
STUDY SUMMARY OF ENVIRONMENTAL EFFECTS OF LIGHT WATER BRAND
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TEST SUBSTANCE

Identity:A mixturecontainingperfluorooctanesulfonate,which may alsobe
referredtoas PFOS, FC-95,oras a component ofFC-203. (1-
Octanesulfonicac7id)(CAS # 2795-39-3).

Remarks: The 3M productionlotnumber was not noted.The testsample
isFC-203 withouttolyltriazole,identifiedas VW160390. Currentinformation
indicatesitisa mixtureof 1.34% PFOS, 35% diethyleneglycolbutylether,
37.9% water,20% ethyleneglycol,2.66 % Sultonefoamer,3% sodium octyl
sulfate,and 0.1% sodium laurylsulfate.

The following summary applies to a mixture with incompletely
charactedzed concentrations of impudties. Data may not accurately
retlecttoxicityor degradation of the fluorochemical component of the
testsample.

RESULTS

The VW160390 48-hr EC5o forDaphnia magna = 165 mg/L.

DATA QUALITY

Reliability:Klimishranking= 4. Value isfrom a summary listonly.

OTHER

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

Lastchanged: 6/28/00
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EnvironmentalEffectsofLIGHTWATERTU Aqueous FilmFormingFoam
an.dComponents

1.Purpose

Thepurposeofthisstudyistoincrease3M'sknowledgeoftheenvironmentaleffectsof
LIGHT WATEFff aqueous filmformingfoam and theindividualcomponents used tomake the
product.And, by understandingthese effects,tominimizethem throughformulationchanges.

li.Background

Thisstudywas undertakeninresponsetotestingdone by theGerman Army which was
reportedin"InvestigationsofToxicEffectsand BiologicalDegmdabilityofFoam Extinguishing
Agents inWastewaternby Ekkehard Ising.The report,hereafterreferredtoas the"German
Army Report",includeddatafor16 firefightingmaterials,ofwhich two were 3M's FC-203 and
FC-206. The 16 fireextinguishingagentswere categorizedas:

5 multi-rangefoam agents
-6film-formingfoam agents
3 proteinfoam agents
1 film-formingfluodne-proteinfoam agent
I specialfoam agent fordeep-frypan fires

EnvironmentaleffectsconsideredintheGerman Army Report-were:
1.Acute toxicitytothemarinephotoluminescentbacteriumPhotobactailum
phosphoreum usingtheMicrotox"system.The toxiditywas expressed as FC.,,and
EC50,however,the exposuretimeisnotclearfromthe German Army Repb*lftAnd may
have been 10,20,or30 minutes.Two multi-rangefoam agentswere considered
"highlytoxic".Three multi-rangefoam agentsand 2 filmformingagentswere found to
be "toxicr.Fourfilm-forming,all3 protein,thefilm4ormingfluorine-proteinagent,and
thedeep-fryagent were consideredto have "lowtoxicity".FP-203 and FC-206 were
inthe "lowtoxicity"category.

2.Algae cellmultiplicationinhibitiontestusingScenedesmus subspicatusas thetest
organismwithan exposuretimeof72 hours.Toxicitywas expressed as EC 10and
EC50.Allfoam agentswiththeexceptionoftwo ofthe proteinfoam agents were
"toxic"toalgae.The two proteinfoam agentshad weak toxicityto algae.Both 3M
productswere considered"toxic"toalgae.

3.*Acute toxicitytoDaphnia magna afterexposure for24 hours.The toxicitywas
expressed as LC,oand LC50,buttheeffectcriterionwas theorganisms'lossofability
toswim and willbe referredtoas EC 10and EC5. inthisreport.All5 multi-rangefoam
agents,allfilm4ormingagentsexceptFC-206,and thedeep-fryagentwere "toxieto
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Daphnia.One film-formingagent(FC-206),allthreeproteinagents,andthe
film-formingfluo6ne-proteinagenthad"lowtoxicitrtoDaphnia.FC-203:"toxid";
FC-206: "lowtoxicity".

4.Acute toxicitytoZebrafish(Brachydanioredo)afterexposurefor48 hours.The
criteriawas death and thetox7ic7itywas expressed as LC 10and LCro.Only two
mult-rangefoam agentswere "toxietofish.Three multi-rangefoam agentsand two
film4ormingagentswere "borde6inetoxictwealdyto)Cie."Wealdytoxiewere 4
film-formingagents,2 proteinfoam agents,and thedeep-fryagent.One film-forming
agent and thefilm-formingfluorine-proteinagent were "non-toxid.FC-203 and
FC-206 were inthe"weaklytoxiecategory.

S..Chemical Oxygen Demand (COD) and 5-dayBiochemicalOxygen Demand (BOD 5)
ofa 3% solutionofthetestmaterialinwater.The ratioofBOD .toCOD was used as
a ratingguideline,witha BOD,,/COD ratioof0.5orlessconsideredminsufficient
biochemicaldegradation".Two mufti-rangeagentsand'one film-formingagent
(FC-206)were consideredinsufficientlydegraded biochemically.The ratioforFC-206
was 0.35.One mulfi-rangeagentand one filmformingagent(FC-203)were
considered"probablyinsuffidient"because theirBOD WCOD ratioswere 0.55.The 9
remainingagentswere allsufficientwith-theirBOD /COD ratiosrangingfrom0.60to
0.89.

The data from theGerman Army Reportforthetwo 3M.productsaresummarized inthetable
below.-The-dataforthe Microtox,Zebrafish,COD, and BOD ,testsseem tobe "reasonable*
and "self-consistent".The dataareconsideredreasonablebecause theyagree fairlywell%(ith
datafrom previous3M studiesand areconsideredself-consistentbecause theFC-206 data
areroughlyhalfthatofFC-203.

Summary ofGerman Army ReportData

Prowet wffotox Aigae Daphtia Zabraftsh COD BODs BODOICOD

EC,, EC, EC, Er,,, Lei* LC, Less LCN Rado

FC-2D3 632 2,500 16.9 160 31.6-, 430 1.053 1,634 41,200 21,500 0.52

-LDWTOX;W 'To)de. 'Toidcr -WealdyTo)(e - - P"mbamycwr

FC-2D6 2,040 15,000 16.3 160 305 2.000 2,036 4,086 24.6w 8,700 0.35
-ww Toxicity ITO)dcr 'Low Toxicity' -WeaklyToxW - 'Insuffidenr

Nole:allconoontragonsinmgll.

-3-



Forthealgaltoxicitydata,therearetwo importantpointstoconsider.First,theGerman
Army's algaedatashow essentiallyequivalenttoxicityforourtwo products.One would expect
more toxicityforFC-203 than forFC-206,as shown intheMicrotox,Zebrafish,and Daphnia
tests.However, highertoxicityby FC-203 than by FC-206 may notalways be true.For
example,theremay be a component which isparticularlytoxictoalgae,perhaps disrupting
the'photosyntheticprocess.Second, ourPED forFC-203 indicatesno effecttotwo algal
speciesatconcentrationsup to 1,000mg/L.Whilethetwo algalspecieson the PED are not
thesame as thoseintheGerman Army Report,theyareallfreshwaterspeciesand such a
largedifferenceintoxicitywouldn'tbe expected.One importantlimitationwiththe PED datais
thatitdatesfrom 1974 and ithas been impossibletoverifythe exactformulationofthe
sample used inthose tests.
FortheDaphnia data intheGerman Army Report,thedifferencebetween the*FC-206and
FO-203 values

