
ACUTE TOXICITY TO AQUATIC INVERTEBRATES (DAPHNIA MAGNA)

TEST SUBSTANCE

Identity:A mixturecontainingperfluorooctanesulfonate,which may alsobe
referredtoas PFOS, FC,95,or as a component ofFC-203CE. (I-
Octanesulfonicacid)(CAS # 2795-39-3).

Remarks: The 3M productionlotnumber was notnoted.The testsample
isFC-203CE. Currentinformationindicatesitisa mixtureof1.84% PFOS,
30% diethyleneglycolbutylether,60.23% water,2.56% Sultonefoamer,
3.1% sodium octylsulfate,2.1% polyoxyethylenemonooctylphenylether,
0.12% sodium laurylsulfate,and 0.05% tolyltriazole.

The followingsummary appliestoa mixture withincompletely
characterizedconcentrationsofimpudties. Data may not accurately
mtlect the toxicityofthe fluorochemicalcomponent of the testsample.

METHOD:

Method: OECD Method 202
Type: Acutestatic
GLP: No
Year completed: 1991
Species: Daphnia magna
Supplier:In-housecultures.
Analyticalmonitoring:Temperature,pH, conductivity,and dissolved
oxygen.
Exposure period:48-hours
Testorganism age: <24 hoursold
Statisticalmethods: No calculationsperformed,based on studyresults.
Testconditions:

Dilutionwater: Filterednaturalwellwater
Dilutionwater chemistry:

Conductivity: 840 pmhos/cm
pH: 7.6

Lighting:Cool-whitefluorescentlightsat20 pEin/seCIM2. A daily
photoperiodof16 hourslightand 8 hoursdarkwas maintainedthroughoutthe
testingperiod.
Stock and testsolutionpreparation:A 1000 mg/L primarystocksolution
was preparedindilutionwater.AJiquotswere added directlytodilutionwater
intestvesselstocreatetestsolutions.
Exposure vessels: 250 mL beakerscontaining200 mL exposure solutionat
a waterdepth ofapproximately6 cm.
Number of replicates:4
Number of daphnids per replicate:5



Numberofconcentrations:fiveplusablankcontrol
Waterchemistryduringthestudy:

pH range(0-48hours):
7.6- 8.3(controlexposure)
7.6- 8.3(1000 mg/L exposure)

Temperature range (0-48hours):
19.0- 20.2OC (controlexposure)
19.0- 20.1-C (1000 mg/L exposure)

Conductivityrange (0-48hours):
840 - 880 pmhos/cm (controlexposure)
870 - 870 pmhos/cm (1000 rng/Lexposure)

Vissolved oxygen range (0-48hours):
8.5- 9.2nig/L(controlexposure)
8.5- 9.3mg/L (1000 nig/Lexposure)

RESULTS

Nominal concentrations:Blankcontrol,150,250,400, 600,and 1000 mg/L.

Elementvalues: 48-hourEC5o=>1000nig/L

Element values based on nominal concentrations.

Remarks: Testingwas conducted on a mixtureas describedintheTest
Substance Remarks field.The valuesreportedapplytothatmixtureand not
thefluorochemicalproporlionalone.

CONCLUSIONS

The testsubstance 48-hour EC5o was determinedtobe >1000 mg/L, the
highestconcentrationtested.No mortalityorsublethaleffectswere observed
atthisconcentration.

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

DATA QUALITY

Reliability:Klimischranking= 2.This studymeets thecriteriaforquality
testing.However, thestudylacksinformationon purityofthetestsubstance
and itlacksanalyticalconfirmationoftheamount offluorochemicalproportion
inthe solution.
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Thistestwas conducted by EnviroSystenisDivision,Resource Analysts,
Incorporated,ofHampton, NH attherequestofthe 3M Company, Lab
Request number J1884-1,1991.
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The sent* toxicity of FC-203CC to the dapbnid,DapUis aagrna,
is described in this final report. The test was conducted for 3H
Compuy for 49 boars duringJune 10 to 12, 1991, at the EnviroSystems
Division of Resource Analyst&, Inc. in Hampton, Now Hampshire. it was
conducted by Jeanne Nagazo, Peter Kowalski, Ellen Stanford, Robert
boori, and Timothy Ward.

