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1. INTRODUCTION

Enviva Pellets Lucedale, LLC (Enviva) is proposing to construct a greenfield wood pellet
manufacturing plant (referred to herein as “"the Lucedale plant” or “the plant”) in Lucedale,
George County, Mississippi. It should be noted that on May 20, 2014, Green Circle Energy,
Inc (Green Circle) received Construction Permit No. 0840-00022 authorizing construction of
a proposed greenfield wood pellet manufacturing plant at the Lucedale site. This construction
permit was transferred to Enviva on November 20, 2015; however, construction on the new
plant was never initiated by Enviva or Green Circle. On June 16, 2017, Enviva submitted a
request to Mississippi Department of Environmental Quality (MDEQ) to revoke Construction
Permit No. 0840-00022. Since that time, business conditions have changed and Enviva is
now re-starting the permitting process for a new construction permit for the Lucedale plant.
The proposed new Lucedale plant will be designed to produce approximately 1,420,500 oven
dried tons (ODT) per year of wood pellets utilizing up to 85% softwood. Construction will be
completed in two phases with the initial construction phase allowing production of
approximately 781,300 ODT per year. The second construction phase will be implemented
within 18 months of completing the first construction phase and will allow the facility to
achieve the final production capacity of approximately 1,420,500 ODT per year. The plant
will include a Log Chipper, Bark Hog, Debarker, Green Screen, Green Hammermills, Rotary
Dryers, Dry Hammermills, Pellet Presses and Coolers, product loadout operations and other
ancillary activities.

The Lucedale plant will be @ major source with respect to the Title V Operating Permit
Program because facility-wide potential emissions of one or more criteria pollutants will
exceed the major source threshold of 100 tons per year (tpy). Furthermore, the plant will be
a major source of hazardous air pollutants (HAP) due to potential total HAP emissions and
maximum individual HAP emissions above the major source thresholds of 25 tpy, and 10 tpy,
respectively. However, the Lucedale plant will be a minor source with respect to the New
Source Review (NSR) permitting programs because facility-wide potential emissions of all
regulated pollutants will be below the major source threshold of 250 tpy.

Enviva is submitting this application for a State Permit to Construct to the Mississippi
Department of Environmental Quality (MDEQ) Environmental Permits Division (EPD) in
accordance with Title 11 of the Mississippi Administrative Code (Miss. Admin. Code) Part (Pt.)
2 Chapter (Ch.) 2 Rule (R.) 2.1.D. A description of the process is provided in Section 2 and
methodologies used to quantify potential emissions are summarized in Section 3. Section 4
describes the applicability of federal and state permitting programs. Section 5 includes a
detailed applicability analysis of both federal and state regulations.

Introduction 1 Ramboll



Application for Initial State Permit to Construct
Enviva Pellets Lucedale, LLC
Lucedale, Mississippi

2. PROCESS DESCRIPTION

Enviva manufactures wood pellets for use as a renewable fuel for energy generation and
industrial customers. Enviva's customers use wood pellets in place of coal, significantly
reducing emissions of pollutants such as lifecycle carbon dioxide (COz2)/greenhouse gases
(GHG), mercury (Hg), arsenic (As), and lead (Pb). The company is dedicated to improving
the environmental profile of energy generation while promoting sustainable forestry in the
southeastern United States. Enviva holds certifications from the Forest Stewardship Council
(FSC), Sustainable Forestry Initiative (SFI), Programme for the Endorsement of Forest
Certification (PEFC), and Sustainable Biomass Program (SBP). Enviva requires that all
suppliers adhere to state-developed “"Best Management Practices” (BMPs) in their activities
to protect water quality and sensitive ecosystems. In addition, Enviva is implementing an
industry leading “track and trace” system to further ensure that all fiber resources come
from responsible harvests. Enviva pays particular attention to: land use change, use and
effectiveness of BMPs, wetlands, biodiversity, and certification status. All of this combined
ensures that Enviva's forestry activities contribute to healthy forests both today and in the
future.! The following process description details the proposed operations at the Lucedale
plant.

Wood fiber (round wood, green wood chips, bark, and dry shavings) will be delivered to the
Lucedale plant via trucks where it will then be unloaded and stored. The plant will include
three (3) chip truck dumps (ID# AA-004, Greenwood Handling Operations), one (1) bark
truck dump (ID# Insignificant Activity, Bark Handling Operations), and one (1) dry shavings
truck dump (ID # AA-021, Dry Shavings Handling). Round wood will be stored as whole logs
and will be debarked (ID# AA-001, Debarker) and chipped (ID# AA-002, Log Chipping), as
needed. Bark from the Debarker and purchased bark will be transferred to the Bark Hog
(ID# AA-003, Bark Hog) via conveyor for further processing, after which it will be transferred
to the Bark Storage Pile (ID# Insignificant Activity, Bark Storage Pile) via conveyor.? The
bark removed from the round wood, along with purchased bark, will be used as fuel for the
dryer furnaces. Conveyors will transport wood chips and fuel to the dryers and furnaces,
respectively.?

Dry shavings, largely composed of wood planer shavings and sawdust, will be delivered by
truck to the plant’s dry shavings truck dump. From the dry shavings truck dump, the dry
shavings will be transferred to the Dry Shavings Silo (ID# AA-020, Dry Shavings Silo) via an
enclosed conveyor and bucket elevator. As the dry shavings will already be dried, they will
bypass the dryers. The Dry Shavings Silo will be equipped with a baghouse for control of
particulate matter (PM) emissions resulting from air displaced during silo loading.

The Lucedale plant will include three (3) Dryer lines (ID#s AA-007, AA-010, and AA-013,
Wood-fired Direct Heat Drying System Nos. 1, 2, and 3), each consisting of a bark-fired
furnace and a rotary drum dryer. The maximum design heat input rate of each dryer will be

! A detailed description of Enviva’s Responsible Wood Supply Program can be found at:
http://www.envivabiomass.com/sustainability /wood-sourcing/responsible-wood-supply-program/

? Bark handling and storage is considered an insignificant activity per 11 Miss. Admin. Code Pt. 2 Ch. 6 R.
6.7.B(13).

* Bark will be transferred from the Bark Fuel Storage Pile via a walking floor to a covered conveyor and then to the
fully enclosed Bark Fuel Bin. Due to complete enclosure of the Bark Feed Bin, no emissions are expected from
transfer of material into the bin.

Process Description 2 Ramboll
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168 million British thermal units per hour (MMBtu/hr). The products of combustion from each
furnace will directly exhaust to the rotary drum dryers, which will dry wood chips conveyed
from the Green Wood Storage Pile (ID# AA-006, Green Wood Storage Pile). Prior to drying,
the chips will be processed by a Green Screen (ID# AA-005, Green Screen) and three (3)
Green Hammermills (ID#s AA-007 and AA-010, Green Hammermills) as needed to ensure
proper size.

From the dryers, an induced draft will carry all dried chips and hot air to high efficiency
material handling cyclones to remove the wood fiber. The dryer is designed to recirculate a
portion of the exhaust gas to improve fuel and drying efficiency and reduce emissions. The
non-recirculated portion of each dryer exhaust will flow through a wet electrostatic
precipitator (WESP) and a regenerative thermal oxidizer (RTO) (ID# AA-007, AA-010, and
AA-013, WESP/RTO Nos. 1, 2, and 3), then out a stack to the atmosphere. Each dryer line
will have a dedicated WESP and RTO. The RTO burners will combust natural gas, with
propane as a back-up fuel. The Green Hammermills will be part of a closed loop system that
will exhaust to the WESP and RTO on Dryer Line 1. In the event Dryer Line 1 is not
operational, the exhaust will be routed to the WESP and RTO on Dryer Line 2.

As the flue gas exits the dryer and begins to cool, wood tar can condense and coat the inner
walls of the dryer ducts creating a fire risk. In order to prevent condensation from occurring
and thus reduce the fire risk, the two (2) ducts (herein referred to as double ducts) on each
dryer system will be heated. The duct from the cyclone outlet to the ID fan will be heated by
one (1) low-NOx burner with a maximum heat input rating of 1 MMBtu/hr and a second 1
MMBtu/hr low-NOx burner will be used to heat the duct used for exhaust gas recirculation
and the WESP. The burners will combust natural gas, or propane as back-up, and will
exhaust to the WESPs and RTOs (ID# AA-007, AA-010, and AA-013, WESP/RTO Nos. 1, 2,
and 3).4

Bypass stacks for each furnace (ID# AA-009, AA-012, AA-015, Furnace Bypass Stacks) and
rotary drum dryer (ID# AA-008, AA-011, AA-014, Dryer Bypass Stacks) will be used to
exhaust hot gases during start-ups (for temperature control), shutdowns, and malfunctions.
Specifically, the Furnace Bypass Stacks will be used in the following situations:

- Cold Start-ups: The furnace bypass stacks will be used when the furnace is started up
from a cold shutdown until the refractory is sufficiently heated and can sustain
operations at a low level. The bypass stack will then be closed and the furnace will slowly
be brought up to a normal operating rate.

- Malfunction: The furnace itself can abort and open the bypass stack in the event of a
malfunction. This may be caused by failsafe interlocks associated with the furnace or
dryer and emissions control systems as well as utility supply systems (i.e., electricity,
compressed air, water/fire protection). As soon as the furnace aborts it will automatically
switch to “idle mode” (defined as operation at up to @ maximum heat input rate of 5
MMBtu/hr). The fuel feed is stopped and the heat input rate drops rapidly.

# Combustion units with a rated input capacity less than 10 MMBtu/hr that are fueled by liquefied petroleum gas or
natural gas supplied by a public utility are considered insignificant per 11 Miss. Admin. Code Pt. 2, Ch. 6 R.
6.7.B(2)

Process Description 3 Ramboll
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- Planned Shutdown: In the event of a planned shutdown the furnace heat input will be
decreased and all remaining fuel will be moved through the system to prevent a fire. The
remaining fuel will be combusted prior to opening the furnace bypass stack.

Conditions under which the Dryer Bypass Stacks will be used are as follows:

- Malfunction: The dryer system can abort due to power failure, equipment failure, or as
a result of a furnace abort. If the RTO goes offline as a result of interlock failure, the
dryer will immediately abort. This can occur if the dryer temperature is out of range or
as a result of equipment or power failure. Dryer abort will also be triggered if a spark is
detected.

- Planned Shutdown: During planned shutdowns, as the remaining fuel is combusted by
the furnace, the Operator will reduce the chip input to the dryer. When only a small
amount of chips remain, these will be emptied to clean the dryer drum out. The dryer
bypass stack will then be opened and a purge air fan used to ensure no explosive build-
up occurs in the drum. Emissions during this time will be minimal as the furnace and
dryer are no longer operating.

