>

Operating Scenario: OS — 13

10. Operating Schedule: (Source/Operating Scenario that best characterizes Calendar Year 2007)
Hours per Day ( 24 ) Daysper Week ( 7 ) Weeks per Year ( 52 )

Emission Source/Group ID: NS-C

1. Typical Start & End Times For Operating Scenario:  Start: 0 End: 2359
J2. Seasonal Periods Percent Annual Througchput:
.2] ;g;Feb + Dec 25% Ez\gzl;ch—May 25% ;lg(l;;—Aug. 259 ggg;.—Nov. 25%,
13. Actual Emissions per Pollutant Listed :
Attach calculations and documentation of emission factors or other estimation methods used.
Emissions— Emission Control
GHG GHG Estimation Efficienc Emission
Pollutants CAS Pollutants Method (;?)de (Net afcery Factor Ef Control
(Tons/Year) (See Instructions) all controls)
2007
Criteria Emissions— En.1issi(')n Control o
(NAAQS) Pollutant Criteria Estimation Efficiency Emission Ef Control
Pollutants Code Pollutants Method dee (Net after Factor
(Tons/Year) (See Instructions) all controls)
2007
CO CO 08
NOx NOx 08
TSP TSP 08
PM10 PM10 08
PM2.5 PM2.5 08
S0O2 SO2 08
vocC VOC 11.8 08 89.6
HAP/TAP Emissions E’fliSSi‘.m C011.tl'01 o
Pollut?nts (In (see iriﬁuitions) HAP/TAPS I\/IE(:’:stt];gzlag?)ltlie I(g:;i 3::1'121}17 El?:ll::::'n EF Control
Alphabetical Order) (Pounds/Year) .
(See Instructions) controls)
2007
Acetonitrile 75-05-8 187 08 0
Hydrogen fluoride
(hydrofluoric acid as
mass of HF— 7664-39-3 1067 08 99.6
Component of
Fluorides)

59



CONFIDENTIAL INFORMATION

Supporting documentation for the determination of air emissions from this emission
source contains DuPont Confidential Business Information, which if made public would
divulge the manufacturing method, process, and/or capacity, and has therefore been
intentionally excluded from the Public Copy of this Air Emissions Inventory as allowed
by North Carolina General Statutes §132-1.2, §143-215.3C(a), and §143-215.65.
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2007 Emission Summary Report date 4/3/2008
Prepared by Amy Martin

A. VOC Emissions Summary

PE/PM Total
Nafion® CAS Chemical Name CAS No. Emissions | Accidental | Emissions
Compound (ths) Releases (Ibs) (Ibs)
COF2 Carbonyl Fluoride 353-50-4 1,031 0 1,031
PAF Perfiuoroacetyl Fluoride 354-34-7 1,715 0 1,715
PMPF Perfluoromethoxypropiony! fluoride 2927-83-5 1,260 0 1,260
PEPF Perfluoroethoxypropionyl fluoride 1682-78-6 507 0 507
PMVE Perfluoromethyl vinyl ether 1187-93-5 5,629 2 5,531
PEVE Perflucroethyl vinyl ether 10493-43-3 1,722 1] 1,722
HFP Hexafluoroproplyene 116-154 5,318 0 5,318
HFPO Hexafluoroproplyene Epoxide 428-59-1 5,812 440 6,252
AN Acetonitrile 76-05-8 187 0 187
HFPQ Dimer | Perfluoro-2-Propoxy Propionyl Fluoride 2062-98-8 9 0 9
MD 81 0 81
HydroPEVE 16 4] 16
PPVE Perflucropropy! vinyl ether 1623-05-8 16 0 16
Total VOC Emissions (lbs) 23,205 442 23,647
Total VOC Emissions (tons) 116 0.2 11.8
B. VOC Control Device Efficiency
VOCs Generated VOCs Emitted After Control
Point ) . Point Source
Source Equipment Emissions Emissions Equipment
Generated (Ibs) Total VOC (ibs) Emissions Total VOC
(Ihs) Generated (lbs) (lbs) Emitted (Ibs)
797,932 5,947 803,878 17,258 5,947 23,205
803,878 Ib VOC generated 780,674 Ib VOC removed in control device
23,205 1b VOC emitted / 803,878 Ib VOC generated
= 780,674 1b VOC removed in control device = 97.11% VOC control device efficiency
C. Toxic Air Pollutant and Hazardous Air Pollutant Summary (TAPS/HAPS)
. PE/PM Total
Nafion® CAS Chemical Name CAS No. Emissions | Accidental Emissions
Compound (Ibs) Rel (Ibs) (Ibs)
HF Hydrogen Fluoride 7664-39-3 1,067 0.00 1,067
Acetonitrile  |Acetonitrile 75-05-8 187 0.0 187




Vinyl Ethers South
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Air Emissions Inventory

D. HF Control Device Efficiency

/

~

904 Ib HF emitted from Point Sources

(100%-99.6%) Stack Efficiency

226,058 Ib HF sent to control device from Point Sources

226,059 b HF sent to control device from Point Sources
1,067 Ib HF emitted (all sources)

224,992 Ib HF removed in control device

224,992 Ib HF removed in control device
226,059 Ib HF generated
99.53% HF control device efficiency

E. Overall Emission Control Device Efficiency

+

~

803,878 Total Ib VOC generated
226,059 Total Ib HF generated

1,029,938 Ib total emissions generated

780,674 Total Ib VOC removed in control device
224,992 Total Ib HF removed in control device

1,005,665 b total emissions removed in control device

1,005,665 Ib total emissions removed in control device

1,028,938 Ib total emissions generated

97.64% Overall emission control device efficiency

Summary
Page 2 of 2



Vinyl Ethers South Air Emissions Inventory PE-PM Emissions
’ Page 1 of 8

¢ 1
2007 AIR EMISSIONS INVENTORY SUPPORTING DOCUMENTATION

Emission Source ID No: NS-C
Emission Source Description: VE-South PEPM Manufacturing Process

Process & Emission Description: The VE-South PEPM manufacturing process is a continuous chemical reaction. All emissions from the process
are vented through the VE-South Waste Gas Scrubber (Control Device ID No. NCD-Hdr2) which has a documented control efficiency of 99.6% for
all acid fluoride compounds. Some emitted compounds are assumed to pass completely through the scrubber, so the control efficiency for those
compounds is assumed to be 0%. The control of emissions of specific compounds will be addressed and detailed in the following pages.

The PEPM process in VE-South emits compounds in the acid fluoride family. In the presence of water (such as in atmospheric moisture), these
acid fluorides can eventally hydrolyze to hydrogen fluoride. For the purpose of this emissions inventory, a conservative approach will be taken and
the acid fluorides will be reported both as a VOC and as the equivalent quantity of hydrogen fluoride.

Basis and Assumptions:

- A process flowsheet, developed from operating data during a typical month, May 20035, is the basis for relative concentrations of
before-control emissions of gaseous wastes.

- The flowsheet is available under the "flowsheet” tab for reference and includes the basis for ratios used in this calculation.

- Because an overall material balance for the year is used for calculation of emissions, "maintenance emissions” related to turnarounds are
assumed to be included with the calculated emissions. The usual practice is to deinventory liquids and then vent vessels to the Waste Gas
Scrubber.

- All emission determination calculations are available on the EXCEL spreadsheet found at:

S:/Everyone/martinas/Emissions/2007/VES 2007 Emissions.xls



Vinyl Ethers South Air Emissions Inventory PE-PM Emissions
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J. YOC Summary - All sources
Nafion Compound Name After Control Equipment Total
Stack Emissions Emissions ™9 Emissions
Ib/yr VOC Ib/yr HF Ib/yr VOC Iblyr HF Ib/yr VOC ib/yr HF
A. COF2 952 577 79 48 1031 625
B. PAF 1,638 282 77 13 1715 296
C. PMPF 398 34 862 73 1260 107
D. PEPF 147 10 360 25 507 35
E. PMVE 3,617 0 2012 0 5529 0
F. PEVE 0 0 1722 0 1722 0
G. HFP 5,303 0 16 0 5318 0
H. HFPO 5,303 0 510 0 5812 0
HFPO Dimer 9 1 9 1
MD 81 4 81 4
HydroPEVE 16 o 16 0
PPVE 16 0 16 0
AN 187 0 187 0
Total 17.258 904 5,947 163 23,205 1,067

Note 1 - See section titled "Equipment Emissions" for details
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Vinyl Ethers South Air Emissions Inventory
Page 6 of 8
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F. Perfluoroethyl! vinyl ether (PEVE) CAS No. 10493-43-3
HF Potential:
PEVE is'a VOC without the potential to form HF.
Quantity Released
There are no point source emissions identified which contain PEVE.
VOC Emissions = 0 kg VOC
0 Ib VOC
G. Hexafluoropropylene (HFP) CAS No. 116-15-4
HF Potential:
HFP is a VOC without the potential to form HF.
Quantity Released
HFP is an inert in the process that is vented from the PAF column and from the low boiler column.
HFP in the LBC vent stream is based on the flow sheet and estimated total vented.
The low boiter column vented at a rate of 0.370 kg/h vent rate, (1830FG)
X 8,765 hours of operation (from uptime data)
3,243 kg vented from low boiler column
HFP in the low boiler column vent stream = 9% X 3,243 = 282 kg
The HFP vented from the PAF column is estimated from a material balance on the PAF column.
HFP vented from PAF column = HFP fed to PAF column - HFP left in system (later removed in LBC)
HFP fed to PAF column = 55 kg/h average precursor feed, (1066FC)
X 8765 hours of Qperation (from uptime data)
X 0.5% typical HFP in precursor feed to PAF column
2,410 kg HFP fed to PAF column
HFP vented from PAF column = 2,410 - 282 = 2,128 kg

After-controi emissions from the Waste Gas Scrubber with an assumed efficiency of zero percent (0%}

VOC Emissions
282 kg HFP from PAF Vent
+ . 2,128 kg HFP from LBC Ven
2,410 kg HFP = 2,410 kg VOC
5,303 Ib VOC



PE-PM Emissions

Vinyl Ethers South Air Emissions Inventory
Page 7 of 8

L4 L]

H. Hexafluoropropylene oxide (HFPO) CAS No. 428-59-1
HF Potential:
HFPO is a VOC without the potential to form HF.

Quantity Released

HFPO is an inert in the process that is vented from the PAF column. It is assumed that all HFPO fed to the PAF column
is vented.

HFPO fed to PAF column 55 kg/h average precursor feed, (1066FC)

X 8765 hours of operation (from uptime data}

X 0.5% typical HFPO in precursor feed to PAF column
2,410 kg HFPO fed to PAF column

= 2,410 kg HFPO vented from PAF column.

After-control emissions from the Waste Gas Scrubber with an assumed efficiency of zero percent (0%)

VOC Emissions

2,410 kg HFPO = 2,410 kg vVOC
5,303 Ib VOC
I. VOC Summary - Point Source Emissions
Before Control After Control
VOC Generated Stack Emissions
Nafion Compound Name kg/yr VOC Ib/yr VOC Ib/yr VOC Ib/yr HF
A. COF2 108,208 238,057 952 577
B. PAF 186,111 409,445 1,638 282
C. PMPF 45,235 99,518 398 34
D. PEPF 16,722 36,789 147 10
E. PMVE 1,599 3,517 3,517 0
F. PEVE 0 0 0 0
G. HFP 2,410 5,303 5,303 0
H. HFPO 2,410 5,303 5,303 0
Total 362,696 797,932 17,258 904
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2007 Fugitive Emissions Determination

Air Emissions Inventory

Fugitive Emissions (FE) are a function of the number of emission points in the plant (valves, flanges, pump seals). For
the fugitive emission calculations the inventory shown below is conservative and based on plant and process diagrams.

