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TABLE B-9
BARK HOG VOC, PM, and HAP Emissions (12/2013 - 11/2014)

ENVIVA PELLETS AHOSKIE
Annual Throughput of Bark Hog 75,964 tons/year (dry wood)'
Dryer Throughput 43.00 tons/hr (dry wood)l
Emission Factors
Pollutant (Ib/dry wood tons) (tpy)
THC as Carbon’ 0.0041 0.16
THC as alpha-Pinenc’ 0.0047 0.18
pm* N/A N/A
Methanol® 0.0010 0.04

The annual throughput used for the bark-hog is obtained from facility operating records. The short-term throughput is
based upon the maximum throughput to the dryer.

? Emission factor obtained from available emissions factors for chippers in AP-42 Section 10.6.3, Table 7

and Section 10.6.4, Tables 7 and 9. Emission factors for THC and Methanol are the same across all three tables.
? The THC/VOC makeup of wood is primarily composed of terpenes (CsHy), [where n =2, 3, or 4 typically]

but to convert from carbon to the equivalent weight in THC/VOC, the assumption was that alpha-

pinene (AP) would be the representative THC/VOC (molecular weight = 136.2 Ib/lb-mol).

The following equation shows the conversion:

Ib VOC/ODT = Ib C/ODT * (136.2 Ib/mol AP / 12 Ib/mol C) * (1 mol AP/ 10 mol C)

* PM emission factor is not applicable as the bark hog emissions are routed downward to the ground.
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TABLE B-10
ELECTRIC POWERED CHIPPER (ES-CHIP1) - VOC, HAP, AND TAP EMISSIONS (12/2013 - 11/2014)

ENVIVA PELLETS AHOSKIE
Annual Throughput to ES-CHP1 261,650 tn/yr
Moisture Content: 42%
Amnual Throughput to ES-CHP1 151,757 tons/year (dry wood)l
Short-term Throughput of Chipper 43.00 tons/hr (dry wood)"
Emission Factors Emissions’
Pollutant (ib/dry wood tons) (tpy)
THC as Carbon” 0.0041 0.31
THC as alpha-Pinene’ 0.0047 0.35
pM* N/A N/A
Methanol’ 0.0010 0.08

The annual throughput used for CHP1 is based on facility throughput records. The annual throughput to CHP2 is
conservatively assumed to be the same as the dryer. The short-term throughput is based upon the maximum hourly
throughput of the dryer.
? Emission factor obtained from available emissions factors for rechippers in AP-42 Section 10.6.3, Table 7

and Section 10.6.4, Tables 7 and 9. Emission factors for THC and Methanol are the same across all three tables.
* The THC/VOC makeup of wood is primarily composed of terpenes (CsHg), [where n =2, 3, or 4 typically]
but to convert from carbon to the equivalent weight in THC/VOC, the assumption was that alpha-

pinene (AP) would be the representative THC/VOC (molecular weight = 136.2 Ib/lb-mol).
The following equation shows the conversion:

Ib YOC/ODT = Ib C/ODT * (136.2 lb/mol AP / 12 Ib/mol C) * (1 mol AP / 10 mol C)
* PM emission factor is not applicable as rechipper emissions are routed downward to the ground.

% Short term emissions were based upon the max short term capacity of the chippers.
Emissions are representative of the total combined emissions for both rechippers.






TABLE B-11
GREEN HAMMERMILL (ES-CHP2) - VOC, HAP, AND TAP EMISSIONS (12/2013 - 11/2014)

ENVIVA PELLETS AHOSKIE

Annual Throughput to ES-CHP2 517,272 tn/yr

Moisture Content: 42%

Annual Throughput to ES-CHP2 300,018 tons/year (dry wood)1

Short-term Throughput of Green Hammermill 43.00 tons/hr (dry wood)1
Emission Factors Emissions’
Pollutant (b/dry wood tons) (tpy)

THC as Carbon® 0.0041 0.62
THC as alpha-Pinene’ 0.0047 0.70
pM* N/A N/A
Methanol* 0.0010 0.15

The annual throughput used for CHP1 is based on facility throughput records. The annual throughput to CHP2 is
conservatively assumed to be the same as the dryer. The short-term throughput is based upon the maximum hourly
throughput of the dryer.
? Emission factor obtained from available emissions factors for rechippers in AP-42 Section 10.6.3, Table 7

and Section 10.6.4, Tables 7 and 9. Emission factors for THC and Methanol are the same across all three tables.
? The THC/VOC makeup of wood is primarily composed of terpenes (CsHy), [where n =2, 3, or 4 typically]

but to convert from carbon to the equivalent weight in THC/VOC, the assumption was that alpha-

pinene (AP) would be the representative THC/VOC (molecular weight = 136.2 1b/lb-mol).

The following equation shows the conversion:

1b VOC/ODT = Ib C/ODT * (136.2 Ib/mol AP / 12 [b/mol C) * (I mol AP / 10 mol C)
* PM emission factor is not applicable as rechipper emissions are routed downward to the ground.
* Short term emissions were based upon the max short term capacity of the chippers.
Emissions are representative of the total combined emissions for both rechippers.
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TABLE B-13

EMERGENCY GENERATOR AND FIRE PUMP (12/2013 - 11/2014)

ENVIVA PELLETS AHOSKIE
Emergency Generator Emissions (ES-EG)
Equipment and Fuel Characteristies
Engine Output 0.26 MW
Engine Power 350 hp (brake)
Hours of Operation 26 hrfyrt
Heating Value of Diesel 19,300 Btu/lb
Power Conversion 7,000 Btu/hr/hp

Fuel Usage 17.6 gal/hr
Criteria Pollutant Emissions
Pollutant Category Emission Factor Units tpy
TSP PSD 441E-04 Ib/kKW-hr (2) 1.51E-03
PM,, PSD 441E-04 Ib/kW-hr (2) 1.51E-03
PM, 5 PSD 4.41E-04 Ib/kW-hr (2) 1.51E-03
NO, PSD 8.82E-03 Ib/kW-hr (5) 3.02E-02
S0, PSD 15 ppmw (3) 4.99E-05
[o¢) PSD 7.72E-03 Ib/kW-hr (2) 2.64E-02
VOC (NMHC) PSD 2.51E-03 1b/MMBtu (4) 8.06E-05
Toxic/Hazardous Air Pollutant Emissions

Acetaldehyde HAP/TAP 5.37E-06 Ib/hp-hr (4) 2.46E-05
Acrolein HAP/TAP 6.48E-07 Ib/hp-hr (4) 2.97E-06
Benzene HAP/TAP 6.53E-06 tb/hp-hr (4) 2.99E-05
Benzo(a)pyrene6 HAP/TAP 1.32E-09 Lb/hp-hr (4) 6.03E-09
1,3-Butadiene HAP/TAP 2.74E-07 Ib/hp-hr (4) 1.25E-06
Formaldehyde HAP/TAP 8.26E-06 Ib/hp-hr (4) 3.79E-05
Total PAH (POM) HAP 1.18E-06 Ib/hp-hr (4) 5.39E-06
Toluene HAP/TAP 2.86E-06 Ib/hp-hr (4} 1.31E-05
m-,p-Xylene HAP/TAP 2.00E-06 Ib/hp-hr (4) 9.15E-06
Highest HAP (Formaldehyde) 8.26E-06 Ib/hp-hr (4) 3.79E-05
Total HAPs 1.24E-04

Note:

! Operating hours based on facility operational records.
? Emissions factors from NSPS Subpart IIH (or 40 CFR 89.112 where applicable) in compliance with post-2009 construction.

* Sulfur content in accordance with Year 2010 standards of 40 CFR 80.510(a) as required by NSPS Subpart IIIL

* Emission factor obtained from AP-42 Section 3.3, Tables 3.3-1 Table 3.3-2.

* Emission factor for NOx is listed as NOx and NMHC (Non-Methane Hydrocarbons or VOC) in Table 4 of NSPS Subpart IITL.
Conservatively assumed entire limit attributable to NOx.

¢ Benzo(a)pyrene is included as a HAP in Total PAH.
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Firewater Pump Emissions (ES-FW]:)

Equipment and Fuel Characteristics

Engine Output 0.22 MW
Engine Power 300 hp
Hours of Operation 17 hr/yr!
Heating Value of Diesel 19,300 Btw/lb
Power Conversion 7,000 Btu/hr/hp
Fuel Usage 15.1 gal/hr
Criteria Pollutant Emissions
Pollutant Category Emission Factor Units tpy
TSP PSD 441E-04 Ib/kW-hr (2) 8.25E-04
PM,, PSD 4.41E-04 Ib/kW-hr (2) 8.25E-04
PM, PSD 4.41E-04 Ib/kW-hr (2) 8.25E-04
NO, PSD 8.82E-03 1b/kW-hr (5) 1.65E-02
S0, PSD 15 ppmw (3) 2.73E-05
COo PSD 7.72E-03 1b/kW-hr (2) 1.44E-02
VOC (NMHC) PSD 2.51E-03 1/ MMBtu (4) 4.41E-05
Toxic/Hazardous Air Pollutant Emissions
Acetaldehyde HAP/TAP 5.37E-06 1b/hp-hr (4) 1.35E-05
Acrolein HAP/TAP 6.48E-07 Ib/hp-hr (4) 1.62E-06
Benzene HAP/TAP 6.53E-06 Ib/hp-hr (4) 1.64E-05
Bfenzo(a)pyrene5 HAP/TAP 1.32E-09 Ib/hp-hr (4) 3.30E-09
1,3-Butadiene HAP/TAP 2.74E-07 Ib/hp-hr (4) 6.87E-07
Formaldehyde HAP/TAP 8.26E-06 b/hp-hr (4) 2.07E-05
Total PAH (POM) HAP 1.18E-06 1b/hp-hr (4) 2.95E-06
Toluene HAP/TAP 2.86E-06 1b/hp-hr (4) 7.18E-06
m-,p-Xylene HAP/TAP 2.00E-06 Ib/hp-hr (4) 5.01E-06
Highest HAP (Formaldchyde) 8.26E-06 Ib/hp-hr (4) 2.07E-05
Total HAPs 6.80E-05
Note:

! Operating hours based on facility operational records.
* Emissions factors from NSPS Subpart 11 (or 40 CFR 89.112 where applicable) in compliance with post-2009 construction.

* Sulfur content in accordance with Year 2010 standards of 40 CER 80.5 10(a) as required by NSPS Subpart IIIL.

* Emission factor obtained from AP-42 Section 3.3, Tables 3.3-1 Table 3.3-2.