*
seems largewhen consideringthewatercontentofthetwo formulations.Also,

thereisa considerabledifferencebetween thePED data.andthe German Army data.Our
PED has a 48-hrstaticDaphnia magna LC50 of1,600mg/L,whiletheGerman Army Report
has a 24-hrstaticDaphnia magna EC.50is430 mg/L The PED dataisquiteold(1973)and the
formulationofthetestsample cannotbe verified.There isa major differencebetween the
PED dataand theGerman Army datainthatthePED dataistheconcentrationwhich causes
deathto 50% ofthe Daphnia testpopulation(LC50)and the German Army value isthe
concentrationwhich causes 50% ofthetestpopulationtostopswimming (Effective
Concentration= EC50).The German Army valueisinfairagreement withrecentresults
which show a 48-hrstaticDaphnia magna EC50 of229 mg/L.
One thingthatshouldbe keptinmind when consideringthetoxicitydataisthatreproducibility
and prec7isionoftoxicitytestscan varyconsiderablyfrom laboratorytolaboratoryand over
time.However, thedifferencesbetween theolddata (circa1974) and themore recentdata is
more likelydue tochanges informulationratherthan changes intestprotocolor testspecies.
At any rate,ourprimaryinterestshouldbe thetoxicityofourcurrentproductsand WiD.should
be concerned withhavingcurrent,reliabledataon our PEDS.

Ill.General Comments

The followinggeneralstatementssummariz.ethefactorsguidingthisstudy.

1.The primarypurpose of.theenvironmentaleffectsdata isforinternaluse inevaluating
formulationsand ingredientsand notintendedforsubmissiontogovemmental
regulatoryauthorities.Therefore,any testingshouldbe done usinglow-cost,
non-GLP methods.An exceptionmay be data forthenew foamer (L-4640)which
may need to be submittedfortheEuropean PMN currentlyunderway.

1 DraftReportfrom EnviroSystemsLaboratorydated March 10,1991.We have asked
EnviroSystemsto repeatthe Daphnia testsforFC-203 and VW1 60390.The preliminary
resultsfrom EnviroSystemson therestofthesamples were acceptable.
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2.The German Army performsitsown testingand no authorityotherthan theGerman
Army ispresentlyusingtheevaluationscheme used inthereportcitedabove.
Therefore,thereisno need tochoose a laboratory,testpmtocol,ortestspecies
applicableonlytotheGerman Army testscheme. Instead,testmethods and species
shouldbe chosen so thattestresultscan be used inas many countriesas poss7ible.

3.Where possible,dataon theenvironmentaleffectsofcomponents shouldbe obtained
fromtheliteratureorfrom raw materialsuppliersinordertoreducetestingcostsand
time.

4.The NatonalInstituteofOccupationalSafetyand Health(NIOSH) terminologyforthe
relativetoxicityofthecomponents and theformulationswillbe used inthe
discussionoftoxiceffects.Whilethese terms were notused intheGerman Army
Report,theyaregenerallyacceptedintheUS. The toxicityand correspondingterms
are:

ConcentrationAcutely
ToxictoTest Population NIOSH Terminology

<1 mg/L NHighlyToxicr

1 -10 mg/L "ModeratelyToxie

10 -100 mg/L "SlightlyToxie

100 -1,000mg/L "PracticallyNon-Toxid"

>1,000.mg/L "InsignificantToxicity"

5.The LIGHT WATER AFFF formulationsand components consideredare:

1.EthyleneGlycol(RM 3017)
2.ButylParbftol"(RM 8887)
3.Duponol*ME (RM-3021)
4.Tol*Yhdazole(RM 27513)
5.Foamer (FM-4115).
6.Filmer(FM-3820 FC-95)
7.Na-octylsulfate(RM 32067 or RM 55040)
8.Di-water(RD 199)
9.FC-203
10.VW1 60390 (FC-203withoutTolyltdazoleRM 27513)
11.FC-203CE (same as FC-203C)
12.FC,206CE
13.FC-203CF
14.FC-206CF
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IS.L-4640
16.Witcolate7093 (RM 45666)
17.Tdethanolamine
18. Urea
19.Tdton X-305

Items1 to 10 arefrom a listgiventoEricReinerby Wim Vanneste 3/12/90.Items11
to 13 were giventotheauthorby Wim Vanneste 2/5/91.Items14 to 16 were given
totheauthorby Roger Altn(2/4/91).

IV.Conclusions and Recommendations

Inordertocorrelatethetoxicityoftheproducttothetoxicityofindividualcomponents,the
component concentrationistakenintoconsideration.Inthetablebelow,thetoxicityto
Daphnia ofthepure components aregiveninthethirdccilumn.The fifthcolumn contains
estimatedtox@idifiesbased on productformulation.Thisisthe toxicitywhich would be expected
when thecomponent isdilutedinwatertothesame concentrationas intheproduct.For
example, one would expectthatsincethe toxicityofpure butyl*6arbftol'Oisabout 700 mg/L,
thetoxicityofa solutionmade of35% butylCarbitoloand 65% waterwould have a toxicityof
about 2,000.

Some interestingobservationscan be made fromthese numbers. First,even though
tolyftdazoleisquitetoxic,itispresentatlow concentrationintheproductand when dilutedin
theproductitprobablydoes notcontributesubstantiallyto producttoxicity.However, this
analysisdoes notexoneratetolyltdazoleas a majorcontributortoproducttoxicity.Second, the
lowestnumbers inthefifthcolumn indicatecomponents which willbe themost likely
contributorstoproducttoxic7ity:butylCarbitol'o,Duponol'PME (dodecylsulfate),thefoamer,and
thefilme@r.Unfortunately,thereisnota singlecomponent which standsoutWitha n6mber in
thefifthcolumn which issubstantiallylowerthan allthe rest.Thismay mean thatt6@r.*eisa
synergisticeffectbetween components.



SummaryofRecentDaphniaToxicityData

iton Nania FC-2D3 Formuladon CoffoonoMTamft
9r6iT=Wl= Bond anFomwkdbn ,MFt!g@"@F'tor?

E(P%W3rIXYCOI >1,000 20.00% >5,000 Probablynot

2. ButylCarbtbl* 706 (523-1,000) 35.00% 2,017 Probably
(RM 8887)

3. Duponol*ME 2.9(2.3-&5) 0.10% 2,900 Probably
(RM 3021)

4. To_MWamole 19(12-25) 0.05% 38.000 Probablynot
(RM 27513)

S. Fowner 68(50-81) 2.6S% 2rW Probably
M"l 15)

6. FHffier 49(43-56) 1.34% 3,667 Probably
(FM-W2O FC-95)

7. Na-octylstdfate 517(400-1,000) 3.00% 17,= Probablynot
(RM 32057 orRM
55040)

S. Di-water >1.000 37.85% >2,642 No
(RD 199)

9. FO-203 229(150-444) x

10. VW160390 (FC-203 165(128-248) x
wiftutTotyl"=Ie)

The importantconclusionfromtheseDaphniaresultsisthata morecompletesetoftoxicity
data isneeded, especiallyforalgae.The tablebelow summarizes theadditionaldata needed
tocompletetheenvironmentaleffectsdatabaseon our productsand theiringredients.
Additiondtestsareindicatedwithan X.

