
CAS Number 24448-09-7 3M Company

Voluntary Use and Exposure Information Profile

N-methyl perfluorooctanesulfonamido ethanol

1. CHEMICAL IDENTIFICATION

Chemical Name: N-methylperfluorooctanesulfonamidoedmol (MEFOSE)
CAS Number: 24448-09-7

Il. COMIPANY IDENTIFICATION

Company Name: 3M

SiteLocation: 22614 Route 84 North
Cordova,IL 61242

10746 InnovationRoad
CottageGrove,NW 55016

1400 StateDocks Road
Decatur,AL 35601

TechnicalContact: W.A. Weppner
Phone: 651n33-6374
Address: 3M Center,Building236-1B- 10

St.Paul,MN 55144

III. ON-SITE ACTMTIES

CAS # MfL-.(1997) Imported

24448-09-7* > 1MM & < IOMM lb. 0

Estimatetheamount ofsubjectchemicaldistributedoff-site:< 2%

*Submittedin1998 TSCA IUR.
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Na"ative Description and Process Flow Schematic:

3M Company utilizesa processknown as Simons Electro-Chemical Fluorination(ECF) to synthesize
organofluorinemolecules.Inthisprocess,organicfeedstocksaredispersedinliquid,anhydrous
hydrogen fluoride,and an electriccurrentispassedthroughthesolution,causingthehydrogen atoms
on themoleculetobe replacedwithfluorine.The predominantcomponents oftheproductscreated
by thisprocesshave thesame carbonskeletalarrangementasthefeedstockused,butwith allofthe
hydrogen atoms replacedby fluorine.However, fragmentationandrearrangementofthecarbon
skeletoncan alsooccurand significantamounts ofcleaved,branchedand cyclicstructuresmay be
formed. The degreeoffluorinationoftheorganicfeedstockisalsodependentupon thespecific
carbonchainlengthofthefeedstockand parametersoftheECF processsuchaselectricalcurrentand
thelengthoftimetheprocessisrun.Itispossibletosynthesizefullyfluorinatedorperfluoroorganic
moleculeswhere allofthehydrogen atoms ofthehydrocarbonfeedstockhave been replacedby
fluorineatoms. Using theseperfluoroorganicmoleculesasbasicbuildingblocks,uniquechemistries
canbe createdby furtherreactionswithfunctionalizedhydrocarbonmolecules.

3M hasproduced sulfonylbasedfluorochemicalscommerciallyforover40 yearsusingtheECF
process.A basicbuildingblockof suchproductsandthehighestproductionvolume fluorochemical
3M manufacturesisperfluorooctanesulfonylfluoride(POSF). The startingfeedstockforthisreaction
isI-octanesulfonylfluoride.
(Reaction1)

Reaction I
Energy

C8Hl7SO2F + 17I-IF ---------> C8Fl7SO2F + 17H2
ECF

I-Octanesulfonylfluoride Perfluorooctanesulfonylfluoride

The electrochemicalfluorinationprocessyieldsabout 35%-40% straightchain (normal)POSF, and a
mixture ofbiproductsand waste ofunknown and variablecompositioncomprised ofthe following:

1) higherand lowerstraight-chainhomologs,i.e.,n-CnF2n+IS02F,e.g.,C6Fl3SO2F, C7Fl5SO2F,

C9Fl9SO2F which compriseabout7% oftheprocessoutput

2) branched-chain,perfluoroalkylsulfonylfluorideswith variouschainlengths,about 18-20% ofthe

output

3) straight-chain,branched,and cyclic(non-functional)perfluoroalkanesand ethers,which comprise

about 20-25% of the output

4) "tars"(highmolecular weight fluorochemicalbyproducts)and otherbyproducts,includingmolecular

hydrogen, which comprise about 10-15% oftheoutput.

