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APPENDIX A.1

LIST OF CHEMICAL COMPONENTS OF THE COMPOSITES1

Thefollowing tablelists the seventeen(17)commercialfluoropolymerchemicals(made
usinganimoniumperfluorooctanoate(APFO)) thatarethe subjectto thisECA.

Theidentitiesof thefluoropolymers(madeusingAPFO)thatarecomponentsof the
compositesthataresubjectto this ECA wereprovidedto EPA assupportdocumentationof the
Companies’LOT commitments.Someof this documentation,includingcertainaspectsrelatedto
theidentity ofthetestsubstanceasdescribedin PartII of this ECA andthetablebelow,contains
ConfidentialBusinessInformation(CBI). In suchinstancesEPAcreatesacomprehensive
databasefor evaluationandcomparison,and,whenpossible,providesapublic versionsanitized
of CBT.

Subsequentanalysisof thelist offluoropolymersreceivedby EPAsupportedthe
conclusionthatthe individual chemicalslistedbelowarerepresentativeof all knowncommercial
fluoropolymerchemicalsandthebasicchemistriesarerepresentedby thefour compositetest
substancesthat aresubjectto testingunderthisECA (i.e., drymelt fluoropolymerresin,drynon-
melt PTFEhomopolymerresin/gum,drynon-meltfluoroelastomerresin/gum,aqueous
fluoropolymerdispersions)(seeECA AppendixA.2 andA.3). Thefluoropolymerstructureis
predominantly-(CF2)x-which is apotentialsourceof PFOA. For all fluoropolymerproducts
usedin commerce,the-(CF2)-moietyis commonto all polymersandthecompositesto betested
underthis ECA testingprogram(seeAppendixA.2-A.4) arerepresentativeof theindividual
componentandnon-componentfluorochemicals.

A.1-1

1 Thereis aPublicandCBI versionof AppendixA. 1 becauseoneormoreoftheCompanies
haveassertedthat detailsdescribingtheirchemical(s)areconsideredby themto beentitledto
treatmentasTSCA confidentialbusinessinformation(CBT) (seePartXIV. D. ofthis ECA
regardingconfidentialityof information).
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FLUOROPOLYMERS SUBJECT TO THIS ECAt~jjj jJ!~
No. ~~jP~JIUJJ~ ChemicalName

2 CAS # 25067-11-2 1-Propene,1,1,2,3,3,3-hexafluoro-,polymerwith tetrafluoroethene)

3 CAS # 26655-00-5 Propane,1,1,1,2,2,3,3-heptafluoro-3-~(trifluoroethenyl0oxy}-,polymerwith
tetrafluoroethene

4 CAS #25190-89-0 1-Propene,1,1,2,3,3,3-hexafluoro-,polymerwith 1,1-difluoroetheneand
tetrafluoroethene

5 DCN# 63040000026 ETFE

6 CAS #35560-16-8 1-Propene,1,1,2,3,3,3-hexafluoro-,polymerwith etheneandtetrafluoroethene

7 CAS #9011-17-0 1-Propene,1,1,2,3,3,3-hexafluoro-,polymerwith 1,1-difluoroethene

8 CAS #54675-89-7 1-Propene,polymerwith 1,1-difluoroetheneandtetrafluoroethene

9 CAS #27029-05-6 1-Propene,polymerwith tetrafluoroethene

10 CAS #26425-79-6 Ethene,tetrafluoro-,polymerwith trifluoro(trifluoroethoxy)ethene

11 CAS #9010-75-7 Ethene,chiorotrifluoro-,polymerwith 1,1-difluoroethene

12 CAS #31784-04-0 Ethene,tetrafluoro-,polymerwith trifluoro(pentafluoroethoxy)ethene

13 DCN# 6304000018A Polytetrafluoroethylene

14 DCN# 6304000018B Polytetrafluoroethylene

15 DCN#6304000018C Fluoroelastomer

16 DCN# 6301000018D Fluoroelastomer

17 ACC# 137678 Low TemperatureFluoroelastomer

2 EPAusesavarietyof numericalidentificationsystemsfor trackingchemicals.TheseincludeChemicalAbstract

ServiceRegistrynumbers(CAS) (assignedto non-confidentiallistedchemicals),pre-manufacturenotice(PMN)
numbers(assignedby EPAwhenchemicalsenterEPA’snewchemicalreviewprocess,documentcontrolnumbers
(DCN) (assignedby theConfidentialBusinessInformationCenterforEPAtracking),andAccession(ACC) numbers
(providedby EPAwhenachemicalidentityrequiresprotectionasTSCACBI). In addition,PolymerExemption
productswill nothavea TSCAInventoryID numberbutmayhavea commercialtradeidentity.

1 CAS # 9002-84-0 Ethene,tetrafluoro-,homopolymer

A.1-2
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APPENDIX A.2

RATIONALE FOR SELECTING COMPOSITES TO BE TESTED

ReviewofFigureA.2-l demonsratesthat fluoropolymersindustryproductscanbedividedinto 3
broadcategoriesasfollows:

• Dry melt resins
• Dry non-meltresinsandgums
• Aqueousdispersions

Thesethreebroadcategoriescanin turnbedividedinto fourrepresentativeclassesasfollows:

• Dry melt resins
1. FEP,PFA, THV, ETFE,HTE

• Dry non-meltresinsandgums
2. Dry non-meltresins
3. Fluoroelastomers(drynon-meltgums)

• Aqueousdispersions
4. PTFE,FEP,PFA, THV

Compositesamplesof eachofthesefourrepresentativeclasseswereselectedasthetest
substancefor this testingprogramin orderto representtheentirerangeof fluoropolymers
involved.

A.2-l
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• APPENDIX A.3
COMPOSITION OF COMPOSITES TO BE TESTED

Thefour compositetestsubstancesfor this testprogramarepresentedbelow-in TableA.3-I with
thefluoropolymertypes,CASnumbers,andassociatedmonomersfor thesefluoropolymers.
Eachfluoropolymerusedin eachrelevanttestsubstancecompositewill havebeenmadeusing
APFO.

4-~11b/~/~~

Confidentialbusinessinformation(CBI) regardingthe chemicalidentity of low temperature
elastomershasbeensubmittedto EPAunderseparatecover:
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APPENDIX A.4

PREPARATION OF COMPOSITES TO BE TESTED

4.1 Approach

A compositemixtureofrepresentativefluoropolymers,assolids,will bepreparedfor eachof the
fourtestsubstancecomposites.

Thepolymersampleswill be first qualityproductpolymer,substantiallyfreeofinorganic
constituents.Eachsamplewill be from arepresentativegradefor eachapplicablefluoropolymer
typefrom eachapplicablecompany.

A hypotheticalexamplefor CompositeZ in TableA.4-l below showshow thecompositeswill be
assembled.In this examplewith 4 typesacross4 companies,thereare 11 x’s. Hence,composite
Z wouldbemadeupof 11 equalproportionsof thematerialsindicatedwith an x.
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4.2 Preparation

Representativesamplesof eachcomponentfrom eachapplicablecompanyfor eachcomposite
will besentto thecompositingfacility(ies) in packagingcustomarilyusedfor productsample
packagingorin polyethylene,polypropylene,orglasscontainers.

Eachcompositewill bepreparedunderconditionsdesignedto preventcross-contaminationand
designedto assuresolids temperaturesless thanorequalto 60°C.

Followingpreparationof eachcomposite,the compositewill beplacedin apolyethylene,
polypropylene,orglasscontainer.

4.2.1 Composite1

Dry non-meltresinsareavailablein powderform. Equalweightsof thepowderform of eachof
thetwo typesof components(following theapproachin theexamplefor CompositeZ in Section
4.1 above)will bemixedtogetherin dryform to yield Composite1.

A.4-1
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4.2.2Composite2 . ‘

f~1’)?t~iq 1~TF~ . ‘ . 4~’lDe’Il
—EEP PEA, THV,~~ETEE,andHTE dry meltresinsareavailablein powderform. Equalweights
of thepowderform ofeachcomponent(following theapproachin the examplefor CompositeZ
in Section4A above)will bemixedtogetherin dryform to yield Composite2.

4.2.3Composite3

Fluoroelastomersareavailablein slab,lump,or sheetform. Composite3 will beprepared
following oneof’the following approaches:

a) Equalweightsof eachcomponent(following theapproachin
examplefor CompositeZ in Section4.1)will bemixed on arubber
mill to produceahomogenousslabofpresetthicknessto yield
Composite3.

• Or

b) EachcomponentofComposite3 will becyrogenicallycooled(to
maketheelastomersbrittle) andsize-reduced(e.g.,ground)to
producepowder. Equalweightsofthepowderform ofeach
component(followingtheapproachin theexamplefor Composite
z in Section4.1)will bemixedtogetherin dry formto yield

• Composite3. ‘

4.2.4Composite4

AqueousdispersionsofPTFE,FEP,PFA, andTHV areavailableasdispersionscontaining20 to
60%fluoropolymersolidsby weight. Composite4 will bepreparedfollowing oneofthe
following approaches: • -

a) Equalweights(onadrysolidsbasis)of eachcomponentin
aqueousdispersionform (following theapproachin examplefor
CompositeZ in Section4.1)will bemixedtogetherin liquid form.
Solidswill beseparatedfrom theresultingliquid compositeto
yield low watercontent(i.e., drip free) fmesolids.

Or •

b) Solidswill beseparatedfrom liquid for eachcomponentof
Composite4 to yield low watercontent(i.e., dripfree)fine solids

• for eachcomponent.Equalweightsofthe solidsform ofeach
component(following theapproachin theexamplefor Composite
Z in Section4.1)will bemixedtogetherto yield Composite4.

A.4-2
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4.3 Verification

In orderto assurethat compositesamplesin this testingprogramhavebeenmadeupofclearly
identifiedmaterials,thepreparationofthecompositeswill includeformalChainofCustody
procedures.A chainof custodyform will beincludedwith eachcomponentmaterialgoing into
the compositeto showtheidentityofthecomponentmaterialandeachtransferofcustodyfrom
its pointoforiginationto preparationofthecomposite.

Onceprepared,eachcompositewill beaccompaniedby anewchainof custodyuntil it reaches
the incinerationtestingfacility.

Fordocumentation,thefacility preparingagivencompositewill generatea reportto be
submittedto EPAwith thefinal reportfor PhaseII incinerationtesting.

A.4-3
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1 APPENDIX B.1

2 GUIDELINE FOR THERMOGRAVIMETRIC ANALYSIS
3

FINAL

04—22—04

4 As described in Appendix C.2.3, thermogravimetric analysis will
5 be conducted as part of this testing program. An available
6 standard method (ASTM E 1868-02) has been adapted for conducting
7 this thermogravimetric analysis to determine the temperature
8 range required for gasification. Therefore, ASTM E 1868-02
9 “Standard Test Method for Loss-On-Drying by Thermogravimetry”

10 will be used as the guideline for conducting the analysis
11 described in Appendix C.2.3 with the following modifications for
12 this testing program:
13

Section Modification—

2.1

•

• Standard practices at the University of Dayton
Research Institute (UDRI) may be used as references
throughout the standard in place of the ASTM
standards noted in this section as they are not I
needed for this testing program.—

14.1 . The loss-on-drying value specified in the second 1
through fifth sentences of this section will not be
recorded as this value is not needed for this
testing program.

7.1.3 • The programming rate of the furnace will be set at
10 to 25°C/mm, rather than 5°C/mm. Pursuant to
section 11.6, the temperature program rate will be
documented in the report.

• The isothermal temperature within the range of 25 to
— 1000°Cwill be maintained ±3°C, rather than ±2°C.

7.1.4 • The specimen atmoâphere control system will be
capable of supplying dry air.in addition to “inert
dry_gas_(usually_purified_grade_nitrogen)”.

7.1.7 • The temperature program rate will be set at 10 to
25°C/mm, rather than 5°C/mm. Pursuant to section
11.6, the temperature program rate will be
documented in the report.

• The temperature program rate will be controlled to
within the range of ±3°C/mm, rather than
±0. 1°C/mm.

• Within the range of 25 to 1000°C, the isothermal
temperature will be maintained within ±3°C, rather
than ±2°C.

11.4 • The mass of the test specimen noted in the first
sentence of this section will be 0.005 to 5 mg,
rather than 10±1 mg (i.e., 9 to 11 mg) .

B.1- 1



14
15
16

FINAL

04—22—04

11.6
:

• The test specimen heating rate *ill Ibe ~et at 10 to
• 25°C/mm, ratherthan 5°C/mm noted in the first

sentence of this section. Pursuant to section 11.6.,
the temperature program rate will be documented in
the report. —

11.9

~__________

11.10.1

• Termination criteria will follow Test Method A as
outlined in section 11:10.1.

• The “fixed period of test time” mentioned in this
section will be set at 5 mm.

11.10.1.1 • Loss—on-drying values will not be recorded.
12.1 •The loss-on-drying value will not be calculated.

13.1.1 • The “identification and description of the material
being tested” will be consistent with the
information known to the analyst.

13.1.5 • The loss-on-drying value will not be included in the
report.

14.2 • This section is not applicable because the Test
Method A termination criteria will be used.

Reference
17 .ASTM E 1868-02 “Standard Test Method for Loss-On-Drying by
1.8 Thermogravimetry”, ASTM International. For referenced ASTM
19 standards, visit the ASTMwebsite, www.astm.org, or contact ASTM
20 Customer Service at service@astm.org. For Annual Book of ASTM
21 Standards volume information, refe~ to the standardTs Document
22 Summary page on the ASTM website. •

B.1- 2
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1 APENDIX C.1 .

2 PFOA TRANSPORTTESTING

3
4 C.1.1 Significance
5
6 Testing will be performed to verify that potential PFOA
7 emissions from the combustion testing described in Appendix
8 C.2 can be quantitatively transported from the high
9 temperature reactor. into the exhaust gas sampling apparatus

10 (aqueous solution bubblers).
11
12 Acceptable PFOA transport will be demonstrated if the
13 transport efficiency (as computed in one or more of the
14 formulas below) is greater than or equal to 70%.
15
16 C.1.2 Experimental Plan
17
18 C.l.2.l Base Plan
19
20 Transport of PFOA across the laboratory-scale thermal
21 reactor system described in Appendix C.2.4 and into the
22 exhaust gas bubblers described in Appendix D.1 will be
23 quantitatively determined as an indication of transport
24 from the high temperature reactor into the bubblers.
25
26 A PFOA standard of known purity greater than or equal to
27 97% will be gasified at 150 to 300 °C (based on
28 thermogravimetric analysis of PFOA) with transfer line and
29 reactor temperatures 0 to 150 °Chigher than the
30 gasification temperature. With the exception of
31 temperature as noted above, the target operating conditions
32 for the high temperature reactor of the thermal reactor
33 system will be consistent. with the conditions presented in
34 Table C.2-l in Appendix C.2.4.
35
36 Three replicate transport efficiency test runs will be
37 conducted. A minimum of one blank run will be conducted
38 prior to each transport efficiency test run.
39
40 The sample size of the PFOA standard to be gasified will be
41 less than 5 mg. The reactor exhaust gas will be collected
42 into bubbler aqueous solution as described in Appendix D.1
43 (including an HPLC water rinse of the flexible tubing [used
44 to connect the thermal reactor system and the bubbler
45 assembly] into the aqueous solution composite), which will
46 be analyzed for PFOA as described in Appendix D.2. In
47 order to provide a second way of demonstrating quantitative

c.i-1
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1 transport, this aqueous solution composite will also be
2 analyzed for total fluorine as described in Appendix ~D.3.
3 (Testing for total fluorine is included due to possibility
4 of thermal degradation of PFOA under transport test
5. conditions.) Therefore, for this transport testing the
6 amount of PFOA fed to the thermal reactor system will be
7 sufficiently high to ässure that the total fluorine input
8 to the thermal reactor system will be greater than 140% of
9 the mass corresponding to the limit of quantitation (LOQ)

10 for total fluorine in the aqueous solution composite. (The
11 LOQ for total fluorine in aqueous solution is much higher
12 than the LOQ for PFOA in aqueous solution.)
13
14 The amount of PFOA and total fluorine in the thermal
15 reactor system exhaust gas will be determined via analysis
16 of the aqueous solution composite as noted above.
17
18 The amount of PFOA fed to the thermal reactor system will
19 be known based on measurement prior to gasification and
20 will be verified by weighing the pyroprobe insert cartridge
21 before and after each test run. The amount of fluorine
22 input to the system will be calculated from the amount of
23 PFOA fed, the known purity of the PFOA, and the known
24 fluorine fraction of the PFOA standard.
25
26 PFOA transport efficiency (TE) as a percentage will be
27 computed as follows:
28
29 % PFOA TE = mass of PFOA in aqueous solution composite * 100 (1)
30 mass of PFOA fed to thermal reactor system

31
32 Total fluorine (TF) transport efficiency as a percentage
33 will be computed as follows:
34
35 % Total F TE = mass of total F in aqueous solution composite * 100 (2)
36 mass of total F fed to thermal reactor system

37
38 C.1.2.2 Contingent Testing
39
40 If the transport efficiencies for both PFOA (equation 1)
41 and total fluorine (equation 2) are less than 70%, then
42 additional work will be performed. This additional work
43 will be performed in a step-wise fashion to determine if
44 consideration of one or more of the following procedural
45 revisions enables achievement of 70% transport efficiency
46 as follows:
47

c.l-2
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1 The flexible tubing between the thermal reactor
2 system and the bubbler assembly from the experiment
3 described in Section C.l.2.l would be
4 . . quantitatively rinsed with methanol. This methanol
5 rinsate would be analyzed for P~OA(as described in
6 Appendix D.2) and/or for total fluorine (as
7 described in Appendix D.3). Revised transport
8 efficiency (TE) as a percentage for PFOA (equation
9 3) and/or total fluorine (equation 4) would be

10 computed by including the mass of analyte in the
11 methanol rinse in the numerator as follows:
12
13 masspFoA out
14 % PFOA TE = * 100 (3)
15
16
17 where massPFOA out = mass of PFOA in bubbler
18 aqueous solution composite

19 ÷mass of PFOA in methanol
20 rinse
21
22 and massPFQA in = mass of PFOA fed to thermal
23 . reactor system
24

masstotal F out
= * 100 (4)

masstotal F in

where massto~a1 F out = mass of total F in
bubbler aqueous
solution composite
+ mass of total F in
methanol rinse

34
35 and masstotalF in = calculated mass of

36 total F in PFOA fed to

37 . thermal reactor system
38

The experiment described in Section
C.1.2.1 would be repeated with
reagent(s) (e.g. NaOH) added to the
bubbler aqueous solution to determine
if reagent addition enhances analyte
absorption, thereby improving transport
efficiency. Transport efficiency would
be calculated using equation (1) and/or
(2) above. The impact of reagent
addition on LOQ for PFOA analysis
described in Appendix D.2 would be
determined.