2 Preliminaryresultsfrom EnviroSystems,March 10,1991.
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Summary ofAdditionalTesting

hmn Narm Lsoratox AJgae Daphnia Fish COD BOD

I.- E"ne glycol
(FTAA3017)

2. Bu ICarbitD]* x x

3. Duponor ME x x x x
(RM 3021)

4. Tolyltriazole x x x x
(RM 27513)

5. Founer x x x x x
(FM.4116)

6. Fiknor x x
(FM-= -FO-95)

7. Na-o*lsultate x x x x x
(RM 32067orRM 55040)

S. Di-water
(RD 199)

9. F@-2D3 x x

10. VW160390 (FO-2D3 x x x x
*ithoutTo@yltiazole)

ii. FC-2D30E x x
(sameas FC-2D30)

.12. FC-2DSCE x x

13. FC-203CF x x x x x x

14. FC-206CF x x x x x x

is. L-" x x

is. VVhWate 7093 x x x x x x
(RM4%W)

17. Triodmmkvydne

is. Urea

.19. TritDn)@-W5 x x x x x x

TOTAL 12 is 6 7 8 10

Note:BOD tealngwillinclude5-,1o-.and 20-day*str..



V.EnvironmentalEffectsLiteratureSearch

Datafromprevious3M EnvironmentalLaboratoryStudiesandfromtheliteratureare
summarized inthissection.Toxicitydatanoted by "AQUIRE" were obtainedfrom a search of
theUSEPA AQUIRE database on Feb. 12,1991. Includedas partofthereferenceforthe
datafrom AQUIRE arethedateofpublicationoftheoriginaljournalarticleand thereview
code establishedby a group ofEPA reviewers.The reviewershave rankedtoxicitydatafrom
the literatureby thefoilo%(ingscale:

1.Meets allreviewcriteria.

2.Proceduresgenerallysatisfactory.
3.Insufficientinsome area ofthetestmethodology ortestreport.

4.Abstractorforeignpaper %(dhdatainlimitedformat.

The completecontentsoftheAQUIRE databaseforeach
*
chemicalisnotgiveninthisreport

because thedatabase includesmany obscure spec7iesoflittleinterest(opossum shrimp,
Indiancatfish,snakehead catfish,oysters,clams,sponges and many others)and datawhich
isconsideredby theEPA reviewersto be ofquestionablevalue,.

Additionaldegradabilityand toxicitydata have been taken from theHandbook of
EnvironmentalData on Organic Chemicalsby KarelVerschueren (NostrandReinhold,New
York,1983).These arereferencedby page number inthe Handbook followedby thedateof
theoriginalreference.There aremany cases inwhich thesame data appeared on AQUIRE
and inVerschuerenbutonlytheAQUIRE referenceisgivenbecause itincludestheEPA
qualityratingoftheoriginalreference.

Raw materialsupplierswere identifiedfromthe3M PRISM database and supplierswere
contactedand asked forany environmentaldatatheyhave. Unfortunately,environmentaldata
was notgenerallyavailablefrom raw materialsuppliers.And, thesupplierswere slowin
sendingthelimiteddatado have.

The sourceand reliabilityoftheliteraturedatawas taken intoconsiderationinthe
environmentalassessment ofthecomponents and therecommendations forfurthertesting.

Repgrt Format:
Informationforeach component orformulationisorganizedas follows:

Formulationorcomponent name and RM number
ChemicalAbstractsService(CAS) Number
Vendors
Degradabilitydatafrom theliteratureorfrom previous3M assessments
AquaticToxicitydatafrom theliteratureorfrom previous3M amessments
EnvironmentalAssessment
Recommendations forAdditionalTesting
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Detailedinformationforcomponents and formulationsaregiveninthesame orderas inthe
listabove.

1.Ethylene Glycol (RM 3017)

CAS # 107-21-1

Vendors:Chemtech, Ashland Chemical,Dow Chemical,Texaco Chemical,Olin,ShellOil,
Union Carbide,TextileChemical,Ashland Chemical,Unocal

-Degmdabolitys
TheoreticalOxygen Demand (THOD) 1.29g/g(Verschuerenp 646)

BODs 0.44±0.22g/g(avgof12 citations
fromVerschuerenp 646)

30.52g/g(Env.Lab. Req.#1940)

BODIO 0.67g/g(Verschuerenp 646;1953)
1.19g/g(Env.Lab.Req. #1940)

BOD,s 0.92g/g(Verschuerenp 646; 1953)
1.14g/g(Env.Lab.Req. #1940)

BOD20 1.00±0.08g/g(avgof3 ditafions
from Ve

'
rschuerenp 646)

1.02g/g(Env.Lab.Req. #1940)
COD 1.24±0.04.g/g(avgof3 ditafions

frbm Vei,@chuerenp 646)
1.28g/g(Env.Lab Req. #1940j

BOD5/COD Ratio 0.4(Env.Lab Req.#1940)
BOD2dCOD Ratio 0.8(Env.Lab Req.#1940)

Toxicilye4

Green Algae (Sconedesmus quadticauda)
7-dayStaticPopul.Growth Inhib.5 10,000mg/L (AQUIRE 2;1980)
8-daystaticPopul.Growth Inhib. 10,000mg/L (AQU IRE 2;1978)

3 3M EnvironmentalLab work done inDec. 1973.
4 The toxicitydataarea partiallistingof38 testson 16 speciesfrom theEPA AQUIRE
database.

5 PopulationGrowth Inhibition:Change incellnumber ofalgalspeciesincluding
pre-exponentiallagrateeffects.
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Protozoa(Entosiphonsulcatum)
72-hrStaticPopul.Growthlnhib. 10,000mg/L (AQU IRE 2;1980)

Blue-greenAlgae (Anacystfsaeruginosa)
icPopul.Growth Inhib. 2,000mg/L (AQUIRE 2;1978)8-dayStaf

Bacteria(Pseudomonas putida) >10,000 mg/L (Verschuerenp 647)

Algae'(Microcysdsaeniginosa) 2,000 mg/L (Verschuerenp 647)

Protozoa(Uronema parduczi) >10,000 mg/L (Verschuerenp 647)

Water flea(Daphniamagna)
48-hrStaticEC5. >1.000 mg/L (EnviroSystems1991)6

24-hrStaticLC50 10,000 mg/L (AQU IRE 2;1977)
24-hr StaticLCSO 10,000mg/L (AQUIRE 3;'1983)
48-hrStaticLC50 10,000 mgAL (AQUIRE 3; 1983)

Brineshrimp(Artemiasalina)
24-hrStaticLC,,, 20,000 mg/L (AQUIRE 2;1974)
24-hrStaticLCso 20,000 mg/L (AQUIRE 3;1983)

FatheadMinnow (Pimephalespromelas)
24-hr StaticLC50 10,060mg/L (AQUIRE 3;1983)
48-hr StaticLC50 10,000 mg/L (AQU IRE 3;1983)
96-hrStaticLC50 10,000 mg/L (AQU IRE 3; 1983)
96-hrStaticLC50 49,000 mg/L, 53,000 mg/L, &

57,000 mg/L (AQUIRE 2;1983)

BluegillSuniish(Lepomismacrochirus)
96-hrStaticLCO 10,000mg/L (AQUIRE 2;1968)

Rainbow Trout(Salmo gairdnen)
96-hrStaticLC50 41,000mg/L (AQUIRE 2;1960)

Common Shrimp (Crangoncrangon)
48-hrRenewal LC50 100,000 mg/L (AQUIRE 2;1974)
96-hrRenewal LC50 50,000 mg/L (AQUIRE 2;1974)

Goldfish(Carassiusauratus)
96-hrStaticLC50 5,000mg/L (AQUIRE 2;1979)

Guppy (Poeciliareticulata)
7-dayRenewal LC50 49,300 mg/L (AQUIRE 3;1981)

6 AciAe Daphnid toxicitytestingdone by EnviroSystemsfor3M. Test resultsdated March 10,
1991.



EnvironmentalAssessmento
Ethyleneglycolhas insignificanttoxicityand a high BOD/COD ratio.Even though itis
presentinhighconcentrationinthe product,itprobablydoes notcontributesubstantiallyto
producttoxicity.

ke@i6mmendations forAdditionalTesfing:
None.

