
ACUTE TOXICITY TO AQUATIC INVERTEBRATES (DAPHNIA MAGNA)

TEST SUBSTANCE

Identity:Mixturecontainingperfluorooctanesulfonate,which may alsobe
referredtoas PFOS, FC-95, oras a component ofFC-203CF-X or
FC-203CF. (1-Octanesulfonicacid)(CAS # 2795-39-3).

Remarks: The 3M productionlotnumber was 101. The testsample isFC-
203CF. Currentinformationindicatesitisa mixtureof1% PFOS, 20%
diethyleneglycolmonobutyl ether,70.2% water,2.75% Acrylicfoamer, 3%
sodium octylsulfate,1% tdethanolamine,2% sulfonatedalkylethersalts,and
0.05% tolyltriazole.

The followingsummary applies toa mixture with incompletely
characterizedconcentrations ofimpurities.Data may not accurately
reflecttoxicityof thefluorochemical component of the testsample.

METHOD:

Method: OECD Guideline202
Type: Acute static
GLP: No
Year completed: 1991
Species: Daphnia magna
Supplier:In-houseculturesmaintainedatEnviroSystemsDivisio,Resource
Analysts,Inc.,Hampton, NH.
Analyticalmonitoring: Temperature,pH, conductivity,and dissolved
oxygen.
Exposure period: 48-hours
Test organism age: <24 hours old
Statisticalmethods: No calculationsperformed,based on study results.
Test conditions:

Dilutionwater: Filterednaturalwellwater
Dilutionwater chemistry:

Conductivity: 840 pmhos/cm
pH: 7.3

Lighting:Cool-whitefluorescentlightsat20 pEin/seC/M2. A daily
photoperiodof 16 hours lightand 8 hours dark was maintainedthroughoutthe
testingperiod.
Stock and testsolutionpreparation: A primary1000 mg/L stocksolution
was prepared and added directlytocreatetestsolutions.
Exposure vessels: 250 mL beakers containing200 mL exposure solutionat
a waterdepth ofapproximately6 cm.
Number of replicates:4
Number of daphnids per replicate:5



Numberofconcentrations:fiveplusablankcontrol
Waterchemistryduringthestudy:

pH range(0-48hours):
7.3- 8.2(controlexposure)
7.5- 8.3(1000mg/L exposure)

Temperature range (0-48hours):
19.1- 19.6OC (controlexposure)
19.1- 19.6-C (1000mg/L exposure)

Conductivityrange (0-48hours):
840 - 860 pmhos/cm (controlexposure)
860 - 870 pmhos/cm (1000mg/L exposure)

Dissolvedoxygen range (0-48hours):
8.3- 9.2mg/L (controlexposure)
8.3- 9.2mg/L (1000mg/L exposure)

RESULTS

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

Elementvalues: 48-hourEC50=>1000mg/L

Element valuesbased on nominalconcentrations.

Remarks: Testingwas conductedon themixtureas describedintheTest
Substance Remarks field.The valuesreportedapplytothatmixtureand not
thefluorochemicalproportionalone.

CONCLUSIONS

The testsubstance48-hourEC50was determinedtobe >1000 mg/L. No
mortalityorsublethaleffectswere observed.

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

DATA QUALITY

Reliability:Klimischranking= 2.Thisstudymeets the criteriaforquality
testing.However, thesample puritywas notpropedycharacterizedand the
studylacksanalyticalconfirmationoftheamount offluorochemicalproportion
inthe solution.

REFERENCES

Thistestwas conductedby EnviroSystemsDivision,Resource Analysts,
Incorporated,ofHampton, NH atthe requestofthe 3M Company, St.Paul,
MN, Lab Request number J1884-3,1991.
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The acute toxicity of fC-203CY to the daphnid,D&PMI& sagnr-
is describedin this final report.

The test was conducted for 3H

Company for 48 hoursduring June 12 to 14. 1991, at the Znviro$ystess

Division at Resourcemalysts, Inc

.
in Rampton. Now Hampshire. It was

conducted by Jeanne Magazu. Peter Umalskil illon Stanford,Robert

Doori, ud TimothyVard.

The test was
performed under static conditionswith five

concentrationsof test substance and a dilutionwatercontrolat a
temperatureof 20 1 1*C. The dilutionwaterwas tilterednaturalwell
water collectedat Rampton,Now laspabire. Aerationwas not employed
to maintain dissolvedoxygenconcentrationsabov*an acceptablelevel.
Nominal concentrationsat PC-203C? were-.0 mg/L (control).150 mg/L,
250 ag/L, 400 mg/L.600 no/L. and1,000mg/L. Nominalconcentrations

were used forall calculations.

Dapbnids used in the testwereproducedfroman in-houseculture
and were less than 24 hoursold at the startof the test. ktter 48
boars at exposure the control dapbuids had an averagewet weight
(blotteddry) at 0.0008 g, resultingin a loadingrateat 0.02 g/L.
All daphnidswere in good conditionat the beginningof the study.

