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-ethyl-N-
[(heptadecafluorooctyl)sulfonyi]-, 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 sample is 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: LCso 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 LCsy =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.



CONCLUSIONS

The FC-108-X 96-hour LCso for Pimephales promelas was detemmined 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

Reliabllity: 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.
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F1SH ACUTE TOlfCITY COH?ENDIUM

Subjecr: “Acute Towicity of E2566-2 to Fathead Minnow (Pimephales
promelas),” ABC Study Number 36617.

Sponsor: 3M Company

Testing Facility: Analytical Bio-Chemistry Laboratories, Inc.
Aquatic Toxicolegy Division

P.0. Box 1097 .

Columbia, Missouri 65205 (314-474-8579)

Locatfcn of Origical Raw Dati»anairinal Report:

3¥ Ccmpany :

St. Paul, Hinnesota 55106
Test Material: E2566-2
Test Concentrations: Conttol. XO. 18. 32. 56, 100. 180 and 320 mg/l
Dilution Water: 42 ugll (hardness). 3’ mg/l (alkalinity),

7.4 (pH) s

Test Dates: Inltiatioﬁ'in“

Termlné;igh“

' Leﬁg:h of Study: 9o-houts

'.f;st Séécies: Fathead Hlnn&w%(?iﬁéphilés préﬁélas)ii{
;SOUQCe of Organisms: ~ ABC Liﬁq 0T eg_iﬁ;hodéé_éuiéuteA,H-

Mean Weight: 0.0G61 g (°0 037 g)

" Mean Length: 17 or ( 2.; mm)  3& e
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FISH ACUTE TOXICITY COMPENDITM

Subiect: "Acute Toxicity of E2566-2 to Fatkead Minrncw (Pimephales
prozeloes),” ABC Study Number 36617,

Spounsor: 3¥ Company

Testing Facility:  Analyvtical Bio-Chemistry Laderatories, Irc.

Agquatic Toxicolegy Divisioz

P.0. Box 1097

Columbia, Misscuri 63205 (314-174-8579)
Locatfer of Original Raw Data and Final aepest:

M Cempany

St. Pauvi, Minnescta 55i06
Test Material: FEJIS6¢-C
Test Concentraticns: Control, 10, 18, 32, 56, i00, 150 and 320 nmg/l
Dilution Water: 42 mgf/l (hardness), 32 =g/l (alkalinity),

7.4 (ph)

Test Dates: Initiation - January 8, 1588

Te:mination - January 12, 1988

->Leﬁgth of Study: 96-houfs
Results: 96-hour LCSO - 57 ug/i (955 C.I. - 36-93 ng/l) } Sl
" 96-hour NOEL = <i0 mg/l '

96-hour Slope bfv:hé Ddse-gespéﬁsé“iinqvﬁas316‘

Test Species: Fathead Minnow (Pizmeplales ptomelas).;"‘

.

Source of Organisms: ABC Labqratdfiés‘iﬁ-hoﬁse culture

Mean Weight: 0.061 g (:0.037 g)

Mean Length: 17 gz (2.2 wa)
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SUMMARY

The scute toxicity of E2566-2 to fathead minnow (Pimephales
promelas) vas agsessed using the methods outlined by the Cormittee on
Methods for Toxicity Tests with . Aquatic Organlsms. Water quality
parameters of temperature, dissolved oxygen and pH were measured
throughout the test and were within acceptable limits. Culture and
. acclipation records indicated the  fish were in good condition for
testing. S

The study was conducted at the following nominal concentrations of
E2566-2; 10, 18, 32, 56, 100, 180 and 320 mg/l. At O-hour, the 18, 32,
56, 100, 180 and 320 mg/l solutions had a white surface film. The
awount of surface film increased with the concentration from a very
slight amount in the 18 mg/l solution to 2 thicker, nearly complete
covering over the 320 mg/l solution. After 24 hours, a slight surface
filn also appeared over the 10 g/l solution while the other solutions
,had a surface film increasing with .the concentration. At the 72- and

" 9€-hour observations the 100, 180 and 320 mg/l selutions were cloudy and

all solutions had a surface ﬁl.m_»that-:l.ncreased 4n proportion to the
ccncentration. Ten fish, with a mean weight of 0.061 (20.037) g and a
mean standard length of 17 (22,2) .mm, were exposed to each test
concentration and control. - S ’

The results of the ‘fc}'ﬁt day . static’ fish toxicity study using
E2566-2 are summarized below. The 24—, 48- and 72-hour LC., values were
also determined. The 96-hour slope of the dose response line was 16.