2.ButylCarbitolO(RM 8887)

CAS # 112-34-5 (DiethyleneGlycolMonobutyl Ether)

-Uhbnyms and vendorseButylDio)(dol(CainChemical),Poly-SolvDB (OlinCorporation),
GlycolEtherDB (Oxychem), ButylCarbftolO(UnionCarbideCorporation-Unde Div.),
ButylDioxitol(ShellOilCompany), Dowanol DB (Dow Chemical),Eidasolve-DB(Eastman
Chemical Products,Inc.)

Degradabift

THOD 2.17g/g(calculated)

BOD5 0.25(Verschuerenp 524)
70.69g/g(Env.Lab. Req. #1940)

BODIO 1.45g/g (Env.Lab.Req. #1940)

BOD15 1.61g/g(Env.Lab.Req. #1940)
BOD20 1.56g/g(Env.Lab.Req. #1940)
COD 2.08(Verschuerenp 524)

1.83g/g (Env.Lab.Req. #1940@'.

BOD./COD Ratio 0.12 (Verschuerenp 524)
0.37(Env.Lab.Req.#1940)

BODz/COD Ratio 0.85(Env.Lab.Req.#1940)

Toxidlyo

Bacteria(Pseudomonasputida) 255 mg/L (Verschuerenp 524)

7 3M EnvironmentalLab work done inDec. 1973.
8 The toxicitydata area partiallistingof15 testson 10 speciesfromtheEPA AQUIRE
database.
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GreenAlgae(Scenedesmus
quadilcauda)
7-dayStaticPopul.Growthlnhib. 1,000mg/L (AQUIRE 2;1980)
8-dayStaticPopul.Growth lnhib. 1,000mg/L (AQUIRE 2;1978)

Blue-greenAlgae(Anacystisaeniginosa)
8-dayStaticPopul.Growth lnhib. 53 mg/L (AQU IRE 2;1978)

Protozoa(Entosiphonsulcatum)
72-hrStaticPopul.Growth Inhib. 73 mg/L (AQUIRE 2-,1980)

Protozoa(Uronema parduczi) 420 mg/L (Verschuerenp 524)

Protozoa(Chilomonasparameafum)
48-hrPopul.Growth lnhib. 2,774mg/L (AQUIRE 4;1980)

Water Flea(Daphniamagna)
48-hrStaticEC50 706 mg/L (EnViroSystems1991)
24-hr StaticLC.50 2,850mg/L (AQUIRE 2;1977)

BluegillSunfish(Lepomismacrochirus)
96-hrStaticLC50 1,300mg/L-(AQUIRE 2;1977)

Goldfish(Carassiusauratus)
. 24-hrStaticLC50 2,700mg/L (AQUIRE 2;1979)

Guppy (Poeciliareticulata)
7-dayRenewal LC5. 1,150mg/L (AQUIRE 3;1981)

Silveride(Leuciscusidus) 1,805mg/L and 2,304mg/L
StaticLC50 (AouiRE 3;1978)

InlandSilverside(Menidiaberyllina)
96-hrStaticLC50 2,000 mg/L'(AQUIRE 2;1977).

EnvimnmeritalAssessment:
BOD datashows f*aidyhighdogradability.The literaturedata show thismaterialto have
insignificanttoxicitytofishand -DaphniaThe two freshwatergreen algaevaluesfrom
AQUIRE areconsistentand indicatethat-.butylCarbitol* ispracticallynon-to)(ictogreen
algae.There isconsiderablymore toxicityshown to blue-greenalgae,however.We should
have a sample ofbutylCarbitolOtestedforalgaltoxicityto be sureofitstoxiceffects.

Recommendations forAdditionalTesting:
Algae and Microtox.
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3.DuponolOME DrySurfactant(RM 3021;SodiumLaurylSulfate)

CAS # 151-21-3(SodiumDodecylsulfateCH3(CH2)11OS03Na)

VO-n-dorDupon?

Degradabildy;

THOD 2.03g/g(calculated)
BOD SvAsheeo reportsthat"linearprimary

alkylsulfateshave longbeen
recognizedas extremelyrapidIn
primaryblodegmdao6, often
disappearinginlessthana dar and
citesapproximately100 references
which show degradationratesof80 to
1000/owithina few hours ordays.

Toxicily:

Green Algae (Chlorellasp)
. StaticPopul.Growth lnhib. 50 mg/L (AQU IRE 4;1980)

Green Algae (Chlorellavulgaris)
- 72-hrStaticGrowth Inhibition12 -0.05mg/L (AQUIRE 4)
Green Algae (Scenedesmus quadficauda)

7-dayStaticPopul.Growth lnhib. 0.02mo/L (AQUIRE 2;1980)
8-dayRenewal Growth Inhibition 0.02mg/L (AQUIRE 2;1978)

FlagellateEuglenoid(Entosiphonsulcatum)
72-hrStaticPopul.Growth lnhib. 40 mg/L (AQUIRE 2;)

Blue-greenAlgae (Anacystisaeruginosa)
8-dayRenewaJ Popul.Growth lnhib. 7 mg/L (AQUIRE 2;1978)

Bacteria(Pseudomonas pufida)
CellMultiplicationInhibition 290 mg/L (Verschuerenp 793;1980)

Protozoa(Uronema parduczi)-
CellMultiplicationInhibition 0.75mg/L (Verschuerenp 793;1980)

9 Phone: 302-774-1000.2/15/91:willsend information.
10 Swisher,R. D. SurfactantBiodegradation.2nd ed,MarcelDekker*New York,1987,p 466,
807-811.

11 The toxicitydata area partiallistingofthe409 testson 49 speciesfrom intheEPA
AQUIRE database.

12 Growth Inhibition:Measurable change inlengthand/orweight
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waterflea(Daphniamagna)
48-hrStaticEC50 2.9mg/L (EnviroSystems1991)
24-hrStaticLC50 33.0mg/L (AQUIRE 2;1977).
24-hrStaticLC50 7.2.10.0,& 12.0(AQU IRE 3;1983)
48-hr StaticLC50 7.0±2.1mgAL (avgof8;AQUIRE 2;

1982)
48-hrStaticLC50 5.0±0.5 mgA- (avg of3;AQUIRE 3;

1983)
.48-hrFlow-throughLC50 1.8mg/L (AQUIRE 2;1981)

Fathead Minnow (Pimephatespromelas)
24-hrStaticLCso 7.4& 8.5mg/L (AQUIRE 3;1983)
48-hrStaticLC50 6.6& 7.3mg/L (AQUIRE 3;1983)
96-hrStaticLC50 6.6& 6.9mg/L (AQUIRE 3;1983)

Bluegill(Lepomismacrochinis)
96-hrFlow-throughLCso 4.5mg/L (AQUIRE 2;1981)

Mummichog (Fundulusheteroditus)
96-hrStaticLCso 2.1mg/L (AQUIRE 2)

Sheepshead Minnow (Cyprinodonvaileg@,itus)
24-hrStaticLC50 10.0mg/L (AQUIRE 2)
48-hrStaticLC50 9.0mg/L (AQUIRE 2)
96-hrStaticLC5. .9.0mg/L (AQUIRE 2)

High-eyesMedaka (Oryziaslagpes)
6-hrRenewal LC50 67 mg/L (AQU IRE 2)
24-hrRenewal LC50 46 mgA. (AQU IRE 2)
48-hrRenewal LC50 46 mg/L (AQUIRE 2)

Bdne Sh6mp (Attemiasalina)
24-hrStaticLC50 3.6mg/L (AQUIRE 2;1974)

