
AR 226 _ 0872

ACUTE TOXICITY TO FISH (BLUEGILL SUNFISH)

IESTSUBSTANCE ~~

Identity: A mixture containing perfluorooctanesulfonate, which may also be
referred to as PFOS, FC-95, or as a component of FC-780B. (1-
Octanesulfonic acid) (CAS # 2795-39-3).

Remarks: The 3M production lot number was 788-20. The test sample is
FC-780B. Current information indicates it is a mixture of 0.58% PFOS, 14%
diethylene glycol monobutyl ether, 76.7% water, 5.5% urea, 1.17%Hydroxy
foamer, 1.15% sodium octyl sulfate, 0.8% polyoxyethylenemonooctylphenyl
ether, 0.05% sodium lauryl sulfate, and 0.05% benzotriazole.

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

METHOD:00000

Method: Methods for Acute Toxicity tests with Fish, Macroinvertebrates, and
Amphibians, EPA-660/3-75-009, 1975
Type: Acute static
GLP: No

Year completed: 1978
Species: Lepomis macrochirus
Supplier: Dale Fattig Fish Farm, Brady, NE.
Analytical monitoring: Dissolved oxygen, pH, and temperature.
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: 0.57 g/L
Pretreatment: None.
Test conditions:

Dilution water: Carbon filtered well water, St. Paul, MN
Dilution water chemistry:

Hardness: 232 mg/L as CaCO;
Alkalinity: 220 mg/L as CaCO;
Conductivity: 405 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 addeddirectly
to the dilution water on a weight/volume basis.
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Concentrations dosing rate: Once
Stabilityof the test chemical solutions: Not noted
Exposure vessels: All glass aquaria (35x20x20 cm) containing 16 L of test
solution.
Numberof 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):
7.7-8.0 (control exposure)
7.6 — 7.9 (1800 mg/L exposure)*

Temperature range (0-96 hours): 18-18 °C
Dissolved oxygen range (0-96 hours):

5.2 — 10 mg/L (control exposure)
0.1 10 mg/L (1800 mg/L exposure)*

* 1800 mg/L (intermediate concentration) exposure values used
because the highest two concentrations resulted in total mortality by 48
hours.

REswts0000000
Nominal concentrations: Blank control, 1000, 1350, 1800, 2400, and 3200
mglL.

Element values: 96-hour LCso = 1500 (1300 1700) mg/L
96-hour LCso = 1600 (1400 ~1800) gL (replicate)

Element values based on nominal concentrations

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

conclusions 00000000
The test sample 96-hour LCs for bluegill sunfish was determined to be 1500
mg/L with a 85% confidence interval of 1300 to 1700 mg/L for one replicate,
and 1600 mg/L with a 95% confidence interval of 1400 to 1800 mg/L for the
other replicate.

Remarks: Low DO levels in the first 48 hours (<60% saturation) could have
initially impacted the organisms. Even though it did increase slightly in the
next 48 hours, it was still <40% saturated by 96 hours. or

Submitter: 3M Company, Environmental Laboratory, P.O. Box 33331, St.
Paul, Minnesota, 55133
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Reliability: Klimisch ranking = 2. The study meets the criteria for quality
testing. However, the sample purity was not properly characterized and the
study lacks analytical confirmationofthe amount of fluorochemical proportion
in the solution.

REFERENCES~~~00000

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

orwER0000000000000

Last changed: 6/28/00 -
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CONCLUSTONS
. In a replicated static 96-hour LCo) aquatic test, the calculatedLLsopyalues for bluegill sunfish Wopomio macrochirus) exposed0%0FC 780 8 788-20 were 1.5 and 1.6 8/1, respectively. Materialspossessing an LCeo of this order of magnitude are considered roPresent an insighlficant hazard to the aquatic envivemmans

INTRODUCTION

"The test substance FC 7808 (788-20) is a yellow minimally viscousfluid.