Step 1.

masspFoA in

25
26
27
28
29
30
31
32
33

% Total F TE

Step 2 (if necessary)39
40
41
42
43
44
45
46
47
48
49
50
51

C .1-3
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1 C.1.3 Reporting of Results
2
3 Following completion of PFOA transport testing as described
4 in this appendix and prior to beginning incineration
5 testing described in Appendix C.2, a letter report will be
6 submitted to EPA with the transport efficiency result(s)
7 and indication of what contingent testing, if any, was
8 performed.
9

10 If Appendix C.2 incineration testing is performed, the
11 detailed results of Appendix C.l transport testing will be
12 included in the test report for Appendix •C.2 incineration
13 testing described in Appendix C.2.5. If Appendix C.2
14 incineration testing is not performed, the detailed results
15 of Appendix C.1 transport testing will be provided in a
16 test report for Appendix C.1 transport testing.

C.l-4
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1 APPENDIX C.2

2 INCINERATION TESTING
3
4 C .2.1 ELEMENTAL ANALYSIS
5

6 C.2.1.l Introduction
7
8 Elemental analysis as described in Section C.2.1 will be
9 performed for each test substance composite to aid in

10 preparation for combustion testing described in Section
11 C.2.4.
12
13 As Kissa (1998) points out, technique strongly affects
14 analytical results for fluorinated organic compounds such
15 as fluorinated surfactants and fluorinated polymers due to
16 the carbon—fluorine bond:
17
18 Fluorine in organic compounds is usually
19 determined by converting organic fluorine to an
20 inorganic fluoride. Various combustion methods
21 rare routinely used for this purpose. However,
22 the carbon—fluorine bond is exceptionally strong,
23 and extremely vigorous conditions are needed for
24 a quantitative mineralization. Conventional
25 combustion conditions used for the determination
26 of carbon and hydrogen in nonfluorinated organic
27 compounds are not adequate for a quantitative
28 analysis of fluorinated surfactants.
29
30 Therefore, total fluorine analysis will be performed using
31 “extremely vigorous conditions” as described in Section
32 C.2.l.2, and the commercially available conventional
33 technique used for empirical determination of carbon and
34 hydrogen content (described in Section C.2.l.3) will
35 provide estimated values.
36
37 C.2.l.2 Total Fluorine
38
39 Each test substance composite will be characterized via
40 analysis of total fluorine content.
41
42 Based on manufacturing process knbwledge, the levels of
43 total fluorine in the components of test substance
44 composites are orders of magnitude higher than the
45 potential trace level of inorganic fluoride in these
46 materials. Therefore, for this test program, the total
47 organic fluorine value for each test substance composite

C.2-l
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1 will be considered to be the same as the total fluorine
2 value.
3

4 Total fluorine content will be measured via the Wickbold
5 Torch method; see Appendix D.3.
6
7 C.2.1.3 Carbon and Hydrogen
8
9 In order to provide information for stoichiometric

10 calculations in Section C.2.2, the carbon and hydrogen
11 content of each test substance composite is needed. Based
12 on manufacturing process knowledge of the polymers in this
13 program, levels of sulfur, and nitrogen are expected to be
14 less than 0 .1% and to thereby have, negligible effect on
15 stoichiométric calculations.
16
17 C.2.l.3.l Theoretical Determination
18
19 Where the elemental composition of a test substance
20 composite is known from the identity of the components in a
21 given composite, the carbon and hydrogen content of the
22 test substance composite can be calculated.
23
24 For example, where each of the components of a test
25 substance composite are polytetrafluoroethylene (PTFE), the
26 carbon and hydrogen can be determined knowing the molecular
27 formula for PTFE is (C2F4)~ as follows:
28 ________________ ________________ ________________

number atomic weight weight %
carbon (C) 2 12 24
hydrogen (H) 0 1 0
fluorine (F) 4 19 76

total . 100

29
30 C.2.1.3.2 Empirical Determination
31
32 Where compositional information on carbon and hydrogen
33 content is not known from the identity of the components in
34 a given composite, each such test substance composite will
35 be analyzed for carbon and hydrogen.
36
37 As noted in Section C.2.l.l, empirical determination of
38 carbon in test substance composites via commercially
39 available conventional techniques is expected to
40 underestimate the carbon content ‘of the test substance
41 composites due to the strength of the carbon-fluorine bond.
42 Similarly, empirical determination of hydrogen in test

C .2-2
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1 substance composites via commercially available
2 conventional techniques is expected to overestimate the
3 hydrogen content of the test substance composites.
4
5 The carbon content of the test substance composite can be
6 measured by determining the carbon dioxide (CO2) generated
7 by the oxidation of the sample. This oxidation may be
8 accomplished by high temperature combustion, catalytic
9 combustion, or wet chemical oxidation. The CO2 is measured

10 directly by an infrared detector or a thermal conductivity
11 detector, via absorption into a suitable solution (e.g.,
12 potassium hydroxide) and gravimetric determination, or by
13 conversion to methane for measurement via a flame
14 ionization detector.
15
16 The hydrogen content of the sample can be determined by
17 difference with knowledge of the fluorine content and
18 carbon content of the sample where the moisture content and
19 chlorine content of the sample are negligible or known.
20 Alternatively, the hydrogen content of the sample is
21 measured by determining the water generated by high
22 temperature combustion of the sample. Measurement of water
23 in the combustion gas for this analysis may be accomplished
24 by techniques such as use of an infrared detector or
25 absorption on a dessicant with gravimetric determination.
26 With empirical hydrogen determination, it is important to
27 correct for the water in the combustion gas attributable to
28 the moisture content in the sample to obtain the hydrogen
29 content of the sample; see Section C.2.l.4.
30
31 Manufacturing process knowledge of the polymers will be
32 used to review the elemental analysis results and to form
33 the basis for interpreting non-detects. For example, if
34 the hydrogen analytical result for a perfluorinated polymer
35 is less than a quantitation limit of 0.1%, then the
36 analytical result will be replaced with 0.

.37
38 C.2.l.4 Moisture
39
40 Where preparation (as described in Appendix A.4) for a
41 given test substance composite has involved dewatering, the
42 moisture (or solids) content of each such test substance
43 composite will be determined in order to provide a dry
44 basis for calculations as needed.
45
46 Moisture is determined by measuring the lo~s of weight of
47 the sample when heated under controlled conditions. A

C. 2-3
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1 representative sample is weighed and placed in a crucible
2 (or dish) and evaporated to dryness in an air or nitrogen
3 atmosphere at a defined temperature setpoint (e.g., 103 °C
4 to 105 °C) in the range of 100 °Cto 125 °C. The moisture
5 value is calculated as the loss in weight (difference
6 between the starting weight of sample and the final weight
7 of sample) divided by the starting weight of sample.
8 Similarly, a solids value can be calculated as the final
9 weight of sample divided by the starting weight of sample.

10
11 C.2.2 COMBUSTIONSTOICHIOMETRY

12
13 Combustion stoichiometry calculations as described in
14 Section C.2.2 will be performed to aid in preparation for
15 combustion testing described in Section C.2.4
16
17 First, the weight percent values from Section C.2.1 are
18 converted to molar quantities on a dry basis.
19
20 Second, based on Chapter 3 of Combustion Fundamentals for
21 Waste Incineration, (American Society of Mechanical
22 Engineers, 1974) , the reaction products for these molar
23 quantities are calculated assuming complete combustion with
24 the following rules:
25
26 a) All carbon (C) in feed converts to carbon dioxide (CO2)
27 C±O2-~CO2
28
29 b) All sulfur (5) in feed converts to sulfur dioxide (SO2)
30 5 + 02 -~ SO2
31
32 c) The halogens (Cl, F) in feed convert to hydrogen halides
33 H2 ÷ Cl2 -~ 2HC1
34 H2±F2~2HF
35
36 d) Hydrogen (H) present in feed in excess of that
37 required to yield products in item c) above will be
38 converted to water

39 2H2 ± 02 ~ 2H20
40
41 e) Nitrogen (N) from feed or air is emitted as molecular
42 nitrogen
43 N2-~N2
44
45 Third, with these rules, the balanced chemical reaction for
46 combustion of a compound can be written.

C.2-4
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1 For example,. the resulting reaction equation for a
2 hydrocarbon like methane (CH4) is
3 CH4 + 2 02 -~ CO2 + 21120

4
5 Note that the term feed in the preceding rules (a through
6 e) includes both material being combusted and the fuel
7 source of hydrogen such as methane or methanol.
8 Additionally, stoichiometric calculations as described
9 above presume that the compounds undergoing combustion are

10 essentially free of inorganic constituents.
11
12 These calculations provide the theoretical amount of oxygen
13 needed for the overall combustion reaction for the feed
14 based on the available information used in the
15 calculations. The initial estimate for the amount of
16 oxygen to be used in combustion testing will be determined
17 from this theoretical amount with adjustments for target
18 oxygen level in thermal reactor system exhaust gas. The
19 actual amount of oxygen to be used in combustion testing
20 will be based oxygen monitoring described in Section C.2T.4.
21
22 These stoichiometric calculations will also be used as
23 needed to initially estimate and adjust experimental
24 conditions for combustion testing in Section C.2.4.
25
26 C.2.3 THEHIvIOGRAVIMETRIC ANALYSIS
27
28 Thermogravimetric analysis (TGA) will be conducted to
29 determine the temperature range required for gasification
30 of each test substance composite. TGA will be conducted in

31 flowing air from room temperature to 1000°C as described in
32 Appendix B.1.
33
34 The TGA weight-loss profile for each test substance composite
35 will be evaluated to determine the temperature at which the
36 weight loss reaches a final asymptote across the temperature
37 range investigated. This temperature corresponds to the
38 point at which no further gasification (under test
39 conditions) occurs for the material and will be considered
40 the temperature for complete gasification of the material.
41
42 C.2.4 Combustion Testing
43
44 C.2.4.l Test Objective
45
46 The objective, of the testing program described in Appendix
47 C.2 is to assess the potential for waste incineration of
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1 each test substance composite to emit PFOA, based on
2 quantitative determination of potential exhaust gas levels
3 of PFOA from laboratory-scale combustion testing under
4 conditions representative of typical municipal waste
5 combustor operations in the U.S.
6
7 C..2.4.2 Experimental Apparatus
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

Combustion testing will make use of the Advanced Thermal
Reactor System (ATRS) at the University of Dayton Research
Institute (UDRI). The ATRS is a laboratory-scale, non-
f lame, batch—charged, continuous flow thermal reactor
system. The use of this non—flame thermal reactor system
gives a conservative representation of full—scale waste
incineration prior to air pollution controls.

In the ATRS, the test sample is gasified and transported to a
high temperature reactor. In the high temperature reactor,
the sample vapors are subjected to controlled conditions for
residence time and temperature. As described in Sections
C.2.4.5 and C.2.4.6, combustion products will be monitored or
collected for quantitative analysis.

A schematic of the ATRS as configured for this test program
is shown in Figure C.2-1. .

Figure C.2-1. Schematic of ATRS for this Test Program

28

.lnIet2 Inlet I
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1 The ATRS consists of a reactor assembly and in—line gas
2 chromatograph/detector system connected via an interface.
3 The reactor assembly consists of a thermally in’sulated
4 enclosure housing the sample introduction, reactor, and
5 transfer line systems.
6
7 Sample introduction for solid materials (Inlet 1) employs a
8 pyroprobe, a device designed to gasify samples by heating
9 them at a fixed rate. The main gas flow will also be fed

10 via Inlet 1, and Inlet 2 will be used to feed supplemental
11 flow.
12 ‘ ‘

13 During combustion tests, the transfer line between the
14 pyroprobe and the reactor is heated and maintained above
15 200 °C. The reactor is housed within its own small tube
16 furnace and may be independently heated to as high as 1100
17 °C. (Actual conditions for this test program are presented
18 in Section C.2.4.3.) The transfer line from the reactor to
19 the interface is heat traced to greater than 200 °Cto
20 prevent cool regions where reactor products could otherwise
21 be lost through condensation.
22
23 The interface routes the combustion exhaust gas to the in—
24 line gas chromatograph (GC) and mass selective detector
25 (MSD) or to sample collection for off-line analysis. For
26 combustion testing in this test program, the’ interface will
27 also be maintained above 200 °C. Exhaust gas monitoring’ for
28 this program is described in Section C.2.4.5.
29
30 C.2.4.3 Combustion Test Experimental Conditions
31
32 Each test substance composite will be subjected to
33 laboratory—scale incineration using the experimental
34 apparatus described in Section C.2.4.2.
35
36 C.2.4.3.1 Combustion Air

37 . . .

38 Synthetic air (mixture of 21% oxygeh and 79% nitrogen) will
39 be used in place of compressed air to prevent potential
40 interference in the experimental system due to background
41 levels of CO2 in compressed air.
42
43 C.2.4.3.2 Fuel
44 . .

45 Methanol will be used, as needed, as a supplemental fuel to
46 ensure the presence of sufficient hydrogen to convert
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33
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41
42
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1 fluorine to hydrogen fluoride (HF) and chlorine to hydrogen
2 chloride (HC1).
3

4 As noted in Municipal Solid Waste in the United States:
5 2000 Facts and Figures (EPA, 2002), paper and paper
6 products (made from wood) make up the largest component of
7 municipal solid waste (MSW). The sum of paper and paper
8 products with wood in MSWmakes up over 30% of MSW.

During the l9~ century, methanol was produced from wood and
was known as wood alcohol. Therefore, methanol can be used
in this experimental program as a surrogate for the paper
and wood fraction of MSW. .

C.2.4.3.3 Operating Conditions

The target operating conditions for the high temperature
reactor during the combustion tests for each test substance
composite identified in Appendix A.3 are presented in Table
C.2-l.

TABLE C.2-1. COMBUSTIONTEST TARGET OPERATING CONDITIONS
Temperature 1000 °C
Residence Time .2 sec

02 concentration in exhaust gas 10%

H2O concentration in exhaust gas 15%

Number of replicate runs 3

These conditions are conservatively representative of
typical furnace operating conditions of municipal waste
combustors (MWCs) and of typical secondary chamber
operating temperatures for medical waste incinerators in
the U.S. See Appendix D.4 for supporting information.

Temperature and residence time values in Table C.2-2 will
be f.ixed setpoints for these experiments. The temperature
of the high temperature reactor will be controlled within
±10 °C to assure isothermal operation.