The test substance was not toxic to daphaidsat tested

concentrations.
Zzposure of dapbuids to the test substanceresulted

in a 49 hour ICSO greater than 1,000 mg/L rC-203CT. No sublethal

effectwas observed in any test vessel during the test.
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This
study was sponsoreiby 3B C"My, St. Paul, Hinuesata. The

objective of the studywas.to determinethe acute toxicityof FC-203Cf to
the dapbnid,a freshwaterinvertebrate. The report contains sectionsthat
describe the notbods and materialsemployed in the study, and the results
of the investigation. The report also contains an appendix that presents

the water qualitydata collectedduring tb* test.

T. NEMDS MM NATIRIMA

TEST SUBSTANCE:

FC-203CT (EnviraSystans Sample guber 29379) was delivered to
EnviroSystess an May 23, 1991. It was contained in a 40 oz plastic bottle
that was labelled with the followinginformation:"JIS$4-3, TC-203Cr".
rC-203CF. (an orange-brown liquid) was supplied by 31 Company. 935 Bush
Avenue, St. Paul, Hinnesota. Prior to use the test material was stored in
the dark at room tea"rature. A reserve mople (approximately1.0 gran)
will be retained at ZnviroSysteasfor a minis= of 10 years.

DILUTION VKTU:

Water used for acclimationof test arganisas and for all toxicity

testing was collected.from wells at ZaviraSystem in Hampton, Now

Hampshire. Water was stored in 500-vallon polyethylene tanks where it was

aerated. R*sults of chemical analysis of a representative sample of water

resented in Table 1.,are p
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Table1. Chemical characterizationof a representativesample of
naturalwellwaterusedas dilationwaterfor toxicitytest

Parameter Unit of Reporting Measured
measurement Limit value

PR PH units 7.3

Conductivity unhos/cm - 940

organochlorine ug/L 0.5 ND
pesticides

Organopbospborus VO/L ND
pesticides

Polychlorinated ug/L 1 ND
bipbonyls

.Notes: 1. NDa not detected at or above the reporting limit.
2. pa, hardness, and conductivity were measured in dilution

water collected froa the control test vessel prior to
Introduction of organism and.puticide and PCB data is ......
collected during routine biannual water quality testing.",
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TOXICM TZSTrno:

A screeningtest with the testsubstancewas conductedduring
Ray 29 to 31, 1991. Nominal concentrationsof test substance were
1.0 ag/L, 10 mg/L, 100 mg/L, and ITOOO ag/L. After 48 hours of
exposure there was 20% survival at 1,000mg/L. and 80% survivalor
greater at 1.0 mg/L, 10 ag/L. and 100 mg/L. Survivingdaphaidsexpmed
to 100 mg/L at 49 hours and 1,000ag/L at 24 to 48 hours were
imabilized.

The definitivetoxicity test was performedduring June 12 to 14,
1991. The test was conductedat a target temperatureof 20 1 IOC with
five concentrationsof test substance and a dilutionwatercontrol.
1 1,000 mg/L stock solution was formulated without the use of a
solvent. Nominal concentrationsof the test materialwere: 0 mg/L
(control),150 mg/L, 250 mg/L, 400 ag/L. 600 mg/L, and 1,000 ag/L.

Twenty daphnids were randomly and equally distributed among four
replicates of each treatment. The test was performed in 250 al glass
beakers that contained 200 al of test solution (water depth was
approximately 6 ca). Test vesselswere randomlyarrangedin an
incubator during the 48 hour test (a random numbers tablewas used to
select the location of each vessel). A 16 hour light and 8 hour dark
pbotoperiod was automaticallymaintained with cool-whit*fluorescent
lights that provideda light intensityof 20 ugs-'s-2.Aeration
was not requiredto maintain dissolvedoxygenconcentrationsabove
acceptablelevels.Daphnidswerenotfedduringthe test.

The number of surviving organism and the occurrence of
iambilization (inabilityto swin within 15 seconds after gentle
agitation),or other sublethaleffects (lossof equilibrium,erratic
swimming, Its* of reflex, excitability,discoloration,or changein
behavior)were determinedvisuallyand recordedinitiallyand after24
and 49. hours. Dissolvedoxygen(TSINodel57 meter;instrumentnumber

(B*ckmm nodal VU 12 motor;instrusentnumberPRL-51).
conductivity(Cole Pamer number.1431-60,','instrusentnumberPRL-50),
and temperature(AM mercury thermometer;.@.thermometernumber2265)
were measured and recordeddailyin eachtestchamberthatcontained
liveanimals.,:
STAN

STicn UMODS:
4;'

'Results of the toxicity toot,.could:not be interpreted by
standard.@@statisticaltechniques(Stepbii;1983)because50% survivalor
greateroccurredat all testedconcentrations.,.
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Table 2. survivaldate from toxicity test