Because of slightdifferencesinprocess conditions,raw materials,and equipment, themixture
produced by the electrochemicalfluorinationprocessvariessomewhat from lot-to-lotand from plant-

to-plant.The product thatresultsfrom electrochemicalfluorinationisthus not a pure chemical but
rathera mix of isomers and homologues. The commercialized POSF derivedproducts area mixture
of approximately 70% linearPOSF derivativesand 30% branched POSF derived impurities.
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Duringproduction,byproductsand wasteproductsareformed. The volatilewasteproducts,suchas
perfluoromethane,have been ventedtotheatmosphereinthepast,but plansarebeingimplemented
tocaptureand destroythesereleasesby thermaloxidationoverthenextfew years.The tarshave
been landfilledina hazardouswastelandflllinthepast,butareallcurrentlybeingincineratedatan
in-houseorexternalhazardouswasteincinerator.The byproducts,many ofwhich areincompletely
fluorinatedwithhydrogen atoms stillpresent,canbe recycledback intotheECF processorare
partiallydegradedinstabilizationprocessesand dischargedtocontrolled,in-house,wastewater
treatmentsystems.The treatmentsludgeassociatedwiththeECF processhasbeen eitherlandfilled
orland-incorporatedinthepast,butallofthistreatmentsludgeisbeinglandfilledoff-sitesinceearly
1998.

POSF isitselfa commerciallyviableproduct,butisprimarilyan importantintermediateinthe
synthesisofsubstancesused inmany other3M fluorochemicalproducts.The majorityisusedto
produceftmctionallyderivatizedfluorochemicalsand highmolecularweightpolymericproducts.

Unique chemistriescan be createdby derivatizingPOSF throughthesulfonylfluoridemoietyofthe
moleculeusingconventionalhydrocarbonreactions.POSF isreactedwithmethylorethylamine to
produceeitherN-methyl orN-ethylperfluorooctanesulfonarnide(MEFOSA orETFOSA). Some ofthe
MEFOSA and ETFOSA isisolatedtobe used asintermediatestobe reactedtoform othermaterials.
The majorityoftheMEFOSA and ETFOSA isnotisolatedand subsequentlyreactedwithethylene
carbonatetoform eitherN-methyl orN-ethylperfluorooctanesulfonamidoethanol.These arethe
principalbuildingblocksofthe3M productlines.
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The followingblock flowdiagram describesthe processdiscussedabove.

BLOCK FLOW DL4LGRAM

Electro-ChemicalFluorinationCells
(Octanesulfonylfluoride+ EF + electricalenergy)

IF

Perfluorooctanesulfonylfluoride
(POSF)

IF

SecondaryReactors

I
v

Perfluorooctanesulfonicacid Surfactants N-ethyl(andmethyl)

(PSOF) perfluorooctane-

IF sulfonamide
Various

commercialized
intermediates
and s factants

N-1 Ldmethyl)
perfluorooctane-

sulfonamidoethanol
Amp loteric
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(FireFighting
Foams)

AdditionalSecondary
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Phosphate Acrylatepolymers Various

Estersand Adipate adducts commercialized

Acrylate/polymers Urethane polymers intermediates

(Paper& Packaging) (Carpetand Textile and surfactants

Protection)
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IV. SITE RELEASE AND TRANSFER INFORMATION FOR TRI CHEMICALS

Not applicable.

V. SITE RELEASE AND TRANSFER INFORMATION FOR NON-TRI CHEMICALS

While analyticalmethodshave improvedovertime,largevariabilitystillexistsforcertainmatrices
and compounds, so dataavailableforthisreportismostlyofa qualitativenature.Althoughlimited
monitoringdataexists,most emissionand wasteestimatesarebasedupon processmodels and
engineeringcalculations.Engineeringcalculations,however, have limitationswith respectto

fluorochemicalsbecause fluorochemicallosseswere not always includedinthe analysisof each

intermediatestep.

The accuracy ofthe emissions data submittedvariesdue toseveralfactors.Batch process systems
are difficultto measure due to quicklychanging process conditions,venting pressuresand difficulty

inisolatingprocessestotake measurements. Additionally,theunique characteristicsofthese
compounds cause them tobehave differentlyfrom conventionalcompounds, and physicalchemical

datapropertiesarenot availableforallintermediatereactionstepsinthe past.

A. ON-SITE AIR RELEASES

ALL PLANTS - Fugitiveemissionsmay occur from vacuum charging from drums, sampling

from reactors,drumming ofproduct/intermediate,-flakingmonomer, drying operations.
Materialsmay be handled ina molten or solidstate;vapors areproduced from molten

material. Industrialhygiene monitoring has been conducted forsome compounds. Some

minor amounts ofthesecompounds have been detectedas fugitiveemissions during

industrialhygiene exposure testing.

