ARY26-0525

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 CaCO3;) and passed through a particulate filter, ultraviolet
sterilizer, and activated carbon.
Dilution water chemistry:
Hardness: 44 mg/L as CaCO3

Alkalinity: 29-30 mg/L as CaCO
i _ €04049



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 umhos/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 highest 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.
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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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¢04051



BEST COPY AVAI ABLE

study Title

Acute Toxicity of rc-1015 to the
rathead Minnow, Pimephales promelas

h

Data muirupnt: Guideline Mct

U.S. EPA-TSCA, Guideline 797.1400

et e s AT A Sty

Authors
'.l‘iinoﬁhy J. Ward
Jacqueline Nevius
Robert L. Boeri .

study Completed

i May 15, 1996

0 Sponsor

]

L B _ ) awn Company »
T = S Environmental Laboratory -
: "' 935 Bush Avenue.




BEST COPY AVAII ABLE

PAGE
'.l'abln of Contents 2
Indox of Tables and Figures . ; ‘ . : 3

o 4
v‘ﬁncxal Information C 5 3

] Inﬁtoduction B 6
Methods and Materials . 6 ‘ »
: méu;tﬁ - : 1 ‘

: vnz References L : 18

:x. gignature Page k o 16

Appendix A. Water Quality Data from Toxicity Test 17




BEST COPY AVAII ABLE

XI. INDEX OF TABLES AND FIGURES

chemical characterization of a representative
sample of dilution water used for the toxicity
test with fathead minnows, Piaqphnlc- prnnclas,
and FC-1015.

Test system summary for tho‘toxlcity test with
FC-1015 and fathead minnowa, Pinnphalos pzoncla-.

survival and sublethal effect data from th.
toxicity test with fathead minnows, Pimephales
promelas, and PC-1015.

Median lethal concentrations (LCS50s) from the
toxicity test with fathead minnows, Pimophalo:
promelas, and FC-1015.

Table A.l. Dissolved oxygen concentration, conductivity, p8H,

: and temperature measured during the toxicity test
with fathead minnows, Pimephalaa promelas, and
FC-1015. v !

survival of fathead minnows, Pinapbalol pxnmolas,
exponed to FCc-1015 for 96 hours.




BEST COPY AVA MBLE

5

IIX. BSUMMARX

The acute toxicity of PFC-1015 to the fathead minnow, Pimephales
promelas, is described in this final report. The test was conducted for
3M Company for 96 hours from April 11 to 15, 1996, at T.R. wilbury
Laboratories, Inc. in Marblehead, Mamsachusetts. It was conducted by
Jacquelins Nevius, Jeanne Magazu, Keven Stevens, Peter Kowalski, Robert:’
poeri, and Timothy wWard according to the procedures of the U.S.
Environmental Protection Agency (1993). [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 collected at Marblehead, Massachusetts and adjusted to a hardness of
44 mg/L as CacCo,.

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 resulted 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 830 mg/L.
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V. IRTRODUCTION

: v : This study was sponsored by 3M company, St Paul, Kinnesota. - The
ko objective of the study was to determine the 24, 48, 72, and 56 hour median
o . 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.S8. EPA (TSCA) guidelines but at the
. gponsor's - request it was not conducted according to Good . Laboratory
Practice (GLP) rules. The report contains sections that describe the
methods - and materials employed im the study, and results of the
.~ investigation. The report also contains an appendix that presents water
" quality data collected during the test. X . )

VI. METHODS AND MATERIALS

TEST SUBSTANCE:

T P G

;7 . - 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 3
“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,
472796, PR

PC-1015 (a clear liquid) was supplied by 3M COmpany; 8t Paul,
Minnesota. 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. .

