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ACUTE TOXICITY TO FISH

TEST SUBSTANCE

Identity: Perfluorooctanesulfonate, DEA salt; may also be referred to as
PFOS DEA salt, FC-99, or 3M Sample No. 2. (1-Octanesulfonic:
acid, 1,1,2,2.3,3,4,4,5,5,6,6,7,7,8,8,8-heptadecafluoro-, compd.
with 2,2"iminobislethanol] (1:1), CAS # 70225-14-8)

Remarks: Test sample is a mixture of the test substance in water
(approximately 25% test substance and 75% water). Al values reported
relate to this mixture. No calculations were made to adjust for the actual
concentrationof the test substance inthetest sample.

METHOD

Method: Environmental Protection Agency, Ecological Research Series
EPA-660/3-75-009, April, 1975. Standard Methods.

Type: Static acute
GLP: Yes
Year completed: 1979
Species: Lepomis macrochirus
Supplier: Osage Catfisheries, Inc. in Osage Beach, Missouri.
Analytical monitoring: pH and DO / ammonia content
Exposure period: 96-hours
Statistical methods: Probit analysis. :
Test fish age: Not noted.
Length and welght: Average length = 28.6 +2.17 mm.

Average weight = 0.60 + 0.15.
Loading: 02g fish /L.
Pretreatment: None

Test conditions:
Dilution water: Laboratory well water
Dilution water chemistry:

Dissolved Oxygen: 9.3 mglL
hardness: 255 mglL as CaCOy
alkalinity: 368 mg/L as CaCO3
pH: 7.8

Conductivity: 50 pmhos/cm

Stock and test solution preparation: Primary stock prepared in
deionized water at a concentration of 150 mg/mL. The test
concentrations were prepared by transferring appropriate aliquots

001566



of the stock standard directly to the test chambers. The test
solutions were noted to foam when stirring in toxicant aliquots.
Test concentrations were prepared based on total sample, not on
percent concentration of the test substance in the test sample.
Concentrations dosing rate: Once
Stability of the test chemical solutions: Not noted
Exposure vessels: 40liter glass aquaria containing 30L of test
solution.
Numberof replicates: one
Numberoffish per replicate: ten
Numberof concentrations: six plus a negative control
Water chemistry during the study:

Dissolved oxygen range (0-96 hours):
. 60-8.4mglL (control exposure)

5.8-8.3 mg/L (18 mg/L exposure)
pH range (0 - 96 hours)

82-83 (control exposure)
83-83 (18 mg/L exposure)

Test temperature: Temperature held constant at 22°C
through use ofa water bath for test vessels.

RESULTS

Nominal concentrations: Bk control, 18, 37, 75, 160, 320, 650 mg/L
Element value: 24-hour LCso = 460 (370-580) mg/L

48-hour LCs = 370 (296-470) mg/L
96-hour LCso= 31 (22-43) mg/L.
96-hour NOEC = 18 mg/L (C.l. not calculated)

All element values based on nominal concentrations

Statistical Evaluation of Mortality:
Probit analysis was used to calculate LCs; values and the corresponding
confidence limits.

Quality Check for Test Organism Health:
‘The bluegill sunfish were challenged with a reference compound,
Antimycin A. The observed 96-hour LCso and 95% confidence limits (C.L.)
were within the 95% confidence limits reported in the literature, indicating
that the fish were in good condition.
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Cumulative percent mortality:

NonsialTot Cae., 2000s“mot

LoToToTww]

Loo[www[ wm]

CONCLUSIONS

‘The test sample 96-hour LCso for bluegill sunfish was determined to be 31
mg/L with a 95% confidence interval of 22-43 mg/L. The 96-hour no
observed effect concentration was 18 mg/L.

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

pataQuAUTY0000000000000

Reliability: Kiimisch ranking 2. This study, while well conducted, lacks
analytical data for determination ofthe test substance concentration in the
test solutions and determination of the sample purity. There were also
gaps in the measurement of water quality criteria for a number of the
concentrations at given time intervals.

REFERENCI

‘This study was conducted by Analytical BioChemistry Laboratories, Inc. of
Columbia, Missouri on behalf of the 3M Company.

OTHER —S———————
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sweuRy
~ The acute toxicity of 34 Sample No. 2 to bluegill sunfish (Lepomis

- macrochirus) was assessed using the methods outlined by the Committee on
Hethods for Toxicity Tests with Aquatic Organisms (1). Vater quality
parameters of temperature, dissolved oxygen, pil and ammonia vere meas-
lred throughout the test and ere vithin acceptable limits.