96-Hour LC 50

Compound - i (95% C.1.)
E2566-2 . 57 mgll

.Also, the results indicated a 96-hour,. no-observed effect concen-
tration could be estimared at <10.mg/l, the lowest concentration tested.
Abnormal effects of wortality, surfacing,: loss of equilibrium, dark
discoloration, fish ‘on” the  bottom of' test chambetr, quiescence and/or -
excitability were observed during the '96-hour exposure period in the 10,
18, 56, 100, 180 and 320 mg/l -test conceatrations. One fish in the =
control c.amber was quiescent and on ‘the bottom of the test chamber at

the 96-hour observation. . .
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INTRODUCT1ION

. This .static biosssay was performed by the Aquatic Toxicology
Division cof Analytical Bio-Chemistry Laboratories, Inc., Columbia,
Missouri, for 3M Company, from January 8, 1988 to January 12, 1988, The
purpose of this test was to determine the 24-, 46- and 96-hour LC
levels for E2566-2 to fathead minnow (Pimephales promelas), SR
preliminary range-finding study was conducted from December 31, 1987 to
January 4, 1988 to dctermine the concentration range for the definitive
bioassay. The study was conducted following the procedures outlined in
ABC Protocol Number 76G1 (Raw Data), as approved by Mr. Mohamed

.Elnabarawy, -3M Company, on January 7, 1968

METHODS AND MATERIALS

The proccdures for static biloassay, as described {n Methods of
Acute Toxicity Tests with Fish, Macroinvertebrates and Amphibians (1)
and Standard Methods for Examination ot Wiater and Wastewater (2), were
used in this experiment.

RS N Test Fish

The fathead minnow (ABC Lot 2287 THF) 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 to
testing. ish culture techniques used were basically those
degcribec by Braukn et al.” (3). A daily record of fish
observations during the holding period, along with any
prophylactic or therapeutic disease treatments, is included in
the PRaw Data, ‘During -this perfod, the fish received a atan-

dard commercial. fish food occasionally supplemented with brine  ~ : *.~ .-

_ shrimp nauplii (Artemis sp.) daily until 48-96 hours prior to
. .testing at which time feeding was discontinued. The fathead
. . minnow used for this experiment had a mean weight of 0.06}

"{20.037) g and a mean standard length of 17 (£2.2) mm, Thil}
. gave a test chamber loading biomass of 0.041 g/l for’ the

“defini{tive study. Weight and length measurements were made on
the control group of fiash at the termina:lon of the test and
are includcd 1n the Raw Dnta. :

- fii;::5rest Haterisl
- The !2566-2 sample was receivcd on December 29. 1987. 1n

‘*'good cenditfon. The sample upon receipt wac observed to be a

;:foan -yellow 1liquid and was stored at room temperature,
“"Sagple purity was .not specified. The definitive test

test concentrations were based on the total compound, f.e, not
corrected for samplce  purity. All standard welghts and
dijction values are listed in the Raw Data. v

ABC LABS #366i7-8 of 63
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Test Water

The static fish bioassay was conducted in {ive gallon -
SR glass vessels containing 15 liters of soft recenstituted water
2 composed of the following compounds 1o the a—~ounts stated. per
T liter of deionized water:

48 mg NaHCO,

30 ng CaSQl.-Z 1,0
30 mg MgSO,
2 mg KC1

This reconstituted water was prepared to vield & total
hardness of 40-48 mg/l as CaC0,, a total aixaiinity of 25-35
mg/l as CaCO, and an initial % of 7.2 to 7.&. The C-hour
measured control water pararmeters of this dilution water were
dissolved oxygen 9.3 mg/l and pH 7.4. The well wazer source '
from which: this dilution water was prepared had the charac- - . .
teristics shown in Table 1. o

e The test vessels vere kep: in a water bath at 22°C
(£1.0). The test fish were acclimated to the dilution water
and test tenperature and held without food for 48-96 hours .
prior to testing.”  An acclimation record is included in the .. -

