
TOXICITY TO AQUATIC PLANTS

TEST SUBSTANCE

Identity:A mixturecontainingperfluorooctanesulfonate,which may alsobe
referredtoas PFOS, FC-95, oras a component of FC-206CE. (1-
Octanesulfonicacid)(CAS # 2795-39-3).

Remarks: The 3M productionlotnumber was 502. The testsample isFC-
206CE (2/16/89).It'spu(itywas notsufficientlycharacterized,though current
informationindicatesitisa mixtureof0.92% PFOS, 15% diethyleneglycol
butylether,76.09% water,4% urea,1.28% Sultonefoamer,1.55% sodium
octylsulfate,1.05% polyoxyethylenemonooctylphenylether,0.06% sodium
laurylsulfate,and 0.05% tolytriazole.

The followingsummary appliesto a mixture with incompletely
characterizedconcentrations ofimpurities.Date may not accurately
reflectthe toxicityof the fluorochemical component of the testsample.

METHOD:

Method: OECD 201 and ISO/DIS 8692
Type: Acute Static
GLP: No
Year study performed: 1989
Species: Selenastrumcapticomutum
Source: OriginallyobtainedfromATCC, Rockville,MD, maintainedinculture
medium at3M EnvironmentalLaboratory,St.Paul,MN.
Element basis: Algalcellcounts(cells/ml).
Exposure period: 96 hours
StatisticalMethods: Not given.
Analyticalmonitoring: pH and temperature.

Test Conditions:

Algal NutrientMedium: Nutrientniedium per OECD 201 and ISO/DIS 8692.
This nutrientmedium providedallmineralnutrientsessentialforalgalgrowth
and alsoservedas thediluentforallalgaloperations.The pH ofthis
syntheticalgalmedium was 7.6adjustedto8.3.One hundred mL ofthispH-
adl*Vstednutrientconcentratesolutionwas added to900 mL of MilliporeMilli-
Q water.FinalpH 8.3.

Stock and testsolutionpreparation:A 1000 nig/Lstocksolutionwas
prertparedby diluting1000 mg oftestsubstance in900 mL of MilliporeMilli-
Q T waterthenadding100 mL ofthe ph-adjustednutrientconcentrate
solution.FinalpH ofthisstocksolutionwas 7.9.Aliquotswere thenadded
directlytodilutionwater intestvesselstocreatetestsolutions.



Exposurevessels:250mL Erienmeyerflaskscontaining100mL test
solutionand capped withstainlesssteelclosures.

Agitation:Shaken continuouslyat-100 rpm.
Number of replicates:3 forblankcontrolsand 2 fortestmaterialtreatments
Initialcellloading: 1.0 X 104 cells/mL
Number of concentrations: fiveplusa blankcontrol
Lighting:400 foot-candiesfrom continuouscool-whitefluorescentlighting.
Water Chemistry:

pH range (0-96hours):
8.3- 9.4 (controlexposure)
6.8- 7.9 (1000 mgll exposure)

Test temperature (0-96hours):
24 "C (incubator)

RESULTS

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

AlgalGrowth Response at96 Hours

Nominal % Change inGrowth
Conc., Avg. Growth Rate Rate
mg/L

Bk.Control 1.3853 ---

100 1.3461 -2.8
180 1.2933 -6.6
320 1.0908 -21
560 1.0378 -25
1000 0.8193 -41

Element valuesare based on nominal concentrations.

Reversibilityof Growth Inhibition:Not given

Remarks: Testingwas conducted on a mixtureas describedinthe Test
Substance Remarks field.The valuesreportedapplytothatmixtureand not
thefluorochemicalproportionalone.

CONCLUSIONS

FC-206CE exhibitsa 96-hourpercentchange ingrowth ratecompared tothe
controlof-41 % atthe 1000 mg/L treatment.

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



DATA QUALITY

Reliability:Klimischranking2. Thisstudy meets the criteriaforquality
testing.However, the studylacksinformationon purityofthetestsubstance
and actualmeasurements ofthe amount offluorochemicalproportioninthe
solution.

REFERENCES

Test was conducted by the 3M Company, EnvironmentalLaboratory,St.Paul,
MN, Lab Request number G 1358-2,1989.

