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TOXICITY TO AQUATIC PLANTS

IESTSUBSTANCE~~~ 000000000

Identity: A mixture containing perfluorooctanesulfonate, which may also be
referred to as PFOS, FC-95, or as a component of FC-603EF. (1-
Octanesulfonic acid) (CAS # 2795-39-3).

Remarks: The 3M production lot number is not noted. The test sample isFC-603EF. Current information indicates it is a mixture of 1.30% PFOS, 10%
diethylene glycol butyl ether, 54.15% water, 22.5% ethylene glycol, 2.6%
propanesultone foamer, 5% Alkylether sulfate, 0.1% N-(3-
Chioroally)hexaminium chloride, 0.9% Xanthan gum, 0.9% starch, 1.0%
triethanolamine, and 0.05% tolyl triazole. .

The following summary applies a mixture with incompletely
characterized concentrations ofimpurities. Data may notaccurately
reflect toxicityof the fluorochemical componentofthe test sample.

METHOD: 0000

Method: OECD Guideline 201
Type: Acute static
GLP: No
Year completed: 1996
Species: Selenastrum capricomnutum
Source: In-house culture. Originally from ATCC, Rockville, MD
Element basis: Algal cell counts (cells/mL) and average specific growth
rates.
Exposure period: 96 hours
Statistical Methods: Co values determined by the Trimmed Spearman-
Karber Method and Toxstat software package, Version 3.5.
Analytical monitoring: pH and temperature.

Test Conditions:

Algal Nutrient Medium: Per OECD method. This nutrient medium provided
all mineral nutrients essential for algal growth and also served as the diluent
for all algal operations. The pH of this synthetic algal medium was 9.06.
Stock and test solution preparation: A 1000 mg/L primary stock solution __
was prepared by diluting 150 mgof test substance in 150 mL of standard
algal nutrient medium. Aliquots were then added directly to dilution water in
test vessels to create test solutions.

Exposure vessels: 125 mL borosilicate-glass Erlenmeyer flaskscontaining
50 mL of test solution and capped with foam stoppers.
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Agitation: Shaken continuously at 100 rpm.
Number of replicates: 3 for exposure concentrations, 6 for blank control.Initial cell loading: 1.0 x 10° cells/mL (1.2 x 10° actual)
Number of concentrations: five plus a blank control
Lighting: Continuous 400 ft-candles using cool-white fluorescent lamps.Water Chemistry:

pH range (0-96 hours): 7.48 - 9.06
Test temperature range (0-96 hours): 24.2 25.8 °C

RESwrs00000000

Nominal concentrations: Blank control, 31.25, 62.5, 125, 250, and 500 mg/L
Algal Growth Response EC values

Exposure “Average Specific(Contact) Cell-Count Growth RateHours mglL (95% C.1 mglL (95% C.1
[28 TT30(117-165)| 171 (146-199

153 (124 - 189, 290 (254 - 330)
188 (173-204) 275 (252-300)

Css 147 (123-162
Element values are based on nominal concentrations.

Reversibility of Growth Inhibition: Aliquots of the 500 mg/L. test solutionwere diluted with algal medium and cultured for 7 days. Based on growthobserved in the recovery phase, the effect on algal growth was found to bealgistatic.

Remarks: Testing was conducted on the mixture as described in the TestSubstance Remarks field. The values reported apply to that mixture and notthe fluorochemical proportion alone.

Conclusions0000000000000

The test substance exhibits a 96-hour ECs cell count value of 141 (123 — 162mg/L) and a 96-hour E/Cso growth rate value of 204 (265 — 326) mglL.
The 96-hour No Observed Effect Concentration (NOEC) is 31.25 mglL for cellcount and 125 mglL for growth rate. This test substance was determined tobe algistatic. —
Submitter: 3M Company, Environmental Laboratory, P.O. Box 33331, St.Paul, Minnesota, 55133
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Reliability: Kiimisch ranking = 2. This study meets the criteria for qualitytesting. However, sample purity was not property characterized and the studylacks analytical confirmation of the amount of fluorochemical proportion in the
solution.

This study was conducted by AScl Corporation, AScl-Duluth EnvironmentalTesting Division, Duluth, MN at the requestofthe 3M Company, Lab Requestnumber P2581, 1996.