Decatur,AL

Wastewater fugitiveemission datawas based upon wastewater testing.

Emission estimatesarebased upon existingprocess models and engineeringcalculationsfrom
the facility.Fugitiveemissionsmay have occurredduring some handling stepsbut have not

been quantified.

Estimated Total Estimated % days/years

Annual Releases Accuracy of releaseoccurs

(lbs.) (1997) Estimate (optionsi)

Fugitive- wastewater < 1

Stack (point)

Estimated Total Estimated % days/years

Annual Releases Accuracy of release occurs

(lbs.) (1997) Estimate (optionai)

< 1 250
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CottageGrove

Emissionestimatesarebasedupon existingprocessmodels and engineeringcalculationsfrom
thefacility.Fugitiveemissionsmay haveoccurredduringsome handlingstepsbuthave not

been quantified.

Estimated Total Estimated % days/years

Annual Releases Accuracy of releaseoccurs

(lbs.)(1997) Estimate(optionao

Fugitive(non-point) 0

Stack(point) 0

Cordova,IL

POSF-based productsareno longermanufacturedinCordova. Fugitiveemissionsmay have
occurredduringsome handlingstepsbuthave notbeen quantified.

Estimated Total Estimated % days/years
Annual Releases Accuracy of releaseoccurs

(lbs.) (1997) Estimate (optional)

Fugitive(non-point) No dataavailable.

Stack(point) No dataavailable.

Comments:



CAS Number 24448-09-7 3M Company 7

B. WATER RELEASES FROM SITE

Decatur

The datapresentedispartofwastewaterconductedin1998,sincetheindividualcompounds
ofinterestwere notanalyzedinthe1997 wastewatermaterialbalancedue tomethod
a

.
vailabilityand initialprogram focus. The 1998 datahasnotbeen adjustedforproduction
levelsin1997,sincemost productionremainedatsimilarlevels.

Itisnotpossibletodistinguishtheamount ofchemicalsgeneratedfrom specificreactionsteps
inproductionofvariouscompounds, orwhethertheirpresencemay be theresultofhydrolysis
ofmore complex molecules.

Estimated Total Estimated %
Annual Releases Accuracy of

(lbs.) (1997) Estimate (optional)

Water releases: 170

Number of days/year release occurs: 250

Receiving Water Name: Baker's Creek at the junction with the Tennessee River

NPDES Number: ALD004023164

Comments:

Cordova, IL

Engineering calculationsareused toestimatethe amount of materialdischargedto

wastewater.

Estimated Total Estimated %

Annual Releases Accuracy of

(lbs.) (1997) Estimate (optional)

Water releases: < 10

Number of days/year releaseoccurs: 1 time in 1997. POSF-based products no longer

produced inCordova.

Receiving Water Name: MississippiRiver

NPDES Number: IL0003140

Comments:
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C. ON-SITE LAND RELEASES

Decatur, AL

The landtreatmentof Decatursludgewas discontinuedinearly1998. Sludgeisnow
transportedto an offsitelandfill,afterpassingthrougha thickenerand a sludgepress.An
impoundment was used in 1997 as partof thewastewatertreatmentoperationbutisnow only
used forback-up operation.Levelsof thecompound inthesludgewere determinedfrom

wastewater data.

Estimated Total Estimated %

Annual Releases Accuracy of

(lbs.) (1997) Estimate (optional)

Landfill 0

Land TreatmentfLand Amendment 25,500 - No longerused

Surface Impoundments No dataavailable/Nolongerused

Underground Injection 0

Other (specify): 0

Comments:

Cordova, IL

Less than 10 pounds totalof allcompounds peryeararereleasedto theCordova wastewater

system.

The sludgeformed intheprimary clarifierismost likelyto containtheinsolublesulfonated
materials.This sludgeisremoved and incinerated.The sludgeimpoundments arelined.

The manufacture of MEFOSE has been discontinuedatso thesereleaseshave alsobeen

discontinued.

Estimated Total Estimated %

Annual Releases Accuracy of

Obs.) (1997) Estimate (optional)

Landflll 0
Land Treatment/Land Amendment <10

Surface Impoundments 0
Underground Injection 0

Other (specify):

Comments:
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Cottage Grove, MN

Sludge from theCottage Grove facilityissentto an off-siteindustriallandfill.