The amount of each test substance composite fed to the ATRS
in this testing program will be a measured amount less. than
5 mg. The actual amount fed, gasification rate (determined
from TGA), air supply, and fuel supply will be adjusted to
assure that the oxygen level in the exhaust will be greater
than or equal to the concentration in Table C.2-1
throughout each test to be representative of typical MtNC
conditions. The fuel supply and air supply will also be
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1 adjusted as needed to approach the target H2O concentration
2 in exhaust gas in Table C.2-l.
3

4 The pyroprobe section final temperature (at end of
5 temperature ramp—up) will be 750 °Cor as needed to assure
6 this section is 50 to 100 °Cabove the highest temperature
7 for complete gasification across the test substance
8 composites as determined from the TGA results; see Section
9 C.2.3. This is necessary to assure complete gasification

10 of the sample of test substance composite and acommon set
11 of experimental conditions across the test materials during
12 combustion testing.
13
14 C.2.4.3.4 Blanks
15
16 A minimum of one thermal blank will be run prior to each
17 set of three combustion test runs for a given test
18 substance composite. Each thermal blank run will be at the
19 corresponding combustion test conditions with all feeds
20 except for the test substance.
21
22 C.2.4.4 Process Monitoring
23
24 ATRS process parameters in Table C.2--2 will be monitored
25 for each combustion test at key points during the test ‘as
26 noted in the table. Each combustion test will be a minimum
27 of 5 minutes in duration. If the duration of a combustion
28 test is greater than 15 minutes, each parameter in Table
29 C.2—2 will be recorded at least once every 15 minutes.
30
31 TABLE C.2-2. COMBUSTIONTEST MONITORING

Parameter Key Time for Recording

Temperature—Reactor Before & after, gasification

Temperature—Transfer line Before & after gasification

Temperature-Inlet 1 After gasification
Temperature-Inlet 2 Before & after gasification

Gas flow rate—Inlet 1 Before & after gasification
Gas flow rate—Inlet 2 Before & after gasification

Total Gas Flow rate Before & after combustion test
Make-up Gas (He) Flow rate Before & after combustion test
Pressure-Reactor Before & after gasification

3.2

33 Temperature-Inlet 1 will be recorded at the end of the
34 temperature ramp—up for gasification to monitor the
35 pyroprobe final temperature.
36
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1 The flow rate of the exhaust gas routed to the bubblers.
2 (see Section C.2.4.5.2) will be determined based on the
3 flow measurements listed in Table C.2-2.
4
5 The amount of material fed to the system will be verified
6 by weighing the pyroprobe insert cartridge before and after
7 each experiment.
8
9 Exhaust gas monitoring is described in Section C.2.4.5.

10
11 C.2.4.5 Exhaust Gas Monitoring
12
13 Combustion exhaust gas will be continuously monitored for
14 oxygen during each combustion test via in-line MSD or via
15 an oxygen monitor. CO2 in exhaust gas will be monitored via
16 in-line GC, in—line MSD, or a continuous monitor; or
17 exhaust gas will be collected in Tedlar® bags for off-line
18 analysis of CO2. Carbon monoxide (CO) in exhaust gas will
19 be monitored via in—line GC or a continuous monitor; or
20 exhaust gas will be collected in Tedlar® bags for off-line
21 analysis of CO. Tedlar® bag samples may be collected at
22 the exit of the bubblers described in Section C.2.4.6.
23
24 C.2.4.6 Exhaust Gas Sampling
25
26 Gas samples for off-line analysis will be collected as
27 described in Appendix D.l, revised as necessary pursuant to
28 Appendix C.l.2.2 if applicable.
29
30 A minimum of 60 mL of bubbler aqueous solution composite is
31 expected from each combustion test. Of this, a minimum of
32 45 mL will be directed to PFOA analysis, and the remainder
33 will be directed to fluoride ion analysis.
34
35 C.2.4.7 Exhaust Gas Analysis -

36
37 C.2.4.7.l Fluoride Ion
38
39 A portion of the composite bubbler aqueous solution sample
40 from each combustion test collected as described in Section
41 C.2.4.6 will be analyzed for fluoride ion via ion
42 chromatography using EPA Method 300.0.
43
44 C.2.4.7.2 PFOA
45
46 A portion of the composite bubbler aqueous solution sample
47 from each combustion test collected as described in Section
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I C.2.4.6 will be analyzed for PFOA via LC/MS/MS as described
2 in Appendix D.2.
3

4 As described in Appendix D.2, composite bubbler aqueous
5 solution sample results less than method detection limit
6 (MDL) will be reported as not detected. (ND), results
7 between MDL and the limit of quantitation (LOQ) will be
8 reported as not quantifiable (NQ), and numerical values
9 will not be reported.

10
11 Due to background levels of PFOA, the analytical laboratory
12 will only report numerical values for PFOA concentration in
13 the aqueous solution greater than or equal to the LOQ.
14 This is required to assure that the reported concentration
15 value is attributable to the aqueous solution sample rather
16 than to background.
17
18 C.2.5 Reporting of Results
19
20 C.2.5.1 Elemental Analysis Results
21
22 The results of elemental analysis for each test substance
23 composite (as noted in Section C.2.1) will be reported.
24 The laboratory reports will be included in an appendix to
25 the final report for incineration testing (test report).
26 - . .

27 C.2.5.2 Combustion Stoichiometry Results
28
29 Combustion stoichiometry (as noted in Section C.2.2)
30 calculations for each test substance composite will be
31 included in an appendix to the test report.
32
33 C.2.5.3 TGA Results
34
35 The temperature for complete gasification and the TGA
36 graphical results for each test substance composite (as
37 noted in Section C.2.3) will be included in an appendix to
38 the test report..
39
40 C.2.5.4 Combustion Test Results
41
42 C.2 .5.4.1 Process Monitoring
43
44 Process monitoring data (as noted i.n Section C.2.4.4)
45 recorded for each combustion test will be reported in
46 tabular form.
47
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1 C.2.5.4.2 Exhaust Gas Monitoring
2
3 Exhaust gas 02, CO and CO2 monitoring results will be
4 reported as the integrated or average value for each
5 .combustion test. CO will be reported in terms of parts per

6 million by volume (ppmv). 02 and CO2 will be reported in
7 terms of percent by volume (%).

8
9 C.2.5.4.3 Exhaust Gas Analytical Results

10
11 Results of analyses noted in Section C.2.4.7 will be
12 reported for each replicate of each combustion test.
13
14 The analytical result for each analyte in Section C.2.4.7
15 will be reported in terms of concentration (mass per
16 volume) in the bubbler aqueous solution. For each analyte,
17 this value will be used with the associated exhaust gas
18 volume to compute an exhaust gas concentration and with the
19 associated test substance mass to compute mass of analyte
20 per mass of test substance composite.
21
22 C.2.5.4.3.1 Fluoride
23
24 Fluoride ion in the’exhaust gas will be rep.orted on the
25 basis of mass of fluoride ion per mass of test substance
26 composite. The corresponding hydrogen fluoride value for
27 each will also be computed and reported for reference.
28
29 C.2.5.4.3.2PFOA
30
31 PFOA results for the bubbler aqueous solution samples will
32 be reported as described in Section C.2.4.7.2. PFOA
33 results for associated blanks will also be reported.
34
35 If present in the bubbler aqueous solution at a
36 concentration above the matrix-specific LOQ, PFOA in the
37 exhaust gas will be.reported on the basis of mass of PFOA
38 per mass of test substance. composite.

40 C.2.5.5 Release Assessment
41 .

42 In the event that PFOA is reported for the exhaust gas
43 bubbler aqueous solution at a concentration at or above the
44 LOQ (as defined in Appendix D.2) for two or more of the
45 three runs for a given test substance composite, a release
46 assessment report for the full-scale waste incineration of
47 products represented by the test substance composite will
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1 be prepared following the outline in Appendix E.2 and will
2 be included in the test report.
3
4 C.2.5.6 Test Report Outline
5
6 The outline for the test report is presented in Appendix
7 E.3. All reporting discussed in Sections C.2.5.l through
8 C.2.5.5 will be included in this test report, as

‘9 applicable. .
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1 APPENDIX D.1 .

2 EXHAUST GAS SAMPLING VIA BUBBLERS
3
4 Gas samples for off-line analysis will be collected from a
5 vent line off the interface of the thermal reactor system
6 described in Appendix C.2.4. Flexible (silicone or
7 ~equivalent) tubing will connect the vent line and a set of
8 bubblers.
9

10 Gas absorption via these bubblers will provide aqueous
11 solution (of documented content) to analyze for prescribed
12 parameters. Two to four bubblers (low pressure drop
13 impingers) in series will be used. Each bubbler will
14 contain a predetermined amount of aqueous solution, and the
15 total amount of solution at the beginning of each test run
16 will be a minimum of 55 mL. The temperature of the gas
17 exiting the last bubbler will be monitored.
18
19 An additional bubbler (which is empty) will be added to the
20 front end of this series of bubblers to serve as a knock—
21 out pot if calculations or preliminary measurements
22 indicate that greater than 10 mL of water will be produced
23 during the testing for a given material.
24
25 Upon completion of sample collection, the amount in each
26 bubbler will be weighed and recorded, and the contents of
27 the bubblers will be composited for subsequent analysis:.
28 Additionally, the flexible tubing will be rinsed with 5 mL
29 of HPLC water to collect potential condensate in the
30 tubing; this rinsate will be combined with the bubbler
31 composite prior to analysis. .

32 .

33 Bubbler aqueous solution composites will be conveyed to
34 analytical laboratory(ies) in polyethylene, polypropylene,
35 or glass container(s) .
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1 APPENDIX D.2

2 PFOA ANALYSIS BY LC/MS/MS
3

4 D.2.l Introduction
5
6 Samples to be analyzed for PFOA in this study will be
7 sub-jected to Liquid Chromatography with Tandem Mass
8 Spectrometry (LC/MS/MS) in accordance with “Method of
9 Analysis for the Determination of Axnmonium

10 Perfluorooctanoate (APFO) in Water Revision 1” (Exygen
11 method) revised per the section-by-section comments listed
12 in Section D.2.4 below. These revisions are necessary to
13 adapt a method originally developed for liter quantity
14 water samples to samples related to testing described in
15 Appendix C.
16
17 The testing programs described in Appendix C are expected
18 to generate samples of aqueous solution, methanol (e.g., as
19 used for extraction or rinsing) , and corresponding blanks.
20 The expected sample size for aqueous solution samples (from
21 exhaust gas bubbler sample collection) available for
22 analysis via this method is approximately 50 mL.
23 .

24 D.2.2 Method Summary
25 .

26 PFOA is extracted from water using a disposable C18 solid
27 phase extraction (SPE) cartridge. PFOA is eluted from the
28 cartridge with methanol. Quantification of PFOA is
29 accomplished by electrospray liquid chromatography/tandem
30 mass spectrometry (LC/MS/MS) analysis.
31
32 D.2.3 Reporting
33
34 The target limit of quantitation (LOQ) for this study with
35 this method is 50 ng/L based on prior work with water
36 samples where an 8—fold concentration via extraction using
37 C18 SPE cartridge has been demonstrated. The actual LOQ
38 will be matrix dependent; for samples (e.g., methanol
39 rinsate) where the 8-fold concentration cannot be
40 performed, the target LOQ for this study is 400 ng/L.
41
42 Sections 4.5.4 and 5 of the Exygen method explain reporting
43 for field samples such as bubbler aqueous solution
44 composites, which are distinct from blanks and spikes, as
45 follows:
46
47 Field samples in which either no peaks or peaks
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1 less than the MDL are detected at the corresponding
2 analyte retention time will be reported as ND (not
3 detected). Samples in which peaks are detected at
4 the corresponding analyt’e retention time that are
5 less than the LOQ and greater than or equal to the
6 MDL will be reported as NQ (not quantifiable).
7
8 Therefore, sample results less than method detection limit
9 (MDL) will be reported as ND, and sample results between

10 MDL and the limit of quantitation (LOQ) will be reported as
11 NQ. Numerical values will not be reported for such
12 samples. Only concentrations above the LOQ, where the.
13 reported concentration is attributable to the sample rather
14 than to background, are reported with numerical values.
15
16 Additionally, if the PFOA anion is found in a sample at a
17 concentration above the LOQ for the matrix but is less than
18 5 times the concentration found in the associated blank,
19 the result will be reported, flagged, and treated as ND.
20
21 D.2.4 Study-Specific Comments on the Method
22 ____________ .

Section Comment . —

1 • The concentration of PFOA found will be

reported directly and the mathematical
conversion for reporting as APFO mentioned in
the

4
th sentence of the 2’~ paragraph will not

be performed.
• Since the 8-fold concentration described in

the
2

r~d sentence
4

th paragraph (which forms the
basis for, the LOQ in the 3~ paragraph and the
MDL in the

4
th paragraph) is dependent on

having a minimum of 40 mL of aqueous sample
amenable to extraction using the C18 SPE
cartridge described in section 4.4 of the
method, the LOQ and MDL in the method will be
a factor of 8 higher than reported where less
than 40 mL of sample is available or where the
sample is not amenable to extraction using the
C18 SPE cartridge described in section 4.4 of
the method (e.g., methanol).

3.3 Note • The note stating “Equivalent mat erials may be
at top of substituted for those specified in this method
page 8 if they can be shown

results” will not be
this testing program.

to produce
used in the

satisfactory
analysis for
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3.3 —

Notes,
Note 1

.

~i:• The following text will be used in place of
~‘ Note 1 with respect to the PFOA analysis
‘ conducted for this testing program:

In order to avoid contamination, the use of
disposable labware (tubes, pipets, etc.) is
required.

3.3
Notes,
Note 4

• The following text will be used in place of
Note’ 4 with respect to the PFOA analysis
conducted for this testing program:

Solvents (e.g., methanol) .used for this
analysis must be checked for the presence
of contaminants by LC/MS/MS before use.

3.5
opening
text
‘prior to
3.5.1

• Where the available amount of sample is
expeCted to be much less than 1 liter,

. insufficient sample is available to prepare
the fortified matrix spikes described in the
opening text of section 3.5. In this case,
the analytical standards discussed in this
opening text will be limited to two purposes” I
,since the third purpose (matrix spike) stated
in the method cannot be done.

• Where the. available amount of sample -is
expected to be less than 80 mL ( 2 * 40), the
replicate extraction noted in the first
sentence of this item cannot be performed.

• If the sample is not an aqueous sample
amenable to extraction using the C18 SPE
cartridge described in section 4.4 of the
method, then section 4;4 is skipped such that
the sample is analyzed directly. (Note: For
such samples, the LOQ and MDL will be 8 times
higher than the values quoted in the method.)

4.3,
item b

,

4.3, .

item c

.

• As noted in comment on section 3.5 opening
text above, fortified matrix spikes will not
be prepared when the available amount of
sample is much less than 1 liter.

• Where the available amount of sample is
expected to be less than 80 mL (= 2 * 40), the
conditional repeat fortification and
extraction described in the third sentence of
this item cannot be performed.

4.4 • Extraction using the C18 SPE cartridge requires
a suitable aqueous sample. This extraction .

and the corresponding 8-fold concentration
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pointed out in the NOTE at the end of this
section cannot be performed on non—aqueous
(e.g., methanol) samples.

Flaherty, J. and K. Risha, “Method of Analysis for the
Determination of Arnmoniurn Perfluorooctanoate (APFO) in
Water Revision 1”, Exygen Method No. O1M-008-046 Revision
1, January 2003. (EPA Docket ID OPPT-2003-00l2-0040)

4.4,
item 1

• In order to measure out the 40 mL mentioned in
: this item, it is necessary to have at least 45

mL of sample to enable pipet transfer.

4.5.4,
item g

.

• A storage stability study for PFOA in water
. performed independently of the development of,

the method indicates that PFOA may be stored
in glass, polystyrene, polypropylene, or
polyethylene containers without measurable
degradation for up to 68 days prior to
extraction. Therefore, the total holding time
between sample collection and analysis for
aqueous PFOA samples in this study may exceed
the 14 day limit noted in the first sentence
of this item provided that the sample is not
held for greater than 68 days unless
additional storage stability testing justifies
a longer hold time.

4.6,
item 3

• As noted in comment on section 3.5 opening
text above, fortified matrix spikes will not
be prepared when the available amOunt of
sample is much less than 1 liter. In this
case, acceptance criteria for matrix spike
recoveries will not be considered.

5, item c

I
~

• The calculation in equation 3 in this section
will not be performed since it is not
necessary to convert the PFOA analytical
results_to APFO for this_study.

1

3
4
5
6
7
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1 APPENDIX D.3
2 WICKBOLD TORCHMETHODFOR TOTAL FLUORINE

3
4 D.3.l Introduction
5
6 “The carbon-fluorine bond is exceptionally strong, and
7 extremely vigorous conditions are needed for quantitative”
8 analysis of fluorine in organic compounds. (Kissa, 1998)
9 The “most vigorous” technique for measurement of fluorine

10 in organic compounds is “combustion in an oxyhydrogen
11 flame” referred to as the Wickbold torch. (Kissa, 1998)
12
13 D.3.2 Apparatus
14
15 A typical configuration for the Wickbold oxyhydrogen torch
16 apparatus as described by Sweetser (1956) is shown in
17 Figure D.3-l.
18
19
20
21
22
23
24
25
26 ____

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

FIGURE D.3-i.. WICKBOLD OXYHYDROGENTORCHAPPARATUS
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D.3.3 Method Description

The sample size for the standard sample boat is Up to 20 mg
for a solid or up to 5 mL for a liquid.