* Bmission factor for NOx is listed as NOx and NMHC (Non-Methane Hydrocarbons or VOC) in Table 4 of NSPS Subpart III1
Conservatively assumed entire limit attributable to NOx.

o Benzo(a)pyrene is included as a HAP in Total PAH.
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APPENDIX B.3

Enviva Pellets Ahoskie, LLC

Modified Source Emissions Calculations

Deyo and Associates, LLC Enviva Pellets Ahoskie, LL.C
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TABLE B-4

ROTARY DRYER -CRITERIA POLLUTANT EMISSIONS

ENVIVA PELLETS AHOSKIE
Dryer Inputs
Annual Dried Wood Throughput of Dryer 420,480 ODT/year
Max. Hourly Dried Wood Throughput of Dryer 48.00 ODT/hr
Burner Heat Input 175.3 MMBtuw/hr
Percent Hardwood 70.0%
Percent Softwood 30.0%
Max Potential Annual Heat Input: 1535628 MMBtu/yr
Criteria Pollutant Calculations:
Eiomass Fieton Emissions | Emissions
Pollutant Emission Factor Units Factor Source
(Ib/ODT) (Ib/hr) (tpy)
CO 0.21 1b/ODT Title V Application ' 10.08 44.2
NOy 0.87 1b/ODT Stack Testing 2 41.76 182.9
Calculated from G teed
Total TSP 0.116 Ib/ODT et o 5.50 245
WESP Specifications
Total PM,q 0.116 Ib/ODT Catoulateg fom Ouirantecs 5.59 24.5
WESP Specifications
Calculated fi teed
Total PM, 5 0.116 Ib/ODT FECLIAtEC from GUErnis 5.59 24.5
‘WESP Specifications
S0, 0.025 1b/MMBtu AP-42, Section 1.6° 4.38 19.2
VOC as alpha-pinene 0781 N | W/ODT Stack Testing® (37492 164.2
Lead 000 \ | N/A N/A T.00 0.0
\
Note: “f_\%\\

! CO emission factor obtained from 2012 Title V Application.
% NOx emission factor obtained from 2012 Title V Application.

* WESP Outlet Air Flowrate 81,509 dSCF
PM Grain Loading 0.008 gr/dSCF
Emission 652.07 gr/min
0.093 Ib/min
5.59 Ib/hr
Dryer Capacity Basis: 48.00 ODT/hr
Calculated PM Emission Factor: 0.116 1/ODT

Although the vendor estimated emissions to include condensibles, additional condensibles from wood combustion
AP-42, Section 1.6 were included. The vendor only provided the filterable fraction of particulate matter in the emission factors.
Enviva has conservatively calculated the condensible fraction based upon the heat input of the dryer burners

using an emission factor for wood combustion from AP-42, Section 1.6.
* VOC emission factors for 30% softwood obtained from June 2014 stack testing.

% No emission factor is provided in AP-42, Section 10.6.2 for SO, for rotary dryers. Enviva has conservatively
calculated SO2 emissions based upon the heat input of the dryer burners using an emission factor for wood

combustion from AP-42, Section 1.6,
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TABLE B-9

BARK HOG
) ENVIVA PELLETS AHOSKIE
Annual Throughput of Bark Hog 145,080 tons/year (dry wood)"
Dryer Throughput 48.00 tons/hr (dry wood)'
Emission Factors Emissions®
Pollutant (Ib/dry wood tons) (Ib/hr) (tpy)
THC as Carbon® 0.0041 1.968E-01 0.30
THC as alpha-Pinene’ 0.0047 2.234E-01 0.34
pM* N/A N/A N/A
Methanol® 0.0010 4.800E-02 0.07

The annual throughput used for the chipper is calculated using the dryer throughput and the Title V air permit application
ratio of 145,080 Bark Hog Throughput / of 420,800 Dryer ODT. The short-term throughput is based upon the
maximum hourly throughput of the dryer.
? Emission factor obtained from available emissions factors for chippers in AP-42 Section 10.6.3, Table 7
and Section 10.6.4, Tables 7 and 9. Emission factors for THC and Methanol are the same across all three tables.
* The THC/VOC makeup of wood is primarily composed of terpenes (CsHyg), [where n =2, 3, or 4 typically]
but to convert from carbon to the equivalent weight in THC/VOC, the assumption was that alpha-
pinene (AP) would be the representative THC/VOC (molecular weight = 136.2 1b/lb-mol).
The following equation shows the conversion:
Ib VOC/ODT = Ib C/ODT * (136.2 lb/mol AP / 12 Ib/mol C) * (1 mol AP / 10 mol C)

* PM emission factor is not applicable as the bark hog emissions are routed downward to the ground.






TABLE B-10
ELECTRIC POWERED CHIPPER (ES-CHP1) - VOC, HAP, AND TAP EMISSIONS

ENVIVA PELLETS AHOSKIE
Amnual Throughput to ES-CHP1 724,966 to/yr
Moisture Content: 42%
Annual Throughput to ES-CHP1 420,480 tons/year (dry Wood)I
Short-term Throughput of Chipper 48.00 tons/hr (dry wood)'
Emission Factors Emissions’
Pollutant (Ib/dry wood tons) (Ib/hr) (tpy)
THC as Carbon® 0.0041 1.968E-01 0.86
THC as alpha-Pinene’ 0.0047 2.234E-01 0.98
pM* N/A N/A N/A
Methanol® 0.0010 4.800E-02 0.21

The annual throughput used for the chipper is conservatively assumed to be the same as the annual throughput of the dryer;

while the short-term throughput is based upon the maximum hourly throughput of the dryer.

2 Emission factor obtained from available emissions factors for rechippers in AP-42 Section 10.6.3, Table 7
and Section 10.6.4, Tables 7 and 9. Emission factors for THC and Methanol are the same across all three tables.

? The THC/VOC makeup of wood is primarily composed of terpenes (CsHg), [where n = 2, 3, or 4 typically]

but to convert from carbon to the equivalent weight in THC/VOC, the assumption was that alpha-
pinene (AP) would be the representative THC/VOC {molecular weight = 136.2 1b/Ib-mol).

The following equation shows the conversion:
Ib VOC/ODT = Ib C/ODT * (136.2 Ib/mol AP / 12 Ib/mol C) * (1 mol AP / 10 mol C)

* PM emission factor is not applicable as rechipper emissions are routed downward to the ground.

* Short term emissions were based upon the max short term capacity of the chippers.
Emissions are representative of the total combined emissions for both rechippers.







TABLE B-11
GREEN HAMMERMILL (ES-CHP2) - VOC, HAP, AND TAP EMISSIONS

' ENVIVA PELLETS AHOSKIE

Annual Throughput to ES-CHP2 724,966 tn/yr

Moisture Content: 42%

Annual Throughput to ES-CHP2 420,480 tons/year (dry wood)'

Short-term Throughput of Green Hammermill 48.00 tons/hr (dry wood)'
Emission Factors Emissions’
Pollutant (Ib/dry wood tons) (Ib/hr) (tpy)

THC as Carbon® 0.0041 1.968E-01 0.86
THC as alpha-Pinene’ 0.0047 2.234E-01 0.98
pM* N/A N/A N/A
Methanol* 0.0010 4.800E-02 0.21

The annual throughput used for the hammermill is conservatively assumed to be the same as the annual throughput of the dryer;
while the short-term throughput is based upon the maximum hourly throughput of the dryer.

? Emission factor obtained from available emissions factors for rechippers in AP-42 Section 10.6.3, Table 7

and Section 10.6.4, Tables 7 and 9. Emission factors for THC and Methanol are the same across all three tables.
* The THC/VOC makeup of wood is primarily composed of terpenes (CsHg), [where n =2, 3, or 4 typically]

but to convert from carbon to the equivalent weight in THC/VOC, the assumption was that alpha-

pinene (AP) would be the representative THC/VOC (molecular weight = 136.2 1b/lb-mol).

The following equation shows the conversion:

Ib VOC/ODT = b C/ODT * (136.2 Ib/mol AP / 12 Ib/mol C) * (1 mol AP / 10 mol C}

* PM emission factor is not applicable as rechipper emissions are routed downward to the ground.

° Short term emissions were based upon the max short term capacity of the chippers.
Emissions are representative of the total combined emissions for both rechippers.
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TABLE B-13

EMERGENCY GENERATOR AND FIRE PUMP

ENVIVA PELLETS AHOSKIE
N v
Emergency Generator Emissions (ES-EG)
Equipment and Fuel Characteristics
Engine Qutput 0.26 MW ) b 0 b;‘/
Engine Power 350 hp (brake) —1—
Hours of Operation 500 hrfyr'
Heating Value of Diesel 19,300 Btu/lb
Power Conversion 7,000 Btu/hr/hp
Fuel Usage 17.6 gal/hr
Criteria Pellutant Emissions
Emissions
Pollutant Category Emission Factor Units Ib/hr tpy
TSP PSD 4.41E-04 Ib/kW-hr (2) 0.12 2.88E-02
PMy, PSD 4.41E-04 Ib/kW-hr (2) 0.12 2.88E-02
PM; PSD 4.41E-04 Ib/kW-hr (2) 0.12 2.88E-02
NO, PSD 8.82E-03 Ib/kW-hr (5) 230 5.75E-01
S0, PSD 15 ppmw (3) 3.81E-03 9.52E-04
(e¢] PSD 7.72E-03 Ib/kW-hr (2) 2.01 5.03E-01
VOC (NMHC) PSD 2.51E-03 Ib/MMBtu (4) 6.15E-03 1.54E-03
Toxic/Hazardous Air Pollutant Emissions
Acetaldehyde HAP/TAP 5.37E-06 1b/hp-hr (4) 1.88E-03 4.70E-04
Acrolein HAP/TAP 6.48E-07 ib/hp-hr (4) 2.27E-04 5.67E-05
Benzene HAP/TAP 6.53E-06 Ib/hp-hr (4) 2.29E-03 5.71E-04
Benzo(a)pyrene6 HAP/TAP 1.32E-09 Ib/hp-hr (4) 4.61E-07 1.15E-07
1,3-Butadiene HAP/TAP 2.74E-07 Ib/hp-hr (4) 9.58E-05 2.39E-05
Formaldehyde HAP/TAP 8.26E-06 Ib/hp-hr (4) 2.89E-03 7.23E-04
Total PAH (POM) HAP 1.18E-06 Ib/hp-hr (4) 4.12E-04 1.03E-04
Toluene HAP/TAP 2.86E-06 Ib/hp-hr (4) 1.00E-03 2.51E-04
m-,p-Xylene HAP/TAP 2.00E-06 Ib/hp-hr (4) 6.98E-04 1.75E-04
Highest HAP (Formaldehyde) 8.26E-06 Ib/hp-hr (4) 2.89E-03 7.23E-04
Total HAPs 9.49E-03 2.37E-03

Note:

' NSPS allows for only 100 hrs/yr of non-emergency operation of these engines (not the 500 hours shown). The PTE for the emergency

generator is based on 500 hr/yr, though, because the regs allow non-emergency operation and EPA guidance is 500 hr/yr for emergency generators.

? Emissions factors from NSPS Subpart IIII (or 40 CFR 89.112 where applicable) in compliance with post-2009 construction.
* Sulfur content in accordance with Year 2010 standards of 40 CFR 80.510(a) as required by NSPS Subpart IITI.
* Emission factor obtained from AP-42 Section 3.3, Tables 3.3-1 Table 3.3-2.

® Emission factor for NOx is listed as NOx and NMHC (Non-Methane Hydrocarbons or VOC) iﬁ T

entire limit attributable to NOx.