Estimated Total Estimated %

Annual Releases Accuracy of

(lbs.) (1997) Estimate (optionai)

Landfill 0

Land Treatrnent/LandAmendment 0

Surface Impoundments 0

Underground Injection 0

Other (specify):

Comments:

D. OFF-SITE TRANSFERS

Decatur,AL

Process wastewaters aremanaged inan on-sitewastewater treatmentfacilityand arenot sent

to the POTW.

Dl. TransfertoPubliclyOwned Treatment Works (POTW)

Number ofdays/yearthereleaseoccurs:

Annual Transfer(lb):0

Estimated% Accuracy ofTransferEstimate(optional)

POTW Name:
StreetAddress:

City: Country:

State: Zip Code:

NPDES Number:

Comments:
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Cordova,IL

Processwastewatersaremanaged inan on-sitewastewatertreatmentfacilityand arenot sent
tothePOTW.

Dl. TransfertoPubliclyOwned TreatmentWorks (POTW)

Number ofdays/yearthereleaseoccurs:

Annual TransferOb): 0

Estimated% Accuracy ofTransferEstimate(optional)

POTW Name:
StreetAddress:
City: Country:
State: Zip Code:
NPDES Number:
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D2. TRANSFERS TO OTHER OFF-SITE LOCATIONS

General Waste Information:Thereislimitedinformationby CAS number forcompound
specificreportingand off-sitetransferscannotbe readilyverified.Ratherwastesare
classifiedby halogencontent,regulatorywastecodes,physicalpropertiesand non-specific
fluorochemicalcategories.Where wastesaretrackedby CAS number, the amounts have been

included.

Decatur,AL

35,000lbs.ofMEFOSE identifiedinthewaste,butnotby specificwastedisposallocation.A
reviewofplantrecordsregardingwastedisposallocationsforDecaturfluoride-containing
wastesindicatesthat70% isdisposedthroughincinerationatvariousoff-sitelocationsand
approximately30% islandfilledata hazardouswastelandfill.Incinerationisnow the
primarydisposalmethod forthesewastes.

Estimated Total Estimated %
Annual Releases Accuracy of
(lbs.) Estimate (optional)

Incineration: No speci c
dataavailable.

Wastewater Treatment 0

(Excluding POTW)

Underground Injection 0

Hazardous Waste (RCRA No specificCAS Total35,000lbs.

SubtitleC) landfill dataavailable. of MEFOSE

Other LandfiJI No specificCAS
dataavailable.

Recycleor Recovery 0

Unknown or Other 0

Comments:
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Cordova,l

Cordova wastes thatcontainedMEFOSE were allincinerated.Wastes includedsome offspec
product,empty bags and empty drums and containedthecompounds isresidualamounts.
These productsareno longermade atCordova.

Estimated Total Estimated %
Annual Releases Accuracy of

(lbs.) Estimate (optional)

Incineration: No specificCAS dataavailable.

Wastewater Treatment 0
(Excluding POTW)

Underground Injection 0

Hazardous Waste (RCRA 0
SubtitleC) landffll

Other Landfill 0

Recycle or Recovery 0

Unknown or Other 0

Comments:

Cottage Grove, MN

CottageGrove facilityutilizesincinerationforalltheirdrummed wastes.

Sludge from theCottageGrove facilityissenttoan industriallandfill.

Estimated Total Estimated %
Annual Releases Accuracy of

(lbs.) Estimate (optional)

Incineration: 60

Wastewater Treatment 0
(Excluding POTW)

Underground Injection 0

Hazardous Waste (RCRA 0
SubtitleC) landfill
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Other Landfill 0

Recycle or Recovery 0

Unknown or Other 0

Comments:

VI. ON-SITE WORKPLACE EXPOSURE

3M Co=M, Specialty Materials Manufacturiniz Division, Cordova, IL

POSF-based productsareno longermanufacturedatCordova.

3M CompM. SpeciallyMaterialsManufacturing Division,Cottage Grove, MN

This information willassistEPA in characterizingthenumber ofworkers potentiallyexposed

and the magnitude, frequency, and duration ofpotentialexposure. When providing

monitoring data,ensure thatdata islinkedwith worker activitiesdescribed in question 2.

