ACUTE TOXICITY TO FISH
TEST SUBSTANCE

Identity: Perfluorooctanoic acid, ammonium salt; may also be referred to as
PFOA ammonium salt, Ammonium perfluorooctanoate, PFO, FC-
116, FC-126, FC-169, FC-143 or as the major component of FC-
1015. (Octanoic acid, pentadecafluoro-, ammonium salt, CAS #
3825-26-1)

Remarks: The test sample is FC-1015. It's purity was not sufficiently
characterized, though current information indicates is a 30% straight carbon
chain version of FC-143 in 80% water. The 3M product lot number was
“HOGE 205”. '

The following summary applies to the test sample as a mixture of the
test substance in water solution with incompletely characterized
concentrations of impurities. Data may not accurately relate toxicity of
the test sample with that of the test substance. Data was used to
compare toxicity of the branched/straight chain ammonium
perfluorooctanoate homologue mixture In FC-143 vs. what Is supposed
to be the 100% straight carbon chain ammonium perfluorooctanoate in
FC-1015.

METHOD:

Method: USEPA - TSCA 1993. 797.1400
Type: Static acute
GLP: No
Year completed: 1996
Species: Pimephales promelas
Supplier: Aquatic Biosystems, Fort Collins, Colorado
Analytical monitoring: Temperature, pH, conductivity, and DO
Exposure period: 96-hours '
Statistical methods: LCs, values calculated using the Stephan computer
program, 1983
Test fish age: Juvenile
Length and weight: Average length = 35 mm
Average weight = 0.36 g (wet)

Loading: 0.24 g fish/L
Pretreatment: None.
Test conditions:

Dilution water: Deionized water adjusted to a hardness of 40 — 48

mg/L (as CaCOs) and passed through a particulate filter, ultraviolet

sterilizer, and activated carbon.

Dilution water chemistry:

Hardness: 44 mg/L as CaCO;
Alkalinity: 29-30 mg/L as CaCO;



TOC: <1 mg/L
Lighting: Cool-white fluorescent lights at 30 foot-candles. A daily
photoperiod of 16 hours light and 8 hours dark with a 15 minute transition
period was maintained throughout the testing period.

Stock and test solution preparation: Test solutions were created by direct
individual weight additions.
Concentrations dosing rate: Once
Stability of the test chemical solutions: Not noted .
Exposure vessels: 20 L glass aquaria containing 15 liters test solution at an
approximate depth of 18 cm.
Number of replicates: two
Number of fish per replicate: 20
Number of concentrations: five plus a blank control
Water chemistry during the study: -
Conductivity range: (0-96 hours)
180 — 190 ymhos/cm (control exposure)
300 — 320 ymhos/cm (2100 mg/L exposure)*
pH range (0-96 hours):
7.3 - 7.9 (control exposure)
7.2 ~7.7 (2100 mg/L exposure)*
Temperature range (0-96 hours):
22.0 — 22.4 °C (control exposure)
21.8 - 22.5 °C (2100 mg/L exposure)*
Dissolved oxygen range (0-96 hours):
5.8 — 9.2 mg/L (control exposure)
5.7 - 9.2 mg/L (2100 mg/L exposure)*
* 2100 mg/L (second highest concentration) exposure values used
because the hlghest concentration used resulted in total mortality at 72
hours. '

RESULTS

Nominal concentrations: Bk control, 530, 830, 1330, 2100, and 3330 mg/L
Element values: 96-hour LC50 = 2470 (2100 — 3330) mg/L
96-hour NOEC = 830 mg/L

Element values based on nominal concentrations

Remarks: Testing was conducted on the mixture of the test substance as
described in the test substance remarks field. The values reported apply to
that mixture and not the test substance.

CONCLUSIONS

The test sample 96-hour LCs, for fathead minnow was determined to be 2470
mg/L with a 95% confidence interval of 2100 to 3330 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 it lacks analytical
confirmation of test substance concentrations.

REFERENCES

Test was conducted by T.R. Wilbury Laboratories, Inc., of Marblehead,
Massachusetts at the request of the 3M Company, Lab Request number
P1624,.1996.
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III, BUKMARY

The acute toxicity of rC-1015 to the fathead minnow, Pimephales
promelas, is described in this final report. The test was conducted for

IM Company for 96 hours from April 11 to 13, 1996, at T.R. Hilbu:y'tu

Laboratories, Inc. in Marblehead, Massachusetts. It was conducted by

Jacqueline Nevius, Jeanns Magazu, Keven Stevens, Peter Kowalski, Robert ¥

Boeri, and Timothy Ward according to the procedures of the U.S.
Envirommental Protection Agency (139%3). FC-1015 was supplied by the
sponsor. -

The test was performed under static conditions with five
concentrations of test substance and a dilution water control at a
temperature of 21.7 to 22.5°C. The dilution water was filtered deionized
water collectad at Marblehead, Massachusetts and adjusted to a hardness of
44 mg/L as CaCOy.