With the oxyhydrogen torch in operation, the sample is
pyrolyzed or vaporized with a Bunsen burner moving on a
rail below the volatilization chamber. The vapors and
pyrolysis products are swept through the oxygen-hydrogen
flame chamber operating at up to approximately 2000 °Cto
mineralize the fluorine in the sample to fluoride..ion. The
resulting fluoride ion is absorbed in the collection tower
containing water or an alkaline solution.

The absorbed fluoride ion is measured via fluoride ion—
selective electrode or ion chromatography.

The reported limit of quantitation for total fluorine via
the Wickbold Torch method is 0.5 ppm (0.5 mg/kg). The
accuracy of this method for deteriaination of total fluorine
in fluorinated polymers is exemplified by total fluorine
values of 75.35% to 75.84% for PTFE with known total
fluorine content of 76.0%. (Sweetser, 1956)

D.3.4 Safety Considerations

Use of hydrogen presents a potential fire and explosion
hazard. Use of oxygen presents a potential fire hazard.
Safe operation of the oxyhydrogen torch is assured by the
use of specialized equipment with shielding and elaborate
safety devices by well-trained personnel at a qualified
laboratory.

D.3.5 References’
35

Kissa, E. “Analysis of Anionic Fluorinated Surfactants”,
Chapter 8 in Anionic Surfactants: Analytical Chemistry -

2nd Edition, Revised and Expanded, edited by John Cross.
Marcel Dekker Surfactant Science Series, volume 73, 1998.
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1 APENDIX D.4
2 WASTE INCINERATION AND OPERATION CONDITIONS
3
4 Polymers of the sort being investigated in this testing
5 program may be present at trace to low concentrations in
6 the feedstreams to municipal waste conthustors and/or
7 medical waste incinerators in the tJ~S.
8
9 D.4.1 Types of Incinerators

10
11 D.4.2.l Municipal Waste Coinbustors
12
13 According to the Integrated Waste Services Association
14 (IWSA), there are a total of 98 waste-to-energy facilities
15 operating municipal waste combustors (MWCs) in the U.S. as
16 of 2002. (IWSA 2002) Table D.4-l summarizes the number and
17 annual capacity of these units by type of technology
18 employed.
19
20 Table D.4-1. MWC5 in 2002

Type Number of
Facilities

Annual Capacity
(million Ton/year)

Fraction
of Waste

Mass Burn 68 22.5 76.5%
Refused Derived
Fuel (RDF)

‘18 6.4 21.8%

Modular . 12 0.5 1.7%

Total 98 . 29.4 100.0%

21
22 D.4 .1.2 Hospital/Medical/Infectious Waste Incinerators
23
24 Although earlier reports indicated approximately 2400
25 medical waste incinerators in the U.S. in the l990s burning
26 approximately 846 thousand tons of hospital and
27 medical/infectious waste (EPA 1997), the current EPA Office
28 of Air Quality, Planning, and Standards (OAQPS) inventory
29 indicates that there are 116 hospital/medical/infectious
30 waste incinerators (HMIWIs) in the U.S. as of July 28,
31 2003. (EPA 2003)
32
33 This represents a greater than 90% reduction in the number
34 of operating HMIWIs in the U.S. Many medical waste
35 incinerators were closed rather than upgraded to meet new
36 emission standards, as hospitals improved their programs to
37 segregate infectious (“red bag”) waste burned in HMIWIs

38 from non—infectious (“black bag”) waste handled as
39 municipal solid waste after it leaves the hospital.
40 Consequently, the amount of segregated infectioUs waste
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1 burned in HMIWIs is expected to be less than 0.3 million
2 tons per year.
3

4 EPA notes that over 97% of medical waste incinerators are
5 controlled air modular units (EPA 2000a). Recent
6 communication with EPA OAQPS indicates that virtually all
7 existing HMIWIs are controlled air modular (two-chamber)
8 units.
9

10 D.4..2 Incinerator Operating Conditions

11
12 Many incinerators for municipal solid waste are designed to
13 operate in the combustion zone at 1800 °F (982 °C) to 2000
14 °F (1093 °C) to ensure good combustion. (EPA 1995) EPA’s
15 new source performance standards (NSPS) and emission
16 guidelines for both municipal waste combustors (MWCs) and
17 hospital/medical/infectious waste incinerators (HMIWI5) are
18 based on the use of “good combustion practices” (GCP). (EPA
19 1997, EPA 2000b, EPA 2000c, Van Reinmen 1998)
20
21 Referring to MWCs, Donnelly notes, “Design of modern
22 efficient combustors is’such that there is adequate
23 turbulence in the flue gas to ensure good mixing, a high-
24 temperature zone (greater than 1000 °C) to complete burnout,
25 and long enough residence time at high temperature (1-2
26 sec) for complete burnout.” (Donnelly 2000) The term “flue
27 gas” here refers to the gas above the grate.
28
29 With respect to HMIWI5, Van Reinmen states “any unit which
30 presently [prior to compliance date] has a [secondary
31 chamber] residence time less than two seconds at 1000 °C
32 does not meet the requirement for good combustion under the
33 new regulations.” (Van Reinmen 1998)
34
35 Similarly, most MWCs operate with a 2 second gas residence
36 time in the high temperature zone in order to assure
37 compliance with emission standards on carbon’monoxide (CO)
38 and dioxins.
39
40 D.4.2.l MWC Operating Conditions
41
42 D.4.2.l.l Mass Burn MWC
43
44 ‘Review of the IWSA Directory (IWSA 2002) indicates that
45 almost all of these mass burn units are mass burn water
46 ‘wall furnaces. Nearly all mass burn water wall furnaces
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1 have reciprocating grates or roller grates to move the
2 waste through the combustion chamber. (EPA 1996a)
3
4 Studies on the Millbury, Massachusetts mass burn water wall
5 MWC produced gas temperature versus residence time results.
6 (Scavuzzo, Strempek, and Strach 1990) Calculations based
7 on Figure 6 of this paper indicate a time-averaged
8 temperature of 2238 °F (1226 °C) over a 2 second. The
9 corresponding gas temeperature at the 2 second level from

10 this figure is 1750 °F (954 °C)
11
12 A report on the Warren County, New Jersey mass burn water
13 wall MWC indicates that the design gas temperature between
14 the grate and secondary air inject was greater than 2000 °F
15 (1093 °C) over a gas residence time of an additional 2.2
16 seconds. (Schuetzenduebel and Nobles 1990) This report
17 also shows that this MWC was designed for 2 seconds
18 residence time above 1800 °F (982 °C) between the
19 introduction of secondary air and the exit of the furnace
20 . section. (Schuetzenduebel and Nobles 1990) The temperature
21 profile (Figure 21) in the temperature correlation test
22 report’ (Schutzenduebel 1989) for this MWC shows the full
23 load gas temperature at the secondary air injection point
24 is 2650 °F, and the gas temperature at ‘the 2-second point is
25 1850 °F. Therefore, testing indicates an average
26 temperature. of 2250 °F (1232 °C) over this 2 second gas
27 residence time for the Warren County unit. A related
28 report for the Warren County MWC by the design firm
29 indicates that the exhaust gas oxygen concentration is
30 nominally 10% (dry basis). (Blount Energy Resource Corp.
31 1989)
32
33 Information from these 2 M~rJCsdemonstrates that the average
34 gas temperature across a 2 second residence time for mass
35 burn MWC5 is conservatively expected to be greater than
36 1100 °C.
37
38 Test report data from a typical mass burn MWC (Fairfax,
39 Virginia) indicates typical average furnace exit gas
40 concentrations are 10.8% oxygen (dry basis) and 18.4%
41 moisture (water). (Clean Air Engineering, 1997)
42
43 As indicated in Table D.4.l, mass burn units account for
44 over 76% of the municipal solid waste incinerated in the
45 U.S.
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Steam load low low
inter-
mediate

inter—
mediate normal normal normal high

test number PT-13 PT-14 PT-b PT—02 - PT-09 PT-08 PT—11 PT—12

Furnace
temperature (°C) 965 1004

.

1012 1022 1033 1015 1026 1049
flue gas 02 (%) 10.1 9.6 9.2 9.1 7.6 7.5 7.9 6.4

flue gas moisture 12.4 11.1 12.3 15.4 15.1 16.3 14.1 16.2

11
12 The average operating conditions for this RDF unit across
13 the range of steani loads are 1016 °C, 8.4% 02 (dry basis),
14 and 14.1% moisture.
15
16 Examination of the report and MWC temperature monitoring
17 practices indicates that these temperatures are effectively
18 combustion zone exit temperatures. Therefore, in order to
19 determine the average MWC combustion zone temperature
20 across a 2 second gas residence time, it is necessary to
21 understand the time-temperature profile of the MWC.
22’
23 Since waste combustion in this and most other .RDF units in
24 the U.S. involves burning on the grate (EPA l996a) similar
25 to the operation of mass burn MWC5, the time-temperature
26 profile in an RDF unit’is expected to be similar to that
27 described in Section D.4.2.l.l above. Based on this
28 similarity and the temperatures in Table D.4-2, the average
29 gas temperature across a 2 second residence time for RDF
30 units is conservatively expected to be greater than 1100 °C.
31
32 As indicated in Table D.4.1, RDF units account for
33 approximately 22% of the municipal solid waste incinerated
34 in the U.S.
35
36 D.4.2.l.1 Modular NWC
37
38 Modular MWCs are generally small dual—chamber units,
39 accounting for less than a total of 2% of the municipal
40 solid waste incinerated in the U.S. in 2002. Modular MWCs
41 are generally equipped with auxiliary fuel burners in the

04—22—04

1
2 D.4.2.l.2 RDF MWC

3 -

4 Furnace temperatures as well as flue gas oxygen and moisture
5 .(H2O) levels for the Mid-Connecticut RDF combustor during

6 performance tests while operating under good combustion
7 conditions across a range of steam loads (Finklestein and
8 Klicius 1994) are’ summarized in Table D.4-2.
9

10 Table D.4-2. RDF MWC - Mid-Connecticut _____ _____ _____
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1 secondary chamber. (EPA 1996a) EPA notes that the
2 secondary chamber exit temperature of modular MWC5is
3 maintained at typically 980 to 1200 °C. (EPA l996a)
4
5 A typical modular MWC in Polk County, Minnesota is operated
6 with a gas residence time of 2 seconds, in the secondary
7 chamber, a secondary chamber exit temperature in the range
8 of 1800 °F (982 °C) to 2000 °F (1093 °C) , flue gas oxygen
9 concentrations in the range of 10% to 13% (dry basis), and

10 flue gas moisture in the range of 10% to 15% (Pace
11 Analytical 2003)
12
13 Since the secondary chamber exit temperature is expected to
14 be the minimum gas-phase temperature for the’ chamber, the
15 secondary chamber average gas temperatures for modular MWCs
16 are expected to be 1000 °Cor greater.
17
18 As indicated in’section D.4.l, such modular un’its are
19 generally small MWCs and account for less than a total of
20 2% of the municipal solid waste incinerated in the U.S.
21
22 D.4.2.l.4 MWC Summary
23
24 Considering the relative quantities of municipal waste
25 burned annually in each type of MWC and the data in this
26 section, typical operating conditions for the high
27 temperature zone of most MWC5are >1000 °Caverage
28 temperature across 2 second residence time with exit gas
29 concentrations of 10% 02 (dry basis) and >15% moisture.
30
31 D.4.2.2 HMIWI Operating Conditions
32 -

33 The range of temperatures for the secondary chamber of
34 controlled air medical waste incinerators has been reported
35 as 980 to 1200 °C. (Theodore 1990) EPA notes that auxiliary
36 fuel (e.g., natural gas) is burned in the secondary chamber
37 of medical waste incinerators to sustain temperatures in
38 the range of 985 to 1095 °C and that combustion air at 150
39 to 250 % of the stoichiometric requirement is usually added
40 to the secondary chamber. (EPA 2000a, EPA l994a)
41
42 In its model plant description background document, EPA
43 notes that the average moisture content in HMIWI flue gas
44 was about 10 % based on available data, and EPA states
45 “limited data show that older [HMIWIJ units typically have
46 residence times that range from essentially 0 seconds up to
47 about 1 second.” (EPA 1994b) However, as noted above, a
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1 more recent report indicates that HMIWIs still in operation
2 have secondary chamber temperatures greater than or equal
3 to 1000 °Cwith a gas residence time of 2 seconds. (Van
4 Remninen 1998) For example, EPA studied the incinerator at
5 Weeks Hospital in New Hampshire as a typical” HMIWI with a
6 design residence time of 2 seconds in the secondary
7 chamber. (EPA l996b) During this testing, the average exit
8 secondary chamber exit temperature was 1024 °C, and the flue
9 gas oxygen concentration was 13.5%. (dry basis) (EPA 1996b)

10
11 Review of test reports for all HMIWIs in the EPA docket for
12 the’ HMIWI NSPS, and EG rulemakings that are listed in EPA’s
13 current HMIWI inventory (EPA 2003) does not refute Van~
14 Reminen’s statement above on residence time and temperature
15 and indicates HMIWI flue gas oxygen concentrations for
16 these units in the range of 10 to 15% (dry basis)and stack
17 moisture concentrations as high as 30% (after wet
18 scrubbing). (Environmental Laboratories Inc. 1993, EPA
19 1996, HDR Engineering 1994a, HDR Engineering 1994b, METCO
20 Environmental 1992, Technical Services, Inc. 1993,
21 Technical Services, Inc. l994a, Technical Services, Inc.
22 l994b) Apparently, the older HMIWIs referred to in EPA’s
23 model plant description background document either have
24 been shut down or upgraded to operate with secondary
25 chamber exit temperatures higher than 1000 °Cat a gas
26 residence time of 2 seconds.
27
28 Secondary chamber temperature of HMIWIs is monitored near
29 the secondary chamber outlet. (EPA 1994) Hence, when the
30 auxiliary burner (located on the end opposite from the
31 outlet) is in use, the average gas temperature in an HMIWI
32 secondary chamber is greater than the outlet temperatures
33 ‘ noted above. Therefore, secondary chamber average gas
34 temperatures for HMIWI5 are expected to be 1000 °C or
35 greater with a gas residence time of 2 seconds.
36
37 In summary, typical operating conditions for the secondary
38 chamber of operating EMIWIs in the U.S., are 1000 °Caverage
39 temperature across 2 second residence time with exit gas
40 concentrations of 13% 02 (dry basis) and >10% moisture.
41
42 D.4.3 Pollution Control Equipment
43
44 Over 99% of large MWC capacity operates with a spray dryer
45 absorber/scrubber. (IWSA 2003) Approximately 80% of large
46 MWC capacity operates using carbon injection as part of the
4’7 pollution control system. (IWSA 2003) Due to requirements
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1 in the NSPS (EPA 2000b) and EG (EPA 200c) for small MWC5,
2 small MWCs planning continued operation are generally
3 upgrading or have upgraded their pollution control
4 equipment to add spray dryer absorbers or other acid gas
5 control and carbon injection.
6
7 Review of EPA’s HMIWI inventory (EPA 2003) indicates that
8 essentially all HMIWI5 have some form of wet or. dry
9 scrubbing for acid gas control.

10
11 D.4.4 Summary
12
13 Approximately 30 million tons per year of municipal solid
14 waste was combusted in the United States annually in waste—
15 to-energy municipal waste combustors in 2003.
16 Approximately 0.3 million tons per year of segregated
17 medical waste was combusted annually in the United States
18 in hospital/medical/infectious waste incinerators in 2003.
19 Considering the relative amounts of waste combusted’
20 annually, typical operating ‘conditions for waste
21 incineration in the U.S. across these two classes of units
22 are as follows:
23

Average Temperature >1000 °C
Residence Time ‘ >2 sec
02 concentration in exhaust gas 10% (dry basis)
H2O concentration in exhaust gas 15%

EPA emission regulations currently in place or in place by
2005 require that operating municipal waste combustors and
hospital/medical/infectious waste incinerators have or will
have air pollution control equipment such as wet or dry
scrubbing for acid gas control.
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APPENDIX E.1 (Fluoropolymers)
OUTLINE FOR INTERIM PROGRESSREPORTING

Title: Enforceable Consent Agreement for the Laboratory-
Scale Incineration Testing of Fluoropolymers —

Interim Report

9 OPPT Docket ID No: OPPT-2003-007l

This Report covers the period from [date] - to [date]

1) List or description of significant ECA Test Program
milestones during this period:

3) Actions taken in response to difficulties: If none
indicate N/A)

4) Other information relevant to the progress of the
testing program: (If none indicate N/A)’

1
2

4
5
6

7

FINAL
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Date of Interim Report: [ date ]
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

36
37
38
39
40
41
42

2) Description of Difficulties: (If none indicate N/A)
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1 APPENDIX E.2
2 OUTLINE FOR RELEASE ASSESSMENTREPORT
3
4 As described in Appendix C.2.5.5 of this ECA, if PFOA is
5 reported for the exhaust gas bubbler aqueous solution at a
6 concentration at or above the LOQ (as defined in Appendix
7 D.2) for two or more of the three runs for a given test
8 substance composite, then the potential for release from
9 full-scale municipal and/or medical waste incineration, as

10 applicable, (including application of air pollution
11 controls) of products represented by the test substance
12 composite in the United States will be assessed to put the
13 data into perspective. At a minimum, the report will
14 follow the general outline described below and will state
15 assumptions, document the basis for the assumptions made,
16 quantitatively estimate the variability of calculated
17 estimates (based on the variability of the parameters in
18 the evaluation), and qualitatively discuss the uncertainty
19 of calculated estimates.
20
21 1.0 Introduction
22

23 • Statement of objective for combustion testing of
24 test substance composites.
25

26 • Applicability of.the laboratory-scale combustion
27 testing to full—scale municipal waste combustors
28 (MWC5) and/or medical waste incinerators (as
29 applicable) in the United States.
30
31 2.0 Summary of study results
3’2

33 • A listing of exhaust gas analytical results reported
34 for each applicable test substance composite.
35

36 • A listing of test substance composite analytical
37 results reported for each applicable test substance
38 composite.
39 .