¢ Benzo(a)pyrene is included as a HAP in Total PATL.

able 4 b NSPS Subpart IIIl. Conservatively assumed

044375
&3228

F"(C FMWP ekﬁn"s-






Firewater Pump Emissions (ES-FWP)

Equipment and Fuel Characteristics *

Engine Output 0.22 MW
Engine Power 300 hp
Hours of Operation 500 hr/yr*
Heating Value of Diesel 19,300 Btu/lb
Power Conversion 7,000 Btu/hr/hp
Fuel Usage 15.1 gal/hr
Criteria Pollutant Emissions
Emissions
Pollutant Category Emission Factor Units 1b/hr tpy
TSP PSD 4.41E-04 Ib/kW-hr (2) 0.10 247E-02
PM,, PSD 4.4]1E-04 Ib/kW-hr (2) 0.10 2.47E-02
PM, 5 PSD 4.41E-04 Ib/kW-hr (2) 0.10 2.47E-02
NO, PSD 8.82E-03 Ib/kW-hr (5) 1.97 493E-01
SO, PSD 15 ppmw (3) 3.26E-03 8.16E-04
co PSD 7.72E-03 Ib/kW-hr (2) 1.73 4.32E-01
VOC (NMHC) PSD 2.51E-03 Ib/MMBtu (4) 5.27E-03 1.32E-03
Toxic/Hazardous Air Pollutant Emissions
Acetaldehyde HAP/TAP 5.37E-06 Ib/hp-hr (4) 1.61E-03 4.03E-04
Acrolein HAP/TAP 6.48E-07 1b/hp-hr (4) 1.94E-04 4.86E-05
Benzene HAP/TAP 6.53E-06 Ib/hp-hr (4) 1.96E-03 4.90E-04
Be:nzo(a);:oyrene'S HAP/TAP 1.32E-09 Ib/hp-hr (4) 3.95E-07 9.87E-08
1,3-Butadiene HAP/TAP 2.74E-07 Ib/hp-hr (4) 8.21E-05 2.05E-05
Formaldehyde HAP/TAP 8.26E-06 Ib/hp-hr (4) 2.48E-03 6.20E-04
Total PAH (POM) HAP 1.18E-06 b/hp-hr (4) 3.53E-04 8.82E-05
Toluene HAP/TAP 2.86E-06 Ib/hp-hr (4) 8.59E-04 2.15E-04
m-,p-Xylene HAP/TAP 2.00E-06 Ib/hp-hr (4) 5.99E-04 1.50E-04
Highest HAP (Formaldehyde) 8.26E-06 Ib/hp-hr (4) 2.48E-03 6.20E-04
Total HAPs 8.13E-03 2.03E-03

Note:

! NSPS allows for only 100 hrs/yr of non-emergency operation of these engines (not the 500 hours shown). The PTE for the emergency

generator is based on 500 hr/yr, though, because the regs allow non-emergency operation and EPA guidance is 500 hr/yr for emergency generators.
? Emissions factors from NSPS Subpart I (or 40 CFR 89.112 where applicable) in compliance with post-2009 construction.

% Sulfur content in accordance with Year 2010 standards of 40 CFR 80.510(a) as required by NSPS Subpart IIIL

* Emission factor obtained from AP-42 Section 3.3, Tables 3.3-1 Table 3.3-2.
5 Emission factor for NOx is listed as NOx and NMHC (Non-Methane Hydrocarbons or VOC) in Table 4 of NSPS Subpart IIIl. Conservatively assumed

entire limit attributable to NOx.

¢ Benzo(a)pyrene is included as a HAP in Total PAH.







SOAT'T 90-H9'C = (uoyqp FNg 103 F
SO-HE'L SOHL'T = (uoyqp) O d 103 F
#0-dS'1 §0-49'¢ = (uoyqr) Wd 20 g
9 L1 (%) JUDUOD SINYSIOW [BLIIBUI = JA]

XY SS3IJ W[[0d  IIXH IAIG

00T (ydw) poods purm uesw = )

€50'0  FUAd 107 (ssojuotsuamp) rardnnuw azis domred =3
%] OlpA g 1o (ssajuorsuswip) arjdnnw az1s oponied =y
+L0 N 10J (ssopuorsustuip) Jarfdnmus ozis apored =

(uo1/q[) 1010B] UOISSTUD = 7

DIy M

'900Z 12quuaydog ‘7 €T UoRRS Zi-dV Jod PAIE[Nofes SI0108) UOISSIUA Pased

*s89001d 913 30 red Jey) JE JUAIUOD dINYSIOW puE djel uononpoid JI0 uodn paseq sojer Apmoy Xep .
5911032120 20IN0S 7 PAIST] 3Y) Jo du0 03 FuOjaq J0U S0P [[A] 191[9d UONWEYLION oY) 951ED2q L d SPIM-ANIOES UL POPIIIUT JOU OIE SUOISSIWD SANSN "SUOISSTIA JupsyIuSs 10] proysaiuy Adj o} MO[aq []19Mm ST HAM A
-S4 dnoi3 901005 WOISSTWA AJIATIOR JUBOPIUSISUL OY) JO UOSISSIWO [enuojod oy) sixa LB sjurod [EUOLIPPE MOJ € J1 USAT I10AIP 9} JO WEaNsUMop sjuiod 19jsuel) J[B JO 2AISN]OUT 94 jou Kewr syurod saysuer) usdo 3o Sunsi YL

10N
€0-UL'Y £0-dT1°1 20-HT'E €0-HI'L 70-H9'9 T0-HS'T TVLOL
. o : s . . . ) paads puim uesw SI0KOAUOY) UORIDY[OD) 5501 IO[10d 03 )
£0-H8'T ¥0-4S°9 0-d6'1 €0gey ¢0-H0Y £0-90'6 £55°CIS 168 ydu 7 0} Tonoupay pesopuy $088014 19704 WO, suorssImy doicy dd-Sd Sda
. e . . . . . . poods puim ueowr urg ofang WH osur doigg =
P0-HS°¢ PO-HE°[ £0-9L°¢ FO-d¥'8 €OHLL €048l 190y 9r'6v yduw 7 0} uononpaYy paso[ouyg g 58g [[IUISUIEL] 0f J0K0AT0S) HM{-84 #dd
] ] ] - ] ] . . pooads pum ueswr ulg 95Ing [[TULSUNUE] )
PO-HS'S PO-HET 0 dLe $0-dv'8 £0HLL €0-d8'1 [qt2134 9T's6v ydur 7 0} nononpay pasopug. | e AU0D) ) o1 Jakicy/ssede o1 HMa-s4q £dd
. . . . K . . R Ppaails puim Ugaw ] ssedag of1g/paayg i}
£0-398'6 SOHTT P0-dS9 PO-HS1 £0-97°1 PO-HITE 066°SL L9'8 ydu 7 0y nononpay Ppasopouy OIS 03 SI0fRATIOY) PasJINQ 1K1 HMSH 7dd
. i . . . . . ) paads puim uesw - I030AT0)) i}
$0-95'9 (U €0-HE'P P0-H8'6 €0-9d1°6 €0HI'T T09°90S £8°LS ydu 7 o1 voTonpey pasorouy PaSJINQ 03 19Treosic] 1K1 HMSd 14d
(sdy) (u/qn (Adp (u/qp (ady) (u/qn (ady (ydy)
53 [ A
¢ W 10§ suowssiug ¢ 103 SUOISSTU g S0 SnopsIu [enuuy HOH nopdrIdsaq (U0 | [onus) uondriosaq dnoao) 301005 UOISSIUY a
Pa[1e ~ 10d3U() [BRUSIOJ | PI[{OLU0IU() [BHUOJ | pafjonyuodu]) (B U0 Xe]N
wndysno.ay ],

ssed{q Jeucarss-o1d [runswgy A1(T 10§ 158} QHV ¥IA 94(°G | S[[ILLISWUIBH WO PRIIAK] SAUL] JO JUNOUY
%9 Juyue)) s1msto nding [IIA 1878

%L1 Juu0)) Anys1o Inding 1K1
000°SS (1y/1q0) ndySnonyy, ssa1d 19][2d Xe ]
000'8¥ (19/La0) mdySnomny [, wud [-10Yg 1041 Xe]]
008°18% (#£/1.q0) ndysnomyy, ssa1g 197[24 Tenuuy
08t'oTy (#/1.a0) indydnomy, imding 1841 fenuuy
ARISOHV SIATTAd VAIANT

SNOISSTAALNIOL JOUd ONI'TANVH JOOM THRIA
P-4 314dvVL






Su)jpueH POOM UB3ID

suoie|nafed yd Z6-8y 18 31d %0E OHY BAIAUT €ZTTHT

61 §0 9T @3ed

“21qI31|Ta0 3q |ia SUOISSIUD 35A1) UMOYS SE JNg adA1 Yor2 10) sjutod dop a)dnjnu 9q ACW DALY AON, DN Mj} I8 SUOISSIUIR DANLIN 343 JO PANEIUSSIIIAL W SUGISSILS Furjpuey poos uddid a3y

*SuOISSILA ST G pur Olard 10) Ju3jeanbs paumsse st AouaioLya [0u0d 341, "(£0/€) 1DMISIC [0NU0]) uolmj|od Ity Pauiuf £3)[uA umbvop uvg

2y 10f pauedaud podas ¢, sysAjouy $1GISPaL RHOHOT UV WRIROIOUYIRL WOV 1D, IPIEsY eu1S 33d Ansosod 9408 Yim 2Injonus pasojous papis-aant aoy pardde o5z p7 40 Louatona fenuca Syng ¢

€9
£50°0
se0
b0

STINJ 40] (ssafuotsuaturn) farjdiinta 2218 appiued = ¥
Oy g 207 {ssajuatsuauip) 11 dn | 9z15 sponted =3
A 10] (ssauotsuaurtp) Ja1dunu a7 apned —~ 3

{U01/q[) 1018 UDISSIUR = T

{%) 3U2I00 AMISION

BB RUL = ]

{ydur) paads putm usaiw = ]

oaM

(90/11) ‘1'7°¢1 uonenby *sajig s3eloig pue Furpuey sIrIalddy - $ 7 g LONIIG ‘Th-JV WOY E[NLILIO} UO PISEQ UCIIEINIJLD JOIDT UOISSIAN T

g tpog-priy) uny SupeswiSua ulisap Aq pspracid saurjeq [EUaRI U0 paseq (19a1) sdILd Poos pUR “YIeg 'STOT 16] JUIIUOD SINISIOLY ITRISAY |
£0-H9LT TO-HLTT W-ULY'T SUBISSIMY (6301,
€0-48T'1 | €0-H6¥'8 | TO-HOB'L $19°808 90-dIS'T | S0-H99'I S0-dIS'E %8 09 £€50°0 ST0 L0 s Hoxq yored EXGETETTR) HMO-SH dan
- woy Fwhsauc)) e sjutog doig
S0-H6€°6 | v0-H6I9 | €O-HIE'T $98°LLT 90-4L9'T | S0-T9L'L SO-HEL'E Yol £9 £50°0 SE0 ¥LO 1 vox yoreg aie101g 100pInQ 01 (19) HMO-81 dan
sdiy poosy paseydIng Iaysuer]
PO-HLLE | €0-HBF'T | €OCHLTS 000°6LT 90-9LYT | SO-TIL'L So-geLe %8y £9 £50°0 £E0 L0 ¥ do1qg yajeg 12A1(T 03 3[id e HMO-sd 14an
- woy Suksaucy) e symog doiq
90-HT6'8 | SO-HRE'S | #O-HST'L 601'9Z Q0-HL9T | SO-HIL'L SO-HEL'E %8 £9 £50°0 €0 PL'O 1 do1q yoreg valy afe101g I00pInQg HMO-8d 4o
0} Jojsuel], yreq paseyIng
(Ady) (&dy) (&dy) (Ady) (moyqn) | (uoyqD) | (uoyqr) (%) (ydu) [uogsuamuip) | (ssajuolsuauup) | (ssapuolsuaup) Aanay opsuel], dnoro ar
suoissiury | suofsstwy | suoisspuy | jndydnodyy, Aoeq Aoeg Ao () yupue) | () paedg | Jondnmpy ozis | sendnnpy szig JandynA spmod | uonvRdg alnog
d “wd nd 1epuog wonuy | wopsiuy | uopsnuy | amsoly | PWAM | opRIsd STNG | opWAvI “Wd | 97IS PBIed WA | doxqo | o adAy uosssig
TN ST d LIRS Ny uBI JaqunN

HIMSOHYV SLATTHd VAIANA
SNOISSTAH ATdWVYXA LNIOd dOMA ONI'TANVH AOOAL NHHID

ST-4 ATdVL







‘OINSBOWI SATBAIOSUOD B ST JeoA 19d I9A0WIN) [ WAL B [)Is patIofiad ole SUONE[NOE]) WEeIS0I] syue], .
‘s1n0y Suneredo surdus pue ‘(ay/1es) s8esn [onJ 0] OISIAUGO ‘(JHE) Jemodasioy surSus uo paseq uondwnsuos [anJ wo paseq jndydnorgy .