Tests perforncd on this material evalusted its aquatic toxicityand the data obtained form the basis of this report. ; :
HR TyMETHODS - Ar

A. Aquatic Testing Fa
The test protocolutilizedfor this study vas modeled after that . :described by USEPA (1075).

ACCLIMATION PROCEDURE *
The bluegill sunfish (Lepomis maorockirus) were obtained from aPrivate hatchery.« Stock fish were held in a fiberglass holdingtank filled with carbon-filtered well water at 14-15°C, A dailyphotoperiod of 16 hours light and 8 hours dark with a 30 minutetransition period was maintained throughout the acclimation andtesting period. The fish were fed Tetra-Min“daily, food beingwithheld 48 hours prior to and throughout the test period. Fish-were acclimated for 14 days prior to testing.
An acute short-term (96-hour) static bioassay was performed on FC- =7808.  Carbon-filtered well water of known composition was used. .25 the diluent (Attachment 1). All glass aquaria, (35 % 20x 20 a),containing 16 1 of diluent or diluent plus toxicant comprised aii 7 |<’study chamber. Ten bluegills, unifora in size were tested at eachchemical concentration. Test fish were randouly allocated to sachtest chamber within 30 minutes following toxicant addition. Bluegillexperiments wore conducted at 18°C. Mortality, temperaturs, dissolvedoxygen level and pH of all test solutions were measured at 34-hourintervals or until total mortality had occurred.
General observations were recorded relative to swimming patternand behavioral changes induced by exposure to the test chemical. ~~

\ # Dale Fattig Fish Farm, Brady, Nebraska* Commercial Fish Food of known composition
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These studies were perforned in replicate using the following FC 780 B{loc 783-20) concentrations: 1.0, 1.35, 1.8.2.4 and 5.2 8/1. Legvalues with 954 confidence limits were calculated using thy US/EPASO(Duluth) Probit Computer progran. Organisms used in this study vereconsidered to be generally healthy and free of disease.
Resuuts
The bluegill sunfish (Lepomis maarockirus)used in this study hadan average weight of 0.52 + 0.36 g and length of 4.5 + 0.58 cm, -The loading factor for these studies was approximately 0.57 gi,below the maximn regommended loading factor of 0.8 g/1 (1)." Temperaturevas maintained at 18°C, while pH ranged from 7.6 to 8.0 pH unitsthroughout this study.
Dissolved oxygen values decreased sharply 48 hours post initiation. ~~ -of this study. ‘Test aquaria solutions were originally clear, becomingcloudy on day 2, an observation which coincided With low D.0. levels(0.10.5 mg/1). As the test solution cleared the D.0. levels increased.These abnormally low D.0. levels did not contribute to an increasedmortality. This is considered to be presumptive evidence that thecalculated LCJ) values are accurate reflections of test cheaicalinduced mortaifty,per se.
In this replicated study the 96-hour LC, values were 1.5, range1.3-1.7 and 1.6, range 1.4-1.8 g/1 resp3itively. These values translate( t2 Lp values of 1500 and 1600 ppm. Chemicals possessing an Leggvalue®tn this range are copsjdered to be an insignificant hazardto the aquatic environment (2).

REFERENCES
(1) US/EPA Methods for Acute Toxicity Test with Fish, Macroinvertebratesand Amphibians, Ecological Research Series 660/3-75-009, 1975.
(2) Registry of Toxic Effects of Chemical Substances, '76 Edition, yChristensen, H. E. and E. J. Fairchild, Eds. p. XV and Ci,U.S. Department of Health, Education and Welfare; National  - <iInstitute for Occupational Safoty and Health, Washington, DiC.June, 1976.
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ENVIRONMENTAL ENGINEERING LABORATORYAQUATIC TOXICITY DATA SHEET

Ary.Type Test, “2taleUlfi, MaterialTested FC pp ys Wt, ygOrganise pio Lu, VerOT Asesly, pict Date Rec'd 9/3i/z BatehNog-9sAB WL T090359 prams Avg. Size 45.58 cm.
Test Solution Volume & Liters/Tank No. Organisms per dose {0Time Started_s/isypate Started_icpief2y pateComwloted_sofiypyDilution Water Carbon filtered well (Temp. jg % ., 0.0. 9.3 ppm, p0_7.9 )tor haan M05 1°55 cosh Confidence Limits) + 13 Es(Full Signatur:
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ENVIRONMENTAL ENGINEERING LABORATORYAQUATIC TOXICITY DATA SHEET
. Are-eT Liat velue,material TestedFC frog Wimaedest Organism iui, Vemor Hialy, Act. Date Rec'd 373: Baten no/1370Avg. We. 192.359 grams Avg. Size 4-5¢.54 en.Test Solution Volume__16Livers/rank wo, Ovunismiperdose_yTine Started (/isi A bate Started__yg Date Completed jo/iyyDilution Mater Carbon filtered well (Teap. 2%, 0.0. iy ppm, pu 2s )trustee pha Galizi So (95% Confidence Linits) 15 [3(Full Signature
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