1. Estimate thenumber ofworkers potentiallyexposed routinelyto the subject chemical for

each of the exposure duration times. Ifa worker isinvolved inmore than one activity,enter
only his/hermost typicalactivityinthe table.Don't count a worker more than once. The

totalnumber in the tableshould equal the totalnumber ofworkers potentiallyexposed.

Days/Year

Hours/Day <10 10-100 100-250 >250

<.25 12

.25-1 12

1-8 12

>8

2. Describe the routine worker activitiesto which the workers in question 1 are exposed:

sampling, removal of filtercake, and drumming of liquids,manufacture an article,etc. For
these activities,describe the physical stateof the subject chemical (liquid,gas, particulate,

or aerosol, etc.)and, ffin a mixture, the chemical's concentration:

Vacuum charging from drums, sampling from reactor,drumming of product/intermediate,

maintenance (changing flange,hose,pipe,valve,filter,pump or sightglass);materialsmay be
handled ina molten orsolidstateordissolvedinorganicsolvents;vapors areproduced from

molten material;approximate concentrationranges from <1% to 80%.
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3. Provide industrial hygiene monitoring data, ffavailable, with a brief description of the
sampling method and exposure scenario monitored, eg., describe the specific worker
activities performed by the individuals monitored. For privacy considerations, please do
not include any personal identifiers such as a worker's name or social security number with
any data submitted to EPA.

There is no chemical-specific personal industrial hygiene monitoring data or area/source
monitoringdataforthisspecificmaterialatthisfacility.For most areasofthefacility,recent
qualitativeassessmentof potentialexposuretothismaterialunder 3M's ongoing industrial
hygieneprogram indicatesa low exposurepotentialtothismaterial.

Each 3M plantthatproducessulfonatedfluorochemicalshas an industrialhygieniston staffand is
supportedby a corporateindustrialhygienegroup. 3M's industrialhygiene program focuseson
task-basedexposure assessmentand control.Exposures areidentifiedand assessedqualitatively
and/orquantitatively.Qualitativeassessmentsareperformedby an industrialhygienist.
Quantitativeassessmentsincludetask-basedpersonalsamplingforcertain,specific
fluorochemicalsand/orsourceor areasampling.The resultsoftheassessmentssupportdecisions
on exposurecontrol.Engineeringcontrolsarepreferred,butpersonalprotectiveequipment may
be used on an interimbasisor when effectiveengineeringcontrolisnot feasible.

4. Brieflydescribethe engineeringcontrolsused to minimize exposure to thischemical:

Materialsaretransferredusingclosedpiping(where possible)from reactorvesselsto other
containers.Vacuum chargingofmaterialsfrom drums isa standardpractice.Positionablelocal
exhaustventilationhoods aresituatedatsignificantpointsourcessuch as atdrum bungs when
drumming. Generalroom airprovidesfordilutionof airbornematerials.

5. Brieflylistthe personalprotectiveequipment your workers regularlywear to prevent
exposure of thischemical:

Processoperatingstandardslisttherespirator(e.g.,suppliedair,organicvapor cartridgewith
particulateprefilter,orparticulatefiltering),gloveby elastomer(e.g.,neopreneornitrile),
chemicalprotectiveclothing(e.g.,2-piecePVC rainsuit),eye protection(e.g.,chemicalsplash
goggleswithor withoutfullfaceshielddependingon typeofrespiratorused)tobe used by the
employee when thetaskinvolvesexposureto a particularfluorochemicalmaterial.

Comments: (Thissectionisavailabletoclarifytheresponsesgiven.Attach additionalpages if
desired.)
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3M CoMpgny, SpecialtyMaterialsManufacturingDivision,Decatur,AL

This information will assistEPA in characterizing the number of workers potentially exposed

and the magnitude, frequency, and duration of potential exposure. When providing
monitoring data, ensure that data islinked with worker activitiesdescribed in question 2.

1. Estimate the number of workers potentially exposed routinely to the subject chemical for
each of the exposure duration times. If a worker isinvolved in more than one activity,enter

only his/her most typical activity in the table. Don't count a worker more than once. The
total number in the table should equal the total number of workers potentially exposed.