AtlanticSilverside(Menidiamenidia)
.96-hrStaticLC50 2.8mg/L (AGUIRE 2;1982)

iaiiifish(Fundulus.similis)
24-hrStaticLC50 4.7mg/L (AQUIRE 2)
48-hrStaticLC50 4.7mg/L (AQUIRE 2)
96-hrStaticLC50 4.5mg/L (AQUIRE 2)

Ra@in0owTrout(Salmogairdnen)
48-hrFlow-throughLC50 5.95mg/L (Verschuerenp 793;1977)
96-hrFlow-throughLC50 4.62mg/L (Verschuerenp 793;1977)
10-day Flow-throughLC50 2.85mg/L (Verschuerenp 793;1977)
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Zebrafish(Brachydaniorerio)
48-hrFlow-throughLC50 8.81mg/L (Verschuerenp 793;1977)
96-hrFlow-throughLC50 7.97 mg/L (Verschuerenp 793;1977)
I0-day Flow-throughLC50 7.97 mg/L (Verschuerenp 793;1977)

Flagfish(Gordaneliafloddae)
48-hrFlow-throughLCao 10.0mg/L (Verschuerenp 793;1977)
96-hrRow-through LC50 8.10mg/L (Verschuerenp 793;1977)
10-dayFlow-throughLC, 6.90mg/L (Verschuerenp 793;1977)

EnvironmentalAssessment:
Literaturedataindicatesfairlylowtoxicitytobacteriaand althoughno actualBOD testdata
areavailable,thismaterialshouldbe readilydegraded by microorganisms.A BOD value
shouldbe obtainedby ourown BOD tests.

Thismaterialismoderatelytoxictofish,DaphniA and algae.Our most recentDaphnia test
data agreeswellwithliteraturedatawhich givesus confidenceinthecontractlaboratory's
work on thismaterial.Because thereissufficientfishtoxicitydatafrom theliterature,no fish
testingiswarranted.

Because ofthealgaltoxicityshown intheliteraturedata,algae testingshouldbe done.

Even thoughthismaterialistoxictoa varietyofaquaticorganisms,itreadilydegrades and
adverse effectswillbe minimalifitispassed througha wastewatertreatmentsystem orifa
significantnumber ofmicroorganismsarepresentina naturalwatertodegrade itrapidly.
We shoulddo some studiesinwhich ourproductispasses througha model wastewater
treatmentsystem and the measure thetoxiceffectsofthe model'seffluent.Another study
would be a simulationofa naturalbody ofwater using*analuadum stockedwithfish.This

i4would give.usan understandingofthedegradationina river,pond,or lake.

Recommendations forAdditionalTesting:
BOD, GOD, and Microtox.

4.Tolyltriazole(RM 27513; Corrosion InhibitorTolyltriazoleTechnical Grade)

CAS # 29385-43-1
007H7N3 N

N
H

&10 nyms and vendors:
Methyl-IH-Benzotdazole
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Mothylbenzotdazole
CobratecTT-100 (PMC, Inc.13)

PreventolC17-100 (Mobay Corp.14)

Dogmdabil

BOD <60% THOD (Mobay Corp.)
Toxiellys

Water Flea (Daphnia magna)
48-hrStaticEC50 19 mg/L (EnviroSystems1991)

BluegillSunfish
96-hr LCao 31.0mg/L (Mobay Corp.and

PMC)

Rainbow Trout
96-hrLCso 21.4mg/L (Mobay Corp.and

Pmc)
Fathead Minnow

96-hrLC5. 25.5mg/L (Mobay Corp.and
PMC)

Additionaldatafora similarcompound:.
1H-Benzotdazole(CrH6N3)

o@"ICAS Number: 95-14-7 H

Synonyms:
1,2,3-Benzotriazole
Aziminobenzene
Benzene Azimide
Benzotdazole

Bluegillsunfish(Lepomis macrochirus)
Static24-hrStress 5 mgAL (AQUIRE 3; 1957)

Rainbow Trout(Salmo gairdnen)
Static24-hrStress 5 mgAL,(AGUIRE 3; 1957)

Sea Lamprey (Petromyzonmatinus)
Static24-hrStress 5 mgA- (AQUIRE 3;1957)

Chinook Salmon (Oncorhynchustshawytsqha)
Static24-hrMortality 10 mgAL (AQU IRE 3;*1969)

13 PMC SpecialitiesGroup, Inc.TechnicalBulletin3200. Contact:BillMautlewicz
(513-242-3300).

14 Mobay Corp.datagivenby Matthew Bartman 412-777-2000.
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CohoSalmon(Oncorhynchuskisutch)
Stafic24-hrMortality 10 mg/L (AQU IRE 3;1969)

NorthernSquawfish(Ptychocheilusoregonensis)
Static24-hrMortality 10.mg/L (AQU IRE 3; 1969)

EnvironmentalAssessment:
Whilethe limiteddatashows thatthismaterialismoderatelytoxic,itispresentatsuch low
concentration(0.05,0/*)intheproduct,itmay have littleeffectintheoveralltoxicityofthe
product.Because ofthetoxicityofthismaterial,we need a completesetofdata.There is
no reasontorepeatthefishdata,however.

Thismaterialislistedon theTSCA 8(d)listand any testingdone must be reporte
US EPA.

d tothe

Recommendations forAdditionalTesting:'
BOD, COD, algae,and Microtox.

S.Foamer (FM-4115)
Toxidily:

Water Flea(Daphniamagna)
48-hrStaticEC, 68 mg/L (EnviroSystems1991)

EnvironmentalAssessment:
The foamer shows slighttoxicitytoDaphnia,butthereisno dataforthe rema7ining
environmentaleffects.We shouldhave a completesetofeffectsdataforthismaterial.

Care stiouldbe takenthatthesample used intheenvironmentaleffectstesting!$',-aaood
representativesample which has been produced by themanufacturingmethod vaic'hvoll
be used inthefuture.

Recommendations forAdditioniWTesting:
BOD, COD, fish,algae,and Micmtox.

6.Filmor(FM-3820 or FC-95)
Degradabift

BODS. nil(PED)
BODIO nil(PED)
BOD20 nil(PED)

.COD nil(PED)
BOD/COD 0

Toxicily:
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WaterFlea(Daphniamagna)
48-hrStaticEC50 49 mg/L (EnviroSystems1991)
48-hrStaticEC50 50 mg/L (PED)

ActivatedSludge Inhib7itoryConc. >4,000mg/L (PED)

FatheadMinnow (Pimaphatespromelas)
96-hrLC50 38 mg/L (PED)

BluegillSunfish(Lepomismacrochirus)
.96-hrLC50 68 mg/L (PED)

RainbowTrout(Salmogairdnen)
96-hrLC50 11 mg/L (PED)

-Env*ronmentalAssessment:
The flimerwillnotcontributetotheBOD/COD ratio,so toxicityistheissuewiththis
component.Thismaterialdoes show slighttoxicitytofishand Daphnia There isgood
agreement between previousand presentDaphniatoxicitydata whichgivesus confidence
inthe most recentdatafromEnviroSystems.

We need to have a completesetofeffectsdatafora sample representativeofa recent
manufacturinglotwhich has been produced by the manufactudng method which willbe
used inthefuture.

Recommendations forAdditionalTesting:
Algae and Microtox.

7.Na-octylsulfate(RM 32067 or RM 5504015)

142-31-4

Vendors:AlcolacIncorpomted'6(Sodium OctylSulfateSolution);Stepan Company 17

(POLYSTEP B-29).

