
STUDY SUMMARY OF ENVIRONMENTAL EFFECTS OF LIGHT WATER BRAND
AFFF AND COMPONENTS - 1991

TEST SUBSTANCE

Identity:A mixturecontainingperfluorooctanesulfonate,which may alsobe
referredtoas PFOS, FC-95, oras a component ofFC-206CE. (1-
Octanesulfonicacid)(CAS # 2795-39-3).

Remarks: The 3M productionlotnumber was notnoted.The testsample
isFC-206CE (2/16/89).Currentinformationindicatesitisa mixtureof0.92%
PFOS, 15% diethyleneglycolbutylether,76.09% water,4% urea,1.28%
Sultonefoamer,1.55% sodium octylsulfate,1.05% polyoxyethylene
monooctylphenylether,0.06% sodium laurylsulfate,and 0.05% tolytriazole.

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

RESULTS

Degradability

Study Value (source*)
BOD5 46 g/L(3M)

BODio 260 g/L(3M)

BOD20 470 g/L(3M)

COD 402 g/L(3M)

BOD20/COD ratio 1.2(3M)

ITotalOrganicCarbon (TOC) 130 g/L(3M)



Aquatictoxicity

Stu ly Value(source)
Algae (Selenastrumcapdcomutum)

95-hrIC5o > 1000 mg/L (3M)

OECD ActivatedSludge Respiraflon
InhibitionTest 209

3-hr EC50 None at 1000 mg/L

Water flea(Daphnia magna)
48-@r-StaticLC. >1000 mg/L (3M)

Microtox (Photobacterium phosphoreum)
5-min.EC5o 650 mg/L
15-min.EC60 4500 mg/L
30-min.EC50 4200 mg/L

Killifish(Fundulus heteroclitus)
96-hrContinuousFlow LC5c L(3M)

Fathead-Minnow(Pimephalespromelas)
96-hrContinuousFlow LC5o >2000 mg/L (3M)

96-hrStaticLC5o>1000mg/L(3M)

Any study marked with"3M" as the source includesstudiesdone atthe
request of3M by labsotherthan the 3M Environmental Lab.

DATA QUALITY

Reliability:These studieshave been assigned KJimishrankings= 4.
Values are from a summary listonly.

OTHER

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

Last changed: 6/28/00
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EnvironmentalEffectsofLIGHTWATERTM Aqueous FilmFormingFoam
andComponents

1.Purpose

Thepurposeofthisstudyistoincrease3M'sknowledgeoftheenvironmentaleffectsof
LIGHT WATER' aqueous filmformingfoam and theindividualcomponents used to make the
product.And, by understandingthese effects,to minimizethem throughformulationchanges.

ii.Background

Thisstudywas undertakeninresponsetotestingdone by theGerman Army which was
reportedin"InvestigationsofToxicEffectsand BiologicalDegradabilityofFoam Extingu

'
ishing

Agents inWastewater"by Ekkehard lsing.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-formingfluorine-pmteinfoam agent
I specialfoam agentfordeep-frypan fires

EnvironmentaleffectsconsideredintheGerman Army Reportwere:
1.Acute toxicitytothemarinephotoluminescentbacterium

'
Photobactelium

phosphoreum using the Micmtoxo system. The toxicity was expressed as F-C.l. and
EC60,however,theexposuretimeisnotclearfrom theGerman Army Reportand may
have been 10,20,or 30 minutes.Two multi-rangefoam agentswere considered
"highlytoxic".Three multi-rangefoam agentsand 2 filmformingagentswere foundto
be "toxic".Four film-forming,all3 protein,thefilm-formingfluodne-pmteinagent,and
thedeep-fryagentwere consideredtohave "lowtoxicity".FC-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
"toxi6"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 referredto as EC 1.and EC50 inthisreport.AJI5 multi-rangefoam
agents,allfilm-formingagentsexceptFC-206,and thedeep-fryagentwere "toxieto
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-Da,,)hnia.One film-formingagent(FC-206),allthreeproteinagents,andthe
film-formingfluodne-proteinagenthad "lowtoxicity"toDaphnia.FC-203:"toxid";
FC-206: "lowtoxicity".

4.Acute toxicityto Zebrafish(Brachydanioretio)afterexposure for48 hours.The
criteriawas death and the toxicitywas expressed as LC 1.and LCSO.Only two
multi-rangefoam agentswere "toxic"tofish.Three mult'-rangefoam agents and two
film-formingagentswere "borderlinetoxictweaklytoxic".*Weakly toxic,were 4
film-formingagents,2 proteinfoam agents,and the deep-fryagent.One film-forming
agent and thefilm-formingfluodne-proteinagent were "non-toxie.FC-203 and
FC-206 were inthe "weaklytoxicrcategory.

5..Chemical Oxygen Demand (COD) and 5-day BiochemicalOxygen Demand (BOD 5)
ofa 3% solutionofthetestmaterialinwater.The ratioofBOD ,toCOD was used as
a ratingguideline,.witha BOD _,/CODratioof 0.5 or lessconsidered "insufficient
biochemicaldegradation".Two multi-rangeagents and one film-formingagent
(FC-206)were consideredinsufficientlydegraded biochemically.The ratioforFC-206
was 0.35.One multi-rangeagent and one filmformingagent (FC-203)were
considered"probablyinsufficient"because theirBOD 5/COD ratioswere 0.55.The 9
remainingagents were allsufficientwiththeirBOD 5/COD ratiosrangingfrom 0.60to
0.89.

The,datafrom theGerman Army Reportforthetwo 3M.products are summarized inthetable
below.The dataforthe Microtox,Zebrafish,COD, and BOD 5 testsseem tobe "reasonable"
and "self-consistent".The data are consideredreasonablebecause they agree fairlywellwith
data from previous3M studiesand areconsideredself-consistentbecause the FC-206 data
areroughlyhalfthatofFC-203.

