AR 226-0396

ACUTE TOXICITY TO FISH (FATHEAD MINNOW)

TEST SUBSTANCE

Identity: Perfluorooctanesulfonylamido(ethyl)acetate; may also be
referred to as PFOSAA, FC-128 or as the major component of
FC-127, FC-129, FC-109, or FC-109-X. (Glycine, N-ethyi-N-
[(heptadecafluorooctyl)sulfonyl]-, potassium salt, CAS # 2991-
51-7) .

Remarks: The test sample is FC-109-X referred to by the test
laboratory as E2566-2. Current information indicates it is a mixture of 19-
23% test substance, 61% water, 12% 2-methoxymethylethoxypropanol,
2% ethanol, and 2-6% C4-C7 fluoroalkyl carboxylate compounds. Test
material was from 3M production lot 2.

The following summary is abbreviated because the test sampleis a
mixture of the test substance in a water/organic solvent solution.
Data may not accurately relate toxicity of the test sample with that of
the test substance.

METHOD:

Methods: OECD 203

Test type: Static acute

GLP: Yes

Year Completed: 1988

Species: Pimephales promelas

Analytical monitoring: Temperature, pH, DO

Statistical analysis: LCs, values were calculated using the program
developed by Stephan et al.

RESULTS

Nominal concentrations: Bk control, 10, 18, 32, 56, 100, 180, 320 mg/L
Element values: 96-hour LCs = 57 (36-93) mg/L
96-hour NOEL = <10 mg/L

All 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 value reported applies
to that mixture and not the test substance. No attempt was made to
determine the impact of the presence of the organic solvents or what
portion of the toxicity can be contributed to the
Perfluorooctanesulfonylamido(ethyl)acetate.
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CONCLUSIONS

The FC-109-X 96-hour LCs, for Pimephales promelas was determined to
be 57 mg/L with a 95% confidence interval of 36-93 mg/L. The 96-hour no
observed effect level was <10 mg/L.

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

DATA QUALITY

Reliability: Klimisch ranking 2. Testing meets all criteria for quality
testing, but lacks analytical confirmation of test substance concentrations.
There is a lack of characterization of the test sample.

REFERENCES

This study was conducted at Analytical Bio-Chemistry Laboratories, Inc. of
Columbia, Missouri at the request of the 3M Company.

OTHER

Last changed: 5/17/00

000234




SIONSOR
M Company
Aten: Mr, Mohamed Elnabarawy

EE & P'C Environmental Labs
Building 21-2W-05, 900 Bush Avenue

BES'I' cnpv AVA"_AB[E St. Paul, Minnesota 55106

STUDY TITLE

Acute Toxicity of E2566-2
to Fathead Minnow (Pimephales promelas)

DATA REGUIREMENT

QECD Guideline #203

AUTHOR

Jane H, Bowman
Biologist T1

STUDY COMPLETED ON

January 12, 1988

PERFORMING LABORATORY

Analytical Bio-Chemistry Laboratories, Inc.
Aquatic Toxicology Division
: 7200 East ABC Lane
P.0. Box 1097
Columbia, Missour!{ 65205

ABC  LABORATORY PROJECT 1D

436617

Page | of 63

000235




Submitted By:

Ana¢yt*cal -3 o—CHezistry Laberatories, Irnc.,
72C0 Ezst AL Lane
P. O. Sox 109

.
4
souri €5205
[+

BEST COPY AvaiLApy

Prepared By:

- Tirectoer

SN

Laura Mulien Date

Biclegist 1

Approved By:

__\kLka\.L Q‘LMW.{ et !-)3‘..82»
Jasgs P. Swigert, . Ph.D. ) . Date

SuBerviser, Fish Acure/
Chrenic Investigations

oy . Fel r A .
£ rys L Z’;"" L
/‘/;'L(/{{/,//,. /L'/{( ol R
Phillip M. Buckler
Quality Assurance Supervisor

SNt ’ ) o R R
1 S I PR RS

T

Carl M. Thempsan \3

‘ .Date
Aquatic Toxicology Manager o

:$‘v\., - S i :dabll

000236 ABC LASS o v

LABS #36617-2 of 63




“FST COPY AVAILABLE

Yoo

OF CCNTENTS

"LIST OF ILLUSTRATIONS . . .
PROJECT PERSONNEL . . . . . . .
FISH ACUTE TOXICITY COMPENDICN.