'SuoneolfIoads USISOp 9AIBAISSUC)) .

JON
Y0-HO0T 6 8’1 TVLOL
PO-HES'T 1€0 I1°¢I $65°L [BIUOZLIOH 01 € 00¢S NMSNH 1O Tong dwung 1o1eM4 201, 20%1L
YO-dSS°L 151 €St £18°8 [eST A0 A CI 9 005°C AL TIO) [o1] 101BI8UD) Aduagrowg T03L

(Ady) (&) (1&71e3) ) an (1e3) uondinss( HUE], aiuey,

SUOISSTIHY DOA (S1esonmy, mdy3snoayy, [woneusrig| pSus1nysel Jajomrer(q PUNoA

0'F SSINV.L SUOISUWI( UL,
HADISOHYV SLATTIAd VAIANA
SNOISSTINA SNV

91-d ATdV.L






"OUIN]OO [IIRJOP SSBWIOIG 97 (30 [BI0L SY) UI PAPN[OUT JOU 18 JOAIP ) WLIOJ SUCISSTIND 7)Y SJoJaay ], "Summued A opLY, pue (JSd spremo) ojqeardde jou a1 590108
912u2301q JIYI0 pur AZI9U30Iq WO SUOTSSIIS 70D ‘bHSO” AT DVON VST Iy [eLsja(T ssewolg OV DN od sy ,

‘01€ PUe 1710 sdMD sanoadsar ey £q parjdnjnm
Apeslfe Q7N pUe SURYIOW JO] 510108y UOISSIUA o[y Suntodsy DHO JO 7-0) PUE =) 9]gR L WOIJ SI0}08] UOISSIUF ¢

RS /MGINIAL LET°0 J0 10)08] AS1oue ue Suisn ‘siseq uondwnsuod [any e uo paje[nofes A31aug .
"€ ‘7-86 ‘SLHOISNI ‘ssuiSug] AousSiowy J0] SPULIR] [eIOUSD)
(8661) "oU] “20BLIIU] [BWUSWUOHIAUT paoueapy dy-1q/es g/40°0 Jo 10)0ef & Swisn pajeno[ed uondwnsuod [ang .

08 08 YO-dLY'9 | €0-HETE 08 ¥0-300"9 £0-H00'¢ 10+H0¥'L Gt dMJ-sd
1O o0 T 'ON
€6 £6 YO-HSS'L | €0-FLL'E €6 $0-4009 £0-400'¢ 10+H0t'L GrEmsiQ) DH-S9
11O [P0 T 'ON
P ‘ ¢ . ] . S[enpISaY
61191 1Pee L ¥S LLL'8ST £0-d0T P T0-H0T'¢ TO+H8E6 POOAA PUE PO YIAIT-SH
» 1811913
3TOD 1830, ssgurorq OIN YHO 700 OIN YHD 70D
370D [BI0L, adLy ong (1 ¥uy) uoIsstuy
(suo) d1139un) SWOISSTUI | JIa1T, L(IFATA/3H) T-D 21qB, WOy 510308, olssTwy
AJUMLNA 956°1 mduy A3xouy
Jued gyl ndug [ony 7 'ON
IA/SIY QOS ampayog Suneladg
dyq 0o¢ mding dwng 1eep 211,]
) AUENIN 28T°T nduy £310ug

Jes Lot
&5 005
dyq s¢

K/MININ. 00'8Z9SEST

AMSOHYV SLATTAL VAIANA

SHDIYNOS NOLLSNIIANOD NOYUA SNOISSING HHOD TVLLNILOd

LT 4ATIVL

ndug jong 7 ‘oN
s[mpsyog Suneredo
mdinQ Jojerausr) Aouerowyg

nduy 1esy 1e1(]

818 suneRdy






$3|1d 9824015 PoOA, USAID

6TJ0 6T 38ed

suope|nole) Ydi 5-8r 18 31d %0E OHY RAAUT €7ZTHT

“Ws|IeALaSUOD JO $9504INd 40) J0)H) LOISSILD WwXEW iy} £odwa 0 350D BAMUT “ABP-2108/D Q) 9°F 0 0| woy padur II0E Uor

v10Z/E2/21 93eQ

P11 A9 Suskidnmus Aq suauid-eid|e st 01 UDGIED ST WL PAHAAUOD J0JIT) LOISSIUT
UOIG} QOO / KOP-2479(D Q1 9'] » SABP COF o SHOD § = DAY SH10)

ie|nuuIo) RiELmo||0] 21) £q 1834 13d UOGIED JO SUO] UL P ML 2 SU

7 °sa)ud 28RI0)S PoOA 114 SEIFNOG WO SUOISIIE DOA IANIETY JO UOIEIADJES 31 J0j DTHA IS £q popracsd WBALNIOP [SYIN WY PAUILCIGO SI01IR) LOISSIUY "€

WB12Y 2ANEAIS0D & s UF1Sap ays pasodard ua paseq yipa pur yiduay sa8pa apid Surdols 2y) JpISUOD 0} 4,07 + [MaT+HHaMaTH =T [«Z] S PATINIED S1 TOIE 20ELNS 2Y], °T

*900T JAqUIAON

*SI0390,] VOISSIWT 150 SANIBNT Zp-d ¥ 0] Pasf} SOIBY UOKIIRL] SU1Y 0) SUOISIASY Jof JURUNOOG punoadyorg VT "$'N dSLI0 % 'L jenba o) patunsse s1 SZA

861 Jaquuiaideg

"800-88-£/0SH-Vdd ‘Punjors) YuoN “Nieg 2[SUBLLY, Yoleasay * SAxNOS 1SN anSng vad fo Je41103 Vdd "S' uo poseq JS1 30 %05 jenba o) pawnsse 81 g

"IN "uouditeLIoN J0F 1 TOZ-L00T 40F PASeioAe Ejep [eo1S0joI0a)all U0 paseg
TTTEL M08 TTE] UONNAS ‘T dV U0 paseg
[-TTET AQEL Th-dV Wog (Wntulume) s[IRUMES J9qUIN] 30} (%)ait00 118 - §

YS'L

%08§
86
74
8y
i

oner JS1A N

ones LW

(%) (yduw 21 - A0 ¢S 5paaxa PIIAL Jum) alu) §
yauL 10°g veys Joreaad jiezures YA sKep Jo aqurntt ‘4
1(54) sd1ys poom Jo WAU0D 118 'S

?us%n\éhMHIImmm muEJ
I A(d—=59g) A s i

L1 276 *gg6] 9SS "RO0-88-£/0S VT ‘BULOIR) YUON g ABUBLLL Yorvasay * soosnog 1S sAISng nadp fo joau0D VAT 'S to PASE 10J9R) UOTSSIUD ST

SNOISSTIAE FALLIINA ST IDVHOLS AOOM NITID
SI-4 A'T4VL

€67 LY LST 65'0 66T'0 pSPO'0 | SZET £0€°0 159'C S09°0 [erer,
06°1 €0 Lyl 8€°0 61’0 ¥6T00 | 65870 9610 LILT T6€°0 00v°011 o1 oot 00T 90-a¥r'E e 90-H55°€ ILE T'ON DI POO UDRID  TISMD
£0'1 ¥To 060 €401 0L00 09100 | L9¥0 LOT0 £€6°0 €1T0 00009 01 ooy 001 90-Hbb € 09¢ 90-HSSE e [ "ON 9[1d POy UOAID  [dSMD
@dy Gy (4dy) (u/qp (4dy) (y/qp (Ady) (u/qp (6dy) (yan on (€] Gy (1] (Rau/an (1ow/Aep/qr) (G120} (Loe/Lep/)) mepduasaqr (13w
(SUCISSIUITY auaulg it q ISSIUE 7L suogssiuy A g suoISSIug A g 28eamy g pEuT  mp ¢ AMIB WOISSIIY JOA PRUGELY QU CULTC IR N TOISSTT]
-eydjz se HOA uoqIE) S8 DDA 30 By
NELING
angy
ADISORY SLATIHd VAIANA







Enviva Pellets Ahoskie, LLC Ahoskie, NC

Table 1
Test Results Summary
Enviva Pellets Ahoskie, LLC

Source Wood Dryer /Dry Hammermill 2/Pellet Cooleér 2
Permit Number 1012R02
Dry Hammermill Emissions DHM- DHM- DHM- Average
ES-DHM2 25A-1 25A-2 25A-3 g
Softwood Content 33 33 33 33
Test Date 6/25/14 6/25/14 6/25/14 N/A
VOC Pounds as Propane

er ODT 0.102 0.101 0.098 0.101
VOC Pounds as Alpha-Pinene 0.095 0.094 0.091 0.093
per ODT
Pellet Cooler Emissions
ES-CLR?2 PC-25A-1 PC-25A-2 | PC-25A-3 Average
Softwood Content 45 45 45 45
Date 6/26/14 6/26/14 6/26/14 N/A
YOC Founds & Fiopans 0.476 0.485 0.515 0.492
per ODT
VOC Pounds as Alpha-Pinene 0.442 0.451 0.476 0.457
per ODT
Dryer Emissions
ES-Dryer D-25A-1 D-25A-2 D-25A-4 Average
Softwood Content 30 30 30 30
Date 7/2/14 7/2/14 7/3/14 NA
YOC Pounds as Propane 0.858 0.760 0.915 0.844
per ODT

VOC Poéunds as Alpha-Pinene 0.797 0.706 0.850 0.784

er ODT

BCEIVE,
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Enviva Pellets Ahoskie Ahoskie, NC

2. SOURCE AND SAMPLING LOCATION DESCRIPTIONS

2.1 PROCESS DESCRIPTION

Enviva Pellets Ahoskie produces wood pellets used as fuel. The Ahoskie facility uses wood resources
(roundwood chips, bark, sawdust, and tree trunks) to produce the pellets. The wood is milled, dried
and pelletized. A flowchart of the process is provided in Figure 2-1.
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Figure 1. Process Flow Diagram
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Enviva Pellets Ahoskie Ahoskie, NC

3. SUMMARY AND DISCUSSIONS OF RESULTS
3.1 OBJECTIVES AND TEST MATRIX

The objective of the test program was to measure volatile organic compounds emission rates
from the dryer, dry hammermills, and pellet coolers while processing wood having a 35% by
weight softwood content. The information will be used as a basis for a request to modify the
plant operation permit. A matrix of the test methods used in this evaluation is provided in
Table 3-1.