Nominal concentrations of FC-1015 were 0 (control), 530, 830, 1,330,
2,100, and 3,330 mg/L. Fathead minnows used in the test were procured .
from a commercial supplier and acclimated to test conditions at T.R.”
wilbury Laboratories. After 96 hours of exposure the control fish had an’
average wet weight (blotted dry) of 0.36 g and an average total length of ~
35 mm. All fish were in good condition at the beginning of the study.

Exposure of fathead minnows to FC-1015 rerulted in a 96 hour median
lethal concentration (LC50) of 2,470 mg/L, with a 95% confidence interval :
of 2,100 to 3,330 mg/L. The 96 hour no observed effect concentration’
(NOEC) is B30 mg/L.

o o-
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v, INTRODUCTION

This study was sponsored by 3M Company, St Paul, Minnesota. The
objective of the study was to determine the 24, 4B, 72, and 96 hour median
lethal concentrations (LC50s) of the test substance to the fathead minnow,
Pimephales promelas, a freshwater fish, under static conditions. The
study was conducted following U.S. EPA (TSCA) guidelines but at the
sponsor's request it was not conducted according to Good Laboratory

. Practice (GLP) rules. The report contains sections that describe the
methods and materials employed in the study, and results of the

investigation. The report also contains an appendix that presents water
guality data collected during the test.

VI, METHODS AND MATERIALS

TEST SUBSTANCE:

The sample of FC-1015 (T.R. Wilbury Laboratories Sample Number 604)
.was delivered to T.R. Wilbury Laboratories on April 4, 1996. The sample
was delivered in a metal can within a cardboard box at ambient
temperature. The test substance was contained in 1 250-ml plastic bottle.
The label attached to the bottle contained the following information: *FC-

1015, (LR Pl624), See MSDS, Susan A. Beach, 2-3E-09, (612) 778-7452,
4/2/96". ,

PC-1015 (a clear liquid) was supplied by 3IM Company, S5t Paul,
Minpesota. Prior to use the test substance was stored in the dark at room
temperature. The test substance was assumed to have a purity of 100%
- active ingredient and to be stable under storage and testing conditions.
Unused test substance is returned to the sponsor.

DILUTION umn:

.. Water’ used for acclimation of test organism and for all tcxicity
tolting was deionized water collected at T.R. Wilbury Laboratories in
“ Marblehead, Massachusetts. Water waa adjusted to a hardness of 40-48 mg/L
.88 Caco,.and stored in S00-gallon polyethylene tanks where it was aerated
 and continuou:ly passed through a particle filter, ultraviolet sterilizer,
and accivated carbon. Water used for the test had a hudnass' of 44 mg/L,

containod <10 mg/L puticulate matter and <1 mg/I. to!'.al orga.nic czu:bo S ‘
Ichemical a’mlylil of a reprelentativo lmplo ater'i«‘aroi"V
finiTable 1.." A sample of dilution vatcr.‘va ent: to
l% Lnncutar, PA for. annly-is of total org ni'?”ubon




Table 1,

promelas, and rc-1015%.

Chemical characterization of a representative sample of the
deionized water used to formulate the freshwater dilution
water for the toxicity test with fathead minnows, Pimephales

tnit of Detection Msasured

Parameter? Measurement Limit value
Metals . .

Aluminum ng/L 0.1

Arsenic ng/L 0.01

Boron ng/L 0.5

Cadmium ng/L 0.0002

chromium ng/L 0.01

Cobalt ng/L 0.03

Copper =g/L 0.005

Iron mg/L 0.03

Lead mg/L 0.005

Mercury ng/L 0.0003 .