SIMMARY |

METHCDS AND MATERIALS
vst Fish . .,

Test Material

Test Water. . . .

Biological Test Procedure

Blolegical Data Analysis. . <. inbl7es
RESULTS . . v v ¢ 4 o+ W 36617-10
LITERATURE CITED. . . ; .. s Jonl7-16
QUALITY ASSURANCE Sfattxzxt: | - 36615-17

STUDY COMPLIANCE STATEMENT. o s o @ v v o o . 36617-18

ARC 1ABS #3€617-3 of 63

coe23%7




LIST CF ILLUSTRATIONS

Che=ical Characterist..s cf Well
by AB(C's Aquatic Toxicology Divis

-
L]

ate
Acute Toxicity of E2566-2 to Fathead Minmow
{Pirephales premelas) . . o« . . .

lity Rates and Water Cua
g the Acute Toxicizy Tes
ead ¥innew (Pizephales

Sicpe of Dose~Fesponse Lire at =
£2566-2 to Fathead Minnow (Pimer?...
prozelas) . . e s s .

000238

£36617-4 of 63




PROJECT PERSONNEL

BEST COPY AVAILABLE

The study director of the project for Analytical Bilo-Chemistry

{.aboratories, Inc, was Ms. Jane H. Bowman, Biologist II.

Supervising

the conduct of the study for 3M Company was Mr. Mohamed Elnabarawy. The
Yollowing ABC personnel assisted with various phases of the study.

Jane H., Bowman Biologist II
Laura Mullen Bilologist I
Chris Brenneke Biological Technician I
James P, Swigert, Ph.D, Supervisor, Fish Acute/

Chronic Investigaticns
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FISH ACUTE TOXICITY COMPENDIUM

Subject: ™Acute Toxdcity of E2566-2 to Fathead Minnow (Pimephales
prozelas),” ABC Study Number 36617.

Sponsor: 3M Company
\

Testing Facility: Analytical Bio~Chemistry Laboratories, Inc.

Aquatic Toxicology Division

P,0. Box 1097 ‘

Columbia, Missouri 65205 (314-474-8579)
Locatlen ef Original Raw Data and Final Report:

3M Cecmpany

St. Paul, Minnesora 55106
Test Material: E2566-2
Test Concentrations: Control, 10, 18, 32, 56, 100, 180 and 320 g/l
Dilution Water: 42 mg/1 (hardness), 32 wg/1 (alkalinity),

7.4 (pH) o

Test Dates: Inittation -"Januhfyn8;”1988_

Terminntiqn»#lqaﬁhAtf 12, 1988 -

Length of Study: 9Y6-hours ‘f

Results: 96-hour I.C50 - 5?:mg[l (952 C.I{Lé 36-93 mgs1)

96-hour NOEL -'<Icumg/1’}”'i">

" 96-hour Sloﬁe ofxfﬁejbcééékégﬁénéé'Liﬁéiﬁéé‘164

‘.fést Sﬁecies: Fathead Minnow (Piﬁéphhlés E£§mela§)
Source of Organisms: ABC Ldﬁérégories"in-housévcultufe
Mean Weight: 0.061 g (20,037 g)

Yean Length: 17 mm (22,2 nx)
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FISH ACUTE TOXICITY COMPENDILM

Subject: "Acute Toxicity of E2366-2 to Fathead Minvew (Pimephales
N 2 . PP —_—
promelas),” ABC S:iudy Number 38617.