Degradabift

THOD 1.88g/g(calculated)-

15 Wim Vanneste'sPROFS notedated 03/12/1990givesthisRM#.
16 Alcolac:301-355-2600.No dataavailable.
17 Called708-446-7500 ext.2283:theyhave no data.
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BOD SWisheO" reportsthat"linearprimaryalkylsulfateshave longbeen
recognizedas extremely-mpidinprimarybiodegrackwon,oftendisappearing
inlessthan a day" and citesapproximately100 referenceswhich show
degradationratesof80 to 100% withina few hoursordays.

Toxic7itys9

,AustralianBamacle (Eiminius modestus)
30-min StaticImmobilizationEC50 3,970 mg/L (AQUIRE 2;1976)

Water Flea(Daphniamagna) 517 mg/L (Env!mSystems 1991)
48-hrStaticEC50

EnvironmentalAssessment:
--Afthoughno BOD or COD dataare ava@ilable,thismaterialwillmost likelyhave a high
BOD/COD ratio.BOD and COD datashouldbe obtainedso thatwe have numericalvalues
which have been obtainedintestscomparable tothose used fortheremaining
components.

There issurprisinglylittleliteraturedata availableon theaquatictoxicityofthissurfactant,
however fortheDaphnia dataitshows considerablylesstoxicitythantheC 2surfactant.
Thissurfactantispresentat3% so itmay be a:majorfactortotoxicityoftheproduct.Fish,
algae,and Microtoxtoxicitydata areessentialtocompletetheassessment ofthis
ingredient.

Recommendations forAdditionalTesting:
BOD, COD, fish,algae,and Micmtox.

S.Di-water(RD 199)

Toxicily:

Water Flea(Daphniamagna) >1,000 mg/L (EnviroSystems1991)
48-hrStaticEC50

EnvironmentalAssessment:
While itmay seem foolishtotestthe.deionizedwaterfortoxicity,toxiceffectshave been
tracedto contaminateddeionizedwatersuppliesinthe past.The Daphnia resultindicates
thatthesupplywas notcontaminatedand no furthertestingofthedelonizedwatersample
iswarranted.

Recommendations forAdditionalTesting:
None.

18 Swisher,R. D. SurfactantBiodegradation,2nd ed,MarcelDekker:New York,1987,p 466,
807-811.

19 There was 1 testgivenintheEPA AQUIRE database.
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9.FC-203

DogmdabilftZ

BOD5 560 g/L(PED)
717 g/L(German Army Report")

BOD20 1,060g/L(PED)
COD 1,070g& (PED)

1,373g& (German Army Report)
BODr,/COD 0.52(PED and German Army

Report)
Toxicilye

Micmtox
EC,o 632 mg/L (German Army Report)
EC50 2,500mg/L (German Army Report)

ActivatedSludgelnhiuiton none at1,000mg/L (PED)
Algae (Chlorellapyrenoidosa no effectat:91,000mg/L (PED 21)

. andPhormicriuminundatum)

Algae(Scenedesmussubspicatus)
72-hrStaticPopul.Growthlnhib.EClo
72-hrStaticPopul.Growth Inhib.EC50 16.9mg/L (German Army Report)

160.-mg/L(German Army Report)
Water Flea (Daphniamagna)

24-hrStaticEC,, 31.6 (German Armypoport)
24-hrStaticEC50 430 mg/L (German Army*Rbport)
48-hrStaticEC50 229 mg/L (EnviroSystems 1991)22

48-hrStaticEC50 1,600mg/L (PED23)

20-"3% applicationsolutions"were used toobtain'theBOD and COD dataintheGerman
Army Report.The German Army valueswere 41,200 mg/L and 21,500 mg/L fortheCOD
and BOD5, respectively.The German Army valueswere multipliedby 33.3to getthevalues
inthisreport.

21 Testingdone by IndustrialBio-TestLaboratory,Jan.1974.
22 EnviroSystemsisrepeatingthistestbecause therewas notenough variationintheFC-203
concentrationstheyused todevelop a good standardcurve.

23 Testingdone by Bionomics Laboratory,Dec. 1973.
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EasternOysterEmbryo-larvae 47 mg/L (PED24)
(Crassostreavirginica)
48-hrStaticEC5.

GrassShrimp(Palaamonetespugio)
96-hrStaticLC5. 510 mg/L (PED25)

Fatheadminnow (Pimephalespromelas)
96-hrStaticLC50 750 mg/L (PED)

Zebr.afish(Brachydanioretio)
48-hrStaticLCO 1,053mg/L (German Army Report)
48-hrStaticLC50 1,634mg/L (German Army Report)

Scud (Gammarus fasciatus)
48-hrStaticLC5. 1,100 mg/L (PED26)

Rainbow trout(Oncorhyncusmykiss27)
96-hrStaticLC50 1,300mg/L (PED)

Rainbow trout(Oncorhyncusmykss)
96-hrContinuousFlow LC5. 400 rh@ (PED28)

Common mummichog (Fundulusheteroditus) 2,500 mg/L (PED29)
96-hrStaticLC,,

Grass Shrimp (Palaemonetespugio) 510 mg/L (PED)
96-hrLC50

EnvironmentalAssessment:
1.The fishtoxicitydatafromtheGerman Army Report agree@ wellwithdatafrom previous
3M studies,so no fishtestingisneeded.

2.The MicrotoxtestsfromtheGerman Army Reportseem reasonable,so thist@itShould
notbe repeated.

3.The 24-hrEC50 Daphnia toxicityfrom the most recentEnviroSystems work and the 48-hr
EC50 fromtheGerman Army Reportareinfairlygood agreement. However, we weren't
satisfiedwiththeconcentrationsused intheEnviroSystems work-andthey arerepeating

24 Testingdone by BionomicsLaboratory,July1980.
25 Testingdone by BionomicsLaboratory,Aug. 1979.
26 Testingdone by BionomicsLaboratory,Dec. 1973.
27 FormerlySalmo gakdned.
28 No mortalityorabnormaleffectsatthisconcentration.
29 Testingdone by BionomicsLaboratory,Aug. 1979.
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thiswork.The largedifferencebetween German Army valueand the1973 PED value may
be due toformulationchanges orchanges inthetoxicitytestprotocolbutthiscannot be
verified.

4.Ai withthefoamer and filmer,we need tobe carefulthatthesample submfttedfor
testingisofknown compositionand from a known manufacturinglot.

5.Sincetoxicityto algaewas ofconcern intheGerman Army Report,thealgaedata is
probablythemost important.
Recommendations forAdditionalTesting:
BOD, COD, and algae.

10.VW1 60390 (FC-2D3 without TolyltriazoleRM 27513)

Toxidily:

Water Flea(Daphnia magna)
48-hrStaticEC50 165 mg/L (EnviroSystems1991)30

EnvironmentalAssessment:
1.Sincetheonlydifferencebetween thismaterialand FO-203 istolyftdazole,testingthis
materialalongwithFC,203 seems likea good way to.determinetheeffectoftolyftdazole.
Forthe recentDaphnia data,thereislittledifferencebetween FC-203 and Vwl 60390 and
theeffectoftolyltdazolecannotbe seen. Infact,thetoxicitypfFC-203 was slightlyless
thanthe toxicityofVW1 60390 inthe recentEnviroSystemswork.S@inceEnviroSystems is
repeatingthe Daphnia forthesetwo samples,we Willhave to waftuntilEnviroSystems has
completedthesetestsbeforemaking an evaluation.

2.A Microtoxand fishtoxicitytestshouldbe done on thismaterialand theresults
compared totheFC-203 resultstosee ifthereisa measurable effectcaused by
tolyltdazoleintheproduct.

