
ACUTE TOXICITY TO AQUATIC PLANTS (ALGAE)

TEST SUBSTANCE

Identity:Perfluorooctanesulfonylamido(ethyl)acetate;may alsobe
referredtoas PFOSAA, FC-128 or as the majorcomponent of
FC-127, FC-129, FC-109, FC-109-X or Rl 904. (Glycine,N-
ethyl-N-[(heptadecafluorooctyl)sulfonyl]-,potassiumsalt,CAS
2991-51-7)

Remarks: The testsample isFC-129 referredtoby thetestlaboratory
as R1904. Currentinformationindicatesitisa mixtureof42% test
substance,32% water,14% 2-butoxyethanol,4% ethanol,and 8% C4-C7

fluoroalkylcarboxylatecompounds. Test materialwas from 3M production
lot930014, mfg.date 3/97.

The followingsummary isabbreviated because the testsample isa
mixture of the testsubstance in a waterlorganicsolvent solution.
Data may not accuratelyrelatetoxicityof the testsample with thatof
the testsubstance.

METHOD:

Methods: OECD 201
Test type: Staticacute
GLP: No
Year Completed: 1997
Species:Selenastrumcapricomutum
Analyticalmonitoring:Temperature,pH,and conductivity

RESULTS

Nominal concentrations: Bk control,129.6,216, 360,600, 1000 mg/L (4
replicatesper concentrations,6 perblankcontrols)
Element values:

Data (based on nominal concentrations)
Endpoint 95% Confidence

Time (mg/L) Interval(mg/L)
24-hour EC50 431 385-484
48-hour EC50 395 356-439

CellCount 72-hourEcio 113 94-130
72-hour EC50 248 225-272
96-hour EC,o 163 54-228
96-hour EC50 298 278-319
96-hour NOEC 216 Not Applicable



Data (basedon nominal concentrations)
Endpoint 95% Confidence

Time (mg/L) Interval(mg/L)

24-hour ECro 586 524-656
48-hour EC50 859 777-950

Average Specific 72-hour ECIO 234 197-268
Growth Rate 72-hour EC50 610 551-676

(ii) 96-hourEcio 287 248-322
96-hour EC50 604 550-664
96-hour NOEC 216 Not Applicable

Remarks: Testingwas conducted on the mixtureofthetestsubstance as
describedinthetestsubstance remarks field.The valuesreportedapply
tothatmixtureand notthetestsubstance. No attemptwas made to
determinethe impactofthepresence oftheorganicsolventsorwhat
portionofthetoxicitycan be contributedtothe
Perfluorooctanesulfonylamido(ethyl)acetate.

CONCLUSIONS

The FC-129 96-hourEC50 forSelenastnim capricomutum was determined
tobe 298 mg/L (C.I.:278-319 mg/L) by CellCount and 604 mg/L (C.I.:
550-664 mg/L) by Average SpecificGrowth Rate. The 96-hourno
observed effectconcentrationforbothCellCount and Average Specific
Growth Rate was 216 mg/L. Effectdeterminedtobe algistaticbased on
recoveryofcellspreviouslyexposed tothe 1000 mg/L concentration.

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

DATA QUALITY

Reliability:Klimischranking2. Testingmeets allcriteriaforquality
testing,butlacksanalyticalconfirmationoftestsubstance concentrations.
There isa lackofcharacterizationofthetestsample.

REFERENCES

This studywas conducted atAScl CorporationofDuluth,Minnesota atthe
requestofthe 3M Company.

OTHER

Last changed: 5/17/00
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1.0 GENERAL INFORMATION

StudyTitle Growth Inhibitionof R1904 forGreen Alga
(Selenastrumcapticomutum).

Data Standard OECD Guideline201.

Sponsor 3M EnvironmentalTechnology and Safety
Services,Building2-3E-09,935 Bush Avenue,
St.Paul,MN 55133;TelNo. (612)778-7452.

Sponsor'sRepresentative Susan Beach,3M EnvironmentalTechnology
and SafetyServices,Building2-3E-09,935
Bush Avenue, St.Paul,MN 55133;
Tel.No. (612)778-7452.