40 3.0 Discussion
41

42 • Description of the combustion section of the ‘ -

43 applicable waste incineration process(es) being
44 evaluated’ (MWC and/or medical waste incinerator)
45 including the rationale for selecting test target
46 temperature(s) and description of typical
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1 operational parameters Cross—reference to or
2 submission of relevant parts of Appendix D.4 of this
3 ECA can satisfy this provision.
4
5 • Description of the post-combustion air pollution
6’ control equipment (e.g., lime scrubbing, carbon
7 adsorption) employed by typical operating full-scale
8 waste incineration process(es) as applicable.
9

10 4.0 Extrapolation of laboratory test results to the
11 typical waste incineration process(es), as applicable,
12 described in Section 3.0 (above) for each test
13 substance composite to be evaluated.
14 .

15 • The relevance of the subject test substance
16 composite to MWC5and/or medical waste incinerators.,
17

18 • The estimated concentration of the subject test
19 substance composite to the applicable type(s) of
20 waste incinerator. Available information on
21 hydrogen fluoride concentration in waste incinerator
22 exhaust can provide the basis for an upper bound on
23 this estimated concentration.
24

25 • A description of the extrapolation.
26

27 • A description of any assumptions used.
28
29 • Any unique qualitative or quantitative descriptors
30 of the test, the testing equipment, and the results
31 deemed necessary for informative review of the test
32 and test results.
33
34 5.0 Sensitivity Analysis
35

36 • Assessment of the impact of variability
37 (quantitative) and uncertainty (qualitative) in each
38 parameter on the evaluation results.
39 ‘~

40 6.0 Conclusions
41 . ‘ .

42 7.0 References
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1 APPENDIX E.3 .

2 OUTLINE OF TEST REPORT*~**
3

4
5 Table of Contents
6
7 Executive Summary

8
9 Introduction

10
11 I. Phase I PFOA Transport Testing
12
13 1. Experimental Apparatus
14 2. Description of Test Conditions (including deviations
15 - from protocol)
16 3. Documentation of PFOA Standard
17 4. Analytical Results
18 4.1 PFOA
19 4.2 Total Fluorine’
20 5. Transport Efficiency
21 5.1 PFOA

22 5.2 Total Fluorine
23 6. Discussion of Results
24 7. Conclusions
25
26 II. Phase II Incineration Testing (provided Phase II is performed)
27
28 1. Documentation of Test Substance Composites
29 2. Elemental Analysis Results
30 3. Combustion Stoichiometry Results
31 4. TGA Results
32 5. Combustion Testing
33 5.1 Experimental Apparatus
34 5.2 Description of Test Conditions (including deviations
35 from protocol)
36 5.3 Combustion Testing Results

37 5.3.1 Process Monitoring
38 . 5.3.2 Exhaust Gas Monitoring
39 5.3.2 Exhaust Gas Sampling and Analysis
40 5.3.2.1 PFOA
41 5.3.2.2 Fluoride
42 5.4 Discussion of Results
43 5.5 Conclusions
44
45 III. Appendices.
46
47 • Quality Assurance Report(s)
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1 . . .

2 • Report(s) from Compositing Facility(ies) (provided Phase II
3 is performed)

.4
5 • Reports from Analytical Laboratories
6

7 • Release Assessment per Appendix E.2, if applicable
8
9

10
11 * Test Report will include this information (as applicable)
12 ‘ ‘ but not necessarily in this order.
13 ‘ . ‘ .

14 ** References to literature in this report will include full
15 citations.
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APPENDIX F

UNITED STATES
ENVIRONMENTAL PROTECTION AGENCY

TESTING CONSENT ORDER FOR THE LABORATORY-SCALE INCINERATION
TESTING OF FLUOROPOLYM.ERS

EPA DocketNo. OPPT - 2003- 0071

Undertheauthorityofsection4 oftheToxic SubstancesControl Act (TSCA), 15 U;S.C.

2603,theUnitedStatesEnvironmentalProtectionAgency(EPA) issuesthistestingconsentorder,

(Order)to takeeffecton thedateof publicationofthenoticein theFederalRegisterannouncing

theissuanceofthis Order. ThisOrderincorporatestheenforceableconsentagreement(ECA) for

thelaboratory-scaleincinerationtestingofthefluoropolymer,testsubstancecompositeslisted in

AppendixA of theECA. ‘ ‘ .

SusanB.Hazen
PrincipalDeputyAssistantAdministrator
Office ofPrevention,PesticidesandToxic Substances

Date

F-i
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TAB#3

Company Specific Signature Pages

Containing C nfidential BusinessInformationi’

1 The Companyspecificsignaturepagescontamedin this section
of theECA arenotpublically availablebecauseoneor moreof the
SignatoryCompanieshaveassertedthatinformationcontainedon these
pagesis consideredby themto be entitledfor protectionasTSCA
confidentialbusinessinformation(CBI) (seePartXIV. D. of theECA
regardingconfidentialityof information) Thesanitizedversionof the
signaturepagesareavailablein thePublicVersionof this document
underTAB #3 (seePartXXIV of theECA).



TAB #4

ReplacementPagesfor

AGC ChemicalsAmericas, Inc.2

2Additionalchangesandcorrectionsto theECA documentwere
identifiedaftercompletionof thePublicReviewProcessEPA setin
placeaprocesswherebytheneededchanges(s)weremadeusingstrike-
outwith handwritten correction(s)on eachpage(i e , replacementpage)
of theECA wheresuchchangeswereneeded Eachsignatorywasasked
to acknowledgetheir concurrenceby initialing ‘anddatingeverychange
oneachECA replacementpage TheECA documentcontainedunder
TAB # 1 containsthereplacementpagesoriginatedby EPA Thepages
underthis Tab contamthosereplacementpagesco-initialedby EPA and
AGC ChemicalsAmericas,Inc. ‘ ‘ . ‘ . ‘



-

—ethene~CA~No.31781040~Ethene,tetrafluoro-, homopolymer,
CASNo. 9002-84-0;1-Propene,1,1,2,3,3,3-héxafluoro-, polymer
with .teirafluoroethene), CASNo.25067-11-2; Propane,
1,1,1 ,2,2,3,3-heptafluoro~-3- [(trifluoroethenyl)oxyj-,polymerwith /74t~L1(
tetrafluoroethene, CAS No.26655-00-5; Etheno,tetrafluor~, - ‘/~~ ~
polymerwith trifluoro(pentafluoreethoxy)ethonc;CA&No~— -

—3-1-781 01 Ot .1-Propelie,1,1,2,3,3,3-bexafluorö-,polymerwith
1,1-difluoroethene andtetrafluoroethene,CAS~No. 25190-89-0;
andpolytetrafluoroethylene, DCNNo. 630400OQ013Q~

The procedurefor constructingeachcompositeis describedin Appendix A.4. The
polymer componentsfor eachcompositewill beunfilledfirst qualityproductpolymer,
substantiallyfreeofinorganicconstituents.Bachcomponentofthe four compositesto be tested
wider this ECA- will beaccompaniedby a certificateof’analysisshowingit to meetapplicable
product specifications.

m. OBLIGATION OF SIGNATORY COMPANIES

The Companiesare boundbythetermsofthisECA asspecifiedbelow.

B. Each Company shallbe responsiblefor supplyingthe testsubstai~ce(s)it
manufacturesfor incorporationinto thecomposite(s)tobe testedimder-thisECA, as specified on
eachCompanysignaturepage andinAppendixA.3. Theschedulefor the testingprogram
includes the deadlinedateby which the Companies must submittheir contribution(s) to the
fhcility(ies) -that will be assembling thecomposites to be tested underthis ECA. Any Company
failing to comply with thisECArequirement will be in violation of this ECAas describedin 40
CFR790.65(seePartXII of this ECA). In the eventthatone ‘or more of the Companies ~re in
violation as described above then the remainingCompanieswill- inform EPA oftheproblemand
request an EPAdeterminationonhow toproceed with thetestingprogram describedunderthis
ECA. Each Company required to contribute to a particular composite is obligated tc~complete
the testingrequired by thisECA for that composite.A Company shallnot ‘be responsiblefor any
failure to perform its obligation underthisECA that is caused by circumstancesbeyond its
control, thatthe Company could not have prevented throughthe exercise of due diligence.

~ EPAusesavarietyof numericalidentification systemsfor trackingchemicals. These include ChemicalAbstract
ServiceRegistry numbers (CAS) (assignedto non-confidentiallisted chemicals), pro-manufacturenotice(PMN)
numbers(assignedby EPA whenchemicalsenterEPA’s newchemicalreviewprocess,document control numbers
(bCN) (assignedby the Confidential flusinessInformationCenter for EPA tracking), andAccession(ACC)
numbers(provided by EPA whena chemical identityrequirçsprotection asTSCA CBI). In addition, Polymer
Exemption productswill nothave aTSCA Inventory1]) numberbut mayhavea commercialtradeidentity.

Copy#2-Public Version

~p) AaueousFluoropolvmerDispersionsComrosite#4: (containing:
~ —Ethene~4etrafluoro. uotvmer ~ rnnuorornentarLuoro~rnoxyj
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- XXII. RESERVATION OF RIGHTS BY COMPANIES

By signingthis ECA, the Companies arenot admittingthattherequirementsofTSCA
Section 4 have been satisfied for promulgatinga test rule to generate the datarequired by this.
ECA.

The Compan escontendthatthe documentsgenerated for the incinerationtesting
program under this ECA areprotected from public disclosureunder5 U.S.C.section552(b)(4)
and 15 U.S.C. section2613(a)anddonot constitute studiessubjectto disclosureunder 15
U S C section2613(b) Accordmgly, thepublic miomiation disclosureprovisionsof this ECA
are, in the view ofthe Companies,a waiver oflegalrights.

XXIII. IDENTITY OF T1JJ~COMPANIES AN]) PRINCIPAL TEST SPONSOR

The PrincipalTestSponsoris:

• Fluoropolymer.Manufacturers Group
Allen Weidman
The SocietyofthePlasticsIndustry,Inc.
1801 K Streert,N.W., Suite 600K
Washington,DC 20006
202-974-5233

The Companiessubjectto thisECA are:

AGC ChemicalsAmericas,Inc.
229East

22
nd Street,

Bayonne,NJ 07002

DaikinAmerica,Inc.
20 Olympic Drive,
Orangeburg,NY 10962

to seek judicial review of anyrule thatmaybeadoptedby EPA that imposes requirements to test

any of the fluoropolymer chemicals listedin AppendixA. 1 to this ECA.

Dyneon,LLC
6744 33fh Street,
Oakdale, MN 55128

E I duPont deNemoursandCompany
—Routo141 andHenry Clay /oO’7MeTS7~
Wilmington, DE 19C80-0711

‘Zveq~ /bf6fpIf
~~)L_’ ~‘K’/a’r-’
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XXIV. SIGNATURE

ContainsNo Confidential BUsinessInformation

• TEST SPONSOR

Dyneon,L’LC 1,2

Company technicalcontactpersonfor handlingcorrespondencemarked as“Confidential”
Name: - GeorgeH. Millet
Title: Director, Quality,Environment,Health and ‘Safety

6744
33

rd Street,Oakdale,MN 55128

651-733-5637

Address:
PhoneNumber:

m~j~? Jb/i/&

Datam thetable liststhe chemical(s)andcompositecontributions,for winchDyneon,LLC is responsible The

Companydevelopedthesedatain responseto EPA’s letter ofJanuary6, 2004. There isboth aPublic and.CE!
version of thispagebecausethe Companyhasassertedthat datamtbis table areconsideredby themto be-entitledto
treatmentasTSCA confidential businessinformation (CBL) (seePaitXW D oftius ECAregardmgconfidentiality
ofinformation) -- ‘ -

2 Dyneon,LLC isobligatedunder tins ECA to perform PhaseI PFOA TransportTestmg(seePartIll C and

VILA. of thisECA). ‘ -

ECA SubjectChemicalsfor Dyneon,LLC * ‘ -

Entry ComposIte ‘CAS Registry # J CAS 9C1Name , - -

1
.

Dry non-melt -

Fluoropolymer Resin
CAS’#9002-84-0

‘ -

Ethene,tetrafluoro-, homopolyrner
‘

2

.

Dry non-melt •

Fluoropolymer Resin
-

CAS#26655-00-5 -

.

‘ ‘

Propane, 1,1,1,2,2,3,3-heptafluoro-3--
[~trifluoroethenyl)oxy]-,polymer with
tetrafluoroethene -

3 - Dry melt ‘ ‘

Fluoropolymer Resin
CAS#25067-1-1-2

-

1-Propene,1,1,2,3,3,3-hexafluoro-,
polymer with tetrafluoroethene

- 4
•

Dry melt - -

Fluoropolymer Resin
CAS #26655-00-5 Propane, 1,1,1,2,2,3,3-heptafluoro-3-

(trifluoroethenyl)oxy}-, polymer with
tefrafluoroethene -

5 Dry melt
Fluoropolymer Resin

-

CAS #25190-89-0
‘ -

-

l-Propene,1,1,2,3,3,3-hexafluoro-,
polymer with 1,1-difluoroetheneand
tetrafluoroethene

k.-f ii~h,4

6 Dry melt -

Fluoropolymer Resin
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XXIV. SIGNATURE

Contains No Confidential BusinessInformation

TEST SPONSOR

E.I. du Pont de Nemours and Company” 2

Company technical contact person for handlingcorrespondencemarked as“Confidential” ~ ~
Name: David W. Boothe 2’— (o/’e(a~
Title:
Address:
PhoneNumber~

StrategicPlanning Manager - DuPont Fluorocolutions
1 Al ~‘: ~ C!~y~Wilmington, DE 198g0-0711 i9&c�~

302-999-4091 ~ Ac&G~r~kt

ECA SubjectChemicalsfor E. I. du Pont deNemoursand Company

Entry Composite CASRegistry# I CAS 9C1Name

1 Dry non-melt
Fluoropolymer Resin

CAS #9002-84-0 Ethene, tetrafluoro-, homopolymer

2 Dry melt
Fluoropolymer Resin

CAS’#25067-11-2
- ‘

1-Propene, 1,1,2,3,3,3-hexafluoro-,
polymer with tetrafluoroethene

3 Dry melt
Fluoropolynier Resin

CAS #26655-00-5 Propane, 1,1,1,2,2,3,3-heptafluoro-3-
(trifluoroethenyl)oxy]-, polymer with
tetrafluorOéthene -

4 Dry melt
Fluoropolymer Resin

CAS#31784-04-0 Ethene,tetrafluoro-, polymer with -

trifluoro(pentafluoroethoxy)ethene

5 AqueousDispersion CAS#9002-84-0 Ethene, tetrafluoro-, homopolymer

6 AqueousDispersion
‘

CAS#25067-11-2
- -

1-Propene,1,1,2,3,3,3-hexafluoro-,
polymer with tetrafluoroethene

7 AqueousDispersion CAS #26655-00-5
.

-

Propane, 1,l,1,2,2,3,3-heptafluoro-3-
(trifluoroethenyl)oxy~-,polymer with
tetrafluoroethene

r~_L Ill l~ I - I I IlL I—~~T11~~

1 Datain the table hststhechemical(s) and composite contributionsfor winch E I du Pont deNemoursand

Companyis responsible The Companydevelopedthesedatam responseto EPA sletter ofJanuary6, 2004

2 E.I. du Pont de NemoursandCompanyisnot obligatedunder this ECA to perform PhaseI PFOATransport

Testing(seePartIII. C. andVfl.A. ofthis ECA). -
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Continued: ECA SubjectChemicalsfor Dyneon,LLC

Entry J Composite I CAS Registry # I CAS 9C1Name

7 Dry melt
Fluoropolymer Resin

CAS #35560-16-8
-

1-Propéne, 1,1,2,3,3,3-hexafluoro-,
polymer with etheneand tetrafluoroethene

• 8 - Dry non-melt --

FluoroelastomerGum
CAS #27029-05-6 1-Propene,polymer with tetrafluoroethene

‘ -

9 Dry non-melt
FluoroelastomerGum

CAS #54675-89-7

- -

1-Propene,polymer with 1,1-
difluoroethene and-tetrafluoroethene

10 Dry non-melt
FluoroelastomerGum

CAS #26425-79-6
‘

Ethene,tetrafluoro-, polymer with
trifluoro(trifluoromethoxy) ethene

11 - Dry non-melt
FluoroelastomerGum

-CAS #9010-75-7
.