Recommendations forAdditionalTesting:"
BOD, algae,fish,and Microtok.*'

30 Envir6Systemsisrepeatingthistestbecause therewas notenough variationinthe
concentrationstheyused todevelopa good standardcurve.
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1.FC-203CE

Dogmdabeft

BOD,s 91 9/L(PED)
BODIO 400 9/L(PED)
BOD2o 680 9/L(PED)
COD 762 9/L(PED)

BODMICOD ratio 0.89(PED)

TotalOrganicCarbon (TOC) 220 g/L(PED)

OECD Method 301 E 88-90% biodegradability
in14 days (PED)

Toxicity*

Algae (Selenastrumcapticomutum) >.1,000mg/L (PED)
95-hr IC50

OECD ActivatedSludge Respiration none at1,000 mg/L
InhiUitionTest 209

Water Flea (Daphnia magna) >1,000 mg/L (PED)
48-hrStaticLC,

Micmto
'
x (Photobactetium phosphoreum)

Exposure: EC50
5 min. 370 mg/L
15 min. -260rdg/L
30 min 230 mg/L

Killifish(Fundulusheteroclitus)
96-hrContinuousFlow LCso 1,400mg/L (PED)

FatheadMinnow (Pimephafespromelas)
96-hrContinuousFlowLC50 >2,000mg/L (PED)
96-hrStaticLC50 >1,000 mg/L (PED)

EnvironmentalAssessment*
The environmentaleffectsdataforFC-203CE isfaidycomplete.
The PED datashows lowertoxic7dytoDaphnia thanisshown'by FC-203 intheGerman
.'ArmyReportand fromtherecenttestsby EnviroSystems.Daphnia testingshouldbe done
againforassurance inourPED.

Recommendations for-AdditionalTesting:
Algae and Daphnia.
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12.FC-206CE

Dogmdabib;

BODs 46 9/L(PED)
.BODIO- 260 9/L(PED)

BOD2o 470 9/L(PED)

COD 402 g/L(PED)

BODMICOD ratio 1.2(PED)
TotalOrganicCarbon (TOC) 130 g/L(PED)

OECD Method 301E 89-92% biodegmdab7ll4
in14 days (PED)

Toxicilye

AJgae (Selenastrumcapdoomutum) >.1,000m@t (PED)
95-hr IC5.

OECD ActivatedSludge Respiration none at1,000mg/L
InhibitionTest 209

Water Flea(Daphnia magna) >1,000 mg/L (PED)
48-hr StaticLC50

Microtox(Photobactatiumphosphoreum)
Exposure: EC50

5 min. 650 mg/L
15 min. -4500i@@
30 min 4200 mgAL

Killifish(Fundulushateroctitus)
96-hrContinuousFlow LCo >2,000 mg/L (PED)

FatheadMinnow (Pimephaiespromelas)
96-hrContinuousFlow LC. >2.000mg/L (fED)
96-hrStaticLC50 >1,000 mg/1-(PED)

EnvironmentalAssessment:
The environmentaleffectsdataforFC-203CE isfairlycomplete.
Aga7in,thePED datashows lowtoxicityto Daphnia which sh *ouldbe verified.

RecOmme
.
ndationsforAdditionalTesting:

Algae and Daphnia.
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13.FC-2D3CF
EnvironmentalAssessment:
No environmentaleffectsdataforthisproductareavailableand a completesetof
environmentaleffectsdatashouldbe obtained.

Recommendations forAdditionalTesting:
BOD; COD, algae,DaphniA fish,and Microtox.

14.FC-206CF
Env! nr@entalAssessment:
No environmentaleffectsdataforthisproductare availableand a completesetof
-environmentaleffectsdatashouldbe obtained.

Recommendations forAdditionalTesting:
BOD, COD, algae,Daphn!A fish,and Microtox.

15.L-4640 (New Foamer)
Testingiscurrentlyunderway fora European PMN by NOTOX* Laboratories:

1.Daphnia toxicitystudy(C2 EEC testmethod).
2.Fishtoxicity(Cl method) usingZebra fish(Brachydaniorerio).
3.-ModifiedSturm test(C5)forreadybiodegradability.

AlltestingfortheEuropean PMN isbeingdone by GLP.

The followingenvironmentaleffectsdataarefmm several3M technicalreportswhich are
compiledinthe report"EnvironmentalData and InformationinSupportofthe PMN for
Certa@in-ChemicalSubstances Designated as L-4640",June

Degradabift

BOD5 <0.038 g/g
BODIO <0.038 g/g
BOD20 <0.038 g/g
COD 0.41 g/g
TheoreticalOxygen Demand 0.75 g/g

Toxicily:
Acute Effecton MicrobialRespiration 8% reductioninrateofoxygen

depletionat1,000mg/L
Water Flea(Daphnia magna)

48-hrStaticLC50 100 mg/L and 111 mg/L
Fathead Minnow (Pimephalespromelas)

96-hrStaticLC50 158 mg/L and 166 mg/L
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EnvironmentalAssessment&
Because oftheimportanceofthismaterialtofutureproducts,a fullsetofenvironmental
effectsdataisneeded.The environmentaleffectsdata notincludedinthePMN work or in
the *ousstudiesshouldbe obtwned: algaeand Microtox.--Previ
Rommmandations forAdditionalTesting:
Algag and Micmtox.

16.Witcolate7093 (RM 45666)

CAS # 73665-23-2

-WrtcoCorporation(713-433-7281)has no ecotoxinformationavailable.Wdoblate 7093 is
55% water,45% C6-Cl 0 ethoxylatedsulfate.They recommended SvAsherfor
biodegradationinformation.

No informationon EPA AQUIRE database nor inVerschuere-n.

EnvironmentalAssessment:
No effectsdataisavailable.Testingdepends on thelikelihoodthatthismaterialwillbe used
infutureproducts.'

R!goommendations forAdditionalTesting:
CODD- BOD, algae,fish,Daphnia,and Microtox.

17.Triethanolamine

CAS 102-71-6

DegradabilWI

THOD 2.04g/g
BOD5 nil

0.02 g/gwithstandardseed
0.17 g/gadapted sewage
0.03 g/g

BODIO 0.02 g/g'
nilwithstd.dilutedsewage

BOD,5 0.05g/g
BOD20 0.13g/g

31 Alldegradabilitydataare fromVerschuerenp 1150-1.
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COD 1.50g/g

BODWCOD nilto0.11
BODMICOD 0.09

Bacteria(Pseudomonas putida)
Popul.Growth Inhib. >10,000 mg/L (Verschuerenp 1151)

Algae (Microcystfsaeniginosa)
Popul.Growth lnhib. 47 mg/L (Verschuerenp 1151)

Green Algae(Scenedesmus quaddcalda)
7-dayStaticPopul.Growth lnhib. .1.8mg/L (AQUIRE 2;1980)
8-dayStaticPopul.Growth lnhib. l..8mg/L (AQUIRE 2;1078)
8-day StaticPopul.Growth Inhib. 715 mg/L (AQUIRE 2;1978)33

Blue-greenAlgae (Anacystisaeniginosa)
8-dayStaticPopul.Growth Inhib. 19 mg/L.and 47 mg/L -

(AQUIRE 2;1978)

Protozoa(Entosiphonsulcatum)
72-hrStaticPopulationGrowth 56 mg/L (AQUIRE 2;1980)

Protozoa(Chilomonasparamecium)
48-hrRenewal Popul.Growth lnhib. 1,768mg/L (AQUIRE 4;1980)

Protozoa(Uronema parduczi) >10,000 mg/L (Verschuerenp 1151)
Bacteria(Pseudomonas)

LCO 10,000'mg/L (Verschuerenp 1151)
Algae (Sconedesmus)