Note that the division scrubber efficiency is 99.6% for control of acid fluorides.

A.

Fugitive Emissions from Condensation Reactor System

Condensation Tower (vents to stack)

Valve emissions:
Flange emissions:
Pump emissions:

322
644
6

valves x 0.00039 Ib/hrivalve
flanges x 0.00018 Ib/hr/flange
pump x 0.00115 Ib/hr/pump

0.126 Ib/hr VOC from FE
0.116 Ib/hr VOC from FE
0.007 Ib/hr VOC from FE

Total fugitive emission rate

Condensation Tower VOC
Total Condensation Fugitive Emissions:

vOC
X

0.248 Ib/hr FE
8765 Operating hr/yr

2177 IbFE

0.248 Ib/hr VOC from FE

Composition of Condensation Tower Fugitive Emissions is estimated based on typical process inventory:

PAF column:
Inventoried with
Equivalent mass FC

Component
COF2

PAF

HFP

HFPO

Reactor loop
Inventoried with

Equivalent mass HC
Inventoried with
Equivalent mass FC

Component
COF2
PAF

HFP

PMPF
PEPF
Dimer

MD

AN

Reactor decanter
Inventoried with
Equivalent mass HC
Inventoried with
Equivalent mass FC

Component
COF2
PAF

HFP
PMPF
PEPF
Dimer

MD

AN

30
375.75

Mass fraction
0.45

0.54

0.005

0.005

51
383.265
9
112.725

Mass fraction
0.09
0.04
0.03
0.59
0.23
0.01
0.01

25
187.875
25
313.125

Mass fraction
0.09
0.04
0.03
0.59
0.23
0.01
0.01

gal fluorocarbon
Ib fluorocarbon
Ib
169
203
2
2

gal hydrocarbon
Ib hydrocarbon
gal fluorocarbon
Ib fluorocarbon

b
10
5
3
67
26
1
1

383 Hydrocarbon

gal hydrocarbon
Ib hydrocarbon
gal fluorocarbon
Ib fluorocarbon

b
28

13

9

185

72

3

3

188 Hydrocarbon

assumes 50 gal, 50% HC, 50% FC

Fugitive Emissions
Page 1 of 5

assumes 60 gallons, 85% hydrocarbon, 15% fluorocarbon



Fugitive Emissions

Vinyl Ethers South Air Emissions Inventory
Page 2 of 5

Stripper column

Inventoried with 30 gal fluorocarbon
Equivalent mass FC 375.75 Ib fluocrocarbon
Component Mass fraction b
COF2 0.09 34
PAF 0.04 15
HFP 0.03 11
PMPF 0.59 222
PEPF 0.23 86
Dimer 0.01 4
MD 0.01 4
AF column all FC (70% PMPF, 27% PEPF, 1.5% dimer, 1.5% MD)
Inventoried with 30 gal fluorocarbon
Equivalent mass FC 375.75 Ib fluorocarbon
Component Mass fraction 1b
PMPF 0.7 263
PEPF 0.27 101
Dimer 0.015 8
MD 0.015 6
AF overhead
Inventoried with 1000 kg FC

2200 b FC
Component Mass fraction |b
PMPF 0.72 1,584
PEPF 0.28 616
AF decanter
Inventoried with 30 gal fluorocarbon
Equivalent mass FC 375.75 Ib fluorocarbon
Component Mass fraction ib
PMPF 0.72 271
PEPF 0.28 105
HFPO tank 135 gal HFPO

1555.605 Ib HFPO  1.38 SG

Waste FC tank

Inventoried with 40 gal fluorocarbon

Equivalent mass FC 501 30% refining waste (?), 70% is condensation waste (4% dimer, 67% MD, 29% ED)
Component Mass fraction Ib

Dimer 0.028 14.028 assumes 70% is condensation waste (4% dimer, 67% MD, 29% ED)
MD 0469 234.969 )

ED 0.203 101.703

PEPF 0.099 49.599 assumes 30% is waste from refining purges, high boilers PEPF,

Hydro PEVE 0.099  49.599 hydro PEVE, and PPVE

PPVE 0.099  49.599



Vinyl Ethers South

Air Emissions Inventory

Average system composition - Condensation

vOC
emissions | Equivalent
Ib % (Ib) HF (Ib}
COF2 241 3.63% 79 48
PAF 235 3.53% 77 13
HFP + 26 0.39% 8 (¢
HFPO 1,557 23.41% 510 Q
PMPF 2,591 38.94% 848 73
PEPF 1,057 15.88% 346 25
Dimer 28 0.42% 9 0.5
MD 249 3.74% 81 4
AN 571 8.58% 187 0
HydroPEV 50 0.75% 16 0
PPVE 50 0.75% 16 [¢]
total 6,653 2177 163
B. Fugitive Emissions from Agitated Bed Reactor System & Refining
Valve emissions: 555 valves x 0.00039 Ib/hrfvalve
Flange emissions: 1110 flanges x 0.00018 Ib/hr/flange
Pump emissions: 12 pump x 0.00115 Ib/hr/pump

Total fugitive emission rate

ABR & Refining VOC

Total ABR & Refining Fugitive Emissions:

ABR/Crude system

Inventoried with

Component

co2
PMPF
PEPF
HFP
PEVE
PMVE

Refining

Inventoried with

Component

PMVE
PEVE

X

1500
3300

Mass fraction
0.33

0.01

0.01

0.005

0.22

0.425

3000
6600

Mass fraction
0.5
0.5

0.216 Ib/hr FE
0.200 Ib/hr FE
0.014 ib/hr FE

0.43 Ib/hr FE
8,765 Operating hriyr
3,769 Ib FE

kg FC
Ib FC

b

1,089 Not a VOC

33
33

17
726
1,403

kg FC
Ib FC

Ib
3300
3300

Average System Composition - ABR/Refining

VOC
emissions |Equivalent
ib % (Ib) HF (Ib)

PMPF 33 0.37% 14 1
PEPF 33 0.37% 14 1
HFP 17 0.19% 7 0
PEVE 4,026 45.69% 1722 0
PMVE 4,703 53.37% 2012 0
total 8,811 3,769 2

0.430 Ib/hr FE

Fugitive Emissions
Page 3 of 5
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C. Acetonitrile fugitive emissions

No normal process vents of AN to stack. Equipment emissions are estimated above for normal process composition
and leaks. A material balance is also done fo ensure all AN losses are accounted for. When material balance
shows negative loss, only the estimated equipment emissions are included.

VOC Emission
AN to hydrocarbon waste from VE-S = total HC waste - VE-N waste= 45,371
Assume that: 5% of spent acetonitrile are fluorocarbons.
AN portion of hydrocarbon waste stream:
45,371 kg to H/C waste

(1-(.05))
43,102 kg AN to H/C waste

x

9,245 kg AN fed
43,102 kg AN to waste
-33,857 kg AN lost = 0 kg VOC
0 Ib VOC additional AN loss

Note: Based on this material balance, it is assumed that no AN is emitted to atmosphere from fugitive emissions,

other than what is determined above.
The amount of hydrocarbon sent to waste is probably overestimated due to inaccuracies in calculation of VE-N

portion of the waste.



Vinyl Ethers South

Air Emissions Inventory

D. Total Fugitive Emissions

Emission Source Total Emissions
Ib VOC

Condensation Tower 1,990
Agitated Bed Reactor & Refining 3,769
AN 187
Total 5,947

E. Speciated Equipment Emissions Summary

Nafion®
Compound Eguipment Emissions
Ib VOC Ib HF

COF2 79 48

PAF 77 13

HFP 16 0

HFPO 510 0

PMPF 862 73

PEPF 360 25

HFPO Dimer 9 0.5

MD 81 4

HydroPEVE 16 0

PPVE 16 0

PEVE 1,722 0

PMVE 2,012 0

AN 187 0

TOTAL 5,947 163

Fugitive Emissions
Page 5of 5



Vinyl Ethers South

2007 Accidental Releases to Atmosphere

A. 2007-133 Date: 10/11/2007
Material Released: HFPO
Quantity Released: 200 kg 440.00
HF Potential:

HFPO is a VOC without the potential to form HF.

B. 2007-154 Date: 11/16/2007
Material Released: PMVE
Quantity Released: 1 kg 2.20
HF Potential:

PMVE is a VOC without the potential to form HF.

B. Total Emissions from Accidental Releases

Ib/yr VOC
Summary Total
A HFPO 440
B. PMVE 2
Total 440

Air Emissions Inventory

CAS No. 428-59-1

Ibs HFPO

CAS No. 1187-93-5

Ibs PMVE

Accidental Releases
Page 1 of 1



Vinyl Ethers South
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Air Emissions Inventory

2007 Emission Summary Report date
. Prepared by -
A. VOC Emissions Summary
PE/PM Total

Nafion® CAS Chemical Name CAS No. Emissions | Accidental | Emissions
Compound (lbs) Rell (Ibs) (tbs)
COF2 Carbonyl Fluoride 353-504 1,031 0 1,031
PAF Perfluoroacety! Fluoride 354-34-7 1,715 0 1,715
PMPF Perfluoromethoxypropionyl fluoride 2927-83-5 1,260 0 1,260
PEPF Perfluoroethoxypropionyl fluoride 1682-78-6 507 0 507
PMVE Perflucromethy| vinyl ether 1187-93-5 5,529 2 5,531
PEVE Perfluoroethy! vinyl ether 10493-43-3 1,722 0 1,722
HFP Hexafluoroproplyene 116-154 5,318 0 5,318
HFPO Hexafluoroproplyene Epoxide 428-59-1 5,812 440 6,252
AN Acetonitrile 75-05-8 187 0 187
HFPO Dimer | Perfluoro-2-Propoxy Propiony! Fluoride 2062-93-§ 9 0 9
MD 81 0 81
HydroPEVE 16 0 16
PPVE Perfluoropropyl vinyl ether 1623-05-8 16 0 16

Total VOC Emissions (Ibs) 23,205 442 23,647

Total VOC Emissions (tons) 11.6 0.2 11.8
B. VOC Control Device Efficiency

VOCs Generated VOCs Emitted After Control
Point . o Point Source
Source Equipment Emissions Emissions | Equipment
Generated (Ibs) Total VOC (Ibs) Emissions Total VOC
{Ibs) Generated (lbs) (Ibs) Emitted (Ibs)
797,932 5,947 803,878 17,258 5,947 23,205

803,878 Ib VOC generated
23,205 Ib VOC emitted

780,674 1b VOC removed in control device

C. Toxic Air Pollutant and Hazardous Air Pollutant Summary (TAPS/HAPS)

780,674 Ib VOC removed in control device
803,878 Ib VOC generated

97.11% VOC control device efficiency

. PE/PM Total
Nafion® CAS Chemical Name CAS No. Emissions Accidental Emissions
Compound (Ibs}) Rel (Ibs) (Ibs)
HF Hydrogen Fluoride 7664-39-3 1,067 0.00 1,067
Acetonilrile | Acetonitrile 75-05-8 187 0.0 187