Use of the Furnace and Dryer Bypass Stacks for start-up, shutdown, and malfunctions will
not exceed 100 hours per year for each dryer line at full operating capacity (i.e., 50 hours of
furnace bypass at full capacity and 50 hours of dryer bypass at full capacity).

Each furnace may also operate up to 500 hours per year in “idle mode” with emissions
routed to the Furnace Bypass Stacks. The purpose of operation in “idle mode” is to maintain
the temperature of the fire brick lining the furnaces which may be damaged if it cools too
rapidly. Operation in “idle mode” also significantly reduces the amount of time required to
restart the dryers.

Emissions from Furnace and Dryer start-up, shutdown and malfunctions, and emissions from
Furnace idle mode operations, are quantified and included in maximum allowable emissions
presented in this permit application.

The Lucedale plant will include two (2) pelletizing lines, each consisting of twenty-four (24)
Dry Hammermills, twelve (12) Pellet Mills, and six (6) Pellet Coolers. Dried wood chips will be
stored in the Dry Hammermill Feed Silo and dry shavings in the Dry Shavings Silo (ID# AA-
020) prior to being processed by the Dry Hammermills (ID# AA-016, AA-017, Forty-Eight
Dry Hammermills). The Dry Hammermills will reduce the dry wood chips to under 4 mm
(0.16") in size. From the Dry Hammermills, the processed wood fiber will be conveyed to a
Pellet Mill Feed Silo which will be kept under negative pressure by aspiration systems. These
aspiration systems will be routed to a wet scrubber and regenerative catalytic oxidizer (RCO)
(ID# AA-016, Wet Scrubber-1/RCO-1). The Dry Hammermill Feed Silo, Pellet Mill Feed Silo,
and all associated conveyors and transfer points will be sealed and kept under negative
pressure.

Aspiration systems will be used to remove heated moist air from the Dry Hammermills, Pellet
Mills, and Pellet Coolers. These aspiration systems will be routed to high efficiency material
handling cyclones and then to wet scrubbers and RCOs for control of PM, HAP, and volatile
organic compounds (VOC). Emissions from Pelletizing Lines 1 and 2 will be controlled by two
(2) wet scrubbers and two (2) RCOs. Wet Scrubber-1/RCO-1 (ID# AA-016) will control
emissions from thirty-two (32) Dry Hammermills, sixteen (16) Pellet Mills, and eight (8)
Pellet Coolers. Wet Scrubber-2/RCO-2 (ID# AA-017) will control emissions from sixteen (16)

Process Description 4 Ramboll
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Dry Hammermills, eight (8) Pellet Mills, and four (4) Pellet Coolers. The RCO burners will
combust natural gas, with propane as a back-up fuel.

Processed wood from the Pellet Mill Feed Silo will be conveyed to the Pellet Mills where wood
fiber will be compressed by rotating press rollers and will exit through a sizing die. Heat from
the friction of compressing the wood through the die activates wood lignin in the fiber which
effectively bonds the material into a durable pellet. No resin or chemical binder will be used
in the process. A dry powder additive may be used which acts as a lubricant for the dies.
This additive would be added to sized wood from the Dry Hammermills prior to transfer to
the Pellet Presses. The dry powder contains no hazardous chemicals or VOC materials. It will
be delivered by truck and pneumatically loaded into an Additive Storage Silo (ID# AA-019,
Additive Handling and Storage) which will be equipped with a baghouse to control PM
emissions from air displaced during silo loading. The additive will then be conveyed via screw
conveyor from the Additive Storage Silo to the milled fiber conveyor which will transfer
milled wood to the Pellet Presses.

Pellets exiting the Pellet Mills will be gravity fed to counter air flow Pellet Coolers. From the
Pellet Coolers, pellets will be conveyed to two (2) storage bins (ID# AA-018, Finished
Product Handling and Pellet Loadout Bins) located above the railcar loading area. The bins
will provide approximately one hour of pellet storage and uniformly meter out the pellets for
railcar loading. All conveyors will be sealed with dust aspiration air directed to a baghouse. A
slight negative pressure will be maintained in the loadout building as a fire prevention
measure to prevent any build-up of dust on surfaces within the building. This slight negative
pressure will be produced via an induced draft fan that will exhaust to the Finished Product
Handling baghouse (ID# AA-018).

The Lucedale plant will also include one (1) 131 horsepower (hp) diesel-fired fire water pump
(ID# AA-023, 131 hp Diesel-fired Fire Water Pump) and associated 185 gallon diesel fuel
storage tank (ID# Insignificant Activity, 185 Gallon Diesel Storage Tank), one (1) 500
kilowatt (kW) diesel-fired emergency generator (ID# AA-022, 500 kW Diesel-Fired
Emergency Generator) and associated 500 gallon diesel fuel storage tank (ID# Insignificant
Activity, 500 Gallon Diesel Storage Tank), one (1) additional 5,000 gallon diesel fuel storage
tank (ID# Insignificant Activity, 5,000 Gallon Diesel Storage Tank), as well as emissions
from paved roads (ID# AA-024, Paved Roads).®

A direct-fired Propane Vaporizer (ID# Insignificant Activity, Propane Vaporizer) will be
located on-site to vaporize propane gas for combustion by the RTO burners, RCO burners,
and burners for the dryer system double ducts.® The vaporizer will have a maximum heat
input capacity of 1 MMBtu/hr and will combust propane. Natural gas will be the primary fuel
for all burners; however, propane may be used as a back-up fuel.

An area map and site plan are provided in Appendix A and a process flow diagram is
provided in Appendix B.

% Storage tanks used exclusively to store diesel are considered an insignificant activity per 11 Miss. Admin. Code Pt.
2 Ch. 1 R. 6.7.B(7).

& Combustion units with a rated input capacity less than 10 MMBtu/hr that are fueled by liquefied petroleum gas or
natural gas supplied by a public utility are considered insignificant per 11 Miss. Admin. Code Pt. 2, Ch. 6 R,
6.7.B(2).
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POTENTIAL EMISSIONS QUANTIFICATION

The following summarizes the data sources and calculation methodologies used in
quantifying potential emissions from the proposed Lucedale plant. Detailed potential
emissions calculations are provided in Appendix C.

Debarker (AA-001)

PM emissions will occur as a result of log debarking. Potential PM emissions from debarking
were quantified based on an emission factor from EPA’s AIRS Facility Subsystem Source
Classification Codes and Emission Factor Listing for Criteria Air Pollutants for Source
Classification Code (SCC) 3-07-008-01 (Log Debarking).” All PM was assumed to be larger
than 2.5 microns in diameter. The debarking drum will be enclosed, except for the two ends
where logs enter and material exits after debarking. Detailed potential emission calculations
are included in Appendix C, Table 4.

Log Chipping (AA-002)

The chipping process will result in emissions of VOC and methanol. VOC and methanol
emissions were quantified based on emission factors for log chipping from AP-42 Section
10.6.3, Medium Density Fiberboard and AP-42 Section 10.6.4, Hardboard and Fiberboard.®
The Chipper will be located inside of a building. As such, there are no quantifiable particulate
emissions. Detailed emission calculations are included in Appendix C, Table 5.

Bark Hog (AA-003)

Processing of bark by the Bark Hog will result in emissions of PM, VOC, and methanol.
Particulate emission factors were not available for this specific operation; therefore, potential
PM emissions were quantified based on an emission factor from EPA’s AIRS Facility
Subsystem Source Classification Codes and Emission Factor Listing for Criteria Air Pollutants
for log debarking (SCC 3-07-008-01).% This emission factor is conservative given that the
Bark Hog is primarily enclosed and thus will have minimal PM emissions. A belt will feed an
infeed chute and the chute, hog, and outfeed will all be enclosed. VOC and methanol
emissions were quantified based on emission factors for log chipping from AP-42 Section
10.6.3, Medium Density Fiberboard.*° Detailed potential emission calculations are included in
Appendix C, Table 6.

Green Wood Handling Operations (AA-004) and Bark Handling Operations
(IA)

Fugitive PM emissions will result from unloading purchased chips and bark from trucks into
hoppers and transfer of these materials to storage piles via conveyors. Fugitive PM emissions
from chip and bark transfer operations were calculated based on AP-42 Section 13.2.4,
Aggregate Handling and Storage Piles.'! Detailed potential emission calculations are included
in Appendix C, Table 7.

7 U.S. EPA. Office of Air Quality Planning and Standards. AIRS Facility Subsystem Source Classification Codes and
Emission Factor Listing for Criteria Air Pollutants. EPA 450/4-90-003. March 1990.

8 U.S. EPA AP-42 Section 10.6.3, Medium Density Fiberboard Manufacturing (08/02).

? Ibid.
10 Ibid.

11 U.S. EPA AP-42 Section 13.2.4, Aggregate Handling and Storage Piles (11/06).

Potential Emissions Quantification 6 Ramboll



3.5

3.6

3.7

3.7.1

Application for Initial State Permit to Construct
Enviva Pellets Lucedale, LLC
Lucedale, Mississippi

Green wood and bark contain a high moisture content approaching 50 percent water by
weight. Therefore, Green Wood and Bark Handling will have minimal PM emissions. Per 11
Miss. Admin. Code Pt. 2, Ch. 6 R. 6.7.B(7) Bark Handling is an insignificant activity (IA).

Green Screen (AA-005)

Particulate emissions will occur during screening of green wood chips. Emissions from the
Green Screen were calculated based on the potential throughput and an emission factor for
chip screening from the National Council for Air and Stream Improvement (NCASI) Technical
Bulleting No. 1020.'? Detailed potential emission calculations are included in Appendix C,
Table 8.

Green Wood Storage Pile (AA-006) and Bark Storage Pile (IA)

Particulate emission factors used to quantify emissions from storage pile wind erosion for the
Green Wood Storage Pile and Bark Storage Pile were calculated based on EPA’s Control of
Open Fugitive Dust Sources.'® The number of days with rainfall greater than 0.01 inch was
obtained from AP-42 Section 13.2.2, Unpaved Roads'?, and the percentage of time that wind
speed exceeds 12 miles per hour (mph) was determined based on meteorological data from
the Mobile/Bates Field National Weather Service (NWS) Station (KMOB) for 2013-2017. The
mean silt content of 8.4% for unpaved roads at lumber mills from AP-42 Section 13.2.2 was
conservatively applied in the absence of site-specific data. The exposed surface area of the
piles was calculated based on expected worst-case pile dimensions.