Summary ofGerman Army Report Data

Product Wicrotox Algae Daphnia Zebrafish COD BODB BODg/COD
EC,, EC, EC,, Er-,, LC,g LC, LC,, LC, Ratio

FC-2D3 632 2,500 16.9 160 31.6-, 430 1,053 1,634 4l.2DO 21,500 0.52.L.MTO.,w
'To)de. ITO)de -weakly Toxic- -

'ProInsufl=@

FC-2D6 2,040 15,000 16.3 160 305 2,ODO 2,036 4.086 24,600 8,700 0.35
*Low Taxidq *To)de "Low Toxieit)r 'WeaklyToxW - - 'Insufficienr

Note:allooncentradonsinmgA-.
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Forthealgaltoxicitydata,therearetwo importantpointstoconsider.First,theGerman
Army'sajgaedatashow essentiallyequivalenttoxicityforourtwo products.One would expect
more toxicityforFC-203 thanforFC-206, as shown intheMicrotox,Zebrafish,and Daphnia
tests.However, highertoxicityby FC-203 thanby FC-206 may notajwaysbe true.For
example,theremay be a component which isparticularlytoxictoalgae,perhaps disnipting
thephotosyntheticprocess.Second, ourPED forFC-203 indicatesno effecttotwo algal
speciesatconcentrationsup to 1,000mg/L.Whilethetwo algalspecieson the PED arenot
thesame as those intheGerman Army Report,theyareallfreshwaterspeciesand such a
largedifferenceintoxicitywouldn'tbe expected.One importantlimitationwiththe PED datais
thatitdatesfrom 1974 and ithas been impossibletoverifytheexactformulationofthe
sample used inthosetests.
Forthe Daphnia data inthe German Army Report,the differencebetween the*FC-206 and
FC-203 values.seemslargewhen consideringthewatercontentofthetwo formulations.Also,
thereisa considerabledifferencebetween the PED data.andtheGerman Army data.Our
PED has a 48-hrstaticDaphnia magna LC50 of1,600 mg/L,whiletheGerman Army Report
has a 24-hrstaticDaphnia magna EC50 is430 mg/L The PED dataisquiteold(1973)and the
formulationofthetestsample cannotbe verified.There isa majordifferencebetween the
PED data and theGerman Army datainthatthePED dataistheconcentrationwhich causes
deathto 50% oftheDaphnia testpopulation(LC 50)and theGerman Army valueisthe
concentrationwhich causes 50% ofthetestpopulationtostopswimming (Effective
Concentration= EC50).The German Army valueisinfairagreement withrecentresults
which show a 48-hrstaticDaphnia magna EC soof229 mg/L.

One thingthatshouldbe keptinmind when consideringthetoxicitydataisthatreproducibility
and precisionoftoxicitytestscan varyconsiderablyfrom laboratorytolaboratoryand over
time.However,thedifferencesbetween theolddata(circa1974)and themore recentdatais
more likeaydue tochanges informulationratherthanchanges intestprotocolortestspecies.
At any rate,our primaryinterestshouldbe the toxicityofour currentproductsand w'is.*should
be concerned withhavingcurrent,reliabledataon our PEDS.

Ill.General Comments

The followinggeneralstatementssummarize thefactorsguidingthisstudy.

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

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

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

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

ConcentrationAcutely
ToxictoTest Population NIOSH Terminology

:51mg/L "HighlyToxie

1 -10 mg/L "ModeratelyToxie

10 -100 mg/L "SlightlyToxic"

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

>1,000,mg/L "InsignificantToxiciy

5.The LIGHT WATER AFFF formulationsand components consideredare:
1.EthyleneGlycol(RM 3017)
2.ButylCarbitol"(RM 8887)
3.DuponolO ME (RM-3021)
4.Tol'yltdazole(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)

FC-203
10.VW1 60390 (FC-203 withoutTolyltdazoleRM 27513)
11-FC-203CE (same as FC-203C)
12.FC-206CE
13.FC-203CF
14.FC-206CF
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15.L-4640
16.Witcolate7093 (RM 45666)
17.Triethanolamine
18.Urea
19.TritonX-305

Items 1 to10 are from a listgivento EricReinerby Wim Vanneste 3/12/90.Items 11
to13 were giventothe authorby Wim Vanneste 2/5/91.Items 14 to 16 were given
tothe authorby Roger Al@n(2/4/91).

IV.Conclusions and Recommendations

Inordertocorrelatethetoxicityoftheproducttothetoxicityofindmdual components, the
component concentrationistaken intoconsideration.Inthetablebelow,thetoxicityto
Daphnia ofthepure components are given inthe thirdccilumn.The fifthcolumn contains
estimatedtoxicitiesbased on productformulation.This isthetoxicitywhich would be expected
when thecomponent isdilutedinwater tothesame concentrationas inthe product.For
example, one would expectthatsincethetoxicityofpure butylCarbftol' isabout 700 mg/L,
thetoxicityofa solutionmade of35% butylCarbitol0 and 65% water would have a toxicityof
about 2,000.

Some interestingobservationscan be made from these numbers. First,even though
tolyftdazoleisquitetoxic,itispresentatlow concentrationinthe productand when dilutedin
the productitprobablydoes notcontributesubstantiallytoproducttoxicity.However, this
analysisdoes notexoneratetolylthazoleas a major contributortoproducttoxicity.Second, the
lowestnumbers inthefifthcolumn indicatecomponents whic@ willbe the most likely
contdbutorstoproducttoxicity:butylCarbitolO,DuponolO ME (dodecylsulfate),the foamer,and
the filmer.Unfortunately,thereisnota singlecomponent which standsoutwitha n'umberin
thefifthcolumn which issubstantiallylowerthan allthe rest.This may mean thatthereisa
synergisticeffectbetween components.
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SummaryofRecentDaphniaToxic4Data

Item Name FC-2D3 Foffnulation pwowmt To k4or Conuiww(r-4tanTfl=in(@4 Ba an FDrm to FC-2D3 ToAdty?

EtwWne alyool >1,000 20.00% >SODO Probablynot(RM 3017)

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

3. Duponole ME 2.9(2.3- 3.5) 0.10% 2,900 Probably(RM 3021)

4. TolyWiamole 19(12-25) 0.05% 38,000 Probablynot(RM 27513)

S. Foamer 68(50-81) 2.66% Probably(FM-4115)

6. Fdmor 49(43-56) 1.34% 3,UT Probably(FMQM = FC-95)

7. Na-"Isulfate 517 (400-1,000) 3.06% 17.233 Probablynot(RM 32D67 or RM

8. DI-water >1,000 37.SM >2.642 No(RD 199)

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

10. VW160390 (FC-203 165 (128 -248)
xwfthoutTolyWimole)

The importantconclusionfromthese Daphnia resultsisthata more complete setbft

'
oxicity

dataisneeded,especiallyforalgae.The tablebelow summarizes theadditionaldata needed
tocompletetheenvironmentaleffectsdatabase on our productsand theiringredients.
Additionaltestsareindicatedwithan X.