Table 3-1.
Enviva Pellets Ahoskie
Test Matrix
Source Method Target Analyte liéu(:lt; T:jitnzltr:se’ M‘:::lll}r,gria:n t
25A THC 3 60 FID
. 2 Gas flow 3 20 Vel. Pressure
Dry Hammermili 3A Molecular Wt. 3 60 Electrochemical
4 Moisture 3 30 Gravimetric
25A THC - 3 60 FID
2 Gas flow 3 20 Vel. Pressure
Peliet Cooler -
3A Molecular Wt. 3 60 Electrochemical
4 Moisture 3 30 Gravimetric
25A THC 3 60 FID
Dryer 2 Gas flow 3 20 Vel. Pressure
3A Molecular Wit. 3 60 Electrochemical
4 Moisture 3 30 Gravimetric

3.2 FIELD TEST CHANGES AND PROBLEMS

During June 24™, an upset was caused by a fuel feeding problem in the furnace of the dryer.
This condition resulted in excessive wood build-up in both the furnace and the mixing
chamber upstream of the dryer. The dryer was taken offline and cleaned to solve this problem.
The dryer tests were delayed until the week of July 2.

During the third run of July 2, the wood feed to the mixing chamber/dryer was partially
blocked in the fuel chute. This resulted in non-representative operating conditions during
most of the test run. A fourth run was conducted on July 3 after the feed chute was cleared of
the blockage. The VOC emissions from the dryer have been calculated based on Runs 1, 2,
and 4. The data for all four runs are presented in this report.

Air Control Techniques, P.C. 6 August 11,2014






Enviva Pellets Ahoskie Ahoskie, NC

3.3 SUMMARY AND DISCUSSION OF RESULTS

Dry Hammermill 2—A summary of the test results for Dry Hammermill 2 is provided in
Table 3-2. Detailed data for each test run are presented in Appendix E. During these tests, the
Dry Hammermill operated in a representative, stable condition. The set of five hammermills
at the Ahoskie plant process material that is screened from the dryer outlet. The undersized
material is sent directly to the pellet presses.

Table 3-2. Test Results Summary
Enviva Pellets Ahoskie
Dry Hammermill 2 VOC Emissions

Parameter DHM-25A-1 | DHM-25A-2 | DHM-25A-3 Average
Test date 6/25/2014 | 6/25/2014 | 6/25/2014 N/A
Test time 1340-1440 | 1608-1708 | 1828-1928 N/A
ODT, Tons per hour 22.4 22.4 224 22.4
Volatile Organic Compound Emissions
Parts / million, ppmvd 9.83 10.1 9.38 9.77
Pounds / hour (as propane) 1.03 1.02 0.99 1.01
Pounds / hour (as alpha pinene) 0.96 0.95 0.92 0.94
Pounds VOC as propane / ODT 0.102 0.101 0.098 0.101
Pounds VOC as alpha pinene / ODT 0.095 0.094 0.091 0.093
Gas Stream Characteristics
Flue gas flow, DSCFM 15,252 14,665 15,403 15,107
Flue gas flow, ACFM 17,691 16,920 17,724 17,444
Moisture content, % 7.03 6.87 6.37 6.76
Stack temperature, °F 113.5 111.4 112.9 112.6

The mass emission rates were calculated based on (1) the THC concentrations measured in
accordance with Method 25A, (2) the gas stream moisture levels measured in accordance with
Method 4, and (3) the gas flow rates and temperatures measured in accordance with Method 2.
The oxygen content of the stack gas stream was measured in accordance with Method 3A.

During these tests, the VOC emissions ranged from 0.098 to 0.102 pounds propane per ODT
processed. The emissions expressed on an alpha-pinene basis ranged from 0.091 to 0.095
pounds alpha-pinene per ODT.

The mass emission rates were calculated based on (1) the THC concentrations measured in
accordance with Method 25A, (2) the gas stream moisture levels measured in accordance with
Method 4, and (3) the gas flow rates and temperatures measured in accordance with Method 2.
The stack gas stream was not subject to cyclonic flow.

The oxygen content of the stack gas stream was measured in accordance with Method 3A.
The oxygen concentrations were consistently 20.9% by volume because the hammermills
coolers exhaust air.

Air Control Techniques, P.C. 7 August 11,2014






Enviva Pellets Ahoskie Ahoskie, NC

? o
Pellet Cooler 2—The VOC emissions from Pellet Cooler 2 are summarized in Table 3-3.
These emissions ranged from 0.476 to 0.515 pounds propane per ODT processed. The VOC
emissions expressed were 0.442 to 0.476 pounds alpha-pinene per ODT processed.

Table 3-3. Test Results Summary
Enviva Pellets Ahoskie
Pellet Cooler 2 VOC Emissions

Parameter PC-25A-1 PC-25A-2 PC-25A-3 Average
Test date 6/26/2014 | 6/26/2014 | 6/26/2014 N/A
Test time 1109-1208 | 1228-1329 | 1340-1439 N/A
Volatile Organic Compound Emissions
Parts / million, ppmvd 69.6 70.4 75.0 71.7
Pounds / hour (as propane) 10.66 10.87 11.53 11.02
Pounds / hour (as alpha pinene) 9.90 10.10 10.72 10.24
Pounds VOC as propane / ODT 0.476 0.485 0.515 0.492
Pounds VOC as alpha pinene / ODT 0.442 0.451 0.476 0.457
Gas Stream Characteristics
Flue gas flow, DSCFM 22,297 22,492 22,382 22,390
Flue gas flow, ACFM 26,185 26,241 26,270 26,232
Moisture content, % 6.86 5.97 6.59 6.47
Stack temperature, °F 114.3 115.9 115.6 115.3

The mass emission rates were calculated based on the (1) THC concentrations measured in
accordance with Method 25A, (2) the gas stream moisture levels measured in accordance with
Method 4, and (3) the gas flow rates and temperatures measured in accordance with Method 2.
The stack gas stream was not subject to cyclonic flow. The oxygen content of the stack gas
stream was measured in accordance with Method 3A.

The oxygen content of the stack gas stream was measured in accordance with Method 3A.
The oxygen concentrations were consistently 20.9% by volume because the pellet coolers
exhaust air.

Dryer—The VOC emissions from the dryer stack are summarized in Table 3-4. The VOC
emissions ranged from 0.760 to 0.915 pounds propane per ODT processed. The VOC
emissions ranged from 0.706 to 0.850 pounds alpha-pinene per ODT processed.

The average emissions have been calculated based on Runs 1, 2, and 4. As indicated in this
report, an upset occurred during Run 3. The data for Run 3 are provided in Table 3-5.

The mass emission rates were calculated based on (1) the THC concentrations measured in
accordance with Method 25A, (2) the gas stream moisture levels measured in accordance with
Method 4, and (3) the gas flow rates and temperatures measured in accordance with Method 2.
The stack gas stream was not subject to cyclonic flow. The oxygen content of the stack gas
stream was measured in accordance with Method 3A.

Air Control Techniques, P.C. 8 August 11,2014






Enviva Pellets Ahoskie

Ahoskie, NC

Table 3-4. Test Results Summary
Enviva Pellets Ahoskie, Dryer VOC Emissions

Parameter D-25A-1 D-25A-2 D-25A-4 Average
Test date 7/2/2014 | 7/2/2014 7/3/2014 N/A
Test time 1235-1335 | 1354-1454 | 8:53-9:53 N/A
Volatile Organic Compound Emissions
Parts / million, ppmvd 159.1 130.9 147.4 145.8
Pounds / hour (as propane) 35.6 31.8 35.8 34.4
Pounds / hour (as alpha pinene) 33.0 29.6 33.2 32.0
Pounds VOC as propane / ODT 0.858 0.760 0.915 0.844
Pounds VOC as alpha pinene / ODT 0.797 0.706 0.850 0.784
Gas Stream Characteristics
Flue gas flow, DSCFM 32,538 35,466 35,354 34,354
Flue gas flow, ACFM 65,798 65,767 66,413 65,992
Flue gas oxygen, % dry 12.5 13.6 12.5 12.9
Moisture content, % 40.9 36.1 36.8 37.9
Stack temperature, °F 170.2 164.8 165.7 166.9

As indicated in Table 3-5, The upset condition during run 3 (denoted D-25A-3) significantly
affected the system gas flow rate, moisture content, oxygen content, and temperature.

Table 3-5. Test Results Summary
Enviva Pellets Ahoskie, Dryer VOC Emissions
Parameter D-25A-3 Average,
D-25A-1, -2, and -4
Test date 7/2/2014 N/A
Test time 1511-1610 N/A
Volatile Organic Compound Emissions
Parts / million, ppmvd 148.5 145.8
Pounds / hour (as propane) 434 344
Pounds / hour (as alpha pinene) 40.33 32.0
Pounds VOC as propane / ODT 1.045 0.823
Pounds VOC as alpha pinene / ODT 0.970 0.767
Gas Stream Characteristics
Flue gas flow, DSCFM 42,569 34,354
Flue gas flow, ACFM 75,446 65,992
Flue gas oxygen, % dry 14.4 12.9
Moisture content, % 33.5 379
Stack temperature, °F 161.6 166.9

Air Control Techniques, P.C.

August 11, 2014







Enviva Pellets Ahoskie Ahoskie, NC

The VOC emissions from the three sources are summarized in Table 3-6 using both an as-
propane and as-alpha-pinene basis. These emission factors can be used to calculate total VOC
emissions when processing 33% softwoods for dry hammermills, 30% for dryers, and 45% for
pellet coolers.

Table 3-6. Emission Summary
Source Pounds VOC as Propane
per Oven Dried Ton
Dry Hammermill 2 0.101
Pellet Cooler 2 0.492
Dryer 0.844
Source Pounds VOC as Alpha-Pinene
per Oven Dried Ton
Dry Hammermill 2 0.093
Pellet Cooler 2 0.457
Dryer 0.784

Air Control Techniques, P.C. 10 August 11, 2014






Enviva Pellets Ahoskie Ahoskie, NC

: 4. PROCESS PARAMETERS
4.1 SOFTWOOD CONTENT DETERMINATION

Enviva determined the softwood content of the wood feed. The necessary mixture of residual
materials such as hardwood chips, hardwood sawdust, and pine sawdust is fed into the hopper
shown in Figure 4-1 using a front-end loader. The conveyor shown below moves the material
from the hopper at a known speed and a known loading controlled by the height of the opening
from the hopper. An indicator vane provides a positive indication of material flow.

==

PR e D e
Figure 4-1. Residuals Hopper and Discharge Conveyor

Chips from the roundwood chipper are fed to a discharge hopper and conveyor that has a
notched plate to control the volume of chips exiting the hopper. The conveyor is shown in
Figure 4-2.

Ll -

2 O\ o
Figure 4-2. Roundwood Chipper Conveyor

It is Enviva’s standard procedure to operate with the discharge hopper full so that the conveyor
provides a fixed, known quantity of chips. Similar to the residuals conveyor, a counter-
balanced indicator vane provides a positive indication of material flow.

Air Control Techniques, P.C. 11 August 11, 2014






Enviva Pellets Ahoskie Ahoskie, NC

Enviva operates with the “Mix Control” on as indicated in F igure 4-3. The process control
system stops conveying if material is not detected on either the residuals discharge conveyor
or the roundwood chipper discharge conveyor. This procedure ensures that the necessary ratio
of feed materials is maintained.

TFETE g s

Figure 4-3. Mix Control Program Indicator in Control Room

Dry shavings are added to the wood feed at a maximum rate of 8.5 tons per hour. The actual
addition rate is adjusted to maintain a constant proportionality with the residual material and
chipped material. The control panel for dry shaving addition is shown in F igure 4-4.

