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TOXICITY TO AQUATIC PLANTS (E.G., ALGAE)

TEST SUBSTANCE

Identity: Perfluorooctanoic acid; may also be referred to as PFOA, FC-

26, or FX-1001. (Octanoic acid, pentadecafluoro-, CAS # 335-

67-1)

Remarks: The 3M production lot number was 269. The test substance

is a white powder. The test sample is FC-26 referred to by the test

laboratory as N2803-3. The purityof the sample was not sufficiently

characterized, although current information indicates it is a mixture of 96.5

100% test substance and 0- 3.5% Cs, C7, and Cs perfluoro homologue

compounds.

Remarks field: The sample preparation directions given to the laboratory

were to dissolve the test material in a 50:50 ‘water:isopropanol solution. In

the protocol amendment, it was stated that the sample was combined

with isopropanol in a 50:50 ratio prior to use.

METHOD

Method: U.S. EPA-TSCA Guideline 797.1050

Test: Static acute

GLP: Yes
‘Year completed: Study completed in 1995. Report completed in 1996.

Species: Selenastrum capricormnutum

Source: Originally from The Culture Collection of Algae at the University

of Texas at Austin, maintained in culture medium at T.R. Wilbury, Inc.,

Marblehead, MA.
Element basis: Reported two ways: number of cells/mL and growth rate.

Exposure period: 96-hours

Year study conducted: 1995

Year study completed: 1996
Analytical monitoring: Nominal concentrations. pH and temperature.

Test organisms laboratory culture: Algae cultures were growing in U.S.

EPA-recommended sterile enriched medium for at least 14 days prior to

test initiation.

Test Conditions:
Algal medium: prepared to U.S. EPA recommended

concentrations by spiking deionized water with nutrient stocks. The

pH of the synthetic algal medium at test initiation was 7.4. Algal

medium used for culturing and as diluent.
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Stock and test solutions preparation: A 1,000 mg/L primary
stock solution was prepared in sterile enriched media. Appropriate
amounts of this stock solution were added directly to dilution water
to formulate the test media.
Exposure vessels: 250 mL glass Erlenmeyer flasks containing 50
mL of test solution.
Agitation: Shaken continuously at 100 rpm
Number of replicates: three
Initial algal cell loading: 1.0 X 10° cells/mL
Number of concentrations: Five plus a negative control
Water chemistry:

pH range: (0-96 hours)
7.4-103 (control exposure)
2.9-3.0 (1,000 mg/L exposure)

Test temperature range: (0-96 hours)
235-24.0°C

Light levels: (0-96 hours)
~380 ft-c from continuous cool-white fluorescent
lighting

Remarks: The pH of the test solutions for the 250, 500 and 1,000 mg/L
exposure concentrations were in the range of 2.9-4.0 at test initiation. This low
pH would have adversely affected the survival and subsequent growth of the
algae.

RESULTS _ _

Nominal concentrations: Blank control, 63, 125, 250, 500, 1,000 mg/L.
(Tested as 50:50 mixture of test substance and isopropanol). The
concentration of test substance in solution was 32, 63, 130, 250 and 500
mglL.

Element value (as-tested):
72-hour ECso (cell density) = 180 (125-250) mg/L
72-hour ECso (growth rate) = 180 (125-250) mg/L
96-hour ECso (cell density) = 180 (125-250) mg/L
96-hour ECso (growth rate) = 180 (125-250) mg/L
96-hour NOEC: 125 mg/L.

Element value (based on concentration of test substance in
solution):
72-hour ECss (cell density) = 90 (63-130) mg/L
72-hour E.Cso (growth rate) = 90 (63-130) mg/L
96-hour ECso (cell density) = 90 (63-130) mg/L
96-hour E Cao (growth rate) = 80 (63-130) mg/L
96-hour NOEC: 63 mg/L
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All element values based on nominal concentrations.

A toxicity test conducted previously with isopropanol at 1,000 mg/L
showed no effect on algal growth.

Statistical methods: Cell densities, growth rates and percent inhibition
values used to estimate the EC1o, ECs, and EC values and 95%
confidence limits were calculated using the computer software of C.E.
Stephan. The no observed effect concentration (NOEC) was calculated
using one-way analysis of variance (ANOVA).

Control response: Satisfactory

Biological observations after 96-hours:

Nomina [Mean Number| Percent | percentCancun [of Caepo |vitorvia shinvia
(iosed, [mt Dena [Growth Rate

|

[coma[omen|[|
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w |woow|w | wm |
om |womo| wo| w |

Observations: Algal cell counts in each test vessel were determined by
means of direct microscope counts with a hemocytometer. After 96 hours
of exposure, there were no signsof aggregation, flocculation or adherence
of the algae to the flasks in the control or any test treatment group. In
addition, there were no noticeable changes in cell size, color or
morphology when compared to the control.
Reversibility of Growth Inhibition: Effectofthe test substance was
determined to be algistatic based on the results of the post-definitive test
exposure.

CONCLUSIONS

The test sample 96-hour ECso and 95% confidence interval for
Selenastrum capricornutum was determined using two calculation
methods. The as-tested test substance 96-hour ECs for Selenastrum
capricornutum was determined to be 180 mg/L with a 95% confidence
interval of 125 — 260 mg/L, when calculated using either the cell density or
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growth rate. The as-lested test substance 96-hour no observed effect
concentration (NOEC) was 125 mg/L. The 86-hour ECs for Selenastrum
capricornutum based on the concentration of test substance in solution
was determined to be SO mg/L with a 95% confidence interval of 63 ~ 130
mg/L using either the cell density or growth rate. The 96-hour no
observed effect concentration (NOEC) for the test substance in solution
was 63 mg/L. No signs of aggregation, flocculation, or adherence were.
noted in any of the test solutions. This test substance was determined to
be algistatic.

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

DATAQUALITY_ _

Reliability: Kiimisch ranking 3. The study lacks analytical measurement
of test substance concentrations in the test solutions and sample purity is
not sufficiently characterized. Additionally, there appears to be a
discrepancy between the sample preparation directions given to the
laboratory and the procedure conducted by the laboratory to prepare the
test solutions. Initial low pH values in the higher concentrations may have
had an adverse effect on the survival and growth of the algae.

REFERENCES

This study was conducted at T.R. Wilbury Laboratories, Inc., Marblehead,
MA, at the request of the 3M Company.
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