2 Preliminaryresultsfrom EnviroSystems,March 10,1991.
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Summary-of AdditionalTesting

lwm Narrm wimotox Algae Daphriia Fish COD BOD

1. Ethyleneglycol
(RM 3017)

2. 13utylCarbibl* x x(RM 8887)

3. Duponoi* ME x x x x(RM 3021)

4. Tolyttriazole x x x x(RM 27513)

S. Foamer x x x x x(FM-4115)

S. Fikner x x
(FM-W20 = FC-95)

7. Na-oatylsulfate x x x x x(RM 32067 orRM 55040)

a. DI-water
(RD 199)

9. F@-203 x
x

10. VW160390 (FG-203 x x x xvaftutTolyltriazole)

it. FC-203CE x x(sarneas FC-203C)

12. FC-2D6CE x x

13. FC-203CF x x x x x
14. F.C-2D6CF x x x x x x
15. L-4640 x x

Is. VVkdate 7093 x x x x x x(RM 45666)

17. Triedmwlamine

18. Urea

is. TritonX-WS x x x x x x
TOTAL 12 6 7 10

Note:SOD tes6ngwillinclude6-.lo-,and 20-daytests.
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V.EnvironmentalEffectsLiteratureSearch

Datafromprevious3M EnvironmentalLaboratoryStudiesand fromtheliteratureare
summarized inthissection.Toxicitydata noted by "AQUIRE" were obta@inedfrom a search of
the-USEPA AQUIRE database on Feb. 12, 1991. Includedas partofthe referenceforthe
data from AQUIRE arethe date ofpublicationofthe originaljournalarticleand the review
code establishedby a group ofEPA reviewers.The reviewershave rankedtoxicitydata from
the literatureby thefollowingscale:

1.Meets allreviewcriteria.

2.Procedures generallysatisfactory.

3.Insufficientinsome area ofthetestmethodology ortestreport.

4.Abstractorforeignpaper withdatainlimitedformat.

The complete contentsoftheAQUIRE database foreachchemical isnotgiveninthisreport
because thedatabase includesmany obscure speciesoflittleinterest(opossum shrimp,
Indiancatfish,snakehead catfish,oysters,clams,sponges and many others)and data which
isconsideredby theEPA reviewerstobe ofquestionablevalue..

Additionaldegradabilityand toxicitydata have been taken from the Handbook of
EnvironmentalData on Organic Chemicals by KarelVerschueren (NostrandReinhold,New
York, 1983).These are referencedby page number inthe Handbook followedby thedate of
the originalreference.There are many cases inwhich the same dataappeared on AQUIRE
and inVerschueren butonlytheAQUIRE referenceisgivenbecause itincludesthe EPA
qt4a]ityratingof the originalreference.

Raw materialsupplierswere identifiedfrom the 3M PRISM database and supplierswere
contactedand asked forany environmentaldata they have. Unfortunately,environmentaldata
was notgenerallyavailablefrom raw matedalsuppliers.And, the supplierswere slow in
sending the limiteddata do have.

The source and reliabilityoftheliteraturedata was taken intoconsiderationinthe
environmentalassessment ofthecomponents and the recommendations forfurthertesting.

Report Format:

Informationforeach component orformulationisorganized as follows:

Formulationorcomponent name and RM number
Chemical AbstractsService(CAS) Number
Vendors

Degradabilitydata from the literatureorfrom previous3M assessments
AquaticToxicitydata from theliteratureorfrom previous3M assessments
EnvironmentalAssessment
Recommendations forAdditionalTesting
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Detailedinformationforcomponents and formulationsaregiveninthesame orderas inthe
listabove.

1.Ethylene Glycol (RM 3017)

CAS 107-21-1

VendorsoChemtech, Ashland Chemical,Dow Chemical,Texaco Chemical,Olin,ShellOil,
Union Carbide,TextileChemical,Ashland Chemical, Unocal

-Deoradabft

TheoreticalOxygen Demand (THOD) 1.29g/g(Verschuerenp 646)
BODs 0.44±0.22g/g(avgof12 citations

from Verschuerenp 646)
30.52g/g(Env.Lab. Req.#1940)

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

BOD,5 0.92g/g(Verschuerenp 646;1953)
1.14 g/g(Env.Lab.Req. #1940)

BOD20 1.00-+0.08g/g(avgof3 citations
from Ve

'
rschuerenp 646)

1.02g/g(Env.Lab.Req. #1940)
COD 1.24:tO.04.g/g(avgof3 citations

from 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)

Tox*cilyo

Green Algae (Scenedesmus quadficauda)
7-day StaticPopul.Growth lnhib.5 10,000 mg/L (AQUIRE 2;1980)
8-daystaticPopul.Growth Inhib. 10,000mg/L (AQUIRE 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 (AQUIRE 2;1980)

Blue-greenAlgae(Anacystisaeruginosa)
B-dayStaticPopul.Growth lnhib. 2,000mg/L (AQUIRE 2;1978)

Bacteria(Pseudomonas putida) >10,000 mg/L (Verschuerenp 647)
Algae(Microcystisaeruginosa) 2,000mg/L (Verschuerenp 647)
Protozoa(Uronema parduczi) >10,000 mg/L (Verschuerenp 647)
Water flea(Daphniamagna)

48-hrStaticECw >1,000 mg/L (EnviroSystems1991)6
24-hrStaticLC50 10,000mg/L (AQUIRE 2;1977)
24-hrStaticLCro 10,000mg/L (AQU IRE 3;'l983)
48-hrStaticLC50 10,000mg/L (AQU IRE 3;1983)

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

Fathead Minnow (Pimephalespromelas)
24-hrStaticLCso 1O,ODO mg/L (AQUIRE 3;1983)
48-hrStaticLCso 10,000 mg/L (AQU IRE 3;1983)
96-hrStaticLCso 10,000mg/L (AQUIRE 3;1983)
96-hrStaticLCro 49,000 mg/L, 53,000 mg/L, &

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

96-hrStaticLCO 10,000mg/L (AQU IRE 2;1968)
RgiinbowTrout(Salmogairdnen)

96-hrStaticLCso 41,000 mg/L (AQUIRE 2;1960)
Common Shrimp (Crangoncrangon)

48-hrRenewal LC,50 100,000 mg/L (AQUIRE 2;1974)
96-hrRenewal LCro 50,000mg/L (AQUIRE 2;1974)

Goldfish(Carassiusauratus)
96-hrStaticLC, 5,000mg/L (A6UIRE 2;1979)

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

6 Acute Daphnid toxicitytestingdone by EnviroSystemsfor3M. Testresultsdated March 10,
1991.



EnvironmentalAssessmento
Ethyleneglycolhas insignificanttoxicityand a highBOD/COD ratio.Even though itis
presentinhighconcentrationintheproduct,itprobablydoes notcontributesubstantiallyto
producttoxicity.

