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FLUOROCHEMICAL USE, DISTRIBUTION AN] RELEASE OVERVIEW

Introduction
This paper and accompanying appendices provide an overview of the use, distribution and environmentalrelease of sulfonyl-based fluorochemicals (FCs) produced by 3M Company. The Paper and appendices areintended to present a preliminary review of FC pathways for human and environmental exposure from the timethese materials leave the controlof3M through their end-use and/or disposal. This assessment is primaryqualitative and is based on available information within 3M and the experience and judgmentof 3M’s FCmarketing and technical support personnel.

3M undertook this review for two purposes: (i) to support initial judgments about the exposure scenarios ofgreatest significance and set priorities for in-depth quantitative evaluation of the use and disposal profile ofselected FC products; and (ii) to guide and set priorities for product reformulation, customer‘communicationand other product stewardship activities. Although the review is preliminary and qualitative, it maybe usefulin providing EPA and other agencieswithan introduction to FC exposure issues.

3M has already taken a rangeofactions based on this preliminary review. These include product andenvironmental stewardship initiativestoreduce FC exposures and releases at 3M and downstreammanufacturing locations. In addition, 3M is in the processofdeveloping a comprehensive exposure assessmentplan which vil include further modeling, monitoring and product use simulations. Prelminisy work tosupport this assessment i already underway. A summary of 3M's stewardship initiatives and exposeassessment workplan is presented in the final sectionofthis paper.
Because the information in this paper and appendices is preliminary and qualitative, it contains some worst.case estimatesofpotential exposureandrelease levels. For this reason, the information in the paper should beused with caution. 3M expects that more realistic estimatesof human exposure and environmental releaselevels will be available once its exposure assessment plan is implemented.

The 3MECFProcess

FCs are components of several important 3M product lines due to their unique and useful properties. As‘componentsofproducts, they repel both water and oil, reduce surface tension much lower than othersurfactants, act as catalysts for oligomerization and polymerization, and function where other products wouldrapidly degrade.

3M Company utilizes a processknownas Simons Electro-Chemical Fluorination (ECF) to synthesizeorganofluorine molecules, In this process, organic feedstocks are dispersed in Hiquid, anhydrous hydrogenfluoride, and an electric current is passed through the solution, causing the hydrogen atoms on the molecule tobe replaced with fluorine. The predominant componentsofthe products created by this process have the samecarbon skeletal arrangement as the feedstock used, but with allofthe hydrogen atoms replaced by fluorine.However, fragmentation and rearrangementofthe carbon skeleton can also occur and significant amounts of
cleaved, branched and cyclic structures may be formed. The degreeoffluorinationofthe organic feedstock is
also dependent upon the specific carbon chain length ofthe feedstock and parametersof the ECF process such.as electrical currentand the lengthoftime the process is run. It is possible to synthesize fully fluorinated or
perfluorooganic molecules where allofthe hydrogen atoms ofthe hydrocarbon feedstock have beenreplacedby fluorine atoms. Using these perfluorooganic molecules as basic building blocks, unique chemistries can becreated by further reactions with functionalized hydrocarbon molecules.
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3M built the first manufacturing pilot scale ECF process in 1949 and has continued to develop and improvethe Simons ECF process for the production of fluorocheical products. Currently, 3M has three manufacturingsites in the United States using the ECF process (Cottage Grove (pilot production only), MN, Cordova, IL, andDecatur, AL). FC production using the ECF process occurs outside the United States at 3M's facility inAntwerp, Belgium.

IM Production ofSulfony-basedFluorochemicsls
3M has produced sulfonyl based fluorochemicals commercially for over 40 years using the ECF process. Abasic building blockof such products and the highest production volume fluorochemical 3M manufactures isperfluorooctanesulfonyl fluoride (POSF). POSF is produced in the United States primarily at 3M’s Decaturfacility in quantities ofaround + The starting feedstock for producing POSFis 1-octanesulfony! fluoride.

Reaction I

CaHSOSF + 34HF “> CyFiSOF + 17H,
ECF

1-Octanesulfonyl Fluoride Perfluorooctanesulfonyl fluoride (POSF)
‘The electrochemical fluorination process yields about 34%-40% straight chain (normal) POSF, and a mixtureofbyproducts and waste of variable composition. Becauseofslight differences in process conditions, rawmaterials, and equipment, the mixture produced by the electrochemical fluorination process varies somewhatfrom lot-to-lot and from plant-to-plant. The product that results from electrochemical fluorination is thus not apure chemical but rather a mix of isomers and homologues.
During production, byproducts and wasteproductsare formed. The volatile waste products, such asperfluoromethanc, are vented to the atmosphere, but a program is underway to capture and destroy thesereleases by thermal oxidation. The tars formed in the process are incinerated at 3M corporate hazardous wasteincinerator. The byproducts, many of which are incompletely fluorinated with hydrogen atoms sill present,can be recycled back into the ECF process or are partially degraded in stabilization processes, and eventuallydischarged to controlled, in-house, wastewater treatment systems. The treatment sludge is either landfilled orland-incorporated. Someofthe non-POSF byproducts are recovered and sold for secondary uses.
POSF is itselfa commercially viable product, and in 1997 was sold in quantitiesof approximatelyfor use as an industrial raw material (mainly outside the US). However, the primary use of POSF is within 3M,where it functions as an important intermediate in the synthesisof substances used in many other 3Mfluorochemical products. The majority of intemally-consumed POSF is used to produce functionallyderivatized fluorochemicals and high molecular weight polymeric products. Table 1 identifies POSF-basedfluorochemicals, their acronyms, chemical names, and formulas. To a lesser extent, some homologues ofPOSF, [CaFane1)SO:F where n=other than 8], principally perfluorohexanesulfonyl fluoride, are alsointermediates in the formationofother 3M products.
Perfluorooctane sulfonic acid (PFOS) will result from the chemical or metabolic hydrolysis of POSF-derivedFCs. Under appropriate conditions, the perfluorooctane sulfonate anion can form salts with monovalentmetallic cations. Current information indicates that PFOS or its salts cannot be broken down further
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chemically under normally occurring environmental conditions. Therefore PFOS is the ultimate degradationproduct from POSF derived fluorochemicals and will generally persist in that form. PFOS is also acommercialized product used for a variety ofsurfactant applications (mainly fire-fighting foams and coatingadditives). 3M sells approximately

Using POSF as a basic building block, unique chemistries can be created by derivatizing POSF through thesulfony! fluoride moietyofthe molecule using conventional hydrocarbon reactions. Charts 1 and 2 outline thegeneral classesoffluorinated materials made by 3M. The major intermediates are represented by the trunk ofthe “tree” in Chart 1. POSF is reacted with methyl or ethyl amine to produce either N-methyl or N-ethylperfluorooctanesulfonamide (FOSA). FOSA is subsequently reacted with ethylene carbonate to formeither N-methyl or N-ethylperfluorooctanesulfonamidoethanol (FOSE). The FOSA and FOSE intermediatesare the principal building blocksof 3M's product lines. By poundage, methyl-fose based intermediates andproducts slightly predominate over ethyl-fose-based materials;
The secondary reactions producing all of these derivatives are single or sequential batch processes that do notnecessarily produce pure products. There may be varying amounts of fluorochemical residuals (unreacted orpartially reacted starting materials or intermediates) thatarecarried forward to the final product, Examples ofsuch residuals include PFOS, n-methyl and n-ethyl FOSA and N-MeFOSE and N-Et FOSE alcohols.Typically, where present, these residuals can be found at a concentration of 1-2% or less in final products and,in the aggregate, represent roughly 1-2%of total FC production volume. (FC residuals in 3M products havethe potential to degrade or metabolize to POS.) In addition, during product use or disposal, the non-fluorochemical moieties added to the sulfonyl fluoride group of POSF can also be removed through a varietyof degradation processes (chemical, environmental and metabolic). In such instances, the fluorochemicalspecies which is ultimately producedas a resultof such degradation will generally be PFOS as well.
IMSulfonyl-basedFluorochemicalProducts
The 3M Chemical product lines that use POSF-based fluorochemicals are summarized below. In some cases,3M manufactures the final commercialized product. In other cases, 3M sells a fluorochemical which another‘company incorporates into its final product. (Product lines using fluorochemicals which contain no sulfonyl‘groups are not listed).

POSE derived fluorochemicals (polymers and monomers) are formulated with water or solvent, with the FCcomponent (or FC solids) representing percent of the formulation. Total U.S. productionofFC solidsacross 3M’s product lines is about 3M produced FC solids represent plus of the totalproductionofsulfonyl based fluorochemicals in the U.S. The breakdownof 3M FC production into differentproduct categories is shown in Table 2.

Surface Treatments (High Molecular Weight (MIW) polymers or formulated products
‘with low percentages of non-polymeric FC solids)Carpet Protector

Fabric/Upholstery Protector
Apparel and Leather Protector
Protective Products for After Markets and Consumer Application

Paper and Packaging Protectors (Phosphate esters
or high MW polymers)

Food Packaging
5
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Paper Products

Performance Chemicals (Low MW chemical substances)
Fire Extinguishing Foam Concentrates
Mining and Oil Surfactants
Electroplating and Etching Bath Surfactants
Household Additives
Chemical Intermediates
Coatings and Coating Additives
Carpet Spot Cleaners
Insecticides Raw Materials

Surface treatment products for carpets, textiles and apparel are typically sold under theScotchgard®tradename; 3M markets its paper and packaging protective products under the Scotchban® tradename; and
‘some performance chemicals are sold under the Fluorad® tradename.

Surface Treatment Products. 3M fluorochemicals produced for surface treatment applications provide soi,stain, and water resistance to personal apparel and home furnishings. The great bulkofthese products aremanufactured as high-molecular weight polymers although some surface treatment products used foraftermarket and consumer spray application contain a significant fraction of unpolymerized FC components.Polymeric surface treatment products are primarily N-MeFOSEA-based; the fluorochemical ispolymerized
with urethane, acrylate and/or adipate reactants. Such protective products function through the fluorocarbon‘moiety on the polymer lowering the surface energyofthe material to which they are applied.
Paper Protectors. The 3M paper protectors are used in food packaging and commercial applications. They can
‘be divided into two general classesofchemistries. One class consists‘ofmixtures ofmono-, di- and tri-
phosphate esters ofN-EtFOSE alcohol, roughly in the proportions of 10%, 85% and 5% percent,respectively.
The other class is N-MeFOSEA-acrylate copolymer. Applied to paper, the perfluorocarbon ‘moiety in theseclassesofproducts has the effectof lowering the surface energyofthe individual paper fibers. This lowered
surface energy greatly contributes to the holdoutoflow surface energy liquids such as greases and oils.

Performance Chemicals. POSF derived chemistries used as performance chemicalsarerelatively low
molecular weight (<500 daltons) surface active materials and monomers. Someofthese chemicals are sold by3M, or incorporatedby 3M customers into formulated products, for use as surfactants in a rangeof industrial
or consumer applications. Other performance chemicals are used as intermediates from which 3Morits
customers make other finished products. Such fluorochemical intermediates can be covalently bound to avarietyofpolymeric hydrocarbon backbones to make higher molecular oligomeric or polymeric products with
unique performance characteristics.

POSF-derived performance chemicals with fluorochemical surfactant properties differ greatly from
conventional hydrocarbon and silicone surfactants. In most systems they are far more efficient in reducingsurface tension to levels that are unreachable with other typesofsurfactants. In some aqueous systems, surface
tensions as low as 15 to 16 dynes/cm can be attained. The fluorochemical surfactants normally produce theseextremely low values at concentrations as low as 100 parts per million, o less. Equally important is the factthat certainofthese fluorochemical surface active agents are stable and effective in many extremely hostile

6
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environments, including strongly acidic, strongly alkaline and even strongly oxidizing systems. Table 3‘summarizes the featuresoffluorochemical surfactants.

Another unique physical characteristicofcertain POSF-based performance chemicals is their ability to formtough, yet resilient foams. Such foams usually contain low molecular weight fluorochemicals(includingPFOS) and have been formated to resist the action ofhigh temperature or aggressive chemicals and vapors.‘These formulations have found commercial application in suppressing flammable liquid, chemical andorganicfires or toxic and obnoxious vapors and odors.

Lrofile ofMajorProduct Categories

The Appendices to this paper provide detailed profiles ofeach ofthe major use categories for sulfonyl-basedFCs. For each use category, the Appendicespresent:

* Chemical composition information for 3M products.

* Adescriptionofthe relevant business, including the scope of FC usage and distribution and
locationof key customers.

* A synopsisofuse and distribution patterns, including potential exposure pathways during
the initial applicationof FCs by 3M’s customers, potential environmental release scenariosand opportunities for exposure during end-useofproducts to which FCs are applied.

Key information about each use category is highlighted below.

Surface TrestmentProducts

* These products provide soil resistance and repellency (fluorochemical products). Industrial,
‘non-retail customers for products in this class consist of(i) carpet manufacturers and fiber
producers who serve the markets for residential, commercial and transportation flooring; (ii)
textile mills and commission finishers who produce upholstery fabric for residential
furniture, home decor items such as slipcovers, mattress pads and shower curtains, and
automotive, truck and van interiors or produce non-woven fabrics for use in medical or
industrial applications; and (iii) textile mills, leather tanneries, finishers and chemical
formulators who treat fabric and leather used for garments, footwear, accessories and non-
garment functional fabrics.

These products consist of polymeric FCs with
‘high molecular weights. Industrial, commercial and consumer exposure is primarily to
polymeric substances, although mostofthe 3M products contain low amounts of‘monomeric FC residuals (typically at | percent or lower levels) to which some exposuremay occur.

* Upon distribution to mills, fiber manufacturers or other customers, the 3M surface
treatment product is typically mixed with other additives and diluted. It is then applied to
uncut fiber, textile or leather raw materials. Application methods include spray, foam, pad
or co-application. Depending on the market segment, the application process oceurs in an
enclosed or open operation. In the latter case, mill production workers could have inhalation
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andlor dermal exposure to FCs although such exposure would be predominantly topolymers. Some additional exposure may occur during processing operations such asdrying, shearing, cutting and shipping although exposure levels should be low.
* Losses of FC polymers to the environmentare expected during 3M customer operations.These losses could involve dischargesof process wastewater and air releases during initialapplicationof surface treatment formulations to uncut carpet, fiber, fabric or leather,Additional wastes (typically solids coated with FC polymers) are created during cutting,shearing and other packaging operations and are typically landfilled or recycled. Total BClosses during downsteam operations will vary by application bu it is estimated that theycould range between

© The end-useofconsumer articles is another source of FC losses to the environment, Forexample, vacuuming and cleaningof carpets is estimated to result in substantial removal ofthe FC treatment over time; carpet containing FC coatings is also landfilled upon end-of-life:disposal. Similarly, FC losses to the environment are also expected in wastewater from drycleaning and launderingofgarments, upholstery and leather goods and from landfilling ofthese items after they are discarded.

* 3M surface treatment products have extensive aftermarket applications and are distributedthrough retail and commercial channels for direct treatmentofupholstery, carpet, autointeriors, apparel and leatherby individual consumers or professional applicators.
+ Retail products in this category are aerosol can spray cleaners and protectors for residentialuse. These products are manufactured by independent non-3M facilities under contract with3M and are distributed through grocery, hardware and autoparts stores and other retailoutlets. A variety of formulations are manufactured for this market. Typically, they includenon-polymeric fluorochemical salts and residuals at levels of between . Thesehave the potential to degrade to PFOS. These products are intended for occasional home useonly.

* Commercial 3M surface treatment products are marketed to (i) commercial cleaningservices and (ii) commercial film processing facilites. Products in the first category areliquid, water-based materials applied through low-pressure of paint-type spray equipment toupholstery, carpet and other surfaces in homes, commercial buildings or retail fumitureoutlets. These products contain non-polymeric FC solids and residuals in concentrations ofbetween - The second classofproducts includes liquid, photocurable coatingfor film negatives which is typically machine-applied at commercial film processingfacilities.

PaperandPackaging Protectors
* 3M markets fluorochemical sizing agents to the packaging and paper industries. These‘products impart grease, oil and water resistance to paper and paperboard substrates. Theyare used for food contact applications (plates, food containers, bags and wraps) and non-food applications (folding cartons, containers and carbonless forms and masking papers).