VOC emissions from storage piles were quantified based on the exposed surface area of the
pile and emission factors from NCASI. NCASI emission factors range from 1.6 to 3.6 pounds
(Ib) VOC as carbon/acre-day; however, emissions were conservatively based on the
maximum emission factor. Detailed potential emission calculations are included in Appendix
C, Table 9.

Per 11 Miss. Admin. Code Pt. 2, Ch. 6 R. 6.7.B(7) bark storage is an insignificant activity.

Dryers, Green Wood Hammermills, and Dryer System Double Duct Burners
(IA)

As described in Section 2, aside from normal operation there are several other potential
operating conditions for the dryer lines. Emissions were quantified as described in the
following subsections.

Normal Operation (AA-007, AA-010, AA-013)

During normal operation the exhaust from each dryer will be routed to a dedicated WESP
and RTO for control of PM, VOC, and HAP. Exhaust from the Green Hammermills will be
controlled by the WESP/RTO on Dryer Line 1 (ID# AA-007). If Dryer Line 1 is not
operational, the Green Hammermill exhaust will be routed to the WESP/RTO on Dryer Line 2
(ID# AA-010). For purposes of potential emissions, emissions from the Green Hammermills
are shown under Dryer Line 1 (ID# AA-007) only to avoid double-counting emissions. As
shown in Appendix C, Tables 10a, 11a, and 12a, potential emissions of PM, PM less than 10

2 National Council for Air and Stream Improvement, Inc. (NCASI). 2013. Compilation of criteria air pollutant
emissions data for sources at pulp and paper mills including boilers - an update to Technical Bulletin No. 884.
Technical Bulletin No. 1020. Research Triangle Park, NC: National Council for Air and Stream Improvement, Inc.

13 U.S. EPA Control of Open Fugitive Dust Sources, Research Triangle Park, North Carolina, EPA-450/3-88-008.
September 1988.

¥ U. S. EPA AP-42 Section 13.2.2, Unpaved Roads (11/06).
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microns in diameter (PMio), PM less than 2.5 microns in diameter (PMz.5s), carbon monoxide
(CO) and oxides of nitrogen (NOx), including NOx and CO emissions generated during
thermal oxidation, are based on vendor data, stack testing data from comparable Enviva
facilities, and AP-42 factors where no other data were available. Potential emissions of sulfur
dioxide (S02) were calculated based on an emission factor from AP-42 Section 10.6.2,
Particle Board Manufacturing.*®> VOC emissions are based on data provided by the RTO
vendor and stack testing conducted at Enviva facilities.

HAP emissions were calculated based on emission factors from several data sources including
stack testing data from other similar facilities and emission factors from AP-42 Section 1.6,
Wood Residue Combustion in Boilers.'® HAP emissions from natural gas and propane
combustion by the RTO burners were calculated based on AP-42 Section 1.4, Natural Gas
Combustion and emission factors from the South Coast Air Quality Management District’s
(SCAQMD) Air Emissions Reporting (AER) Tool, respectively.?.18

Combustion of wood by the dryer furnaces and natural gas/propane by the RTO burners will
also result in emissions of GHG. GHG emissions were quantified based on emission factors
from AP-42, Section 10.6.1 for a rotary dryer with an RTO control device. The potential COz
emissions were conservatively calculated using the higher hardwood emission factor because
the dryers at the Lucedale plant will use a combination of hardwood and softwood.

As previously described, two (2) low-NOx burners will be used to heat the dryer system
ducts to prevent condensation of wood tar from occurring and thus reduce the risk of fire.
There will be six (6) total burners (i.e., two for each dryer line). The burners will combust
natural gas, or propane as back-up, resulting in emissions of criteria pollutants, HAP, and
GHG. Emissions from the burners will be routed to the WESP and RTO on each dryer line. For
the purposes of determining potential annual emissions, the worst-case between natural gas
and propane was selected on a pollutant-by-pollutant basis.

Potential criteria pollutant emissions from the burners were quantified based on emission
factors from AP-42 Section 1.4, Natural Gas Combustion and AP-42 Section 1.5, Liquefied
Petroleum Gas Combustion. 9-°° Potential SOz emissions from propane combustion assume a
sulfur content of 0.54 grains per 100 cubic feet for propane.?!

Potential HAP emissions from propane combustion by the burners were quantified based on
emission factors from the SCAQMD's AER Tool for external combustion equipment fired with

15 U.S. EPA AP-42 Section 10.6.2, Particle Board Manufacturing (6/02).
16 U.S. EPA AP-42 Section 1.6, Wood Residue Combustion in Boilers (09/03).
7 U.S. EPA AP-42 Section 1.4, Natural Gas Combustion (07/98).

& South Coast Air Quality Management District’'s (SCAQMD) Air Emissions Reporting (AER) Tool. Available online
at: http://www3.agmd.gov/webappl/help/newaer/index.html

9 U.S. EPA AP-42 Section 1.4 Natural Gas Combustion (07/98).
% U.S. EPA AP-42 Section 1.5 Liguefied Petroleum Gas Production (7/08).

21 A National Methodology and Emission Inventory for Residential Fuel Combustion (2001). Retrieved from
https://www3.epa.gov/ttnchiel/conference/eil2/area/haneke.pdf.

Potential Emissions Quantification 8 Ramboll



3.7.2

3.7.3

3.7.4

Application for Initial State Permit to Construct
Enviva Pellets Lucedale, LLC
Lucedale, Mississippi

LPG.?? Potential HAP emissions from natural gas combustion were quantified based on
emission factors from AP-42 Section 1.4, Natural Gas Combustion.??

Potential GHG emissions from the burners were quantified based on emission factors from
AP-42 Section 1.4, Natural Gas Combustion and AP-42 Section 1.5, Liqguefied Petroleum Gas
Combustion. *25 Emissions were converted to COze based on Global Warming Potentials
from Subpart A of 40 CFR 98. Potential emissions were quantified based on a rated capacity
of 1 MMBtu/hr per burner and assume continuous operation (8,760 hours per year). A 95%
control efficiency was applied to particulate and metal HAP which will be controlled by the
WESPs and organic HAP which will be controlled by the RTO. Refer to Appendix C, Tables
10a, 11a, and 12a for detailed potential emission calculations.

The burners will be an insignificant activity per 11 Miss. Admin. Code Pt. 2, Ch. 6 R.
6.7.B(2).

Dryer Bypass (AA-008, AA-011, AA-014, Full Capacity)

Bypass stacks following each furnace (AA-009, AA-012, and AA-015, Furnace Bypass Stack
Nos. 1, 2, and 3) and rotary drum dryer (AA-008, AA-011, and AA-014, Dryer Bypass Stack
Nos. 1, 2, and 3) will be used to exhaust hot gases during start-up (for temperature control),
shutdown, and malfunctions. Potential emissions associated with dryer bypass were
calculated based on stack testing data from comparable Enviva facilities. Condensable PM
and SOz emissions were calculated based on emission factors from AP-42 Section 1.6, Wood
Residue Combustion in Boilers.?® Filterable PM and HAP emissions were calculated based on
stack testing data from a comparable Enviva plant. Emissions were based on the full capacity
of the furnaces (168 MMBtu/hr) and 50 hours per year per dryer. Detailed potential emission
calculations are included in Appendix C, Tables 10b, 11b, and 12b.

Furnace Bypass (AA-009, AA-012, AA-015, Full Capacity)

Potential emissions of CO, NOx, SOz, VOC and HAP for furnace bypass conditions were
calculated based on emission factors from AP-42 Section 1.6, Wood Residue Combustion in
Boilers.?” Filterable PM emissions were calculated based on stack testing data from a
comparable Enviva plant. Emissions were based on the full capacity of the furnaces (168
MMBtu/hr) and 50 hours per year per furnace. Detailed potential emission calculations are
included in Appendix C, Tables 10c, 11c, and 12c,

Furnace Bypass (AA-009, AA-012, AA-015, Idle Mode)

Each furnace will operate up to 500 hours per year in “idle mode”, which is defined as
operation up to a maximum heat input rate of 5 MMBtu/hr. During this time, emissions will
exhaust out of the furnace bypass stacks. Potential emissions of CO, NOx, SOz, VOC, and
HAP were calculated based on emission factors from AP-42 Section 1.6, Wood Residue

22 Sputh Coast Air Quality Management District. AER Reporting tool. Emission factors available in the Help and
Support Manual at: http://www.agmd.gov/home/rules-compliance/compliance/annual-emission-reporting.

?3 U.S. EPA AP-42 Section 1.4 Natural Gas Combustion (07/98).

% 1J.S. EPA AP-42 Section 1.4 Natural Gas Combustion (07/98).

25 J.S. EPA AP-42 Section 1.5 Liquefied Petroleum Gas Production (7/08).

% .S, EPA AP-42, Section 1.6, Wood Residue Combustion in Boilers, (09/03).

7 1bid.
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Combustion in Boilers.?® Detailed potential emission calculations are included in Appendix C,
Tables 10d, 11d, and 12d.

Pelletizing Lines (AA-016 and AA-017)

As previously described, the Lucedale plant will include two (2) pelletizing lines, each
consisting of twenty-four (24) Dry Hammermills, twelve (12) Pellet Mills, and six (6) Pellet
Coolers. Aspiration systems will be used to remove heated moist air from the Dry
Hammermills, Pellet Mills, and Coolers. The aspiration systems will also keep the dried wood
and Dry Hammermill outfeed conveyors and the Pellet Mill Feed Silo under negative
pressure. These aspiration systems will be routed to material handling cyclones and then wet
scrubbers and RCOs for emissions control.

The Dry Hammermill, Pellet Mill, and Pellet Cooler operations will generate PM, HAP, and
VOC emissions during the sizing of wood chips and forming and cooling of wood pellets. VOC,
HAP, and PM emissions frem Pelletizing Lines 1 and 2 will be controlled by two (2) wet
scrubbers and RCOs (ID# AA-016 and AA-017). PM and VOC emissions from the RCO outlets
were calculated based on vendor data.

HAP emissions at the RCO outlets were quantified based on stack testing data from
comparable Enviva plants. Controlled emissions were estimated based on a 96.3% control
efficiency for the RCOs based on vendor data. NOx and CO emissions resulting from thermal
oxidation were calculated using AP-42 Section 1.4, Natural Gas Combustion, and the
maximum high heating value of the anticipated VOC constituents. ?° Detailed calculations are
provided in Appendix C, Tables 13 and 14.