Sponsor'sLab Request# R1904.

Testingfacility ASCI Corpomtion/AScl-DuluthEnvironmental
TestingDivision,4444 AirparkBoulevard,
Duluth,MN 55811;Tel.No. (218)7224040.

PrincipalInvestigator Todd McGuire

ProjectDirector Joe Amato

TestingFacilityDirector Donald Mount

DefinitiveTestDates June 9-13, 1997.

Data Validationand ReportReview Alan Mozol ReportSignaturc

Retentionof Raw Data and FinalReport Two yearsfrom thedatestudyiscompleted.

Locationof Raw Data and FinalReport ASCI Corporation/AScl-DuluthEnvironmental
TestingDivision,4444 AirparkBoulevard,
Duluth,MN 55811;Tel.No. (218)722404

0

Sponsor. 3M Company
Sponsor Study ID# R1904 2



ASel Corpomtion/ASel-Duluth
EnvironmentalTestingDivision

ASet StudyM# 5010-M

2.0 OBJECTIVE(S)

To determinethe3-dand 4-d effectconcentrations(ECIO'sand ECSO'S)and the4-dno
obsexvableeffectconcentration(NOEC) of thetestsubstance,R1904, forgreenalga
(Selenastrumcapricomutwn) under statictestconditions.

This studywas conductedaccordingtoOECD Guideline201 (OECD 1993).

3.0 TEST MEETHODS

Test Substance Properties:R1904, amber liquid,specificgravityca. 1.3(water 1),
stable,and completelysolubleinwater.

Testconcentrations:0 (algalmedium control),129.6,216, 360, 600, and
1000 mg/L. A 2000 mg/L stocksolutionwas preparedby mass additionto
algalmedium followedby mechanicalsfu@dng.Each testconcentrationwas
made by volume additionof thestockto algalmedium.

Test Organisms Source: ATCC 22662

Inoculwn preparation:Algalstockwas subculturedin OECD
recommended medium for4 daysbeforetestinitiation.

Use in test:Stockculturewas dilutedand spikedintotestsolutionsto
obtainan initialcelldensityof 1.0X 104 cellsper ml (1.0X 104 actual
concentration).

AlgalMedium Preparation:Deionizedwaterwas spikedwithnutrientstocks(including
Na2EDTA) to OECD recommended concentrations.The most recent
chemicalanalysisfordeionizedwaterisinRaw Data Package.

C7iaracteristics:At testtime,themedium had a pH of 7.86. Stefflizedvia
0.22 pm filtrationpriortousein thetest.

Exposure Type: Sterilizedviaautoclave250-ml borosilicate-glassErlenmeyer flasks
Chambers sealedwith foam stoppers.

Use intest: 100 ml of algalmedium or testsolution/chamber.Six control
replicatesand fourreplicatespertestsubstanceconcentrationwere
employed. During thetest,keptstoppered,exceptwhen experimental
observationswere made.

Sponsor: 3M Company
Sponsor Study IID#R1904 3



ASci Corpomtion/ASel-Dult#h
EnvironmentalTestingDivision

ASEI Study M# 5010-WS

Incubation Duration: 4 days.

Dailyphotopedod: Continuousat740 ft-mdles usingcool-white
fluorescentlamps. Testchambers heldon shakertablesetat 100 rpm.

Temperature: 25.0 ± 2*C.

Observations Biological:Daily cellcountsusingdirectmicroscopicenumerationvia
Improved Neubauer hemacytometer.

Water chemistry:(1)At testinitiationand termination-pH, conductivity,
and temperature,(2)daily-temperature.All determinationswere made
accordingto APHA methods (1995).

Endpoint l-,2-,3-,and 4-d ECSO'S,3- and 4-d ECIO'S,and 4-day NOEC's basedon
Calculations bothcellcountsand averagespecificgrowth rates(IA).Statisticalanalyses

performedusingTrimmed Spearman-KarberMethod (ECSO's),Toxstat
(NOEC's) and EPA Probitsoftware(ECIO's).