3
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* Fluorochemical sizing agents are applied to paper and paperboard substrates predominantlyby paper mills which treat paper fibers and, to a much lesser extent, by converters whotransform paper and/or paperboard into wraps, bags or cartons for desired end-uses.Application methods vary but approximately 75 percent of paper mill useofthese productsoccurs via the size press. The fluorochemical product received by 3M customers ittypically diluted in a starchy water solution and applied ina concentration to thepaper web, which is then dried to evaporate the water and converted into rolls forshipment. Mix preparation, treatment of the paper web, and conversion are all carried outin open systems although fluorochemical exposure to workers is generally considered to belimited becauseofthe dilute formofthe sizing mixture and predominanceofhighmolecular weight FC esters or polymers. Some loss of the fluorochemicals to theenvironment occurs as a resultofspillage, cleanup and releases during the opening, rinsingand recovery of FC totes or drums. Environmental media for FC releases includewastewater and air (for losses during papermaking) and landfills (for disposal of end-usepaper products).

* 3M's food packaging products include a high molecular weight phosphate ester producedusing N-EtFOSE and an acrylate copolymer based on N-MeFOSEA. Bothoftheseproductsare regulated by the Food and Drug Administration (FDA) for direct food contactunder 21 CER. 176.170. The firstproducthas been subject to considerable dialoguebetween FDA and 3M as a resultof a petition for approval for microwave popcomapplications filed by 3M. Inaisk assessment recently submitted to FDA in connectionwith this petition, 3M presented analyzes indicating that PFOS could be formed in vivo asa resultofthe hydrolysisof certain product components and the metabolic conversion ofFC residuals.

* 3M’s grease, oil and water repellant products for non-FDA applicationsare similar incomposition to its food contact products. Consumer exposure to the FC residuals isexpected to be minimal because use scenarios for paper and packaging products containingthem involve very occasional dermal contact.

"Environ Corporation, Revised Interim Safety Assessmentof FC-807 and 8074: Two Fluorochemical-basedIndirect Food Additives, January 25, 1999.
9
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Performance Chemicals

Products in this category are distributed fora varietyofspecialized industrial, commercial
and consumer applications, often where the surfactant propertiesof fluorochemicals offersignificant benefits. Many of these products are low molecular weight POSF-derived
chemistries; some are fluorochemical intermediates covalently bonded to a variety ofpolymeric hydrocarbon backbones. Since these products tend to serve niche markets,volumes are generally small.

© Fire Fighting Foams. Light Water® and ATC® are trademarks for 3M products that areaqueous film forming foams (AFFF) and alcohol-resistant concentrate (AR-AFFF) used tosuppress and/or extinguish flammable liquid fires and suppress flammable liquid andtoxic chemical vapors. The great bulk of these products are sold to “fire fighters” who mixthe concentrate withwaterto form a foam and apply it to the fire or flammable liquideither manually or through an automated system. User categories for the foams include
chemical and petroleum plants, fire departments, vessels, off-shore drilling platforms, the
‘military, and environmental remediation companies. The 3M foam products contain low
concentrations
which is typically present at levels of in the foam as applied. After application, the
foam is disposed of, typically through wastewater treatment, but uncontrolled releases to
surface water or land are known to occur.

Mining and Oil Surfactanis. 3M sells surfactants to copper and gold mines to increase
‘wettingofthe sulfuric acid or cyanide that leaches the ore, enhancing the amountofmetal
recovery. Oil well service firms and oil companies also use these surfactants in a “well
stimulation” formulation that is injected into wells to enhance oil or gas recovery. These
products contain low molecular weight FCs

present at low levels in the range of

© Metal Plating and Electronic Etching Baths. Users of 3M surfactants in this category
include chrome and plastic preplate etchant platers seeking to suppress oxidizing mist for
purposes of worker protection. 3M surfactants are sold either as powers to formulators or
as liquids directly to platers. Electronics manufacturers also add 3M surfactants as strong
acids in order to etch precise patterns ina silicon wafer or a printed circuit board. The 3M
products are

+ As distributed to
formulators, these products typically contain FC solids at levels of or higher but are
diluted down to concentrations of ‘when added to metal plating or electronic
etching baths. Becauseofthe presenceofstrong acids and other corrosive materials,
workers who prepare and apply the baths normally use personal protective equipment.
Disposalofthe spent bathsi either to wastewater treatment facilities or to hazardous
waste landfills or incinerators when the baths qualify as hazardous waste for purposes of
RCRA.

10
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* Household Additives. 3M surfactants are now (or previously have been) sold to a varietyofformulators to improve the wettingof water-based products marketed as alkalinecleaners, floor polishes, photographic film, denture cleansers and shampoos. Several ofthese products (alkaline cleaners, floor polishes, shampoos) are (or previously were)marketed to consumers; some products are also sold to janitorial and commercial cleaningservices. Someofthe alkaline cleaners are spray-applied and could result in inhalation oringestion exposure. The primary exposure route for other products is dermal. The 3Msurfactants are:

As supplied to formulators,the 3M products contain in the range of FC solids but are then heavily diluted and arepresent in final products at extremely low levels .

* Intermediates. 3M sells limited quantitiesoffluorochemical intermediates which are
‘combined with other monomers to produce polymers. The intermediates sold by 3M in
the U.S. include, fluorinated alkyl acrylate and fluorinated alkyl alcohol. Polymers
‘produced by 3M customers are believed to have trace levelsof FC residuals.

«Coatings and Coating Additives. 3M sells fluorochemical polymer coatings and coating
additives which are used as received or
diluted with water or butyl acetate to impart soil or water repellency to surfaces (including
printed circuit boards or photographic film). These polymers contain FC residuals in low
levels (typically 4% or less). Other formulators add 3M fluorochemical polymers as a
thickenerto aqueous coatings used to protect tle, marble and concrete. Products in this
class have some distribution to commercial and consumer channels.

«Carpet Spot Cleaner. 3M supplies a non-polymeric fluorochemical to formulators of
carpet spot cleaners in which the fluorochemical provides stain and soil resistance. These
‘products are marketed to consumers in pump and aerosol cans for spray application to
carpets. The FC componentofthese products is present at levels of :

* Insecticides Raw Materials. The 3M products
are processed by 3M customers into active ingredients in bait stations for leafcutter ants,
pharoah ants, comfield ants and a variety of household ants. These products are used
mainly in commercial and industrial applications.
‘The fluorochemicals are present in the pesticide formulation at levels of

OngoingandProposedExposure Assessmentand Stewardship Initiatives
Based on the resultsof ts initial product use, distribution, and release overview, 3M has undertaken or isplanning a varietyofstewardship and exposure assessment initiatives intended to better characterize the
highest priority human and environmental exposure pathways while taking initial steps to minimize exposure
and release levels for products containing PFOS or PFOS precursors

n
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3M has undertaken extensive research and development programs to reengineer POSF-based products toreduce PFOS and precursor residuals and ultimately to transition to chemistries with loweraccumulation
potential.

3M has updated fluorochemical based MSDS’s and has begun an industrial hygiene program with customersaimed at helping to promote improveduseand handling of fluorochemicals and reductionofoccupationalexposures where appropriate. As partofthis program, 3M has volunteered to make available its industrial
hygiene professionals for qualitative workplace assessments at customer facilities. 3M is also conducting usesimulation studies to determine potential consumer exposure levels for FCs released during spray application
ofsurface treatment products marketed to consumers.

Exposure Assessment Plan Overview

Building on 3M's initial assessmenta plan also has been developed to assess potential environmental exposure
pathways associated with the manufacture, use and disposition of major 3M fluorochemical products. Adetailed descriptionofall the exposure/product stewardship initiatives is beyond the scopeofthis paper but thefour principle components are as follows:

I) ‘The characterizationoffate and transport properties is being addressed in multiple steps. The specific
projects planned and/or initiated to characterize fate and transport propertiesoffluorochemicals are:

@  Physical/chemical properties testingofpersistent fluorochemical degradation products
as well as selected fluorochemical products. This includes (where applicable): melting
point, boiling point, vapor pressure, disassociation constant, hydrolysis, water solubility,
air/water partition coefficient, octanol/water partition coefficient, soil/water partition
coefficient, bioconcentration in fish.

b) Photodegradation studies
©) Atmospheric chemistry evaluation
d) Studies to assess aerobic and anaerobicbiodegradability
€) Developmentofappropriate models for the predictionof physical/chemical properties of

fluorochemicals not tested.

2) Using the initial estimates in the attached assessment and sales data from 1997, releases from
‘manufacturing, the supply chain, use and disposal at all steps are being estimated for the products
identified as important. Release data is also being determined by sampling and analysesof 3M
‘manufacturing plant processwastes and effluents. In addition to providing the information necessary
to assess distribution and exposure, release estimates will aid in determining sampling sites and
substantiate results from sampling. It is anticipated that this effort may also identify those
fluorochemicals which require further analysis of fate, transport and exposure.

3) Modeling and sampling is being undertaken to estimate fluorochemical concentrations andbetter
characterize the distribution of FCs in the environment. These activities are to be conducted in an
iterative fashion and will become refined and focused as more data become available. Thespecific
projects planned and/or initiated to characterize environmental distribution are:

12 i
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4) Exposure levels for all possible pathways that could lead to human ecological exposure from the
prioritized products will be estimated. When release and distribution data become available, the mostimportant pathways will be hypothesized. erative sampling and modeling will be employed to testthese hypotheses anddeterminethe important pathways to be used in risk assessment. The specific
projects planned and/or initiated to estimate exposure are:

SUMMARY

Efforts are underway at 3M to assess the risk of POSF based 3M fluorochemicals to both human health and the
environment. To augment 3M’s initialreviewan exposure assessment plan for POSF based fluorochemicals is
being implemented. As new information becomes available it will be summarized and communicated to the
EPA. A POSF based fluorochemical environmental “white paper” is currently being prepared and will be
submitted upon completion.
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Chart 1

POSF Fluorochemical Reaction Tree
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Table 3
Featuresof Fluorochemical Surfactants
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Fluorochemical Use, Distribution,
and Release Overview
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Foreword

Thisreport is acomprebeasivelookatexposureto 3M fluorochemicalsintheFloorcoveringsbusiness. Itattemptstoanswerthefollowing questions.
+ Whatproductsarecustomersexposed 10?+ Wheredoesexposurehappen?
+ Whattypeofexposureis it?

The 3Mfluorochemicalbusiness iscomplexandglobal.Marketsservedarehighlyfragmentedinvolvingmultiple 3Mproductsthatareappliedtomultiplesubstrates, soldintomultiplemarketsegmentsandusedformultipleendproducts.

Sources

Informationforthisreportwasdevelopedsolelyfrominternal 3Msources.Theseinclude:
+ Knowledgeofproducthandlingandusepractices fromfieldsalesandtechnicalpersonnel+ Bestestimatesofend-useapplicationsfromknowncustomer activities.+ Internalsalesreports
© Knowledge ofworldwideactivities (whereapplicable)byStPaul-basedpersonnel

HowToReadThisReport

SituationAnalysis:
Providesbackgroundonbusinessandproducts.

DistributionChainand PointsofContact:
Followsthepathofa 3M fluorochemicalthroughoutthedistributionchaintofinalenduser.‘Objectivei toideatifyallpointsofcontactwithourchemicals —from arrivaloncustomer'sloading dockthroughproductusageanddisposal.

ExposureInformationCharts:
‘Attemptstoquantifytypeand lengthofexposureandnumberofworkersexposedtoourchemicalswithinthedistributionchain.

Summary Table:
‘Combines 3M productdetailwiththeexposure routestoprovide asummaryoftotal businessexposurebyproducttype.
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ChemicalNames

Thefollowingis alist of ChemicalAbstract Services (CAS)namesandmumbersforindividual products.Thefollowing informationispresented:

GenericCode:Indicatesanintemal3Mdesignationoftheproduct(s).

CAS Number:IndicatestheChemicalAbstracts Services number(s)offluorochemicals

ChemicalName (completeCASnameor TUPACnamesifCASnamedoesnotexist):
IndicatestheChemicalAbstracts Servicesname(s)offluorochemicals containedwithin
each product.

ChemicalClass:Indicates ashortened, generic chemicalname.
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Situation Analysis
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Situation Analysis — Flooring Business Segment

Business Definition

‘Thissegmentiscomprisedofcarpetmanufacturersandfiberproducers to‘whom we supply fluorochemical and stainblocker protective treatments forcarpet. These products provide soil resistance and repellency(fluorochemical products) and stain resistance (stainblockers).
The Flooring Business Unit defines its marketby the following segments:

«Residential Carpet
«Commercial Carpet
«Transportation Carpet
* Arca Rugs (minimal activity)

The following two pages furtherdepictthe Flooring Market Segment andour business in those segments:

-_——
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1998 U.S. Flooring Market Segments

Residential Commercial Tienszenigion Area/ Carpet Carpet arpet Rugsoe ow TE Fe
| *Replacement DIY + Specifier + Automotive *Tufted RugsFeta ps oooy Repent cate+ Cott id Sesovo = +eurYon SE. + RaantarvncsCantrrse

Marine<f © ee
© Market

Size -

MMSq. Yds. 912 363 108 181



Fluorochemical Usage

‘Thistableissimply abreakdownoffluorochemicalproductsbyvolume.Thesevolumes
arethenfurtherdivided by applicationmethod.Thesenumbersarebasedonsales
volumesand 3Msourcesincludingsales,technicalservice,andmarketing.
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ProductVolumesandUse Patterns
‘Thissummary isbasedonindividual products. Itis adescriptionofthe application,chemistry,usepattem,exposureandeavironmentalfate.
ProductCode:Genericproduct description.

Application,ProcessorEndUse:Theperspectivefromwhichexposurewasassessed.Therouteofexposure,theconcentrationof fluorochemical,theuse patternandtheenvironmentalfatemayvarywithapplication processorenduse —products canbeusedformorethan oneapplication.
Generally the followingdefinitionsapply:
Process: useoffluorochemicalcontaining productinanotherproduct.Application:useoffluorochemicalcontainingproduct to treata substrateEndUse: useoftreated substrate

VolumeFCSolidsSoldin 1997: Poundsof fluorochemicalsolidssoldin1997.
(M=1000)

Chemistry: Genericdescriptionof fluorochemical ingredients. Full chemicalnamesarelistedatthebeginningofthis section.

%Residuals: Sumtotalof concentrationofthemixtureoffluorochemicalsthatareunreactedorpartiallyreacted starting materialsor intermediates.
UsePattern: Indicatesthemajorsectorwhereproductisused;food,industrial,commercial,andconsumer.

MostLikelyRouteofExposure: Identifiestree potential routesofexposure;ingestion,dermal,andinhalation. Marksthemostlikelyroute of exposurewithan“X™.
EnvironmentalFate: Identifies themost likelydisposal routefortheproduct;lands,incineration,wastewatertreatment,anddirectlytowater.
Comments: Providesadditional descriptiveinformation.
‘Thisinformationisbasedon3Mintemalknowledge andbestestimatesonhow‘customers handle 3Mfluorochemicalproducts. Informationwascompiledfrom available3Msourcesincluding sales,technicalservice, marketing and regulatory expertise
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CustomerLocationMap

ThefollowingU.S. mapidentifiesthelocationofchemical purchasingcustomersinthe
Flooringsmarketsegment. Thegrayscalekeyindicates where applicationof 3M
fluorochemicalsforcarpetoccurs.Treatedgoodsarefoundthroughoutthe UnitedStates.
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Exposure Information
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DistributionChain/Pointsof Contact

‘This diagramrepresentsthepaththe 3Mproducttakesfromthetime itleaves 3Mtoits
ultimateenduse.Itrepresentsanoverview of boththedistributionchainandthe

siguificantpointsofcontactwherethe 3Mproductmaybehandledandused. This
distribution chainrepresents the typicaluseoftheproductline;noteveryproductwill go
througheach step.Thisinformationwascompiledfrom 3Minternalknowledgeofthe
marketplacebasedon3Mtechnical service/sales visitsandgeneral informationfromthe
‘customer interactions.
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3M Fluorochemical Exposure Information

‘FromthePointsofContact flow chart,eachstepinthecustomeruseprocessisisolated.
All informationis basedontheuseand handlingof 3M fluorochemicals, materials
‘containing 3Mfluorochemicalsandarticles treated with 3Mfluorochemicals. The

followinginformationispresented:

PointofContact: Describesindividualstepsintheuse pattern.

MostLikelyRouteof Exposure: Identifiesthreepotentialroutesofexposure;ingestion,
dermal,andinhalation. Marksthemost likelyrouteofexposurewithan“X”.

EstimatedNumberof Workers: Indicatesthenumberofworkerswhomayhavepoteatial
forexposureduringused.