Sponsor: 3M Compary

Testing Facility: Analytical Bio-Chenmistry Laderstories
Aquatic Toxicology Divisi
P.0. Box 10%7
Columbia, Misseuri A32¢5
Locaticr of Origiral Raw Data and Finpal Aeport:
¥ Cozmpany
St. Paui, Minnescra 55106
Test Materfal: FElS&&-C
Test Concentraticns: Contral, 10, 18, 32, 55, 100, IBO and 320 vgfl
‘Dilution Water: 42 ngfl (hardness), 32 eg/l (alkalinity),
7.4 (p¥)
Test Dates: Inftiation - January 8, 1588

Tetmination - Jaruary 12, 1988

Length of Study: $6-hours
Results: 96-hour LCoo = 57 mg/1 (95 C.I. = 36-93 ng/1)
96~hour NOEL = <j0 =g/l

96-hour Slope of the Doée-kesponse'Line Haé lﬁifﬁ

Test Species: Fathead Mianow (Pimeptales promelés) o

Sourc: of Organisms: ABC Laboratories in-house culture

Mean Weight: 0.061 g (20.037 g)

Mean Length: 17 mm (22,2 mm)
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SUMMARY

The acute toxicity of E2566-2 to fathead wminnow (Pimephales
promelas) was assessed using the methods outlined by the Cormittee on
Methods for Toxicity Tests with Aquatic Organisms. Water quality
parameters of temperature, dissolved oxygen and pH were reasured
throughout the test and were within acceptable limits., Culture and
- acclimation records indicated the fish were in good condition for
testing.

The study was conducted at the following ncminal concentrations of
E2566-2: 10, 18, 32, 56, 100, 180 and 320 mg/l. At O-kour, the 18, 32,
56, 100, 180 and 32C mg/l solutions had a white surface film. The
amount of surface film increased with the concentration from a very
slight amount in the 18 mg/l solution to a thicker, nearly complete
covering over the 320 mg/l solution. After 24 hours, a sliight surface
filn also appeared over the 10 mg/l solution while the other solutions

~had a surface film increasing with the concentration. At the 72- and

96-hour observations the 100, 180 dnd 320 mg/l solutions were cloudy and
all solutions had a surface film that increased in propoertion to the
ccncentration. Ten fish, with a mean weight of 0.061 (20.037) g ané a
mean standard length of 17 (22.2) mm, were exposed to eack test
concentration and control., Lo

The results of the four day static fish toxicity study using
E2566-2 are summarized below. The 24~, 48~ and 72-hour LL., values were
also determined. The 96-hour slope of the dose response 1;n= was 16.

96-Hour LCSO

Compound ‘_‘ '1;  :!;" "";' (957 C.1.)
E2566-2 . ST mg/l
' " (36-93 mg/1)

Also, the results indicated a 96-hour. no-observed effect concen-
tration could be estimated at <10 mg/l, the lowest concentration tested.
Abnormal effects of mortality. surfacing. loss of equilibrium, dark
discoloration, fish ‘on” the bottom:of test chamber, quiescence and/or
excitability were observed during the 96—hour exposure period in the 10,
18, 56, 100, 180 and 320 mg/l -test’ ‘concentrations. One fish in the
control ciamber was quiescent and on 'the bottom of the test chamber at
the 96-hour observa'ion.‘,. G

0002@_2
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INTRODUCTION

‘This . static bloassay waa performed by the Aquatic Toxicology

Division eof Analytical Bio-Chemistry Laboratories, Inc., Columhia,

Missouri, for 3M Company, from January 8, 1988 to January 12, 1988. The
purpose of this test was to determine the 24-, 48- and 96~hour LC.

levels for E2566-2 to fathead minnow (Yimephales promelas), bR
preliminary range-finding study was conducted from December 31, 1987 to
January 4, 1988 to determine the concentration range for the definitive
bioassay. The study was conducted following the procedures outlined 1in
ABC Protocol Number 766! (Raw Data), as approved by Mr, Mohamed

-Elpabarawy, -3M Cempany, on Januarw 7, 1988

METHODS AND MATERIALS

The procedures for static btoassay, as described {n Methods of
Acute Toxicity Tests with Fish, Macroinvertehrates and Amphibians (1)
and Standard Methods for Examination of Witer and Wastewater (2), were
used in this experiment,