Sponsor. 3M Company
Sponsor Study ID# R1904 4



ASclCorporation/AScl-Dukith
EnvironmentalTodng Division

ASelStudyM# 501"U

4.0RESULTS

TestSubstanceToxicity(Perti=t dataare CellCount1-dECSO: 431 mg/L (385-484).
inTables1,2,and 3) 1-dEC50: 586 mg/L (524-656).

CellCount 2-dEC50: 395 mg/L (356-439).
A 2-dECSO: 859 mg/L M7-950). .

CellCount3-dECIO: 113 mg/L (94-130).
it3-dECIO: 234 mg/L (197-268).

CellCount3-dECSO: 248 mg/L (225-272).
.u3-dECSO: 610 mg/L (551-676).

CellCount4-dECO: 163 mg/L (54-228).
.u4-dECIO: 287 mg/L (248-322).

CellCount4-dECSO: 298 mg/L (278-319).
ii4-dEC50: 604 mg/L (550-664).

CellCount 4-dNOEC. 216 mg/L.
it4-dNOEC. 216 mg/L.

Effectwas determinedtobe algistaticbased on
recoveryof cellspreviouslyexposed tothe
1000 mg/L testsubstanceconcentration.

TestConditions Temperature(*C): 24.8-26.0.

Lightintensityft-cdls:740.

PH- 6.78-9.46.

1Specificconductiwty 123-189.

Sponsor.3M Company
SponsorStudyID# R1904 5



ASclCoqvmtio-n/.ASci-Duluth
EnvironnwnWTestingDivision

ASclStudyID#5010-068

5.0TEST QA/QC

QA/QC Criteria Data

Algalcountsincontrolmust increaseby at Duringthefirst3 d of thetestcontrolalgal
leasta factorof 16 duringthefirst3 d ofthe countsincreasedby a factorof 348.
exposure.

Testdurationmust be 4 d. The testdurationwas 4 d.

6.0 REFERENCES

American PublicHealthAssociation(APHA). 1995.StandardMethods fortheExaminationof
Water and Wastewater.APHA, Washington,D.C.

organizationforEconomic Cooperationand Development(OECD). 1993.OECD Guidelinesfor
TestingofChemicals.OECD PublicationInformationCenter,Washington,D.C.

Hamilton,M.A., R.C. Russo,and R.V. Thurston,1977. Trimmed Spearman-KarberMethod
forEstimatingMedian LethalConcentrationsinToxicityBioassays.Environ.Sci.Technol.
11(7):714-719;Correction12(4):417 (1978).

U.S. EnvironmentalProtectionAgency (EPA). 1988.ComputerProgramProbit.Biological
Methods Branch,EMSL, U.S.EPA, Cincinnati,OH 45268.

Sponsor: 3M Company
Sponsor Study ID# R1904 6



AScl Corpomtion/AScI-Duluth
EnviroruncntalTestingDivision

AScl Study ID# 5010-M

TABLE 1. ECIO's ECSO'S, 95% Conridence Intervals,and 4-d NOEC'S from Algal Growth
InhibitionTestwithR1904

.. ............ ...................... ... ....
...........

r ir:w
.. .... .... .............

.... ................ .. ...110 ..........T.....................

1-d ECSO 431 385-1494

CellCount 2-d EC-50 395 356-439

3-d ECIO 113 94-130

3-d EC50 248 225-272

4-d ECIO 163 54-228

4-d EC50 298 279-319

4-d NOEC 216 Not Applicable

........... .....................
.......................... .......... ..................................... ..... ... ................... . ......... ..................... ..... ...... ................................... ....... .. ... I..........:::- .......................................................... . ................ ...................... . ...... ................................ ............................................................................... .......IDOM9 .... ............. ....... ................. .............. ..... ..........................