The test was performed under static conditions with five
concentrations of test substance and a dilutionwater controlat a
temperature of 20 1 10C. The dilutionwater was filtered natural well
water collected at Nampton, Now Hampshire. Aeration was not employed
to maintain dissolved oxygen concentrations above an acceptable level.
Nominal concentrations of rC-203CE were: 0 mg/L (control), 150 mg/L,
250 ag/L, 400 mg/L, 600 mg/L, and 1,000 mg/L. Nominal concentrations
were used for all calculations.

Daphnids used In the test were produced from an in-house culture
and were less than 24 hours old at the start of the test. After 48
hours of exposure the control dapbuids had an average wet weight
(blotted dry) of 0.0001 g, resultingin a loading rate of 0.003 g/L.
All dapbuids were in good condition at the beginningof the study.
Exposure of dapbnidm to the test substance resulted in a 48 hour EC50
greater than 1,000 ag/L TC-203CZ.
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This study was sponsored by 3N Company, St. Paul, Ninnexota. The
objective of the study was to dateraine'theacute toxicity of FC-203CE to
the dapbnid, a freshwater invertebrate. The report contains sections that
dS3cribe the methods and materials employ" in the study, and the results
of the investigation. The report also contains an appendix that presents
the water quality data collected during the test.

V. SMODS AND NILTVIALS

TEST SUBSTANCE:

FC-203CI (ItnviroSystms Sample 'Number 2935Z) was delivered to
EnviroSysteas on Nay 23, 1991. It v" contained in a 4 oz. plastic bottle
that was labelled with the following -information:"JI$84-1.FC203CS".
IPC-203CE (an orange-brown liquid) was supplied by 3H Company, 935 Bush
Avenue, St. Paul, Ninnesota. Prior to use the test material was stored in
the dark at room temperature. A reserve sample (approximately1.1 grans)
will be archived at tnvirosystess for a-aininum of 10 years.

DILUTROM WATER:

Water used for acclimationof test organismsand for all toxicity
testing was collected from wells at' InviroSystess in lampton, Now,,...
gampshirs. Water was stored in 500-gallon polyethylene tanks where it was
aerated. Results of cbenical analysisof-a representative sample of water-
are prosented.in Table 1.

TEST-ORGAIIISM:

dapbuids employed as;,test organisms were fr'ona singi
war 'iipropriatetaxonomic key.. Daphnids...@,,,,,;@;sourceand identifiedusing an..,

the test'were prodi@co@ from.-ii@in-!bowe cultur*,and were less-than',,"'
-Controldaphaide werehouiii@@.old at the start,of As teit-.@@@@

lusion'*-ofthe toxicity telstt_,f;@o.Pri6rto testing,...@.conc
conditions in 4 liter:glassaintained,,-in,100%-dilution-,-iraterundii

i diseaiian@-acelinationdapba ds were,.not.:.treatedfor
--apparent,.@sic alities. t'a:Idae'ss;- lnjiiLii:,,-@'and abnore

9 nn 4.@of'--the -test &E@iftiti6a period 24 hours pri r,.
Bapbsids were fed teasthe tompiratnire.

the: copricorj3utum ontroui'@,,,-cb' fr*shwater,-.!@'al
twiii':daily--before:the tes

p



@Table 1. Cbenical ebaracterization'.'of 'a 'ropr*sentative sample of
natural well water used as,dilutionwater for toxicitytest