As a quality check, the bluegill sunfish were challenged vith a
- reference compound, Antimyein A. The observed 96 hour LCso and 95%

confidence Limits (C.I.) were within the 95% confidence limits reported
in the literature (2), indicating that the fish were ia good condition.

The results of the four day static fish toxicity study using blue-
8411 sunfish are summarized below.

96-hour LCgo
Compound 95% C.1.3
3 Sample No. 2 31 mg/L

- (22-43 mg/1)
Mntinycin A 0.000029 ng/L

(0.000021-0.000040 mg/1)

- Also, the results indicated a 96 hour, no observed effect concen-
v tration of 18 sg/l. -
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INTRODUCTION
-— This static bioassay was performed at the aquatic bioassay labora- tory of Analytical BioChemistry Laboratories, Inc., Columbia, Nissouri,for 3H Company, fron June 12 to June 16, 1979, as authorized in a letter

from 3M Company on June 6, 1979 (Appendix I). The purpose of this test
vas to determine the 24, 48 and 96 hour LCgo levels for 34 Sample No. 2to bluegill sustish (Lipoais macrochirus). The study wos perforsed
following the procedures outlined in ABC Protocol Nasber 7601

- (Appendix I).

YETHODS AD MATERIALS
The procedures for static bioassay, as described in Standard Heth- ods for Examination of Water aad Wastewater (3) and Hethods of Acute

Toxicity Tests with Fish, Hacroiavertebrates and Amphibians(1), vere
used in this experimeat. The bluegill sunfish used in the test vere
Obtained fron Osage catfisheries, Inc. in Osage Beach, Missouri. The
Fish were ideatified to species using the taxonomic Keys developed by
Eddy (4). All test fish were held in culture tanks on a 16 hour day-- Light photoperiod snd observed for at least fourteen daye prior to
testing. Fish culture techniques used were basically those described by
Brauhn et. al. (5). A daily record of fish observations during the
holding period, along with prophylactic snd therapeutic disease treat-
Dents, is included in Appendix I. During this period, the fish received
2 Standard comercial fish food (Rangen's) daily until 48 hours prior to

- Testing at vhich tine feeding vas discontinued. The bluegill sunfish
v. used for this experiment had a mean weight of 0.60 g and a mean standard

Tength of 28.6 m. Weight aad length beasuresents vere made on a repre-
sentative group of Fish prior to the test and ate included in Appendix
i

. The static fish bioassay was conducted in 40 liter glass aquaria
containing 30 liters of laboratory well water. Characteristics of this
ailution water are shown in Table 1.

These vessels were kept in a vater bath at 22°C (1.0). The test
fish vere acclimated to the dilution vater and test temperature and held

- without food 48 hours prior to testing. -
Based on the results of preliminary testing with fathead minnows

(Pinephales pronclas) by 3H Company, six concentrations of the test
Compound, ranging in a logarithmic series for 18 to 650 mg/l, with ten
£ioh per concentration vere selected for definitive bioassay. The fish

- Were added to the teat chabers by stratified random sssigument within
50 minutes after addition of tosicant aliquots. The use of 40 liter
Fass aquaria for this study vas suthorized by 3H Company (Appendix 1).

The 34 Sample No. 2 standard was received on June 8, 1979, in good
condition. The sample upon receipt was observed to be & yellow liquid

<0 and was stored at room temperature (22°C). Sample purity was not pro-
Vided; therefore, the test concentrations were prepared based on the

- Total’ compound. The test Conceatrations were prepared by transferringSppropriste aliquots of a stock standard directly to the test chambers.
2
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The stock standard vas prepared in deionized ater. The test solutionswere noted to foam when stirring in toxicant aliquots. All standard~- weights and dilution values are listed in Appendix I.

RESULTS
Table 2 preseats the predicted LCso values and 95% confidence in-

tervals for 3 Sample No. 2 and the reference test against Antimycin A,
- a piscicide. These values were obtained by employing the statistical

method described by Litchfield and Wilcoxon (6). Mortality rates, test
concentrations and water quality data are presented in Table 3.

The dissolved oxygen concentration which stayed between 40 and 100%
saturation was considered adequate for testing. The pH values remained

- consistent with the control throughout the study. The ammonia concen-
trations were below the toxic limit (71).

