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ACUTE TOXICITY TO FISH

TEST SUBSTANCE

Identity: Perfluorodecanesulfonate, ammonium salt; mayalso be referred
to as PFDS, FC-120,or 3M Sample J2905-1. (1-Decanesulfonic
acid, 1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-

heneicosafluoro-, ammonium salt, CAS # 67906-42-7)

Remarks: Test sample is a mixture of the test substance in water and
butyl cellosolve (approximately 25% test substance, 37.5%butyl
cellosolve and 37.5% water). All values reported relate to this mixture.
No calculations were madeto adjust for the actual concentrationofthe
test substance in the test sample. Test sample was from 3Mproduction
Lot 164.

METHOD

Method: OECD 203
Type: Static acute
GLP: No
Year completed: 1992
Species: Pimephales promelas
Supplier:Aquatic Research Organisms, Hampton, New Hampshire
Analytical monitoring: pH, dissolved oxygen and conductivity and
temperature only. Test substance concentration was not measured.
Exposure period: 96-hours

Statistical methods: Probit analysis.
Test fish age: Not noted other than “juvenile”.
Length and weight: Average length = 26.5 mm.

Average weight = 0.14 g
Loading: 0.09 g fish /L
Pretreatment: None

Test conditions:

Dilution water: Aerated, filtered natural well water
Dilution water chemistry (from a representative sample):

hardness: 160 mg/L as CaCO,
pH: 7.0

‘Conductivity: 640 ymhos/cm

Stock and test solution preparation: The test concentrations
were prepared by transferring appropriate weights of FC-120
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directly to the test chambers. Test concentrations were preparedbased on total sample, not on percent concentration of the testsubstance in the test sample. Al test vessels containing FC-120were iniially clear and remained clear throughout the study.Concentrations dosing rate: Once
Stabllityof the test chemical solutions: Not noted
Exposure vessels: 20 liter glass aquaria containing 15L of testsolution, water depth ~ 18 cm.
Numberof replicates: two
Number of fish per replicate: ten
Number of concentrations: five plus a negative control

Water chemistry during the study:
Dissolved oxygen range (0 — 96 hours):

6.8-8.5 mg/L (control exposure)
57-86 mg/L (15 mg/L exposure)

pH range (0 -96 hours)
7.0-82 (control exposure)
7.08.0 (15 mg exposure)

Test temperature: Mean temperature stated as 23 +2°CRESULTS

Nominal concentrations: Bk control, 2.5, 4.0, 6.0, 10, 15mg/LElement value: 24-hour LCso = > 15 mg/L
48-hour Cap => 15 mglL
72-hour LCeo = 11 (9.7 - 12.6) mglL
86-hour LCeo = 4.8 (4.0 — 5.7)mglL.

All element values based on nominal concentrations
Statistical Evaluation of Mortality:
Probit analysis was used to calculate LCso values and the correspondingconfidence limits.

Cumulative percent mortality:

TestCone. Tansmat.
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CONCLUSIONSAOMLLUSons 0000
The test sample 96-hour LCso for fathead minnow was determined to be.4.8 mg/L with a 95% confidence interval of 4.0 — 5.7 mg/L.

Testing was conducted on the “as-sold" mixture of the subject material inwater (25% subject material). The values reported apply to that mixtureand not directly to the subject material.

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

DATA QUALITYPAmAQuALTY0000000000000

Reliability: Kiimisch ranking 2. This study, while well conducted, lacksanalytical data for determination of the test substance concentration in thetest solutions and determination of the sample purity. Because a mixture
was tested, care must be taken when interpreting the results. The solventin the mixture could have enhanced or restricted biological uptake and/ortoxicity of the fluorochemical component.