Summary
Page 1 of 2

4/3/2008
Amy Martin
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D. HF Control Device Efficiency

904 Ib HF emitted from Point Sources

/_(100%-99.6%) Stack Efficiency

-~

226,059 b HF sent to control device from Point Sources

226,059 Ib HF sent to control device from Point Sources
1,067 Ib HF emitted (all sources)

224,992 Ib HF removed in control device

224,992 |b HF removed in control device

226,059 Ib HF generated

99.53% HF control device efficiency

E. Overall Emission Control Device Efficiency

+

-

n

803,878 Total Ib VOC generated
226,059 Total Ib HF generated

1,029,938 Ib total emissions generated

780,674 Totat Ib VOC removed in control device
224,992 Total Ib HF removed in control device

1,005,665 b total emissions removed in control device

1,005,665 Ib total emissions removed in control device

1,029,938 Ib total emissions generated

97.64% Overall emission control device efficiency

Summary
Page 2 of 2



’ . As entered in AERO

Facility Name: DuPont Company — Fayetteville Works Facility ID : 0900009
22828 NC Highway 87 West Permit : 03735
Fayetteville, NC 28302 County : Bladen
DAQ Region : FRO

North Carolina Department of Environment and Natural Resources
Division of Air Quality
Air Pollutant Point Source Emissions Inventory — Calendar Year 2007

1. Emission Source ID (from permit) or NS-D
Emission Source Group ID
2. Emission Source Description: - Nafion RSU Process [MACT FFFF]

3. Operating Scenario ID/Description:  OS — 14/Nafion RSU process

4. SCC Number/Description: 30199998/*Other Organic Chemica Manufacture Not Listed

5. Throughput/units in 2007:

(e.g. production or fuel use):

6. Fuel Information (If fuel is used) % Sulfur % Ash Heat Content
: (Btw/units)

7. Capture Efficiency
(% of Emissions from this Process Vented to Control 100
Device or Stack):

8. Control Device Information :

Order CS-1D CbID Control Device Description
(as listed in permit) -
1 CS-6 NCD-Hdr—1 Baffle—plate scrubber (7,000 kilogram/hour liquid injection rate averaged

over a 3—hour period)

9. Emission Release Point (ERP) Information: (Sources vented to more than one ERP use additional entry lines):

ERP ID ERP Type Height [Diameter Temperature | Velocity | Volume Flow | ERP Description
(in feet) | Circle (enter #): (F) (Feet/sec) Rate (Acfm)
Rectangle (L x W)
(in 0.1 feet)
EP-NEP-Hdr1|[VERTICAL STACK| 85 3 75 58 24598.67 Naﬁogsgubber

60



Operating Scenario: OS — 14

Emission Source/Group ID: NS-D

10. Operating §chedule: (Source/Operating Scenario that best characterizes Calendar Year 2007)

Hours per Day ( 24 ) Daysper Week (7 ) Weeksper Year ( 52)

11. Typical Start & End Times For Operating Scenario: Start: 0 End: 2359
12. Seasonal Periods Percent Annual Throushput:
.21 (z;(l;;Feb + Dec 21% 20;1‘;ch—May 34% .; (1)1317e—Aug. 28% gg'[));.—Nov. 17%
13. Actual Emissions per Pollutant Listed :
Attach calculations and documentation of emission factors or other estimation methods used.
Emissions— Emission Control
GHG. GH imation Efficienc Emission
Pollutants CAS Pollutz(:lts Nisttt:lt::i Code (Net aﬁery Factor Ef Control
(Tons/Year) (See Instructions) all controls)
2007
Criteria Emissions— En.lissi(-)n Control o
(NAAQS) Pollutant Criteria Estimation Efficiency Emission Ef Control
Pollutants Code Pollutants Method Code (Net after Factor
(Tons/Year) (See Instructions) all controls)
2007
CO CcO 08
NOx NOx 08
TSP TSP 0.12 08
PM10 PM10 08
PM2.5 PM2.5 08
SO2 S0O2 5.79 08 99.6
YOC VOC 2.14 08 99.6
HAP/TAP Emissions En.lissi(.)n COD_tl' ol o
Po]lutgnts (In (see incs‘éuscﬁons) HAP/TAPS Nfestzz:iatcljzl; . (l:}fef:gf;;yl EFI’I:::::-H EF Control
Alphabetical Order) (Pounds/Year) _ ;
(See Instructions) controls)
2007
Hydrogen fluoride
(hydrofluoric acid as
mass of HF— 7664—39-3 49.15 02 99.6
Component of
Fluorides)
Sulfuric acid 7664—93—9 231.5 02 99.6

61




CONFIDENTIAL INFORMATION

Supporting documentation for the determination of air emissions from this emission
source contains DuPont Confidential Business Information, which if made public would
divulge the manufacturing method, process, and/or capacity, and has therefore been
intentionally excluded from the Public Copy of this Air Emissions Inventory as allowed
by North Carolina General Statutes §132-1.2, §143-215.3C(a), and §143-215.65.



Fugitive Emission Determination

RSU Process .
Page 1 of 2

Fugitive and Equipment Emissions Determination (Non-point Source):

Fugitive (FE) and Equipment Emissions (EE) are a function of the number of emission points in the
plant (valves, flanges, pump seals). The inventory shown below is conservative and based on plant
and process diagrams. Note that the calculations below include equipment emissions inside

as well as equipment emissions outside (fugitive emissions).

A. Equipment emissions from SU Reactor, Rearranger, RSU Still and RSU Hold Tank:

Emissions are vented from equipment located inside the RSU barricade and .are vented to a vent

Barricade:
Valve emissions: 250 valves x 0.00036 Ib/hrivalve
Flange emissions: 550 flanges x 0.00018 Ib/hr/flangt

Total equipment emission rate

0.090 Ib/hr EE
0.045 Ib/hr EE

0.135 Ib/hr EE

Days of operation = 117

On average 0.13 |bs of HF are produced for every 1 Ib of RSU, SU or PAF.

VOC: 0.135 Ib/hr EE HF: 0.135 Ib/hr EE
X 24 hours/day X 24 hours/day
X 117 days/year X 117 daysl/year
= 378.1 Iblyr VOC from EE X  0.13 Ib HF perib VOC

49.1 Iblyr HF from EE

B. Fugitive Emissions From S03 Storage Tank and Vaporizer
This equipment is not inside a building, therefore emissions are true Fugitive Emissions

0.031 Ib/hr FE
0.032 Ib/hr FE
0.063 Ib/hr FE

Valve emissions: 85 valves x 0.00036 Ib/hr/valve
Flange emissions: 180 flanges x 0.00018 Ib/hr/flang
Total fugitive emission rate

S03: 0.063 Ib. FE/hr H2S04: 0.063 Ib. FE/hr
X 24 hours/day X 24 hours/day
X 117 days/year x 117 days/year
= 176.9 Ib/yr SO3 from EE x 1.225 |b H2S804 per ib SO3

= 216.7 Iblyr H2S04 from FE

C. Fugitive Emissions From EDC Tank
This equipment is not inside a building, therefore emissions are true Fugitive Emissions

0.007 Ib/hr FE
0.002 Ib/hr FE
0.009 Ib/hr FE

Valve emissions: 20 valves x 0.00036 Ib/hr/valve
Fiange emissions: 10 flanges x 0.00018 Ib/hrfflange
Total fugitive emission rate

I
o

VOC: 0.009 Ib/hr FE 0

24 hours/day
117 daysfyear
25.3 Ib/yr VOC from FE

o>



Fugitive Emission Determination
Page 2 of 2

RSU Process .
D. Total RSU Plant Non-Point Source Emissions
Equipment Fugitive
Emissions Emissions
vVOoC HF vVoC SO3 H2S04
Erission Source Iblyr Iblyr Iblyr Iblyr Iblyr
A. Equipment Emissions from SU Reactor,
Rearranger, Still and Hold Tank 378.1 49.1 0 0 0
B. Fugitive Emtssmps From SO3 Storage 0 0 0 176.9 216.7
Tank and Vaporizer
C. Fugitive Emissions From EDC Tank 0 0 25.3 0 0
Total for 2007 378.1 49.1 25.3 176.9 216.7
E. VOC Emission by Source Type
o n X ] » T w n
23 |ss_|fs_.|2s_|E8._|g5~
S8 |9ng | 598 | Eva (258 | 543
% € L= S5 2= e o= | FEF
Z0 € o T £ o £ o o £
O w = L LU w < w
TFE 3856.0 375.6 0 0 4231.6
PAF 10.7 1.0 0 0 11.7
RSU 3.6 0.4 0 462.0 466.0
SU 10.7 1.0 0 0 11.7
EDC 0 0 25.3 0 253
Total 3880.9 378.1 25.3 462.0 4746.2
Note: Speciated equipment emissions were estimated by assuming that each
compound’s equipment emission concentration was equal to that compound’s
stack emission fraction of the total stack emission.
Example: The TFE equipment emissions were determined by the ratio of the
TFE stack emission (1,997.9 Ib) divided by the total stack emission (2,010.8 ib),
multiplied by the total equipment emissions (229.4 Ib).
Specifically: . 3856.0 | 378.1 = 3756 |b.TFE

3880.9 |
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' ' As entered in AERO

Facility Name: DuPont Company — Fayetteville Works Facility ID : 0900009
22828 NC Highway 87 West Permit : 03735
Fayetteville, NC 28302 County : Bladen
DAQ Region : FRO

North Carolina Department of Environment and Natural Resources
Division of Air Quality
Air Pollutant Point Source Emissions Inventory — Calendar Year 2007

1. Emission Source ID (from permit) or NS—-E
Emission Source Group ID
2. Emission Source Deseription: Nafion Liquid waste stabilization [MACT FFFF]

3. Operating Scenario ID/Description: ~ OS — 15/Nafion liquid waste stabilization

4. SCC Number/Description: 30199998/*Other Organic Chemica Manufacture Not Listed

5. Throughput/units in 2007: 2298994 LB/yr

(e.g. production or fuel use):

6. Fuel Information (Iffuelisused) % Sulfur % Ash Heat Content
(Btuw/units)

7. Capture Efficiency
(% of Fmissions from this Process Vented to Control 100
Device or Stack):

8. Control Device Information :

Order CS-1D CDID Control Device Description
(as listed in permit)
1 CS-6 NCD-Hdr-1 Baffle—plate scrubber (7,000 kilogram/hour liquid injection rate averaged

over a 3—hour period)

9, Emission Release Point (ERP) Information: (Sources vented to more than one ERP use additional entry lines):

ERPID ERP Type Height [Diameter Temperature | Velocity | Volume Flow | ERP Description
(in feet) |Circle (enter #): (F) (Feet/sec) Rate (Acfm)
Rectangle (L x W)

(in 0.1 feet)

EP-NEP—Hdr1|{VERTICAL STACK| 85 3 75 58 24598.67 Naﬁoﬁ;ﬁf“bb“
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Operating Scenario: OS — 15

Emission Source/Group ID: NS-E

10. Operating Schedule: (Source/Operating Scenario that best characterizes Calendar Year 2007)

Hours per Day ( 24 ) Daysper Week (7 ) Weeksper Year ( 52 )