EstimatedExposureTime: Indicatestheamountoftimethatworkerspotentiallymaybe
exposed during use.

‘Physical Form: Indicates the physicalstate (liquid,solid, aerosol,orvapor)ofthe
productattimeofexposure.

Openor ClosedSystem:
Opensystem:is definedasonethatallowsworkerstocomeindirectcontactwith 3M.
fluorochemical.
Closedsystem:isdefinedasonethat,undernormal conditions,doesnotallowworkers
tocomeindirectcontactwith 3M fluorochemical.

Comments: Providesadditional descriptiveinformation.

‘Thisinformationisbasedon 3Minternalknowledge andbestestimateson how
customers handle 3M fluorochemical products.Informationwas compiled from available
3Msourcesincludingsales,technical service, marketingandregulatoryexpertise.
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‘ProductFlowDiagrams

Thesediagramsshowthe places that 3Mfluorochemicalsare introducedandlost in the
lifecycleofacarpet. Eachapplicationmethodisbrokenout separatelyinorderto show
greaterdetail.Thisinformation is basedon 3Minternalknowledgeandbest estimateson
howcustomershandle 3Mfluorochemicalproducts. Informationwascompiledfrom
available 3Msourcesincludingsales,technicalservice,marketingandregulatory

expertise.
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Product Flow Diagram cp-1,CP2,
CP-3, CP4

Other “Fiber with
Fiber 3M Fiber

Treatments

Tufting
and

CP-3, CP-5, Dyeing @
CP6 cpr

CP-3, CP-6,
CP-7

El

Shearing
* More detail on the and.
pplication boxes can be Trimming
‘ound on the following pages.
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Fiber Treatments ’

-[F

CP-3, CP4
.

Dilution Ratio:

Non-FC Chemicals
InBath: Spin Finish Oil

Amountof Use: FC fiber treatments for carpet
Exposure Routes: Dermal
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Spray Application ’

CP-3, CPs, re
CP-6 -

Dilution Ratio: Product :

Non-FC Chemicals
In Bath: None

Amount of Use: carpet treatments

Exposure Routes: Ingestion, Dermal, Inhalation
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Foam Application

-{ J

CP-7
-

Dilution Ratio: Product : Bath

Non-FC Chemicals
In Bath: Foaming Agent
Amount ofUse: FC carpet treatments
Exposure Routes: Dermal
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Co-Application }

LF

Dilution Ratio: Product : Bath

Non-FC Chemicals
In Bath:

Product : Bath

Amount of Use: FC carpet treatments

Exposure Routes: Dermal
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Waste Disposal* or
© Total carpet mil solid waste is approximately 60,000,000Ibs year.© This waste includes shearing, selvedges, and backed seamcuts.© Thisequalsabout 1 to 1.5MM£°ofwasteper year.

AA

10010 115 8]
per side

LV
© Unbackedseameuts are typically recycledintocarpet underlayment.
©Someshearingwasteisbeinglandfilledseparately sothatitcanberecoveredif a use is found for it.

* The fluorochemical portionofshearing waste is as follows:© Fiber Treatments (CP-3/CP-4)
® Approximately Ibs. ofsolids in shearing wasteTopical Treatments (mainly CP-6)
© Approximately . Ibs. ofsolids in shearing waste* Switching from spraying and foaming to co-application would

reduce this amount by up to. because the treatment isevenlydistributed on the fiber.

© When carpetiscleaned,thewastewaterwill contain
OEM fluorochemical.

© The majority ofthewastewater treatment burden lies on the localutilities.

Whena typical residential carpet is thrown away, it contains

* These numbers were generated internally based on customerinformation. These numbers are intended to be used as estimates untilthey can be confirmed by the industry.

~C—
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End User Information ’

Typical Use

© Theaverageresidentialcarpetsees 15,000foottrafficsperyear.
. Carpetsarevacuumedevery 1to 2weekson average.

© Carpets are professionally cleaned every3 years.

Durability

© Factors contributing to removal:
Temperatureofthe cleaning solution

© The pHofthe cleaning solution
The typeofsurfactantsthatareused

Lifetime of ResidentialCarpet

. Residentialcarpetisin ahomeforanaverageof 12years.

A graph representing the removal of OEM treatments can be found on thenext page. -
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Protective Chemical Products
Home Textiles Business

Fluorochemical Use, Distribution,
and Release Overview

Home Furnishings, Home Fashions, Automotive
«Nonwovens
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Foreword

‘This report is a comprehensive look at exposure to 3M’s fluorochemicals in the Home
‘Textiles and Nonwoven business. It attempts to answer the following questions.

+ What products are customers exposed to?
+ Where does exposure happen?
+ What typeofexposure is it?

‘The 3M fluorochemical business is complex and global. Markets served are highly
fragmented involving multiple 3M products that are. applied to multiple substrates, sold
into multiple market segments and used for multiple end products.

Sources of Information For This Report

Informationforthis report was developed solely from internal 3M sources. These
include:

* Knowledgeofproduct handling and use practices from field sales and technical
personnel.

* Best estimates of end-use applications from known customer activities.
* Internal sales reports
* Knowledge ofworldwide activities (where applicable) by St. Paul based

personnel.

How To Read This Report

‘The following typesofinformation are available in this report:

Situation Analysis:

Provides background on business and products.

Distribution Chain and Points of Contact:
Follows the pathof a 3M fluorochemical throughout the distribution chain to final end
user. Objective is to identify all pointsof contact with our chemicals — fromarrivalon
customer's loading dock through product usage and disposal

Exposure Information Charts:
Attempts to quantify type and length ofexposure and number ofworkers exposed to our
chemicals within the distribution chain.

Product Volumes and Use Patterns:
Combines 3M product detail with the exposure routes to provide a summaryoftotal
‘business exposure by product type.
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Home Textiles
Fluorochemical Use, Distribution and Release Overview

Table of Contents

I Chemical Names
IL Situation Analysis

A. Home Furnishings, Home Fashions, Automotive
1. Business Definition
2. Products and Markets
3. Application Methods
4. Customer Location Maps

B. Nonwovens
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B. Products, Markets, and Application
C. Customer Location Map

II. Exposure Assessment
A. Home Furnishings, Home Fashions, Automotive

1. Distribution Chain
2. Points of Contact
3. Exposure Routes
4. Waste Stream/Recycle Characterization
5. Product Volumes & Use Patterns

B. Nonwovens
1. Distribution Chain
2. Points of Contact
3. Exposure Routes
4. Product Volumes & Use Patterns
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Chemical Names

‘The following isalist ofChemical Abstract Services (CAS) names and numbers forindividual products. The following information is presented:

Generic Code: Indicates an internal 3M designationofthe product(s).

(CAS Number: Indicates the Chemical Abstracts Services number(s) of fluorochemicalscontained within each product

Chemical Name (complete CAS name or IUPAC names ifCAS‘namedoesnot exist):
Indicates the Chemical Abstracts Services name(s) of fluorochemicals contained within
each product.

Chemical Class: Indicates a shortened, generic chemical name.

- 3
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IL Situation Analysis

A. Home Furnishings, Home Fashions, Automotive

Business Definition

Home Furnishings — This segment is comprised ofOEM customers (textiles millsand commission finishers) sharing a common need for protective treatments whichimpart soil and stain resistance and/or cleanability properties to upholstery fabricand other textile substrates used primarily in residential fumiture. 3M protectivechemicals are sold direct to the customer.

Home Fashions - This segment is comprised of OEM customers (primarily
textile mills) sharing a common need for protective treatments which impart soil
and stain resistance or stain release to fabrics used in home décor items such as‘window treatments, fabric wallcoverings, decorative pillows, slipcovers,
bedspreads and comforters, mattress pads, shower curtains, and table linens. Someofthese items can be laundered; others require professional cleaning.

Specification by US manufacturing companies drives OUS sales in this category.

Automotive — This market is comprised of OEM customers (textile and carpet
mills) who provide protective treatments on upholstery fabrics, carpet and other
textiles (headliners) used in automobile, truck, and van interiors.

- 4
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U.S. Product Portfolio—Total FC Volumes

‘This chart outlines the products used in the Home Furnishings, Home Fashions, and
Automotive markets in the U.S. The following information is provided for eachproduct:
‘The total fluorochemical poundsofeach sold inthe U.S. in 1997, and the chemical‘components that make up the product

fi 3
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US. Product Portfolio — Total FC Volumes
Home Furnishings, Home Fashions, Automotive
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US. Product Portfolio by Market

‘This chart groups the products used in the businessbymarket segment, Home
Furnishings, Home Fashions, and Automotive, and provides fluorochemical volumes soldboth by product and market segment.
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U.S. Product Portfolio by Market

1997 FC Lbs.

on

[ms1
[me

ms 1]—— —[TotalHome Furnishings |
a — — 1— —am
ms
[am—

[TotalHomeFashions ||
wom—cs— —mm

 — ro— — — 1— —[TonlAutomotive |]

ey

61 000063



Application Methods
Home Furnishings, Home Fashions, and Automotive

The followingchartpresents the methods of applying fluorochemical in these marketsegments. The percentages represent the mixofthese methods based on fluorochemicalvolumes used.

! 4
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Home Furnishings, Home Fashions, Automotive
Application Methods

Key Customers 1997/1998



Customer Location Map
The following U.S. map identifies the locationofall chemical purchasing customers inthe Home Fumishings, Home Fashions, and Automotive market segments. In each case,the chemical is applied in the city indicated.

—
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Distribution Chain

‘This diagram represents the path the 3M product takes from the time it leaves 3M to itsultimate end use. It represents an overviewofthe significant points where the 3Mproductmaybe handled and used. This distribution chain represents the typical use ofthe product line; not every product will go through each step. This information is basedon 3M internal knowledgeofthe marketplace.
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Distribution Chain
Home Furnishings, Home Fashions and

Automotive

‘Textile Mill/

Finisher

Seating
Fabric Retailer ‘Manufacturer Cut and Sew

(assembly

ce Automobile [oe]
- 5

‘Consumer
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Points of Contact

‘The PointsofContact diagram details the path the product takes within the distributionchain starting with the arrivalof 3M product at the 3M customer. This information wascompiled from 3M intemal knowledgeofthe marketplace based on 3M technicalservice/sales visits and general information from the customer interactions.

- 3
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Points of Contact at Textile Mill
Home Furnishings, Home Fashions and Automotive

QCLab
Formulation and

Development Work EmptyJ [Fotting real of ReturnedHrom

Spray

[w=]
Face Finishing, Tggering, Shearing

QCLab Inspection/Piece Wrap Rework
(Fabric) (50 yards) (5%)

- aInventory
(Fabric)

Loading Dock
(Fabric)
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3M Fluorochemical Exposure Information
From the PointsofContact flow chart, each step in the customer use process is isolated.All information is based on the use and handling of 3M fluorochemicals, materialscontaining 3M fluorochemicals and articles treated with 3M fluorochemicals. Thefollowing information is presented:

PointofContact: Describes individual steps in the use pattern.

Most Likely RouteofExposure: Identifies three potential routesofexposure; ingestion,dermal, and inhalation. Marks the most likely routeof exposure withan “X”.

Estimated NumberofWorkers: Indicates the numberofworkers who may have potentialfor exposure during used.

Estimated Exposure Time: Indicates the amountof time that workers potentially may beexposed during use.

Physical Form: Indicates the physical state (liquid, solid, aerosol, or vapor)of the
product at timeofexposure.

Open or Closed System:
Open system: is defined as one that allows workers to come in direct contact with 3Mfluorochemical.
Closed system: is defined as one that, under normal conditions, does not allow workersto comeindirect contact with 3M fluorochemical.

Comments: Provides additional descriptive information.

‘This information isbasedon 3M internal knowledge and best estimates on how
‘customers handle 3M fluorochemical products. Information was compiled from available3M sources including sales, technical service, marketing and regulatory expertise.
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III. Exposure Assessment — Home Furnishings, Home
Fashions, Automotive

6. Waste Stream/Recycle Information

An approximation of the actual disposition of the chemical
after it arrives at a customer site is given below. No exact
values are known.
Chemis . - HishR E

As shipped Residual in shipping drums

As shipped Spills

Dilute mix Unused pad/foam mix

Dilute mix Non-recovered spray
«Coatingon equipment
« Overspray

Vented material

Dilute mix Startupandshutdownexcess

Dried on fabric Shearing and face finishing

Dried on fabric Unrecoverable, off-quality fabric

Dried on fabric Seam cut-outs

Dried on fabric Quality/SQC samples

5 oorg CED
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Product Volumes and Use Patterns

‘This summary is based on individual products. It is a descriptionofthe application,
chemistry,usepattern, exposure and environmental fate.

Product Code: Generic product description.

Application, Process or End Use: The perspective from which exposure was assessed.‘The routeofexposure, the concentrationoffluorochemical, the use pattern and the
environmental fate may vary with application process or end use — products can be used
for more than one application.
Generally the following definitions apply:
Process: useoffluorochemical containing product in another product.
Application: use of fluorochemical containing product to treat a substrate
End Use: useoftreated substrate

Volume FC Solids Sold in 1997: Poundsoffluorochemical solids sold in 1997.
(M=1000)

Chemistry: Generic description of fluorochemical ingredients. Full chemical names are
listed at the beginningofthis section.

‘Amountof Fluorochemical Present: The fluorochemical concentration inprocessor enduse.

% Residuals: Sum totalofconcentrationofthe mixtureoffluorochemicals that are
unreacted or partially reacted starting materials or intermediates.

Use Pattern: Indicates the major sector where product is used; food,industrial,commercial, and consumer.

Most Likely RouteofExposure: Identifies three potential routesof exposure; ingestion,
dermal,andinhalation. Marks the most likely routeofexposure with an “X”.

Environmental Fate: Identifies the most likely disposal routefortheproduct; landfill,
incineration, waste water treatment, and directly to water.

‘Comments: Provides additional descriptive information.

a
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IL Situation Analysis

B. Nonwovens

Business Definition

Nonwovens — This market is comprised of OEM customers (nonwoven plants,
finishers) sharing a common need for oil and water resistance. Additionally,
master batch producers process our polymer melt product into a form that is more
readily handled by extrusion processes at selected nonwoven mills. The fabrics
produced are used as medical fabrics (surgical gowns, drapes and wraps) as well as
industrial materials, primarily filter media. 3M protective chemicals are sold direct
to the customer.

CL]
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Key Products ~ Nonwovens
This chart outlines the products used in the Nonwovens market in the U.S. Included inthe chartofthe total fluorochemical volumes sold to eachofnine key customers, theapplication method these customersusedto apply the chemical, and intended end use ofthe treated goods.
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Key Products
Nonwovens

Product] Total "97 | Estimate 98| Application End Use
(000 FC Ibs.)| (000 FC Ibs.)
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Customer Location Map

‘The following U.S. map identifies the locationofall chemical purchasing customers in
the Nonwovens market segment. Ineach case, the chemical is applied inthecity
indicated.
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Distribution Chain

‘Thisdiagramrepresentsthe path the 3Mproduct takes fromthetime it leaves 3Mtoitsultimate end use. It represents an overviewof the significant points where the 3M
product may be handled and used. This distribution chain represents the typical use ofthe product line; not every product will go through cach step. This information is basedon 3M intemal knowledgeofthe marketplace.

« ’
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Nonwovens
Distribution Chain

Topical Nonwovens: — N
Mill/Finisher ProdSo

Assembly Cut & Sew(Filters Fortine

Filter User
P: Cut & Sew

Air

Packaging
Vests Sterilization

Waste/

Incineration

J Waste/
Incineration
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Points of Contact

The PointsofContact diagram details the path the product takes within the distributionchain starting with the arivalof3M productatthe 3M customer. This information wascompiled from 3M intemal knowledgeofthe marketplace based on 3M technicalservice/sales visits and general information from the customer interactions.
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Points of Contact - Mill
Topical Nonwovens

QC Lab Empty [HoldingAre: Returned
“ormulation Development Wor Drums Cleaning 03M
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Inventory
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Loading Dock
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Points of Contact - Masterbatch Producer
Nonwovens PMA

Line Feed/Drum
to Hopper

Ship to , 5
Nonwovens Producer
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Points ofContact - Extruder
Nonwovens PMA

Rollup
(Fabric)

Quality Control Lab
(Fabric)

Inventory
(Fabric)

Loading Dock

(Fabric)
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3M Fluorochemical Exposure Information

From the PointsofContact flow chart, each step in the customeruseprocess is isolated.All informationisbased ontheuse and handlingof 3M fluorochemicals, materials
containing 3M fluorochemicals and articles treated with 3M fluorochemicals. Thefollowing information is presented:

Point ofContact: Describes individual steps in the use pattern.