Last changed: 6/26/00. °
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[ “To determine the 4-d median effect concentration (EC... the 4-d no obsersable effectconcentration (NOEC). andalgicidalAlga eect of ie es subsance. 1C-60IEF. Ligh
| Water(TM) ATC 3%. AR-AFFF for green alga (Selenastrum capricornutim) under static testconditions,
This study was conducted sccodin to OECD Guideline 201 (OECD 1993)

30 TEST METHODS

[ vest Substance [ Properties: Amber-colored liquid. specific gravity ca. 1.06 (water = 11. || sable, and completely Soluble in water |
Tet cocenratons: © ia msm como, 31.35. 62.5. 138, 250. ang |
500 mg/L. I

Test Organisms | Source: ATCC 23662
Anoculum preparation: Algal stock was subcultured in OECD medium for |days befor 1s nian. |

l Use in est: Stock cular was diluted and spiked ino est solutions to
| oblainan initial cell density of 1.0 X 10+ cells per ml (1.2 X10! actualconcentaion).
‘Algal Medium | Preparation: Deionized wate was spiked with maint stocks (neludng | +N&EDTA) to wilkin OECD recommenced conceniaions, The mos recenti) chemical analysis for deionized waler is in Raw Daa Package. 2

3 Characteristics: At test time, the medium hada pHof9.06. Sterilized via i
2 autoclave prior to use in the test. 3 oh
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Exposure Type: Sterilized 125-mboroslicate lass Erlenmeyer Masks sealed wits |Chambers foam stoppers.
l| Use in est. 50 mi ofalgal mediumortest oluton/chamber. Six controlseplicates and thre replicates per test substance concentration wereemployed. During th test, kept soppered. except when experimental| observations were made. Solutions were not araied during the exposures.

[ ncatation Duration: 4days.
| Daily phosoperio: Continuous at $00 ficandie using cool whiteNuorescent lamps. “Tes chambers eld on shaker able et a 100 pn. |
| Temperature; 25.0+2°C. |
Observations | Biological: Daily cell counts using direct microscopic cramer viImproved Neubauer hemocytometer

Water chemisiry: (1) At est nitation and termination: pH. conductivityand tempera, 2) daly temperature. All Germination were madeaccording to APHA methods (1993).
Endpoint 1-,2-, 3. and 4d EC,/'. and 4-4 NOEC based on both cell counts andCalculations | average specific growh rates Gs). Algicidal/algisatic deermination wasmade post toriciy test termination.
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40 RESULTS

“Test Substance Tout (Perinent daa re | Cell Count 1d EC 139 mg/L (117-165.{in Tables1,2, and 3 IEG 171 mei (136.199)
| Coll Coun24EC 153 mt 120189, |
| LK 2dEC: 290 mel (54-330)

Cell Count 34 EC: 158 my/L (173.208)
WIA EC 775 met (252300). |

| Coll Count #4 EC, 131 mgr 12162 |
4dECy: 294 mg/L (265-326). 1

| Cell Coun4:4 NOEC: 31.35 mi.
Jd NOEC: 125 me1

| lgistatc based on recovery of cells exposed to
| 500 me. concentration
“Test Conditions Temperature (C): 232.25.8.

| Light intensiry fi-cdls: 400. l

| pl: 7,489.06, |
l fs » | Specific conductivity umhosiemy: 137-152.|
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5.0TEST QuQC

{ Algal counts in control must increase by at | During the first 3d of the test comrol algalleast a factor of 16 during the first 3:0 of the | counts increased by 4 facior of approximatelyexposure. 39.
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TABLE I. EC,S, 95% Confidence Intervals, and 4 NOEC'S from Algal Growth Inhibition“Test with FC603EF Light Waer(T\D ATC 3% ARAFFF
pr I —
I 95% Confidence I
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TABLE2. Cells per mi and Percentage Difference from Mean Contro] Value for Selenasimuncapricornutum Exposed 10 FC-GO3EF Light Water (TAD, ATC 3%, ARAFF
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TABLE 5. Average Spec Growth Rates) and Prenoge ifsc rom Mean ControlValue or Senos comes Expos ECOE ae warn aepe
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