The study was conducted following the intent of the Good Laboratory
Practice Regulations (8) and the final report vas reviewed by Analytical
BioCheaistry Laboratories’ Quality Assurance Unit. ALL original raw

- data was provided to 3 Company, with a copy retained at Analytical
BioChenistry Laboratories.

~N
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- Chemical Characteristics of Vell Water at
ABC's Aquatic Bioassay Laboratory.

Parameter Concentration
N Dissolved Oxygen 9.3 ppm

ok 8.2
Hardness (CacOg) 255 ppm
Allinity (CaC05) 368 ppa

- Conductivity 50 unhos/ca
Total Amonia (is) <0.05 ppm
Koy 0.15 pp

: Ortho-Phosphate 0.10 ppa
- Alumina <0.01 ppa

Arsenic <0.001 pp
Cadmium <0.001 ppm
Chromium 0.001 gpa

- te Cobalt <0.001 ppm
Copper : <0.01 pro
Iron 0.012 ppm
Lead 0.009 ppm

~ Mercury <0.0001 ppm
Nickel 0.0157 pps .
zine <0.01 pou
ove 0 ng/1

~ Diazinon <0 ag)
Disyston «20 ng/L
Methyl Pazsthion <0 ng/1

Malathion 110 2g/1
~ Ethyl Parathion <0 ng/L

“
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nz 2
The Acute Toxicity of 30 Saeple No. 2

484 Aatiagesa A to Bluegsll Suntish (Lepomis sacrochirus)

L650 1a atlligrass/iiter (opm)
_comonns 24 bows 48 hous 96 bours |
1 Semple No. 2 w sn a

Gros socio ais
Jatisycia av 0.000070 0.000080 0.000025

(0.000036-0.000088)++ (0.000032-0.000050)++ (0.000031-0.600040)w+

|
“Boissay as conducted at 22°C (£1.0), mesn veight 43d leagth, 0.60 g aad 8.6 mm.
95% contidence taterval.
“smtacimycia standard obtained from Sigas Chemical Company, Type III, crystalline, Lot 1250-0152.
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Quality Assurance Statement for final report #23893 entitled, "AcuteToxicity of 3 Sample No. 2 to Bluegill Sunfish (Lepomis macrochirus),”- for Dale Bacon, 3M Company, St. Paul, Minnesota. =

In accordance with ABC Laboratories intent that all studies con-
ducted at our facilities are designed and function in conformance with
00d laboratory practice regulations and the protocols for individual
Laboratory studies, sn inspection of the final report for 31 Sample- No. 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 organisas prior to the initiation of the study indicated they
were in good health and should not bias the observed mortality in the
study. It vas also noted that since the purity of the compound being
tested had apt been supplied, the LCso would have to be calculated based

- on nominal concentrations of the total compound. A final inspection of
all data and records on June 20, 1979, indicated that the report sub-
mitted 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 statesent or the function of our Quality Assurance Unit, please

contact me at your convenience.

— . 79
aA Ault Date
Lity Assurance Officer

8
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1 ANALYTICAL BIOCHEMISTRY LABS
Aquatic Bioassay Lab

~ BESTCOPY AVAILABLE Acute Toxicity Bioassay
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ANALYTICAL BIOCHEMISTRY LABORATORIES. Aquatic Bioassay Laboratory
Acute Toxicity Bioassay

_~ Probit Analysis Work Sheet

“toxicant __3m2 Date tested Gla - b/io/2g
Test Species Blugay fu w Se Date reported [py7/29
Lab Nunber_._ 2 3gq3 Temperature____220C.
“Exposure period 24 [ig Water quality well Hoo

Concentration | No. dead ; Observed %| Expected % lo 5 | contribution
0 | total no.| mortality| mortality {OF to Chi

~ : one lo — 1-3 —
1 ° o ol o.evo

or 0 tl o.
“ ET) ] 7 Ti 00

- — i 1 i!

“ial onimals = 30 Total contribution to Chi___(D.(£0
Kk =9| chiz- contribution Xtotalanimals= _[-O

. to chi %
egy = _b GO oni? (p05) for (k-2)_L deg.ofFreedom = 5-H

“ey, = AGO . .
Lie = _320
Sm10g JIC, + LoyiC, =

so, 2 .“5.0% 4%%0 14%
z

Confidence limits (.05) for Less
we20 .