Most Likely Route of Exposure: Identifies three potential routesofexposure; ingestion,
dermal, and inhalation. Marksthe most likely route ofexposure with an “X".

Estimated Number ofWorkers: Indicates the number of workers who ‘may have potential
for exposure during used.

Estimated Exposure Time: Indicates the amount oftime that workers potentially may be
exposed during use.

Physical Form: Indicates the physical state (liquid, solid, aerosol, or vapor) ofthe‘product at timeofexposure.

Open or Closed System:
Open system: is defined as one that allows workers to come in direct contact with 3M.
fluorochemical.
Closed system: is defined as one that,undernormal conditions, does not allow workers
to come in direct contact with 3M fluorochemical.

Comments: Provides additional descriptive information.

‘This information is based on 3M internal knowledge and best estimates on how
customers handle 3M fluorochemical products. Information was compiled from available3M sources including sales, technical service, marketing and regulatory expertise.

. ’

000095 -—

«=



Sonne meineo

FEE wefea |roe

| HHA
[re] [2[we [=a
Fao TT Tse wp Tx 11%1——

CELT=TTsong

FEEI IE IE ESI BE [ee]
sidI CC IEOBill

FsI CEI CE il



Exponso aman

Eiraod[ar— Ertan poPotof Cont [Nunberof Frys FormEmenre | oan| our Te close Syst
Ssrineorpan arr [cise]rn
Wastorbatch Producer

irlHEI CE I NEI EYfreer ee
Prodi foe:be| [Tos[wean [||eeEd TXT23T Wood |[xx yoreFra a ean iSSStFR NS0:SS

mw [TTrers2
s



HHSTn eg=r
acd EC

or xiCE0CYBI =Ee
|251 Medom | 1

:



Eons matonNevo

toeesHEREET
i: IEE CT I 3I
ET EE CC
[er|[eeTo
Em]eeTR ee
Lee]LTTTTTE
IF



Product Volumes and Use Patterns

‘This summaryisbased on individual products. It is a descriptionofthe application,chemistry,use pattern, exposure and environmental fate.

‘Product Code: Generic product description.

Application, ProcessorEnd Use: The perspective from which exposure was assessed.‘The routeof exposure, the concentrationoffluorochemical, the use pattern and theenvironmental fate may vary with application process or end use — products can be usedfor more than one application.
Generally the following definitions apply:
Process: use of fluorochemical containing product in another product.
Application: use of fluorochemical containing product to treat a substrate
End Use: useoftreated substrate

Volume FC Solids Sold in 1997: Poundsoffluorochemical solids sold in 1997.(M=1000)

Chemistry: Generic descriptionoffluorochemical ingredients. Full chemical names arelisted at the beginningofthis section.

AmountofFluorochemical Present: The fluorochemical concentration in process or enduse.

% Residuals: Sum totalofconcentrationofthe mixture offluorochemicals that areunreacted or partially reacted starting materials or intermediates.

Use Pattern: Indicates the major sector where product is used; food, industrial,commercial, and consumer.

Most Likely RouteofExposure: Identifies tree potential routesof exposure; ingestion,dermal, and inhalation. Marks the most likely routeofexposure with an “X.
Environmental Fate: Identifies the most likely disposal route for the product; land,incineration, waste water treatment, and directly to water.

Comments: Provides additional descriptive information.

-——
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Protective Chemical Products
Apparel and Leather Business

Fluorochemical Use, Distribution,
and Release Overview
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Confidential Business Laormation
Foreword

‘This report is a comprehensive look at exposure to 3M’s fluorochemicals in the Apparel and
Leather business. It attempts to answer the following questions.

+ What productsarecustomers exposed to?
+ Where does exposure happen?
+ What typeofexposure is it?

‘The 3M fluorochemical business is complex and global. Markets served are highly fragmented
involving multiple 3M products that are applied to multiple substrates, sold into ‘multiple market
‘segments and used for multiple end products.

‘This report includes global information based largely on the knowledge ofworldwide activities
by St. Paul-based personnel.

Sources of Information For This Report
Information for thisreport was developed solely from internal 3M sources. These include:

+ Knowledge of producthandlinganduse practices from field sales and technical
personnel

+ Best estimates ofend-use applications from known customer activities.
+ Internal salesreports showing regional sales breakdowns for apparel and leather

products.

How To Read This Report

‘The following typesofinformation are available in this report:

Situation Analysis:
Provides background on business and products. Helpful to understand Apparel and Leather
customer base, global scope and diversityofmarkets.

Distribution Chain and PointsofContact:
Follows the path ofa 3M fluorochemical throughout the distribution chain to final end user.
Objective is to identify all points ofcontact with our chemicals — from arrival on customer's
loading dock

Exposure Information Charts:
Attempts to quantify type and lengthofexposureandnumberofworkers exposed to our
chemicals within the distribution chain.

Product Volumes and Use Patterns:
Combines 3M product detail with the exposure routes to provide a. summaryoftotal business‘exposure by product type. .
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Apparel and Leather
Fluorochemical Use, Distribution

And Release Overview
Table of Contents
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IV. Exposure Information — Leather

A. Distribution Chain
B. Pointsof Contact
C. 3M Fluorochemical Exposure Information
D. Waste Stream/Recycle Characterization
E. Product Volumes and Use Patterns
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Chemical Names
‘The following is a lstofChemical Abstract Services (CAS) names and numbers forindividual products. The following information is presented:

Generic Code: Indicates an intemal 3M designationofthe product(s).
CAS Number: Indicates the Chemical Abstracts Services number(s)offluorochemicalscontained within each product.

Chemical Name (complete CAS name or [UPAC namesifCAS name does rot exist):Indicates the Chemical Abstracts Services name(s)offluorochemicals contained withineach product.

Chemical Class: Indicates a shortened, generic chemical name.

000106
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Apparel and Leather
Fluorochemical Use, Distribution, and Release Overview

II. Situation Analysis

A. Business Definition

Sale of fluorochemicals for application on fabrics and leather used to
‘manufacture garments, footwear, accessories and other non-garment
functional fabrics.

Direct Customers:

* TextileMilly/CommissionFinishers that use fluorochemicals to
provide oil and water repellency to enhance the functional
performanceofthe fabric produced.

* LeatherTanneries/Finishers that use fluorochemicals to enhance
functional performance as above and/or serve as a processing aid in
the conversionofraw leather.

* ChemicalFormulators that use fluorochemicals as ingredients for the
textile and leather care, dry clean and fatliquor industries.

* ChemicalDistributorsthatresellproducts toendusersandmay do
quality testing repackaging and/or lab tech service work.

Global Business Size:

ww108 000110 EEEED



Global Polymers

‘Thischart outlines theninepolymersused in the Apparel andLeather Markets product
portfolio which features 19 different products. The polymers are divided into major
product categories: Repellent, Stain Release, Leather and Formulators.

The following informationis providedforeach polymer: the chemical components that
‘make up the polymer,and the total fluorochemical poundssoldin 1997 for each.
Volume information is provided relative to the other polymers in the product category,
and relative to the total pounds soldinthe Apparel and Leather Markets. The geographic
‘breakout, US vs. outsidetheUS is also provided.
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C. Major Markets and End Uses

‘This chart provides detail about the majormarkets that eachofthe four Apparel and Leatherproduct lines goes to. This includes typical end usesandthe major substrate types where 3Mfluorochemicals are used. Information about relative sizeofthe 3M product lines is also shown.
‘This information was developed using the market knowledge of 3M employees involved withthese products.
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Apparel and Leather
Fluorochemical Use, Distribution, and Release Overview

Major Markets and End Uses

Line
[Tbs|%ofTotal | outerwear Taincoits poly cationactivewear skivear, golfwear polyester, nylonress clothing, suits, shacks wool, poly/wooluniforms jackets, lacks Wool, poly/wooltechnical textiles | awnings, boat covers, | acrylics, poly/cottons,other protective clothing | other

tents, backpacks, etc. _ | nylon, polyester, other= uniforms shies, pants, jackets | cotton, poly/cotton= workwear shits, pants cotton, poly/cotton2 casual clothing shirt, pants cotton, poly/cottons dress clothing shirts cotton, poly/cotton£ Tootwear shoes, boots pigskin, bovinegarment Teather jackets, pigskin, bovine, sheep, goataccessories gloves, handbags, etc. | bovine, deer sheepupholstery chairs, sofas, ce.
Textile & lather | aerosols, shoe creams,

care polishes’
dry cleaners rainwear/outerwear- fatliquor supplies_|waterproof eather



D. Application Methods - Apparel Fabrics

‘The following chart presents the methodsofapplying fluorochemical in this marketsegment. The percentages representthemixofthese methods based on fluorochemicalvolumes used.
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Apparel Mill FC Application Methods

=
© Exhaust on Yarn - <1%
© Foam -2%2
8 Coating- 1%E
© Pad- 96%

Apparel and Leather Team Estimates



D. Application Methods-Leather Tanneries

‘The following chart presents the methodsofapplying fluorochemical in this market
segment. The percentages represent the mixofthese methods based on fluorochemical
‘volumes used.

‘
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III. Exposure Information - Apparel
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A. Distribution Chain

Thisdiagram representsthepath the 3M product takes from the time it leaves 3M to itsultimate end use. It representsanoverviewofthe significant points where the 3Mproduct may be handledandused. This distribution chain represents the typical use oftheproduct line; not every product will go through each step. This informationis basedon 3M internal knowledgeofthe marketplace.
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B. Pointsof Contact

‘The PointsofContact diagram details the path the product takes within the distribution
chain starting with the arrival of3M product at the 3M customer. This information was
compiled from 3M intemal knowledgeofthe marketplace based on 3M technical
servicelsales visits and general information from the customer interactions.

-_—_— ’
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Points ofContact at Textile Mill
Apparel |

Lab

. Empty |, [Holding Area] | Returned

[ee
" ‘Exhaustion[][=] [==]

Mechanical Processing
[on] Napping, Calendering etc.

Roll Sizing
(Fabric Scraps)

Re(Fabric)

Inventory
(Fabric)

Loading Dock _—
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Points ofContact at Manufacture
Apparel

and Shipped.
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Points ofContact at Dry Cleaner
Apparel

in Closed System

Dry Clothing
Pressed or Steamed
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C. 3M Fluorochemical Exposure Information

From the Pointsof Contact flow chart, each step in the customer use processi isolated.
All information is based on the use and handling of 3M fluorochemicals, materials
containing 3M fluorochemicals and articles treated with 3M fluorochemicals. The
following information is presented:

Pointof Contact: Describes individual steps in theusepattern.

Most Likely RouteofExposure: Identifies three potential routes ofexposure; ingestion,
dermal, and inhalation. Marks the most likely routeof exposure with an “X.

Estimated Number of Workers: Indicates the number of workers who may have potential
for exposure during used.

Estimated Exposure Time: Indicates the amountoftime that workers potentially may be
exposed during use.

Physical Form: Indicates the physical state (liquid, solid, acrosol, or vapor) ofthe
product at time of exposure.

Open or Closed System:
Open system: is defined as one that allows workers to come in direct contact with 3M
fluorochemical.
Closed system: is defined as one that, under normal conditions, does not allow workers
to come in direct contact with 3M fluorochemical.

Comments: Provides additional descriptive information.

This information is based on 3M intemal knowledgeandbest estimates on how
customers handle 3M fluorochemical products. Information was compiled from available
3M sources including sales, technical service, marketing and regulatory expertise.
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D. Waste Stream/Recycle Information — Apparel

An approximation of the actual disposition ofthe chemical after it arrives at acustomer site is given below. No exact values are known.

‘Waste chemical in liquid form Apparelas received that ends up in
the sewer:

cg.
Product adhering to inside ofdrum
Spills
Unused application mix
Miscellaneous

Percentofchemical poundage sold that
ends up on waste yardage of fabric/leather:
eg
Second quality fabric/leather
Color samples
Lab samples.
Cutting scraps that are recycled or landfilled

Total percent of chemical poundage sold that
ends up as waste or on waste goods:

. 3
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E. Product Volumes and Use Patterns

‘This summary is based on individual products. It is a descriptionofthe application,chemistry,use pattern, exposureandenvironmental fate.

Product Code: Generic product description.

Application, Process or End Use: The perspective from whichexposure was assessed.‘The routeofexposure, the concentrationoffluorochemical, the use pattern and theenvironmental fate may vary with application processorend use —products can be usedfor more than one application.
Generally the following definitions apply:
Process: use of fluorochemical containing product in another product.Application: useoffluorochemical containing product to treatasubstrate.End Use: useoftreated substrate

Volume FC Solids Sold in 1997: Poundsoffluorochemical solids sold in 1997.(M=1000)

Chemistry: Generic descriptionoffluorochemical ingredients. Full chemical names arelisted at the beginningofthis section.

Amountof Fluorochemical Present: The fluorochemical concentration in process or enduse.

% Residuals: Sum totalof concentrationofthe mixtureoffluorochemicals that areunreacted or partially reacted starting materialsorintermediates.
Use Pattem: Indicates the major sector where product is used; food, industrial,commercial, and consumer.

Most Likely RouteofExposure: Identifies three potential routesofexposure; ingestion,dermal, and inhalation. Marks the most likely routeofexposure with an “X”,
Environmental Fate: Identifies the most likely disposal route for the product; landsill,incineration, waste water treatment, and directly to water.
Comments: Provides additional descriptive information.

130
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IV. Exposure Information - Leather
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A. Distribution Chain

Thisdiagramrepresents thepath the 3M product takes from the time it leaves 3Mto itsultimate end use. It represents an overviewofthe significant points where the 3Mproduct may be handled and used. This distribution chain represents the typical use oftheproduct line; not every product will go through each step. This information is basedon 3M intemal knowledgeofthe marketplace.

-_—
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B. Pointsof Contact

‘The PointsofContact diagram details the path the product takes within the distribution
chain starting withthearrivalof3M productatthe 3M customer. This information was
compiled from 3M intemal knowledgeofthe marketplace based on 3M technical
service/sales visits and general information from the customer interactions.
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Points of Contact at Tannery Leather

CL
Formulation& Development Work

(Liquid Chemica)

Mix Empty [HoldingAreal,/ Returned
Drums Cleaning to 3M

Retanning-
Application by Drum

[om]

[FC Application by Roller Coat,
Spray or Chemical Milling

‘ .

Sorting/Measuring/ —
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Points of Contact at Manufacture
Leather

Packaging and

Shipping
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C. 3M Fluorochemical Exposure Information

From the PointsofContact flow chart, each step inthe customer use process is isolated.
All information is based on the use and handling of 3M fluorochemicals, materials
containing 3M fluorochemicals and articlestreatedwith 3M fluorochemicals. Thefollowing information is presented:

Pointof Contact: Describes individual steps in the use pattern.

Most Likely Routeof Exposure: Identifies three potential outesof exposure; ingestion,
dermal, and inhalation. Marks the most likely routeof exposure with an “X”.

Estimated NumberofWorkers: Indicates the number ofworkers who ‘may have potentialfor exposure during used

Estimated Exposure Time: Indicates the amountoftime that workers potentially may beexposed during use.

Physical Form: Indicatesthe physical state (liquid, solid, aerosol,orvapor)ofthe
product at time ofexposure.

Open or Closed System:
Open system: is defined as one that allows workerstocomeindirect contact with 3Mfluorochemical.
Closed system: is defined as one that, under normal conditions, does not allow workers
to come in direct contact with 3M fluorochemical.

Comments: Provides additional descriptive information.
‘This information is based on 3M intemal knowledge and best estimates on how
customers handle 3M fluorochemical products. Information was compiled from available
3M sources including sales, technical service, marketing and regulatory expertise.

a .
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D. Waste Stream/Recycle Information — Leather

An approximation of the actual dispositionofthe chemical after it arrives at a
customer site is given below. No exact values are known.

Waste chemical in liquid form Leatheras receivedthat ends up in
the sewer:

eg
Product adhering to insideofdrum
Spills
Unused application mix
Miscellaneous

Percent of chemical poundage sold that
ends up on waste yardageoffabric/leather:

eg
Second quality fabrie/leather
Color samples
Lab samples
Cutting scraps that are recycledor landfilled

Total percentof chemical poundage sold that
ends up as wasteor onwaste goods:
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E. Product Volumes and Use Patterns

‘This summary is based on individual products. It is a descriptionofthe application,
chemistry, use patter, exposure and environmental fate.