Recommendations forAdditionaJTesting:
None.

2.Butyl CarbitolO(RM 8887)

CAS#ll 2-34-5(DiethyleneGlycolMonobutylEther)

-synonyms and vendors*ButylDioxitol(CainChemical),Poly-SolvDB (OlinCorporation),
GlycolEtherDB (Oxychem), ButylCarbftol'O(UnionCarbideCorporation-LindeDiv.),
ButylDioxitol(ShellOilCompany), Dowanol DB (Dow Chemical),Ektasolve-DB(Eastman
Chemical Products,Inc.)

Degradabift
THOD 2.17g/g(calculated)
BOD5 0.25(Verschuerenp 524)

70.69g/g(Env.Lab. Req.#1940)
BOD,O 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)"i"
BOD&/COD Ratio 0.12(Verschuerenp 524)

0.37(Env.Lab.Req.#1940)
BOD201GOD Ratio 0.85(Env.Lab.Req.#1940)

Toxicily:

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

7 3M EnvironmentalLab work done inDec. 1973.
8 The toxicitydata are a partiallistingof15 testson 10 speciesfromthe EPA AQU IRE

database.
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GreenAlgae(Sconedesmus
quadiicauda)
7-dayStaticPopul.GrowthInhib. 1,000mg/L (AQUIRE 2;1980)
8-day StaticPopul.Growth lnhib. 1,000mg/L (AQUIRE 2;1978)

Blue-greenAlgae (Anacystisaeruginosa)
8-dayStaticPopul.Growth Inhib. 53 mg/L (AQUIRE 2;1978)

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

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

48-hrPopul.Growth lnhib. 2,774 mg/L (AQUIRE 4;1980)
Water Flea(Daphniamagna)

48-hrStaticEC50 706 mg/L (EnviroSystems1991)
24-hrStaticLC50 2,850 mg/L (AQUIRE 2;1977)

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

Goldfish(Carassiusauratus)
24-hrStaticLCso 2,700 mg/L (AQUIRE 2;19.79)

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

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

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

EnvironmentalAssessment:
BOD datashows fairlyhighdegradability.The literaturedatashow thismaterialtohave
insignificanttoxicitytofishand -Daphnia.The two freshwatergreen algaevaluesfrom
AQUIRE areconsistentand indicatethat.-butylCarbitolOispracticallynon-toxictogreen
algae.There isconsiderablymore toxicityshown toblue-greenalgae,however.We should
have a sample ofbutylCarbitol11testedforalgaltoxicitytobe sureofitstoxiceffects.
Recommendations forAdditionalTesting:
Algae and Microtox.
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3.DuponolOME DrySurfactant(RM 3021;SodiumLaurylSulfate)

CAS # 151-21-3(SodiumDodecylsulfateCH 3(CH,),,OS03Na)

V-door Dupont9

Degradabim

THOD
2.03g/g (calculated)

BOD
Swishei4oreportsthat"linearprimary
alkylsulfateshave longbeen
recognizedas extremelyrapidin
primaryblodegradatio6,often
disappearinginlessthana day"and
citesapproximately100 references
which show degradationratesof80 to
100% withina few hoursordays.

Toxic7ity:

Green Algae (Chlorellasp)
. StaticPopul. Growth Inhib. 50 mg/L (AQUIRE 4;1980)

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

7-dayStaticPopul.Growth Inhib. 0.02md/L (AQUIRE 2;1980)
8-day Renewal Growth Inhibition 0.02mg/L (AQUIRE 2;1978)

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

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

Bacteria(Pseudomonas pueida)
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. Budggl&nlBiodegradatign2nd 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-hrStaticLCso 33.0mg/L (AQUIRE 2;1977)
24-hrStaticLC, 7.2,10.0,& 12.0(AQU IRE 3; 1983)
48-hrStaticLC50 7.0±2.1mg/L (avgof8;AQUIRE 2;

1982)
48-hrStaticLC, 5.0±0.5mg/L (avgof3;AOUIRE 3;

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

FatheadMinnow (Pimephalespromelas)
24-hrStaticLCso 7.4& 8.5mg/L (AQUIRE 3;1983)
48-hrStaticLCso 6.6& 7.3mg/L (AQUIRE 3;1983)
96-hrStaticLC, 6.6& 6.9mg/L (AQUIRE 3;1983)

Bluegill(Lepomismacrochinis)
96-hrFlow-throughLC50 4.5mg/L (AQUIRE 2;1981)

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

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

High-eyesMedaka (Oryziaslatfpes)
6-hrRenewal LC50 67 mg-/L(AQUIRE 2)
24-hrRenewal LC50 46.mg/L (AQUIRE 2)
48-hrRenewal LC50 46 mg/L (AQUIRE 2)

BrineSh@mp (Artemiasalina)
24-hrStaticLC5. 3.6mg/L (AQUIRE 2;1974)

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

IQII!fish(Fundulussimilis) I
24-hrStaticLC

50
4.7mg/L (AQUIRE 2)

48-hrStaticLC50 4.7mg/L (AQUIRE 2)
96-hrStaticLC, 4.5mg/L (AQUIRE 2)