1-dEC50 586 524-656

Average Specific 2-d EC50 859 777-950

Growth Rate(a)
3-d ECIO 234 197-268

3-d ECSO 610 551-676

.4-dECIO 287 248-322

4-d ECSO 604 550-664

4-d NOEC 216 Not Applicable

a Values Based on Nominal Test Concentrations

Sponsor. 3M Company
SponsorStudyID# R1904 7



ASel Corporadon/ASci-Duluth
EnvironmentalTestingDivision

ASel Study MN 5010-Mg

TABLE 2. Cellsper ml and PercentageDifferencefrom Mean ControlValue for Selenastrum
capticornutumExposed to R1904

..........
....... .. ................. . ...... ......... .... ..... .......

........ ................ ............
A 11 52 342 605
B 8 48 306 704
c 8 60 348 616

Control D 9 51 336 572
E 7 64 390 627
F 10 48 366 726

Mean 8.8(-) 53.8(-) 348.0(-) 641.7(-)

A 9 so 264 506
129.6 B 6 43 282 528

c 7 50 318 627
D 7 52 300 671

Mean 7.3(-17) 48.8(-9) 291.0(-16) 583.0(-9)

A 10 37 240 517
216 B 7 45 204 561

c 6 44 198 583
D 8 39 234 594

Mean 7.8(-Il) 41.3(-23) 219.0(-37) 563.9(-12)

A 3 24 72 143
360 B 5 27 72 154

c 6 27 96 165
D 3 28 84 165

Mean 4.3(-51) 26.5(-51) 81.0(-77) 156.8(-76)

A 3 24 33 37
600 B 3 24 27 32

c 4 17 30 32
D 4 is 25 30

Mean 3.5(-60) 20.8(-61) 28.8(-92) 32.8(-95)

A 2 4 4 2
1000 B 1 6 2 3

c 2 3 2 3
D 1 6 3 4

mean 1.5(-83) 4.8(-91) 2.8(-99) 3.0(-100)

aParentheticValues % Diffbremefrom ControlMean Value

0-d Mean AlgalCount 1.0X 104

Sponsor.3M Company
SponsorStudyM# R1904 8



ASel Corpomtion/ASc!-Duluth

Envim=MW TestingDivi4on
ASel StudyM# 501"a

TABLE 3. Average Specifi*cGrowth Rates (a)and PercentageDifferencefrom Mean Control
Value forSelenastrumcapticornutumExposed to R1904

............................................
...........

. .............. ........ ......... ............... .......... ..... ......
. ...

. .. ........................

Control 2.175(-) 1.993(-) 1.951(-) 1.616(-)

129.6 1.988(-9) 1.944(-2) 1.991(-3) 1.592(-1)

216 2.054(-6) 1.860(-7) 1.796(-8) 1.594.(-2)

360 1.495(-33) 1.639(-18) 1.465(-25) 1.264(-22)

600 1.253(-42) 1.517(-24) 1.120(-43) 0.973(-46)

1000 0.405(-81) 0.794(-61) 0.343(-82) 0.275(-83)

u InCellsper ml In CcUsIml.@o

ta to

b p"Mdletie Values= % Differencefrom dontrolMean Value

0-d Mean AlgolCount 1.0 X 104

Sponsor. 3M Company
SponsorStudyIDO R19" 9



ACTIVATED SLUDGE RESPIRATION INHIBITION

TEST SUBSTANCE

Identity:PerfluorooctanesuIfonylamido(ethyl)acetate;may alsobe
referredtoas PFOSAA, FC-128 oras the major component of
FC-127, FC-129, FC-109, FC-1 09-X or Rl 904. (Glycine,N-
ethyl-N-[(heptadecafluorooctyl)sulfonyl]-,potassiumsalt,CAS
2991-51-7)

Remarks: The testsample isFC-129 referredtoby thetestlaboratory
as R1904. Currentinformationindicatesitisa mixtureof42% test
substance,32% water,14% 2-butoxyethanol,4% ethanol,and 8% C4-C7

fluoroalkylcarboxylatecompounds. Testmaterialwas from 3M production
lot930014, mfg.date 3/97.

The followingsummary isabbreviated because the testsample isa
mixture of the testsubstance in a waterlorgank solvent solution.
Data may not accurately relatetoxicityof the testsample with thatof
the testsubstance.