1. Typical Start & End Times For Operating Scenario:  Start: 0 End: 2359
12. Seasonal Periods Percent Annual Throughput:
g zon;Feb + Dec 25% I;;I);;ch—May 25% ; :)1(1)1;,—Aug. 25% ggg;.—N ov. 25%
13. Actual Emissions per Pollutant Listed :
Attach calculations and documentation of emission factors or other estimation methods used.
Emissions— Emission Control
GHG H imati i Emission
Pollutants CAS Po‘l:l;utglts Nistt]i::lat(;?)l(lie Ef(Nﬁ:tl:;;y Factor i Control
(Tons/Year) (See Instructions) all controls)
2007
Criteria Emissions— En'lissic.m Control o
(NAAQS) Pollutant Criteria Estimation Efficiency Emission Ef Control
Pollutants Code Pollutants Method Code (Net after Factor
(Tons/Year) (See Instructions) all controls)
2007
CO CcO 08
NOx NOx 08
TSP TSP 08
PM10 PM10 08
PM2.5 PM2.5 08
SO2 S02 08
YOC voC 0.28 08 99.6
HAP/TAP Emissions En.lissi(_)n Con.tr ol -
Pollutants G | (o iy | HAPTAPS | FERREE | RGNS | actor | FF Conto
Alphabetical Order) (Pounds/Year) ) .
(See Instructions) controls)
2007
Hydrogen fluoride
(hydrofluoric acid as
mass of HF— 7664—39-3 125.5 02 99.6
Component of
Fluorides)
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Nafion Liquid Waste Air Emissions Inventory Page1of 7

2007 AIR EMISSIONS INVENTORY SUPPORTING DOCUMENTATION

Emission Source ID No.: NS-E

Emission Source Description: Nafion Liquid Waste Stabilization

Process & Emission Description:

The Nafion liquid waste stabilization is a continuous system of storage with batch
neutralization. To comply with the regulatory requirements of RCRA SubPart CC, neither the
storage tank nor the reactor vent during normal operating conditions. All venting from this
system occurs as a non-routine maintenance activity, which is detailed in the following pages.
All emissions from this system are vented through the Nafion Division Waste Gas Scrubber
(Control Device ID No. NCD-Hdr1) which has a documented control efficiency 0f 99.6%

for acid fluoride compounds. The control of emissions of specific compounds will be
addressed and detailed in the following pages.

The Nafion liquid waste stabilization process emits compounds in the acid fluoride family.

In the presence of water, these acid fluorides will eventually hydrolyse to hydrogen fluoride.
For the purpose of this emissions inventory, a conservative approach will be take and the acid
fluorides will be reported both as.a VOC and as the equivalent quantity of hydrogen fluoride.

Basis and Assumptions:

For the HF emissions the entire gas flow is assumed to be HF
The VOC emissions are assumed to be 30% COF2 and 70% TAF
The reactor and storage tank are assumed to have the same concentration.

The ideal gas law is used.

Information Inputs and Source Inputs:

Information Input Source of Inputs
Weight of Tank P21 (H3450WG and H3606WG)
Category and Reason for Emission Waste Mechanical Facilitator

Point Source Emissions Determination:
Shown on the following pages
Fugitive Emissions Determination:

»

Shown on the following pages.

Prepared by Dianne L. Fields 5/9/2008



Nafion Liquid Waste Air Emissions Inventory Page 2 of 7

Stack Emissions from Maintenance Activity or Emergency Activity

Background
Before performing maintenance on the reactor or storage tank, the pressure from the system

is vented to the Division WGS. Each vent is recorded in IP21 by the weight before and after
the vent. There can be times when the pressure in either the reactor or storage tank rises rapidly
due to reaction. During these times if the pressure rises above 700 kpa in either tank, a pressure
control valve can be opened to vent the tank to avoid the relief valve opening. See chart below.

Tank Weight
Date Tank Category Reason Initial | Final
(kg) | (kg) |
10/20/07 Storage Tank | Maintenance | shutdown work 285 200
10/21/07 Reactor Maintenance | shudownwork | 3740 | 3641
11/27/07 Storage Tank | Emergency | Pressurespike | 688 674

Sample calculation using maintenance activity dated 10/20/07
Initial Weight minus  Final Weight equals kg vented to Division WGS

285 kg minus 200 kg equals 85 kg vented to WGS

Assume that all of the above is VOC emissions This assumption also overstates the true emissions
as inerts, such as nitrogen are not counted.

After-control emissions utilizing the 99.6% control efficient Waste Gas Scrubber (WGS):
Percentage of acid fluoride VOCs removed by the WGS = 99.6%
Percentage of acid fluoride VOCs vented from the WGS = 100% minus 99.6%
Percentage of acid fluoride VOCs vented from the WGS = 0.4%

Therefore, VOCs vented to the atmosphere from the ###### maintenance activity 1s equal to:

Amount of VOCs vented to WGS: 85 kgofVOC
Percentage of VOCs vented from the WGS: x  0.4%
Quantity of VOCs vented from the WGS: = 034 kgVOC

= 0.7496 1b VOC

Prepared by Dianne L. Fields 5/9/2008
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Stack Emissions from Maintenance Activity (cont.)

YOC Emissions by Compound

Assume that the vapor is 30% COF2 and 70% TAF. This assumption is based on process
knowledge of the system.

Quantity of VOCs vented from the WGS (see previous page) =  0.7496 1b VOC

COF2 (carbonyl fluoride) CAS No. 353-50-4

Sample calculation using maintenance activity dated 10/20/07

VOC emissions would be equal to:

0.750 bVOC | 030 IbCOF2 = 0.2249 Ib COF2
| WmVvoC

TAF (telomeric acid fluoride) CAS No. 690-43-7

(perfluoro-3,5,7, 9,11-pentaoxadodecanoyl fluoride)
Sample calculation using maintenance activity dated 10/20/07

VOC emissions would be equal to:

0.750 1bVOC | 0.70 1b TAF = 0.5247 Ib VOC
| 1vocC

Prepared by Dianne L. Fields 5/9/2008
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L v

Stack Emissions from Maintenance Activity (cont.)

HF Potential

Assume that the vapor is 30% COF2 and 70% TAF. This assumption is based on process
knowledge of the system.

COF2 (carbonyl fluoride) CAS No. 353-50-4

Each mole of COF2 ( MW = 66) can generate 2 moles of HF (MW =20)

11 COF2 | 1mole COF2 | 201bHF | 2molesHF = 0.606 1bofHF
| 661b COF2 | mole HF | 1mole COF2

Therefore, each 1 Ib of COF2 generates 0.606 1b of HF

TAF (telomeric acid fluoride) CAS No. 690-43-7

(perfluoro-3,5,7, 9,11-pentaoxadodecanoyl fluoride)
Each mole of TAF ( MW = 330) can generate 1 mole of HF (MW =20)

1IbTAF | 1moleTAF | 201bHF | 1molesHF = 0.061 IbofHF
| 3301bTAF | mole HF | 1mole TAF

Therefore, each 1 Ib of TAF generates 0.061 1b of HF
Sample calculation using maintenance activity dated 10/20/07
Quantity of VOCs vented from the WGS (see Page2) = 0.7496 1b VOC

HF equivalent emissions would be equal to:

0.750 b VOC 0.30 1b COF2 0.606 IbHF = 0.1363 Ib HF
Ib VOC Ib COF2

0.750 1b VOC 0.70 1b TAF 0.061 IbHF = 0.0318 Ib HF
Ib VOC Ib TAF

Therefore, HF vented to the atmosphere from the ###### maintenance activity is equal to:

0.1363 b HF + 0.0318 IbHF = 0.1681 Ib HF

Prepared by Dianne L. Fields 5/9/2008



Nafion Liquid Waste

v L]

Air Emissions Inventory

Stack Emissions from Maintenance Activity (cont.)

Calculation page

Page 50of 7

Weight of Tank Emitted | Emitted
Date Tank Category Reason Initial Final vVOC HF
(kg) (kg) db) (b)
10/20/07 |Storage Tank |Maintenance |Shutdown work 285 200 0.750 0.168
10/21/07 |Reactor Maintenance [Shutdown work 3740 3641 0.873 0.196
11/27/07 |Storage Tank |Emergency |Pressure spike 688 674 0.123 0.028
| Total Emissions | 175 | 0.39
Total YocC = 1.75 b
[VOC = 0.0009 ton |STACK EMISSIONS
Total [HF = 0.39 Ib |STACK EMISSIONS

Speciated VOC Stack Emissions

The VOC emissions from the Waste Liquid Stabilization process is assumed to be comprised
of 30% by weight of COF2 and 70% by weight of TAF. The emission of these compounds
from each of the following events is determined simply by multiplying the total emitted VOC
by 30% to determine the COF2 emission and 70% to determine the TAF emission.

Emitted | Emitted | Emitted
Date Tank Category Reason YOC COF2 TAF
(b) (Ib) (b)
10/20/07 | Storage Tank | Maintenance | Shutdown work 0.750 0.225 0.525
10/21/07 Reactor | Maintenance| Shutdown work 0.873 0.262 0.611
11/27/07 | Storage Tank| Emergency | Pressure spike 0.123 0.037 0.086
|  TotalEmissions | 175 | 052 [ 122 |

Prepared by Dianne L. Fields 5/9/2008
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Fugitive Emissions Leak Rates for Process Equipment

Using the following table, the Fugitive Emissions Rates will be calculated:

Emission Factors
Component Service (Ib/hr/component)
Pump Seals Light Liquid 0.00115
Valves Light Liquid 0.00036
Flanges All 0.00018

VOC Fugitive Emissions from Equipment Components

2  Pump Seals x 0.00115 Ib/hr/pumpseal = 0.0023 Ib/hr VOC
148 Valves - X  0.00036 Ib/hr/valve 0.0533 Ib/hr VOC
45 Flanges X  0.00018 Ib/hr/flange = 0.0081 Ib/hr VOC

Total VOC Emissions from Equipment Leaks 0.0637 Ib/hr VOC

I

Total Annual Fugitive VOC Emissions:

0.0637 Ib/hr VOC x 8760 hr/year = 557.84 1b VOC for 2005
0.2789 tons VOC

Speciated Fugitive VOC Emissions by Compound:

Assume that the emissions are 30% COF2 and 70% TAF. This assumption is based
on process knowledge of the system.