.Parameter Unit of Reporting Neasured
Heasurem*nt Limit Value

PS.' ps units 7.6

Conductivity umbos/cm $to

drgar lilorine ug/L 0 5 ND
postic-des

Organopbosphorus ug/L ..0.5 ND
pesticides

Polychlorinated ug/L 0.5 ND
bipbenyls,

ing limit..vittbe,.:io'iortNotes:-':,li,.@'@Nonsdetected at or abo
2. pb and @oadn6tivity'were sian4uredA'iidilation water

collected from a controi-@ vi
introductionof orgai sWAncL, sticide and PCB data in
co Iected ',,waterI during rout 'i quiility@tiksting
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ToxrcITT TESTrNg:

The definitivetoxicity.testwas performed during June 10 to 22,
1991. It is based on proceduresof theOBCD (1984). The test was
conducted at a target temperatureof 20 t IOC with five concentrations
of test substance and a dilutionwater control. A 1,000 mg/L stock
solution was formulated without the use of a solvent. wouinal
concentrationsof the testmaterialwere:0 mg/L (control),150 ag/L,
250 ng/L, 400 ag/L, 600 ag/L, and 1,000 mg/L.

Twenty daphnids were randomly and equally distributedamong four
replicates of each treatment@-The test was perfora*din 250 al glass
beakers that contained 200,al of test solution (water depthwas
approximately6 ca). Test vessels were randomly arranged in an
incubator during the 48 hour test (a randomnumbers tablewas used to
select the location of eachvessel). A 16 hour lightand 8 hour dark
photoperiod was automatically-maintained with cool-whitefluorescent
lights that provideda light intensityof 20 ugs-'s-2.Aeration
was not required to maintain dissolved oxygenconcentrationsabove
acceptablelevels. Daphaidswere not fed duringthe test.

The number of surviving organisms and the occurrence of
imobilization (inabilityto swim within 15 seconds after gentle
agitation)or other sublethal.-eff*cts(lossof equilibrium,erratic
swimming, lose of reflex, excitability,discoloration,or changein
behavior) were determinedvisuallyand recordedinitiallyand after 24
and 48 hours. Dissolvedoxygen (TSIModel 57 meter; instrumentnumber

-@.P&L-3)tpE (Backman model -pBl:12 motor; instrumentnumber PRL-51),
conductivity.(Cole Parmor nwAber.'.'1481-60,instrumentnumber PRL-50),
and:..temperature (ISTK mercury'.-thermometer; thermometer number 2265),.,
we daily In each test chamber tbat'containedio@'seasured and recorded
liv

@;
animals.a:

,STkTiSUCAL EMODS:

its'of t@* cou not be interiiu 0 ld tid
iiiaard statisticaltochnioiii*@(Stophan..1983) because 50% survival,--*or.,@.-:i@..",'
greater-6ccurredin all test 6iiiintrati'ons. ......



All test vessels contai
.
aing' FC-203CE were initiallyclearand

rosained clear throughoutthe tost- Biologicaland water quality data
generated by the acute toxicity testiare presentedin Table 2 and
Appendix A, respectively. ORO bufared perce.atsurvivaloccurred in the

control *xposuro. Control daphnids bad an average wet weight (blotted
dry) of 0.0001 9 at the @end of the test. Loadingrate during the
toxicity test was approxisately 0.003 V/L.@,

The 24 and 48 hour EC50s for daphnids exposed to FC-203CE are

presented in Table 3. The 48 hour ZCSO is greater than 1,000 mg/L

FC-203CZ.
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Tabl* 2. Survival data frow toxicitvtO@t