Emissions of criteria pollutants and HAP from natural gas/propane combustion by the RCO
burners were estimated using emission factors from AP-42 Section 1.4 and the SCAQMD’s
AER Tool.?° Potential GHG emissions from natural gas/propane combustion were quantified
based on emission factors from Subpart C of 40 CFR Part 98. Emissions were converted to
carbon dioxide equivalent (COze) based on Global Warming Potentials from Subpart A of 40
CFR 98.

Pellet Loadout Bins and Finished Product Handling (AA-018)

PM emissions will result from the transfer of finished product to the Pellet Loadout Bins. No
emissions are anticipated from the transfer of pellets from the bins to railcars because wood
pellets will be loaded into closed top railcars. PM emissions from Finished Product Handling
and the two (2) Pellet Loadout Bins will be controlled by a baghouse (ID# AA-018). Potential
PM emissions from the baghouse were calculated based on a maximum exit grain loading
rate and the maximum exhaust flow rate of the baghouse. Detailed potential emissions
calculations are provided in Appendix C, Table 15.

Additive Handling and Storage (AA-019)

A dry powder additive will be used in the pellet production process to serve as a lubricant for
the dies. Additive will be pneumatically conveyed from trucks to a storage silo equipped with
a baghouse. PM emissions from the baghouse were calculated based on an assumed exit

8 Ibid.

29 1J.S. EPA AP-42 Section 1.4, Natural Gas Combustion (07/98).

3 South Coast Air Quality Management District’s (SCAQMD) Air Emissions Reporting (AER) Tool. Available online
at: http://www3.agmd.gov/webappl/help/newaer/index.html

Potential Emissions Quantification 10 Ramboll
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grain loading rate and the maximum exhaust flow rate of the baghouse. Detailed potential
emissions calculations are provided in Appendix C, Table 15.

Dry Shavings Silo (AA-020) and Dry Shavings Handling (AA-021)

Particulate emissions will occur during unloading of dry shavings from trucks and may also
occur due to displacement of air during silo loading. Potential emissions from truck unloading
(ID# AA-021) were calculated based on AP-42, Section 13.2.4, Aggregate Handling and
Storage Piles.?! Dry shavings will be transferred via an enclosed bucket elevator into the Dry
Shavings Silo which will be equipped with a baghouse (ID# AA-020). PM emissions from the
baghouse were calculated based on an assumed exit grain loading rate and the maximum

exhaust flow rate of the baghouse. Detailed potential emission calculations are provided in
Appendix C, Tables 7 and 15.

Emergency Generator (AA-022) and Fire Water Pump Engine (AA-023)

Operation of the Emergency Generator and Fire Water Pump will generate emissions of
criteria pollutants, HAP, and GHG. Potential PM, NOx, VOC, and CO emissions from operation
of the Emergency Generator and Fire Water Pump Engine were calculated based on emission
factors from their respective manufacturer specification sheets and the maximum
horsepower rating of the engines. VOC emissions were calculated based on the
manufacturer’s emission factor for hydrocarbons. Potential SOz emissions were calculated
based on the fuel sulfur restriction in NSPS Subpart IIII, assuming that all the sulfur present
in the diesel fuel is emitted as $S02.3? Potential HAP emissions from the Emergency Generator
and Fire Water Pump were quantified based on emission factors from AP-42 Sections 3.4,
Large Stationary Diesel and All Stationary Dual-fuel Engines and 3.3, Gasoline and Diesel
Industrial Engines, respectively.?*3* Annual potential emissions were conservatively
calculated based on operation of these sources for 500 hours per year.

Combustion of diesel fuel by the engines will also result in emissions of GHG. Potential GHG
emissions from each engine were quantified based on emission factors from Subpart C of 40
CFR Part 98. Emissions were converted to CO:e based on Global Warming Potentials from
Subpart A of 40 CFR 98. Refer to Appendix C, Tables 16 and 17 for detailed potential
emission calculations.

Diesel Storage Tanks (IA)

The storage of diesel in on-site storage tanks will generate emissions of VOC. VOC emissions
from the three (3) Diesel Storage Tanks were calculated using EPA's TANKS 4.0 software
based on actual tank characteristics (e.g., orientation, dimensions, etc.) and potential annual
throughput. The storage tanks will exclusively store diesel fuel and are thus considered
insignificant activities per 11 Miss. Admin. Code Pt. 2 Ch. 6 R. 6.7.B(7). Refer to Appendix C,
Table 19 for detailed potential emission calculations.

Paved Roads (AA-024)

Fugitive PM emissions will occur as a result of trucks and employee vehicles traveling on
paved roads on the Lucedale plant property. Emission factors were calculated based on

31 U.S. EPA AP-42 Section 13.2.4, Aggregate Handling and Storage Piles (11/06).

32 Sulfur content in accordance with Year 2010 standards of 40 CFR 80.510(b) as required by NSPS Subpart IIII.
33 U.S. EPA AP-42 Section 3.4, Large Stationary Diesel and All Stationary Dual-fuel Engines, (10/96).

3 U.S. EPA AP-42 Section 3.3, Gasoline and Diesel Industrial Engines, (10/96).

Potential Emissions Quantification 1% Ramboll
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Equation 2 from AP-42 Section 13.2.1, Paved Roads3® using the mean silt loading for
quarries (8.2 g/m?) and 110 days with rainfall greater than 0.01 inch based on Figure
13.2.1-2. A 90% control efficiency was applied for water/dust suppression activities followed
by sweeping. This control efficiency is based on data from the Air Pollution Engineering
Manual of the Air and Waste Management Association. Refer to Appendix C, Table 18 for
detailed potential emissions calculations.

Propane Vaporizer (IA)

The direct-fired Propane Vaporizer will be used to heat liquid propane to convert it to a gas
for combustion by the RTO burners, RCO burners, and dryer system double duct burners.
Combustion of propane by the vaporizer's 1 MMBtu/hr burner will result in emissions of
criteria pollutants, HAP, and GHG. Potential criteria pollutant emissions were quantified
based on emission factors from AP-42 Section 1.5, Liguefied Petroleum Gas Combustion.3®
Potential SOz emissions assume a sulfur content of 0.54 grains per 100 cubic feet for
propane.?” Potential HAP emissions were quantified based on emission factors from the
SCAQMD's AER Tool for external combustion equipment fired with LPG.38

Potential GHG emissions were quantified based on emission factors from AP-42 Section 1.5,
Liquefied Petroleum Gas Combustion.3® Emissions were converted to COze based on Global
Warming Potentials from Subpart A of 40 CFR 98. Potential emissions from the Propane
Vaporizer were guantified based on a rated capacity of 1 MMBtu/hr and assume continuous
operation (8,760 hours per year). Refer to Appendix C, Table 20 for detailed potential
emission calculations.

The Propane Vaporizer will be an insignificant activity per 11 Miss. Admin. Code Pt. 2, Ch. 6
R. 6.7.B(2).

35 U.S. EPA AP-42 Section 13.2.1, Paved Roads (01/11).
3 U.S. EPA AP-42 Section 1.5 Liquefied Petroleum Gas Production (7/08).

37 A National Methodology and Emission Inventory for Residential Fuel Combustion (2001). Retrieved from
https://www3.epa.gov/ttnchiel/conference/eil2/area/haneke.pdf.

3 Sputh Coast Air Quality Management District. AER Reporting tool. Emission factors available in the Help and
Support Manual at: http://www.agmd.gov/home/rules-compliance/compliance/annual-emission-reporting.

3% U.S. EPA AP-42 Section 1.5 Liquefied Petroleum Gas Production (7/08).
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APPENDIX C
POTENTIAL EMISSIONS CALCULATIONS
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Table 1
Calculation Inputs
Enviva Pellets Lucedale, LLC

Lucedale, George County, Mississippi

Operational Data

Facility-wide

[lProduction (ODT/yr) 1,420,539
[[Moisture Content of Finished Pellets 5.5%
|Softwood Composition 85%
Green Hammermills
Short-Term Throughput (ODT/hr) 159
IAnnual Throughput (ODT/yr) 1,390,475
lIHours of Operation (hr/yr) 8,760
[[Dryers (Per Dryer)
[[Number of Dryers 3
Short-Term Throughput (ODT/hr) 42
nnual Throughput (ODT/yr) 367,920
||[Hourly Heat Input Capacity 168
IAnnual Heat Input Capacity 1,471,680
|Hours of Operation (hr/yr) 8,760
[Drv Hammermills
[[short-Term Throughput (ODT/hr) 162
||Annual Throughput (ODT/yr) 1,420,539
[Hours of Operation (hr/yr) 8,760
Pellet Mills/Coolers
Short-Term Throughput (ODT/hr) 162
IAnnual Throughput (ODT/yr) 1,420,539
Hours of Operation (hr/yr) 8,760

Page 1 of 61

RAMBOLL



Lucedale, George County, Mississippi

Table 2
Summary of Facility-wide Potential Emissions
Enviva Pellets Lucedale, LLC

Notes:

Control Device co NOy PM PM,, PM; 50, voc COse Total HAP
Emissi Point ID Descripti
mission Paint Source ption Description (toy) | (tpy) | (tov) | (tey) | (toy) | (toy) | (tew) (toy) (tpy)
1AA-001 Debarker - - - 20.9 11.5 = “a - =
IAA-002 Log Chipping - - .- - - - - 2.19 - 0.44
AA-003 Bark Hog - = - 9.91 5.45 - - 1.36 = 0.27
1 Bark Handling Operations = == == 0.038 0.018 0.0028 = = = =
!x_.n‘ Bark Storage Pile = = - 1.81 0.91 0.14 - 0.82 - -
" Green Wood Handling = = - = s e
AA-004 Operations 0.19 0.088 0.013
|AA-005 Green Screen — - - 2.64 2.64 2.64 S e - -
IAA-006 Grean Wood Storage Pile = - - 3.88 1.94 0.29 - 1.76 =
One (1) 168 MMBtu/hr Wood-
fired Direct Heat Drying
s ity System; Three (3) Green — .
IAA-007 Hammermills; Two (2) 1 WESP-1; RTQ-1 62.9 751 331 33.1 334 18.4 50.1 144,712 9.25
MMBtu/hr Burners for Double
Ducts
JAA-008 Dryer 1 Bypass Stack e 0.54 0.66 1.46 1.46 1.46 0.11 0.35 880 0.50
JAA-009 Furnace | Bypass Stack - 3.27 1.20 3.08 3.00 2.91 0.14 0.09 1,142 0.17
One (1) 168 MMBtu/hr Wood-
2.1 fired Direct Heat Drying o S
AA-O10 System; Twa (2) 1 MMBtu/hr WESP-2; RTO-2 62.9 75.1 Ex B 331 331 18.4 38.3 144,712 6.21
Burners for Doubie Ducts
AA-011 Dryer 2 Bypass Stack 0.54 0.66 1.46 1.46 1.46 0.11 0.35 880 0.50
IAA-012 Furnace 2 Bypass Stack = 3.27 1.20 3.05 3.00 2.91 0.14 0.09 1,142 0.17
One (1) 168 MMBtu/hr Wood-
A fired Direct Heat Drying oy 3
AA-013 System; Two (2) 1 MMBtu/hr WESP-3; RTO-3 62.9 751 331 331 33.1 18.4 38.3 144,712 6.21
Burners for Double Ducts
AA-O14 Dryer 3 Bypass Stack - 0.54 0.66 1.46 1.46 1.45 0.11 0.35 880 0.50
AA-015 Furnace 3 Bypass Stack -- 3.27 1.20 3.05 3.00 2.91 0.14 0.08 1,142 0.17
Thirty-two (32) Dry
Hammermills; Sixteen (16) Wet Scrubber-1;
AA-016 pellet Mills, Eight (8) Pellat RCO-1 493 6.04 8.67 9.67 9.67 0,025 343 6,334 7.56
Coolers
S (16) Dry Hammermills; :
AA-017 Eight (B) Pellet Mills, Four (4) e 236 | 521 | 48 | 483 | e83 | o012 | 172 2,973 3.78
Pellet Coolers
Finished Product Handling
AA-01 - - 4 4 .0077 - - -
5 Two (2) Pellet Loadout Bins ge i) ioon 043 . =
AA-018 Additive Handling and Storage One (1) baghouse - - 0.15 0.15 0.15 = = - =
AA-020 Dry Shavings Sila One (1) baghouse = - 0.15 0.15 0.15 - - . =]
AA-021 Dry Shavings Handling == - -~ 0.17 0.08 0.012 - - - -
l].A‘ 500 gallon Diesel Storage Tank - = - Xz as 2.10E-04 %
At 185 gallon Diesel Storage Tank - - - - - - - 1.85E-04 - -
. 5,000 gallon Diesel Storage R — = - : -
A Tank 0.0038
z 500 kW Diesel-fired Emergency B E
AA-022 Gineraths 0.18 2.46 0.0078 0.0078 0.0078 | 6.63E-04 1.68 179 0.0017
aa-023 ;3:“:“ pae TR E VR iy - 0070 | 018 | 00082 | 00092 | o002 [479e-04] 0.0081 50.4 8.88E-04
AA-024 Paved Roads - - - 8.81 1.76 0.43 - - - -
3 |
w Propane Vaporizer - 0.36 0.62 0.034 0.034 DJ.‘;_34 0.0026 0.048 611 0.010
Total Emissions: 208 245 176 152 131 56.0 187 450,350 35.8
Total Excluding Fugitives®:| 208 245 159 145 127 56.0 185 450,350 35.8
PSD "IEI‘ Source Threshold: 250 250 250 250 250 250 250 EEE )
S 2= = —

* Bark storage and handiing is considered an insignificant activity per 11 Miss. Admin Code Pr. 2 Ch. 6 R 6.7.B{13)

* The three (3} Green Hammermilis will be controlied by the WES? and RTO on Dryer Line 1

potential emissions purposes, emissions fram the Green Hammermills are shown under Dryer Line 1 (AA-007) only to avoid double-counting emissions.
! The propane vaporizer and six (6) burners for the dryer line double duct systems are considered insignificant activities per 11 Miss. Admin. Code Pt. 2 Ch. 6 R. 6.7.B(2)

* Storage tanks used exclusively to store diesel are considered an Insignificant activity per 11 Miss. Admin. Code Pt. 2Ch 1R 6.7 B(7)

* Fugitive emissions are not included in comparison against the major source threshold because the facility is not on the list of 28 source categories in 40 CFR 52.21

Abbreviations:

€O - carbon monoxide

COze - carbon dioxide equivalent

1A - Insignificant Activity
NO, - nitrogen oxides
PM - particulate matter

PM,q - particulate matter with an aerodynamic diameter less than 10 microns
PM; 5 - particulate matter with an aerodynamic diameter of 2.5 microns or less

RCO - Regenerative Catalytic Oxidizer
RTO - Regenerative Thermal Oxidizer

S0, - sulfur dioxide
Py - tons per year
VOC - volatile organic compounds

WESP - Wet Electrostatic Precipitator
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AP - hazardaus o pollutant
A inaigneant sty
HED - et catalyc pmgises

W10 - regererative thenmal axidires
Uiy - oos oot year
WESD - et sluctrastatic precaptator

rage 1atat

Dryer 1. Furnace 1 Dryar 2 Furnace 2 Oryar 3 Furmace 3 Emargency Fire Water
et Yo Shivoleg | ittt Loy Sypses aypass A:'.'.’;:‘ Sypass Bypass M‘_:;,. Bypass Bypass ﬂ:‘ A::’;;, Ganerator Pump Vaporizar | Totsl HAP
(toy) (toy) MM.'I’ AA-o08 ttov) AA-011 AA-012 ttow) AA-014 AA-015 Py sy AA-D22 AA-023 TA (tay)
(tov) (1) (py) (tov) (tov) (toy) (toy) (toy) (toy)
- = 1.48 0.10 0.0045 0.90 .10 0.0045 050 0.10 0.0045 5N} 0.15 275605 1.76E-D& -
= - 138E07 174E-08 T18E-07 L34E-08 174E08 TA8EG7 1.38E-6 i.7aE-08 s - - - =
Acrolsin - - 0.9 0.022 5 8.051 0.622 1.07 .54 B61E-08 2AZE-05 -
Antimony ang tompounds = - 291504 4.31E-05 2. 91E-04 3 4_ME-05 - = - - 2
i and compaunds = = [FI) 13004 o4 §3sE0s 130604 LAZE L S5E-¢ - - -
- wa! 0.20 - 0.20 - - . 0SE-0 LAJE-O BABE-D4 214804 0,003
[Ba 1o (ajpyrane > o $.57E-05 1.62E-08 9.576-05 1.098-05 142605 . O5E-C 3760 281807 4.31E-08 .
metal = = ATETS 6.00E-08 4AIE05 462506 6.00€-08 DSE-L 7EL - -
e, 1.3 - - - - - - —~ - - = 8.96E-05 -
[Cagmium Matal - = 172605 723605 217605 - - -
- = L89E-04 245604 - - = = -
= e 0.003: 0.0043 - - s - -
- - 535604 180604 = - = - =
S - - - 509605 277605 - - -
- = 7.35E-05 5.98E-05 = - - - -
2 2.738-0§ 3.54E-05 3.536-06 186508 - - =
- - = 505605 2.37605 = = =
12 - - 132608 S8E-04 - = = =
1Lz = 1.39E-04 _BOE-04 - - - - -
2.4 - 7.56E-07 LB1E-07 - = = - m
eityine: = Tere0r  SGE-GT = = = =
benzane = = 130ECa 69604 = = = = =
armaldenyde = - 0.060 0.024 078 037 862605 271E04 0.0086
ane = - = - ©.076 ©.038 - - =
= - = 010 - - = - =
[iead v lnnd compounds = = 262604 210605 = - =
‘compaunds. = = 0.0087 160505 =
Marcury_ - T9IE-05 1.09E-05. - - -
Mathana! (223 - a7 - =
Metnyl bromide - BABE-05 - - - - -~
[Mathyl chioride - 1.256-04 - - -
[Mathylane chiorige - = = 3 = =
japhthalens £ ) 5.20E-04 2.5TE-0S 1.20€-05 142604 195805 -
ikl matal = - ) _80E-04 S84EGS 415605 = - = D052
araghansl, 4- = - 7 DOE-07 - = - - - L53E08
- 214607 L 78E-07 - - - - - 1.14E-04
- LECED4 O76-04 - - - = - 0.085
ol = = .08t . 78E-O4 0.51 0.8 = 03 = 3.30
pharus matal, yaliow or white - - T13E0d A7E-Da - - - - - 6.5038
Poly chiotinate bighanyis = = 3AZE0H #4E08 = = = = B TI4E-06
P - L 0,029 . 32E-04 0.52 026 = - 167
alanium compeunds = - 118E-05 1,53E-05 1.01E-06 4.748-07 ¥ - 397604
yrene - - - - - - - 021
e = assel - - - - 1.206-08
oluens = A LAJEQ4 6.728-05 3.07E-04 9.38E-05 £.0044
otal PAM (POM o ) BLE-D4 172803 806504 232804 385605 028
L - S9E-04 - - - - 0.065
= _BRE-04 - - - - 00042
richloraphancl, 2.4,6- = = 20567 - - - - - 1.07€-06
iyl chioide B LE-D5 = = S - - 0.0025
lene - = = = 2.11E-08  S1E-05 - 0.0030
atal HAP. “{toy) X0 837 [XY] (X2} 382 ©.0017 580604 0610 362
Maximum Individusl NAP Wethanol | Mathanal Methanol | Wethanol | Benzsne Formaldehyds | Wathanol
0.45 0.27 0.2 l‘g A37 118 8.48E-04 L71E-04 0.006¢ 115
 Incluties I;::—lll ‘wrpane ar natursl gas By the RTO burmrs. ihe Grywr Lina | WESP and K10, 1f Dever Lina 1 is 50t spwratiensl, the Grmen Harmemermill seheust will e rovied to the WESP/RTO an Oryer Une 2. Far purpoeses of potentiel armvasans, srmvawans fom
e §
. th ey geepo i i N RED-3 ol il i s -1 sl i 1) Sl N L)l ks
% Dragane or naturml ous by e RCT:7 Sumers. KCD-Z will control emissions hom watmen ( 18) ory Aammervits, sgnt (8) peflet mifls, and four (47 peflet coolen.
* Bocane e e tota AT 0 not v



Table 4
Potential Emissions from Debarking
AA-001
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Calculation Basis
Hourly Throughput® 238 ton/hr
/Annual Throughput® 2,085,714 ton/yr

Potential Criteria Pollutant Emissions

Emission Potential Emissions
Pollutant Factor®
(Ib/ton) (Ib/hr) (tpy)
TSP 0.020 4.76 23
PM 0.011 2.62 11.5

- Debarker throughput provided by Kai Simonsen (Enviva) via email on June 25, 2018.