167.35 1b COF2

557.8 1b VOC 0.30 1b COF2

Ib VOC
557.8 b VOC 0.70 1b TAF = 390.49 1b TAF
Ib VOC
See Page 3 for HF equivalents calculation:
557.8 1 VOC 0.30 1b COF2 0.606 bHF = 10142 IbHF
Ib VOC Ib COF2
557.8 b VOC 0.70 1b TAF 0.061 IbHF = 23.666 Ib HF
Ib VOC Ib TAF
10142 IbHF + 23.666 bHF = 125.1 1b HF

Prepared by Dianne L. Fields 5/9/2008



Nafion Liquid Waste Air Emissions Inventory

Page 7 of 7
Emission Summary
A. VOC Emissions by Compound and Source
Stack Fugitive Total
Nafion® . - o . .
Compound CAS Chemical Name CAS No. | Emissions | Emissions | Emissions
P (ibs) (bs) (1bs)
COF2 |Carbonyl fluoride 116-14-3 0.52 167.4 167.9
TAF  [foruoro3S 7510 690-43-7| 122 | 3905 | 3917
pentaoxadodecanoyl fluoride
Total VOC (Ib) 559.6
Total VOC (ton) 0.28
B. Toxic Air Pollutant Summary
Nafion® - Stack Fugitive Total
Cloml ound CAS Chemical Name CAS No. | Emissions | Emissions | Emissions
p (Ibs) (1bs) (Ibs)
HF Hydrogen fluoride 7664-39-3 0.39 125.1 125.5

Prepared by Dianne L. Fields 5/9/2008



’ As entered in AERO

Facility Name: DuPont Company — Fayetteville Works

22828 NC Highway 87 West
Fayetteville, NC 28302

Facility ID : 0900009

Permit : 03735
County : Bladen

DAQ Region : FRO

North Carolina Department of Environment and Natural Resources
Division of Air Quality
Air Pollutant Point Source Emissions Inventory — Calendar Year 2007

1. Emission Source ID (from permit) or NS-F

Emission Source Group ID
2. Emission Source Description:

3. Operating Scenario ID/Description:

4. SCC Number/Description:

Nafion MMF process [MACT FFFF]

OS — 16/Nafion MMF process

30199998/*Other Organic Chemica Manufacture Not Listed

5. Throughput/units in 2007:

(e.g. production or fuel use):

6. Fuel Information (Iffuelis used) % Sulfur % Ash Heat Content
(Btu/units)
7. Capture Efficiency
(% of Emissions from this Process Vented to Control 100
Device or Stack):
8. Control Device Information :
Order CS-1D CD ID Control Device Description
(as listed in permit)
1 CS-6 NCD—Hdr—1 Baffle—plate scrubber (7,000 kilogram/hour liquid injection rate averaged

over a 3—hour period)

9. Emission Release Point (ERP) Information: (Sources vented to more than one ERP use additional entry lines):

ERP ID ERP Type Height [Diameter Temperature | Velocity | Volume Flow | ERP Description
(in feet) | Circle (enter #): ) (Feet/sec) Rate (Aefm)
Rectangle (L x W)
(in 0.1 feet)
Nafion scrubber
EP-NEP—Hdrl |[VERTICAL STACK 85 3 75 58 24598.67 Hdrl
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Operating Scenario: OS — 16

Emission Source/Group ID: NS-F

10. Operating S'chedule: (Source/Operating Scenario that best characterizes Calendar Year 2007)

Hours per Day ( 24 .) Days per Week ( 7 ) Weeks per Year ( 52 )

11. Typical Start & End Times For Operating Scenario:  Start: 0 End: 2359
12. Seasonal Periods Percent Annual Throughput:
— + = —, . . .
ooy 2 [ 1o puwr M | oo [ehe [ s feme [
13. Actual Emissions per Pollutant Listed :
Attach calculations and documentation of emission factors or other estimation methods used.
Emissions— Emission Control
GHG imation Efficienc Emission
Pollutants CAS Poﬁﬂits Nﬁstﬁod C(())de (Net at’cery Factor Ef Control
(Tons/Year) (See Instructions) all controls)
2007
Criteria Emissions— Ell.liSSi(.m Control o
(NAAQS) Pollutant Criteria Estimation Efficiency Emission Ef Control
Pollutants Code Pollutants Method dee (Net after Factor
(Tons/Year) (See Instructions) all controls)
2007
CO CO 08
NOx NOx 08
TSP TSP 08
PM10 PM10 08
PM2.5 PM2.5 08
S0O2 S02 08
VOC VOC 0.67 08 99.6
HAP/TAP Emissions E n.lissic.m Con.trol .
Pollutants (n = incsﬁuscﬁons) HAPITAPS | o ety “factor | EF Contro
Alphabetical Order) (Pounds/Year) .
(See Instrnctions) controls)
2007
Hydrogen fluoride
(hydrofluoric acid as
mass of HF— 7664—-39-3 74.9 02 99.6
Component of
Fluorides)
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CONFIDENTIAL INFORMATION

Supporting documentation for the determination of air emissions from this emission
source contains DuPont Confidential Business Information, which if made public would
divulge the manufacturing method, process, and/or capacity, and has therefore been
intentionally excluded from the Public Copy of this Air Emissions Inventory as allowed
by North Carolina General Statutes §132-1.2, §143-215.3C(a), and §143-215.65.



2007 Air Emissions Inventory Supporting Documentation
Emission Source ID No.: NS-F
Emission Source Description: Nafion MMF Process

Process and Emission Description:

The MMF process is a batch/semi-batch manufacturing process. All emissions from
this process vent to the Nafion Division Waste Gas Scrubber (WGS), Control Device ID
No. NCD-Hdr1, which has a documented efficiency of 99.6%. The control of emissions
of certain compounds will be addressed in the following spreadsheets. Some
compounds (i.e. TFE) pass completely through the scrubber, therefore the efficiency is
assumed to be zero percent (0%).

Basis and Assumptions:

The MMF process flowsheets #9599 and #5600 are used as a basis for relative
compositions and flow rates of vent streams to the division WGS.

Information Inputs and Source of Inputs:

Information Input Source of Inputs
MMF production quantity MMF Production Facilitator
Speciated emission rates MMF Process Flowsheets

Point Source Emissions Determination:

Point source emissions for individual components are given in the following pages. A
detailed explanation of the calculations are attached.

Equipment Emissions and Fugitive Emissions Determination:

Emissions from equipment leaks which vent as stack (point source) emissions and true
fugitive (non-point source) emissions have been determined using equipment
component emission factors established by DuPont. The determination of those
emissions are shown in a seperate section of this supporting documentation.



MMF Process Fugitive / Equipment Emissions
Page 10f 3

Fugitive and Equipment Emissions Determination (Non-point Source):

Fugitive (FE) and Equipment Emissions (EE) are a function of the number of emission points in the
plant (valves, flanges, pump seals). The inventory shown below is conservative and based on plant
and process diagrams. Note that the calculations below include the following: (1) equipment emissions
emissions not inside buildings, which are "fugitive" in nature and will be reported as such, and

(2) equipment emissiion in side buildings, which are not "fugitive” in nature and will be reported as

equipment emissions only.
A. Fugitive emissions from MMF equipment outside of the barricade:

Emissions from this equipment are not inside a building and are therefore "fugitive” in nature.

0.199 Ib/hr EE
0.018 Ib/hr EE
0.277 Ib/hr EE

Valve emissions: 552 valves x 0.00036 Ib/hr/valve
Flange emissions: 100 flanges x 0.00018 Ib/hr/flange
Total equipment emission rate

Days of operation = 96

On average 0.13 Ibs of HF are produced for every 1 pound of process material released

VOC: 0.217 Ib/hr EE HF: 0.217 Ib/hr EE
24 hours/day 24 hours/day

96 days/year 96 days/year
499.3 Ib/yr VOC from EE 0.13 Ib HF per Ib VOC

64.9 Ib/yr HF from EE

> x
XX x

B. Equipment Emissions From MMF Reactor and Transfer Tank

This equipment is inside a building, therefore emissions are not true Fugitive Emissions

0.032 Ib/hr FE
0.002 Ib/hr FE
0.033 Ib/hr FE

Valve emissions: 88 valves x 0.00036 Ib/hr/valve
Flange emissions: 10 flanges x 0.00018 Ib/hr/flange
Total fugitive emission rate

i i

VOC: 0.033 |b. FE/hr HF: 0.033 Ib. FE/hr
X 24 hours/day X 24 hours/day
X 96 days/year X 96 days/year
= x  0.13 Ib HF per Ib VOC

77.1 Iblyr VOC from EE
10.0 Ib/yr HF from EE



MMF Process

Fugitive / Equipment Emissions

C. Total MMF Plant Non-Point Source Emissions
Fugitive Equipment
Emissions Emissions
VvOC HF vOoC HF
Emission Source Iblyr Ib/yr Iblyr Iblyr
A. Fuglt_lve emxss:ons.from MMF equipment 499.3 64.9 0 0
outside of the barricade:
B. Equipment Emissions From MMF
Reactor and Transfer Tank 0 0 7 10.0
Total for 2007 499.3 64.9 771 10.0
E. VOC Emission by Source Type
° 0 x ] 0 T o0 7]
25 |sE_ |25 |85 |58 |58~
e 2 png | Ewg | 522 | 383 | gu3
= N == Do =0 = 0 = oun
sE |5 |28 |25 | 8g |F&
S o E T 0 <& i
DMC 630.6 414.7 0 0 1045.3
DME 0.2 0.1 0 0 0.3
MTVE 0.04 0.02 0 0 0.06
MTFE 0.05 0.03 0 0 0.08
MTP 0.04 0.03 0 0 0.07
BMTK 0.004 0.002 0 0 0.006
MTP Acid 0.0012 0.001 0 0 0.002
TFE 96.3 63.3 0 0 159.6
CH3F 32.1 21.1 17.0 0 70.2
MMF 0 -0 60.2 0 60.2
Total 759.3 499.3 77.1 0.0 1335.8
Note: Speciated equipment emissions were estimated by assuming that each
compound’s equipment emission concentration was equal to that compound’s
stack emission fraction of the total stack emission.
Example: The DMC equipment emissions were determined by the ratio of the
DMC stack emission (254.7 1b) divided by the total stack emission (306.7 Ib),
multiplied by the total equipment emissions (358.9 Ib).
Specifically: 630.6 | 499.3 = 4147 Ib.DMC

759.3 |

Page 2 of 3
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As entered in AERO

Facility Name: DuPont Company — Fayetteville Works

22828 NC Highway 87 West

Fayetteville, NC 28302

Facility ID : 0900009

Permit : 03735
County : Bladen

DAQ Region : FRO

North Carolina Department of Environment and Natural Resources
Division of Air Quality
Afr Pollutant Point Source Emissions Inventory — Calendar Year 2007

1. Emission Source ID (from permit) or NS-G
Emission Source Group ID
2. Emission Source Description:

3. Operating Scenario ID/Description:

4. SCC Number/Description:

5. Throughput/units in 2007:

(e.g. production or fuel use):
6. Fuel Information (f fuel is used)

7. Capture

Efficiency

(% of Emissions from this Process Vented to Control
Device or Stack):

8. Control Device Information :None

Nafion Resins process [MACT FFFF]

OS — 17/Nafion SR/CR resin process

30199998/*Qther Organic Chemica Manufacture Not Listed

% Sulfur

% Ash

Heat Content
(Btu/units)

Order

CS-1D

CDID

(as listed 1n permit)

Control Device Description

9. Emission

Release Point (ERP) Information: (Sources vented to more than one ERP use additional entry lines):

ERP ID ERP Type Height [Diameter Temperature | Velocity | Volume Flow | ERP Description
(in feet) | Circle (enter #): (F (Feet/sec) Rate (Acfim)
Rectangle (L x W)
(in 0.1 feet)
EP-NEP—G[VERTICAL STACK 70 2.2 75 54 12316.29 SR;S;I:SSID
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Operating Scenario: OS — 17

»

Emission Source/Group ID: NS—-G

10. Operating Schedule: (Source/Operating Scenario that best characterizes Calendar Year 2007)

Hours per Day ( 24 ) Daysper Week ( 7) Weeks per Year ( 52 )