Nominal Number Alive Number Affected

Concentration
(mg/L) rep. 0 br 24 hr 48 br ohr 24br 4$hr

0 (control) 1 5 5 0 0 0

2 5 5 0 0 0

3 5 5 0 0 0

4 s 5 5 0 0 0

150 1 5 5 5 0 0 0

2 5 5 s 0 0 0

3 5 5 5 0 0 0

4 5 5 s 0 0 0

250 1 5 5 5 0 0

2 s 5 5 0 0 0

3 5 5 5 0 0 0

4 5 5 5 0 0 0

400 1 5 5

s
0 0 0

2 5 s 0 0 0

3 s 5' 0 0 0

4 5 s 5 0 0 o@,

00
600 5

s 5 0 0 0
5 0

o@
5- 0

3 5
O..t 05 5

S"
ot. 0
o 0 05 5l,cioo

5 o5 0-3- 0 0s



03dCitYtest-@coi4iistritio,ttesot)fromtfiectiv@ie 3.@@Tabl

9S percent Calculation
zxposure EC50 confidencelimits method
period

)1,000 mg/L24 hours

48 hours )1.000mg/L
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OECD. 1984. Guid*lines for Testing of Chemicals. Section 2: Effects on
sicti6 Systems. Kethod 202, Daphnid sp., Acute Imobilization Test and
Reproduction Test. Adopted April 4, 1994.
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Table I.I.Conductivity,pl, tomper'qturs'and dissolved oxygen
during toxicitytestconcentration measured

conductivity (unho/es) PR
Nominal

.,@-concentratioit 0 24 48 0 24 48
(ag/L).@. Rep. hr hr hr hr hr hr

840 $70 880 7.6 7.7 8.3
2 840 870 $80 7.6 7.7 8.3
3 840 870 880 7.6 7.7 8.3
4 840 870 $so 7.6 7.7 8.3

1 940 860 880 7.6 7.7 8.3
2 840 860 880 7.6 7.7 8.3
3 840 860 Sao 7.6 7.7 8.3
4 $40 $60' $80 7.6 7.7 8.3

380' 7.6 7.7 8.3250 1 $50 860
2 $50 860 Sao,. 7.6 7.7 8.3
3 $50 $60 880 7.6 7.7 8.3

8.34 $50 $60 $so 7.6 7.7

1 860: 860:'. .886@ 7.6 7.7
2 $60 $160 $80@- 7.6 7.7 S.
3 860 860' 7.6 7.7 S..1@-

$60 $90 7.6 7.7 .,8.:860
ri,

860. 870. 7.6 7.7 a'600 -1
$70 $80--@'@ 7.6 7.72 860, a.

@""3 860 970 7.6 7.7 8 @3'
",3$60 7.6., -7 7

70 7 6@""@ 7 7'@@,
2" $70 8 7 0 7 8 3

'3$70 7:6- 7;7,6,
7870 3,
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@@'Table A.1. Continu*d.

Temperature JOC) Dissolved oxygen (mg/L)
Nominal

concentration 0 24 48 0 24 48
(mg/L) Rep. hr hr hr hr br br

0 (control) 1 20.0 19.0 19.1 S-S 9.0 9.2
2 20.2 19.0 19.3 8.5 9.0 9.2
3 20.1 19.1 19.4 8.5 9.0 9.2
4 20.2 29.1 19.3 9.5 9.0 9.2

iso 1 19.9 19.2 19.5 8.6 9.0 9.3
2 19.9 19.0@ 19.4 8.6 9.0 9.3
3 20.0 19.2 19.3 8.6 9.0 9.2
4 19.9 19.2 19.3 8.6 9.0 9.2

250 1 20.0- 19.3 19.4 8.6 9.2 9.2
2 19.8 19.0 19.2 8.6 9 2 9 1
3 19.9 19.1 19.2 8.5 9 2 9 09

:04 20.0 19.1 19.2 8.6 9:2:

460 1 20-. 19.2 19.3 8.5 9.2
2, 20.0- 19.0 19.4 8.6 9.2 .9.0

'19-9" 19 4 8.6 9.2 9.0
9.2*4 19 8@., '19.1, 8.6

-19..600".. 19 4.:,, 8.5 @9.3: 7@;
9.33 8.7

-@t"29 1 @r
2
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