. Raw Data.

e Iv. Biological Test Procedure

.- - e : . A range-finding test of 96-hours duration was conducted -
e o ... to determine the concentration range for the definitive study.
- - © * "' The preliminary test concentrations were set at 30, 100 and
BRI e © . 320 mg/l. Based on the results of prelimirary testing, seven .
E - : R . concentrations .of .the test compound, ranging in a logarithmic -
A ' .. .series from 10 to 320 mg/l, with ten fish per concentration
g T ; - 7. were selected for the def. ‘nitive biloassay. Alsoc included was . :

a dilution water control. The fish were added to the test :
= - A . , chambers by random assignment within 30 minutes after addition -
- : S - " of test materfal.’, All test organisms were observed once every :
) ' .24 hours for mortality and abnormal (sub-lethal) effects. Any -
dead individuala vere’ renoved fron :he test chambers nfter
each 24-hour observation. ,' ; : -

. V. Biologica] Data Analysis

ST e T e Statistica] analyais of che concentration vs. effect data
RN e . © - (generally mortality) was obtained by emploving a conpnterlzed -
Lo : S © . LC., program devaloped by Stephan et al. (4). 7This program’
. - - : ¢ " calculated the LC., statistic and its 95 percent confidence
4 o B ) ) ~limits using the anonial. the moving average and the probit -
- . ~ tests., However, 1if no mortality occurred or 1if  a dcse’
SR ’ : ' “'response could not be demonstrated over a . reasonable ramge .-
SR e ' (<37 to >632), an 1Cq, and/or its 95 percent confidence limits .~ -

" ABC LABS #36617-5 of 63. -




could not be calculated. Three different methods of analyzing
the data were used since no one method of analysis is appro-
priate for ali possible sets of data that may be obtaired.
The method of calculaticn selected for presentation in this
report was that which gave the narrowest cenfidence limits for
the LCSO (4, 5) although all three models are valid. . The
concentfration-mortality curve was constructed for the S6-hour
mertality data. The slope of the dose-response .line was
reported as calculated by least squares regression analysis
{log of cencentration vs. probit transfo'nation of percernt
mortality).

RESULTS

The results of the 96-hour static toxicity test with fathead minnow
(Pimephales nromelas) exposed to £°566-2 are presented in Table 2, “%he
24=-, 48~ and 9o~hecur values for EIS566~2 were >320, 160 and 57 mg/l,
respectively. The 96-;10\1r slope cf the dose-response curve was 16
(Figure 1). all results were based on the nominal concentraticns of 10,
18, 32, 55, 106, 18U and 320 =g/l. At O-hour, the 18, 32, 56, 100,180
and 320 mg/l solutions had a white surface film. The amount of- surface
fiim ircreased with the concentration from a very slight amcunt in the
16 mg/l solution to a thicker, nearly complete covering over the 320
ng/l solution. After 24 hours a slight surface filz 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 220 mg/l solutions were cloudy and all solutions had a
surface filz that increased in proportion to the concen::ation.

The 96-hour no-observed effect concentration was estinated to?be ;'“
<10 mg/l, the lowest concentration tested. The abnormal’ effects. of .
mortality, surfacing, loss of equilibrium, dark discolota\ion, fish on':

"-_ the bottom of test chamber, quiescence and/or excitability were observed -

in the 10, 18, S6, 100, 18U and 320 mg/l test concentratiocns.during the
96-hour exposure period. One fish in the control chamber was. quiescert
and on the bottom of the test chazber at the 96~hour observation.’ - The -
10 mg/l chamber also had 201 mortality at 96 hours while the 18 and 32
wg/1 chambers had 0 mortality. Aan examination of the fish culture ‘and
acclination records for this test !ndicated that the fish ue:e in 8 od -
,”condition for testing (Raw Data) .