1. Typical Start & End Times For Operating Scenario:  Start: 0 End: 2359
12. Seasonal Periods Percent Annual Throughput:
; gg;Feb + Dec 25% ;/(I)z?h—May 259, ; g;;—Aug. 25% ggg;.—Nov. 259%
13. Actual Emissions per Pollutant Listed :
Attach calculations and documentation of emission factors or other estimation methods used.
Emissions— Emission Control
GHG Estimati Efficienc Emission
Pollutants CAS Po(l-i}l]litilts Method gzl:ie (Net aftery Factor Ef Control
(Tons/Year) (See Instructions) all controls)
2007
Criteria Emis.siozls— Ell.liSSi(.)n Con.trol N
(NAAQS) Pollutant Criteria Estimation Efficiency Emission Ef Control
Pollutants Code Pollutants Method Code (Net after Factor
(Tons/Year) (See Instructions) all controls)
2007
CO CcO 08
NOx NOx 08
TSP TSP 08
PM10 PM10 08
PM2.5 PM2.5 08
S02 SO2 08
voOC vOC 29.6 02
HAP/TAP Emissions EIFiSSi?n Con.tr ol ..
Pollutgnts (In (see mcsiusc tions) HAP/TAPS Nfestilu(::iagzl(lle I(g;ftiz;g:;)l’ EII:; l:tscl,(l)_n EF Control
Alphabetical Order) (Pounds/Year) .
(See Instructions) controls)
2007
Hydrogen fluoride
(hydrofluoric acid as
mass of HF— 7664—39-3 0.5 02
Component of
Fluorides)
Methanol 67-56—1 340 02
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CONFIDENTIAL INFORMATION

Supporting documentation for the determination of air emissions from this emission
source contains DuPont Confidential Business Information, which if made public would
divulge the manufacturing method, process, and/or capacity, and has therefore been
intentionally excluded from the Public Copy of this Air Emissions Inventory as allowed
by North Carolina General Statutes §132-1.2, §143-215.3C(a), and §143-215.65.
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As entered in AERO

Facility Name: DuPont Company — Fayetteville Works

22828 NC Highway 87 West
Fayetteville, NC 28302

Facility ID : 0900009

Permit : 03735

County : Bladen

DAQ Region : FRQ

North Carolina Department of Environment and Natural Resources
Division of Air Quality
Air Pollutant Point Source Emissions Inventory — Calendar Year 2007

1. Emission Source ID (from permit) or
Emission Source Group ID
2. Emission Source Description:

3. Operating Scenario ID/Description:
4. SCC Number/Description:
5. Throughput/units in 2007:

(e.g. production or fuel use):
6. Fuel Information (If fuel is used)

7. Capture Efficiency
(% of Emissions from this Process Vented to Control
Device or Stack):

8. Control Device Information :None

NS-H

Nafion membrane process [MACT FFFF]

OS — 18/Nafion resin membrane treatment process

30199998/*Other Organic Chemica Manufacture Not Listed

% Sulfur

% Ash

Heat Content
(Btu/units)

Order CS-ID CDID

(as listed in permit)

Control Device Description

9. Emission Release Point (ERP) Information: (Sources vented to more than one ERP use additional entry lines):

ERP ID ERP Type Height [Diameter Temperature| Velocity | Volume Flow | ERP Description
(in feet) | Circle (enter #): ) (Feet/sec) Rate (Acfin)
[Rectangle (L x W)
in 0.1 feet)
EP-NEP-H1|VERTICAL STACK| 50 2 70 48 9047.78 HatomIesin

membrane
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Operating Scenario: OS — 18

Emission Source/Group ID: NS—-H

10. Opefating Schedule: (Source/Operating Scenario that best characterizes Calendar Year 2007)

Hours per Day ( 24 ) Daysper Week (7 ) Weeksper Year ( 52 )

11. Typical Start & End Times For Operating Scenario:  Start: 0 End: 2359
12. Seasonal Periods Percent Annual Throughput:
.Zl ;On;Feb + Dec 25% ;:I)z;ch—May 259 ;l(.)l(l)l;—Allg. 259, ;t;g;.—Nov. 259
13. Actual Emissions per Pollutant Listed :
Attach calculations and documentation of emission factors or other estimation methods used.
Emissions— Emission Control
GHG GHG Estimation Efficienc Emission
Pollutants CAS Pollutants Method Code (Net aﬁ:ery Factor Ef Control
(Tons/Year) (See Instructions) all controls)
2007
Criteria Emissions— En.lissi(')n Control o
(NAAQS) Pollutant Criteria Estimation Efficiency Emission Ef Control
Pollutants Code Pollutants Method nge (Net after Factor
(Tons/Year) (See Instructions) all controls)
2007
CO CcO 08
NOx NOx 08
TSP TSP 08
PM10 PM10 08
PM2.5 PM2.5 08
SO2 SO2 08
YOC vOC 14.4 08
. . Emission g
HAP/TAP CAS Bmissions | o mation E?g:li?cly Emission
Pollut?lnts (n (see instructions) HAP/TAPS Method Code (Net after all Factor EF Control
Alphabetical Order) (Pounds/Year) .
(See Instructions) controls)
2007
Acetic acid 64—-19-7 368 03
Hydrogen fluoride
(hydrofluoric acid as
mass of HF— 7664—-39-3 109 02
Component of
Fluorides)

73




CONFIDENTIAL INFORMATION

Supporting documentation for the determination of air emissions from this emission
source contains DuPont Confidential Business Information, which if made public would
divulge the manufacturing method, process, and/or capacity, and has therefore been
intentionally excluded from the Public Copy of this Air Emissions Inventory as allowed
by North Carolina General Statutes §132-1.2, §143-215.3C(a), and §143-215.65.



AIR EMISSIONS INVENTORY SUPPORTING DOCUMENTATION

Emission Source ID No.:

Emission Source Description:

Process Description:

Basis and Assumptions:

- vent to atmosphere via stack

NS-H (NS-11) MEMBRANE TREATMENT

Nafion® resin membrane treatment process

08-18 / Nafion® resin membrane treatment processes

The resin membrane treatment process {hydrolysis} is carried out
continuously by passing the film resin or laminated resin membrane
through a succession of tanks containing the necessary reagent
chemicals to complete the hydrolysis reaction. Chemically, the objective is
to expose the membrane to the reagent solution under conditions of time,
temperature, concentration and agitation which are sufficient to complete
the desired reaction. Mechanically, the objective is to convey the sheet,
that is changing in dimension as it reacts, through a series of vertical
passes, in a number of tanks, in a straight line, at a constant tension,
without folding, creasing or tearing.

The resin membrane treatment process is contained in a enclosed room.
All emissions are contained within the room and vent through emission
control stacks. Airis supplied into the room and vented on a once through
The resin membrane treatment process (extrusion) is carried out
continuouly by melting resin polymer peliets into an single screw extruder,
heating to high temperatures so as to melt the resin polymer and extruded
into film sheet form.

The resin membrane treatment process (extrusion) is contained in an
enclosed room. All emissions are contained within the room and vented
through emission control stacks. Air is supplied into the room and vented
on a once through basis.

- No fugitive emissions due to all emissions vented through stack.
- DMSOQ vapor pressure = 0.46 mm Hg @ 20°C

- KOH vapor pressure = 2.6 mm Hg @ 20°C

- HNQ3 vapor pressure = 9 to 28 mm Hg @ 25°C

- CH3COOH or HOAc vapor pressure = 11.4 mm Hg @ 20°C

- DEG vapor pressure =1 mm Hg @ 92°C

- NaOH vapor pressure = 13 mm Hg @ 60°C

- Molar volume of an Ideal Gas @ 0°C and 1 atm = 359 ft3/(Ib-mole)
- Molecular Weight of DMSO =78 (78 Ib DMSO / mole DMSOQO)

- DMSO waste storage tank 6000 gallons.

- DMSO received in 55 gal drums, each drum weighing 500 Ibs



*

Emission Source ID No.:

NS-H (NS-11) MEMBRANE TREATMENT

Information Inputs and Source of Inputs:

Information

Source

Total shipped DMSO waste
(ib/yr) (#5 on State Inventory
Form)

Global Supply Support. In 2003 DMSO waste material was internally
disposed of by the site waste treatment plant. Pumping to waste treatment

is covered below.

Vapor pressure MSDS sheets for each chemical.
Waste in storage tank end of Maintenance facilitator end of year (Near 12/31) Starting in 2003 the
year inventory or tank level can be obtained from IP 21 7403LG tag.

storage tank size

Procedure PR-70, W1535321, or NBPF000351

DMSO waste to waste treatment

The material in the waste storage tank is routinely pumped to waste
treatment facility. This occurs at a rate of 5 gpm. The pumping is tracked
in the IP21 by tank inventory reductions and noted by the area ATO. The
pumping is continuous.

Waste content in storage tank

From Procedure PR-70 soc’s

DMSO inventory beginning of
year

Shipping and Material Coordinator

DMSOQ inventory end of year

Shipping and Material Coordinator

DMSO drums received during
the year

Shipping and Material Coordinator

Acetic Acid emissions

Nafion® Products Technical ATO guarterly report

Acetic Acid emissions rate

TA NF-01-1240 study by Lee Ann Kessler in 1999

Hydrolysis Product Produced
(m2) by art

Master Production Scheduler via SAP BW Reporting

Hydrolysis Surface Treatment
Product Produced (m2) by grt

Master Production Scheduler via SAP BW Reporting

Hydrolysis hours of operation by
qrt

Master Production Scheduler via SAP BW Reporting

SR resin extruded

Extrusion ATO, from Extrusion vield calculations

CR resin extruded

Extrusion ATO, from Extrusion yield calculations

HF formed from extruded resin

TA NF-01-1240 study by Lee Ann Kessler in 1999

VOC emission calculations

Nafion Membrane Treatment Process AE| calcs excel spreadsheet in
Nafion(r), everyone, scarrepa, environmental, AEl calc NS-H & NS-I hydro
extr & spray master form.




Emission source/Operating Scenario Data

1. Emission Source ID No.

Actual emissions per pollutant listed for source/process identified on page 1:

Criteria (NAAQS) pollutants Pc::l:)u(::nt E(r;r:)i::;;;s
Carbon Monoxide Co 0
NOx NOx 0
TSP TSP 0

PM 25 PM-2.5 0

PM 10 PM-10 0
S02 S02 0
VGoC vOC 14.4
HAP/TAP pollutants CAS # |Emissions (Ib/yr)
Acetic Acid 64-19-7 368.0
Hydrogen Fluoride 7664-39-03 109




y y As entered in AERO

Facility Name: DuPont Company — Fayetteville Works Facility ID : 0900009
22828 NC Highway 87 West Permit : 03735
Fayetteville, NC 28302 County : Bladen
DAQ Region : FRO

North Carolina Department of Environment and Natural Resources
Division of Air Quality
Air Pollutant Point Source Emissions Inventory — Calendar Year 2007

1. Emission Source ID (from permit) or NS-I
Emission Source Group ID
2. Emission Source Description: Nafion membrane coating [MACT FFFF]

3. Operating Scenario ID/Description:  OS — 19/Nafion membrane coating process

4. SCC Number/Description: 30199998/*Other Organic Chemica Manufacture Not Listed

5. Throughput/units in 2007: 7850 GAL/fyr

(e.g. production or fuel use): -

6. Fuel Information (If fuel is used) % Sulfur % Ash Heat Content
(Btu/units)

7. Capture Efficiency
(% of Emissions from this Process Vented to Control
Device or Stack):

8. Control Device Information :None
Order | CS-ID CDID Control Device Description

(as listed in permit)