‘1. " Test Fish

The fathead minnow (ABC Lot #2287 FIM) used in the test
were obtained from an ABC Labs in-house culture. All test
fish were held in culture tanks on a l6-hour daylight
photoperiod and observed for at least fourteen days prior te
testing, Figh culture techniques used were basically those
describe¢ by Braukn et al. (3). A daily record of fish
observations during the holding peried, along with any
prophylactic or therapeutic disease treatments, is included in
the Paw Data, -During this period, the fish received a stan-
dard commercial fish food occasionally supplemented with brine
shrimp nauplii (Artemia sp.) daily until 48-96 hours prior to
tescing at which time feeding was discontinued. 7The fathead

_minnow used for this experiment had a mean weight of 0.061
(20.037) g and a mean standard length of 17 (£2,2) mm. This
8ave a test chamber loading blomass of 0.041 g/l for the
defin{tive study. Weight and length measurements were made on
the control group of fish at the termination of the test and
are included in the Raw Data, -

‘;, 11. Test Material

» The E2566~2 sample was received on December 29, 1987, in
good condition. The sample upon receipt wac observed to be a
- foam: vellow 1liquid and was Btored at room texperature,
"' Sample purity was not specified. The definicive test
“comcentrations were cbhtained by cranaferring appropriate
welghts of test compound directly to the test chambers, All
fest concentrations were based on the tetal compourd, L.,e, not
corrected for sample purity, All  standard weights and
dilviton values are listed in the Kaw Data,
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111, Test Water

The static fish bioassay was conducted in five gallon
glass vessels containing 15 liters of soft recerstituted water
composed of the following compounds in the a—ounts stated per
liter of deionized water:

48 mg NaRCO3

30 mg Caso, -2 H,0
30 mg HgSOA

2 rg KC1

This reconstituted water was prepared to vield & total
hardness of 40-48 mg/i as CaC0,. a total alxalinizv of 25-35
mg/l as €aC0, and an initial P4 of 7.2 to 7.6. <“he O-hour
measured control water pararmeters of this cdiluticn water were
dissolved oxygen 9.2 mg/l and pH 7.4. The well warer source
from which this dilution water was prepared had the charac- o
teristics shown in Table 1.

The test vessels were kept in a water bath at 22°C
(£1.0). The test fish were acclizated to the dilution water
and test temperature and held without food for 48-96 hours
prior to testing. An acclimation record is included in the
Raw Data. :

Eiological Test Procedure.

A range-finding test of 96-hours duration was conducted
to determine the concentration range for the definitive study. S
The preliminary test concentrations were set at 30, 100 and =~ -
. 320 mg/1. Based on the results of prelimirary testing, seven
- concentrations of the test compound, ranging in a logarithmic
series from 10 to 320 mg/l, with ten fish per concentration
‘ were selected for the def. nitive biloassay. Also included was
a dilution water control.” The fish were added to the test
~ chambers by random assignment within 30 minutes after addition
. of test material.  All test organisms were observed once every -
124 hours for mortality and abnormal (sub-lethal) effects. .

éachf244hout obéerva:;on,“k_
?. Biological Data Anﬁlyéis e

Statistical analysis of the concentration vs. effect data
(generally mortality) was obtained by emploving a computerized
LC o Prosram developed by Stephan et al. (4). This program
calculated the LC statistic and its 95 percent confidence
limits using the g?nomial, the moving average and the probit
tests, However, 1if no mortality occurred or if a dcse

respcnse could not be demonstrated over a reasonable range
(<37 to >63Z), an LC50 and/or its 95 percent confidence limits

000344 ABC LABS #36617~5 of 63




 BEST COPY AVAILABLE

could not be calculated. Three different methods of analyzing
the data were used since no one method of analysis 1is appro-
priate for all possible sets of data that =3y be obtaired.
The methed of calculation selected for presentation in this
report was thar whick gave the narrcwest confidence limits for
the LCSO (4, 5) although ail tkree models are valid. The
concentration-mortality curve was constructed fer the $6-hour
mertality data. The slope of the dose-responsa line was
reported as calculated by least squares regression analysis
{log of ccncentration vs. probit transformation of percert
mortaliecy).