Nickel ng/L 0.03 )

gilver rg/L 0.02

Zine ng/L 0.02
Nitrate ng/L as 0.35
Chloride ng/L 1
Fluoride mng/L 0.1
Total Organic
Carbon ng/L 1
Total Phosphorus ng/L .03
organochlorine ;
Pesticides Hg/L 0.5
" Toxaphene Hg/L 2
organcphosphorus
Pesticides HG/L 0.5

Dimethoate . HG/L 2.0

PSRN Mug/L 2.0
" ug/L 2.0
. Hg/L 0.5

1.“Parametars were measured in deionized water (used to !ormula
%ﬁfdilution water) that was collected during August




TEST ORGAMISM:

Juvenile fathead minnows, Pimephales promelas, employed as test
crganisms were from a single source and were procured from Aguatic
Biosystems, Yort Collins, Colorado on March 26, 1996. The species of the
fish was verified using an appropriate taxcnomic key. Prior to testing
the fish were maintained under flow through conditions in a 270 liter
fiberglass tank. During acclimation fish were not treated for disease,
and they were free of apparent sickness, injuries, and abnormalities at
the beginning of the test. Hortality during the final 48 hours of
acclimation was less than 3%,

buring the 14 day period before the start of the test the
acclimation temperature range was 22.0 to 22.9°C and the dissolved oxygen
concentration was always at least 7.6 mg/L. During acclimation fish were
fed a dry commercial food (Tetra Min® staple Food, Lot # TM06) daily
except during the 48 hours immediately preceding the test. FPish were not
fed during the test. At the conclusion of the test the control fish had
an average total length of 35 mm and an average wet weight of 0.36 g
(loading during the toxicity test was 0.24 g/L).

TOXICITY TESTINKG:

The toxicity test was performed according to the procedures of the

U.s. Environmental Protection Agency (1993). A summary of the test system
is presented in Table 2.

A screening test was not conducted because ncminal concentrations
for the definitive test were provided by the sponsor. The definitive test
was performed from April 11 to 15, 1996 with five concentrations of test
subatance and a dilution water control. Nominal concentrations of FPC-1015
were 530, 830, 1,330, 2,100, and 3,330 mg/L. Appropriate amounts of test
substance were acded diractly to dilution water in test vessels without
the use of a nolveuc

S ~4’Bft

Twenty fathead ninnous were indisc:im;na:ely ard equally distributed
among two replicates of each treatment. The test was performed in
20 liter glass aquaria that contained 15 liters of test solution (water
depth was approximately 18 cm) .,
.water bath during the_ 96 hour test (a randcm numbers table was used to
lelect the location_ot eAEP velael) and they were 1oosely covered.

Test vessels ware randomly arranged in a |



Table 2.

Test system summary for the toxicity test with rc-1015 and

fathead minnows, Pimephales promelas.

species:

Age/Size of Test Organisms:
Test Duration:

Test Vessels:

Depth of Test Madia:

Number of Replicate Test Vessels:

Organisms per Replicate:

Temperature Range:
Minimum Dissolved Oxygen:

Photoperiod:

Light Intensity:

Watar Quality Measurements:

Pimephales promelas

96 hours

20 liter glass aquaria
18 cm

2

10

21.7-22.5°C

5.6 mg/L

16 hours light and 8 hours dark )
with a 15 minute transition period.

30 footcandles

Dissolved oxygen, pH, :amperatu:e,A
and conductivity daily in each teat
vessel. Hardness and alkalinity in<
dilution water at the start ottth._
test and in the controls at the end of
the test. Temperature measured at
least every hour in 1 test vessel..
Acidity, and puticulate matter in th




The number of surviving organisms and the occurrence of sublethal
effocts  (immobilization, loss of equilibrium, 1loss of reflex,
excitability, -discoloration, or change in behavior) were detsrmined
visually and recorded initially and after 24, 48, 72, and 96 hours. Dead
test organisms were removed when first observed. Dissolved oxygen (¥YSI
Model S7 meter; instrument number 1), pH (Beciman model DHI 12 mater;
instrument number 144), conductivity (Cole Parmer meter, instrument number
94), and temperature (Beckman model pPEI 12 meter; instrument number 144,
probe pHT-5) were measured and recordesd daily in each test chamber that
ccontained live animals, The temperature in one test vessel was recorded

.~ at least hourly during the test. o .

STATISTICAL METEODS:

‘Results’ of ‘the toxicity test were interpreted by standard
statistical technlques. Cozputer methods (Stephan, 1983) were used to
calculate the median lethal concentrations (LCSOs). All calculations were
performed using nominal concentrations cf test substance and the number of
live fathead minnows. The no observed effect concentration is the highest
concentration of test substance that did not cause any toxicnnt-rolated
mrcality or sublethal effects.

e
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VII. RESULTS

Insoluble material was not noted during the test. Biological and
water quality data generated by the acute toxicity test are presented in
Table .3 and Appendix A, respectively. The measured concentrations of
dissolved oxygen ranged from 5.6 to 9.2 mg/L, the temperature ranged from -
21.7 to 22.5°C, conductivity ranged from 180 to 390 umhos/cm, and pB
ranged from 7.2 to 7.9. o©One hundred percent survival occurred in the
control exposure and these fathead minnows did not exhibit any sublethal:
effects.