Rain0ow Trout(Salmogairdnen)
48-hrFlow-throughLC50 5.95mg/L (Verschuerenp 793;1977)
96-hrFlow-throughLC, 4.62mg/L (Verschuerenp 793;1977)
10-day Flow-throughLC50 2.85mg/L (Verschuerenp 793;1977)
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Zebrafish(Brachydanioretio)
48-hrFlow-throughLC50 8.81mg/L (Verschuerenp 793;1977)
96-hrFlow-throughLC50 7.97mg/L (Verschuerenp 793;1977)
10-dayFlow-throughLCso 7.97mg/L (Verschuerenp 793;1977)

Flagfish(Gordanellafloiidae)
48-hrFlow-throughLC50 10.0mg/L (Verschuerenp 793;1977)
96-hrFlow-throughLC50 8.10mg/L (Verschuerenp 793;1977)
10-day Flow-throughLC50 6.90mg/L (Verschuerenp 793;1977)

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

Thismaterialismoderatelytoxictofish,DaphniA and algae.Our most recentDaphnia test
dataagrees wellWithliteraturedatawhich givesus confidenceintheoontractlaboratory's
work on thismaterial.Because thereissufficientfishtoxicitydatafromtheliterature,no fish
testingiswarranted.

Because ofthealgaltoxicityshown intheliteraturedata,algaetestingshouldbe done.

Even thoughthismaterialistoxictoa varietyofaquaticorganisms,itreadilydegrades and
adverseeffectswillbe minimalifitispassed througha wastewatertreatmentsystem orifa
significantnumber ofmicroorganismsarepresentina naturalwatertodegrade itrapidly.
We shoulddo some studiesinwhich ourproductispasses througha model wastewater
treatmentsystem and themeasure thetoxiceffectsof

'
themodel'seffluent.Anotherstudy

would be a simulationofa naturalbody ofwaterusingan aluadum stockedwithfish.This
would giveus an understandingofthedegradationina river,pond, orlake.
Recommendations forAdditional-Testing:
BOD, COD, and Microtox.

4.Tolyltriazole(RM 27513; Corrosion InhibitorTolyltriazoleTechnical Gmde)

CAS # 29385-43-1
C7H7N3

N

N
N
H

.Qynonyms -andvendors:
Methyl-1H-Benzot(iazole
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Methylbenzotdazole
CobratecTT-100 (PMC, Inc.'3)-

14)PreventolC17-100 (Mobay Corp.
Onradabift

BOD <60% THOD (Mobay Corp.)
Toxicily:

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

BluegillSunfish
96-hr LC50 31.0mgA- (Mobay Corp.and

PMC)
Rainbow Trout

96-hr LCso 2.1.'4mg/L (Mobay Corp.and
PMG)

Fathead Minnow
96-hr LC50 25.

.
5 mg/L (Mobay Corp.and

PMC)
Additionaldatafora similarcomi2ound:

N
1 H-Benzotdazole (C6H.N.)

CAS Number: 95-14-7
Synonyms:

1,2,3-Benzotdazole
Aziminobenzene
Benzene Azimide
Benzotdazole

Bluegillsunfish(Lepomismacrochirus)
. Static24-hrStress 5 mgAL (AQUIRE 3;1957)

Rainbow Trout(Salmo gairdnen)
Static24-hrStress 5 MgA-,(AQUIRE 3;1957)

Sea Lamprey (Petromyzonmadnus)""
Static24-hrStress 5 mgAL (AQUIRE 3;1957)

Chinook Salmon (Oncorhynchustshawytscha)
Static24-hrMortality 10 mg/L (AQU IRE 3-.1969)

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

14 Mobay Corp. datagivenby Matthew Bartman 412-777-2000.
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CohoSalmon(Oncorhynchuskisutch)
Static24-hrMortality 10 mg/L (AQU IRE 3;1969)

NorthernSquawrish(Ptychocheilusoregonansis)
Static24-hrMortality 10 mg/L (AQUIRE 3;1969)

EnvironmentalAssessment:
While thelimiteddatashows thatthismaterialismoderatelytoxic,itispresentatsuch low
concentration(0.05%)intheproduct,itmay have littleeffectintheoveralltoxicityofthe
product.Because ofthetoxicityofthismaterial,we need a completesetofdata.There is
no reasonto repeatthefishdata,however.

-!hismaterialislistedon theTSCA 8(d)listand any testingdone must be reportedtothe
US EPA.

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

5.Foamer (FM-4115)
Toxicily:

Water Flea(Daphnia magna)
48-hrStaticEC50 68 mg/L (EnviroSystems1991)

EnvironmentalAssessment:
The foamer shows slighttoxicitytoDaphnia,butthereisno!datafortheremaining
environmentaleffects.We shouldhave a completesetofeffectsdataforthismaterial.

Care stiouldbe takenthatthesample used intheenvironmentaleffectstestingit;,-agood
representativesample which has been produced by the manufacturingmethod m@ic'hwill
be used inthefuture.

Recommendations forAdditionalTestina:
BOD, COD, fish,algae,and Microtox.

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

BOD5 nil(PED)
BODIO nil(PED)
BOD20 nil(PED)
COD nil(PED)
BOD/COD 0

-Toxicity:



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

ActivatedSludge InhibitoryConc. >4,000mg/L (PED)
FatheadMinnow (Pimephalespromelas)

96-hrLC, 38 mg/L (PED)
BluegillSunfish(Lepomismacrochirus)

96-hrLCso 68 mg/L (PED)
Rainbow Trout(Salmogairdnen)

96-hrLC50 11 mg/L (PED)
--EnvironmentalAssessment:
The flimerwillnotcontributetotheBOD/COD ratio,so toxicityistheissuewiththis
component. Thismaterialdoes show slighttoxicitytofishand Daphnia There isgood
agreement between previousand presentDaphnia toxicitydata which givesus confidence
inthemost recentdatafrom EnviroSystems.

,We need to have a completesetofeffectsdatafora sample representativeofa recent
manufacturinglotwhich has been produced by themanufacturingmethod which Willbe
used inthefuture.

Recommendations forAdditional-Testing:
Algae and Microtox.

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

CAS 142-31-4 ...

16
17Vendors:AlcolacIncorporated (Sodium OctylSulfateSolution);Stepan Company

(POLYSTEP B-29).