OTHER

Last changed: 6/26/00



ENVIRONMENTAL LABORATORY

STANDARD NUTRIENT MEDIUM FOR FRESHWATER ALGAE

CONCENTRATION FINAL CONCENTRATION
NUTRIENT IN STOCK SOLUTION IN TEST SOLUTION

STOCK SOLUTION 1: MACRONUTRIENTS

NH Cl 1.5 9/L 15 mg/L
mg@i 2-

6H 20 1.2 g/L 12 mg/L

CaCl2 .2H 2 0 1.8 g/L 18 mg/L
Mgso .7H20 1.5 g/L 15 mg/L
KH

2
P6

4
0.16 g/L 1.6 mg/L

STOCK SOLUTION 2: FE-EDTA

FeCl 6H 0 80 mg/L 80 ug/L
Na 2

E@;A.3H 20 100 mg/L 100 ug/L

STOCK SOLUTION 3: TRACE ELEMENTS

H BO 185 mg/L 185 ug/L
MAC1'.4H 0 415 mg/L 415 ug/L

2 2 3 mg/L 3 ug/LZnCl2
cocl 2- 6H 20 1.5 mg/L 1.5 ug/L
Cucl 2H 0 0.01 mg/L 0.01 ug/L
Na

2
mg;

4-
3H 20 7 mg/L 7 ug/L

STOCK SOLUTION 4: NAHCO 3

NAHCO 3
50 g/L 50 mg/L

Sterilize stock solutions 1-4 by membrane filtration
(mean pore diameter 0.2 um).

SOLUTION 5: NUTRIENT CONCENTRATE
(Prepare freshly before each test.)

Add 100 mL of STOCK SOLUTION 1;
10 mL of STOCK SOLUTION 2;
10 mL of STOCK SOLUTION 3;

and 10 mL of STOCK SOLUTION 4.

Make up to'.I
.
000 mL with water.

Adjust the pH to 8.3 + O'.4L 1 4 o t

SOLUTION 6: STANDARD ALGAL NUTRIENT

Add 100 mL of toq, H-a@d@usted Nutrient Concentrate SolutionI
to 900 mL of water.

REFERENCE
(1) OECD

,
984.',Alga,Growth Inhibition Test, 201. In: Guidelines

for Testing of Chemicals. Organization for Economic
Cooperation and Development, Paris, France.

(2) ISO 1987. Water Ouality - Algal Growth Inhibition Test,
ISO/DIS@.8692.-International Organization.for Standardization,

;o'@,'@Switzerland



ENVIRONMENTAL LABORATORY

STANDARD NUTRIENT MEDIUM FOR FRESHWATER ALGAE

CONCENTRATION FINAL CONCENTRATION
NUTRIENT IN STOCK SOLUTION IN TEST SOLUTION

STOCK SOLUTION 1: MACRONUTRIENTS

NH Cl 1.5 9/L 15 mg/L
mg8i 2 6H

2
0 1.2 9/L 12 mg/L

Cacl2 :2H
20 1.8 g/L 18 mg/L

MGSO

.

7H 20 1.5 g/L 15 mg/L
KH2 P6 4 0.16 g/L 1.6 mg/L

QTOCK SOLUTION 2: FE-EDTA

FeCl 6H 0 80 mg/L 80 ug/L
'la2 E@@A.3H 20 100 mg/L 100 ug/L

STOCK SOLUTION 3: TRACE ELEMENTS

H BO 185 mg/L 185 ug/L
MAC1'.4H 0 415 mg/L 415 ug/L
ZnCl

2 2
3 mg/L 3 ug/L

CoCl 2 .6H 0 1.5 mg/L 1.5 ug/L
cucl

2
2H

2
0 0.01 mg/L 0.01 ug/L

Na Mg; 3H 0 7 mg/L 7 ug/L2 4- 2

.STOCK SOLUTION 4: NAHCO 3

NAHCO 3 50 g/L ..,-50mg/L

Sterilize stock solutions, 1-4 by membrane filtration
(mean pore diameter- 0. 2-uzi)

Ci@4@A@E'SOLUTION 5: NUTRIENT CO@
(Prepare freshly beforeieach-test.)
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ENVIRONMENTAL LABORATORY

STANDARD NUTRIENT MEDIUM FOR FRESHWATER ALGAE

CONCENTRATION FINAL CONCENTRATION

NUTRIENT IN STOCK SOLUTION IN TEST SOLUTION

STOCK SOLUTION 1: MACRONUTRIENTS

NH Cl 1.5 g/L 15 mg/L
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STOCK SOLUTION 2: Fe-ED.rA

k.,Cl .6H 0 80 mg/L 80 ug/L
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Sonple Desaiption A= ASSAY: BOTTLE TEST (AA:BT)
Date:CCMPARISON OF GROWFH RATES

MATERIAL TESTED: Analyst:

ALGAL SPECIES: Freshwater-Green Algae. Selenastrum capricomutum
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