Days/Year

Hours/Day <10 10-100 100-250 >250

<0.25

0.25-1 4 4 24

1-8 48 24

>8

2. Describe the routine worker activitiesto which the workers in question I are exposed:
sampling, removal of filtercake, and drumming of liquids,manufacture an article,etc. For

these activities,describe the physical state of the subject chemical (liquid,gas, particulate,
or aerosol, etc.)and, ifin a mixture, the chemical's concentration:

Vacuum charging from drums, sampling from reactor,drumming of product/intermediate,flaking

monomer, maintenance (changingflange,hose,pipe,valve,filter,pump or sightglass);materials
may be handled ina molten or solidstate;vapors areproduced from molten material.Material

concentrationranges from <1% to 80%. Exposure alsooccurs when acrylatefluorochemical
monomers containing<2% 24448-09-7 areflaked.

Wastewater treatmentoperations:collectingand analyzingQC samples,operatingfilter

press,monitoringprocess,and maintenance activities;materialstypicallypresentinwaste stream
atlessthan I%.
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3. Provide industrial hygiene monitoring data, ifavailable,with a briefdescription of the
sampling method and exposure scenario monitored, e.g.,describe the specificworker
activitiesperformed by the individuals monitored. For privacy considerations, please do
not include any personal identifierssuch as a worker's name or socialsecurity number with
any data submitted to EPA.

Personal sampling for these materials is currently (late 1999 to present) done using OSHA

VersatileSampler tubeswith XAD-4 resinand mixed celluloseesteror glassfiberprefilter.
Sample analysisisby LC-MS. Previous sampling had employed silicagelacidmist tubeswith

GC-ECD analysis.See attachedtableforairsample results.

There has been area/sourceairmonitoringdata and/orsurfacewipe sampling data collectedfor

thismaterialattheplant.Area/source sample resultsand/or surfacewipe sample resultsareused
toidentifyareaswith employee exposure potentialaspartof exposure assessmentunder 3M's

industrialhygiene program and arenot measurements of actualemployee exposures. Hence, they
arenot includedwith thissubmission. Priorto 1999,thesesamples were consideredto be semi-
validated.

Surfacesinproductionand administrationareaswere sampled in 1998. A glassfiberfilterwetted
with methyl alcoholwas wiped insidea 10 cm x 10 cm squarewith analysisby LC-MS. Results

indicatedthepresence ofthese materialson floorsand equipment surfacesin production areas.

This resultedin improvements inHazard Communication practices,personalhygiene emphasis,
personalprotectiveequipment emphasis, and severalengineeringand administrativechanges.

The sample resultsof any airmonitoring are compared to 3M's voluntaryexposure guideline
(EG) of 0.1 mg/m3 (milligramsof fluorochemicalper cubicmeter of air)forvarious
fluorochemicalcompounds, includingcompounds covered inthissubmittal.The EG isan 8-hour

time-weighted average (TWA) personalbreathingzone exposure chosen to minimize potentialfor
uptake.

Each 3M plantthatproduces sulfonatedfluorochemicalshas an industrialhygieniston staffand is
supportedby a corporateindustrialhygiene group. 3M's industrialhygiene program focuseson

task-basedexposure assessment and control.Exposures areidentifiedand assessedqualitatively

and/orquantitatively.Qualitativeassessmentsare performed by an industrialhygienist.
Quantitativeassessments includetask-basedpersonal sampling forcertain,specific

fluorochemicalsand/or sourceor area sampling. The resultsofthe assessments support decisions

on exposure control.Engineering controlsarepreferred,but personalprotectiveequipment may
be used on an interimbasisor when effectiveengineeringcontrolisnot feasible.



CAS Number 24448-09-7 3M Company 17

Air Sampline Data for24448-09-7

Job Sample Concentration Minimum Maximum Geometric Geometric
Classification number (mg/m3) (mg/m3) (mglm3) Mean Standard

Deviation
Totals 4 <0.002 1.5 0.013 7.1

Chemical 94-031 <0.01
Operator
Building3

94-032* <0.01
94-034* <0.005
94-037* 0.004
94-038* 0.003
94-039* <0.006
94-041 * <0.01
94-046* <0.005
94-050* 0.01
95-006* <0.003
95-007* <0.003
95-014* <0.002
95-040* 0.37

Chemical 95-024 <0.003
Operator
Flaker

97-091 0.15
Team Leader 94-036 <0.003
Building3

94-047* <0.02
94-051 * <0.005
94-054* <0.005
94-055* 0.005
98481 1.5

Team Leader 98-098 0.031
Flaker

The valueforthissample isone ofseveralfluorochemicalanalytescollectedon the sample.