Degradabift

THOD 1.88g/g (calculated)-

15 Wim Vanneste'sPROFS notedated 03/12/1990givesthisRM#.
16 Alcolac:301-355-2600.No data available.
17 Called708-446-7500 ext.2283:they have no data.
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BOD Swishee8 reportsthat"linearprimaryalkylsulfateshave longbeen
recognizedas extremelyrapidinprimarybiodegradation,oftendisappearing
inlessthana day"and citesapproximately1oo referenceswhich show
degradationratesof80 to 100% withina few hoursor days.

Toxicily:"'

-AustralianBarnacle(Elminiusmodestus)
30-minStaticImmobilizationEC50 3,970mg/L (AQUIRE 2;1976)

Water Flea(Daphniamagna) 517 mg/L (EnviroSystems1991)
48-hrStaticEC50

EnvironmentalAssessmento
-@Mhough no BOD orCOD dataareavailable,thismaterialwillmost likelyhave a high
BOD/COD ratio.BOD and COD datashouldbe obtainedso thatwe have numericalvalues
which have been obtainedintestscomparabletothose used fortheremaining
components.

There issurprisinglylittleliteraturedataavailableon theaquatictoxicityofthissurfactant,
however fortheDaphnia dataitshows considerablylesstoxicitythantheC12Surfactant.
Thissurfactantispresentat3% so itmay be a:majorfactortotoxicityofthe product.Fish,
algae,and Microtoxtoxicitydataareessentiajtocompletethe assessment ofthis
ingredient.

Recommendations for dditionalTestina:
BOD, COD, fish,algae,and Microtox.

8.DI-water(RD 199)

Toxicity:

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

Environme- Assessme nt
While itmay seem foolishtotestthedeionizedwaterfortoxicity,toxiceffectshave been
tracedtocontaminateddeionizedwatersuppliesinthepast.The Daphnia resultindicates
thatthesupplywas notcontaminatedand no furthertestingofthedeionizedwater sample
iswarranted.

Recommendations forAdditional-Testing:
None.

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

19 There was 1 testgiveninthe EPA AQUIRE database.
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9.FC-203

Degradabili

BOD5 560 g/L(PED)

717 g/L(German Army Report2l)
BOD20

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

1,373g/L (German Army Report)
BOD5/COD

0.52 (PED and German Army
Report)

Toxidilyo

Microtox
ECIO

632 mg/L (German Army Report)
EC50

2,500.mg/L (German Army Report)
ActivatedSludge Inhibition none at1,000mg/L (PED)
Algae (Chlorellapyrenoidosa no effectat:51,000mg/L (PED 21)

. andPhormidiuminundatum)

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 (Daphnia magna)

24-hrStaticECIO
31 S'mg/L (German ArrTtypeport)

24-hr StaticEC50
430 mg/L (German Army'R'e'port)

48-hr StaticEC50
229 mg/L (EnviroSystems1991)22

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

20 "3% applicationsolutions"were used toobtain'theBOD,, and COD data inthe German
Army Report.The German Army valueswere 41,200 mg/L and 21,500 mg/L forthe COD
and BOD5, respectively.The German Army vajueswere multipliedby 33.3 togetthevalues
inthisreport.

21 Testingdone by IndustrialBio-TestLaboratory,Jan. 1974.

22 EnviroSystems isrepeatingthistestbecause therewas not enough variationinthe FC,203
concentrationsthey used todevelop a good standard curve.

23 Testingdone by Bionomics Laboratory,Dec. 1973.
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EasternOysterEmbryo-larvae 47 mg/L (PED24)
(Crassostreavirginica)
48-hrStaticEC50

Grass Shrimp (Palaemonotespugio)
96-hrStaticLC5.

510 mg/L (PED25)
Fathead minnow (Pimephalespromelas)

96-hrStaticLC50 750 mg/L (PED)
Zebr.afish(Brachydaniorerio)

48-hrStaticLC,
1,053mg/L (German Army Report)48-hrStaticLC50
1,634mg/L (German Army Report)

Scud (Gammarus fasciatus)
48-hrStaticLC50

1,100 mgAL (PED-'6)
Rainbow trout(Oncorhyncus mykiss27)

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

Rainbow trout(Oncorhyncusmykiss)
96-hrContinuousFlow LC50 400 rh@ (PED28)

Common mummichog (Fundulusheteroclitus) 2,500mg/L (PED29)
96-hrStaticLC50

Grass Shrimp (Palaemonetes pugio) 510 mg/L (PED)
96-hr LC50

Environme talAssessment:
1-The fishtoxicitydatafrom theGerman Army Report agree-

wellwithdatafrom previous3M studies,so no fishtestingisneeded.

2.The Microtoxtestsfrom theGerman Army Reportseem reasonable,so thist@tishould
not be repeated.

3.The 24-hrEC50 Daphnia toxicityfromthe most recentEnviroSystemswork and the 48-hr
EC5.from theGerman Army Reportareinfairlygood agreement.However, we weren't
satisfiedwiththeconcentrationsused intheEnviroSystemsworka,ndtheyarerepeating

24 Testingdone by BionomicsLaboratory,July1980.
25 Testingdone by BionomicsLaboratory,Aug. 1979.
26 Testingdone by BionomicsLaboratory,Dec. 1973.
27 FormerlySalmo gairdneti.
28 No mortalityorabnormal effectsatthisconcentration.
29 Testingdone by BionomicsLaboratory,Aug. 1979.
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thiswork.The largedifferencebetween German Army valueand the 1973 PED valuemay
be due toformulationchanges orchanges inthetoxicitytestprotocolbutthiscannotbe
vedfied.

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

5.Sincetoxicitytoalgaewas ofconcern intheGerman Army Report,thealgae datais
probablythemost important.

Recommendations forAdditional-Testing:
-BOD, COD, and algae.

10.VW160390 (FC-203without TolyltriazoleRM 27513)

Toxicity:

Water Flea(Daphniamagna)
48-hrStaticEC, 165 mg/L (EnviroSystems1991)30

EnvironmentalAssessment:
1.Since theonlydifferencebetween thismaterialand FC-203 istolyltdazole,testingthis
materialalongwithFC-203 seems likea good way to.determinetheeffectoftolylt6azole.
Forthe recentDaphnia data,thereislittledifferencebetween FC-203 and Vwl 60390 and
theeffectoftolyltriazolecannot be seen. Infact,thetoxicityqfFC-203 was slightlyless
thanthetoxicityofVW1 60390 intherecentEnviroSystemswork.Since EnviroSystemsis
repeatingthe Daphnia forthesetwo samples,we willhave towaftuntilEnviroSystemshas
completed thesetestsbeforemaking an evaluation.