ater used for acclimation of test organisms and for all toxicity
.esting was deionized water collected at T.R.: Wilbury' Laboratories in
Marblehead, Massachusetts. Water was adjuated to a hardness of 40-48 mg/L
; Caco, and stored in 500-gallon polyethylene tanks where it was aerated
continuously passed through a particle filter, ultraviolet sterilizer, . E.
tivated carbon. Water used for the test had'a hardness of 44 mg/L, . -
"of 24 mg/L and an alkalinity of 25-30:mg/L
10 mg/L particulate matter and <1 mg
hemical analysis of a representa
able 1. A sample of dilution w
‘Lancaster, PA for analysis of tota
‘determined to contain < 1.0 mg/L to

-
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. Table 1.’ Chemical characterization of a representative sample of the
: S deionized water used to formulate the freshwater dilution
water for the toxicity test with fathead minnows, P.unphuu

promelas, and Fc-1015.

i

: S unit of Detection
Parameter? Measurement Limit
mnh . : s .
Aluminum ' © mg/b 0.1 Np?
Arsenic ng/L 0,01 ND E
Boron ng/L 0.5 ND g
Cadmium mg/L 0.0002 ND -
", Chromium . mg/L 0.01 ND
Cobalt mg/L 0.03 ND
copper ng/L 0.005 ND
_ Iron - mg/L 0.03 0.03
 Lead ' . mg/L 0.005 ND
Mercury - .. mg/L 0.0003 . ND
" Nickel = - mg/L 0.03 ND
T 'silvor e mg/L 0.02 ND
i gine s FR mg/L 0.02 'ND -
: !utrato : mg/L as N 0.05 ‘ND
. Chloride - . ng/L 1 e
Fluoride mg/%L 0.1 KD -,
Total organic I
carbon mg/L 1 ~ ND-
Total Phosphorus mg/L :
organochlorino
Mg/L
B Mg/L
organopbouphorun
,Pnticidon e pglh
o Hg/L
Mg/L
Mg/L
Hg/L

R YA R g omse
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TEST ORGAMISM:

Juvenile fathead minnows, Pimephales promelas, smployed as test
organisms were from a single source and were procured from Aquatic CE :.
Biosystems, FYort Collins, Colorado on March 26, 1996. Thas species of the 5
fish was verified using an appropriate taxonomic key. Prior to testing : 3
the fish were maintained under flow through conditions in a 270 liter
fiberglass tank. During acclimation fish were not treated for diseass,’
and they were free of apparent sickness, injuries, and abnormalities at
the  beginning of the test. uotnlity during the final 48 hours of
acclimation was less thnn 3s. RIS

Dur!.ng the 14 day porlod before the start of the test the
acclimation temperature range was 22.0 to 22.9°C and the dissolved oxygen A
concentration was alwvays at least 7.6 mg/L. During acclimation fish were .
fed a dry commercial food (Tetra Min® staple Food, Lot # TMO6) daily ’ : 3
except during the 48 hours immediately preceding the test. Fish were not
fed during the test. At the concluaion of the test the control fish had E
an average total length of 35 mm and an average wet weight of 0.36 g LR
(loading during the toxicity test was 0.24 g/L). R e E

TOXICITY TESTING:

The toxicity toit‘ was performed according to the procedures of the
U.S. Environmental Protection Agency (1993). A summary of the test aystem
is presented in Table 2.

A screening test was not conducted because nominal 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
substance and a dilution water control. Nominal concentrations of FC-1015
were 530, 830, 1,330,°2,100, and 3,330 mg/L. Appropriate amounts of test
substance were added dlt‘ctly to dilution water in test vessels without
the use ot a lolvont

) 'J.‘wenty fathoad minnows were ndiacriminatnly and equally dutrihnted'

among two replicatu of each' treatment. The test was performed in.
20 liter glass aquaria that contalned 15 liters of test solution (water

depth was approxlmtaly 18 cm Test vessels were randomly arranged in a’

h test (a’ random’ numbers table was used  t

d. they were loosely covered. :
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Table 2. Test system summary for the toxicity test with rC-101% and
fathead minnows, Pimephales promelas.
speciess Pimephales promelas o .