Samples are allpersonalbreathingzone samples takenoverthe durationofa specifictask.
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4. Briefly describe the engineering controls used to minimize exposure to this chemical:

Materials are transferredusing closed piping (where possible) from reactorvessels to other
containers.Vacuum chargingofmaterialsfrom drmns isa standardpractice.Localexhaust
ventilationhoods aresituatedatsignificantpointsourcessuchasatdrum bungs when drumming.
Some equipment,such astheRaker,isequippedwithlocalexhaustventilation.Generalroom air
providesfordilutionof airbornematerials.Operator controlrooms are segregatedfrom process
areas and provided separateroom airventilation.

5. Brieflylistthe personal protectiveequipment your workers regularlywear toprevent
exposure of thischemical:

Specificpersonal protectiveequipment isindicated on written operating procedures used by
process operators.

Respiratory protection: Tasks with significantexposure potential(charging,drumming, some
maintenance tasks)areperformed usingpositivepressure,pressuredemand fullface suppliedair

respirators.Tasks with moderate exposure potential(shortterm sampling from tapsordrums,

and some maintenance tasks)areperformed usingfullfaceair-pufifyingrespiratorswith organic
vapor cartridgesand P 100 prefilters.

Hand protection: All tasksidentifiedashaving potentialforhand contactrequireneoprene
(Scorpio)ornitrileindustrialgloves.

Body protection:Exposure significanttasksuse one ortwo-piecePVC suits.Aprons may be
wom forsome low exposure potentialtaskssuch as sampling.

Foot protection: Tasks identifiedasposing a significantfootexposure potentialrequire
chemical resistantboots.

Comments: (Thissectionisavailableto clarifytheresponsesgiven. Attach additionalpages if
desired.)

Current exposures areexpected tobe lessthan those measured intherecentpast. Significant
sources of exposure have been identifiedand eliminated.In 1998 an extensivearea airsampling
of theproductionareaswas performed. Areas with higherlevelsof airbornematerialswere

investigatedfurtherto identifysources.These sources,which includetheflakingequipment, are

inthe process ofbeing eliminatedorreduced through replacementwith betterventilated
equipment. In addition,theventilationsystem intheprimary productionbuilding(3)isbeing
upgraded.

The fluorochemicalhazard communication program was improved upon in 1998. This has
resultedin improved exposure avoidance behaviorsamong productionemployees and betteruse

of personalprotectiveequipment requirements.
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Additionalhand wash facilitieshave beeninstalledinprimaryprocessbuildings.Food
consumptionand otherhand-to-mouthactivitiesareprohibited.There isno smoking inprocess
buildings.Processemployeesareinstructedtoremove and leavetheirwork bootsand work
coverallsattheplant.Work coverallsareprofessionallylaundered.

Non-productionequipmentsurfacessuch asfloors,doorknobsand stairrailsarecleaned
frequently.
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VII. CHEMICAL END USES

A. END USE AS AN INTERMIEDIATE CONSUMED TO MAKE OTHER CHEMICALS

Al. On-Site Use as a Intermediate:

Intermediateconsumed intheproductionof severalpolymericproductswhich are
used as protectivetreatmentsforcarpeting,upholstery,and leather.

% of total
Product chemical class volume of subject
or product chemical chemical manufactured

(Include CAS number ifappropriate) or imported

1. Fluorochemical Adipate 35-40%

2. Fluorochemical Urethane 1-5%

3. Fluorochemical Ester 1-5%

4. Fluorochemical Ester <1%

Intermediateconsumed intheproductionof otherintermediatestobe furtherreacted
to form polymeric materials.