Ethene,chiorotrifluoro-, polymer with9-
difluoroethene

12 Dry non-melt ,

FlüoroelastomerGum

13 Aqueous Dispersion • CAS#9002-84-0 Ethene,tetrafluoro-, homopolymer

14 AqueousDispersion CAS#25067-11-2 1-Propene,l;1,2,3,3,3-hexafluoro-,
polymerwith tetrafluoroethene

15 AqueousDispersion

- ‘

CAS #26655-00-5
- -

‘

Propane, 1,l,1,2,2,3,3-heptafluoro-3-
[(trifluoroethenyl)oxy]-, polymerwith
tetrafluoroethene

16 AqueousDispersion CAS#25190-89-0 1-Propene,1,1,2,3,3,3-hexafluoro-,
polymer with 1,1-difluoroetheneand

• ‘ ‘ tetrafluoroethene

* Entries “X’d” out indicate redactedinformation claimedasCBI by the Company.

Mf /‘/‘/‘
_~)A~-

1
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- APPENDIX A.3
COMPOSITION OF COMPOSITES TO BE TESTED

The fourcompositetestsubstancesfor this testprogram arepresentedbelowin Table A.3-l with
the fluoropolymer types, CAS numbers, andassociatedmonomersfor thesefluoropolymers.
Each fluoropolymer usedin eachrelevant testsubstancecompositewill have beenmadeusing
APFO. • -

S~-t~ca F~uaxpO1~~type
.

~S Th~e=
-~•--• ‘

~a3oci~t~d -
-

i~i~gi~’~e1 —
~ ~—~Lt
re•sin

—

?TF~ qoo2~-s4,-o
~dj~eJ.ed P~-

•
---*

~665~-OO-S
‘

-

rFEI~. P?VE
-~

ompo~site2 —

~ry neit ~
.

——

~‘~Ee ~54J61—1i’-2 LTL ~
?~74 - -

‘_________________
~66S5-OO—5
17~4~O4O

LTE!. P’~V~
~, -

• - - !, kWP. VDl~
~*~E e25a-e5~3 ~, ~

ITE 5S~0-~16—8
~po~it. 3 —

!1uo~o~1.astoLm*~
r3~oxoe~st~r
:~Q1y~e~

Oi1-17—0 ,

•

!DF, HFP
‘ -

- - -

-

- ‘

•

~u~oa1~tómer

•

5I9O~-l-O

-~ .•

L’~?L ~iFP, VDF

~aSe re~is~axbt
~Ia~ste~ae~-

4~75—~9—7~
7~~29—O5—~

~FE~v~P,p
~FE~‘p

‘~rf1uoroe1a~t~gái 6425—79—6 ‘Fe. PMVE
TFR e.~.a~tazaer~. D1O-78-~_ ~TfE, VFD
~OWtpat~Ire -

ga~to~r~
- •

‘• cHI •

TL VD~’

4 —. m02-@4—a

- . ~5067—i 1-2 !F~. HF?
~6G5~—OO—5 ~1E, VPV~I

—~~7~404 0 rz, ~VE

Confidentialbusinessinformation(CBI) regardingthechemical identity of low temperature
elastomershasbeensubmittedto EPA underseparatecover -

Table A. 3”i Teat ~ub~t#t~ CQ~ipoaiteaby type

~ql~°Li8

~ii pei~sion~

~5190—~9-O ~, HFP. VD~

A”f lb,4/IY

— _~,&_, .‘/~l?’~y
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4.2.2 Composite2

~ P, ?PA - ~
EEP, PEA, THY,’ ETEE,and HTE dry melt resins areavailable in powder form. Equalweights~*~i*1,, ~

of the-powderform ofeach,component(following the approachin theexample for CompositeZ
in Section4.1 above)will be mixedtogether in dry form to yield Composite2.

4.2.3Composite3 - ‘ -

Fluoroelastomersareavailable in slab, lump, or sheetform. Composite3 will.beprepared
following one of thefollowing approaches: - ‘

a) Equal weightsofeachcomponent(following theapproachin
- examplefor CompositeZ in Section4.1)will bemixed ona rubber

mill toproduce a homogenousslib ofpresetthicknessto yield
Composite3. ‘ -

• Or- -

b) Each componentofComposite3 will be cyrogenicallycooled’(to
maketheelastomersbrittle) andsize-reduced (e.g., ground)to

• producepowder. Equal weightsofthe powder form ofeach
component(following theapproachin the examplefor Composite

Z in Section4.1)will bemixed togetherin dry form’ to yield
Composite3. - - ‘ - -‘ - .

4.2.4Composite4 - -

AqueousdispersionsofPTFE, FEP,PFA, andTHV areavailableasdispersionscontaining20 to
- 60% fluoropolymer solidsby weight. Composite4 will bópreparedfollowing one ofthe
‘following approaches: - - -

a) Equal weights(on a dry solidsbasis)ofeachcomponent n
aqueousdispersionform (followingtheapproachin examplefor
CompositeZ in Section4.1)will bemixedtogetherin liquid form.
Solidswill be separatedfrom theresultingliquid compositeto
yield low watercontent(i.e.,drip free) finesolids.

Or

b) Solidswill be separatedfrom liquid for eachcomponentof - -

Composite4 to yield-low water content(i.e.,drip free)fine solids
for eachcomponent. Equalweightsof thesolids form ofeach
component(following theapproachin theexamplefor Composite
Z -in Section4.1)will be mixedtogetherto yield Composite4.

I



TAB#5

ReplacementPagesfor
Daikin America, Inc.1

‘Additional changesandcorrectionsto theECA documentwere
identifiedaftercompletionof thePublicReviewProcess EPA setin
placeaprocesswherebytheneededchanges(s)weremadeusingstrike-
outwith handwrittencorrection(s)on eachpage(i e , replacementpage)
of theECA wheresuchchangeswereneeded.Eachsignatorywasasked
to acknowledgetheirconcurrenceby initialing anddatingeverychange
‘on eachECA replacementpage. TheECA documentcontainedunder
TAB # 1 containsthereplacementpagesorigmatedby EPA Thepages
underthis Tabcontainthosereplacementpagesco-initialedby EPA and
Daikin America,Inc. -
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(D) Aciueous Fluoronolymer Dispersions Composite #4: (containing:
Ethens, tetrafluoro-, polymerwith trifluoro(pentafluoroethoxy)

-

8thefle, CA3 NO. 31-734040 Ethene,tetrafluoro-, homopolymer,
CAS No.9002-84.0;1-Propene, 1,1,2,3,3,3-hexafluoro-,polymer

- with .tetrafluoroethene), CASNo.25067-11-2;Propane,
1,1,1,2,2,3,~3-heptafluoro-3-[(trifluoroethenyl)oxy]-, polymerwith
tetrafluoroethenc, CAS No. 26655-00-5; Ethcno, tetrafluiorn-,-- -

polymsrwith -~ifluoro(penta4hioreethoxy)ethene,C~ASNo.

—

~~.~l7g1 04 Oi 1-Propene,1,1,2,3,3,3-bexafluoro-, polymer with
l,i-difluoroethene andtetrafluoroethene,CASNo.25190-39-0;

andpolytetrafluoroethyiene,DCNNo. 63040000013p)!

The procedurefor constructingeachcomposite is describedin AppendixA.4. The
polymer componentsforeachcompositewill be unfilled first quality product polymer,
substantiallyfreeof inorganicconstituents.Eachcomponentofthe four compositesto be tested
under thisRCA- will beaccompaniedbya certificate ofanalysisshowingit tomeetapplicable
product specifications.

III. OBLIGATION ~S1GNATORY COMPANIES

A. The Companiesareboundby the.terznsofthis RCA asspecifiedbelow.

B. Each Company.shallbe responsiblefor supplying the testsubstance(s)it
manufacturesfor incorporationinto thecomposite(s)tobe-tested-underthisECA, asspecifiedon
each Company signaturepageandin Appendix A.3. The schedulefor the testingprogram
includesthedeadlinedatebywhich the Companiesmustsubmittheir contribution(s) tothe
facility(ies) -that-will be assemblingthe compositestobe testedunderthisECA. AnyCompany
failing tocomplywith thisRCA requirement will be in violation of thisECA as described,in 40
CFR 790.65(seePartXII oftbisECA). IntheeventthatoneormoreoftheCompaniesire in
violation asdescribedabovethen theremaining Companieswill- infbnn EPA ofthe-problemand
requestanEPA determination on howto proceedwith the testingprogramdescribedunder this
RCA. Each Company required to contribute toa particularcompositeis obligated to complete
thetestingrequired by this ECA for that composite. A Company shaUnotberesponsiblefor any
failure toperformits obligation under’this RCA that is causedbycircumstancesbeyondits
control, that theCompany could nothaveprevented throughtheexerciseofduediligence.

8 EPA usesavarietyofnumericalidentificationsystemsfor trackingchemicals.Thesei~cludeChemicalAbstract

ServiceRegistrynumbers (CAS) (assignedtonon-confidentiallistedchemicals),pro-manufacturenotice(PlvtN)
numbers(assignedby EPAwhenchemicalsenter EPA’snewchemicalreviewprocess,documentcontrolnumbers
(DCN) (assignedby the ConfidentialBusinessInformationCenterfor EPAtracking),andAccession (ACC)
numbers(providedby EPA whena chemicalidentity requiresprotectionas-TSCACBI). In addition, Polymer
Exemption productswill nothavea TSCAInventory ID numberbutmayhavea commercialtrade identity.

-4..

11k’
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to seekjudicial reviewofanyrulethatmaybeadoptedby EPA that imposesrequirementsto test
anyofthefluoropolymerchemicalslistedmAppendixA 1 to thisECA

- XXII. RESERVATION OF RIGHTS BY COMPANIES

By signing this ECA, the Companiesarenot admittingthat the requirements of TSCA

Section4 havebeensatisfied for promulgating a testrule to generatethedata required by this
ECA.

The Companiescontendthat thedocumentsgeneratedfor the incineration testing
program under this RCA areprotectedfrom public disclosureunder 5 U.S.C. section552(b)(4)

and 15 U.S.C. section2613(a)and do notconstitutestudiessubject to disclosureunder IS
U.S.C.section2613(b). Accordingly, thepublic information disclosureprovisionsof thisECA
are, in theview ofthe Companies,awaiver oflegal rights.

XXIII. IDEN’iriY OF THE COMPANIES AND PRINCIPAL TEST SPONSOR

The Principal TestSponsoris: -

Fluoropolymer Manufacturers Group
Allen Weichnan
The SocietyofthePlasticsIndustry, Inc.
1801K Streert, N.W., Suite 600K
Washington, DC20006
202-974-5233

The Companies subject to this RCA are: -

AGC ChemicalsAmericas, Inc. Dyneon, LLC
229East

22
nd Street, 6744

33
rd Street,

Bayonne,NJ 07002 Oakdale,MN 55128 -

DaikinAmerica, Inc. E.I. du Pont de Nemoursand Company
20 Olympic Drive, ~ /~j~ ~y~Rce~
Orangeburg,NY 10962 Wilmington, DE-1-98800711

1ti~1 iD4/p~f
<~D

-14-
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XXIV. SIGNATURE TEST SPONSOR

Dyneon,L-LC 1.2

Company technical contact person for handlingcorrespondencemarked as“Confidential”
Name: - George H. Millet
Title: - Director, Quality, Environment, Health andSafety
Address: - 6744

33
rd Street,Oakdale,MN 55128

PhoneNumber: 651-733-5637

- ECA Subject Chemicalsfor Dyneon,LLC * -

Composite ) CASRegistry# ) - CAS 9C1Name

1 Dry non-melt -

Fluoropolymer Resin
CAS #9002-84-0

-

Ethene,tétrafluoro-, homopolymer
-

Dry non-melt
Fluoropolymer Resin

-

CAS #26655-00-5

.

Propane, 1,1,1;2,2,3,3-heptafluoro-3-
f~trifluoroetheny1)oxy]-,polymer with
~1etrafluoroethene

Dry melt
Fluoropolymer Resin

CAS#25067-11-2 1-Propene,1,1,2,3,3,3-hexafluoro-,
polymerwith tetrafluoroethene

Dry melt
Fluoropolymer Resin

-

CAS #26655-00-5 Propane, l,1,1,2,2,3,3-heptafluoro--3..
~(trifluoroetheny1)oxy]_, polymer with
tetrafluoroethene

- Dry melt .

Fluoropolymer Resin
- -

CAS #25190-89-0 1-Propene,l,1,2,3,3,3-hexafluoro-,
polymer with 1,1-difluoroetheneand
tetrafluoroethene

Dry melt
Fluoropolymer Resin

1 Data in the table lists the chemical(s)and compositecontributions for which Dyneon,LLC isresponsible. The

Company developed these data in response to EPA’s letter of January6, 2004. Thereisbotha public andCBI
versionofthispagebecausetheCompanyhasassertedthatdatain this tableare consideredby themto beentitledto
treatment asTSCA confidential business information (CBI) (seePartXIV. D of this ECA regarding confidentiality
of information).

2 Dyneon,LLC is obligated underthis ECA to perform PhaseI PFOA Transport Testing(seePart Ill. C. and

VILA. ofthis ECA).

-19-
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Continued: ECA SubjectChemicalsfor Dyneon,LLC -

Entry Composite CASRegistry# ) CAS 9C1Name

7
.

Dry melt -

Fluoropolymer Resin
CAS#35560-16-8 1-Propene, 1, 1,2,3,3,3-hexafluoro-,

polymer with etheneandtetrafluoroethene

8 Dry non-melt
Fluoroelastomer Gum

CAS#27029-05-6
-

1-Propene, polymer with tetrafluoroetheno

9 Dry non-melt
FluoroelastomerGum

CAS#54675-89-7 - 1-Propene,polymerwith 1,1-
difluoroetheneand tetrafluoroethene

10 Dry non-melt
FluoroélastomerGum

CAS #26425-79-6 Ethene,tetrafluoro-, polymer with
trifluoro(trifluoromethoxy) ethene -

11 Dry non-melt
FluoroelastomerGum

-CAS#9010-75-7 Ethene, chiorotrifluoro-, polymer with!) —

difluoroethene

12 Dry non-melt
FluoroelastomerGum

13 AqueousDispersion CAS #9002-84-0 Ethene,tetrafluoro-, homopolymer ,-

14 AqueousDispersion
-

CAS #25067-11-2 1-Propene, l,1,2,3,3,3-hexafluoro-,
polymer with tetrafluoroethen~

15 - AqueousDispersion

-

CAS#26655-00-5 Propane, 1,1,l,2,2,3,3-heptafluoro-3-
[(trifluoroethenyl)oxy}-, polymer with
tetrafluoroethene

16 Aqueous Dispersion CAS #25190-89-0 1-Propefle, 1, 1,2,3,3,3-hexafluoro-,
polymer with 1,1-difluoroethene and
tetrafluoroethene

* Entries“X’d” out indicateredacted information claimed as CBI by the Company.

- Copy #2-Public Version Contains No Confidential Businessinformation

~c-~? ip/~,~

~
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E.I. du Pont de Nemoursand Company” 2

Company technical contact person for handling correspondence markedas“Confidential”
Name: I David W; Boothe
Title: ~StrategicPlanningManager - DuPont Fluorosohition~
Address: f~Route 141 & HenryClay, Wilmington, DE1-9f~80-07-1+j~e�
Phone Number~ 302-999-4091 ~ ~ ~r f~’k~.

- - Ck~tv~7oz.. &

ECA SubjectChemicaJsfor E I du Pont de Nemoursand Company

Entry -I Composite CAS Registry# CAS 9C1 Name

I Dry non-melt
Fluoropolymer Resin

CAS #9002-84-0 Ethbne,tetrafluoro.-, homopolymer
-

2 Dry melt
Fluoropolymer Resin

CAS #25067-11-2
•

1-Propene,1,1,2,3,3,3-hexafluoro-,
polymer with tetrafluoroethene

3 Dry melt
Fluoropolymer Resin

.

CAS #26655-00-5
.