METHOD:

Methods: OECD 209
Test type:Staticacute
GLP: No
Year Completed: 1997
Test organism source:ActivatedsludgecollectedfromtheCityof
Superior,Wisconsin,Wastewater Treatment Plant.

RESULTS

Nominal concentrations: Bk control,Reference substance,3.75,7.5,
15.0,30 mg/L
Elementvalues: 30-minuteEC50=>1000mg/L

3-hourEC50 = >1000 mg/L (No inhibitionexhibited)

Allelement valuesbased on nominalconcentrations.

Remarks: Testingwas conducted on themixtureofthetestsubstance as
describedinthetestsubstance remarks field.The value reportedapplies
tothatmixtureand notthetestsubstance. No attemptwas made to
determine theimpactofthe presence oftheorganicsolventsorwhat
portionofthetoxicitycan be contributedtothe
Perfluorooctanesulfonylamido(ethyl)acetate.



CONCLUSIONS

The FC-129 3-hour EC50 foractivatedsludge respirationinhibitionwas
determined to be > 1000 mg/L.

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

DATA QUALITY

Reliability:Klimischranking2. Testingmeets allcriteriaforquality
testing,butlacksanalyticalconfirmationoftestsubstance concentrations.
There isa lackofcharacterizationofthetestsample.

REFERENCES

Thisstudywas conducted atASci CorporationofDuluth,Minnesota atthe
requestofthe 3M Company.

OTHER

Last changed: 5/17/00
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ASCICorpomtion/ASci-Du[uLl
EnvironmentalTestingDivision

ASclStudyM# 5010-068

1.0GENERAL INFORMANON

StudyTitle Inhibitionof R1904 For ActivatedSludgeRespiration

Data Standard OECD Guideline209.

Sponsor 3M EnvironmentalTechnology and SafetyServices,Building
2-3E-09,935 Bush Avenue, St.Paul,MN 55133; Tel No.
(612)778-7452.

Sponsor'sRepresentative Susan Beach, 3M EnvironmentalTechnology and Safety
Services,Building2-3E-09,935 Bush Avenue, St.Paul,MN
55133;TelNo. (612)778-7452.

Sponsor'sLab Request# R1904

TestingFacility ASCI Corporation/AScl-DuluthEnvironmentalTesting
Division,4444 AirparkBoulevard,Duluth,MN 55811;Tel.
No. (218)722-4040.

PrincipalInvestigator Joe Dierkes

ProjectDirector Joe Amato

TestingFacilityDirector Donald Mount

DefinitiveTestDate July 1, 1997

Data Validationand Report Alan Mozol
Review

Retentionof Raw Data and Final Five yearsfrom thedatestudyiscompleted.
Report

Locationof Raw Data and Final ASCI Corpomtion/AScI-DuludiEnvironmentalTesting
Division,4444 AirparkBoulevard,Duluth,
MN 5581 ;Tel.No. (218)722-4040.

2.0OBJECTIVE

To determineifpossible,the30-minuteand 3-h(contacttimes)EC50'sof thetestsubstance
R1904 foractivatedsludgerespirafion.

This studywas conductedaccordingto theAScl studyplanretainedby theSponsorand OECD

Guideline209 (OECD 1993).

Sponsor: 3M Company
SponsorStudy ID# R1904 2



AScl Corporation/ASel-Duluth
EnvircranentalTestingDivision

ASCI Study M# 5010468

3.0TEST MIETHODS

TestSubstance Properties:R1904, yellowliquid,specificgravityca.1.3(water
1),stable,and completelysolubleinwater.

Testconcentrations:0 and 1,000mg/L preparedinduplicateby
directadditions.

Reference Substance Name: 3,5-dichlorophenol,purity97%, AldrichChemicals,Lot#
021lOiX.

Testconcentrations:3.75,7.5,15.0,and 30 mg/L preparedby direct
additionof 500 mg/L stocksolutioninMillipore,9water.

TestOrganisms Source: Activatedsludgefrom theCityof Superior(Wisconsin)
Wastewater TreatmentPlantreceivingapproximately95% domestic
sewage.