Nominal test concentrations, mor:ality rates and water q lity_data :
< -are ‘presented in Table 3. The dissclved oxygen. concentrations .ranged
from 6.8 to 9.8 mg/l during the test. These values represented 81 and -
117% saturation at 22°C, respectively, and were considered adequate for .
- testing' 1), therefore, the test chacbers were not aeta:ed during
testing. The pH values ranged ‘from 7.2 to 7. 9. .

ABC LABS #36617-10 of 63 .




The study was conducted following the intent of the Good Laboratory
Practice Regulations (6) end the final report was reviewed by Analytical
Bio-Chemistry Laboratories' Quality Assurance Unit. All original raw
cata was provided to 3M Company, with a2 copy retained at Analytical
Bio-Chemistry Laboratories.




Chenical Characteristics of Well Water Used by
ABC's Aquatic Toxicology Division.

Parameter

Concentration

Temperature
Dissolved Oxygena
pH

- Hardness (CaC03)
Alkalinicy (CaCOs)
Conductivity
Total Organic Carbon
Suspended Solids
Aluninum

. Arsenic

Boron

Cadmium

"~ Chromium
. Cobalt

Copper
Iron
" ‘Lead

‘Measured organophosphorus

_‘pesticides

_szasured orgauochlorine
'pesticides plus Pcs'

7 - 22°¢®

7.4 - 9.1 ppz®
7.6 - 8.4°

206 - 275 ppa®
224 - 336 ppa’

500 - 650 ::bosfcab

A ppnc (0.9 - 2.8 ppm)

0-1.3 ppmb

<10 ppd
<! ppd
2.25 ppn
<3 ppb
<7 ppd
<3 ppb
<3 ppb
14 ppb
<30 ppd
0.43 ppb
<8 ppb
<4 ppb
" 2ppb

<0.14 ppb

<1.0 be\'f?_;: *¥a”

‘8pfter aeration

':bRe:?esents seasonal varia:ion. difference from one month to S

" the next, will not exceed 10% -

Avetage of ell well water values from January-September, 1987

dTotal monthly range of organic carbon

Sample dates: Trace elements = June 3, 1987, ctganophospha:e
and organochlorine analyses = May 28, 1987.
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TABLE 2
Acute Toxicity of E2566-2 to Fathead Mirnow
(Pimephales promelas)

1C.. in milligrams/liter {ppa)

50
Cozpound 24 hours 48 hours 96 hours
(3) 57(;)

E2566-2° >320(P? 160

(120-2103€ (36-93)¢

"N = 10 fish per concentration.
3picassay as conducted at 22°C (:1.0), mean fish weight and length,
0.061 (x0.037)g and 17 (22.7)mm. . ,

b

LC., could not be calculated due ;o‘insufficient'iottaiiéy d$té; .

50
€952 confidence limits.

The 96-hour no-observed effect concertration cculd be estinated at <10
mg/l. Sl . . o

The . 96-hour slope of the dose-tesponse line uas 16 as calculated byiﬁ'
"~ least squares regression analysis.~”,; ; :
All values vere rounded to. :uo signific at ‘figures oxioﬁihgjanc‘s.o;é.
#8.7. o S e Ll

Lcso calculated using:

(I)Binomial Hethod

' (Z)Moving Average Hethod

(3)Prob1: Method

ABC LABS #36617-13 of 63




" TABLE 3

: Hornuty Rncl lnd Hator Qucllty Heasurements During the Acute Toxicity Test
of E2366-2 to Fathead Ninnow (Pimephales promelas)

Water Quality

O-hours 48-hours 96-hours

"~ Nominal . Pcreen‘:hz::nuty .
Concentration ——— Temp, D.O, Temp. D.O, Tewp.
L]
C

(og/) 48 'c wp/l rp/l  ph _°C

22 9.3 2

Control

¢
0 . <2 9.2 ) 8,2
[4

PERCENT MORTALITY

€9 39 S1-2199¢# savT Wy

80 85 %0

60 70

40 50




R . Figure 1 .
Slope of Dose-Response Line at 96 Hours for E2566-2
to Fathead Minnow (Pimerhales Erom.-las) :

_/




LITERATURE CITED

8

(2)

(3)

(4)

(5

(6)

;:.'230 53922-53944.'