Propane,1,1,1,2,2,3,3-heptafluoro--3-
(trifluoroethenyl)oxy]-, polymer with
tetrafluoroethene -

4 Dry melt
Fluoropolymer Resin

CAS #31784-04-0 Ethene,tetrafluoro-, polymer with
trifluoro(pentafluoroethoxy)ethene -

5 Aqueous Dispersion - CAS #9002-84-0 Ethene, tetrafluoro-, honiopolymer

6 AqueousDispersion
- -

CAS #25067-11-2 1-Propene, 1,1,2,3,3,3-hexafluoro--,
polymer with tetrafluoroethene

7

-

AqueousDispersion

-

CAS #26655-00-5 Propane, 1,1,1 ,2,2,3,3-heptafluoro-3-
(trifluoroethenyl)oxy]—, polymer with
tetrafluoroethene

1 Datain thetablelists the chemical(s)andcompositecontributionsforwhichE.L4uPontdoNemoursand

Companyis responsible. The Company developedthesedata in responseto EPA’s letter of January 6, 2004.

2 El. du Pont do Nemours and Companyis not obligated under this ECA to perform PhaseI PFOA Transport

Testing(seePartIII. C. and VII.A. of this ECA). -
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Confidentialbusiness information(CBI) regarding the chemical identityoflow temperature

elastomershasbeensubmittedto EPAunderseparatecover:

- A.3-1

• APPENDIXA.3 -

COMPOSITIONOF COMPOSITESTO BE TESTED

The four compositetest substancesfor this testprogramarepresentedbelow in Table A3-1 with
the fluoropolymer types,CAS numbers,,andassociatedmonomersfor thesefluoropolymers.
Each fluoropolymer usedin eachrelevant testsubstancecompositewill havebeenmadeusing

APPO. -

Table A. 3-1- - Tanits ~t~t~fl~a Coenponiten ~

I

~9I~
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4.2.2Composite2

~ ~ ETFc~ • •. 4~~p/~,1
EEP~PEA, THV, ETEE,andHTEdry melt resinsareavailablein powderform. Equal weights?i~’
of thepowder form ofeachcomponent(following the approachin the examplefor Compositez
in Section4.1 above)will be mixed togetherin dry form to yield Composite2.

4.2.3 Composite 3 - -

Fluoroelastomersareavailablein slab,lump, or sheetform. Composite3 will beprepared
following oneofthefollowing approaches:

a) Equal weightsof eachcomponent(following the approachin
examplefor CompositeZ in Section4.1)will bemixedon a rubber
mill to produce a homogenousslab ofpresetthicknessto yield
Composite3.

Or
b) Eachcomponentof Composite3 will be cyrogenicallycooled(to

make theelastomersbrittle) andsize-reduced(e.g.,ground)to
- producepowder. Equal weightsof the powder form of each

• component(following the approachin the examplefor Composite
Z in Section4.1)will be mixedtogether in dry form to yield
Composite3.

4.2.4 Composite4

Aqueous dispersionsofPTFE, FEP, PFA, andTHY areavailable asdispersionscontaining 20 to
60% fluoropolymer solidsby weight. Composite4 will beprepared following one of’ the
following approaches:

a) Equal weights (on a dry solids basis) of each component in
aqueous dispersion form (following the approach in example for
CompositeZ in Section4.1) will bemixed together in liquid form.
Solids will be separated from the resultingliquid composite to
yield low water content (i.e., drip free) fine solids.

Or

b) Solidswill beseparatedfrom liquid for eachcomponentof
Composite4 to yield low watercontent(i.e., drip free)fine solids
for eachcomponent. Equal weightsof the solids form of each
component(following theapproachin theexamplefor Composite
Z in Section 4.1) will be mixed together to yield Composite4. -

A.4-2
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ReplacementPagesfor

Dyneon, LLC 1

lAdditional changesandcorrectionsto theECA documentwere

identifiedaftercompletionof thePublicReviewProcess.EPA setin
placea•processwherebytheneededchanges(s)weremadeusingstrike-
outwith handwritten correction(s)on eachpage(i.e., replacementpage)
of theECA wheresuchchangeswereneeded.Eachsignatorywasasked
to acknowledgetheir concurrenceby initialing anddatingeverychange
on eachECA replacementpage. TheECA documentcontainedunder
TAB # 1 containsthereplacementpagesoriginatedby EPA. Thepages
underthisTabcontainthosereplacementpagesco-initialedby EPA and
DyneonLLC. • • - • •
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(D) AqueousFluoronolvmerDislersions Cömt,ósite #4: (containing:
- Ethen~,tsirafhioro polytne~ with frfluotMluoroethoxy

)

—~the~CA~Ne. 31781-Q4-~Bthene,tètñ~flii~oró.,liomopolynier,
CASNo;9002-84.0;1-Própene,.1,1,2,3,3,3-hexafluoro-, polymer

- with .tetrafluoroethene),CASNo. 2S067~-l1.2; Propane, -

l,l,l,2,2,3,3-heptafluoro-3-[(tiifluoroethenyl)oxyj-,polymer with
tetraftuoroethenè,CASNo. 26655-~)l)-5;Ethonc,tefrafluora, -

~ely~er with ~fluaro(~entafluereethe~y)etbene~C3AgNec—-

—3-1-784O’l-Oi .1-Propefle,.1,1,23;~,3~lieithfluoro-,polymerwith
1,1-difluoroethene andtetrafluoroethene,CASNo 25190-89-0;
andpolytetrafluoroethylóne,DCNNo. 6~04OO~0M~%~’.8

Theprocedurefor qonstructhigeachcompositeis describedinA~p~ndixA.4. The
polymercomponentsfor eachcompositewill b~unfilledfirst~jualityproductpolymer,
substantiallyfreeofinorganicconstituents.Eachcomponentofthefourcompositesto betested
underthisECAwilibe acconipaniedbyacertificateofanalysisshowingit tomeetapplicable
productspecifications. - -

UI. OBLIGATION OFSIGNATORY”COMPAMES -

A. The Companiesareboundby the-termsofthis ECA asspecifiedbelow.

B. Each Company-shallberesponsiblefor supplyingthetestsubstalice(s)it
manufacturesfor incorporationinto thecomposite(s) to be testedundertins ECA,asspecified on
eachCompanysignaturepageandinAppendixA 3 The schedulef~rthe testingprogram
includesthedeadlinedatebywhi~hthe Companies must submittheircontribution(s) to the
facihty(ies)that will beassemblingthecompositesto betestedunder this ECA. Any Company
failing to complywith thisECA requirementwill bein violationofti ECA as describedin 40
CFR79065(seePartXII ofthIIBCA) In theeventthatoneor more oftheCompa,nxesarein
violation asdescribedabovethentheremainingCompanieswill informEPAoftheproblemand
requestanEPA determinationonhowto proceedwith the testingprogramdescribedunderthis
ECA. Bach Companyrequiredto contributeto aparticularcompositeis obligatedto complete
thetestingrequiredby thisECAfor that composite.A CompanyshaUnotberesponsiblefor any
failureto performits obligation underthisECA- thatis causedby circumstancesbeyondits
control,that the Companycould not have prevented throughtheexerciseofdue, diligence.

~ EPA-usesavarietyofmnnerical identificationsystemsfor tracking chemicals.These include ChemicalAbstract
ServiceRegistry numbers (CAS) (assignedto non-confidentiallistedchenucais),pre-mamifacturenotice (PMN)
numbers(assigtiédb~rEPA whenchethiàal~ ènferEPA’snewchemical reviewprocess,documentcontrolnumbers
(bCN) (assignedby theConfidentialBusinessinfonnationCenter foiEPA tracking),andAccession(ACC)
numbers(provided by EPAwhena chemicalidentity requirçsprotectionasTSCA Clii,). In addition,Polymer
Exemptionproductswill nothave aTSC~1uventoxyIt) numberbutmayhavea i~ónniercialtradeidentity.

-4-
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The Principal TestSponsoris:

Fluoropolymer.Manufacturers Group
AllenWeidman
The SocietyofthePlasticsIndustry, Inc.
1801 K Streert,N.W., Suite600K
Washington,.•DC20006
202-974-5233

AGC ChemicalsAmericas,Inc.
229East

22
nd Street,

Bayonne,NJ 07002

Daikin America,Inc.
20 Olympic Drive,
Orangeburg,NY 10962

‘Z~A’~/t~/~jg,~f
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- to seekjudicial review ofany rule that maybe adoptedby EPA that imposesrequirementsto test
any of the fluoropolymer chemicalslisted in Appendix A. 1 to this ECA.

- XXII. RESERVATIONOF IGHTS BY COMPANIES

By signingthis ECA, theCompaniesare not admitting that the requirementsofTSCA
Section4 havebeensatisfiedforpromulgatinga testrule to generatethe data required by this
ECA.

The Companiescontendthat the documentsgeneratedfor the incinerationtesting
program under this ECA areprotectedfrom public disclosureunder 5 U.S.C.section552(b)(4)
and 15 U S C section2613(a)anddo not constitutestudiessubjectto disclosureunder15
U.S.C.section2613(b). Accordingly, thepublic imiformation disclosureprovisionsof thisECA
are, ntheview oftheCompanies,a waiver of legal rights.

XXIIL IDENTITY OF TIlE COMPANIESAND PRINCIPAL TESTSPONSOR

The Companiessubjectto this ECA are:

Dyneon,LLC
• 6744

33
rd Street,

Oakdale,MN 55128

E I du Pont deNemoursandCompany

. Route 111 andHenry Clay /Q0/4t~I~ETS1R.~
Wilmington, DE 19880-0711

S
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XXIV. SIGNATURE TEST SPONSOR
Dyneon,LLC’2

Companytechnical contactpersonfor handling correspondencemarked as“Confidential”
Name: GeorgeH. Millet -

Title: Director,Quality, Environment, Health andSafety
Address: 674433thStreet, Oakdale, MN 55128
PhoneNumber: 651-733-5637

ECA Subject Chemicalsfor Dyneon,LLC *

Entry_J ComposIte J • CAS Registry# J • CAS 9C1Name

1 -

•

Dry non-melt
Fluoropolymer Resin

CAS#9002-84-0 Ethene,tetrafluoro-, homopolyrner
•

2

•

Dry non-melt •

Fluoropolymer Resin
CAS #26655-00-5

.

-

Propane, 1,l,1,2,2,3,3-heptafluoro-3-
(~trifluoroethenyl)oxy1-,polymerwith
tetrafluoroethene

3 Drymelt • • •

Fluoropolymer Resin
CAS #25067-11-2 1-Propene, l,1,2,3,3,3-hexafluoro-,

polymer with tetrafluoroethene

- 4
•

Dry melt •

FluOropolymerResin
-

~AS #26655-00-5

•

Propane,1,l,1,2,2,3,3-heptafluoro-3-
‘(trifluoroethenyl)oxyl-,polymerwith
tetrafluoroethene

5 - Dry melt .

Fluoropolymer Resin
- - •

CAS#25190-89-0
•

• -

1-Propene,1,1,2,3,3,3-hexafluoro-,
polymer with 1,1-difluoroetheneand
tetrafluoroethene -

6
•

Drymelt
Fluoropolymer Resin

• • -

•‘t~f1D/~4

wit’ (~~1

~ lb/i/b

‘ Data in the table lists-the chemical(s)andcompositecontributionsfor which Dyneon,LLC is responsible. The
Companydevelopedthesedata in responseto EPA’s letter ofJanuary6, 2004. Thereis both a PublicandCBI
versionof thispagebecausetheCompanyhasassertedthatdatain thistableareconsideredby themtobeentitledto
treatment asTSCA confidentialbusinessinformation(CBI) (seePartXIV. I). ofthisECA regardingconfidentiality
of information). • -

2 Dyneon,LLC is obligatedunder this ECA to perform PhaseI PFOATransportTesting (see-Part iii. C.and

VH.A. of thisECA). -
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Continued: ECA Subject Chemicalsfor Dyneon,LLC

Entry Composite CAS Registry# CAS 9C1Name

7 Dry melt
Fluoropolymer Resin

CAS #35560-16-8 1-Propene,1,1,2,3,3,3-hexafluoro-,
polymer with etheneandtetrafluoroethene

8 Dry non-melt
FluoroelastomerGum

CAS#27029-05-6 1-Propene,polymer with tetrafluoroethene

9 Dry non-melt
FluoroelastomerGum

CAS#54675-89-7 1-Propene,polymerwith 1,1-
difluoroetheneandtetrafluoroethene

10 Dry non-melt
Fluoroelastomer Gum

CAS#26425-79-6
.

Ethene,tetrafluoto-,polymerwith
trifluoro(trifluoromethoxy) ethéne

11 Dry non-melt
FluoroelastomerGum

-CAS#9010-75-7
-

Ethene,chiorotrifluoro-, polymerwith -

difluoroethene

12 Dry non-melt
FluoroelastomerGum

13 AqueousDispersion CAS #9002-84-0 Ethene,tetrafluoro-,homopolymer

14 Aqueous Dispersion CAS#25067-11-2 l-Propene, 1,1,2,3,3~3-hexafluoro-,
polymer with tetrafluoroethene

15 AqueousDispersion CAS #26655-00-5 Propane, 1,1,l,2,2,3,3-heptafluoro-3-
[(tnfiuoroethenyl)oxy]-,polymerwith
tetrafluoroethene

16 AqueousDispersion CAS#25190-89-0

• •

1-Propene,1,1,2,3,3,3-hexafluoro-,
polymer with 1,1-difluoroetheneand
tetrafluoroethene -

• Entries“X’d” out indicateredacteciinfonnationclaimed asCBI by the Company.
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XXIV. SIGNATURE TEST SPONSOR

E.I. du Pont de Nemours and Company 1, 2

Companytechnicalcontactpersonfor handlingcorrespondencemarkedas“Confidential” ~ /t)/~/()~~

Name: • DavidW. Boothe
Title:

Th4u~c~ts
StrategicPlanningManager- DuPont Fluorocolutions

Address: r~Routei’ll & HenryClay, Wilmington, DE 19880-0711 z9go�
PhoneNumber~ 302-999-4091 ~ g~~-~

• Ck,t~~ 70?-

ECA SubjectChemicalsfor E. I. du Pont deNemoursand Company

Entry Composite CAS Registry# CAS 9C1Name

1 Dry non-melt
FluoropolymerResin

• CAS #9002-84-0 Ethene,tetrafluoro-, homopolymer

2 Dry melt
Fluoropolymer Resin

CAS #25067-11-2
-

1-Propene,1,1,2,3,3,3-hexafluoro-,
polymerwith tetrafluoroethene

3

.

Dry melt
Fluoropolymer Resin

CAS#26655-00-5
•

Propane, 1,l,l,2,2,3,3-heptafluoro-3-
(trifluoroethenyI)oxy]-,polymer with
tetrafluoroéthene

4 Dry melt
Fluoropolymer Resin

AqueousDispersion

CAS #31784-04-0 Ethene,tetrafluoro-, polymerwith
trifluoro(pentafiuoroethoxy)ethene

Ethené, tetrafluoro-, homopolymer5 - CAS#9002-84-0

6 AqueousDispersion
• • •

CAS #25067-11-2 1-Propene, 1,1,2,3,3,3-hexafluoro-,
polymer with tetrafluoroethene

7 • AqueousDispersion CAS#26655-00-5 Propane, 1,1,1,2,2,3,3-heptafluoro-3-
(trifluoroethenyl)oxy]-, polymer with
tetrafluoroethene -

1 Datain thetablelists thechemical(s)andcompositecontributionsforwhich E.I. duPont deNemoursand

Companyisresponsible. The Company developedthesedata in responseto EPA’s letter ofJanuary 6, 2004.

2 E.L du Pont de NemoursandCompany isnotobligatedunder this ECA toperform PhaseI PFOA Transport

Testing(see Partifi. C. andVll.A. ofthis ECA).
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APPENDIXA.3

COMPOSITION OF COMPOSITESTO BE TESTED

The four compositetestsubstancesfor this testprogram arepresentedbelow in Table A.3-l with
the fluoropolymer types,CAS numbers, and associatedmonomersfor thesefluoropolymers.
Each fluoropolymer usedin eachrelevanttestsubstancecompositewill havebeenmadeusing
APFO.
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Confidentialbusinessmformation(CBI) regardingthe chemical identity qf low temperature
elastomershasbeensubmitted to EPA under separatecover,:
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4.2.2Composite2
f7)1~ft/1 ETFE -

EEP,PEA, THV,—&TEE, andHTE dry melt resinsareavailable in powder form. Equal weights
of thepowder form ofeachcomponent(following the approachin the examplefor CompositeZ
in Section4.1 above)will bemixed togetherin dry form to yield Composite2.

4.2.3 Composite3 • -

Fluoroelastomersareavailablein slab,lump,or sheetform. Composite3 will beprepared
following oneof the following approaches:

a) Equalweightsofeachcomponent(following theapproachin
examplefor CompositeZ in Section4.1)will bemixed ona rubber
mill toproducea homogenousslabofpresetthicknessto yield
Composite3.