Nominal Number Alive Number kffected
Concentration

(ag/16) rep. 0 hr 24 hr 48 hr Ohr 24hr 48br

0 (control) 1 5 5 5 0 0 0
2 5 5 5 0 0 0
3 5. 5 5 0 0 0
4 5 .5 5 0 0 0

150 5 5 5 0 0 0
2 5 5 5 0 0 0
3 5 5 5 0 0 0
4 5 5 5 0 0 0

250 1 5 s 5 0 0 0
2 5 5 5 0 0 0
3 5 5 5 0 0 0
4 5 5 5 0 0 0

400 1 5 5 5 0 0 0
2 5 s 0 0 0
3 5 5 0 0 0
4 S 5 5 0 .0 0

5600 5 0 .0 0
S 5 - 0 05

3 5 5 0 00

05.1 0

@i@ u 0
1 1000 5

2 0
5 0 0

0

Note. IS,'k,n,rt @.lmwbili.ze.d,.-(unable,-to swim witbin 15
sconds"afte T@*



Table3. Kadineffectiveconcentrations(scsoo)fromtoxicitytest

szp"ure 95 pereent:@ calculation
period zcso confidencelinits nothod

24 bourn )1,000mg/L

40 hours )1,000mg/L

IA;A

k"r
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OZCD. igs4. cuidelinesforTestingof ChosiC&12.Section.2:Iffectsan

Biotic systems. Nothod 202,Daphnidop..Imte ImobilizationTest and..,.
ReproductionTest. AdoptedApril4, 1984.
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Appendix A. WATN OUALITY DXTA nOR TOXICITY TICST



ly

tmerature -anddissolved oxygenTable A.I..Conductivity
concentration seastred during toxicitytest

-ComAnctivity (mbo/ce)
Nominil

concentration 0 24 48 0 24 48

(ag/L) Rep. hr hr br hr hr

0 (control) 1 840 $60 860 7.3 7.8 8.0

2 $40 850 $60 7.3 7.9 8.1

3 $40 $so 860 7.3 7.9 9.2

4 840 $60 $60 7.3 7.9 1.2

150 1 850 $40 $30 7.3 8.0 6.2

2 $50 $40 $30 7.3 8.0 8.2

3 $50 $40 840 7.3 8.0 8.2

41 sso $40 $40 7.3 8.0 8.2

250
1 $so $50 $40 7.4 8.1 9.2

2 $50 $so $50 7.4 8.1 $.2

3 $50 $so $50 7.4 9.1 8.2

4 $50 850 $50 7.4 8.1 8.3

400'.. 1 $so 860 $70 7.5 8.1 8.3

21-- - $50 $60 870 7.5 S.

3 $50 $70 7.5 8.1 8.3$60
@'t 34' 7.5$50 860 $70 8.1

$70 7.5 8600 0 $70
-k;.4' .' -

. 4

850 $70 $70
$70950 870 ?.S 8.11. @3@

70 $70-

000 W@8601@@; $70@ .7
7 5870 -

lwi, $60 87 o 7 5--l. I;o
7$66. 970'-'



Table &.I. Continued.

Temperature (OC) Dissolved Oxnen (ag/b)
Nominal

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

0 (control) 1 19.5 19.2 19.4 8.4 9.2 8.7
2 19.6 19.1 19.5 8.3 9.0 9.7
3 19.5 19.1 19.5 8.3 9.0 9.7
4 19.5 19.3 19.5 8.3 9.0 8.7

ISO 1 19.3 19.2 19.3 7.9 9.1 8.8
2 19.6 19.1 19.5 7.9 9.1 8.8
3 19.5 19.0 19.4 7.9 9.1 8.8
4 19.6 19.2 19.3 7.9 9.1 8.3

250 1 19.6 19.0, 19.3 8.0 9.1 8.9
2 19.5 19.1 19.2 8.1 9.1 8.8
3 19.5 19.2 19.3 8.1 9.2 8.8
4 19.5 19.1' 19.1 8.1 9.2 8.8

400 1 19.4 19.0 19.2 8.2 9.2 8.8
2 19.8 19.1 19.4 8.3 9.2 $.$
3 19.S 19.2 19.3 8.2 9.1 9.6
4 19.5 19.2 @19.5 8.2 9.2

600 1 19.6 19*2't@t,'*19 3 8.3 9.2 9.8
,
i-@,

19:6 9.3 9.2 9.82 19.7 1912' "
9.2 .8.83 19.6 19.1 19.2 8.319 6

4 19 1 8.3 9.2

.51 19 8.3 9.1 19.6 -.1 210
9.22 19.5 19'.' 19 .3 8.3
9 28.3-19.23 19.5

19.6 9 2 19 3 8.3 9.2 S.

T'T