The 24, 48, 72, and 96 hour LCS50s for fathead minnows exposed to rc-
1015 are presented in Table 4. The 96 hour LC50 for fathead minnows
exposed to FC-1015 is 2,470 mg/L, with a 95% confidence interval of 2,100
to 3,330 mg/L, The slopa of the 96 hour dose response curve is 10. The
96 hour NOEC is 830 mg/L.




Table 3. survival and sublethal effect data from the toxicity test with
fathead minnows, Pimephales promelas, and FC-1015, - VR

Noainal Number Alive Number Affected
Concsntration . i
of rc-1015 ., o 6 24 48 72 96 0 24 48 72 96 i
(mg/L) Rep. hr hr hr hr hr br bhr hr hr hr j
N ¢
0 (control) 1 16 10 10 10 10 0o 0 o0 o0 o :
2 10 10 10 10 10 0 0 0 0 ¢ :
530 . 1 10 10 10 10 10 0o 0 o0 o6 o §
- 10 10 10 10 10 o 6 o o0 o :
830 1 10 10 10 18 10 0o 6 06 o0 o .
- 2 16 10 10 10 10 6 0 o0 0 o
1,330 o 1 10 10 10 10 10 0 0o 0 o0 ©
2 10 10 10 10 9 o 0 o0 0 o
2,100 1 10 10 10 8 8 o 0 0 o0 o
2 10 10 10 9 9 0o 0 06 0 O
3,330 1 10 10 2 0 0 6 4 0 0 -
2 10 7 2 0 o© o 2 0 o -

Note: At 24 hours six of the seventeen surviving fish exposed to
3,330 mg/L PC-1015 exhibited lethargy and a loss of equilibrium.
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Table §. - Median lethal concentrations (LCSOI)’!roa the toxicity test
with fathead minnows, Pimephales promelas, and Fc-1015.

Exposure
period

35 percent Calculation
confidence limit nethod

24 hours
48 hours
7£ hours

96 hours

>3,330 mg/L

2,890 mg/L

2,470 mg/L

2,470 mg/L

2,100 to 3,330 mg/L Binomial

2,100 to 3,330 mg/L Binomial

R

2,100 to 3,330 mg/L Binomial
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Dissoclved oxygen concentration, conductivity, PH, and
temperature measured during the toxicity test with fathead
minnows, Pimephales promelas, and yc-101S,

Table A.1l,

Nominal ; Dissolved Oxygen (mg/L) Conductivity (ymhos/cm)
Concentration .
of FC-1015 0 24 48 72 96 0 24 48 72 96
(mg/L) Rep. hr hr hr hr hr hr hr hr hr hr

P

0 (control)

[
v v
NN
~N o~

.
- o
o wm

.
N @
o N

.
N O

6.0 180 180 180 180 190
6.4




Table A.1. cContinued.

Nominal pH Temperature (°C)
Concentration
of rc-1015 0 24 48 72 96 Q 24 48 12 96
(mg/L) Rep. hr hr hr hr bhr hr hr hr hr hr
0 (control) 1 7.9 7.5 7.3 7.4 7.4 22.1 22.4 22.0 22.0 22.0
7.9 7.5 7.3 7.4 7.4 22.1 22.3 22.0 22.0 22.0 .
'530 1 7.9 7.5 7.3 7.4 7.4 22.1 22.5 22.0 22.0 22.0 4
2 7.8 7.4 7.3 7.4 7.4 21.9 22.4 21.9 22.0 21.9 &
830 o 7.8 7.4 7.2 7.3 7.4 21.9 22.4 21.9 22.0 21.9
2 7.8 7.4 7.3 7.3 7.4 21.9 22.4 22.0 22.0 21.9 o f
1,330 1 7.8 7.4 7.3 7.3 7.4 21.7 22.4 21.9 21.9 21.8 S
2 7.7 7.4 7.3 7.3 7.4 21.9 22.4 21.9 21.9 21.9
2,100 1 7.7 7.4 7.2 7.3 7.4 21.8 22.4 21.9 21.9 21.8 3
7.7 7.4 7.2 7.3 7.4 22.0 22.5 21.9 22.0 22.0 v
3,330 1 7.6 7.5 7.3 7.3 - 21.7 22.3 21.8 21.9 ~-- 3
2 7.6 7.4 7.2 7.3 - 21.9 22.4 21.8 21.9 =--

T.,R. Wilbu umber. 103
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