] : i =
Figure 4-4. Dry Shavings Control Panel

The rate of dry shavings addition is calculated based on the rotational rate of the screw
conveyor below the dry shavings hopper. The density of the dry shavings is taken into account
to convert the volumetric flow rate to a mass addition rate.

An example calculation helps to explain the procedures used to calculate the softwood
content. Based on pellet production of 50 short tons per hour (1200 tons per day), the plant in

Air Control Techniques, P.C. 12 August 11, 2014






Enviva Pellets Ahoskie Ahoskie, NC

this example intends to prepare a mix that consists of 60% roundwood and 40% residuals
using the conveyors shown in Figures 4-1 and 4-2. This requires 619 tons per day of
roundwood (hardwood) and 413 tons per day of residuals. During these tests the residuals
were composed of 83.3% softwood; accordingly, the softwood feed rate was 344 tons per day.
Afier preparing this mix, Enviva added 168 tons per day of dry shavings consisting of 100% of
softwood. Using this approach, they control the average moisture content of the feed stream to
the dryer. The total quantity of softwood was 344 tons per day plus 168 tons per day of
shavings to yield 512 tons of softwood per day. This is 42.7% by wt. of the total feed of 1200
tons per day.

The softwood content data provided by Enviva during this test program were calculated in
accordance with this procedure.

4.2 SUMMARY OF PROCESS DATA

Dryer—The dryer operating conditions during the test are summarized in Table 4-1. During
Run 3, the Enviva operator observed that the feed chute to the mixing chamber became
partially blocked.

Table 4-1. Dryer Operating Conditions
July 2-3, 2014
Parameter Run 1 Run 2 Run 3 Run 4
Date July 2 July 2 July 2 July 3
Time, Start 1236 1354 1511 852
Time, Stop 1335 1454 1610 951
Softwood Content, % wt. 30 30 30 30
Dryer Feed Rate, % 66 66 66 65
Dryer Outlet Rate, tons/hour 51.2 524 51.6 49.8
Mixing Chamber Temperature, F 617 632 582 614
Dryer Outlet Temperature, F 210 205 202 205
Dryer Inlet Moisture, % wt. 38.8 38.9 40.4 43.9
Dryer Outlet Moisture, % wt. 14.7 15.8 17.1-22.9 19.7
Dryer Production, ODT/Hour 41.5 41.9 41.6 39.3

As indicated in Table 3-4, this upset condition resulted in increased stack gas flow rates,
decreased stack gas moisture levels, and decreased stack gas temperatures. Enviva concluded
that this run was not representative of normal conditions and notified Ms. Betsy Huddleston
immediately following the run. The problem was corrected overnight and a fourth run was
conducted on July 3%,

Air Control Techniques, P.C. conducted the VOC emission test on Dry Hammermill 2. This
unit was selected by Enviva because it Dry Hammermill 1 and 2 receive the highest
throughput of any of the five hammermills. Furthermore, the particle size distribution of the

Air Control Techniques, P.C. I3 August 11,2014






Enviva Pellets Ahoskie Ahoskie, NC

material prbce,ssed in this hammermill is smaller and more vulnerable to VOC emissions. The
VOC emissions per ODT measured on this unit are similar to or higher than the emissions

from the other five hammermills.

Table 4-2. Dry Hammermill 2 Operating Conditions

Parameter Run 1 Run 2 Run 3
Date 6/25/2014 6/25/2014 6/25/2014
Time, Start 1540 1709 1828
Time Stop 1640 1809 1928
Softwood Content, % wt. 33 33 33
?;(:1(11;1{&(1)31: Rate, Oven Dried 10.1 10.1 10.1
Fabric Filter Pressure Drop, in. w.c. 3.9 3.9 3.9
Fan Motor Current, Amps 83 85.5 84.5

Air Control Techniques, P.C. tested the VOC emissions from the Pellet Cooler 2 system.

This unit was chosen by Enviva because the two pellet coolers served by this system have
higher throughput than the two pellet coolers served by the Pellet Cooler 1 or single cooler
served by Pellet Cooler 3 system. The softwood content of the feed material to the Pellet
Cooler 2 system was higher than the tests concerning the dry hammermill and dryer due to the
introduction of dry shavings (material dried by suppliers off-site) just prior to the pelleting

process.

Table 4-3. Pellet Cooler 2 Operating Conditions

Parameter Run 1 Run 2 Run 3
Date 6/26/2014 6/26/2014 6/26/2014
Time, Start 1109 1228 1340
Time Stop 1209 1327 1439
Softwood Constant, % wt 45 45 45
Production Rate, Oven Dried Tons/Hr 22.4 22.4 22.4
Cyclone Pressure Drop, in. w.c. 5.0 5.0 5.0

Air Control Techniques, P.C. 14 August 11, 2014
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DIVISION OF AIR QUALITY

, . October 9, 2015
MEMORANDUM
To: Robert Fisher, Washington Regional Office and
Yuki Puram, Air Quality Permitting Section
From: Shannon Vogel, Stationary Source Compliance Branch ZSW\VO
Subject: Emissions Testing Performed in Amory and Wiggins Mississippi

Submitted for Enviva Pellets Ahoskie, LLC
Ahoskie, Hertford County, North Carolina
Facility ID 4600107, Permit No. 10121R03
Performed by Air Control Techniques, Inc. (ACT)

Enviva submitted two reports of emissions testing performed at Enviva facilities in Amory and Wiggins
Mississippi in October 2013 in support of requested revisions to the draft permit for the Ahoskie facility.
Air Control Techniques, Inc. performed EPA Method 320 sampling for six hazardous air pollutants
(HAP) [methanol, acetaldehyde, acrolein, formaldehyde, phenol, and propionaldehyde] and EPA Method
25A for total VOC.

The testing at the Wiggins facility was performed October 10 through 13, 2013 at the following locations:
Dryer 1, Dryer 2, secondary hammermill 2, pellet mill, green hammermill, and pellet coolers 1 and 2.

The testing at the Amory facility was performed October 14 through 16, 2013 at the following locations:
dryer, dry hammermill, green hammermill and aspirators.

The major issue with the test results as reported by Air Control Techniques was the approach to reporting
results for non-detected values. The test reports stated “shaded areas indicates a calculated detection
limit, Emissions were calculated based on zero (emphasis added) for non-detect values.” ACT did not
calculate a maximum possible emission rate based on the detection limit as required by SSCB for
compliance evaluations.

Therefore, the reported results for the following pollutants and locations are NOT acceptable due to the
use of “zero” emissions presented and/or zero emissions included in the average reported emission rates.
The unacceptable results include any pollutant and location which any run value was below the detection
limit and “zero” emissions were included in the reported average emission rate in pounds per hour and
pounds per ton oven dried pulp.

The following is a listing of the unacceptable test results for the Wiggins Facility:

Dryer 1 - acetaldehyde, acrolein, phenol; Dryer 2 - phenol; Dry Hammermill 2 - acetaldehyde, acrolein,
and phenol; Green Hammermill - phenol, propionaldehyde; Pellet Cooler 1 -phenol; Pellet Cooler 2 -
phenol, propionaldehyde; Aspiration System - formaldehyde, phenol, propionaldehyde.

The following is a listing of the unacceptable test results for Amory Facility:

Dryer - acetaldehyde, acrolein, formaldehyde, phenol, propionaldehyde; Green Hammermill -
acetaldehyde, acrolein, formaldehyde, phenol, propionaldehyde; Aspiration System - acetaldehyde,
acrolein, phenol, propionaldehyde and Dry Hammermill - . acetaldehyde, acrolein, formaldehyde, phenol,
propionaldehyde.
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Inclusion in these lists does not indicate that all runs were below the detection limit, only that at least 1
run of 3 was below the detection limit and a zero value was included in the reported average.

Additionally, SSCB cannot evaluate the representativeness of the emissions from the Wiggins or Amory
facilities with respect to the emissions from the Ahoskie facility. The testing seems to have been
performed correctly. However due to the unacceptable calculation of the non-detected values, the results
cannot be used to estimate the VOC and HAP emissions for the Enviva Ahoskie facility as reported.

If you have any questions regarding the results of this evaluation, please contact me at 919-707-8416 or
shannon.vogel@ncdenr.gov.

cc: Central Files, Hertford County
IBEAM Documents - 4600107



DIVISION OF AIR QUALITY

February 16, 2015
Racejy.
MEMORANDUM FEp I%ﬁ"ed
| ‘ 6 2015
TO: Yuki Puram, Engineer, Raleigh Central Office (RCO) Air Permh‘s
? Sectior

FROM: A Zilex Zarnowski, Meteorologist I, Air Quality Analysis Branch (AQAB)
[
THROUGH/\J@{rk Cuilla, Acting Supervisor, AQAB

SUBJECT:  Review of Dispersion Modeling Analysis for Enviva Pellets Ahoskie LLC
Facility ID: 4600107 Permit #: 10121-R02
Ahoskie, NC Hertford County

I have completed the dispersion modeling analysis, received January 23, 2015, for the Enviva
Pellets facility located in Ahoskie, NC. The purpose for modeling was to demonstrate
compliance with guidelines specified in 15A NCAC 2D .1104 for Toxic Air Pollutant (TAP)
emitted in excess of the Toxic Permitting Emission Rate (TPER) listed in 15A NCAC 2Q .0711.
The modeling adequately demonstrates compliance on a facility-wide basis.

There was multiple emission sources of formaldehyde and acrolein modeled. The application
purposes changes to the dryer system to increase production from 43 oven-dried tons per hour
(ODT/hr) to the current permitted capacity of 48 ODT/hr. Also, the facility purposes to make
modifications to the downstream material handling system to accommodate a throughput of
55 ODT/hr. Emission rates and source parameters are provided in the attached tables.

AERMOD, (14134) using five years (2005-2009) of meteorological data from

Elizabeth City (surface) and Newport-Morehead City (upper air) was used to evaluate impacts in
both simple and elevated terrain. Direction specific building dimensions, determined using
EPA’s BPIP program (04274), were used as input to the model for building wake effect
determination. Receptors were placed along the property boundary at 25 m intervals. Extending
from the property boundary a Cartesian receptor grid with receptors placed at 100 m extended to
2 km from the facility. Table 1 shows the maximum impact as a percentage of the Acceptable
Ambient Levels (AAL).

Table 1. Maximum impacts for Enviva Pellets Ahoskie LLC.

Averaging | 2005 | 2006 | 2007 | 2008 | 2009 | AAL | % of

Pollutant Period | pg/m’ | pg/m® | pg/m’® | pg/m® | pgm’® | pgm® | AAL
Acrolein 1-hr 588 | 59.1 | 794 | 739 | 774 | 80 [99.25%
Formaldehyde 1-hr 528 | 500 | 699 | 641 | 689 [ 150 | 46.6%

This compliance demonstration assumes the source parameters and pollutant emission rates used in the
analysis are correct.

cc: Mark Cuilla
Alex Zarmnowski
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Table 2. Modeled emission rates for Enviva Pellets Ahoskie LLC.

Acrolein, | Formaldehyde
Model ID (/s) (/s)
EP1 3.45E-01 7.48E-01
EP2 2.63E-02 3.43E-02
EP3 2.63E-02 3.43E-02
EP4 1.32E-02 1.71E-02
EP5 0 0
EP6 2.86E-05 3.64E-04
EP7 2.45E-05 3.12E-04
EPS8 0 0
EP9 0 0
EP10 0 0
EP11 4.61E-02 3.45E-02
EP12 4.61E-02 3.45E-02
EP13 2.30E-02 1.72E-02
EP14 0 0

Table 3. Pollutant source parameters for Enviva Pellets Ahoskie LLC.