9. Emission Release Point (ERP) Information: (Sources vented to more than one ERP use additional entry lines):

ERP ID ERP Type Height [Diameter Temperature | Velocity | Volume Flow | ERP Description
(in feet) |Circle (enter #): 03} (Feet/sec) Rate (Acfm)
Rectangle (L x W)
(in 0.1 feet)

Nafion membrane
coating

EP-NEP-1|(VERTICAL STACK| 50 2 70 0.4 75.39
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Operating Scenario: OS — 19

Emission Source/Group ID: NS—I

10. Operating Schedule: (Source/Operating Scenario that best characterizes Calendar Year 2007)

Hours per Day ( 24 )

Days per Week ( 7 ) Weeks per Year ( 16 )

*1. Typical Start & End Times For Operating Scenario: Start: 0 End: 2359
12. Seasonal Periods Percent Annual Throuchput:
Jan—Feb + Dec ° March—May o June—Aug. o Sept.—Nov. o
2007 24% 2007 29% 2007 29% 2007 18%
13. Actual Emissions per Pollutant Listed :
Attach calculations and documentation of emission factors or other estimation methods used.
Emissions— Emission Control
GHG. GHG Estimation Efficiency Emission
Pollutants CAS Pollutants Method Code (Net after Factor Ef Control
(Tons/Year) (See Instructions) all controls)
2007
Criteria Emissions— Emission Control
(NAAQS) Pollutant Criteria Estimation Efficiency Emission Ef Control
Pollutant Code Pollutants Method Code (Net after Factor
ollutants (Tons/Year) (See Instructions) all controls)
2007
CO CO 08
NOx NOx 08
TSP TSP 0.28 08
PM10 PM10 0.28 08
PM2.5 PM2.5 0.28 08
SO2 S02 08
YOC vOoC 24.3 08
- Emission
HAP/TAP Emissions Control .o
CAS imati E
Pollutants (n | (.. | HAP/TAPS Nflst:‘lmdaté"fl Efficiency Face’ | EF Control
Alphabetical Order) (Pounds/Year) etho ,0 N (Net after all controls)
(See Instructions)
2007
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Emission Source ID No.

NS-I

Pollutant Emissions

Criteria (NAAQS) pollutants code (tons/yr)
Carbon Monoxide CcO 0
NOx NOx 0
TSP TSP 0.28
PM 25 PM-2.5 0.28
PM 10 PM-10 0.28
S0O2 S02 0
VOC VOC 24.3




. As entered in AERO

Facility Name: DuPont Company — Fayetteville Works Facility ID : 0900009
22828 NC Highway 87 West Permit : 03735
Fayetteville, NC 28302 County : Bladen
DAQ Region : FRO

North Carolina Department of Environment and Natural Resources
" Division of Air Quality
Air Pollutant Point Source Emissions Inventory — Calendar Year 2007

1. Emission Source ID (from permit) or NS—J
Emission Source Group ID
2. Emission Source Description: Nafion semiworks [MACT FFFF]

3. Operating Scenario ID/Description:  OS — 26/Nafion Semiworks A/E Laboratory NS—J3

4. SCC Number/Description: 30199999/*Other Organic Chemica Manufacture Not Listed

5. Throughput/units in 2007: 0

(e.g. production or fuel use):

6. Fuel Information (ffuelis used) % Sulfur % Ash Heat Content
(Btu/units)

7. Capture Efficiency
(% of Emissions from this Process Vented to Control
Device or Stack):

8. Control Device Information :None
Order CS-ID CDID Control Device Description

(as listed in permit)

9. Emission Release Point (ERP) Information: (Sources vented to more than one ERP use additional entry lines):

ERP ID ERP Type Height IDiameter Temperature| Velocity | Volume Flow | ERP Description
(in feet) |Circle (enter #): (F) (Feet/sec) Rate (Acfm)
Rectangle (L x W)
in 0.1 feet)
Nafion Semiworks
EP-NEP-J2|VERTICAL STACK 26 1.9 70 23 3912.69 SW—2
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Operating Scenario: OS — 26

Emission Source/Group ID: NS—J

10. Operating Schedule: (Source/Operating Scenario that best characterizes Calendar Year 2007)
Hours per Day ( 24 ) Days per Week ( 7 ) Weeksper Year ( 52 )

11. Typical Start & End Times For Operating Scenario:  Start: End: 2359
12. Seasonal Periods Percent Annual Throughput:
Jan—Feb + Dec o March—May o June—Aug. o Sept.—Nov. o
2007 5% ooy 25%  booy 5% hogy 25%
13. Actual Emissions per Pollutant Listed :
Attach calculations and documentation of emission factors or other estimation methods used.
Emissions— Emission Control
GHG GHG Estimation Efficiency Emission
Pollutants CAS Pollutants Method Code (Net after Factor Ef Control
{Tons/Year) (See Instructions) all controls)
2007
Criteria Emissions— Emission Control
Pollutant Criteria Estimation Efficiency Emission
(NAAQS) d Meth d F Ef Control
Pollutants Code Pollutants ethod Code (Net after actor
(Tons/Year) (See Instructions) all controls)
2007
CcO CO 08
NOx NOx 08
TSP TSP 08
PM10 PM10 08
PM2.5 PM2.5 08
SO2 SO2 08
vOC vOC 08
- Emission
HAP/TAP Emissions Control -
CAS i i E
Pollutants (In (see instructions) HAP/TAPS Nf:sﬂl‘l:;ltclm(li Efficiency ;; I::;:n EF Control
Alphabetical Order) (Pounds/Year) etho ,0 € (Net after all controls)
(See Instructions)
2007
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- As entered in AERO

Facility Name: DuPont Company — Fayetteville Works Facility ID : 0900009
22828 NC Highway 87 West Permit : 03735
Fayetteville, NC 28302 County : Bladen
DAQ Region : FRO

North Carolina Department of Environment and Natural Resources
Division of Air Quality
Air Pollutant Point Source Emissions Inventory — Calendar Year 2007

1. Emission Source ID (from permit) or NS-K
Emission Source Group ID
2. Emission Source Description: Nafion E-2 Process [MACT FFFF]

3. Operating Scenario ID/Description: OS — 27/Nafion E-Fluids production process

4. SCC Number/Description: 30199998/*Other Organic Chemica Manufacture Not Listed

5. Throughput/units in 2007:
(e.g. production or fuel use):
6. Fuel Information (f fuel is used) % Sulfur % Ash Heat Content
(Btu/units)

7. Capture Efficiency
(% of Emissions from this Process Vented to Control
Device or Stack):

8. Control Device Information :None
Order CS-ID CDID Control Device Description

(as listed in permit)

9. Emission Release Point (ERP) Information: (Sources vented to more than one ERP use additional entry lines):

ERP ID ERP Type Height [Diameter Temperature| Velocity | Volume Flow | ERP Description
(in feet) |Circle (enter #): () (Feet/sec) Rate (Acfm)
Rectangle (L x W)
in 0.1 feet)

Nafion membrane
coating

EP-NEP-1|VERTICAL STACK| 50 2 70 0.4 75.39
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Operating Scenario: OS —27 Emission Source/Group ID: NS—K

10. Operating S'chedule: (Source/Operating Scenario that best characterizes Calendar Year 2007)
Hours per Day ( 24 ) Daysper Week ( 7 ) Weeks per Year ( 52 )

1. Typical Start & End Times For Operating Scenario:  Start: 0 End: 2359
12. Seasonal Periods Percent Annual Throughput:
2 ;:)1;Feb + Dec 259 2I\‘;z(l)l’;ch—May 259% g ;(I;;—Aug. 25% g:;g;.—Nov. 25%
13. Actual Emissions per Pollutant Listed :
Attach calculations and documentation of emission factors or other estimation methods used.
Emissions— Emission Control
GHG CAS GHG Estimation Efficiency Emission Ef Control
Pollutants Pollutants Method Code (Net after Factor
(Tons/Year) (See Instructions) all controls)
2007
Criteria Emissions— Emissi?n Control o
(NAAQS) Pollutant Criteria Estimation Efficiency Emission Ef Control
Pollutants Code Pollutants Method dee (Net after Factor
(Tons/Year) (See Instructions) all controls)
2007
CcO CO 08
NOx NOx 08
TSP TSP 08
PM10 PM10 08
PM2.5 PM2.5 08
SO2 S0O2 08
YOC vYOC 0.42 02
HAP/TAP Emissions Emission Control -
Pollutants Gn | 45 | HAP/TAPS oomadon | Efficiency fmission | EF Control
Alphabetical Order) (Pounds/Year) ) . (Net after all controls)
(See Instructions)
2007
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CONFIDENTIAL INFORMATION

Supporting documentation for the determination of air emissions from this emission
source contains DuPont Confidential Business Information, which if made public would
divulge the manufacturing method, process, and/or capacity, and has therefore been
intentionally excluded from the Public Copy of this Air Emissions Inventory as allowed
by North Carolina General Statutes §132-1.2, §143-215.3C(a), and §143-215.65.



2007 AIR EMISSIONS INVENTORY SUPPORTING DOCUMENTATION

Emission Source ID No.: . NS-K

Emission Source Description: Nafion E-Fluids Production Process

Process and Emission Description:

The E2 process is a batch manufacturing process. All emissions from this process
vent to the atmosphere, some via a vertical stack. The control of emissions of
certain compounds will be addressed in the attached spreadsheet.

Basis and Assumptions:

Engineering calculations using compositions, volumes and paritial pressures are used
to determine amounts vented. See attached information for assumptions made for
each vessel. A typical batch is ~ 220 kgs of E fluids with the following composition

(86% E2, 10% E1 and 4% E3).

Information Inputs and Source of Info.:

Information Input Source of Inputs
E2 production quantity E2 Production Facilitator
Speciated emission rates Attached calculations

Point Source Emissions Determination:

Point source emissions for individual components are given in the attached
spreadsheet

Equipment Emissions and Fugitive Emissions Determination:

Emissions from equipment leaks which vent as stack (point source) emissions and
true fugitive (non-point source) emissions have been determined using equipment
component emission factors established by DuPont. The determination of those
emissions are shown in a separate section of this supporting documentation.
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E-Fluids Process

v +

B. Interface Tank

Detailed Point Source Calculations
Page 2 of 3

The Interface Tank is a 30 gallon vessel. The E-fluids are seperated from aqueous material in the Transfer
Tank and are sent to the Interface Tank. Once the Interface Tank is close to full, material is taken from the
Interface Tank to a 55 gallon drum. Assume temperature is 30 degrees C and entire tank volume is vented

during filling.