Or

b) EachcomponentofComposite3 will be cyrogenicallycooled(to
maketheelastomersbrittle) andsize-reduced(eg , ground)to
producepowder. Equalweights of thepowder form of each

• component(following the approachin the examplefor Composite
Z in Seôtion4.1)will be mixed togetherin dry form to yield
Composite 3. -

4.2.4 Composite4 -

AqueousdispersionsofPTFE,FEP, PFA, andTHV areavailableasdispersionscontaining20 to
60% fluoropolymer solidsby weight. Composite4 will be preparedfollowing oneof the
following approaches: • •

a) Equalweights(onadry solidsbasis)of each component in -

aqueousdispersionform (following theapproachin examplefor
CompositeZ in Section4.1)will bemixed togetherin liquid form.
Solidswill be separatedfrom the resultingliquid compositeto
yield low water content(i e, drip free) fine solids

Or

b) Solidswill be separatedfrom liquid for eachcomponentof
Composite4 to yield low watercontent (i.e.,drip free) fine solids
for eachcomponent. Equalweightsof the solids form ofeach
component(following theapproachin theexamplefor Composite

• Z in Section4.1)will bemixed togetherto yield Composite4.

r

LIL~
aq ~
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• ReplacementPagesfor
E.I du Pont de Nemoursand Company~

lAdditional changesandcorrectionsto theECA documentwere

identifiedaftercompletionof thePublicReviewProcess.EPA setin
placeaprocesswherebytheneededchanges(s)weremadeusingstrike-
outwith handwritten correction(s)on eachpage(i.e., replacementpage)
of theECA wheresuchchangeswereneeded.Eachsignatorywasasked
to acknowledgetheir concurrenceby initialing anddatingeverychange
on eachECA replacementpage. TheECA documentcontainedunder
TAB # 1 containsthereplacementpagesoriginatedby EPA. Thepages
underthis Tab containthosereplacementpagesco-initialedby EPA and
E.I du PontdeNemoursandCompany.
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(D) Aciueous FluoropolymerDispersions Comi,osite #4: (containing:
-~thanø,~-tetraTh~oro-,polymer with ti~fluo~fluoro~thoxy

)

ethene, CA$ Na. 31781 04-0~Ethene, tetrafluoro-,hoinopo1ymer,
CASNo. 9002-84-0;1-Propene,1,1,2,3,33-hexafluoro-,polymer
with .tetrafluoroethene),CAS No.25067-11-2;Propane,
1,1,1,2,2,3,3-heptafluoro-3-[(trifluoroethenyl)oxy]-, polymer with
tetrafinoroethene, CAS No. 26655-00-5; Ethono,totrafluoro , —

~plymerwith ~ifIuere(pen~fluoreethe,~y)ethene;CASNe

.

—4-178101 Oi 1-Propene,l,l,2,3,33-.bexafluoro-,polymerwith
1,1-difluoroethene andtetrafluoroethene,CASNo.25190-89-0;
andpolytetrafluoroethylene,DCN No. 630400OQ013~2)’~!

Tile procedurefor constructingeacilcomposite is describedinM~pendixA.4. The
polymer componentsfor eachcompositewill be unfilled first quality productpolymer,
substantiallyfreeofinorganicconstituents.Eachcomponentofthe four composites to be tested
wider this ECA- will be accompaniedby a certificateofanalysisshowing it to meetapplicable
productspecifications.

III. OBLIGATION OF SIGNATORY COMPANIES

A. The Companiesarcbound bytheterms ofthis ECA asspecifiedbelow.

B. Each Companyshallberesponsiblefor supplying thetestsubstance(s) it
manufacturesfor incorporationinto thecomposite(s)to be testedwider this ECA, asspecifiedon
eachCompanysignaturepageandin AppendixA.3. The schedulefor thetestingprogram
includesthedeadline dateby which theCompaniesmustsubmittheircontribution(s)-tothe
facility(ies) that will beassemblingthecompositesto be testedundertins ECA Any Company
failing to complywith thisECA requirementwill be in violation of thisECA asdescribedin 40
CFR 790.65(seePartXII ofthis ECA). In theevent thatoneormoreoftheComp~rniesarein
violationas described above thentheremaining Companieswill inform EPA oftheproblem and
requestanEPA determination onhow toproceedwith thetestingprogramdescribed under this
ECA. EachCompanyrequired to contribute toaparticularcompositeis obligatedtocomplete
thetestingrequired by this ECA for that composite. A Companyshallnotberesponsiblefor any
failure toperformits obligation underthisECA thatis causedby circumstancesbeyondits
control, that the Companycouldnot haveprevented throughthe-exerciseofduediligence.

~ EPA usesa varietyofnumericalidentificationsystemsfor tracldng chemicals.These include ChemicalAbstract
ServiceRegistrynumbers(CAS) (assignedto non-confidential listed chemicals),pro-manufacturenotice (PMN)
numbers(assignedby EPAwhenchemicalsenter EPA’s new chemicalreviewprocess, document control numbers
(DCN) (assignedby theConfidentialBusinessInformation Center for EPAtracking),andAccession(ACC)
numbers (providedby EPA when a chemicalidentity requirçsprotection asTSCA CEI). In addition, Polymer
Exemptionproductswill nothave a TSCA Inventory ID numberbut mayhave acommercial tradeidentity.

-4-
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- XXII. RESERVATION OF RIGHTS BY COMPANIES

By signingthis RCA, the Companiesarenot admitting that therequirements ofTSCA
Section4 havebeensatisfiedforpromulgatingatestrule to generatethedatarequiredby this
RCA.

The Companiescontendthat thedocumentsgeneratedfor the incineration testing
programunder this RCA areprotected from public disclosureunder 5 U.S.C.section552(b)(4)
and15 U S C section2613(a)and do not constitutestudiessubject to disclosureunder15
U.S.C.section2613(b). Accordingly,thepublic informationdisclosureprovisionsofthis ECA
are;intheview of theCompanies,awaiverof legal rights. -

XXffl. IDENTITY OF THE COMPANIES AND PRINCIPAL TEST SPONSOR

The PrincipalTest Sponsor is:

Fluoropolymer ManufacturersGroup
Allen Weidman
The Societyof thePlasticsIndustry, Inc.
1801 K Streert,N.W., Suite600K
Washington,DC 20006
202-974-5233

AGC ChemicalsAmericas,Inc.
229 East22~Street,
Bayonne,NJ07002

DaikinAmerica, Inc.
20 Olympic Drive,
Orangeburg, NY 10962

E I du Pont de NemoursandCompany
---Route 111 andHenryClay— /~yj7

• Wilmington,DEI9SgO0711 I?898
~%tqs’ i*/~f~i
~ io~oc~

Copy #2- Public Version • Contains NoConfidential BusinessInformation

• to seekjudicial reviewofany rule that maybe adoptedby EPA thatimposesrequirements to test
anyofthe fluoropolymerchemicalslistedin AppendixA. 1 to thisECA.

The Companiessubjectto thisECA are:

Dyneon,LLC
674433rdSfreet,

Oakdale,MN55128

-14-
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XXIV. SIGNATURE

Contains No Confidential BusinessInformation

TEST SPONSOR
Dyneon,LLC ~2

Companytechnical contactpersonfor handlingcorrespondencemarked as“Confidential”
Name: GeorgeH. Millet
Title: Director, Quality, Environment, Health andSafety
A&lress: 6744

33
rd Street, Oakdale, MN 55128

PhoneNumber: 651-733-5637

Entry ComposIte • CAS Registry# CAS9C1Name

1
•

Dry non-melt
Fluoropolymer Resin

CAS#9002-84-0
•

Ethene,tetrafluoro—, homopolyrner
•

2 Dry non-melt
Fluoropolymer Resin

CAS #26655-00-5
• •

-

Propane, 1,l,l,2,2,3,3-heptafluoro-3-
[~trifluoroethenyl)oxy]-,polymer with
tetrafluoroethene

3 Dry melt • • • -

Fluoropolymer Resin
CAS #25067-11-2

•

1-Propene,1,1,2,3,3,3-hexafluoro-,
polymerwith tetrafluoroethene

4 Dry melt •

Fluoropolymer Resin
CAS #26655-00-5 Propane, l,1,l,2,2,3,3-heptafluoro-3-

(trifluoroethenyl)oxy]-, polymer with
tetrafiüoroethene

5 -

•

Dry melt .

Fluoropolymer Resin
•

CAS#25190-89-0
•

l-Propene,1,1,2,3,3,3-hexafluoro-,
polymer with 1,1-difluoroetheneand
tetrafluoroethene

6
•

Drymelt •

Fluoropolymer Resin
• • • • - -

2 Dyneon,LLC is obligated underthis ECA to perform PhaseI PFOA TransportTesting (see Part ifi. C.and

Vll.A.ofthisECA). • • •

• -19-

E•CA SubjectChemicalsfor Dyneon,LLC *

~tS.

~zv’? lb/i/i

~~:cIDJICIJO

Datain the tableliststhe chemical(s) andcompositecontributions for which Dyneon,LLC isresponsible The

Company developedthesedata in responseto EPA’s letter of January6, 2004 Thereisboth a PublicandCBI
versionof thispage because the Companyhasassertedthat data in thistable are considered by then to beentitled to
treatmentasTSCA coiifidential business’information(CBI) (seePart.Xlv. D.ofthisECA regardingconfidentiality
of infomiation). -

~1~
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Continued: ECA SubjectChemicalsfor Dyneon,LLC

Entry Composite J CASRegistry # I CAS 9C1Name

7
-

Dry melt
Fluoropolymer Resin

• CAS #35560-16-8 1-Propene,1,1,2,3,3,3-hexafluoro-,
polymer with etheneand tetrafluoroethene

8
• •

Dry non-melt
Fluoroelastomer Gum

CAS #27029-05-6 1-Propene,polymer with tetrafluoroethene
.

9 Dry non-melt
FluoroelastomerGum

CAS#54675-89.7
•

1-Propene, polymerwith 1,1-
difluoroetheneand tetrafluoroethene

10 Dry non-melt
FluoroelastomerGum

CAS#26425-79-6
• •

Ethene, tetrafluoro-,polymer with
trifluoro(trifluoromethoxy) ethene -

11 Dry non-melt
FluoroelastomerGum

•CAS #9010-75-7
•

Ethene,chiorotrifluoro-, polymerwith
difluoroethene

~

Ethene,tetrafiuoro-,homopotymer

12 Dry non-melt •

FluoroelastomerGum •

13 AqueousDispersion CAS#9002-84-0

14
•

AqueousDispersion CAS #25067-11-2 1-PropOne,1,l,2,3,33-hexafluoro-,
polymerwith tetrafluoroothene

15 AqueousDispersion ~AS #26655-00-5

• •

Propane, 1,1,1,2,2,3,3-heptafluoro-3-
~trifiuoroetheny1)oxy]-,polymerwith
tetrafluoroethene

16 AqueousDispersion - CAS#25190-89-0 1-Propene,1,1,2,3,3,3-hexafluoro-,
polymer with 1,1-difluoroetheneand
tetrafluoroethene

* Entries“X’d” outindicateredactecfinformationclaimedasCBI by the Company.

-20-
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XXIV. SIGNATURJ~ TESTSPONSOR

E.I. du Pont de Nemoursand Company1’ 2

Companytechnicalcontactpersonforhandlingcorrespondencemarkedas“Confidential” A~i°iD1
1~/~

Name: : David W~Boothe
Title: _~StrategicPlanningManager - DuPont FluoroEolütions JJI2/~
Address: ~Route i’ll & HenryClay,Wilmington,DE-19880-0711 IC~�
Phone Number~ L ~ ~• ~4rTLit~ ?~‘kq

ECA SubjectChemicalsfor E. I. du Pont deNemoursand Company

Entry J Composite J CAS Registry # CAS 9C1Name

I Dry non-melt
Fluoropolymer Resin

CAS#9002-84-0 Ethene,tetrafluoro-, homopolymer

2 Dry melt
Fluoropolymer Resin

CAS#25067-11-2 1-Propene,1,1,2,3,3,3-hexafluoro-,
polymerwith tetrafluoroethene

3

•

Dry melt
Fluoropolymer Resin

CAS #26655-00-5
.

Propane, 1,1,1 ,2,2,3,3-heptafluoro-3-
(trifluoroethenyl)oxy]-,polymerwith
tetrafluoroethene

4 Dry melt
Fluoropolymer Resin

CAS #31784-04-0 Ethene,tetrafluoro-,polymerwith
trifluoro(pentafluoroethoxy)ethene

5 Aqueous Dispersion • CAS #9002-84-0 Ethene, tetrafluoro-, homopolymer

6 Aqueous Dispersion CAS#25067-11-2 l-Propene, 1,1 ,2,3,3,3-hexafluoro-,
polymer with tetrafluoroethene

7 Aqueous Dispersion CAS#26655-00-5 Propane,1,1,1,2,2,3,3-heptafluoro-3-
(trifluoroethenyl)oxy~-, polymer with
tetrafluoroethene

Data in the table liststhe chemical(s)andcompositecontributions for which E.I. du Pont deNemoursand

Company is responsible.The Companydevelopedthesedata in responseto EPA’s letterof January6, 2004.

2 E.I. du Pont de Nemoursand Companyis notobligated under this ECA to perform PhaseI PFOA Transport

Testing (see Part III. C. and VILA. of this ECA).

-23-
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APPENDIXA.3
COMPOSITION OF COMPOSITES TO BE TESTED

The four composite testsubstancesfor this testprogramarepresentedbelowin TableA.3-l with
the fluoropolymer types,CAS numbers, andassociatedmonomersfor thesefluoropolymers.
Each fluoropolymer used in eachrelevant test substancecompositewill have beenmadeusing
APFO.

~abie A. 3~’.L T~1. *t4~Lc~- 43omo~iteab~yr~ype

1 :~~tSub~-t~n~
••••••••••••--——---

~oi~o5ite I — •~

Dry r~~ni~1~
reaixi

W ~••••o

~••-••-••--•---•-•-•-•••••••.~•-----•••••••••••.•.•• .
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~
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•

~oi~per~ion~
• •

• • •

••~••••••~~

- ~ ~E.
E

• ~60~16~ ~rr~
- - -.

r~et~i~ ~iZ—i7—O •~D-F,R2’P
~ - - -1 • -

!1ub~ot1~tomer ~ ~~RF?, VDF

1~_~• ~ .•-•-

t~e ~i~aot 54~75—a-~--7, ~
;~1aat~fl:t~$

1tLQL~

2~—O5--6-

~42~—79-~ ~, p~y~
-:—-—~~‘—~—--—W~I •~ •FE a UDID—75-1

~w tpatt~ .
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~ i --—-—-———_~~~

E’TI~ ~OO2-~4-O
•

-Fl, ~U
.

--—

L~P~
~_____________

• . ••-•.

•

~t5C67~12-2
~ •

E~E~j~’p
~I•~ ?pV~

— •• —~ .~7i~4ot—a -

~~~••••• .•: S1~U

4~”1~bJj/bY
f;~r~~&ic)j tc1oq~

Confidentialbusinessinformation (CBI) regarding thechemical identity of low temperature
elastomershasbeensubmittedto EPA under separate cover:

A.3-1
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4.2.3 Composite 3

Or

4.2.4Composite4

Or

Contains NoConfidential BusinessInformation

4.2.2Composite2
~P)17PA ETFE - •

EEP,PEA- THV,-ETEE,andHTE dry melt resins are available in powder form. Equal weights
of the -•powder form of eachcomponent(following the approachin the examplefor CompositeZ
in Section 4.1 above)will be mixed together in dry form to yield Composite 2.

• Fluoroelastomersare available in slab,lump, or sheetform. Composite3 will beprepared
following oneof thefollowing approaches:

a) Equal weightsofeachcomponent(following theapproachin
examplefor CompositeZ in Section4 1)will be mixedonarubber
mill to produce a homogenousslab ofpresetthicknessto yield
Composite3. •

b) EachcomponentofComposite3 will be cyrogenicallycooled(to
make the elastomersbrittle)and size-reduced(e.g.,ground)to

• producepowder. Equalweightsofthepowderform ofeach
• component(following theapproachin the example for Composite

Z in Section4.1)will bemixed togetherin dry form to yield
- Composite3.

• AqueousdispersionsofPTFE,FEP,PFA, and THV arcavailableasdispersionscontaining20 to
60% fluoropolymersolidsby weight. Composite4 will be prepared following oneof the
following approaches:

a) Equalweights(ona dry solidsbasis)ofeachcomponentin
aqueousdispersionform (following theapproachin examplefor
CompositeZ in Section4.1)will bemixedtogetherin liquid form.
Solidswill be separatedfrom the resulting liquid compositeto
yield low water content (i.e.,drip free) fine solids.

b) Solidswill be separatedfrom liquid for eachcomponentof -

Composite4 to yield low watercontent(i.e.,drip free) fine solids
for eachcomponent. Equalweightsof thesolidsform ofeach

•component(following the approach in the example for Composite
in Section4.1)will bemixed togetherto yield Composite4.

A.4-2