Product Code: Generic product description.

Application, Process or End Use: The perspective from which exposure was assessed.
‘The routeofexposure, the concentrationoffluorochemical, the use pattem and the
environmental fate may vary with application process or end use — products can be used.
for more than one application.
Generally the following definitions apply:
Process: useoffluorochemical containing product in another product.
Application: useoffluorochemical containing product to treat a substrate
End Use: useoftreated substrate

Volume FC Solids Sold in 1997: Poundsoffluorochemical solids sold in 1997.
(M=1000)

Chemistry: Generic descriptionoffluorochemical ingredients. Full chemical names are
listed at the beginningof this section.

AmountofFluorochemical Present: The fluorochemical concentration in process or end
use.

9% Residuals: Sum totalofconcentrationofthe mixtureoffluorochemicals that are
unreacted or partiallyreactedstarting materials or intermediates.

Use Patten: Indicates the major sector where product is used; food, industrial,
commercial, and consumer.

Most Likely Routeof Exposure: Identifies three potential routesofexposure; ingestion,
dermal, and inhalation. Marks the most likely routeofexposure with an “X™.

Environmental Fate: Identifies the most likely disposal routeforthe product; landsill,
incineration, waste water treatment, and directly to water.

Comments: Provides additional descriptive information.
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3M Aftermarket Application
and Retail Consumer Business

eee
FLUOROCHEMICAL USE, DISTRIBUTION

AND RELEASE OVERVIEW

RETAIL MARKETS PRODUCTS

COMMERCIAL MARKETS PRODUCTS
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Aftermarket Application and Retail Consumer Business

Foreword

‘This report is a comprehensive look at exposure to 3M's fluorochemicals in the AftermarketApplication and Retail Consumer businesses. It attempts to answer the following questions:
What products are customers exposed to?+ Where does exposure happen?

+ What typeofexposure is it?

Useof 3M fluorochemicals in the Aftermarket Application and Retail Consumer markets iscomplex and global. Markets served are highly fragmented and involve a number of 3Mfluorochemical products that are used as ingredients in end-use 3M formulations. The 3Mformulations are used by 3M customers to reat various substrates such as carpets, floors,upholstery, apparel.

Sources

Information for this report was developed solely from internal 3M sources. These include:
+ Knowledgeofproduct handling and use practices from field sales and technical personnel¢ Best estimatesofend-use applications from known customer activities.+ Internal sales reports
+ Knowledgeofworldwide activities (where applicable) by St Paul-based personnel

‘How To Read This Report
Situation Analysis:

Provides background on business and products.
Distribution Chain and PoiatsofContact:

Follows the path ofa 3M fluorochemical in a 3M end-use product from the manufacturingprocess, where applicable, through the distribution chain to final end user and its end usemode. Objective is toidentify all significant pointsofcontact with 3M fluorochemicals —fromarrival on customer's loading dock through product usage and disposal
Exposure Information:

Attempts to quantify type and lengthofexposure and numberofworkers exposed to 3Mfluorochemicals within the distribution chain
Product Volames and Use Patteras: -‘Combines 3M product detail with the exposure routes to provide a summaryof total business

exposure by product type.
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Aftermarket Application and Retail Consumer Business

Retail Market Products

TABLE OF CONTENTS

Fluorochemical Identities Chart

Situation Analysis

Distribution Chain&
Points of Contact

FC Exposure Information Summary

FC Exposure Information Charts

Product Volumes &
Use Patterns Summary :

Product Volumes &
Use Patterns Chart
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Aftermarket Application aad Retail Consumer Busines

TAIL MA] T PR

Situation Analysis

BUSINESS DEFINITION
Home treatment ofupholstery, carpet, auto interiors and apparel by individual retail consumers.

KEY PRODUCTS
Asrosal can spray cleaners and protectors for home use— cleaners for fabric, upholstery, carpet;protectors for fabric, upholstery, carpet, leather. All products in this category are manufacturedby independent, non-3M manufacturing facilities under contract with 3M.

KEYMARKETS
Grocery, club, hardware, auto parts stores.

KEY CUSTOMERS
Individual retail consumers.

INTENDED USE
Occasional home use on carpets, upholstery, apparel, auto interiors, shoes and boots.
EXPECTED USE
Home use. Fabric protector -- two cansperyearper product user. Other products — one can orless per year per product user.

: s
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Aftermarket Application and Retail Consumer Business

Retail Markets Products

Distribution Chain and Pointsof Contact

The following information describes the path the 3M product takes from the time it leaves 3M toits ultimate end use. It represents an overviewof the significant points where the 3M product‘may be handled and used.

Thedistributionchain for the Retail Markets Products is not complex. Product is shipped fromthe manufacturer to the retailer with the possibilityofone or more warehousing steps in between.During distribution, the product is in sealed aerosol cans. No significant exposure to the 3Mproduct is anticipated during distribution. No charts are providedforthe distribution chain.
The following charts providepointsoflikelycontactwith the 3M fluorochemical andfivorochemical-containing product during manufacture and customer use

+ This information was compiled from 3M intemal knowledgeofthe manufacturing process andmarketplace based on 3M technical service/sales visits and general information from customerinteractions
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RETAIL MARKETS PRODUCTS
AEROSOL MANUFACTURE

(HC-1,2,34,5; AA-1,2,3)

Receiving Warehouse|

Staging
Area

Weigh Drum
Station Disposal

QA Charge Rinsate
Sample Mix Tank Disposal

QA Fill;
Testing Pressurize

Reject

Retain

Cap; Package

he
Ship to

Customer .
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RETAIL MARKETS PRODUCTS
HC-1, HC-4 APPLICATION

Purchase product

Bor frp use Arrange furniture or clothing
for treatment

Spray on furniture,
carpet or clothing

Arrange furniture Let treated
or clothing for drying article dry
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RETAIL MARKETS PRODUCTS
HC-2,HC-3

APPLICATION

Purchase product

for futuRefeiohse Arrange furniture or clothing
for treatment

Spray on furniture,
carpet or clothing

Wipe onto fabric Let treated
to loosen soil article dry

Vacuum to

remove soi,
dried cleaner

» .
-_—

11 000163



RETAIL MARKETS PRODUCTS
HC-5 APPLICATION

Purchase product

for future use Arrange items

for treatment

Spray on shoes,
other leather items

Arrange treated Let treated
article for drying article dry
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RETAIL MARKETS PRODUCTS
AA-1, AA-3 APPLICATION

Purchase product

iid Open car doors, windows

Spray onto
car interior

Let car
interior dry

CJ
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RETAIL MARKETS PRODUCTS
AA-2 APPLICATION

Purchase product

Store product Open car doors, windowsfor future use

Spray onto
car interior

Wipe onto fabric
to loosen soil

Vacuum to remove soil,
dried cleaner.
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Aftermarket Application and Retail Consumer Business

Retail Markets Products

3M Fluorochemical Exposure Information Summary

Based on the Distribution Chain/Pointsof Contact flow chart, each principal stepinthemanufacture and customer use process is isolated. All information is based on the use andhandling of 3M fluorochemicals, materials containing 3M fluorochemicals and articles treatedwith 3M fluorochemicals. The following information is presented:

PointofContact: Describes individual steps in the use pattern. Use pattem includes steps in‘manufacture and end use applicationbythe retail consumer.

Most Likely Routeof Exposure: Identifies three potential routesofexposure at each point of
contact -- ingestion, dermal, and inhalation. Marks the most likely routeofexposure with an “X”.
Estimated Number ofWorkers: Indicates the numberofworkers who may have potential for
exposure during use. During end use application, “numberofworkers” represents number of+ occupantsofresidence present during and after product use.

Estimated Exposure Time: Indicates the amountoftime that workers/end users potentially maybe exposed during use

Physical Form: Indicates the physical state (liquid, solid, aerosol, or vapor)ofthe product at time
ofexposure.

Open or Closed System: Indicates open/closed statusofproduct at timeofhandling as follows:
Opensystem is defined as one that allows workers to come in direct contact with 3M
fluorochemical. Examples of open systems are mixing kettles, open drums and bottles
Closedsystem is defined as one that, under normal conditions, does not allow workers to come indirect contact with 3M fluorochemical. Examplesof closed systems are sealed drums and filled
aerosol containers.

Comments: Provides additional descriptive information

Disposal: Indicates most likely methodofdisposalofthe end use product landfill, recycling or
incineration. All end use products represented in thesechartsare packaged in aerosol cans.
Disposal into the waterways or sewer system is not expected.

‘This information is based on 3M internal knowledge and best estimates on how customers handle3M fluorochemical products. Information was compiled from available 3M sources including
sales, technical service, marketing and regulatory expertise.
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Aftermarket Application and Retail Consumer Business

Retail Markets Products

Product Volumes and Use Patterns Summary

‘This summary is based on individual products. It is a descriptionofthe application, chemistry,
use pattem, exposure and environmental fate.

Product Code: Generic product description.

Application, Process or End Use: The perspective from which information was assessed. The
routeofexposure, the concentrationofluorochemical, the use pattern and the environmental fate
may vary with application process or end use — products can be used for more than one
application. Generally the following definitions apply:
Process: useoffluorochemical-containing product in manufactureofanother product; may
include dilution prior to commercial distribution.
Application: useoffluorochemical-containing product to treat a substrate; may include product
dilution by end user
EndUse: useoftreated substrate

Volume FC Solids Sold in 1997: Poundsoffluorochemical solids sold per product in 1997
expressed in thousands (000). FC solids less than 1000 Ib are indicated by approximate pounds
displayed inside parentheses (-).

Chemistry: Generic descriptionof luorochemical ingredients. Full chemical names are listed at
the beginningofthis section.

AmountofFluorochemical Present: The fluorochemical concentration present in product during
process or end use.

9% Residuals: Sum total ofconcentrationofthe mixtureoffluorochemicals that are unreacted or
partially reacted starting materials or intermediates.

Use Pattern: Indicates the major sector where product is used; food, industrial, commercial, and
consumer.

Most Likely Route of Exposure: Identifies three potential routes of exposure; ingestion, dermal,
and inhalation. Marksthe most ikely routeofexposure with an “X""

Environmental Fate: Identifies the most likely disposal route for the product; landfill incineration,
wastewatertreatment, anddirectly to water

Comments: Provides additional descriptive information.

3 ©
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Aftermarket Application and Retail Consumer Business
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Aftermarket Application aad Retail Consumer Business

‘COMMERCIAL MARKETS PRODUCTS

Situation Analysis

BUSINESS DEFINITION
Commercial Markets Products havetwo distinct productcategories:

A) Cleaning and protection of commercial building and residential ‘upholsteryandcarpetwith 3M products
‘by professional applicators. Cleaning and maintenanceoffloors, wallsand other hard surfaces in
‘commercial buildings by professionalstaff suchas in-house custodians and independent contract cleaners.

B) Treatmentofconsumer and professional film negatives by commercialphotoprocessing facilities.

KEY PRODUCTS
A) 3M protectorsand claaer/protectors orcommercialbuildingand residential carpetsandupholstery
manufactured as liquids intended for spray application. (Hard surface cleaning products are not considered
inthe following sections because useoffluorochemicalsin the formulationsisataverylow level —
perhaps0.1% of the formulationorless —and because similar productsand usepatternsare considered in
othermarketsectionsofthis 3Massessmentreport.)

B) Liquid photocurable coating for film negatives. Cured, durable coating provides scratch and solvent
‘protection for photographic film negatives,

KEY MARKETS
A) Janitorial supply, profesional supply houses
B) Commercial film processing facilies
KEY CUSTOMERS
A) Fumiture retailers, building maintenance personnel, professional residential ‘carpet cleaning services

B) Individual retail consumers (photo negatives) and commercial/professionalphotographers.

INTENDED USE
A)Treatment ofcarpetandupholsteryfor ufimat useincommercialbuildings and residences
B)Machineapplied andcured (closedsystem)in averythincoatingonfilm negativesat commercialfilm
processing facilities.

EXPECTED USE PATTERN
A) Liquid water-based products applied using low pressureorpaint-type spray apparatus. Articles are
treatedat the customer residence, in commercial buildings,orir ‘he furnitureretailers establishment.

B) Film protectoris applied by commercial applicators only. Cured, dry, treated filmishandled by
«commercial and retail consumers. t
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Aftermarket Application and Retail Consumer Business

Commercial Markets Products

Distribution Chain and Pointsof Contact

The following information describes the path the 3M product takes from the time it leaves 3M toits ultimate end use. It representsanoverviewof the significant points where the 3M productmay be handled and used.

Thedistribution chain for the Commercial Markets Products is not complex. In general, productis shipped from the manufacturer to the distributor who sell to the end user. One or more.warehousing steps may be involved. During distribution, the product is in sealed containers, Intwo instances, 3M product is reformulated to end use formulation or let down from concentrateto end use concentrationin the distribution process. No charts are provided for the distributionchain. Reformulation and letdownare considered in the pointsofcontact charts.

The following charts providepointsoflikelycontactwith the 3M fluorochemical andfluorochemical-containing product during manufacture and customer use.
This information was compiled from 3M internal knowledgeof the manufacturing process andmarketplace based on 3M technical servicelsales visits and general information from customerinteractions.
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COMMERCIAL MARKETS PRODUCTS
CC-1,CC-2, HC-6 MANUFACTURE

[Warehouse| RnWarehouse Dock

Staging

Area

Weigh Drum
Station Disposal

Charge Rinsate
Mix Tank Disposal

QA Adjust pH,
Sample solids

Broken
QA Disposal

Testing

QA

Sample
Disposal

Ship to
Customer
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COMMERCIAL MARKETS PRODUCTS
CC-1 MANUFACTURE

(Via Formulator)

Receive OC-2

CL
Area

Dilute with water.
Add chelator, fragrance.

Diora pie [Testor]Disposal Sample Test for pH

ox Adjust
batch pH

Fe {Warehouseie
Dilute prior
to use by
applicator
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COMMERCIAL MARKETS PRODUCTS
PC-2 Manufacture
(Via Formulator)

PC-1

3M

Staging Drum
Area Disposal

Charge
Qa Mix Tank Rinsate

Sample Disposal

Dilute with
QA water

Testing

QA Fill, Reject
Sample Package PC-2 Disposal

Disposal -

Ship to “
Customer :
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COMMERCIAL MARKETS PRODUCTS
CC-1 APPLICATION

CC-1 diluted
in warehouse;

truck tanks filled

Transport to

customer residence

Arrange furniture
for treatment

Spray on furniture,
carpet

Reposition furniture Let treated
for drying article dry

Customer uses
treated article
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COMMERCIAL MARKETS PRODUCTS
PC-2 APPLICATION

Retailer Ship to furniture
warehouse retailers

Unpackage furniture;
prepare for treatment

Spray booth :P pA" Spray furniture

Enclosed area;
no ceiling;

; (on) Clean Move furniture
Designated area; sprayers to drying area
no enclosure

=——
Customer uses Customer picks
treated article up furniture
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COMMERCIAL MARKETS PRODUCTS
HC-6 APPLICATION

HC-6
Store in facility Rec'd from

3M

Pour portion into
‘machine reservoir Container
(multiple fills from disposal

one container)

Coat, cure onto film
(continuous process;[>| Clean equipment

closed system)

Rinsate, wipes
Disposal

Coated film sent to customer
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Aftermarket Application and Retail Consumer Business

Commercial Markets Products

3M Fluorochemical Exposure Information Summary

Based on the Distribution Chain/Pointsof Contact information, each principal step in the
‘manufacture and customer use processes are isolated. All information is based on the use andhandlingof 3M fluorochemicals, materials containing 3M fluorochemicals and artices treated with
3M fluorochemicals. The following information is presented:

Pointof Contact: Describes individual steps in the use pattem. Use pattern includes steps in
product manufacture and end use application by the professional applicator.

Most Likely RouteofExposure: Identifies three potential routesofexposure at each point of
contact -- ingestion, dermal, and inhalation. Marks the most likely routeof exposure with an “X”.

Estimated Number of Workers: Indicatesthe numberofworkers who may have potential forexposure during use. During end use application, “number ofworkers” represents number of
occupantsofresidence present during and aftr product use as well as the professional applicator.

Estimated Exposure Time: Indicates the amountoftime that manufacture workers/end users
potentially may be exposed during use.

Physical Form: Indicates the physical state (liquid, solid, aerosol, or vapor)of the product at timeofexposure.