2 Particulate matter emission factors from the USEPA document titled AIRS Facility Subsystem
Source Classification Codes and Emission Factor Listing for Criteria Air Pollutants. Source
Classification Code 3-07-008-01 (Log Debarking). All PM is assumed to be larger than 2.5 microns
in diameter.

Abbreviations:

hr - hour

Ib - pound

ODT - oven dried tons
tpy - tons per year

yr - year

EPA. 1990. AIRS Facility Subsystem Source Classification Codes and Emission Factor Listing for
Criteria Air Pollutants. Source Classification Code 3-07-008-01 (Log Debarking).
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Log Chipping Potential Emissions

Enviva Pellets Lucedale, LLC

Table 5

AA-002

Lucedale, George County, Mississippi

Calculation Basis

200 ton/hr, wet

Hourly Throughput®

100 ODT/hr

||Anr| ual Throughput

876,000 ODT/yr

Potential Criteria Pollutant

Emissions

= 2 Potential Emissions
" Pollutant Emission Factor (Ib/hr) (tpy) |
[lvoC as propane 5.00E-03 Ib/ODT 0.50 2.19
([Methanol 1.00E-03 |b/ODT 0.10 0.44
Notes:

1. Chipper throughput provided by Kai Simonsen (Enviva) via email on June 25, 2018. The
chipper is located inside of a building. As such, there are no quantifiable particulate emissions.

2. Emission factor obtained from available emissions factors for chippers in AP-42 Section 10.6.3,
Medium Density Fiberboard, 08/02, Table 7 and Section 10.6.4, Hardboard and Fiberboard,

10/02, Table 9.

Abbreviations:
hr - hour
Ib - pound
ODT - aven dried tons
THC - total hydrocarbon
tpy - tons per year
yr - year

References:

EPA. AP-42, Section 10.6.3 - Medium Density Fiberboard, (08/02).
EPA. AP-42, Section 10.6.4 - Hardboard and Fiberboard, (10/02).
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Calculation Basis

Table 6

Bark Hog Potential Emissions

AA-003

Enviva Pellets Lucedale, LLC

Lucedale, George County, Mississippi

Hourly Throughput®

113 ton/hr, wet

62 ODT/hr

|Annual Throughput

544,893 ODT/yr

990,714 ton/yr, wet

rox. Moisture Content’

45% of total weight

Potential Criteria Pollutant Emissions

" Pollutant Emission Factor (“:7::')“'3' Emnssu(t:ns

[lvoc as propane?? 5.00E-03 Ib/ODT 0.31 1.36

[IMethanol? 1.00E-03 Ib/ODT 0.062 0.27

TSP? 2.00E-02 Ib/ton 2.26 9.91

w’ 1.10E-02 Ib/ton 1.24 5.45
Notes:

I Bark hog throughput and approximate moisture content provided by Kai Simonsen (Enviva) via email on

June 25, 2018.

2. Emission factor obtained from available emissions factors for chippers in AP-42 Section 10.6.3, Medium
Density Fiberboard, 08/02, Table 7 and Section 10.6.4, Hardboard and Fiberboard, 10/02, Table 9.

3 Particulate matter emission factors from the USEPA document titled AIRS Facility Subsystem Source
Classification Codes and Emission Factor Listing for Criteria Air Pollutants. Source Classification Code 3-07-

008-01 (Log Debarking). All PM is assumed to be larger than 2.5 microns.

Abbreviations:
hr - hour
Ib - pound
ODT - oven dried tons
THC - total hydrocarbon
tpy - tons per year
yr - year

References:

EPA. AP-42, Section 10.6.3 - Medium Density Fiberboard, (08/02).

EPA. AP-42, Section 10.6.4 - Hardboard and Fiberboard, (10/02).
EPA. 1990. AIRS Facility Subsystem Source Classification Codes and Emission Factor Listing for Criteria Air

Pollutants. Source Classification Code 3-07-008-01 (Log Debarking).
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AA-004, AA-021, and

Table 7
Green Wood, Bark, and Dry Shavings Material Handling

rk Handling IA

Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Notes;
' Moisture content provided by Envi

va

I Emission factor calculation based on formula from AP-42, Section 13.2.4 - Aggregate Handling and Storage Piles, Equation 13.2.1, (11/06)

where

! Bark storage and handling are considered an insignificant activity per 11 Miss, Admin_ Code Pt

hr - hour

1A - Insignificant Activity

1b - pound

PM - particulate matter

PM, - particulate matter with an
PM, 5 - particulate matter with an
tpy - tons per year

yr - year

E = emission factor (Ib/ton)

k = particle size multiplier (dimersionless) for PM

k = particie size multiplier (dimensionless) for PM
k = particle size multiplier (dimensionless) for PM, ;
U = mean wind speed (mph)

aerodynamic diameter less than 10 microns
aerodynamic diameter of 2.5 microns or less

EPA AP-42, Section 13 2 4 - Aggregate Handling and Storage Piles, (11/06),

074
0.3s
0.053

7.02 Average wind speed from the Mobile/Bates Field NWS station (KMOB) for 2013-2017

2Ch 1R 6.7.8(13)

page 7 of 61

Number | Material e s e tential PM M Potential PM, ;
Emission Source of T i
Point ID | Description WREE Ay vity prop | Content’ | Factor® | Factor’ Factor” i
Points
(%) (Ib/ton) | (Ib/ton) | (Ib/ton) | (tph) (tpy) (Ib/hr) (Ib/hr) | (tpy) | (Ib/hr) | (tpy)
— E’:“'L'I‘"‘a Chips to Pile via Conveyor 1 50% 4.06E-05 | 1.926-05 | 2.91E-06 620 5,431,200 | 0.025 0.012 0.0018 0.0079
- andling
Chip Truck Dump to Hoppers 3 50% 4.06£-05 | 192605 | 291606 140 1,226,400 | 0.017 0.0081 0.0012 0054
Total Green Wood Handling Emissions: | 0.042 0.020 0.0030 0.013
= -—r-———[-——-r—-—-—l—-—- 22 3 20030 | 9917 |
” Bark Handling [Bark Truck Dump to Hopper | 1+ | 45% [ 4.716-05 [ 2.23E-05 | 3.37E-06 75 657,000 0.0035 0.0017 0.00025 L0011
Operations [Bark to Pile via Conveyor | 1+ | 4s% | a7ie-0s | 223e-05 [ 337606 | 113 | 950,714 | 0.0053 0.0025 | 0. 0.00038 | 0.0017
-
Total Bark Handling Emissions: | 0.0089 0.0042 | 0.018 0.0028
_I_r_.—
AA-021 ID";‘S""'""‘ |D!v Shavings Truck Dump to Hopper I 1 | 8% | 5.29E-04 | 2.50E-04 ] 3.79E-05 72 630,720 0.038 0.018 | 0.079 0.012
andling
Total Dry Shavings Handling Emissions:| 0.038 0.17 0.018 0.079 0.012




Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Calculation Basis

Table 8
Green Screen
AA-005

[Hourly Throughput

159 ODT/hr

IAnnual Throughput

1,390,475 ODT/yr

Potential Criteria Pollutant Emissio

ns

Emission Factor

Potential Emissions’

(Ib/hr) (tpy)
[(PM/PM,5/PM; 5 0.0038 |b/ODT 0.60 2.64
Notes:

L. Emission factor from NCASI Technical Bulletin No. 1020 Table 9.1 for chip screening converted from units
of bone dry tons (BDT) to ODT based on a moisture content of 50%.

Abbreviations:

hr - hour

Ib - pound

ODT - oven dried tons
THC - total hydrocarbon
tpy - tons per year

yr - year

References:

National Council for Air and Stream Improvement, Inc. (NCASI). 2013. Compilation of criteria air pollutant
emissions data for sources at pulp and paper mills including boilers — an update to Technical Bulletin No.
884. Technical Bulletin No. 1020. Research Triangle Park, NC: National Council for Air and Stream

Improvement, Inc.
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Table 9
Storage Wind Erosion
AA-006 and Bark Storage IA

Lucedale, George County, Mississippi

Exposed
PM Emission VOC Emission e pile | Surface Potential PM Potential PM, Potential P, ¢ Potential VOC
Factor® Factor’ Diameter | Height Area of issions as propane’
Source Description pile’
b/ di b/ d

Untony | wrmermey | Qo8 | awimerey| 1 | o )y | oemn | gen) | aem | cev) | v | e | ose | ey

AA-006 Green Wood Storage Ple 5.0 93606 3.60 34606 334 72 55,412 088 388 (D) 0066 040 176

IA* Ei'k Storage Pile 9.70 9.3E-06 3.60 3.4E-06 228 S0 44,583 0.41 1.81 0.21 0.031 0.19 0.82
i 82|

Total Emission: 1.30 5.69 0.65 U.ﬂ_” 0.59 2.58

© PM emission factor based on U.S, EPA Control of Open Fugitive Dust Sources. Researeh Triangle Park, North Carolina, EPA-450/3-88-008. September 1988, Page 4-17

Bes4)
235

7155

(r
l'(s Jtb#day racre)
where 5, st cantent of woad chips (%):
p. number of days with rainfall graster than 0.01 in<h
1 (rime that wing exceeds 5.36 m/s - 12 mph) (%)
Mo/ TSP ratio:
M, /TSP ratie:

B4

110
141
50%
7.5%

s - silt cantent (%) far fumber sawmills (mean) fram AP-42, Sectian 13.2.2 - Unpaved Raads, 11/06, Table 13.2.
Based on AP-42, Section 13.2.2 - Unpaved Roads, 11/06, Figure 13.2.1-2

Based on meteoroiogical data for 2013-2017 from the Mobile/Bates Fleld NWS station (KMOB)

My s 3ssumaed to qual 50% of TSP based on U.S. EPA Contral of Open Fugitive Dust Sources, Research Triangle Fark, Nortn Caralina, EPA-450/3.88-008. September 1988
M, 5 15 355UMEQ to equal 7.5 % Of TSP U.S. EPA Background Document for Revisions Lo Fine Fraction Ratios Used for AP-2 Fugitive Dust Emission Faciars. November 2006

VOC emission factor obtained from NCASI document provided by the South Caroling Department of Health and Environmental Control (DHEC) for the ealculation of fugitive VOC emissions from Douglas Fir waod sterage piles. Emission factars ranged from 1.6 o 3.6 Ip C/avre-day. The maximum emission

faciar nas canservalively been selecied

The exposed surface area of the pile is conservatively caiculated as the iaterai surface area of a cane [m*e*(n’+r)" %]

Emission factor converted from as £arbon to as propane by multiplying by 122

® Bark storage and handling are considered an insignificant activity per L1 Miss. Admin. Code P, 2 Ch. 1R 6,7.8(13)

EPA - Environmental Brotaction Agency

- feet

' square feet

1A - tnsignificant Activity

ib - pouric

mph - miles per hour

NCASI - National Council far Air 4nd Stream Impravement, Inc
NWS - National Weather Service

AP.42, Section 13.2.2 - Unpaved Raads, 11/06.