% oftotal
Product chemical class volume ofsubject
or product chemical chemical manufactured

(Include CAS number ifappropriate) or imported

1. N-methyl perfluorooctanesulfonamidoethylacrylate 50-55%
CAS 25268-77-3

2. N-methyl perfluorooctanesulfonamidoethylmethacrylate 1-5%
CAS 14650-24-9

As reported in Part M, p.2

A2. Off-SiteUse as an Intermediate

% of total
Product chemical class volume of subject
or product chemical chemical manufactured

(Include CAS number ifappropriate) or imported

1. Not applicable.

As reported in Part IH, p.2
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B. END USES OTHER THAN AS A CONSUMED INTERMEEDIATE

Use Number I of 5
DescriptionofChemical End Use: ThisCAS number isused asan intermediateto
manufacturepolymersthataresoldtoindustrialuserstobe millappliedasprotective,
repellenttreatmentsforupholstery.The upholsterywillbe used by consumers and
commercialindustry.ThisCAS number itselfwillbe presentintheseproductsatlow levels
asa residual.

Percentof totalmanufactured orimported Check allphysicalforms of the
volume going to thisuse: 1-2 chemical during thisuse:

Ifused ina mixture check appropriatebox Aerosol
to indicateweight fraction.Average Dry Powder
values areacceptable: Pelletsorlargecrystals

Water or solvent- wet solid
X <1% Gas or vapor

1-30% Liquid solution
30-60% Other(Explain)
60-90%

>90%

Use Number 2 of 3

Description of Chemical End Use: This CAS number isused as an intermediateto
manufacture polymers thataresoldto indusftw usersto be millappliedas protective,

repellenttreatmentsforcarpeting.The upholsterywillbe used by consumers and commercial
industry.This CAS number itselfwillbe presentintheseproductsatlow levelsas a residual.

Percent of totalmanufactured or imported Check allphysicalforms of the
volume going to thisuse: <2 ± chemical duringthisuse:

Ifused ina mixture check appropriatebox Aerosol
to indicateweight fraction.Average Dry Powder
values are acceptable: Pelletsor largecrystals

Water or solvent- wet solid
x <1% Gas or vapor

1-30% x Liquid solution
30-60% Other(Explain)
60-90%

>90%



CAS Number 24448-09-7 3M Company 22

Use Number 3 of 5
Descriptionof Chemical End Use: ThisCAS number isusedasan intermediateto
manufacturepolymersthataresoldtoindustrialuserstobe millappliedasprotective,
repellenttreatmentsforupholstery.The upholsterywillbe used by consumers and

commercial industry.This CAS niunberitselfwillbe presentintheseproductsatlow levels
as a residual.

Percent of totalmanufactured or imported Check allphysicalforms of the
volume going to thisuse: < 0.1 ± chemical during thisuse:

Ifused in a mixture check appropriatebox Aerosol

to indicateweight fraction.A@erage Dry Powder
values areacceptable: Pelletsor largecrystals

Water or solvent- wet solid
X <1% (<2000ppm) Gas or vapor , -

1-30% Liquid solution

30-60% Other(Explain)
60-90%

>90%

Use Number 4 of 5

Description of Chemical End Use: This CAS number isused as an intermediateto

manufacture polymers thataresold toindustrialuserstobe mill appliedas protective,
repellenttreatmentsforupholstery.The upholsterywillbe used by consumers and

commercial industry.This CAS number itselfwillbe presentintheseproductsatlow levels
as a residual.

Percent of totalmanufactured or imported Check allphysicalforms ofthe
volume going tothisuse: < 0.1 ± chemical duringthisuse:

Ifused ina mixture check appropriatebox Aerosol
toindicateweight fraction.Average Dry Powder
values are acceptable: Pelletsor largecrystals

Water orsolvent- wet solid
X <1% Gas orvapor

1-30% Liquid solution
30-60% Other(Explain)
60-90%

>90%



CAS Number 24448-09-7 3M Company 23

Use Number 5 of 5
DescriptionofChemical End Use: ThisCAS number isusedasan intermediateto
manufacturepolymers thataresoldtoindustrialuserstobe millappliedasprotective,
repellenttreatmentsforupholstery.The upholsterywillbe used by consumers and
commercialindustry.ThisCAS number itselfwillbe presentintheseproductsatlow levels
as a residual.

Percent oftotalmanufactured or imported Check allphysicalforms ofthe
volume goingto thisuse: < 2 ± chemical duringthisuse:

Ifused in a mixture check appropriatebox Aerosol
to indicateweight fraction.Averagt Dry Powder
values areacceptable: Pelletsor largecrystals

Water or solvent- wet solid

<1% Gas or vapor
1-30% x Liquid solution
30-60% Other(Explain)

X 60-90%

>90%