Open or Closed System: Indicates open/closed statusofproduct at timeofhandling as follows:
Opensystem is defined as one that allows workers to come in direct contact with 3M
fluorochemical. Examplesof open systems are mixing kettles, open drums and bottles.

Closedsystem is defined as one that, under normal conditions, does not allow workers to come in
direct contact with 3M fluorochemical. Examples ofclosed systems are sealed drums and filled
sealed containers.

‘Comments: Provides additional descriptive information.

Disposal: Indicates most likely methodofdisposal ofthe end use product ~ sewer, lands,
recycling or incineration.

“This information is based on 3M internal knowledge and best estimates on how customers handle
3M fluorochemical products. Information was compiled from available 3M sourcesincluding
sales, technical service, marketing and regulatory expertise.
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Aftermarket Application and Retail Consumer Business

Commercial Markets Products

Product Volumes and Use Patterns Summary

“This summary is based on individual products. It is a descriptionof the application, chemistry,
use pattem, exposure and environmental fate.

Product Code: Generic product description.

‘Application, Process or End Use: The perspective from which information was assessed. The
routeofexposure, the concentrationof fluorochemical, the use pattem and the environmental fate
may vary with application processorend use — productscanbe used for more than one
application. Generally the following definitions apply:
Process: useoffluorochemical-containing product in manufactureofanother product; may
include dilution prior to commercial distribution.
Application: use offluorochemical-containing product to treata substrate; may include product
dilution by end user.
EndUse: useoftreated substrate

‘Volume FC Solids Sold in 1997: Poundsoffluorochemical solids sold in 1997 expressed in
thousands (000); FC solids less than 1000 Ib are indicated by approximate pounds displayed inside
parentheses (-).

Chemistry: Generic descriptionoffluorochemical ingredients. Full chemical names are listed at
the beginning ofthis section.

AmountofFluorochemical Present: The fluorochemical concentration present in product during
process or end use.

% Residuals: Sum totalofconcentrationof the mixtureoffluorochemicals that are unreacted or
partially reacted starting materials or intermediates. “ND” indicates residual level not determined.

Use Patten: Indicates the major sector where product is used; food, industrial, commercial, and
consumer.

Most Likely RouteofExposure: Identifies three potential routesofexposure; ingestion, dermal,
and inhalation. Marks the most likely routeof exposurewith an “X”.

Environmental Fate: Identifies the most likely disposal routeforthe product; landfill, incineration,
waste water treatment, and directly to water.

Comments: Provides additional descriptive information.
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Aftermarket Application and Retail Consumer Business

End of

Commercial Markets Products

Section
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Aftermarket Application and Retail Consumer Busioess

END OF FLUOROCHEMICAL USE,
DISTRIBUTION AND RELEASE

OVERVIEW
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Performance Chemicals
Fluorochemical Use, Distribution

And Release Overview

* 1
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Foreword

This report is a comprehensive look at exposure to 3M’s. fluorochemicals in Performance Chemicalsbusiness.Itattemptstoanswerthe following questions.
© What products are customers exposed to?Where does exposure happen?
* What type of exposure is it?

The 3M fluorochemicalbusinessiscomplexand global,Marketsservedarehighlyfragmentedinvolving multiple 3M products that are applied to multiple substrates, sold fase ‘multiple marketsegments and usedformultiple end products,
Sources

Information for this eport was developed solely from internal 3M sources. These include:
7 Knowledgeof producthandling anduse practices rom fieldsalesand echuical personel© Best estimatesofend-use applications from knowncustomeractivities«Internal sales reports
* Knowledge ofworldwide activities (where applicable) by St. Paulbased-personnel

‘HowToReadThisReport
Situation Analysis:

Provides background on business and products.
Distribution Chain and Points. of Contact:Follows thepathofa 3M fluorochemical throughoutthe distribution chain o final end userObjectiveisto identify all points ofcontactwith ourchemicals fromarivaloneymenrsLoading dock through productusageanddisposal.

Exposure Information Charts:
tempt to quantify typeand lengthofexposureandnumberofworkersexposedtoourChemicals within the distribution chain,

Product Volumes and UsePatterns:Combines 3Mproductdetailwiththeexposureroutes to provide a summaryoftotal businessexposure by product type.
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Chemical Names
The followings a list ofChemicalAbstract Services (CAS) names and mumbers forindividual products. The following information is presented:
Generic Code: Indicates an internal 3M designationofthe product(s).
CAS Number: IndicatestheChemical Abstracts Services mumber(s)of fluorochemicalscontained within each product.

Chemical Name (complete CAS name or IUPAC namesif CAS name does not exist):Indicates the Chemical Abstracts Services name(s)offluorochemicals contained withineach product.

ChemicalClass: Indicates ashortened, genericchemicalname.
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vv. Situation Analysis

A. Fire Fighting Foams

tT Business Definition

Fire Protection Industry— Description: Light Water and ATC are trademarksfor classB
fire foam products manufactured by 3M that are aqueous film forming foams (AFFF) and
alcohol resistant concentrate (AR-AFFF) used to suppress and/or extinguish flammableliquid
fires and suppress flammable liquid and toxic chemical ‘vapors. Branded foams are
‘manufactured as well as commercial, competitively priced AFFF’s and AR-AFFF’s.

a) Fluorochemical Foam Surfactant ConverterSegment

‘This segment is comprisedof companies who purchase fluorochemicalintermediates
and convert them by means ofa chemical reaction to ‘organic fluorochemical
surfactants for use in formulating flammable liquid fire fighting foam. Otherthan 3M,
‘who convert their own intermediates to surfactants, most surfactant ‘manufacturers in
the United States either convert their own intermediates, or obtain their intermediates
from companiesotherthan 3M. 3M intermediates that end up in fire fighting foam are
‘non-existent in the United States, but couldendup in the United States from sources
outside the United States where we do sell intermediates for this‘segment.

b) Foam Formulator Segment:

‘This segment is comprisedofcompanies that formulate their own AFFF products from
Fluorochemical surfactants, or mixtures ofsurfactants called superconcentrates orconcentrated agents

©) Fire Extinguisher Concentrate Segment:

‘This segment is comprisedofcompanies who manufacture fire extinguishers, fromone-gallon equivalent portable up to three hundred or more gallon fixed or wheel
‘mounted ready to use fire fighting systems.

d) Foam Flammable Liquid Fire Fighting Segment:

‘This segment is comprised ofall usersofAFFFandAR-AFFF Foam. These are the
end users, usually describedat “fire fighters”. A fire fighter uses the concentrateby
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ducting, or mixing it with water at the timeoffightinga fire, either by mixing it withwater as a pre-mix, or using fire fighting equipment that proportions the concentrate‘withwateras it is used. Another formof firefightingwith foam is where a fixedsystem, containing the concentrate, is either manually or automatically activated‘causing the system to force the concentrate into awater stream where the “mixture” isforced through sprinkler heads or an automatic monitordirectlyto the fire. The “firefighter” will also use foam from a fixed installation for applicationdirectlyto aflammable liquid that is burning or is emitting flammable/toxic vapors.

2. Products and Markets:

Foam concentrate (identified in IV.a 3) use by the “fire fighter” either manually or‘automatically are used in the following market areas:
Market Area Description‘OTEChemical Industry ‘Chemicalplants, petroleum refineries, terminal

storage facilities, transportation (excluding
marine)

Sprinkler Systems Purchasersoffoam concentrates for inclusion in
end-userproducts (i.¢., foam/water sprinklers,
fire trucks)

Marine ‘Water transportation vessels
Fire Brigades Local government fire protection services
Civil Aviation Airports (Crashfirerescue) +

Off-Shore. Total drilling platform protection systems
Military Federalinational government armed forces
Hazardous Waste ‘Environmental Clean-up Companies
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3. Key Product Sales
Product Code Lbs. PE-1 Solids Per Gallon Gallons Sold

FF-1
FF-2
FF-3
FF-3A
FF-3B
FF
FF-5
FF-5A
FF-5B
FF-5C
FF-5D
FF-6
FF-6A

FF-7
FF-8
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©. Metal Plating and Electronic Etching Baths
Metal Plating-This segment inciudes chrome and plastic preplate etchant platers who use 3Msurfactants fo suppress oxidizing acid mist in orderto protect thelr operators health in compliancewith NIOSH reguiations. 3M surfactants are soldtheraspowders to formulators who manufacture.solid pellets that are sold o the platers or as liuids that are sold directly to the piaters
Electronic Etching. This segment includes the electronics manufacturers who add 3M surfactants tostrong acids inorder toetch precise pattems in a siiconwaferor a printed circu board, SuSurfactants are efher sold to formulators who purfy and dite the surfactants before seling therm tothe end user or sold directly to the wafer manufacturer

Products PoundsPET —_—PE
PE3
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D. Household Additives.

This segment includes chemical formulators who use 3M surfactants to improve the ‘wettingofwater-based products that are sold as cleaners, waxes, floor polishes, surface protective compounds. angPhotographic fim. 3M surfactants are soldasliquids to the formuiators who dite them to abet 20,parts per million in their product that is sold to the consumer or contract cleaner.
Products PoundsRAT -_
HA2
HAS
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E Intermediates
ris segment includes chemical manufacturers wh react 3M fluorochemica intermediates withmonomers in order to creata uarochemical polymer. The manufacturers handle SM intermediatesina way simiir to the way 3M processes 3M intermediates to make surfactantsfor 3M -Lignt Votesie protection foe or fuoinated polymers. wih residues simiar 0 -Scolcngerd” carpet protecie

Products Pounds
Lo —Mz
M3
Ms

» i
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F. Coatings and Coating Additives
CoatingsTis segment includes formulators who utize 3M fucrochemicl polymer coatings asreceived or in combination with ther matorals to impor oi or water repelloncy 1.8 suface. Typicalapplications include appicaion of such coat 1 Nousehod or commercial sufaces a cecronreor elecron component.

Products Pounds
TAS —cas

Casting Actves-Some formuiaors of protective coatings izevery low levels of 3M surfactants(fractions of a percen) to enhance weting. flow, vel, and performance and ta pert resemaensin the amount of hazardous solvents and oer voitie Grane compounds requred n sue aesoms.
Products Pounds
TAT —az
cas
cas
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G. Carpet Spot Cleaners.
‘This segment includes formulatorsofcarpet spot cleaners who use 3M fluorochemicals to providestain and soll resistance to carpet. The consumer sprays theproducton carpet

Products Pounds
TST —_—

000217 SEES
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H. Insecticides
nis segment iniudes formuiators of insect control bait stations who use 3M fluorocherical asoojteredactiveingredients. 3M fluorochemicals are blended with ba that is atracivetsfe sectand placed in bait stations forleafcutter ants, pharoah ants and cockfoaches.

Products PoundsTZ -—ict
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Distribution Chain

{ins diagram represents th paththe 3Mproductakes fromthe time it eaves 3M to is ultimate end use.i ceprescats an overview ofthe significant points where the 3M product may be handled aunThisdistribution chain represents th typical use ofthe product line not every product wil go through eachstep. This information is based on 3M internal knowledgeofthe marketplace
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AFFF Surfactant Converter Segment

Distribution Chain

Distributor/
Contractor

Industry/Gov’t
Fire Dept

AFFF Foam Formulator Segment

Distribution Chain
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AFFF Foam Formulator Segment

Distribution Chain

Distributor/
Contractor

Industry/Gov’t
Fire Dept

-_——
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AFFF Fire Extinguisher Segment

Distribution Chain

’ Extinguisher
Manufacturer

Distributor/
Contractor

Industry/Gov't .
Fire Dept

- »

-_——
220 000221.



AFFF Flammable Liquid Fire Fighting Segment

Distribution Chain

Distributor/
Contractor

Industry/Gov’t
Fire Dept

-— CL
000223
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Pointsof Contact

The Points of Contact diagram details the path the product takes within the distribution chain startingith the arrival of 3M product atthe 3M customer. Thi information was compiled from 1M janesknowledgeofthe marketplace based on 3M technical sevice/sales visits and general mirofromthe customer interactions.
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Points of Contact

Fire-Fighting Foam
Surfactant Converter

Receiving Dock

[owesJ [oon

Drum

Staging Area

- Drum
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Points of Contact
Formulator Fire-Fighting Foam

Receiving Dock

Staging Area

3 Drum

Package (fill)

|
Ship to

. Customer

-_——
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Points of Contact
Fire-Fighting Foam
Fire Extinguisher

Staging Area

Extinguisher/Tank|

Returned or
Shipped to
Customer
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Points of Contact
Fire-Fighting Foam

End Use
All Products

Com)
pict| | Direc
Land Water
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3M Fluorochemical Exposure Information

From the Points of Contact flow chart, each step in the customer use process is isolated. All informationis based on the use and handlingof 3M fluorochemicals, materials containing 3M fuorochemisae sosarticles treated with 3M fluorochemicals. The following information is presented:
Pointof Contact: Describes individual steps in the use pattern,
Most Likely Routeof Exposure: Identifies three potential routesofexposure; ingestion, dermal, andinhalation. Marks the most likely routeofexposure with an “X.
Estimated NumberofWorkers: Indicates the number of workers who may have potential for exposureduring used.

Physical Form: Indicates the physical state liquid, solid, aerosol, or vapor)ofthe product at ime ofexposure.

Open or Closed System:
Open system: is defined as onethatallows workers to come in direct contact with 3M fluorochemical,Closed system: is defined as one that, under normal conditions, does not allow workersto come indirect contact with 3M fluorochemical.

Comments: Provides additional descriptive information.
This information is based on 3M internal knowledge and best estimates on how customers handle 3Mfuorochemical produers. Informationwas compiled from available 3Msources including sales,technical service, marketing and regulatory expertise.
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Product Volumes and Use Patterns

This summary is based on individual products. Itis adescriptionofthe application, chemistry, usepattern, exposure and environmental fate.
Product Code: Generic product description.
Application, Process or End Use:Theperspective from which exposure was assessed. The route ofpers: she concentration of luorochemica, the use pattern an the environmental fate may vary withapplication processorend use ~products can be used for morethanone application.
Generally the following definitions apply:Process: use or fluorochemical containing product in another product.Application: useoffluorochemical containing product to treata substrate.End Use: useoftreated substrate.

Volume FC Solids Sold in 1997: Pounds of fluorochemical solids sold in 1997.(M-1000)

Chemistry: Gener descriptionof luorochemical ingredients. Full chemical names are listed a thebeginningofthis section.

AmountofFluorochemical Present: The fluorochemical concentration in processorend use,
% Residuals: Sum total ofconcentrationofthe mixture of fluorochemicals that are unreacted orpartially reacted starting materials or intermediates.
Use Pattern: Indicates the major sector where the product is used; food, industrial, commercial, andconsumer.

Most Likely Route ofExposure: Identifies three potential routes ofexposure; ingestion, derma, andinhalation. Marks the most likely routeofexposure with an “X".
Environmental Fate: Identifies the most likely disposal route fo the product; landsil, incineration,‘waste water treatment, and directly to water.
Comments: Provides additional descriptive information.
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Distribution Chain

This diagram represents the path the 3M product takes fromthetime it leaves 3M to its ultimate enduso,It representsan overviewofthe significant points where the 3M product maybehandledandused. Thisdistribution chain representsthetypical useofthe product line; not every product will go through each.step. This information is based on 3M internal knowledgeofthe marketplace.
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Mining Distribution Chain

Copper or Gold Mine Heap Ore
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Oil Distribution Chain

Oil Well Service Company
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PointsofContact

The Points of Contact diagramdetailsthepaththe product takes within the distribution chain startingwith the arrival of 3M product at the 3M customer. This information was compiled from 3M internalknowledgeofthe marketplace based on 3M technical servicelsalesvisitsand general information fromthe customer interactions.
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Points of Contact
Mining

Loading Dock

Shipped to Drum
Leach Area Disposal

Transfer to
Storage Tank
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System Dripped or Absorbed
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Points of Contact
Oil Well Surfactants
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3M Fluorochemical Exposure Information

From the Points of Contact low charteachstep in the customer use process is isolated. All informationisbased on the use and handlingof 3M fluorochemicals, materials containing 3M fuorochemicals andarticles treated with 3M fluorochemicals. The following information is presented:
Point of Contact: Describes individual stepsinthe use pattern.
Most Likely RouteofExposure: Identifies three potential outesofexposure; ingestion, dermal, andinhalation. Marksthemost likely route of exposure with an “X".
Estimated Number ofWorkers: Indicates the numberofworkers who may have potential for exposureduring used

Physical Form: Indicates the physical sate (liquid, solid, aerosol, or vapor) ofthe product at time ofexposure.