Source ID Easting | Northing | Base Elev. | Stack Ht. Temp. | Exit Vel. | Stack Dia.
(m) (m) (m) (m) K) (m/s) (m)
EP1 323540.2 | 4015565 15.65 27.58 347.59 8.21 3.05
EP2 323542.4 | 4015462 15.2 15.7 293.15 4.04 2.44
EP3 323548.3 | 4015465 15.23 15.7 293.15 4.04 2.44
EP4 323553.1 | 4015468 15.28 15.7 203.15 4.74 2.03
EP5 323593 4015510 15.54 22.68 293.15 3.65 0.6
EP6 323550.6 | 4015538 15.64 3.05 919.82 78.3 0.13
EP7 323616.1 | 4015462 15.26 2.44 954 109.19 0.1
EP8 323556.8 | 4015602 15.41 14.94 293.15 0.01 0.74
EP9 3235733 | 4015523 15.61 16.76 310.93 14.33 1.22
EP10 323523.9 | 4015657 15.77 6.1 310.93 19.81 0.91
EP11 323614.6 | 4015498 15.5 7.52 293.15 19.95 0.91
EP12 323622.3 | 4015502 15.53 7.52 293.15 19.95 0.91
EP13 323634.4 | 4015506 15.58 6.1 293.15 16.39 0.71
EP14 323576.3 | 4015446 15.01 21.82 293.15 3.65 0.6







Division of Air Quality

Washington Regional Office Received
October 22, 2015
0CT 27 2015
TO: y T Py 1 . . .
O Yuki Puram, RCO Permits Air Permits Section
FROM: Betsy Huddleston @11

SUBJECT: Recommendations and Comments on Air Permit Application
Enviva Pellets Ahoskie, LLC
Hertford County, Facility ID 4600107
Air Permit 10121R02, APP 4600107.15B
Fee Class: Title V

Contact: Joe Harrell, EHS Manager, office (252) 209-6032 ext. 202, cell (252) 370-3181
1. Application Summary:

Enviva submitted a permit renewal application on 10/06/2015. There is one other permit
application in-house for the Title V permit, which was submitted on 11/13/2012. An
amendment to this application was submitted in June 2015. The amendment requested
removal of permit condition 2.2.A.2.c.

2. Facility Compliance Status:

Enviva was most recently inspected on 5/05/2015 with assistance from Mr. Joe Harrell,
Enviva EHS Manager. All permitted and insignificant sources were physically inspected.
A records review was also performed that day back to June 2014. The inspection was
conducted using permit revision R0O2.

Fugitive dust plan recordkeeping has improved greatly, but there is still some room for
improvement in consistency of completion of the logs. The facility appeared to operate in
compliance with all applicable air quality regulations and permit conditions at the time of
the inspection.

A couple of NODs have been issued to Enviva since mid-2014. One was issued on
7/28/2014 for problems discovered during the annual inspection. The other was issued on
9/03/2014 for a late report.

3. Regional Concerns, Comments and Recommendations:

o Asyou and I have discussed, another look is needed at toxics with the permit
renewal. Enviva has been using some HAPs/TAPs test data from out-of-state
facilities to estimate their emissions from the hammermills at Ahoskie. The stack
tests for those facilities were submitted to SSCB for review. Shannon Vogel
finished the review on 10/09/2015 and found the test results not acceptable for
use as emissions factors for Ahoskie (I just got the memo on 10/21 after we
talked). I’m in the process of deciding what to do for their 2014 inventory.
Shannon’s review should be in Documents Module.



o If we retain toxics limits that are established based on potential production rates,
then I agree it is acceptable to remove 2.2.A.2.c. from the permit. If the Title V
permit will require some sort of monitoring, then maybe Enviva could provide a
corresponding potential tonnage throughput of softwood that would serve as an
easy limit to track.

o Isthere any plan to issue the Title V soon after the renewal or as part of the
renewal?

o WaRO would like to review the draft permit before it is issued.

(k:\hertford46\00107\permits\20151022p04.doc)



Puram, Yukiko

From: . mtdeyo@aol.com

Sent: ' Thursday, October 22, 2015 11:30 AM

To: Puram, Yukiko

Cc: Michael.Doniger@envivabiomass.com; joe.harrell@envivabiomass.com;
amcconnell@kilpatricktownsend.com

Subject: Re: Enviva Ahoskie Frist Title V Permit

Attachments: NOR - Dryer Benzene Testing Report - Summary Pages.pdf

Ms. Puram:

Thank you for taking the time to review our information concerning benzene emissions from the Ahoskie wood pellet
manufacturing dryer.

As discussed below, the original Title V Application for the Ahoskie facility included benzene emissions from the

facility's dryer. These emission rates were then modeled to demonstrate compliance with the North Carolina Toxic Air
Pollutant Standards. Annual emission limits and monitoring requirements were also included in the permit. Dryer
benzene emissions were calculated using conservative AP-42 emissions factors from similar

industries/operations. However, as detailed in our previous correspondence, we have since determined, through literature
searches and stack testing, that benzene is not emitted from the Ahoskie wood pellet manufacturing process (See
February 23, 2015 letter, Dr. John Richards (Air Control Techniques, P.C.) to Michael Doniger (Enviva) previously
submitted to DAQ.

In addition, attached please find the summary pages of the Enviva Pellets Northampton, LLC, October 2013 stack testing
report in which benzene emissions were tested on the Enviva dryer stack using EPA Method 18. Benzene emission
measurements are listed as "non-detect” in all three test runs for the facility dryer. Please note that since this testing
was performed at the dryer stack, it accounts for emissions associated with both the drying of wood chips, as well as the
combustion of wood. in the furnace.

Based on these data, benzene emissions are not present from the Enviva wood pellet manufacturing dryers and we
request that the monitoring requirements for benzene emissions be removed from the permit.

If you have any questions or require additional information, please contact me at 804-937-0377.
Sincerely,

Michael T. Deyo
On Behalf of Enviva Pellets Ahoskie, LLC

From: Puram, Yukiko <yuki.puram@ncdenr.gov>

To: mtdeyo <mtdeyo@aol.com>

Cc: joe.harrell <joe.harrell@envivabiomass.com>; michael.doniger <michael.doniger@envivabiomass.com>
Sent: Fri, Oct 2, 2015 8:47 am

Subject: RE: Enviva Ahoskie Frist Title V Permit

Hi Mike;

Thank you for providing me the information. It was very helpful. | agree that the original modeling was based on many
uncertainties that they were not aware of at that time. However, I still have concerns with emissions as a result of the
wood combustion to fuel the dryer. If | remember correctly, the emissions from the wood combustions and the dryer
are emitted from a common stack. | do agree that the benzene emissions from the dryer alone is probably not significant

1



enough to have monitoring, recordkeeping and reporting requirements. However, | cannot find any information regards
to emissions from wood combustion.

According to EPA’s AP-42 Chapter 1.6, benzene emissions from the wood combustion is 4.2E-3 Ib/MMBtu. The heat
input of the dryer is 175. 3 mmBtu/hr. Based on these numbers, the PTE of benzene is 0.74 Ib/hr, or 6400 Ib/yr, which
is well above the TPER of 8.1 Ib/yr.

| believe this question arose during our conversation over the phone last time. | am wondering if you had a chance to
review that issue. Please let me know when you have a chance.

Thank you.

Yuki

Yuki Puram

Permits Section, Environmental Engineer

NC DENR, Division of Air Quality

1641 Mail Service Center, Raleigh NC, 27699-1641
Phone/Fax: 919-707-8470

WWW.Ncair.org

yuki.puram@ncdenr.qov
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Email correspondence to and from this address is subject to the North
Carolina Public Records Law and may be disclosed to third parties unless

the content is exempt by statute or other regulation.
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From: mtdeyo@aol.com [mailto:mtdeyo@aol.com]

Sent: Friday, September 11, 2015 10:46 AM

To: Puram, Yukiko <yuki.puram@ncdenr.gov>

Cc: joe.harrell@envivabiomass.com; michael.doniger@envivabiomass.com
Subject: Re: Enviva Ahoskie Frist Title V Permit

Ms. Puram:

Thank you for taking time to discuss Enviva's 2015 Amended Title V Application and request to remove State Operating
Permit Condition 2.2.A.2.a. We are providing the following information in response to your question/comment in the email
string below.

The benzene emissions as calculated in the original application were based on the processing of wood pellet material in
the dryer, and not the combustion of the wood waste material (as previously indicated). As detailed in the original permit
application, the maximum annual benzene emission rate at the facility's maximum production (and 10% softwood) was
only 464 Ib/year (see attached page of Title V application emissions calculations showing a maximum annual emission
rate of 0.232 tons per year).

However, the air dispersion modeling analysis that was performed as part of the facility’s initial Title V Air Permit
Application was performed using an annual dryer benzene emission rate of 2,864.52 Ib/year (See attached page of Title V
Application modeling demonstration where benzene modeled at 4.12e-2 grams/second). This higher annual emission
rate became, and remains, the permitted benzene emission limit for the dryer.

In other words, the modeling was conservatively run at a significantly higher rate than the calculated maximum potential
emissions.

As detailed in our June 2015 Amended Title V Application, we do not believe that benzene is emitted from the facility
dryer. However, even if Enviva were to calculate the theoretical benzene emissions for the increased softwood content of
30%, at the maximum permitted capacities, the maximum annual benzene emissions only increases to 1,072.92

2



Ib/yr. This emission rate remains well below the facility's permitted dryer emission rate of 2,864.52 Ib/yr. A copy of these
theoretical emissions calculations are provided as an attachment to this email.

Since the facility can not exceed this permitted emission rate, even while operating at the maximum operating throughputs
and maximum allowable softwood contents, we believe that the removal of the monitoring requirements at Condition
2.2.A.2.ais appropriate.

Also, | will continue to follow up on your other questions discussed during our call today and will contact you to discuss in
the near future.

If you have any questions or require additional information, please contact me at 804-937-0377.

Sincerely,

Michael T. Deyo
On Behalf of Enviva Pellets Northampton, LLC

----- Original Message-—--

From: Puram, Yukiko <yuki.puram@ncdenr.qov>

To: mtdeyo <mtdeyvo@aol.com>

Cc: Joe Harrell (joe.harrell@envivabiomass.com) <joe.harrell@envivabiomass.com>
Sent: Tue, Sep 8, 2015 2:52 pm

Subject: Enviva Ahoskie Frist Title V Permit

Hi Mike;
Hope you had a nice weekend.

We have received a request to remove the monitoring conditions for acrolein, formaldehyde and benzene. | have a
question regarding the statement made in Attachment 2 of the permit application. The footnote (2) indicated:
(2) Benzene emissions limit for dryer reports benzene emission rate modeled as part of initial air permit
application and calculated using maximum dryer burning rates and emission factors associated with wood waste
combustion. Enviva does not believe that benzene is emitted from the wood pellet manufacturing facility and
therefore, emissions from the dryer are considered zero. However, maximum potential benzene emissions from
the dryer using the wood waste combustion factors would be equal to the permitted emission rate.

When the original permit (R00) was issued, the calculation was based on the incorrect maximum heat input (125
mmBtu/hr) of the dryer. Now that we know the heat input is actually 175.3 mmBtu/hr, | don’t think we can use the
previous modeling analysis. If you can show us the facility-wide benzene emissions (including emissions from wood
combustion and the dryer) being lower than the TPER (8.1 Ib/yr), | can take the monitoring requirement from the
permit. Otherwise, the facility is required to conduct a modeling analysis on benzene, which was not included in the
toxic analysis report submitted in January 2015.