LCO 100 mg/L'(Verschuerenp 1-161)
Algae (Colpoda)

LCO 160 mg/L (Verschuerenp 1151)
Water Flea(Daphnia)

LCO 2,500 mg/L (Verschuerenp 1151)
24-hrStaticLC50 1,390mg/L (AQUIRE 2;1977)

BrineShrimp(Attemiasatiria)
24-hrStaticLC5. 5,600 mg/L (AQUIRE 2;1974)

32 The toxicitydataare a partiajlisting ofthe 16 testson 10 speciesgiven intheAQU IRE
database.

33 Thisvalueisfrom a differentreferencethanthepreviousone.
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Goldfish(Carissiusauratus)
24-hrStaticLC,, 5,000mg/L (AQUIRE 2;1979)
24-hrLC50(85% TEA) 75,000 mg/L atpH 7

3,500 mg/L atpH 10.3
(Verschuerenp 1151)

EnvironmentalAssessment:
Thismaterialshows insignificanttoxicityto Daphnia and fish.
However, ithas a low BOD/COD ratioand willcontributetoa low ratiointheproduct.In
addition,itshows considerabletoxic7itytoalgae.For these reasons,itwould be bestnotto
use thismaterialinproductsunlessno aftemativecan be found oritsconcentrationinthe
productwillbe extremelylow.

The literaturedataisessentiallycompleteforthismaterial.Any testingon thismaterialmust
be reportedtoUS EPA undersectionTSCA 8(d).
Recommendations forAdditionalTesting:
None.

18.Urea

CAS 57-13-6

Degmdabifibt@4

Degrades abiotically:
H2NCONH2+ H20 C02+ NH3

De@mdation rateat20'C 16.9mg/(-Jhr
Degradationrateat2*C 3.3mg/L/hr
Concentrationindomesticsewage 2 to6 mg/L

Bacteria(Pseudomonas putida)
Popul.Growth lnhib.. >10,000 mg/L (Verschuerenp 1178)

Green Algae (Scenedesmus quadricauda)
7-day StaticPopul.Growth lnhib. 10,000mg/L (AQUIRE 2;1980)
8-day StaticPopul.Growth lnhib. 10,000 mg/L (AQU IRE 2; 1978)

34 Alldegradabilitydata arefrom Verschuerenp 1178-9.
35 The toxicitydataarea partiallistingof32 testson 17 speciesfromtheEPA AQUIRE
database.
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Blue-greenAlgae(Anacystisaeruginosa)
8-dayStaticPopul.Growthlnhib. 47 mg/L (AQUIRE 2;1978)

Protozoa(Entosiphonsulcatqm) 29 mg/L (AQU IRE 2;1980)
72-hrStaticPopul.Growth Inhib.

Protozoa(Chilomonasparamedum)
48-hrPopul.Growth lnhib. 2,683 mg/L (AQUIRE 4;1980)

Water Flea(Daphnia)
.24-hrStaticLC50 10,000 mg/L (AQUIRE 2;1977)

Creek Chub (Semotilusatromaculatus)
24-hrLCO 16,000 mg/L (AQUIRE 2;1952)
24-hr LCIOO 30,000 mgli-(AQUIRE 2;1952)

EnvironmentalAssessment:
Uteraturedata indicatesthatthismaterialshows insignificant

.
toxicityto'DaphniAfish,and

green algae.Furthermore,itdegrades readilyand R.most likelywould notbe a problem in
theproduct.

However, itdoes show toxicitytoblue-greenalgae,and the lowtoxicitytogreen algae
shouldbe verified.by ourown testsifitistobe used inthe productathighconcentrations.
Recommendations forAdditionalTesting:
None.

19.TritonX-305

CAS # 9002-93-1 (PRISM shows Tdton X-305 to be 70% thismaterialwiththe
,-Compositionoftheremaining30% notgiven).

Synonyms:
Poly(oxy-1,2-ethanediyl),alpha-[4-(1,1,3,3-tetramethylbutyl)phenyl]-

omega-hydroxy-polyethyleneglycolp-1,1,3,3-tetramethylbutylphenylether
Octoxinol
P-tert-octylphenoxypolyethoxyethanol

Vendore
Roh,m & Haas Company-''6

36 Independence MailWest, Philadelphia,PA 19105. Phone: 215-592-3000.
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Toxidily,37

Bluegill(Lepomis macrochirus)
24-hrStaticLC50 3.5m,g/L(AQUIRE 1;1975)
24-hrStaticLC50 16.2mg/L (AQUIRE 1;1975)
24-hrStaticLC50 1,080Mg/L (AQUIRE 1;1975)
24-hrFlow-throughLC.0 10.0mg/L (AQUIRE 2;1975)
96-hrStaticLC5. 2.8mg/L (AQUIRE 1;1975)
96-hrStaticLC5. 12.Omg/L(AQUIRE 1;1975)
96-hrStaticLC5. 531 mg/L (AQUIRE 1;1975)
96-hrFlow-throughLC50 1O.Omg/L (AQUIRE 2; 1975)
6-day Flow-throughLCao 9.6mg/L (AQUIRE 2;1975)

The reasonforthehighvaluesforthe24-hrStaticLb5o (1,080mgAL)and forthe96-hr
StaticLCso(531 mg/L )are notknown.

The vendor forTritonX-305 (Rohm and Haas) has no data on the.aquatictoxicityor
biodegradabilityofTritonX-305.However, theyare.sendinga!datasheeton the.aquatic
toxicityofTritonX-100.TritonX-100 has a lowermolecularWeightthan X-305 and they
believethatthetoxicityofX-305 islessthan X-:l00 because X-305 islesssurfaceactive.
TritonX-305 isnotbelievedtodegrade biologically.Rohm and Haas has recentlysoldtheir
Tritonproductlineto UnionCarbide(1-800-752-1827)and YAIIbe transferringthebusiness
in4henearfuture.The CAS number givenby Rohm and Haas fortheseriesis9036-19-5.
The followingdataisfrom AQUIRE on thisCAS number.

CAS 9036-19-5

Rainbow Trout(Salmogairdnen)
48-hrStaticLC5. 7.2mg/L (AQUIRE 2;1978)
96-hrStaticLC50 7.2mg/L (AQUIRE 2;1978)

MarinePolychaeteWorm (Scolelepisfuliginosa)
48-hrStaticLC50 17.0mg/L (avg.of7 points)
96-hrStaticLC50 13.7 mgAL (avg.of8 points)

(AQUIRE 2;1978)

37 The toxicitydataare a partiallistingof13 testson 5 speciesfrom theEPA AQUIRE
database.

38 The toxicitydataarea partiallistingof36 testson 5 speciesfrom theEPA AQUIRE
database.
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MarinePolychaeteWorm (Cgoteliacapitata)
48-hrStaticLCOO 8.2mgAL (avg.of6 points)
96-hrStaticLC50 6.0mg/L (avg.of8 points)

(AQUIRE 2;1978)
AquaticSowbug (idoteabafthica)

48-hrRenewal LCso 10.0mgAL (AQUIRE 3
'
;1972)

96-hrRenewal LC50 5.0 mg/L (AQUIRE 3;1972)
Eh ronmentalAssessment*
Both CAS numbers have a limitedamount ofto)Cicitydataavailablewhich shows moderate
toxicity.SinceTritonX-305 isa majorcomponent oftheCE products,we willneed a

--completesetofdataon,thismaterialinorderinordertocorrelatetheeffects.oftheCE
productstotheirformulation.
Recommendation s forAdditionalTesting:
BOD, COD, algae,DaphniA fish,and Micmtox.
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