PM - particulate matter

PM,, - particulate matter with an aerodynamic diameater less than 10 microns
PM, 5~ particulate matter with an aerodynamic clameter of 2.5 microns or less
tpy - tons per year

TSP - Total Suspended Particulate

yi - yoar
VOC - volatile 0rganic compound

U.S. EPA Cantrol of Dpen Fugitive Dust Sources, Research Triangle Park, North Carolina, EPA-450/3-88-008. September 1988
U.S. EPA Background Document for Revisions to Fine Fraction Ratios Used for AP-42 Fugitive Dust Emission Factors, November 2006
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Table 10a
Potential Emissions at Outlet of Dryer Line 1 RTO Stack
AA-007
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Calculation Basis

Hourly Throughput (per Dyer line) 42 QDT/hr
Annual Throughput {(per Dryer line) 367,920 ODT/yr
Hourly Heat Input Capacity (per furnace) 168 MMBtu/hr
Annual Heat Input Capacity (per furnace) 1,471,680 MMBtu/yr
Hourly Throughput (Total GHM)* 159 ODT/hr
Annual Throughput (Total GHM)' 1,390,475 ODT/yr
Hours of Operation 8,760 hrfyr
Number of RTO Burners (per RTO) 2 burners
RTO Burner Rating 8 MMBtu/hr
Dryer Double Duct System - Num. of Burners® 2 burners
[lpouble buct System Burner Rating® 1 MMBtu/hr
Propane Heating Value® 91.5 MMBtu/Mgal
Natural Gas Heating Value® 1,020 Btu/scf
0.022 Mgal/hr
Hourly Fuel Consumption (total)® propane
p.0020 MMsEthr
natural gas
RTO Control Efficiency® 95%
Potential Criteria Pollutant and Greenhouse Gas Emissions - Dryer and Green Hammermills
Potential Emissions from
Controlled Dryer and Green
Pollutant Emission Units Hammermills”
Factor
(Ib/hr) (tpy)
co 14.2 Ib/hr® 14.2 62.2
[INOx 17.0 Ib/hr® 17.0 74.5
S0, 0.025 Ib/MMBtu'® 4.20 18.4
\VOC as Propane 11.4 Ib/hr® 11.4 50.1
PM/PM, /PM, . (Filterable) 4.69 Ib/hr*t 4.69 20.5
{PM/PM,o/PM, s (Condensable) 0017 Ib/MMBtu*? 2.86 12.5
[[PM/PM,/PM, « (Condensable - Nat. Gas) 0.00056  |Ib/MMBtu*’ 0.0089 0.039
[co, 780 1b/QDT** 32,760 143,489

* Emissions from the Green Hammermills will be routed through the Dryer Line 1 WESP and RTO. If Dryer Line 1 is not operational, the Green Hammermill exhaust will be routed to the

WESP/RTO on Dryer Line 2. For purposes of potential emissions, emissions from the Green Hammermills are shown under Dryer Line 1 (AA-007) only to avoid double-counting

emissions.

Each dryer system will include two (2) ducts (i.e., double ducts) that will each be heated by a 1 MMBtu/hr burner. There will be a total of six {6) burners, two (2) per dryer line. The

burners will fire natural gas, with propane as a back-up, and will be low-NOy burners.

Propane heat content from AP-42 Section 1.5 - Liquefied Petroleum Gas Production, 7/08.

Naturai gas heating value from AP-42 Section 1.4 - Natural Gas Combustion, 07/98.

Tota! hourly fuel consumption for both burners. The burners will fire natural gas, with propane as a back-up.

Control efficiency based an RTO vendor guarantee.

Exhaust from the dryers are routed to a WESP and then RTO for control of VOC, HAP, and particulates, Each of the three (3) dryer lines will have a dedicated WESP and RTO,

CO and VOC emission rates based on vendor data and stack testing at similar Enviva plants.

NO, emission factor based on stack testing at similar Enviva plants.

No emission factor is provided in AP-42, Section 10.6.2 for SO, for rotary dryers. Enviva has conservatively calculated S0, emissions based on AP-42, Section 1.6 - Wood Residue

Combustion in Boilers, 09/03.

L Filterable particulate emission rate based on RTO vendor data.
Condensable particulate emission factor for biomass combustion obtained from AP-42 Section 1.6.

- Natural gas combustion by the RTO burners will also result in emissions of condensable PM. Emission factor obtained from AP-42, Section 1.4 - Natural Gas Combustion, 07/98.
Emission factor for CO, from AP-42, Section 10.6.1 for rotary dryer with RTO control device. Enviva has conservatively calculated the CO, emissions using the hardwood emission
factor because the dryers at the Lucedale plant will use a combination of hardwood and softwood and the hardwood emission factor is greater than the softwood emission factor.

TR RN "

B

-
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Table 10a
Potential Emissions at Outlet of Dryer Line 1 RTO Stack
AA-007
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Potential Criteria Pallutant and Greenhouse Gas Emissi - Dryer System Double Duct Burners®
N::I::lig:’ Potential Emissions - :r:?i::i::l Potential Emissions -
Pollutant Siiiaad Natural Gas Combustion i Propane Combustion
(1b/MMscf) (Ib/hr) (tpy) (Ib/Mgal) (Ib/hr) (tpy)
CO 84.0 0.16 0.72 7.50 0.16 0.72
NOx 50.0 0.10 0.43 6.50 0.14 0.62
SO, 0.60 0.0012 0.0052 0.054 0.0012 0.0052
VOC 5.50 5.39E-04 0.0024 1.00 0.0011 0.0048
PM/PM,,/PM; ; Condensable 5.70 5.59E-04 0.0024 0.50 5.46E-04 0.0024
PM/PM,,/PM, 5 Filterable 1.90 1.B6E-04 8.16E-04 0.20 2.19E-04 0.0010
[Total PM/PM,o/PM; 5 - 7.45E-04 0.0033 - 7.65E-04 0.0034
ICO, 120,000 235 1,031 12,500 273 1,197
ICH. 2.30 0.0045 0.020 0.20 0.0044 0.019
I‘J;O2 0.64 0.0013 0.0055 0.90 0.020 0.0862
CO.e = 236 1,033 s 279 1,223

Two (2) low-NOx burners will be used to heat the dryer system ducts to prevent condensation of woed tar from occurring and thus reduce the fire risk. The burners will combust
natural gas. Emissions from the burners will be routed to the WESP and RTO on each dryer line; therefore, a 95% control efficiency was applied to VOC and PM/PM,o/PM; 5.
Emission factors for natural gas combustion from AP-42 Section 1.4 - Natural Gas Combustion, 07/98. Natural gas heating value of 1,020 Btu/scf assumed per AP-42.

Emission factors for NOy and N,O assume burners are low NOy burners, per email from Kai Simansen (Enviva) on August 8, 2018,

Emission factors for propane combustion obtained from AP-42 Section 1.5 - Liguefied Petroleum Gas Combustion, 07/08.

AP-42 Section 1.5 does not include an emission facter for low NOy burners. Per AP-42 Section 1.4, low NOy burners reduce NOy emissions by accomplishing combustion in stages,
reducing NOy emissions 40 to 85% relative to uncontrolled emission levels. A conservative control efficiency of 50% was applied to the uncontralled NOy emission factor from AP-42
Section 1.5. This reduction is consistent with the magnitude of reduction between the uncontrolied and low NO, emission factors in AP-42 Section 1.4.

S0, emissions are based on an assumed fuel sulfur content of 0.54 grains/100 ft* per A Natienal Methodelogy and Emission Inventory for Residential Fuel Combustion .
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Table 10a
Potential Emissions at Outiet of Dryer Line 1 RTO Stack
AA-007
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Potential HAP Emissions

