ACUTE TOXICITY TO FISH (BLUEGILL SUNFISH)
TEST SUBSTANCE

Identity: Mixture containing Perfluorooctanesulfonate, which may also be
referred to as PFOS, FC-95, or as a component of FC-206A. (1-
Octanesulfonic acid) (CAS # 2795-39-3).

Remarks: The 3M production lot number was cc785-22. The test sample
is FC-206A. Current information indicates it is a mixture of 0.92% PFOS,
18.75% diethylene glycol butyl ether, 75.44% water, 1.83% hydroxy foamer,
1.75% sodium octyl sulfate, 1.2% poloxyethylene monooctylphenyl ether,
0.06% sodium lauryl sulfate, and 0.05% benzotriazole.

The following summary applies to a mixture with incompletely
characterized concentrations of impurities. Data may not accurately
reflect the toxicity of the fluorochemical component of the test sample.

METHOD:

Method: U.S. EPA 1975
Type: Acute static
GLP: No
Year completed: 1978
Species: Lepomis macrochirus
Supplier: Dale Fatting Fish Farm, Brady, NE.
Analytical monitoring: Temperature, pH, and dissolved oxygen.
Exposure period: 96-hours
Statistical methods: LCs, values and 95% confidence intervals were
calculated using the U.S. EPA (Duluth) probit computer program.
Test fish age: Juveniles
Length and weight: Average length = 45 mm
Average weight = 0.92 g (wet)
Loading: 0.8 g/L
Pretreatment: None
Test conditions:
Dilution water: Carbon-filtered well water
Dilution water chemistry:

Hardness: 235 mg/L as CaCO;

Alkalinity: 221 mg/L as CaCO;

Conductivity: 418 pmhos/cm

Lighting: A daily photoperiod of 16 hours light and 8 hours dark with a 30-
minute transition period was maintained throughout the testing period.

Stock and test solution preparation: The test material was added directly
to the dilution water on a weight / volume basis.
Concentrations dosing rate: Once.



Stability of the test chemical solutions: Not noted.
Exposure vessels: Glass aquaria (35x30x20 cm) containing 16 L of test
solution.
Number of replicates: 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):
7.9 - 8.0 (control exposure)
7.5-7.9 (1350 mg/L exposure)*
Temperature range (0-96 hours): 17 - 18 °C
Dissolved oxygen range (0-96 hours):
5.8 — 9.9 mg/L (control exposure)
0.1 - 7.3 mg/L (1350 mg/L exposure)*
* 1350 mg/L (intermediate concentration) exposure values used
because the highest three concentrations used resulted in total
mortality by 48 hours.

Remarks: Very low dissolved oxygen concentrations (0.1 — 1.8 mg/L)
observed in the exposure concentrations (except for the control) by 48
hours.

RESULTS

Nominal concentrations: Blank control, 1000, 1350, 1800, 2400, and 3200
mg/L (listed in text as g/L)

Element values: 96-hour LCso = 1300 (1100 — 1400) mg/L (Duplicate 1)
1200 (1000 — 1300) mg/L (Duplicate 2)

Element values based on nominal concentrations.

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

CONCLUSIONS

The test sample 96-hour LCso range for bluegill sunfish was determined to be
1200 - 1300 mg/L.

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

DATA QUALITY

Reliability: Klimisch ranking 2. Testing meets the criteria for quality testing.
However, sample purity was not properly characterized and the study lacks



analytical confirmation of the amount of fluorochemical proportion in the
solution.

REFERENCES

This study was conducted by the 3M Company, Environmental Laboratory,
St. Paul, MN, 1978.
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CONCLUSIONS

In a replicated static 96-hour LC aquatic test, the calculated
LC 0. Values for bluegill sunfish ?Bepomis macrochirus) were 1.2
anﬁ 1.3g/1 respectively. Materials possessing an LC of this
order of magnitude are considered to present an insiggificant
hazard based on the NIOSH aquatic toxicity criteria.

INTRODUCTION

The test substance FC-306A cc 785-22 is an amber liquid. Tests
performed on this material evaluated its aquatic toxicity and
the data generated form the basis of this report.

METHODS
A. Aquatic Testing

The test protocol utilized for this study was modeled after
that described by US/EPA 1975.

B. Acclimation Procedure

The bluegill sunfish (Lepomis macrochirus) were obtained from
a private hatchery.* Stock fish were held in a fiberglass

holding tank filled with carbon-filtered well water at 14-15° C.

A daily photoperiod of 16 hours light and 8 hours dark with a
30-minute transition period was maintained throughout the

acclimation and testing period. The fish were fed '"Tetra-Min"
daily, food being withheld 48 hours prior to and throughout the
test period. Fish were acclimated for 15 days prior to testing.

An acute short-term (96=~hour) static bioassay was performed on

FC-206A. Carbon-filtered well water of known composition was
used as the diluent (Attachment 1). All glass aquaria (35 x

30 x 20 cm) containing 16:1 of diluent or diluent plus toxicant
comprised a study chamber. Ten blugills, uniform in size, were
tested at each chemical concentration. Test fish were randomly

allocated to each test chamber within 30 minutes following
togicant addition. Bluegill experiments were conducted at
177 C. Mortality, temperature, dissolved oxygen level and pH
of all test solutions were recorded. General observations

relative to behavioral changes were similarly recorded when
appropriate.

These studies were performed in replicate using the following
FC-206A (cc 785-22) concentrations: 1.0, 1.35, 1.8, 2.4, and
3.2g/1. LC values with 95% confidence limits were calculated
using the U§9EPA (Duluth) probit computer program. Organisms
used in this study were considered to be generally healthy
and free of disease.

*Dale Fattig Fish Farm, Brady, Nebraska.
#Commercial Fish food of known composition,
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RESULTS

The bluegill sunfish (Lepomis macrochirus) used in this study

had an average weight of .92+.36 grams and a length of 4.5+0.6 cm.
The loading factor for these studies was 0.6 g/1 below the maximum
recommended loading factor of 0.8 g/1 (1). Temperature and pH

ranges throughout this study were 17-18 C. and 7.6-8.0 pPH units
respectively.

Dissolved oxygen values decreased sharply 48-hour post initiation

of this study. Test aquaria solutions originally were clear

(normal DO levels), became straw colored (low DO), and at termina-
tion of this study had assumed a grayish-white color. This latter
color change was accompanied by a relative increase in the dissolved
oxygen content. Although the DO levels determined were in the

range of 0.1-0.3 mg/l, there was no apparent increase in mortality
due to what would be assumed to be a general hypoxic situation.

The absence of an increased mortality attributable to low dissolved
oxXygen content relationship is taken as presumptive evidence that

the calculated L050 values are reflections of test chemical induced
mortality, per se,

In this replicated study, the 96-hour LC values were 1.2, range
1.0-1.3 and 0.3, range 1.1-1.5 g/l respeggively. These values
translate to LC 0 values of 1200 and 1300 ppm. Chemicals possessing
an LC 0 value ig this range are considered to be an insignificant
hazara to the aquatic environment (2).

REFERENCES

(1) US/EPA - Methods for Acute Toxicity Test with Fish, Macro-

invertebrates and Amphibians, Ecological Research Series
660/3-75-009, 1975.

(2) Registry of Toxic Effects of Chemical Substances, '76 Edition,
Christensen, H. E., and E. J. Fairchild, Eds. p. XV and Ci,

U. S. Department of Health, Education and Welfare; National

Institute for Occupational Safety and Health, Washington, DC,
June, 1976. -
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