RESULTS

The resulrs of the 96~hour static toxicity test with fathead minnow
(Pimephales promelas) exposed to E2366-7 are presented in Table 2.  “he
24=, 48- and %o-hecur LC p values for EI566-2 were >320, 160 and 57 g/l,
respectively. The 964%our slope of the dose-response curve was 16
(Figure 1). ail results were based or the nominal cencentraticons of 10,
18,732, 55, 106, 180 znd 320 mg/l. 4t G-hour, the 18, 32, S6, 100,180
and 520 mg/l solutions had a whire surface film. The amount of surface
fiim ircreased with the concentration from a very slight amount in the
16 mg/l solution to a thicker, nearly complete covering over the 320
mg/l solution. After 24 hours a slight surface film also appeared over
the 10 mg/l solution while the other solutions had a surface film
Increasing with the concentration. At the 72- and 96-hour observations
the 100, 180 and 320 mg/l solutions were cloudy and 21l solutjions had a
surface film that increased in proportion to the concentration. S

The 96-hour no-observed eifect concentration was estirated to be
<10 mg/l, the lowest concentration tested. The abnormal . effects of .. -
mortality, surfacing, loss of equilibrium, dark discoloravion, fish on
the bottom of test chamber, quiescence and/or excitab{lity were observed
in the 10, 18, 56, 100, 1680 and 32C mg/l test concentrations during the °
96-hour exposure period. One fish in the control chamber was quiescect
and on the bottom of the test chamber at the 96-hour observation. - The
10 =g/l chamber also had 202 mortality at 96 hours while the 18 and 32
mg/1 chaobers had O mortalicy. An examination of the fish culture and -
acclipation records for this test indicated that the fish were in good-
condition for testing (Raw Data). : - T R S S

Nominal test concentrations, mortality rates and water quality data

-are presented in Table 3. The dissolved oxygen,concenttéticns1rénged

from 6.8 to 9.8 mg/l during the test. These valuas represented 81 and
1172 saturation at 2z°C, respectively, and were considered adequate for .
testing 1), therefore, the test charbers were not aerated during
testing. The pH values ranged from 7.2 to 7.9. e

Gﬂﬂggs'
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The study was conducted following the intent of the Good Laboratorv
Practice Regulations (6) and the final report was reviewed by Analytical
Bio-Chemistry Laboratories' Quality Assurance Unit. All original raw

cata was provided to 3M Companv, with a copy retained at Analytical
Bio~Chemistry Laboratories.
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Chenical Characteristics of Well Water Used by
ABC's Aquatic Toxicology Division.

Parameter Concentration
b

Temperature 17 - 22°¢C

Dissolved Oxygena 7.4 - 9.1 ppmb
pH 7.6 - 8.4°
- Hardness (CaC03) 206 - 275 ppmb
Alkalinicy (Caco,) 224 - 336 ppa®
Conductivity 500 - 650 izhos/ca®
Total Organic Carbon 1.4 ppnc (0.9 - 2.8 ppm)d
Suspended Solids 0 - 1.3 ppmb
Aluninum <10 ppd

~ Arsenic <! ppb

Boron 2.25 ppn
Cadmium <3 ppb
Chromium <7 ppb
Cobalt = <3 ppb
Copper . <3 ppb
Iron 14 ppb
-Lead <30 ppb .

. “Mercury ‘ , : 0.43 ppb

il Nlckel . . <8 ppb

. Silver - - . | <4 ppb
Zinc o 2 ppb
Measured organophosphorus ’
pesticides : <0.14 ppb

i Measured orgénochlorine '
. pesticides plus PCB's <1.0 ppb

“BAfrer aeration

-;;PRecresénts seasonal variation, difference from one month to
" the next, will not exceed 10%

cAverage of 211 well water values from January-September, 1987
4Total monthly range of organic carbom

Sample dates: Trace elements = June 3, 1987, organophosphate
and organochlorine analyses = May 28, 1987.

00247
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TABLE 2

Acute Toxicity of E2566-2 to Fathead Minnow
(Pimephales promelas)

LC50 in nilligrams/liter {ppm)

24 hours 48 hours 96 hours
Y I
>320(P? 160¢> 5749

(120-2103€ (36-93)¢

"N'= 10 fish per concentration.