Committee on Methods for Toxicity Tests with Aquatic Organisms (C.

" E. Stephan, Chairman). 1975. Methods for Acute Toxicity Tests

with Fish, Macroinvertebrates acd Amphibians. Environmental
Protection Agencwv, Fcological Research Series EPA-560/3-75-009,
April, 1975. 61 p. .

Americar Public Health Aséociation. 1980. Standardé Methods for
the Examination of Water and Wastewater. 15th ed. Washingron, DC.
1134 p. SRR

Brauhn, J. L. and R. . Schoettger. 1975. Acquisition ané Culture
of Research Fish: Rainbow Trcut, Fathead Minnows, Channel Catfish
and Bluegills. Environmental Protection Agencv, Ecclogical Re-
search Series EPA-660/3-75-01l1, May, 1975. 45 p.

Stephan, C. E., K. A. Busch, R. Smith, J. Burke and R. W. Andrew.
1978. A corputer program for calculating an LC_.. V. S. Environ-
mental Protection = Agency, Duluth, Micpesotd, pre-publicatien

. manuscript, August, 1978.

Stephan, C. 1977. Methods for calculating an LC or F- £45-84. In
F. L. Mayer and J. L. Hamelink (eds.). Aquatit Toxicoclogy and
Hazard Evaluation. ASTM Special Technical Publication €34. ASTM.
Philadelphia. ST

(a) U.S. Food and Drug - Administration. 1978. Nonclirical
Laburatory Studies, . Good . Laboratory Practice Regulations
(21 CFR, Part 58). Federal Register, Vol. 42, No. 247:59986-
60025 : PR ’ o

(b) 'U. S. Envircumental . Protection Agency. 1983,  Pesticide

Programs; Good . Laboratbty -.Practice Standards; Final - Rule
- (40 CFR, Part 160) ' :Federal Registet, Vol. 4E, No. 230:
53946-53969. T SO ﬁ;;'. . ' :

(c) U. S. Environnental Ptotection Asency. 1963. Toxic 'Sub-

stances Conttol. Good . Laboratory Practice Standards; Final L

~ Rule (40 CFR, - Parc .792).  Feder

Register, Vol. aa- ho. :

]idji Orsanization for ‘Economic Coopetation ‘and Develop ent. 1981.

- OECD Guidelines for Testing of Chemicals, Principles of Good o
o Laboratoty Practice Annex 2, C(81) O(Final) 7-28. g

ABC LABS #36617-16 of 63




" QUALITY ASSURANCE STATEMENT

Quality Assurance Statement for final report 236617 entitled;‘"Acufe
Toxicity of E2566-2 to Fathead Minnow (Pimephales prozelas),” for Mr.
Mohamed Elnabarawy, 3M Company, St. Paul, Minnesota.

In accordance with ABC Laboratcries' intent that all studies con-
ducted at our facilities are designed and ifunction in conformance with
good laboratory practice regulations and thke protocols 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. An inspection of the daily mortality rate of
the test organisms prior to the inictiation of the study indicated they
were in good health and should rot bias the chbserved mortality in the
study. A procedure audit was cornducted on January 8, 1988. Results
were reported to the study directer on January §, I28f. 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 submitted
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 cf our Quality Assurance Unit, please
contact the Quality Assurance Unit at your coavenience. R

VR
'\/- ¢ w o f ’ .
DUt 7 fouck e thafee
Phillip/M. Buckler .. .Date .
Quality Assurance Sgpervisop SRR




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 Company, St. Paul, Minnesota.

In accordance with ABC lLaboratories' 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
Ffractice Annex 2, C(81), OECD Guidelines for Testing of Chemicals.

All original raw data were provided to 3M Ccnpany, uith a copy
retained at Analytical Bio-Chemistry Laboratories.

__‘:gf-..l_ PZ' A, WA . ‘..‘* [
. Jane H. Bowman Date
S . . ABC Study Director
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o 'Raw Data Report
N #36617

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

— NOTE: Some of the records which appear in this raw data appendix have
T been provided as photocopies of originai records on file at 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 lcgs and well water

chemical screen results.

 F2.0019000b3 -