If you have further questions, please let me know.
Thanks.

Yuki

Yuki Puram

Permits Section, Environmental Engineer

NC DENR, Division of Air Quality

1641 Mail Service Center, Raleigh NC, 27699-1641
Phone/Fax: 919-707-8470

Www.ncair.org

vuki.puram@ncdenr.gov
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Confidentiality Notice:

This communication constitutes an electronic communication within the meaning of the Electronic Communications Privacy Act, 18 U.S.C. Section 2510, and its
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TO:

Division of Air Quality
Washington Regional Office
October 22, 2015

Yuki Puram, RCO Permits

FROM: Betsy Huddleston

SUBJECT: Recommendations and Comments on Air Permit Application

Enviva Pellets Ahoskie, LLC

Hertford County, Facility ID 4600107
Air Permit 10121R02, APP 4600107.15B
Fee Class: Title V

Contact: Joe Harrell, EHS Manager, office (252) 209-6032 ext. 202, cell (252) 370-3181

1.

Application Summary:

Enviva submitted a permit renewal application on 10/06/2015. There is one other permit
application in-house for the Title V permit, which was submitted on 11/13/2012. An
amendment to this application was submitted in June 2015. The amendment requested
removal of permit condition 2.2.A.2.c.

Facility Compliance Status:

Enviva was most recently inspected on 5/05/2015 with assistance from Mr. Joe Harrell,
Enviva EHS Manager. All permitted and insignificant sources were physically inspected.
A records review was also performed that day back to June 2014. The inspection was
conducted using permit revision R02.

Fugitive dust plan recordkeeping has improved greatly, but there is still some room for
improvement in consistency of completion of the logs. The facility appeared to operate in
compliance with all applicable air quality regulations and permit conditions at the time of
the inspection.

A couple of NODs have been issued to Enviva since mid-2014. One was issued on
7/28/2014 for problems discovered during the annual inspection. The other was issued on
9/03/2014 for a late report.

Regional Concerns, Comments and Recommendations:

o Asyou and I have discussed, another look is needed at toxics with the permit
renewal. Enviva has been using some HAPs/TAPs test data from out-of-state
facilities to estimate their emissions from the hammermills at Ahoskie. The stack
tests for those facilities were submitted to SSCB for review. Shannon Vogel
finished the review on 10/09/2015 and found the test results not acceptable for
use as emissions factors for Ahoskie (I just got the memo on 10/21 after we
talked). I’m in the process of deciding what to do for their 2014 inventory.
Shannon’s review should be in Documents Module.



o If we retain toxics limits that are established based on potential production rates,
then I agree it is acceptable to remove 2.2.A.2.c. from the permit. If the Title V
permit will require some sort of monitoring, then maybe Enviva could provide a
corresponding potential tonnage throughput of softwood that would serve as an
easy limit to track.

o Is there any plan to issue the Title V soon after the renewal or as part of the
renewal?

o WaRO would like to review the draft permit before it is issued.

{k:\hertford46\00107\permits\20151022p04.doc)
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From: Evans, John

Sent: Monday, February 23, 2015 5:53 PM

To: . J Mceachern, Charles

Cc: Pullen, Booker; Puram, Yukiko; Patnaik, Gautam
Subject: RE: Found It!

Follow Up Flag: Follow up

Flag Status: Flagged

Categories: Red Category

Charlie Mac — outstanding. Thanks

John C. Evans
General Counsel
N.C. Department of Environment and Natural Resources

Telephone: 919-707-8474

Mailing Address:
1601 Mail Service Center
Raleigh, NC 27699-1601

Physical Address:
217 W. Jones Street
Raleigh, NC 27603

E-mail correspondence to and firom this address may be subject to the North Carolina Public Records Law and may be
disclosed to third parties.

From: Mceachern, Charles

Sent: Monday, February 23, 2015 5:52 PM

To: Evans, John

Cc: Pullen, Booker; Puram, Yukiko; Patnaik, Gautam
Subject: Found It!

John, I think NCGS 150B-3(a) is what allows the Permittee to continue operating under an
expired permit as long as a renewal application has been filed and not acted upon. What
do you think?

§ 150B-3. Special provisions on licensing.

(2) When an applicant or a licensee makes a timely and sufficient application for issuance
or renewal of a license or occupational license, including the payment of any required license
fee, the existing license or occupational license does not expire until a decision on the
application is finally made by the agency, and if the application is denied or the terms of the
new license or occupational license are limited, until the last day for applying for judicial

file:///C:/Users/ypuram/AppData/Local/Microsoft/ Windows/Temporary%20Internet%20...  10/16/2015
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review of the agency order. This subsection does not affect agency action summarily
suspending a license or occupational license under subsections (b) and (c) of this section.

(b) Before the commencement of proceedings for the suspension, revocation, annulment,
withdrawal, recall, cancellation, or amendment of any license other than an occupational
license, the agency shall give notice to the licensee, pursuant to the provisions of G.S. 150B-
23. Before the commencement of such proceedings involving an occupational license, the
agency shall give notice pursuant to the provisions of G.S. 150B-38. In either case, the
licensee shall be given an opportunity to show compliance with all lawful requirements for
retention of the license or occupational license.

(c) If the agency finds that the public health, safety, or welfare requires emergency action
and incorporates this finding in its order, summary suspension of a license or occupational
license may be ordered effective on the date specified in the order or on service of the certified
copy of the order at the last known address of the licensee, whichever is later, and effective
during the proceedings. The proceedings shall be promptly commenced and determined.

Nothing in this subsection shall be construed as amending or repealing any special statutes, in
effect prior to February 1, 1976, which provide for the summary suspension of a license.

(d)  This section does not apply to the following:

4y Revocations of occupational licenses based solely on a court order of child support
delinquency or a Department of Health and Human Services determination of child support
delinquency issued pursuant to G.S. 110-142, 110-142.1, or 110-142.2.

2) Refusal to renew an occupational license pursuant to G.S. 87-10.1, 87-22.2, 87-44.2,
or 89C-18.1, based solely on a Department of Revenue determination that the licensee owes a
delinquent income tax debt. (1973, c. 1331, s. 1; 1985, c. 746, s. 1; 1995, c. 538, s. 2(i); 1997-
443,s. 11A.118(a); 1998-162, s. 8.)

Charles M. McEachern, III, P.E.
Environmental Engineer/Permits Coordinator
NC DENR, Division of Air Quality

Raleigh Regional Office

3800 Barrett Drive, Raleigh, NC 27609
E-mail: charles.mceachern@ncdenr.gov
Phone: (919)791-4276

FAX: (919)881-2261

DAQ Web Site: www.ncair.org

B b T e b Rt T e et e e T o o e o o o e e e e s e e s
Email correspondence to and from this address is subject to the North Carolina Public

Records Law and may be disclosed to third parties unless the content is exempt by statute

or other regulation.
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IS

Enviva Pellets Ahaskie, LLC
142 NC Route 561 East
Ahoskie, NC 27910

+1(252) 209 6032
fax (252) 209 6039

www.envivabiomass.com
April 4, 2013

Kevin Godwin, Engineer
Permits

NC DENR, Division of Air Quality
1641 MSC

Raleigh, NC 27699-1641

Subject: Application No. 4600107.12B Installation of Pellet Presses (No. 11 and 12) and 6t Pellet
Cooler with One Simple Cyclone

Dear Mr. Godwin:

Enviva Pellets Ahoskie, LLC (Facility ID. 4600107) submitted application No. 4600107.12B dated
November 16, 2012 to expand production capacity via installation of two additional pellet presses
(No. 11 and 12) and a 6% pellet cooler, through which the pellet presses exhaust. Due to new
information, Enviva is reconsidering the expansion plans and requests rescission of this
application.

Please feel free to contact Joe Harrell at (252) 370-3181 with any questions or comments. Thank
you for your time and attention.

Sincerely, *

Peter Najera B/L_\_’
VP, Operations






Comprehensive Application Report for 4600107.12A

11/14/2012

Enviva Pellets Ahoskie, LLC - Ahoskie (4600107)

Hertford Oo::@.

General Information: Permit/Latest Revision: 10121/ R01

Permit code: TV-1st Time

Application type: Modification

mcmm:oo,a\wg. location:  Kevin Godwin/RCO
Regional Contact: Yongcheng Chen

Facility location: Washington Regional Office
Facility classification: Title V

Clock is ON
Status is :

Application is COMPLETE
In progress

Application Dates
Clock Start

11/13/2012

Received Calculated Issue Due

11/13/2012

Completeness Due

01/12/2013

Fee Information

Initial amount: Date received: Amount Due: Add. Amt Rev'd: Date Rev'd:

$867.00 11/13/2012 0.00
Fund type: Deposit Slip #: Locationrec'd:  Location deposited:
2333

Contact Information

Type Name Address City State ZIP Telephone
Technical/Permit  Joseph Harrell, EHS Manager 142 NC Route 561 East Ahoskie, NC 27910 (252) 209-6032
Authorized Peter Najera, VP of Operations 7200 Wisconsin Ave. Suite 1100  Bethsesda, MD 20814 (301) 357-5560
Acceptance Criteria
. L L Completeness Criteria
Received? Acceptance Criteria Description
N/A Application fee Received? Complete Item Description
Yes Appropriate number of apps submitted
N/A Zoning Addressed
N/A Source recycling/reduction form
Yes Authorized signature
N/A PE Seal

N/A Application contains toxic modification(s)







Comprehensive Application Report for 4600107.12A 11/14/2012
Enviva Pellets Ahoskie, LLC - Ahoskie (4600107)

Hertford County
Application Events
Event Start Due Complete  Comments Staff
TV - Acknowledgment/Complete 11/13/2012 11/23/2012 11/14/2012 kmhash

Regulations Pertaining to this Permit

Reference Rule

2D 0515
2D 0516
2D .0521

Regulation Description

Particulates Miscellaneous Industrial Processes
Sulfur Dioxide Emissions Combustion Sources
Control of Visible Emissions

Audit Information Pertaining to this Application

Column Name Date Chaneged 0Old Value

New Value Editor
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North Carolina Department of Environment and Natural Resources
Division of Air Quality
Beverly Eaves Perdue Sheila C. Holman Dee Freeman
Governor Director Secretary

November 14, 2012

Mr. Peter Najera

VP of Operations

Enviva Pellets Ahoskie, LLC
7200 Wisconsin Ave. Suite 1100
Bethsesda, MD 20814

SUBJECT: Receipt of Permit Application
Modification of Permit No. 10121R01
Application No. 4600107.12A
Enviva Pellets Ahoskie, LLC
Facility ID: 4600107, Ahoskie, Hertford County

Dear Mr. Najera:

Your air permit application (4600107. 12A) for Enviva Pellets Ahoskie, LLC, located in Hertford
County, North Carolina was received by this Division on November 13,2012.

This application submittal did contain all the required elements as indicated and has been
accepted for processing. Your application will be considered complete as of November 13, 2012,
unless informed otherwise by this office within 60 days.

Should you have any questions concerning this matter, please contact Kevin Godwin at (919)
707-8480.

Sincerely, ]

— ." ‘\ \ /’\_ -
%m der Vaart, Ph.D., P.E., J.D.

Chief, Permits Section

cc:  Washington Regional Office Files
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