Open or Closed System:
Open system: is definedasone that allows workers to come in direct contact with 3M fluorochemmical.Closed system: is defined as one that, under normal conditions, does not allow workers to come indirect contact with 3M fluorochemical.

Comments: Provides additional descriptive information.
This information isbasedon 3M internal knowledge and best estimates on how customers handle 3Mfluorochemical products. Information was compiled from available 3M sources including sales,technical service, marketing andregulatoryexpertise.
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Product Volumes and Use Patterns

Tis summary is based on individual products. Its descriptionofthe application, chemistry, usepattern, exposure and environmental fate.
Product Code: Generic product description.
Application, Process or End Use: The perspective from which exposure was assessed. The route ofbares he concentrationoffluorochemical, the use pattern and the environmental fie may vary withapplication process or end use — products can be used for more than one application.
Generally the following definitions apply:Process: use or fluorochemical containing productinanother product,Application: useoffluorochemical containing product to treat a substrate.End Use: useoftreated substrate.
Volume FC Solids Sold in 1997: Poundsoffluorochemical solids sold in 1997.M-1000)

Chemistry: Generic description of fluorochemical ingredients. Full chemical names are listed atthebeginningofthis section.

Amountof Fluorochemical Present: The fluorochemical concentrationi process orend use,
% Residuals: Sum totalof concentration ofthemixtureoffluorochemicals that are unreacted orpartially reacted starting materials or intermediates.
Use Patter: Indicates the major sector where the product is used; food, industrial, commercial, andconsumer.

Most Likely Route of Exposure: Identifies three potential routes ofexposure; ingestion, dermal, andinhalation. Marksthe most likely routeofexposure with an “X”,
Environmental Fate: Identifies the most likely disposal route for the product; lands,incineration,waste water treatment, and directly to water.
Comments: Provides additional descriptive information.
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Distribution Chain

This diagram represents the path the 3Mproduct takes from th time it leaves 3M to it ultimate end use.I represents an overview ofth significant poins where the 3M product may be handled su used. Thisdistribution chain represents the typical use ofthe product lin; not every product will £0 through eachstep. This information is based on 3M intemal knowledge ofthe marketplace.
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Metal Plating Distribution Chain
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Electronic Etchant Distribution Chain

Electronic Part OEM
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Points of Contact

oe opints of Contac diagram details the path the product takes within th distribution chan startingith the arival ofSM product at the 3M customer. Thisinformationwas compiled from aM peesKnowledge ofthe marketplace based on 3M technical servicesales visits and general information pomthe customer interactions,

000255253 LJ



Points of Contact
Metal, Plating

Pellet Maker/Formulator PE-1

Hopper mixed Pail,poly
-L_with filler bag disposal

Formed
Pressure

Cut, extruded, stamped
(pellet formation)

Shipped to
Customer

See “plater”
flow chart 3
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Points of Contact
Metal/Plastic Etching, MetalPlating

Receiving Dock

Filter Disposal
Etching Bath

[Disposal|

Psat| |
Aqui —»|Container Disposal

Sl a
Sa

Plating Baths Bath Disposal
Powder Hazardous Waste

{Disposal|Inspection, nQCofparts
j Shipped to * End UsePackaging Chrome PlatedCustomer

Something

000257 uum
255



Points of Contact
Electronic Etching Baths

- PE-4,PE-3

Receiving Dock

Drum ificati Pail Di;

Staging Area
Pre-Mix

Ship to Etcher

Receiving Dock

Filter 4 iFae
Disposal Hazardous Waste =
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3M Fluorochemical Exposure Information

From the Points of Contact flow chart, each step in thecustomeruse process is isolated. All informationis based on theuseand handling of3M fluorochemicals, materials containing 3M fluorochemicals andarticles treated with 3M fluorochemicals. The following information is presented:

Point of Contact: Describes individual stepsinthe use pattern,
Most Likely RouteofExposure: Identifies three potential routesof exposure; ingestion, dermal, andinhalation. Marks the most likely routeofexposurewithan “X”.

Estimated Number of Workers: Indicates the numberofworkers who may have ‘potential for exposureduring used.

Physical Form: Indicates the physical state (liquid, solid, aerosol, or vapor) ofthe productat time ofexposure.

Open or Closed System:
Open system: is defined as one that allows workers to come in direct contact with 3Mfluorochemical.Closed system: is defined asonethat, under normal conditions, does not allow ‘workers to come indirect contact with 3M fluorochemical.

Comments: Provides additional descriptive information.
‘This informationis based on 3M internal knowledge andbestestimates on how customers handle 3Mfluorochemical products. Information was compiled from available 3M sources including sales,technical service, marketing and regulatory expertise.
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Product Volumes and Use Patterns

This summary is based on individual products. Its adescription of the application, chemistry, usepattern, exposure and environmental fate.

Product Code: Generic product description.
Application, Process or End Use: The perspective from which exposurewasassessed. The route ofexposure, the concentrationoffluorochemical,theuse pattern and the environmental fate may vary withapplication process or enduse ~products can be used for more than one application.
Generally the following definitions apply:
Process: use or fluorochemical containing productin another product.Application: useoffluorochemical containing product to treat a substrate.End Use: useoftreated substrate.

Volume FC Solids Sold in 1997: Pounds of fluorochemical solids sold in 1997.(M-1000)

Chemistry: Generic descriptionoffluorochemical ingredients. Full chemical names are listed at thebeginningofthis section.

Amount of Fluorochemical Present: The fluorochemical concentration in process or end use.
% Residuals: Sum totalofconcentrationofthemixtureoffluorochemicalsthat are unreacted orpartially reacted starting materials or intermediates.
Use Pattern: Indicatesthe majorsector wherethe product s used; food, industrial, commercial, andconsumer.

Most Likely Routeof Exposure: Identifiesthree potential outesofexposure; ingestion, dermal, andinhalation. Marks the most likely route ofexposurewithan “X".
Environmental Fate: Identifies the most likely disposal routeforthe product; landSill incineration,waste water treatment, and directly to water.
Comments: Provides additional descriptive information.
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Distribution Chain

This diagram representsthe paththe 3Mproducttakes fromthe time it leaves 3M to its ultimate end use.It represents an overviewofthe significant points where the 3M product maybehandled and used. Thisdistribution chain representsthetypical useofthe ‘product line; not every product will go through eachstep. This information is based on 3M internal knowledgeof the marketplace.
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Household Additive Distribution Chain

or
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000270
268 a

a



PointsofContact

“ThePointsofContactdiagram detailsthepaththeproducttakes withinthedistribution chain starting
with the arrivalof 3M product atthe 3M customer. This inforsaation was compiled fom 3M internal
knowledgeofthe marketplace based on 3M technical srvice/sales visits and general information from
the customer interactions.
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Points of Contact
Formulator

Household Additives (cleaners, polish,)

Receiving Dock

Staging Area Drum
Pre-mix Disposal

Gi

Customer

Polish
End UseCleaner HouseholdEnd Use

Polish
End Use

Commercial
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3M Fluorochemical Exposure Information

From the PointsofContact flow chart, each step in thecustomeruse process is isolated. All informationisbasedon the use and handlingof 3M fluorochemicals, materials containing 3M fluorochemicals andarticles treated with 3M fluorochemicals. The following information is presented:
Pointof Contact: Describes individual steps in the use pattern.
Most Likely RouteofExposure: Identifies three potential routesof exposure; ingestion, dermal, andinhalation. Marks the most likely routeofexposure with an “X”.

Estimated Number of Workers: Indicates the numberofworkers who may have potential for exposureduring used.

Physical Form: Indicates the physical state (liquid, solid, aerosol, or vapor) ofthe product attime ofexposure.

Open or Closed System:
‘Opensystem: is defined as one that allows workers to comeindirect contact with 3M fluorochemical.Closed system: is defined as one that, undernormal conditions, does not allow workers to come indirect contact with 3M fluorochemical.

Comments: Provides additional descriptive information.

‘This information is based on 3M internal knowledge and best estimatesonhow customers handle 3Mfluorochemical products. Information was compiled from available 3M sources including sales,technical service, marketing and regulatory expertise.
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Exposure Information - Household Aditves
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Product Volumes and Use Patterns

This summary is based on individual products. Itis a descriptionofthe application, chemistry, usepattem, exposure and environmental fate.

Product Code: Generic product description.
Application, Process or End Use: The perspective from which exposurewasassessed. The route ofexposure, the concentrationoffluorochemical, the use pattern and the environmental fate may vary withapplication process or end use ~ products can be used for more than one application.
Generally the following definitions apply:
Process: use or fluorochemical containing productinanother product,Application: useoffluorochemical containing product to treat a substrate.End Use: useoftreated substrate.

Volume FC Solids Sold in 1997: Poundsoffluorochemical solids sold in 1997.(M-1000)

Chemistry: Generic descriptionoffluorochemical ingredients. Full chemical names are listedatthebeginningofthis section.

Amountof Fluorochemical Present: The fluorochemical concentration in process or end use.
% Residuals: Sum totalof concentrationofthe mixtureoffluorochemicalsthatare unreacted orpartially reacted starting materials or intermediates.

Use Patten: Indicates the major sector where the product is used; food, industrial, commercial, andconsumer.

Most Likely RouteofExposure: Identifies three potential routes of exposure; ingestion, dermal, andinhalation. Marks the most likely route ofexposure with an “X”.
Environmental Fate: Identifies the most likely disposal route for the product; landfill, incineration,‘wastewatertreatment, and directlytowater.

Comments: Provides additional descriptive information.
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Distribution Chain

This diagram representsthe paththe 3M product takes from the time it leaves 3Mto its ultimate end use.It represents an overviewofthe significant points where the 3M product may be handled and used.Thisdistribution chain represents the typical useofthe product line;not every product will go through eachstep. This information is based on 3M internal knowledge ofthe marketplace.
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Intermediates Distribution Chain

Chemical Manufacturer

Formulator of Fire Foams Carpet or TextileCoatings Finishes
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Points of Contact

The PointsofContact diagram detailsthe paththeproducttakes within the distribution chain starting‘with the arrival of 3M product at the 3M customer. This information was compiled from 3M intemaknowledgeofthe marketplace based on 3M technical service/sales visits and general information fromthe customer interactions.
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Points of Contact
Reactor

Intermediates

Receiving Dock

Container Disposal

Ship to Custome

Reactor- residuals in product unknown

Customer is a formulator that uses surfactants for end uses
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3M Fluorochemical Exposure Information

From the PointsofContactflowchart, each step in the customer use process is isolated. All informationis based on the use and handling of 3M fluorochemicals, materials containing 3M fluorochemicals andarticles treated with 3M fluorochemicals. The following information is presented:
PointofContact: Describes individual steps in the use pattern.
Most Likely RouteofExposure: Identifies three potential routes ofexposure; ingestion, dermal, andinhalation. Marks the most likely routeofexposure with an “X”.
Estimated Number of Workers: Indicates the number ofworkers who may have potential for exposureduring used.

Physical Form: Indicates the physical state (liquid, solid, aerosol, or vapor)ofthe product at time ofexposure.

Open or Closed System:
Open system: is defined as one that allows workers to comeindirect contact with 3M fluorochemical.Closed system: is definedasone that, under normal conditions, does not allow workers to come indirect contact with 3M fluorochemical.

Comments: Provides additional descriptive information.
This information is based on 3M intemal knowledge and best estimates on how customers handle 3Mfluorochemical products. Information was compiled from available 3M sources including sales,technical service, marketing and regulatory expertise.

0cezs6 LC

280



a—
eensrent[ozsbsornten pine

|— [Dermalinhaiation| (perplant) |] [Aerosol] Open [Closed| |owes| [||0[on 1 Ll
fusmse1Tn] [1] | recon ates|eee | LT TTT(rot EEi
fee [| Te Tapoe ee

boe[|] 1 1prem ee
TT71 1 TT—tt]Fatesot etsfhsoro ssi, 7tetarrse
ens ensttnce

| -
a



Product Volumes and Use Patterns

This summary is based on individual products. It is a descriptionoftheapplication, chemistry, usepattem, exposure and environmental fate.

Product Code: Generic productdescription.

Application, Process or End Use: The: perspective from which exposure was assessed. The routeofexposure, the concentrationoffluorochemical, the use pattern and the environmental fate ‘may vary with‘application processor end use ~ products can be used for more than oneapplication.

Generally the following definitions apply:
Process: use or fluorochemical containing productinanother product.Application: useoffluorochemical containing product to treat a substrate.
End Use: use oftreated substrate.

Volume FC Solids Sold in 1997: Pounds offluorochemical solids sold in 1997.(M-1000)
Chemistry: Generic description of fluorochemical ingredients. Full chemical names are listed at the* beginningofthis section.

AmountofFluorochemical Present: The fluorochemical concentrationin process or end use.

% Residuals: Sum totalofconcentration ofthe ‘mixtureoffluorochemicals that are unreacted or‘partially reacted starting materials or intermediates.

Use Pattern: Indicates the major sector wherethe product is used; food, industrial, commercial, andconsumer.

Most Likely Route ofExposure: Identifies three ‘potential routesofexposure; ingestion, dermal, andinhalation. Marks the most likely route ofexposure with an “X.

Environmental Fate: Identifies the most likely disposal route for the product; landfill, incineration,‘Waste water treatment, and directly to water.

‘Comments: Provides additional descriptive information.
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Distribution Chain

Thisdiagram represents thepaththe 3M product takes fromthetime it leaves 3M to itsultimateend use.It represents an overviewofthe significant points where the 3M product may be handled and used. Thisdistribution chain represents the typical useofthe product line; not every product will go through cachstep. This information is based on 3M internal knowledgeofthe marketplace.
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Coating Additives Distribution Chain
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Coatings Distribution Chain
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Points of Contact

The Pointsof Contact diagram details the path the product takes within the distribution chainstartingvith the arrival of3M product at the 3M customer. This information was compiled from 3M interne)knowledgeofthe marketplace based on 3M technical service/sales visits and general information fomthe customer interactions.
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Points of Contact
Finisher/End Use - Coating Additives and Inks

Receiving Dock

Application
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3M Fluorochemical Exposure Information

From the Pointsof Contact flow chart, each step in the customer use process is isolated. All information
is based on the use and handlingof 3M fluorochemicals, materials containing 3M fluorochemicals and
articles treated with 3M fluorochemicals. The following information is presented:

Pointof Contact: Describes individual steps intheusepattern.

Most Likely Route ofExposure: Identifies three potential routesofexposure; ingestion, dermal, andinhalation. Marks the most likely routeofexposure with an “X”.
Estimated Number of Workers: Indicatesthenumber of workers who ‘may have potential for exposureduring used.

Physical Form: Indicates the physical state (liquid, solid, ‘aerosol, or vapor)ofthe product at time ofexposure.

Open or Closed System:
Open system: is defined as one that allowsworkersto come in direct contact ‘with 3M fluorochemical.
Closed system: is defined as one that, under normal conditions, does not allow workersto come in
direct contact with 3M fluorochemical.

Comments: Provides additional descriptive information.

‘This information isbased on 3M internal knowledge andbest estimatesonhow customers handle 3Mfluorochemical products. Information was compiled from available 3M sources including sales,technical service, marketing and regulatory expertise.
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Product Volumes and Use Patterns

This summary is based on individual products. Itis a description oftheapplication, chemistry, usepattem, exposure and environmental fate.

Product Code: Generic product description.
Application, ProcessorEnd Use: The perspective from which exposurewas assessed. The route ofExposure, the concentrationoffluorochemical, the use pattern andtheenvironmental fate may vary withapplication process or end use ~ products can be used for more than one application.
Generally the following definitions apply:
Process: use or fluorochemical containing product in another product.Application: useoffluorochemical containing product to treat a substrateEnd Use: useoftreated substrate.

Volume FC Solids Sold in 1997: Pounds of fluorochemical solids sold in 1997.(M-1000)

Chemistry: Generic descriptionoffluorochemical ingredients. Full chemical names are listed at thebeginningofthis section.

AmountofFluorochemical Present: The fluorochemical concentration in process or end use.
% Residuals: Sum totalofconcentrationofthe mixtureof fluorochemicals thatare unreacted or‘partially reacted starting materials or intermediates.
Use Patter: Indicates the major sector where the product is used; food, industrial, commercial, andconsumer.