Calculations:

PV =nRT (assumes the Ideal Gas Law)

Tank Volume = 30 gallons/7.48 galfft® = 4.01
Contents of vessel :
Vapor Partial
Pressure | Pressure*
Component MW Kgs Moles | Mol % (psia) (psia)
E1 286 22.00 0.08 | 15.09 9.70 1.46
E2 452 189.20 0.42 | 82.12 0.85 0.70
E3 618 8.80 0.01 2.79 0.17 0.00
Total 220.00 0.51 | 100%

Tank temperature =

30

degrees Celsius is equalto 545.69 degreesR

* Partial Pressure = Vapor Pressure multiplied by Mol% divided by 100%

R= 10.73 psia-ft*/Ib-mol/degR
For E1: n = moles of E1 = (Partial pressure of E1) * (Volume) / (R) / (Temperature)
n= 1.46 X 401 ff = 0.0010 Ib-mol E1
10.73  psia-ft*/lb-mol/degR 545.69 degrees R
0.0010 Ib-mol E1 X 286 IbEt1 = 0.29 Ib E1/batch
Ib-mol E1
For E2: n = moles of E2 = (Partial pressure of E2) * (Volume) / (R) / (Temperature)
n= 0.70 psia X 401 ft* = 0.0005 Ib-mol E2
10.73 psia-ft*/lb-mol/degR 545.69 degrees R
0.0005 Ib-mol E2 X 452 bE2 = 0.22 1b E2/batch
Ib-mol E2
For E3: A n = moles of E3 = (Partial pressure of E3) * (Volume) / (R) / (Temperature)
n= 0.00 psia X 401 = 0.000003 Ib-mol E3
10.73 psia-ft*/Ib-mol/degR 545.69 degrees R
0.000003 Ib-mol E3 X 618 Ib E3 = 0.002 Ib E3/batch

Ib-mol E3



Fugitive/Equipment Emissions

E-Fluids Process
Page 1 0of 2

+

Fugitive and Equipment Emissions Determination (Non-point Source):

Fugitive Emissions(FE) and Equipment Emissions (EE) are a function of the number of emission points in the
plant (valves, flanges, pump seals). For the equpiment emission calculations the inventory shown below is
conservative and based on plant and process diagrams. Note that the calculations below include equipment
emissions inside buildings as well as vessel emissions outside (fugitive emissions).

A. Fugitive Emissions from Crude E-fluids tote:

This 180-gallon tote is filled with dry crude E-fluids from the 55 gallon drum. This material then gets transported
to the Polymers area for use. This tote can hold several batches of material. This filling activity occurs on the
outside of the E2 building. Assume the filling is at 30 degrees Celsius and assume that one batch of E-fluids
displaces 33% of the tote, or 60 gallons of volume, during filling. These emissions will be "Fugitive" in nature.

Calculations:
PV =nRT (assumes the [deal Gas Law)

33% Tote Volume = 60 gallons / 7.48 gal/t® = 8.02 ft®
Contents of vessel :
Vapor Partial
Pressure | Pressure*
Component MW Kgs Moles | Mol % (psia) (psia)
E1 286 22.00 0.08 | 15.09 9.70 1.46
E2 452 189.20 0.42 | 82.12 0.85 0.70
E3 618 8.80 0.01 2.79 0.17 0.0047
Total 220.00 0.51 | 100%

* Partial Pressure = Vapor Pressure multiplied by Mol% divided by 100%

Tank temperature = 30 degrees Celsius is equalto  545.69 degrees R
R= 10.73  psia-ft¥/ib-mol/degR
For E1: n = moles of E1 = (Partial pressure of E1) * (Volume) / (R} / (Temperature)
n= 1.46 psia X 8.02 = 0.0020 Ib-mol E1
10.73  psia-fit}/Ib-mol/degR 545.69 degrees R
0.0020 Ib-mol E1 X 286 IbEt = 0.57 b E1/batch
Ib-mol E1
For E2: n = moles of E2 = (Partial pressure of E2) * (Volume) / (R) / {Temperature)
n= 0.70 psia X 8.02 ft° = 0.0010 Ib-mol E2
10.73 psia-ft*/lb-mol/degR 545.69 degrees R
0.0010 Ib-mol E2 X 452 b E2 = 0.43 Ib E2/batch
Ib-mol E2
For E3: n = moles of E3 = (Partial pressure of E3) * (Volume) / (R) / (Temperature)
n= 0.0047 psia X 8.02 ft* = (.000007 Ib-mol E3
10.73 psia-ft¥/lb-mol/degR 545.69 degrees R
0.000007 Ib-mol E3 X 618 Ib E3 = 0.004 Ib E3/batch

Ib-mol E3



E-Fluids Process

Total Fugitive Emissions from E2-Fluids process

Chemical Ib/batch No. of batches lbs
E1 0.57 64 36.7

E2 0.43 64 27.7

E3 0.004 64 0.3
Total 64.6

B. Equipment Emissions From Valves, Pumps and Flanges

The emission rates for valves, flanges, etc. have been established by the DuPont Company. The emission
rates from these types of equipment in the E-fluids process is considered "Excellent" and therefore the following

rates are use: valve = (0.00039 Ib/hr), flange = (0.00018 Ib/hr)

Calculations:

Valve emissions:
Flange emissions:
Total equipment emission rate

134 valves x 0.00039 Ib/hr/valve =
20 flanges x 0.00018 Ib/hr/flange =

Fugitive/Equipment Emissions
Page 2 of 2

0.0523 0 Ib/hr VOC
0.0036 0 Ib/hr VOC

0.0559 0 tb/hr VOC

VOC: 0.0559 Ib/hr VOC
X 1,128 operating hrsfyear
= 63.0 Ib/yr VOC
By Component:

We will assume that equipment emissions are the same composition as the crude E-fluids (l.e. 10% E1,

86% E2, and 4% E3)

Total Equipment Emissions from E-fluids process:

Total Equipment Total Equipment
Chemical Emission Rate Emission Rate
Chemical Fraction (Ib/yr) (Ib/yr)
E1 10% 63.0 6.3
E2 86% 63.0 54.2
E3 4% 63.0 2.5
Total 63.0

Where the Chemical Emission Rate equals the Total Equipment Emission Rate

multiplied by the Chemical Fraction



E - As entered in AERO

Facility Name: DuPont Company — Fayetteville Works Facility ID : 0900009
22828 NC Highway 87 West Permit : 03735
Fayetteville, NC 28302 County : Bladen
DAQ Region : FRO

North Carolina Department of Environment and Natural Resources
Division of Air Quality
Air Pollutant Point Source Emissions Inventory — Calendar Year 2007

1. Emission Source ID (from permit) or NS-L
Emission Source Group ID
2. Emission Source Description: Nafion TFE/HCI separation unit

3. Operating Scenario ID/Description: ~ OS — 20/Nafion Tetrafluoroethylene purification process

4. SCC Number/Description: 30199998/*Other Organic Chemica Manufacture Not Listed

5. Throughput/units in 2007:
(e.g. production or fuel use):
6. Fuel Information (If fuel is used) %% Sulfur % Ash Heat Content
(Btwunits)

7. Capture Efficiency
(% of Emissions from this Process Vented to Control 100
Device or Stack):

8. Control Device Information :

Order | CS-ID CDID Control Device Description
(as listed in permit)
1 CS-6 NCD—-Hdr-1 Baffle—plate scrubber (7,000 kilogram/hour liquid injection rate averaged

over a 3—hour period)

9. Emission Release Point (ERP) Information: (Sources vented to more than one ERP use additional entry lines):

ERP ID ERP Type Height [Diameter Temperature | Velocity | Volume Flow | ERP Description
(in feet) | Circle (enter #): €D} (Feet/sec) Rate (Acfm)
Rectangle (L x W)
(in 0.1 feet)
EP-NEP-Hdr1[VERTICAL STACK| 85 3 75 58 24598.67 Naﬁ"I’_‘I g:;”bber
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Operating Scenario: OS — 20

% Ll

Emission Source/Group ID: NS—L

10. Operating Schedule: (Source/Operating Scenario that best characterizes Calendar Year 2007)

Hours per Day ( 24 ) Daysper Week (7 ) Weeksper Year ( 52)

"1. Typical Start & End Times For Operating Scenarjo:  Start: 0 End: 2359
12. Seasonal Periods Percent Annnal Throughput:
Jan—Feb + Dec o March—May o June—Aug. o Sept.—Nov. o
2007 25% 2007 25% 2007 25% 2007 25%
13. Actual Emissions per Pollutant Listed :
Attach calculations and documentation of emission factors or other estimation methods used.
Emissions— Emission Control
GHG GHG Estimation Efficiency Emission
Pollutants CAS Pollutants Method Code (Net after Factor Ef Control
(Tons/Year) (See Instructions) all controls)
2007
Criteria Emissions— Emission Control
(NAAQS) Pollutant Criteria Estimation Efficiency Emission Ef Control
Pollutants Code Pollutants Method Code (Net after Factor
o (Tons/Year) (See Instructions) all controls)
2007
CcO CO 08
NOx NOx 08
TSP TSP 08
PM10 PM10 08
PM2.5 PM2.5 08
S0O2 SO2 08
vVOC vOC 26.8 08 0
. . Emission Control
HAP/TAP Emissions ) . ) ..
Pollutants (In (see fs fﬁﬁons) HAP/TAPS Dfsﬂaté"‘(‘l Eﬂ;lc;f“cﬁ E;,‘;‘::;‘;“ EF Control
Alphabetical Order) (Pounds/Year) etho ‘0 e (Net after a
(See Instructions} controls)
2007
Hydrogen chloride o
(hydrochloric acid) 7647-01-0 164 02 99.6
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CONFIDENTIAL INFORMATION

Supporting documentation for the determination of air emissions from this emission
source contains DuPont Confidential Business Information, which if made public would
divulge the manufacturing method, process, and/or capacity, and has therefore been
intentionally excluded from the Public Copy of this Air Emissions Inventory as allowed
by North Carolina General Statutes §132-1.2, §143-215.3C(a), and §143-215.65.



TFE Purification Process Air Emissions Inventory Emission Summary

Page 1 of 1
Emission Summary
A. VOC Compound Summary
NS-L TFE/HCI Separation Process
Nafion® CAS Chemical Name CAS No. | Emission (Ibs)
Compound
TFE Tetrafluoroethylene 116-14-3 53,668
Total VOC Emissions (lbs) 53,668
Total VOC Emissions (tons) 26.8
B. Toxic Air Pollutant Summary
NS-L TFE/HCI Separation Process
Nahont CAS Chemical Name CAS No. | Emission (lbs)
Compound
HCI Hydrogen Chloride 76-470-10 164.3




As entered in AERO

Facility Name: DuPont Company — Fayetteville Works Facility ID : 0900009
22828 NC Highway 87 West Permit : 03735
Fayetteville, NC 28302 County : Bladen
DAQ Region : FRO

North Carolina Department of Environment and Natural Resources
Division of Air Quality
Air Pollutant Point Source Emissions Inventory — Calendar Year 2007

1. Emission Source ID (from permit) or SW-1
Emission Source Group ID
2. Emission Source Description: Semiworks polymerization operation

3. Operating Scenario ID/Description: ~ OS — 24/Nafion Semiworks SW—1

4. SCC Number/Description: 30199999/*0Other Organic Chemica Manufacture Not Listed

5. Throughput/units in 2007: 10000 KGf/yr

(e.g. production or fuel use):

6. Fuel Information (f fuelis used) % Sulfur % Ash Heat Content
(Btu/units)

7. Capture Efficiency
(% of Emissions from this Process Vented to Control
Device or Stack):

8. Control Device Information :None
Order | CS-ID CDID Control Device Description

(as listed in permit)

9. Emission Release Point (ERP) Information: (Sources vented to more than one ERP use additional entry lines):

ERP ID ERP Type Height [Diameter Temperature | Velocity | Volume Flow | ERP Description
(in feet) |Circle (enter #): ® (Feet/sec) Rate (Acfm)
[Rectangle (L x W)
in 0.1 feet)

EP-NEP-J1|VERTICAL STACK| 28 2.3 70 24 5982.84 NaﬁO’nsf');ﬂ‘W°rks
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