#Bicassay as conducted at 22°C (21.0), mean fish weight and length,
0.061 (20.037)g and 17 (22.7)mm. '

b
LC50

€952 confidence limits.

could rot be calculated due to insufficient mortality data.

The 96-hour no-observed efifect concertration could be estimated at <10
og/l. , _

The 96-hour slope of the dose-tesponse line was 16 as calculated by
"+ least squares regression analysis. AL L e ~,5EA'

All values were rounded to two significant figures following ABC S 0 F.
#8.7. - :

LC., calculated using.

50
(I)Binomial Method
(2 )Moving Average Method (.

(3)Probit Method

CO0O2A8
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TABLE 3

Hortality Ratn and Water Qunuty Measurements During the Acute Toxicity Test

of E2566-2 to Fathead Minnow (Pimephales promelas)

Water Qualiey
O-hours 48-hours

96-hours

Nominal N Pﬁrcensoggztulicy
24 w8 % Temp.  D.O. Terp.  D.0.

Concentration
(mg/1) . 24 _48 96 °C mp/l pH °C mg/l _ pH

Control [d ¢ 8.2 7 g.1 7.5

8.2 4 7.4

10 0
7.5

PERCENT MORTALITY

6.8

7.0

€9 3% ¢1-2199¢4 sy Hyy

issolved oxyge uturation correc:ed for altitude ‘at the test temperature of 22 c
49 84 ng/l. i s .




Figure 1

Slope of Dose-ﬁesponée Line at 96 Hours for E2566-2
to Fathead Minnow (Pimephales promelas)
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| QUALITY ASSURANCE STATEMENT

Quality Assuyrance Statement for final report #36617 entitled, "Acute
Toxicity of E2566-2 to Fathead Minnow (Pimephales promelas)," for Mr.
Mohamed Elnabarawy, 3M Company, St. Paul, Mimnesota.

In accordance with ABC Laboratcries' intent that all studies con-
ducted at our facilities are designed and function ir conformance with
good laboratory practice regulations and the protocolis for individual
laboratory studies, an inspection of the final report for E2566-2 was
conducted and found to be in an acceptable form by a member of our
Quality Assurance Unit. 4&n inspection cf the daily mortaiity rate of
the test organisms prior to the initiation of the study indicated they
were in good health and should rot bias the cbserved wmortality in the
study. A procedure audit was cornducted on January 8, 1988. EResults
were reported to the study director onmn January 8, 1988, Results were
reported to management on January 20, 1988. A final inspection of all
data and records on January 20, 1988 indicated that the report submitred
to you is an accurate reflection of the study as it was conducted by ABC
Laboratories.

Should you have any questions relating to the information provided

" in this statement or the function of our Quality Assurance Unit, please

contact the Quality Assurance Unit at your convenience.

’ \/- ¢ ‘(f /7 J .
D 1 Lokl ths fer
PhillipM. Buckfer Date
Quality Assurance Supervisor . .-

Co0oR52
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STUDY COMPLIANCE STATEMENT

Study Compliance Statement for ABC report #36617 entitled, "Acute
Toxicity of E2566-2 to Fathead Minnow (Pimephales promelas)," for Mr.
Mohamed Elrabarawy, 3M Cowmpany, St. Paul, Minnesota.

Ir accordance with ABC Laboratories' intent that all aquatic toxi~
city tests conducted by our facility follow gocd laboratory practices,
ABC's study director for the above test herein confirms that the study
was conducted in compliance with the OECD Principles of Good Laboratory
fractice Annex 2, C(81), OECD Guidelines for Testing of Chemicals.

.. ALl original raw data were provided to 3M Company, with a copyv
retained at Analytical Bio-Chemistry Laboratories.

) N
oo 5 qumma
Jane H. Bowman

. ABC Study Director




Raw Data Report
#36617

Acute Toxicity of E2566-2 to Fathead
Minnow (Pimephales promelas)

Some of the records which appear in this raw data appendix have
been provided as photocopies of originai records cn file ac ABC.
This has been done by necessity for certain data which are used
commonly in several studies at ABC. Such records include
acclimation records, organism culture legs and well water
chemical screen results. .
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