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

Recomme s forAdditionalTesting&'-
BOD, algae,fish,and Microtok.*

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

Degr.adabift

BODs
91 g/L(PED)

BOD,O 400 g/L (PED)
BOD?O 680 g/L (PED)
COD 762 g/L (PED)
BOD2dCOD ratio 0.89(PED)
TotalOrganicCarbon (TOC) 220 g/L(PED)
OECD Method 301 E 88-90% biodegradability

in14 days (PED)
Toxicilye

Algae (Selenastrum capticomutum) >1,000 mg/L (PED)
95-hr IC50

OECD ActivatedSludge Respiration none at 1,000 mg/L
InhibitionTest 209

Water Flea (Daphnia magna) >1,000 mg/L (PED)
- 48-hrStaticLC5.

Mi.croto
*
x (Photobacterium phosphoreum)

Exposure: EC50
5 min. 370 mg/L
15 min. 260 M@/L
30 min 230 mg/L

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

Fathead Minnow (Pimaphalespromelas)
96-hrContinuousFlow LC,, >2,000 mg/L (PED)
96-hrStaticLC5o >1,000 mgA. (PED)

EnvimnmentalAssessmento

The environmentaleffectsdata forFC-203CE isfairlycomplete.
The PED data shows lowertoxicitytoDaphnia than isshown by FC-203 intheGerman
Army Reportand from the recenttestsby EnviroSystems. Daphnia testingshould be done
again forassurance inour PED.

B=mmendations forAdditionalTestin
Algae and Daphnia.
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12.FC-206CE

Degradabift
BODs 46 g/L(PED)
-BODIO 260 g/L(PED)
BOD20 470 g/L(PED)
COD. 402 g/L(PED)
BODw/COD ratio 1.2(PED)
TotalOrganicCarbon (TOC) 130 g/L(PED)
OECD Method 301E 89-92% biodegradability

in14 days (PED)
Toxicilye

Algae (Selenastnimcaptiromutum) >1,000 mg/L (PED)
95-hrIC.,

OECD ActivatedSludge Respiration none at 1,000mg/L
InhibitionTest209

Water Flea(Daphniamagna) >1,000 mg/L (PED)
48-hrStaticLCso

Microto.x(Photobacteriumphosphoreum)
Exposure: ECw

5 min. 650 Mg/L
15 min. 4500 mcpt
30 min 4200 mgA-

Killifish(Fundulusheteroclitus)
96-hrContinuousFlow LC. >2,000mg/L (PED)

FatheadMinnow (Pimephafespromelas)
96-hrContinuousFlow LCo >2,000mg/L (?ED)
96-hrStaticLCso >1,000 mgA- (PED)

Environm-enlW-Assessi@ .. -

The environmentaleffectsdataforFC-203CE isfairlycomplete.
Again,the PED datashows low toxicitytoDaphnia which shouldbe vedfied.
Recommendations forAdditionalTesting:
Algae and Daphnia.
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13.FC-203CF
EnvironmentalAssessment*
No environmentaleffectsdataforthisproductareavailableand a completesetof
environmentaleffectsdatashouldbe obtained.

Recomme ationsforAdditionalTt;stina:
BOD.,COD, algae,DaphniA fish,and Microtox.

14.FC-206CF
EnvironmentalAssessment:

No environmentaleffectsdataforthisproductareavailableand a completesetof
-environmentaleffectsdatashouldbe obtained.

Recommendations forAdditionalTestina-:-
BOD, COD, algae,Daphnia,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)usingZebrafish(Brachydanioredo).
3.-ModifiedSturm test(C5)forreadybiodegradability.

Alltestingforthe European PMN isbeingdone by GLP.

The followingenvironmentaleffectsdataarefromseveral3M technicalreportswhich are
compiledinthereport"EnvironmentalData and InformationinSupportofthePMN for
Certain-ChemicalSubstances Designatedas L-4640",June'20,1880.

Degradabloy;
BOD5

<0.038 g/g
BODIO

<0.038 g/g
BOD20

<0.038 g/g
COD 0.41g/g
TheoreticalOxygen Demand 0.75g/g

Toxicity:

Acute Effecton MicrobialRespiration 8% reductioninrateofoxygen
depletionat1,000mg/L

Water Flea(Daphniamagna)
48-hrStaticLCso 100 mg/L and 111 mg/L

Fathead Minnow (Pimephalespromelas)
96-hrStaticLC50

158 mg/L and 166 mg/L
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EnvironmentalAss,e.ssment:

Because oftheimportanceofthismaterialtofutureproducts,a fullsetofenvironmental
effectsdata isneeded. The environmentaleffectsdata notincludedinthePMN work or in
th"revious studiesshouldbe obtained:algaeand Microtox.
RecommenL6ti.ons forAdditionalTestina:
Algae and Micmtox.

16.Witcolate7093 (RM 45666)

CAS # 73665-23-2

Waco Corporation(713-433-7281)has no ecotoxinformationavailable.Wdeblate7093 is
55% water,45% C6-C 10 ethoxylatedsulfate.They recommended Swisherfor
biodegradationinformation.

No informationon EPA AQUIRE database norinVerschueren.

Environm-entalAssessment:

No effectsdata isavailable.Testingdepends on thelikelihoodthatthismaterialWillbe used
infutureproducts.

BgcommendW:igns forAdditionalTestinci-s-
COD, BOD, algae,fish,Daphnia,and Microtox.

17.Triethanolamine

CAS 102-71-6

DIaMdaL, rly,31

THOD 2.04 g/g
BOD5

nil
0.02g/gwithstandardseed
0.17 g/g adapted sewage
0.03g/g

BOD,O
0.02g/g
nilwithstd.dilutedsewage

BOD15
0.05g/g

BOD20
0.13g/g

31 AlldegradabilitydataarefromVerschuerenp 1150-1.
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COD 1.50g/9
BOD5/COD nilto0.11
BODO/COD 0.09

Bacteria (Pseudomonas putida)
Popul. Growth lnhib.