“FLNW = [28 2so =Aon 3l0-
Leo / F Lg = lower limit = 370
Lo3g X FL ,g = upper limit = EEO

« Anatysis bys lg - Aguetic. Siclyiit lfve by om Tries Gace
Checked ey: ZH J]fb vate: ¢/fe/os
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11

ANALYTICAL BIOCHEMISTRY LABORATORIES~ Aquatic Bioassay Laboratory
Acute Toxicity Bioassay

i. Probit Analysis Work Sheet
~loxicant 3m-2- Date tested - 17 > Geld
Test Species ; iin Date reported / 2/29

Lab Nusber. Temperature ___5 per
“exposure period 48 ps Water quality(xe2@Heo—_— ee eyee eo

Concentragion | No. dead auserved 1| Expected | | contrivution. yy | U7 toto no.| ‘moriatity| moresticy Joos] to chi
N of [ o hye

1 o 0 i ol gee
20 Zz zo | o.
50 o A 9 11.31 0.00

~ Ea i | i 1

1o_ovr
Stel animals»30 Total contribution to Chi_____0.0£q

K —— €hi2- contribution Xtotalanimls= 0.59
. to Chi K

1 = _490 Chi® (p05) for (k-2)_L dep. offreedom =_ZEL
“ie, «370
tes = AZo
$510, /1C,, +LS /16, =
TeBS .

“se te=)32 .z
Confidence linits (.05) for Lcsg

wMe__JO .en RTE 2 ABhien -STOmulfeto-10 ped)
Lego / £ Ley = Tower limit = 290 .
Logo X £ LC, = upper limit = 470

~ Analysis by:_( arteSe Pega, Rioloy C7" Gag
v ” (i1ame) (Title) (Date,

Checked By: Jaf) Fork Dates gaps
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ANALYTICAL BIOCHEMISTRY LABORATORIES

~- Aquatic Bioassay Laboratory
Acute Toxicity Bioassay

a Probit Analysis Work Sheet
~Toxicant, m2 Date tested Yn = fof
Test Species, q A Date reported. Ll (29.

Lab Number Temperature_ 2.2.%C

“exposure period_Qp us vater quality (0.000 Hoo

Concentration | No. dead ; Observed %| Expected % lo 2 | contribution
. 0 | total no.| mortality | mortality 19-E! to chi

~ — ~~ oO; lo JE py
| | aad

L & |

- | © ‘190 ! 5 i :

: ! 00 (99)! lo! oooo

—rrr
Tannl animals wo4O Total contribution to Chi_____Q.2bn

K - 4 Chi2- contribution Xtotalanimals= 2.60
. to Chl K 9
a=Se oom” (pe.05) for (k-2) Zodeg. offreedom =
T=31 Sa
tee= {8 ivy
$= 1g /LCy, + LE MIC, (=
at

> sz, 3 :seKiesapm0 .z
Confidence limits (.05) for LCs

Ne__ 20 . .
“fignstNw = [39 QQ ke 65 = 3] gl (22-45mys)43 m

Lego 7 Legg= lower limit = 22 .
LegoX F LCgy= upper limit = 43 .

~ Amalysis by: ic Biola: I
. Triana) > (Title) (Bate)

Checked: sy: LAD Jobe vate: (frtsn
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‘Aquatic Bioassay Lab

ETE Acute Toxicity Bioassay
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.- ANALYTICAL BIOCHEMISTRY LABORATORIESel Aquatic Bioassay Laboratory
Acute Toxicity Bioassay

oe Probit Analysis Work Sheet
Ioxicant. Aetn c A Date tested - b! = o/t5/1a

Test Species, 0 Date reported Glistag
Lab Number, gr Temperature 22.0C
Snposure period, 24 he Water quality_ f2pcon bro

a i i ibutilConcentration | No. dead ; Observed%| Expected %| | Contribution
0 i total no.| mortality| mortality |9-E! to chi

= Commeoc” ~~ Ono | © = 1 = =
0.000032 | 9,0 . . joi oc.oee

0000 2/10 2 = ol oeso
one |__tor0 gz lial.