REFERENCESREFERENCES~~~ 0000000000
This study was conducted by EnviroSystems Division Resource Analysts,
Incorporated, Hampton, New Hampshire on behalfofthe 3M Company.
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1. sueany

The Acute toxicity of PC-120 to tha fathead minnow, Pimephalespromeles, is descrided in this final report. The test vas comiessenLor 3M Company for 96 hours during February 27 to March 2, 199%. ub eneEnviroSystens Division of Resource Analysts, Inc. in’ Hampton. NewHanpehize. IE WA conducted by Jeanne Magara, Peter Kowalepi, EllenStanford, Robert Boort, and Timothy Ward.
The oLS0% vas perforsed under static conditions with fiveConcentrations of test substance and a dilution veter control at a mereIemperatuze of 23 :2°C. The dilution water was filtered naturas ersjacer collected at Hampton, New Hampshire. Aeration was not employedlo Maintain dissolved oxygen concentrations above an accepraple revi.iopinal concentrations of FC-120 were: 0 me/k (contro) 2.5 myi,4,0 Poll. 6.0 09/L, 10.0 m/l, and 15.0 mali. Nominal concentoasiomswere used for all calculations.
Fioh eed in the test vere purchased from a commercial supplier{Aquatic Research Organisms, Hampton, New Hampshire) and acclimatedunder test conditions for ‘more than 15 days: After 96 mowrs efxposure. the control fish had an average total length of 26.5 mm ana enlyerage wet weight (blotted ary) of 0.14 g, resulting in a leasing carsof approximately 0.09 G/L. ALL fish were in good condicion ot enebeginning of tha. study.
Exposure of fathead minnows to the test substance resulted in a36 hour LCSO of 4.8 mg/L FC-120, with a 95% confidence interval of 4.02 5.7 m/L. Ono of the eight surviving fish exposed to 15.0 meri at42 Dour ‘and one of the three surviving fish exposed te 15.0 marr at72 hours exhibited erratic swimming. The three surviving flan evaseedfo, J0-0 mg/L at 36 hours exhibited a loss of equilibrium and errecieaulming.| No other sublethal effects vere observed in ny test seecssduring the 96 hour exposure.
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| II. nex op TAsLEs

| ace
Table 1. Chemical characterization of a representative Bsample of natural well water used as dilutionwater for toxicity test

Table 2. Survival data from toxicity test 5

Table 3. Median lethal concentrations (LCSO8) from 10toxicity test

Table A.1. Conductivity, ph, temperature, and dissolved 1oxygen concentration measured during toxicitytest
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w.  vRooucTION
This otudy was sponsored by 3% Company, St. Paul, Minnesota. Theobjective of the study vas to determine the acute toxicity of FE-i20 tothe fathead minnow, a freshuater fish. The report contains sections thardescribe the methods and materials esployed in the study, and the remiesOf the investigation. Tha report also contains an Appendi that presentsthe water quality data collected during the test.

Vv. xemHoDs i waTERINS
mest suBstaxce:

FC120 (Envirosystess Sample Muaber S103) was delivered toEnvizosystens on Novesber 13, 1991. It was contained in a 250 al plasticbottle that was labelled with the following information. ~3390a-1FC-120, Lot 164, 2-Butoxy Ethanol. FE-120 (a Light brown liguidy wassupplied by Jn ‘Company, 935 Bush Avenue, St. Paul, Minnesota. Prise toume the test material was stored in the dak ai room temperatore. areserve sample (approximately 1.3 grams) will be retained at pavireSyeteasfor a minimum of 10 years.
DrLuTIon wzen:

Mater used for acclimation of test organisms and for all toxicityTesting was collected from wells at Envirosysteas in Hampton NewHampehire. Water was stored in S00-gallon polyethylene tank, here itvas aerated. Results of chemical analysis of a representative sample ofwater aco presented in Table 1.
est orcas:

Juvenile fathead minnows employed as test organisms were from asingle source and were identified using an appropriate taxoncaic Key.They wero purchased from a comercial supplier (the Aquatic Researchorganiems Division of Resource Analysts, Inc., Hampton, New Hazpahire) andacclinated at the BnviroSystems facility for more than 15 days. Controlfish vere weighed at the conclusion of the toxicity test. Prior sototing, fish were maintained in 100% dilution ater under flow Chessonconditions in an all glass aquarius. During acclimation fish ere nottreated for disease and they were free of apparent sickness, injuries, andabnormalities at the beginning of the test. During the acclimation period14 days prior to the test initiation the teaperature ranged from 21.1+ to22.59, and the dissolved oxygen Concentration was maintained above8.0 BG/L. Fish vere fod a commercial fish food (EnviroSystems lot nummerTHO3) once or twice daily before the sect. .
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TOBle 1. Chemical characterization of a representative msmple ofnatucal well ater used as dilution water for Soviciey est
_—
Parameter Unit of Reporting VearuzedHoasureont Limit Value—_— | Mee Ve
wi #0 unses - i)
Conductivity umhos/cn - sso
Hacdnass ool as coco, 160
ozganochiorine wart os wopeaticides

