simovs employed as test organisas were from asiogle source and vere identified using an appropriate taxonomic bey.They wore purchased fron a commercial supplier and acclimated at theEaviroSystens facility for 14 days. Control fish were weighed angmeasured at the conclusion of the toxicity test. Prior to testing, fishere suintained in 1008 dilution vater under flov through conditions in anall glass aquarius. During acclisation fish vars not treated for diseasend they were fres of apparent sickness, injuries, and sbnoraslities atthe Deginning of “the test. During the acclimation period prior to thetest initiation the temperature ranged from 21.1% to 32.5C, and thedissolved oxygen concentration vas muintained st of sbove 8.0 ng/L. FishWere fod a commercial fish food (EnvioSystens lot nusber THOL) ence ortrice dafly except for the 48 hour period before the test.

Envirosystens Study Number 9063-3 Ensen strucPage 7 of 17
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Teble 1. Chemical characterization of a representative sample ofaatural well water used as dilution vater for toricity test

Farancter Unit of Reporting Wewsured
Noasurasent Tinit Talue

" ”n B units - a3

conductivity unhos/en - 1300

Hardness: fnitial mg/h as Cacos - 180
: tinal’ 200

Orgasochloriae wal 0.5 »
pesticides

organophosphorus wal 5.0 w
pesticides

Polychlorinated an os w
biphenyls

Wotes: 1. WD = not detected shove the reporting 1iait.
2. The values for pE, conductivity, aad hardness vere
derived fron a susple of dilution water collected at the
begianiag of the toxicity test (hardaess vas also deterained .
at’ the conclusion of the test) and all other values ere
derived from sanples of dilution water that vere analyzed as
part of a routine, bi-assual vater testing progras

Envirosystens Study Nusber 9063-3 RAM
Page 8 of 17
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STATISTICAL NETHODS:
Resuits of the toxicity test could mot be interpreted bystandard statistical techniques (Stephan, 198) because 1008 survivaloccurred at all tested concentrations.

3 Puce rotbe ico ARISEEavirosystens Stuty Nusber 9065-3
8 Page 100 17

|
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VIII. RESULTS

Test vessels containing 0 mg/1 to 400 mg/L FC-787 were initiallyclear and remained free of insoluble material throughout the test. Testvessels containing 610 ng/1 and 1,000 ng/L FC-787 contained foam on thetest media surface throughout the test. Biological and water qualitydata generated by the acute toxicity test are presented in Table 7 ani-Appendix A, respectively. One hundred percent sureival occurred is thecontrol exposure. Control fish had an average total length of 3.4 cn;and a wet weight (blotted dry) of 0.32 g, resulting in a loading rateof approximately 0.21 g/L.
The 24, 48, 72, and 96 hour LCS50s for fish exposed to FC-787 arepresented in Table 3. Because toxicity did not ocour at any testedconcentration, the 96 hour LCS0 value is >1,000 g/L Po-787.

RosurcaAncis.inc.Susieof MUPOREEnviroSysteas Study Nusber 9069-3 HPS neyPage 11 of 17
002656



Table 2. Survival data from toxicity test

—_—
Nominal Nusber Alive Nusber AffectedConcentration — TeMrT(3g/L) rep. Obr 24hr 48hr 72hr 96hr  Ohr 24hr dhe Thr 96nr——hr

Ofcontrol) 1 10 10 10 10 10 0 0 o o o2 10 10 10 10 10 0 o o o o
10 110 10 10 10 10 0 ‘0 o o o2 10 10 10 10 10 0 0 o o o
240 1010 10 10 10 100 0 0 0 o o2 10 10 10 10 16 0 0 o o o

100 110 10 10 10 10 0 0 o o o2 10 10 10 10 10 0 0 o o o
610 110 10 10 10 10 0 0 0 o o2 10 10 10 10 10 0 o o o o
1,000 110 10 10 10 10 0 0 o o o2 10 10 10 10 100 0 0 o o o
_———

Note:  Sublethal effects that were not observed were loss of reflex,excitability, discoloration, lethargy, and change in behavior.

Envirosysteas Study Nusber 9069-3 RescoAnes.b.Stkdioy fMLPOREPage 12 of 17
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Table 3. Median lethal concentrations (LC50s) from toxicity test

Exposure 95 percent Lc50period 150 confidence linit calculation method—_—Toned
24 hours > 1,000 ng/L, - -

48 hours > 1,000 mg/L - -

72 hours > 1,000 mg/L = po

96 hours > 1,000 ng/L - -
_—_—m

RescazceAnat.nc.Suk ofMLLPOREEnviroSysteas Study Nusber 9069-3Page 13 of 17
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BEST COPY AVAILABLE

mw. aermamces

OECD. 1961. Decision of the Council Concerning the Kutual Acceptance of
Dita in the’ Assessment. of Cheaicals. Aunex 2. ORCD Principles of GoodLaboratory Practice. © (81) 30 (Final).
OFED. 1984. Guidelines for Tasting of Chemicals. Section 2: Effects on

: Biotic Systems. Nathod 20, Tish Acute Toxicity Test. Moped April 4,
. 19.

Stephan, C.E. 1983. Computer Program for the Calculation of LESO ValuesU.S EP. Suluth, MN. Personal Communication.

Envirosystens Study Number 9069-3 fraseod oe sg mroRt
Page 34 of 17
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AppendixA. VATERQUALITYDATAFRON TORICITYCEST

RoceAnos. So MLSSEnvicosystens Study Number 9065-3Page 15 of 11
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BEST COPY AVAILABLE

Table A.1. Conductivity, pi, tesperature, and dissolved oxygenconcentration assured during toricity test

~ Conductivity (umbe/ca) ow
Yontnal Mstisinticninino RO...concentration ow wom o% oa wo:
(g/l) Rep. hr he br hr br he be he he hr

© (control) 1 1300 1500 1500 1300 1300 8.3 8.1 8.5 8.1 8.1
3 1300 1500 1500 1300 1300 83 8.0 8.5 8.1 8.2

uo 1 1300 1500 1500 1300 1300 8.2 8.0 8.5 8.0 8.1
2 1300 1500 1500 1300 1300 8.2 8.0 8.5 8.0 1

yd 20 11300 1500 1500 1300 1300 8.2 8.0 8.4 8.0 8.02 1300 1500 1500 1300 1300 8.2 8.0 8.4 8.0 8.0
“00 11300 1500 1500 1300 1300 8.1 7.9 8.4 7.9 8.0

2 1300 1500 1500 1300 1300 8.1 7.8 8.4 1.9 1.9
600 11300 1500 1500 1300 1300 8.1 7.9 8.4 1.9 1.9

2 1300 1500 1500 1300 1300 8.1 7.9 8.4 7.9 1.3
1,000 11300 1500 1500 1300 1300 8.1 7.9 8.3 7.8 7.9

2 1300 1500 1500 1300 1300 8.1 7.9 8.3 1.8 1.8

Bovirosyatens Study Nusber 5069-3 Ta rsa aysPage 16 of 17
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BEST COPY AVAILABLE
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