Use in test:(1)Centrifugedfiveminutes,threetimes (40C,
7500 rpm), (2)dilutedthesludgepelletwithcarbon-Uratedwaterto
selectedvolume, finaltotalsolidsconcentrationof 1.6g/L was
obtainedby furtherdilution,and (3)added50 ml of syntheticsewage
feedper L of thedilutedsludge,and aeratedat20*C untiltest
initiation.The sludgewas heldforlessthan24 hoursbetween
collectionand testinitiation.

SyntheticSewage Feed Composition:

Chemic g dissolved/Lof deionizedwater

Bacto.peptone 16.0
Beef extract 11.0
Urea 3.0
NaCl 0.7
CaC'2.2H20 0.4

MgSO4.7H20 0.2
K2HP04 2.8

DeionizedWater Deionizedwaterused inthestudywas obtainedfrom a Millipores
Milli-QSystem. The most recentchemicalanalysisisinRaw Data
Package.

Sponsor. 3M Company
Sponsor Study ID# R1904 3



A-SclCorporittion/ASci-Duluth
EnvironmentalTeadngDivision

ASclStudyM# 5010-M

TestSetup Erposurevessels:8,1-Lborosilicateglassbeakers;twoinoculum
controls,two testexposures,and fourreferencesubstancetreatments.

Order ofpreparation: At 10-minute time intervals:(1) firstinoculum
control,(2)testexposureconcentrationreplicates,(3)from low to
high referencesubstanceexposureconcentrations,and (4)second
inoculum control.The finalvolume ineach beaker was 800 ml.

Preparation:(1)Added 284 ml of thesludgepreparationin each
beaker,(2)added 26 ml of syntheticsewage feedto each beaker,and
(3)in testand referenceexposures,added therequiredamounts of the
testand referencesubstances,respectively,(4)and dilutedeach
exposure to800 ml with carbon-treatedwater.

Incubationand aeration: 19.9* to20.0*C and vigorousaeration.

Determinationof Sequence: Same as exposureswere prepared.
Respiration

Detennination: At 30-min and 3-h contacttimes: (1)finedone 300-
ml BOD bottlewith theexposure medium and continuedtoaeratethe
remainingmedium, (2)usinga YSI 54A oxygen meter witha self-
stirringprobe,determinedthe DO concentrationin theexposure
medium every0.5 minutesforup to5.5 minutes(thefirst
determinationwas made after0.5 minutes),and (3)thesub-sample
was properlydisposed. DO meter calibrationchecks were made
between thesetsof measurements foreach controlor treatment.

Calculationof For each exposure,correlatedDO depletionand time interval,and
RespirationRate calculatedthe slopeof the regressionlineas therespirationrate.

Endpoint Calculation EC50-. ProbitAnalysis(EPA 1988).

Sponsor: 3M Company
SponsorStudyID# R1904 4



ASci Corporation/ASci-Duluth
EnvironmentalTestingDivision

AScl StudyM# 5010-M

3.0 RESULTS

Test SubstanceToxicity 30-minuteEC50: > 1,000mg/L.
(PertinentdataareinTable1)

3-hECSO: > 1,000mg/L.

iketerenceSubstanceToxicity 30-minuteEC50.- < 3.75 mg/L.
(PertinentdataareinTable1)

3-hEC50: < 3.75mg/L.

4.0 TEST QA/QC

QA/QC Criteria Data

Respirationratesof two inoculum controls Variationsafter30-minuteand 3-h contact
must not vary by more than 15%. timeswere lessthan3%.

3-h EC50 of referencesubstancemust be 3-hEC50 was < 3.75 mg/L indicatingthe
between 5-30 mg/L. sludgehad greaterthannormal sensitivity.

The lackof effectdue toR1904 isa valid
result.

Testdurationmust be 3 h. The testdurationwas 3 h.

5.0 REFERENCES

OrganizationforEconomic Cooperationand Development (OECD). 1993.OECD Guidelinesfor
Testingof Chemicals.OECD PublicationInformationCenter,Washington,D.C.

EnvironmentalProtectionAgency (EPA). 1988.Computer Program Probit.Biological
Methods Branch,EMSL, U.S. EPA, Cincinnati,OH 45268.