Most Likely Routeof Exposure; Identifies three potential routesofexposure; ingestion, dermal, andinhalation. Marks the most likely route ofexposure with an “X”.
Environmental Fae: Identifies the most likely disposal route for the product; landfill, incineration,‘wastewater treatment, and directly to water.
Comments: Provides additional descriptive information.
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Distribution Chain

‘This diagram representsthe path the 3M product takesfromthetime it leaves 3M to its ultimate end use.
It represents an overviewofthe significant points where the 3M product may behandledand used. This
distribution chain represents the typical use ofthe product line; not every product willgothrough each
step. This information is based on 3M internal knowledgeofthe marketplace.
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Product Volumes and Use Patterns

“Thissummary is based on individual products. It is a description ofthe application, chemistry, usepattem, exposure and environmental fate.

Product Code: Generic product description.

Application, Process or End Use: The perspective from which exposure was assessed. The route ofexposure,the concentrationoffluorochemical, the use pattern and the environmentalfatemay vary withapplication process or enduse — products can be used for morethan one application.
Generally the following definitions apply:
Process: use or fluorochemical containing product in another product.Application: useoffluorochemical containing product to treat a substrate.End Use: useoftreated substrate.

Volume FC Solids Sold in 1997: Poundsoffluorochemical solids sold in 1997.(M-1000)

Chemistry: Generic descriptionoffluorochemical ingredients. Full chemical names are listedatthebeginningofthis section.

Amount of Fluorochemical Present: The fluorochemical concentration in process or end use.
% Residuals: Sum totalofconcentrationofthe mixtureoffluorochemicals that are unreacted orpartially reacted starting materials or intermediates.

Use Pattern: Indicates the major sector wherethe product is used; food, industrial, commercial, andconsumer.

Most Likely RouteofExposure: Identifies three potential routesofexposure; ingestion, dermal, andinhalation. Marks the most likely routeofexposure with an *X”.
Environmental Fate: Identifies the most likely disposal route for the product; landfill, incineration,waste water treatment, and directly to water.

Comments: Provides additional descriptive information.
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Distribution Chain

‘This diagramrepresents the paththe 3Mproducttakesfromthetimeit leaves 3Mto its ultimateenduse.It representsan overviewofthesignificant points where the 3Mproductmay be handled and used, Thiedistribution chain represents the typical useofthe product line; not every product will go through eachstep. This information is based on 3M internal knowledgeofthemarketplace.
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PointsofContact

The Points of Contactdiagram details the path the product takeswithin the distribution chain startingwith the arrival of3M product at the 3M customer. This information was compiled from 3M intermeknowledgeofthe marketplace based on 3Mtechnical service/sales visits and general information fromthe customer interactions.
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3M Fluorochemical Exposure Information

From the PointsofContact flow chart, each step inthe customer use process is isolated. All informationis based on the use and handlingof3M fluorochemicals, materials containing 3M fluorochemicals andarticles treated with 3M fluorochemicals. The following information is presented:
PointofContact: Describes individual steps in the use pattern.
Most Likely RouteofExposure: Idenifies three potential routesofexposure; ingestion, dermal, andinhalation. Marks the most likely routeof exposure with an “X"
Estimated Numberof Workers: Indicates the number ofworkers who may have potential for exposureduring used.

Physical Form: Indicates the physical state (liquid, sold, aerosol, or vapor) oftheproduct at ime ofexposure.

Open or Closed System:
Open system:is defined as one that allowsworkersto come indirectcontact with 3M fluorochemical,"Closed system: is defined as one that, under normal conditions, does not allow workers to come indirect contact with 3M fluorochemical.

Comments: Provides additional descriptive information.
This information is based on 3M internal knowledge and best estimates on how customers handle 3MAuorochemical products. Information was compiled from available 3M sources including sales,technical service, marketing and regulatory expertise.
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Product Volumes and Use Patterns

‘This summary is based on individual products. It is a description ofth application, chemist, usepattern, exposure and environmental fate,

Product Code: Generic product description.

Application, Process or End Use: The perspective from which exposure was assessed. The route ofexposure, the concentrationof fuorochenical, the use patter and the environmental fate may vary withapplication process or end use ~ products can be used for more than one application.
Generally the following definitions apply:
Process: use or fluorochemical containing product in anotherproduct
Application: useoffluorochemical containing product to treat a substrate.
End Use: useoftreated substrate.

Volume FC Solids Sold in 1997: Poundsoffluorochemical solids sold in 1997.
(M-1000)

Chemistry: Generic description offluorochemical ingredients. Full chemical names are listed at thebeginningofthis section.

‘Amount of Fluorochemical Present: The fluorochemical concentration in process or end use.

% Residuals: Sum total ofconcentrationofthe mixtureoffluorochemicals that are ‘unreacted or‘partially reacted starting materials or intermediates.

Use Pattern: Indicates the major sector where the ‘product is used; food, industrial, commercial, andconsumer.

Most Likely Route of Exposure: Identifies three potential routesofexposure; ingestion, dermal, and
inhalation. Marks the most likely routeof exposure with an “X".

Environmental Fate: Identifies the most likely disposal route for the product; landfill, incineration,
wastewater treatment, and directly to water.

Comments: Provides additional descriptive information.
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Paper and Packaging Business

Fluorochemical Use, Distribution and
Release Overview
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Chemical Names

The following s a lisofChemical Abstract Services (CAS) names and numbers for individual products,‘The following information is presented:
‘Generic Code: Indicates an internal 3M designationofthe product(s).
‘CAS Number: Indicates the Chemical Abstracts Services number(s) offluorochemicals contained withineach product.

Chemical Name (complete CAS name or IUPAC namesif CAS name does not exist): Indicates theChemical Abstracts Services name(s)of fluorochemicals contained within cach product.
Chemical Class: Indicates a shortened, generic chemical name.
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Situation Analysis
Paper andPackaging Business

The PCP Paper and Packaging Business Unit provides fluorochemical sizing agents to two broadindustry categories: the Packaging Industry andthe Paper Industy. The fluorochemical sizingagents impart grease, oil, and water resistance to paper and paperboard substrates, which areused for a numberofend use applications that include:
+ Flexible or lightweight papers primarily for bags, wraps and micro flute containers.+ Board made from recycled fiber used for folding cartons.* Solid bleached board for folding cartons.
* Molded pulp products for plates and food containers.* Formulators that blend FC’swithother agents, such as varnishes and lacquers,andsell to theconverting industry.
* Business and specialty papers for carbonless forms and masking papers.

Product Portfolio

The product portfolio includes products regulated for direct food contact (under CFR 176.170)‘and non-food contact products.

Food Contact Products (Regulated for direct food contact)PPI
Grease and oil repellent

Ammonium bis(N-ethyl-2-perfluoroalkylsulfonamido ethyl) phosphates
PP2
Grease, oil and water repellent

Perfluoroalkyl acrylate copolymerofethanaminium, N,NN-trimethyl-2-[(2-methyl-1-©X0-2-propenyl)-oxo}-, chloride; 2-propenoic acid , 2 methyl-,oxiranymethyl ester; 2-propenoic acid, 2-ethoxyethyl ester; and 2-propenoic acid, 2[[(heptadecafluoro-octyDsulfonyl] methyl amino] ethyl ester.

Non-Food Contact Product
PP3
‘Water and solvent repellent

Perfluoroalkyl acrylate copolymer of2-propenoic acid, 2 methyl polyoxyethylene (3350)diester; and 2-propenoic acid, 2[[(heptadecafluoro- octyl)sulfonyl] methyl amino] ethylester.
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Market Definition

The Paper and Packaging business unit defines it markets by the following segments:~ Lightweight papers
~ Recycled paperboard (CCN)
~Bleached paperboard (SBS)
~ Unbleached paperboard (SUS)
~ Formulators (Coatings)
~ Business papers (carbonless forms)Molded pulp (paper plates)
Fluorochemicals are sold into eachofthese market segments.

Customer Definition

The Paper and Packaging sales channel includes paper mills converters, end users, andformulators. ‘The definitionofeach customer within the chanel is:A. Paper mills— use fluorochemicals o treat paper fibers during the paper or paperboard‘manufacturing process.
B. Converters — convert luorochemically treated paper and/or paperboard into wraps, bags,cartons, etc,, for desired end use
C. Endusers —specifyorusefluorochemicallytreatedpaperorpaperboardforuseintheirpaper or package requirements.
1D. Formulators — blend fluorochemicals with other agents, such as varnishes and lacquers, and‘market coatings that can be applied to paper and paperboard during the converting process,

Fluorochemical Application Methods
Fluorochemicals can be applied topaperand paperboard substrates during the manufacturingProcess or converting operation, using different application methods:

PaperMill
The application points for the fluorochemical at the paper mill can include:~ Wet end ofthepapermachine
~ Size press
~ Calender stack
~Clay coating

Fluorochemical can be applied using various typesofcoating or printing equipment.
Approximately 95% ofthe fluorochemicals usedinthe paper and packaging industry,are appliedduring the papermaking processa thepapermill It s estimated that 73%ofthe fluorochemicalused by US paper mills is appliedvia the size press

2129 -—
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Global Product Volumes

The table on the following page provides the global volumeof3M fluorochemical sold in thePaper and Packaging business (in 1997) and the estimated breakdown by application proccssused. Volume information is compiled using 1997 annual shipments and 30 sales and sechgicalpersonnel best estimatesofapplication methods.
Tuorochemcial usagei reported by application method, product family, and geographic region.The product volumes are reported in M (00's) pounds of product solids,

ApplicationMethod
SP—sizepresson the paper machine
CS — calender stack on the paper machineCC —clay coating applied during paper making processWE — wetendofthe paper machine
FM — formulator
OM - off-machine coating operations
Product Family
The complete chemical description foreach ofthese products i ised inthe Situation Analysisunder Product Portfolio.
PP-1 Grease and oil repellent~ FC aliphatic ammonium salt.PP-2 Grease, oil and water repellent-FC copolymer.PP-3 Waterand solvent repellent~FC copolymer for business papers.
GeographicRegion
United States
Europe
Canada
Latin America
Asia Pacific (APAC)
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Exposure Assessment
Paper and Packaging Business

The Exposure information in Paper and Packaging follows the path ofa3M fluorochemicalthroughout the distribution chain from product shipment from a 3M ‘manufacturing location todisposalofthe FC treated paper or paperboard. The “Overall Flow Chart” ‘provides a picture ofthe distribution chain and identifies ‘potential sources of environmental or industrialhygieneexposure.

Potential sources ofexposure to the product in concentrated or diluted form is identifiedin“Tote/Drum RecoveryCycle”and “Supply Chain Flow Chart” diagrams. The “Paper MillProcess Flow Chart” provides additional information in regards to potential chemical exposure to‘workers in the paper mill.

The information contained in this section was developed solely from internal 3M sources. Theknowledgeofproduct ‘handling and use practices from technical and field sales personnel wasintegral to this development.
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PaperandPackaging
SupolyChainFlowChart

- [=] C=]Te LaeesEH == =e1 hss
== HE

TE = =
te

‘The supply chainflowchartillustrates the fluorochemical productdeliverytothemill, useinthe millprocess tomakefluorochemicaltreatedpaperorPaperboard, followed by converting to a useful roll size. Additionally, the millconverted rollsareshipped to a “converter”that produces ausefulpackageconstruction (eg. multi-wall bags). The converter ships emptypackages to theend user for fillingoruse. Thefilled bags are shipped to pointsofdistribution(eg. stores) to be sold to consumers.

Duringthis process, the potentialfor release or contactoccursatthemill (eg.air, water, scrap paper, product contact),atthe converter. (eg. scrap forrecycle),atthe enduser (eg. scrap), and at the consumer (eg, waste,productcontact).

‘Thesupplychain represents the typical use ofthe product, notevery product‘will go through each step. This informationis based on 3M internalknowledge ofthemarketplace.

(Full page “SupplyChain Flow Chart” follows on the next page).
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Paper and Packaging

Supply ChainFlow Chart
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‘Eisicand Packaging
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Totesof luorochemical product arivea the paper mill receiving dock and arestoredindesignated areas.Forusein treating paperwebs,eachtoteismovednear the makedownarea forpumpingto atank.Insomecases, direct pumpingofthe fluorochemical to a size press operation occur. The fluorochemieal jstypically applied in a 0.5 to 1% (fluorochemical w/w) concentration in astarchwater solution. After the paper web is treated, the water is evaporatedvianumeroussteamheateddryercansandcollectedon areel. Therec]isthentransported to aconvertingline, where theparent reelisslitdownto 3converting size roll for shipment to the converter.

For wet ad applications, the fluorochemical product is directly pumped to thepulp slury prior to forming (either molded pulp or paper machine). Formingis the processofretaining fibers and draining water to form a usable article oreb. Followingthe forming the manufacturing process includespressinganddrying, similar tothatdescribed above. Molded articles do not haveconverting operation.

‘This information is based on 3M internal knowledge and best estimates onhow customers handle fluorochemical products.

(Full page “Paper Mill Process Flow Chart” follows on the next page).
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Paper and Packaging

Paper Mill Process Flow Chart Later0)
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Paperand Packaging
ToteDeumRecoveryCoceFlowChart

Inthetote/drum recoverycycle,totes ordrumsar distributed tothemillwherethe Tuorochemicalproduct isusedinthenotedpapermillprocess. Afterthsproducthasbeen consumedintheprocess,thetoteordrumisreturnedto 3M orsent to a contractvendor forcleaning. Thebottomoftheemptytoteordramcould contain an inchofresidue as leftover product. The totesordrumsthatarecleanedatthecontract vendor arereturnedtothe 3Mforreuse.

(Full page “Tote/Drum Recovery Cycle Flow Chart” follows on the next page).
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Tote/Drum Recovery Cycle Flow Chart
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Product Volumes and Use Patterns

‘TheProduct Volume and Use Patterns is based on individual products. Itis adescriptionofthe application, chemistry, use pattern, exposureandenvironmental fate.

Product Code: Generic productdescription.

Application, ProcessorEnd Use:‘Theperspective from which exposure was assessed.‘The route of exposure, the concentration.offluorochemical, the use pattern and theenvironmental fate may vary with application process or end use — ‘products can be usedfor more than one application.
Generally the following definitions apply:
Process: use offluorochemical containing product in anotherproduct.
Application: use offluorochemical containing product to treat a substrateEnd Use:use oftreated substrate

Volume FC SolidsSoldin 1997: Pounds offluorochemical solids sold in 1997.(M=1000)

Chemistry: Generic descriptionoffluorochemical ingredients. Full chemicalnamesarelistedatthe beginningofthissection.

% Residuals: Sum totalof concentration.ofthemixture offluorochemicals that areunreacted or partially reacted starting materials or intermediates.

Use Pattern: Indicates themajorsectors where product is used; food, industrial,commercial, and consumer.

Route ofExposure: Identifies three potential routesofexposure; ingestion, dermal, andinhalation. Marks the most likely route of exposure with an “X”.

Environmental Fate: Identifies the most likely disposal route for the product; landfill,incineration, waste water treatment, and directly to water.

Comments: Provides additional descriptive information.

‘This information is based on 3M internal knowledge and best estimates on howcustomers handle 3M fluorochemical products. Information was compiled from available3M sources including sales, technical service,marketingand regulatory expertise.
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3M Fluorochemical Exposure Information
Fromthe Supply Chainflow chart, each step inthecustomer use process is isolated in thePointofContact chart. Al information is based on the use and handling of 3Mfluorochemicals, materials containing 3M fluorochemicals and articles treated with 3Mfluorochemicals. The following information is presented:

PointofContact: Describes individual steps in the use pattern.
Type ofExposure: Identifies three potential routes of exposure; ingestion, dermal, andinhalation. Marks the most likely routeofexposure with an “X".
Estimated Numberof Workers: Indicates the numberofworkers who may have potentialfor exposure during used.

Estimated Exposure Time: Indicates the amountoftime thatworkers potentially may beexposed during use.

. Physical Form: Indicates the physical state (liquid, solid, aerosol, or vapor)ofthe productattimeofexposure.

Open or Closed System:
‘Open system: isdefinedas one that allows workers to come in direct contact with 3Mfluorochemical.
Closed system: is definedasone that,under normal conditions, does not allow workers tocome in direct contact with 3M fluorochemical.

Comments: Provides additional descriptive information.
This information is basedon 3M internal knowledge andbestestimates on howcustomers handle 3M fluorochemical products. Information was compiled from available3M sources including sales, technical service, marketing and regulatory expertise.
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