Age/size of Test Organisms:

Test Duration:

Test Vessels:

Depth of Test Media:

Number of Replicate Test Vessels:
Oorganisms per Replicata:
Temperature Rangé:

Minimum pissolved Oxygen:

Photoperiod:

Light Intensity:

Watar Quality Measurements:

. End Points:’

Juveniles/=0.36 grams, wet weight

96 hours

20 liter glass aquaria
18 cm
2

10

21.7-22.5°
5.6 mg/L ;

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

30 footcandles

Dissolved oxygen, pH, temperature,
and conductivity daily in each test
vessel. Hardness and alkalinity i
dilution water at the start of the:
test and in the controls at the end ot
the test. Temperature measured at
least every hour in 1 test vessel,
Acidity, and particulate matter in the
dilution water. Dilution watex:

.

i
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- 'x'ho numbor of surviving organisms and the occurrouco of sublethal e
effects © (immobilization, loss of equilibrium, loss of ' reflex, k-
excitability, .discoloration, or change in behavior) were determined b
. visually and recorded initially and after 24, 48, 72, and 396 hours.  Dead
test organisms were removed when first observed. Dissoclved oxygen (¥YSI
Hodel 57 meter; instrument number 1), pH (Beckman model pHI 12 weter; . E
1nlt:mnt number 144), conductivity (Cole Parmer meter; instrument number 2
94), and ‘temperature (Beckman model pHI 12 meter;’ instrument number 144, :
‘probe ' pHT=5) were measured and recorded daily in each test chamber that
conuin.d live animals. The temperature in one test ves el was :ocordod
'houtly during the test.

‘IATIITICAL METHODS: S

R Rnults of ' the toxicity test weres interpreted by - standard
ltatiltical techniques. Computer methods (Stephan, 1983) were used to
calculate the median lethal concentrations (LC50s). All calculations were
po:tomd using nominal concentrations cf test substance and the number of
"“1ive fathead minnows. The no observed effect concentration is the highest §
"concentration. of test substance that did not cause nny toxicant-related 3
mortnlity or. luhlathnl effacts.
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Vii. RESULTS I o S

b

7% tnsoluble material was not noted during the test. Biological and - .
water quality data generated by the acute toxicity test are presented in = .- . B!
Table .3 and Appendix A, respectively. The measured concentrations of - :
dissolved oxygen ranged from 5.6 to 9.2 mg/L, the temperaturs ranged from "
21.7t0-22.5°C, conductivity ranged from 180 to 390 umhos/cm, and pH
. .. . zanged from 7.2 to 7.9. one hundred percent survival occurred in the
i control exposure and these fathead minnows did not exhibit any sublethal
p. offects. '

‘The 24, 48, 72, and 96 hour LC50s for fathead minnows exposed to FC- Co
1015 are presented in Table 4. The %6 hour LC50 for fathead minnows ) 3
sxposed to FC-1015 is 2,470 mg/L, with a:95% confidence interval of 2,100 R 7
to 3,330 mg/L. The alope of the 96 hour dose response cuxve is 10. The = =
96 hour NOEC is 830 mg/L. i

A RO o AR 5 e
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Gose o able 8e survival and sublethal effect data from the toxicity test with
SR : fathead minnows, Pimephales promelas, and rc-1015.

sominal Number Alive Number Affected
", Concentration . - . -

of rc~1018. 0 24 48 72 96 0 .24-.48 72 96
AR Reps hr hr bhr hr hr " “hri'hr 'hr hr hr’
b 10 10 10 10 10 o0 0 0 o0