>1 0,000 mg/L (Verschueren p 1151)
Algae (Microcystfsaeruginosa)

Popul.Growth lnhib.
47 mg/L (Verschueren p 1151)

Green Algae (Sconedesmus quadricauda)

7-day StaticPopul.Growth lnhib. 1.8 mg/L (AQUIRE 2; 1980)
8-day StaticPopul.Growth lnhib. 1.8mg/L (AQUIRE 2;1678)
8-day StaticPopul.Growth lnhib. 715 mg/L (AQUIRE 2; 1978)33

Blue-greenAlgae (Anacystisaeruginosa)

8-day StaticPopul.Growth Inhib. 19 mg/L.and 47 mg/L
(AQUIRE 2;1978)

Protozoa (Entosiphonsulcatum)

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

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

>10,000 mg/L (Verschueren p 1151)
Bacteria(Psoudomonas)

LCO
10,000'mg/L (Verschueren p 1151)

Algae (Scenedesmus)
LCO

100 mg/L (Verschueren p 1,151)
Algae (Colpoda)

LCO 160 mg/L (Verschueren p 1151)
Water Flea (Daphnia)

LCO 2,500 mg/L (Verschueren p 1151)
24-hr StaticLC50

1,390 mg/L (AQUIRE 2;1977)
BrineShrimp (Artemiasatina)

24-hrStaticLCso
5,600 mg/L (AQUIRE 2; 1974)

32 The toxicitydata are a partiallistingofthe 16 testson 10 species given inthe AQUIRE
database.

33 This value isfrom a differentreferencethan the previous one.
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Goldfish(Carassiusauratus)
24-hrStaticLCso 5,000mg/L (AQUIRE 2;1979)
24-hrLCso(85% TEA) 75,000 mg/L atpH 7

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

EnvironmentalAssessment:
Thismaterialshows insignificanttoxicitytoDaphnia and fish.
However, ithas a low BOD/COD ratioand willcontributeto a low ratiointheproduct.In
addition,itshows considerabletoxicitytoalgae.Forthese reasons,itwould be bestnotto
use thismaterialinproductsunlessno alternativecan be found oritsconcentrationinthe

_productwillbe extremelylow.

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

18.Urea

CAS # 57-13-6

ft@4Degradabi

Degrades abiotically:
H2NCONH2+ H20 C02+ NH3

De@radationrateat20*C 10.9mg/i-Jhr
Degradationrateat2'C 3.3mgAJhr
Concentrationindomesticsewage 2 to6 mg/L

Bacteria(Pseudomonasputida)
Popul.Growth Inhib. >1 0,000mg/L (Verschuerenp 1178)

Green Algae (Scenedesmus quadricauda)
7-dayStaticPopul.Growth Inhib. 10,000mg/L (AQUIRE 2; 1

'
980)

8-dayStaticPopul.Growth lnhib. 10,000mg/L (AQUIRE 2;1978)

34 Alldegradabilitydataarefrom Verschuerenp 1178-9.
35 The toxicitydataarea partiallistingof32 testson 17 speciesfromtheEPA AQUIRE
database.
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Toxicity:37

Bluegill(Lepomis macrochinis)
24-hrStaticLC50

3.5Mg/L (AQUIRE 1;1975)24-hrStaticLC50
16.2mg/L (AQUIRE 1;1975)24-hrStaticLC50
1,080mg/L (AQUIRE 1;1975)

24-hrFlow-throughLC5. 10.0mg/L (AQUIRE 2;1975)
96-hrStaticLCso

2.8mg/L (AQUIRE 1;1975)
96-hrStaticLc5o

12.Omg/L (AQUIRE 1;1975)
96-hrStaticLCso

531 mg/L (AQUIRE 1;1975)
96-hrFlow-throughLC5. IO.Omg/L (AQUIRE 2;1975)
6-day Flow-throughLC50 9.6Mg/L (AQUIRE 2;1975)

The reasonforthehighvaluesforthe24-hrStaticLt5o (1,080mg/L)and forthe96-hr
StaticLC50(531mg/L )arenotknown.

The vendor forTritonX-305 (Rohm and Haas) has nodata on the-aquatictoxicityor
biodegradabilityofTritonX-305.However,theyaresendingetdatasheeton theaquatic
toxicityofTritonX-100.TritonX-100 has a lowermolecularWeightthanX-305 and they
believethatthetoxicityofX-305 islessthanX@l00 because X-305 islesssurfaceactive.
TritonX-305 isnotbelievedtodegrade biologically.Rohm and Haas has recentlysoldtheir
Tritonproductlineto UnionCarbide(1-800-752-1827)and willbe transferringthebusiness
in-thenearfuture.The CAS number givenby Rohm and Haas fortheseriesis9036-19-5.
The followingdata isfrom AQUIRE on thisCAS number.

CAS 9036-19-5

RainbowTrout(Salmogairdngn)
48-hrStaticLC50

7.2mg/L (AQUIRE 2;1978)96-hrStaticLC5o
7.2Mg/L (AQUIRE 2;1978)

MarinePolychaeteWOrm (Scolelepisfuliginosa)
48-hrStaticLC5.

17.0mg/L (avg.of7 points)96-hrStaticLC50
13.7mg/L (avg.of8'points)

(AQUIRE 2;1978)

37 The toxicitydata area partiallistingof13 testson 5 speciesfromtheEPA AQUIRE
database.

38 The toxicitydata area partiallistingof36 testson 5 speciesfromthe EPA AQUIRE
database.
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MarinePolychaeteWorm (Cgoteliacapitata)
48-hrStaticLC50

8.2mg/L (avg.of6 points)
96-hr StaticLC50

6.0mg/L (avg.of8 points)
(AQUIRE 2;1978)

AquaticSowbug (idoteabalthica)
48-hrRenewal LC5.

10.0mgAL (AQUIRE 3; 1972)
96-hrRenewal LC50

5.0 mg/L (AQUIRE 3;.1972)
Environme

-
ntalAssessment-o

Both CAS numbers have a limitedamount oftoxicitydataavailablewhich shows moderate
toxicity.SinceTritonX-305 isa major component oftheCE products,we willneed a
-c*mpletesetofdataon thismaterialinorderinordertocorrelatetheeffects.oftheCE
products-totheirformulation.

Recommendations for dftionalTestina:
BOD, COD, algae,DaphniA fish,and Microtox.
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