Organophosphorus ug/L os woponticides

Polychlorinated ssn os wobiphenyls

_—
Hotes: 1. ND = not detected at or above she reporting Limic.2. pH, hacdness, and conductivity vere measured in dilutionvater collected from the control test vesser pelos beIntroduction of organiess and pesticide and Feb dace. Locollected during routine biannual water qualivy cessing.
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vi. Resurs

All test vessels containing FC-120 were initially clear andsomained clear throughout the test. Biological and water quality datagonerated by the acute toxicity test are presented in Table 2 andAppendix A, respectively. One hundred percent survival occurred in thecontrol exposure. Control fish had an average total length of 26.5 mm,0d an average wet weight (blotted dry) of 0.14 g at the ond of thetest. Loading rate during the toxicity test was approximately0.09 g/1.
The 24, 48, 72, and 96 hour LCSOs for fish exposed to PC-120 arepresented in ‘Table 3. The 96 hour LS0 value (and associated 95%confidence limits) is 4.8 mg/L FC-120 (4.0 - 5.7 mo/L). One of theight surviving fish exposed to 15.0 mg/L at 48 hours and one of thethreo surviving fish exposed to 15.0 mg/L at 72 hours exhibited erraticsuimming. The threa surviving fish exposed to 10.0 mg/L at 96 hoursoxhibited a loss of equilibrium and erratic swimming. No othersublethal effects were observed in any test vessel during the 96 hourexposure.

Page 8 of 14

000129



Ttble 2. survival data from toxicity test

_—

Noatnal Number Alive Number Affectedconcentration _—
(ng/L) ep. Ohr 24he 48hr 72h 96hr Oh 24hr 48he 72he S6hc—_— rTTT
Ofeontrol) 1 10 10 1 1 1 0 0° ©o o o2 10 10 1 10 10 0 0 o o o

2.5 110 1 1 10 10 0 o o o o2 10 10 10 10 8 0 0 o o o
“0 1010 1 1 10 5s 0 0 o o o2 10 1 1 1 10 0 o o o o
6.0 i010 10 10 10 3 0 0 o o o2 1 10 10 1 0 0 0 o o o

10.0 1 10 10 10 5s 2 0 o o o 22 1 10 1 § 1 0 0 o o 1
15.0 110 10 8 2 0 0 o o 1 -2 10 10 8 1 o 0 o 1 o -
——

Note: All affected fish exhibited erratic swimming and affected fish at96 hours aloo exhibited a loss of equilibrium.
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AependixA. WATER QUALITYDATA PROMTOXICITYTEST
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| Table A.1. Conductivity, ph, temperature, and dissolved oxygenconcentration measured during toxicity test

—_—
conductivity (umho/ca) onNoatnal _—

concentration oO 2 48 72 96 o 2e 48 72 9
(09/1) Rep. hr hr he hr he he he he he he—_—

© (control) 1 640 640 650 650 620 7.0 7.8 7.3 8.0 8.12 640 660 670 660 630 7.0 7.8 7.3 8.0 8.2
25 1 650 670 620 660 660 7.0 7.9 7.3 8.0 8.22 650 670 610 660 670 7.0 7.9 7.3 8.0 8.2
a0 1 660 670 670 660 670 7.0 7.5 7.3 7.9 8.22 660 670 670 660 €10 7.0 7.9 7.3 7.5 8.1
6.0 1 660 660 60 620 670 7.0 7.9 7.3 7.9 8.12 660 660 670 eso 60 7.0 7.9 7.3 7.3 8.1
10.0 1 660 670 670 670 660 7.0 7.9 7.3 7.3 8.02 660 670 670 670 660 7.0 7.9 7.3 7.9 8.1
15.0 1670 670 670 620 60 7.0 7.5 7.3 7.8 8.02 60 60 670 610 €0 7.0 7.9 7.3 7.8 8.0
—_——

i
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