2 10 10 10 10 10 o 0 0 0 0

1 10 10 10 10 10 00 o0 o 0

2 10 10 10 10 10 60 © 0 0

830 1 10 10 10 10 10 o 0o o o o

2 10 10 10 10 10 6 06 0 0 o

1,330 1 10 10 10 10 10 o 0 o o
2 10 10 10 10 9 o0 o0 o

2,100 1 10 10 10 8 8 0.0 o0 o0 o
2 10 10 10 9 9 0 O O O O

3,330 . - 1 10 10 2 o0 © 0.4 0 0 -

2 0o 7 2 0 0 L0002 0 0 -

Wote: At 24 hours six of the seventeen surviving fish ‘exposed to
3,330 »g/L PC-1015 exhibited lethargy and a loss of equilibrium,

Ao
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Table 4.  Median lethal concentrations (LCSO!)J from the toxicity test
with fathead minnows, Pimephales promelas, and rc-1015.

EXposure 95 percent . Caloculation
period - LCS50 confidence limit method

. §4_ h:qurl 3,330 mg/L = - . -
CB‘hourl | 2,890 mg/L 2,100 to 3,3?0 nq/t. ; Binomial
72 hours 2,470 mg/L 2,100 tq-s,:s.;o"ng/n Binomial ;
"96”: 599;.-‘ 2,470 mg/L 2,100 to<§;3§o hé/z. Binomial . r

TR PPy s o i
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Table A.l. pissolved oxygen concentration, conductivity, pi, and
; . temperature measured during the toxicity test with fathead
.. minnows, Pimephales promelas, and rc-1015,

‘Nominal ... Dissolved Oxygen (mg/L) Conductivity (umhos/cm)
- concentxation . . .
of rc-1015 " 0 24 48 72 96 0 24 48 72 96 d
(ng/L)y - " Rep. hr hr hr hr hr ~hr hr hr. hr be oo E
0 (control) 1 9.2 7.0 5.8 6.0 6.0 ‘180 180 180 180 190
: 2 9.2 7.1 6.2 6.2 6.4 180 180 180 180 190 4
530 1 9.2 6.5 6.2 6.2 5.9 210 210 200 200 220 g
SN N Y 9.2 6.8 6.1 6.0 6.1 210 - 210 200 200 220 §
83 - . 1 9.2 6.9 6.1 6.0 5.8 220 230 230 230 230
2 9.2 6.8 6.1 6.0 5.9 =220 230 230 230 230
1,330 1 9.2 6.7 6.0 6.0 5.8 250 250 250 250 270
: ‘ 2 9.2 6.8 5.6 5.7.5.6 250 250 250 250 270
2,100 1 9.2 6.5 6.0 5.9 5.8 320 300 300 300 310
2 9.2 6.6 6.0 5.9 5.7 320 360 300 300 320 o !
3,330 1 9.2 7.2 5.7 5.6 ~-- 390 330 390 390  w~
2 9.2 7.0 5.8 5.6

- 370 380 2330 3%0 -
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4
4
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5 7.3 7.4 1.

7
7

1

.0 22,0

9 7. . .

5 22.0 22.0 22.0

.1 22,
9 22
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5 7.3 7.4 7.4
7.8 7.4 7.3 7.4 7

7.9 7.
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4 21.9 22.0 21.9
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2

4 21.9 22.0 21.9
4 22.0 22.0 21.9

.9 22.
9 22
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4
4

2 7.3 1.
3 7

7.8 7.4 17
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.

. 21

-

7.8 7.4 7.3 7

4 21.9 21.9 21.8

.7 22.

21

4

3 7.

7.8 7.4 7.3 1

£330

1

9 22.4 21.9 21.9 21.9

21

4

7.7 7.4 1.3 7.3 17

21.8 22.4 21.9 21.9 21.8

7.7 7.4 7.2 7.3 7.4

2,100

22.0 22.5 21.9 22.0 22.0

.4

7.7 7.4 1.2 7.3 1

.7 22.3 21.8 21.9 -~

21

7.5 7.3 7.3
7.4

7.6
7.6

3,330

21.9 22.4 21.8 21.9 =--

7.2 7.3