Sponsor: 3M Company
SponsorStudyID# R1904 5



TABLE 1.0 Stdy N 5010-068
AScOECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209 Date: 7kl%97

CALCULATION OF RESULTS Env

Test Substance: R1904

Analyst:DIERKES

30-mi ute Exposure Dissoled Oxygen Concentrationsmg/L
mg/L 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 Tamp,-C R (1) Ra % lnh.(3)
....

.......
BK1 6.8 6.5 6.0 5.6 5.1 4.6 4.2 3.7 3.2 2.7 2.2 19.9 0.9503 0.9569
loooa 6.9 6.5 6.2 5.8 5.4 5.0 4.6 4.2 3.8 3.3 3.0 19.9 0.7976 T8031 16
iooob 6.8 6.4 6.0 5.6 5.2 4.8 4.4 4.0 3.6 3.2 2.8 20.0 0.8000 0.8000 16
3.75ref7.6 7.3 7.1 6.9 6.6 6.4 6.2 5.9 5.7 5.5 5.2 1 19.9 0.4655 10.4687 51
7.5ref 7.6 7.4 7.3 7.1 7.0 6.8 6.6 6.4 6.2 6.1 5.9 1 20.0 0.3442 10.3442 64
15rof 8.1 8.0 9 7.8 7.8 7.7 7.6 7.5 7.4 7.3 7.3 1 19.

8.7 8.6- .6 8.5 8.5 8.4. 8.4 8.3 8.2 8.2
6.9 6.4 6.0 5.5 5.1 4.5 --- - -

*% diffincontrols(4)1.0 ECSO (95% Cl):>1000 mg/ (NC) RaCm (5): 0.9524

3-Ho r Exposu Dissol d Oxygen Concentrationsmg/L
mg/L 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 Tamp,-c R (1) Ra ) % lnh.(3)

LE
BK1 7.5 7.0 6.7 6.2 5.8 5.4 5.0 4.6 4.1 3.7 3.2 20.0 0.8448 0.8448
ioc)oa 7.3 6.8 6.4 5.9 5.5 5.1 4.6 4.2 3.7 3.2 2.8 20.0 0.8945 0.8945 -5
IOOOB 7.0 6.6 6.2 5.7 5.3 4.8 4.3 3.9 3.4 2.9 2.5 19.9 0.9236 .0.9301 -9
3.75ref8.3 8.1 7.9 7.7 7.5 7.3 7.1 6.9 6.8 6.5 6.1 20.0 0.4158 10.4158 51
7.5rof 8.5 8.3 8.2 8.0 7.9 7.7 7.6 7.4 7.3 7.2 7.0 19.9 0.2885 0.2905 66
Isrof 8.9 8.8 8.7 8.6 8.6 8.5 8.4 8.4 8.3 8.3 8.2 200 0.1261 0.1261 85
30ref 9.0 9.0 1 8.9 8.9 8.9 8.8 8.8 8.8 8.7 8.7 8.7 20.0 0.0655 0.0655 92.3

I BK21 7.9 1 7.4 1 7.0 r 6.6---6'2--5.7 5.3 1 4.9 4.4 1 4.0 3.5 20.0 0.8655 0,8655r _j
% diffIncontrols(4) 2.4 EC 50 (95% Cl):>1000 ma/L (NC) RaCm (6): 0.8552

(1)RaOxygenuptakerate(nig02/L-min) a-1.072
(2)Ra-Radjustedto20-C@-PV@.Ex] RaCrrp-nwanadjustedR.controls
(3)%lnhbkiono((RaCm)4teSI(RaCm)1100 Bk-blankconw.Sosaniple
(4)%dnerenceincontrols:pRaBkl-RaBk2i/RaCm]100(rvwocontrolsmustbewkhin15%ofeachother.) Tobs-saavbtonip
(5)MeanadjustedR,controkaPaBkl+RaBk2)/2 x-Tobs-20*C

9 0.1636 0.1648 83
1 0.1139 0.1139 88.0
1 1 0.9479 10.94791 1
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