~ - i - 1
} / | i

Tota:animals = 20 Total contribution to Chi_____0-046
K - 3 Chi2- contribution Xtota)animsls=_04§

, toch K
gy = Q-030dp . thi” (p=.05) for (k-2)_|deg: offroedon = _3.94

go = 9.00070 " |1c16 = 000054
S LCG/LC, + Le i =
Tower2

soSR emt (29 CL -2
Confidence linits (.05) for LCso -

we__1O . .
Tle msNW = (25. Bb 1650 = O2RTIOWY foooemo erally
eso/  LCgo = lower limit = guoowosi . ©
Logg X f LC, = upper limit =pasn§F BN .
~aalvsis by: 4 1:Lad ollie Augie(Title) Fiat ? Hp
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oo ANALYTICAL BIOCHEMISTRY LABORATORIES

- Aquatic Bioassay Laboratory
Acute Toxicity Bioassay

- Probit Analysis Work Sheet
aoxiant, ArtimaginA Date tested_- (4 —@l%/29
Test Species it SSL bate reported bsg
Lab Number, Temperature___220C
Ewposure period’ 4hes Water quality.

T = 1 T

Concentration | No. dead Observed %| Expected% | Contribution

. | / total no. pred prt Jos to Chi
< orzo iw Olio _- ==] —

: L000 I or10 oO (li 1 i 000
Loss 2/ ° 3 lol owe
L000 | to, | 4) aio.

: 1 > r T 1

. z J i

’ i [I
Tore animals = 30 Total contribution to Chi______O-045

K - > Chi2~ contribution Xtotalanimals= _O-4%
. Lech ®
LCgy = 0.0008 chi? (p-.05)for (k-2)_ deg. offreedon = J-84
XC, = Oooo . : .
L616 = ©:00003) ~
S mC/IC + LC ie

10900 2 co
Y= dot “Gwoz)a 1.30Et . .
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No. Ie) . .¥ Leg = 52-7 JN = (126 4B writes = ooredonglGromonazommesc
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. 4% ANALYTICAL BIOCHEMISTRY LABORATORIES. . Aquatic Bioassay Laboratory

Acute Toxicity Bioassay

- Probit Analysis Work Sheet
Toxicant. Autiomacin A Date tested _-_(Q[( — &is/7g
Test SpeciesBloggit Sufi “8 vate repories__b/i5/7
Lab Number,[brineeTyicant Tenperature____ 22°C
Exposure period 9 3 hes. Water quality econ 20

Concentration | No. dead | Observed%| Expected % | | conceibution
. | / total ro. ens | worcality |9°F1 to Chi
< onTReC Of : = - 1 =

9-03000 t 2, zo i ol ozo
003 ’ © | po

~ 0000 | 12710 | 102 fg) 124i 0.020
. i 1 i

_—ri
Yor_ animals =RO Total contribution to chi___O-18D

K —_—3 Chi2- contribution Xtotalanimals=_(-BO
: , toch K
Ly = Qosoeliz oni” (p05) for (k-2)_l deg. of freedom = SRG
cy = bosoozq i
L036 = Q.000020
Sm 10 JIC, + LE JIC, =
[vr—pe .3 Eg [44

2
Confidence limits (.0) for LCs :

we(0 ag. .
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oso/ F 1Cgq= Tower Vimit =p.omoz . .
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ANALYTICAL BIOCHEMISTRY LABS
- SESTCOPYAVAILABLE AQUATIC BIOASSAY LAB CC

"TEST FISH MEASUREMENTS Co
he n ee

Test: 3M Sawples | —9, BLE Stehes :
Test Species: Hl lsu. Lot No. 1579

«source: (Og Date Measured Glirlrg
Group Measured: iy soe iy

< Fish No. 2 Standard - Weight
©Length (mm) SS a

1 9 -_ 0-68
= z - 27 : 0.42

mS —— 30 o-%0

— |2a=|ode
lie 8 o 0. 58

! 5 30 - - .0.bz.
: 7 30 . . 0.6%
= 8 - o 072 -

2 : o ; oz :
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Hean .
eight @ : 0.60 (shz=0.15
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_ Prepares Calg,pr Onecred ay: JL ) folie
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: BEST COPY AVAILABLE, ABC Aquatic Research Laboratory
ish Requisition and Disposition Record

species: J, nf) Su fob Date Rec: s/c/oq Lot #:~<L /57¢
source: Dodie (G45: hetes No. Rec.: 000 Tank #: i

A— Use’ Bioadisiyy

Comments
OO
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_—

Size andDispositionRecord
Length Weight § Length Weight #Date (mm) (gm) Used Date (mm) (gm) Us

IrestmentRecord

te DrugUsed Sones, Time Result
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