Pollutant voc E":;Sé::_ﬂ Units F Potential Emissions
(b/hr) | (tpy)
|IFurnace - Biomass Combustion
Acetaldehyde ¥ 4.88E-03 Ib/ODT 1 0.20 0.90
|Acrolein Y 2.43E-03 1b/ODT 1 0.10 0.45
||Formaldehyde Y 2.84E-03 16/0DT 1 0.12 0.52
IMethanm Y 4.24E-03 1b/ODT ! 0.18 0.78
lPhenuI Y 3.84E-03 1b/ODT 1 0.16 0.71
{lPropionaldehyde ) 1.39€E-03 Ib/ODT 1 0.058 0.26
Acetophenone Y 3.20E-09 Ib/MMBtu 1 2.69E-08 1.18E-07
Antimony and compounds N 7.90E-06 Ib/MMBtu 2,4 6.64E-05 2.91E-04
Arsenic and compounds N 2.20E-05 Ib/MMBtu 2,4 1.85E-04 8.09E-04
||Benzene Y 4.20E-03 Ib/MMBtu 2.3 0.035 0.15
IBenzo(a)pyrene Y 2.60E-06 1b/MMBtu 2,3 2.18E-05 9.57E-05
IBerleJurn metal N 1.10E-06 Ib/MMBtu 2,49 9.24E-06 4,05E-05
Cadmium metal N 4.10E-06 1b/MMBtu 2,4 3.44E-05 1.51E-04
Carbon tetrachloride Y 4.50E-05 Ib/MMBtu 2,3 3.78E-04 1.66E-03
Chlorine N 7.90E-04 Ib/MMBtu 2 0.13 0.58
Chlorobenzene ¥ 3.30E-05 Ib/MMBtu 2,3 2.77E-04 1.21E-03
[Chloroform ¥ 2.80E-05 Ib/MMBtu 2,3 2.35E-04 1.03E-03
Chromium-0Other compounds N 1.75E-05 Ib/MMBtu 2.4 1.47E-04 6.44E-04
Cobalt compounds N 6.50E-06 |b/MMBtu 2,4 5.46E-05 2.39E-04
lIDichloroethane, 1,2- b 2.90E-05 Ib/MMBtu 2,3 2.44E-04 1.07E-03
IchhIDrnpmpane, 1,2- Y 3.30E-05 |b/MMBtu 2:3 2.77E-04 1.21E-03
lDinitmphenol, 2.4- ¥ 1.80E-07 Ib/MMBtu 2,3 1.51E-06 6.62E-06
IDl(Z-ethylhexyl)phthalate ¥ 4,70E-08 Ib/MMBtu 2,3 3.95E-07 1.73E-06
[Ethyl benzene Y 3.10E-05 Ib/MMBtu 2.3 2.60E-04 1.14€-03
[lHydrochloric acid N 1.906-02 | Ib/MMBtu 2,5 0.32 1.40
ILead and lead compounds N 4.80E-05 1b/MMBtu 2,4 4.03E-04 0.0018
IManganese and compounds N 1.60E-03 Ib/MMBtu 2,4 0.013 0.059
lMerEury N 3.50E-06 Ib/MMBtu 2,4 2.94E-05 1.29E-04
lMetth bromide Y 1.50E-05 Ib/MMBtu 2,3 1.26E-04 5.52E-04
lMethyI chloride ) 2.30E-05 |b/MMBtu 2,3 1.93E-04 8.46E-04
IMetthene chloride ¥ 2.S50E-04 Ib/MMBtu 23 0.0024 0.011
H_Nap‘nl:halene Y 9.70E-05 1b/MMBtu 2,3 8.15E-04 0.0036
lNickeI metal N 3.30E-05 Ib/MMBtu 2,4 2.77E-04 0.0012
[Initrophenol, 4- Y 1.10E-07 | Ib/MMBtu 2,3 9.24E-07 4.05E-06
[[Pentachiorophenal N 5.10E-08 | Ib/MMBtu 2 8.57E-06 3.756-05
IPefchIometherne N 3.80E-05 |b/MMBtu 2 0.0064 0.028
{lPhosphorus metal, yellow or white N 2.70E-05 | Ib/MMBtu 2,4 2.27E-04 9.93E-04
[lPolychlorinated biphenyls Y 8.15E-09 Ib/MMBtu 2,3 6.85E-08 3.00E-07
IPo!ycycIic Organic Matter N 1.25E-04 |b/MMBtu 2 0.021 0.092
Selenium compounds M 2.80E-06 Ib/MMBtu 2,4 2.35E-05 1.03E-04
Styrene Y 1.90E-03 Ib/MMBtu 2,3 0.016 0.070
[Tetrachlorodibenzo-p-dioxin, 2,3,7,8- Y 8.60E-12 Ib/MMBtu 2,3 7.22E-11 3.16E-10
[Toluene ¥ 3.00E-05 Ib/MMBtu 2,3 2.52E-04 0.0011
richloroethane, 1,1,1- N 3.10E-05 Ib/MMBtu 2 0.0052 0.023
[Trichloroethylene Y 3.00E-05 Ib/MMBtu 2,3 2.52E-04 0.0011
[Trichlorophenaol, 2,4,6- ¥ 2.20E-08 Ib/MMBtuU 2,3 1.85E-07 8.09€-07
Vinyl chloride Y 1.80E-05 |b/MMBtu 2,3 1.51E-04 6.62E-04
&"E ¥ 2.50E-05 Ib/MMBtu 2,3 2.10E-04 9.20E-04
Total HAP Emissions (biomass combustion) 1.38 6.05
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Table 10a
Potential Emissions at Outlet of Dryer Line 1 RTO Stack
AA-007
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

S — i E:;i:::: DR Potential Emissions
(b/hr) | (tpy)
Green Hammermills®
Acetaldehyde Y 8,40E-04 Ib/ODT 0.13 0.58
Acrolein ¥ 7.80E-04 Ib/ODT 0.12 0.54
|Formaldehyde ¥ 1,.20E-04 1b/ODT 0.019 0.083
Methanol Y 2.34E-03 1b/ODT 0.37 1.63
Phenol ¥ 2.40E-04 |b/ODT 0.038 0.17
Proglonaldehyde Y 6.00E-05 |b/ODT 0.0095 0.042
Jorsl HAP Evitsxionw {Srawnitanmmemilie}] 0,70 243
Emission RT(.’ Burn_ers. Bu?::::l;;::iial
Pollutant voc Nacziss Units Potential Emissions Emissions™
(b/hr) | (tpy) (b/hr) | (tpy)
Natural Gas Combustion
2-Methylnaphthalene Y 2.40E-05 Ib/MMscf 3.76E-07 1.65E-06 2.35E-09 1.03E-08
3-Methylchloranthrene 3 1.80E-06 ib/MMscf 2.82E-08 1.24E-07 1.76E-10 7.73E-10
7,12-Dimethylbenz(a)anthracene Y 1.60E-05 |b/MMscf 2.51E-07 1.10E-06 1.57E-09 6.87E-09
Acenaphthene Y 1.80E-06 Ib/MMscf 2.82E-08 1.24E-07 1.76E-10 7.73E-10
|Acenaphthylene ¥ 1.80E-06 Ib/MMscf 2.82E-08 1.24E-07 1.76E-10 7.73E-10
|Anthracene ¥ 2.40E-06 Ib/MMscf 3.76E-08 1.65E-07 2.35E-10 1.03E-09
|Arsenic and compounds N 2.00E-04 1b/MMscf 3.14E-06 1.37E-05 1.96E-08 8.59E-08
Benz(a)anthracene X 1.80E-06 Ib/MMscf 2.82E-08 1.24E-07 1.76E-10 7.73E-10
Benzene Y 2.10E-03 Ib/MMscf 3.29E-05 1.44E-04 2.06E-07 9.02E-07
|Benzo(a)pyrene Y 1.20€-06 Ib/MMscf 1.88E-08 B8.24E-08 1.1BE-10 5.15E-10
lBenzo(b)ﬂuoranthene Y 1.80E-06 Ib/MMscf 2.82E-08 1.24E-07 1.76E-10 7.73E-10
IBenzo(G,h.l)perylene o 1.20E-06 Ib/MMscf 1.88E-08 8.24E-08 1.18E-10 5.15E-10
Eenzn(k)fluuranthene i 1.80E-06 Ib/MMscf 2.82E-08 1.24E-07 1.76E-10 7.73E-10
IBeryIIIum metal N 1.20E-05 b/ MMscf 1.88E-07 8.24E-07 1.18E-09 5.15E-09
ICadmlum metal N 1.10E-03 |b/MMscf 1.73E-05 7.56E-05 1.08E-07 4.72E-07
lChromlum VI N 1.40E-03 Ib/MMscf 2.20E-05 9.62E-05 1.37E-07 6.01E-07
nChrysene Y 1.BOE-06 Ib/MMscf 2.82E-08 1.24E-07 1.76E-10 7.73E-10
lCObaIt compounds N 8.40E-05 Ib/MMscf 1.32E-06 5.77E-06 B.24E-09 3.61E-08
[Dibenzo(a.h)anthracene Y 1.20E-06 Ib/MMscF 1.88E-08 8.24E-08 1.1BE-10 5.15E-10
Dichlorobenzene ¥ 1.20E-03 Ib/MMscf 1.88E-05 8,24E-05 1.1BE-07 5.15E-07
Fluoranthene Y 3.00E-06 Ib/MMscf 4.71E-08 2.06E-07 2.94E-10 1.289E-09
Fluorene Y 2.80E-06 |b/MMscf 4.39E-08 1.92E-07 2.75E-10 1.20E-09
Formaldehyde ¥ 0.075 \b/MMscf 0.0012 0.0052 7.35E-06 3.22E-05
Hexane ) 1.80 Ib/MMscf 0.028 0.12 1.76E-04 7.73E-04
Indeno(1,2,3-cd)pyrene Y 1.80E-06 1b/MMscf 2.82E-08 1.24E-07 1.76E-10 7.73E-10
Lead and lead compounds N 5.00E-04 Ib/MMscf 7.84E-06 3.44E-05 4.90E-08 2.15€-07
Manganese and compounds N 3.80E-04 Ib/MMscf 5.96E-06 2.61E-05 3.73E-08 1.63E-07
Mercury N 2.60E-04 Ib/MMscf 4,08E-06 1.79€E-05 2.55E-08 1.12E-07
[naphthalene ¥ 6.10E-04 Ib/MMscf 9.57E-06 4,19E-05 5.98E-08 2.62E-07
[INicket metal N 2.10E-03 Ib/MMscf 3.29E-05 1.44E-04 2.06E-07 9.02E-07
Phenanthrene ki 1.70E-05 1b/MMscf 2.67E-07 1.17E-06 1.67E-09 7.30E-09
Pyrene T 5.00E-06 Ib/MMscf 7.84E-08 3.44E-07 4.90E-10 2.15E-09
ISelenium compounds N 2.40E-05 |b/MMscf 3.76E-07 1.65E-06 2.35E-09 1.03E-08
|Toluene b 3.40E-03 |b/MMscf 5.33E-05 2.34E-04 3.33E-07 1.46E-06
Total HAP Emissions (Natural Gas Cumhustion)'af 0.030 0.13 1.85E-04 8.11E-04
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Table 10a
Potential Emissions at Outlet of Dryer Line 1 RTO Stack
AA-007
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

5
Double Duct
Pollutant voc Wrciséiof Units Pot::t?:l;::i:?iﬂni DuEbE RO

Factor® Emissions™*
_ gb/hr) | (tpy) bshr) | (tpy)
[Propane Combustion
[Benzene Y 7.10E-04 | Ib/MMBtu 0.011 0.050 7.10E-05 3.11E-05
[[Formalidehyde Y 1.51E-03 | Ib/MMBtu 0.024 0.11 1.51E-04 6.61E-05
|lPAHS N 4,00E-05 | Ib/MMBtu 6.40E-04 0.0028 8.00E-05 7.01E-04
IL Total HAP Emissions (Propane Combustion)’] __ 0.036 0.16 3.02E-04 7.98E-04

Emission factor derived based on stack testing data from comparable Enviva facilities.

Emission factors for wood combustion in a stoker boiler from AP-42 Section 1.6 - Wood Residue Combustion in Bailers, 09/03,

A control efficiency of 95% for the RTOs |s applied to all organic HAP for those emission factors that are not derived from Enviva stack test data.

A 95% control efficiency for the wet electrostatic precipitator (WESP) is applied to all metal HAP.

The WESP will employ a caustic solution in its operation in which hydrochloric acid will have high water solubility. This caustic solution will neutralize the acid and effectively control it
by 90%, per conversation on October 18, 2011 with Steven A. Jaasund, P.E. of Lundberg Associates, a manufacturer of WESPs.

Emissions from the Green Hammermills will be routed through the Dryer Line 1 WESP and RTO. If Dryer Line 1 is not operational, the Green Hammermill exhaust will be routed to the

WESP/RTO on Dryer Line 2, For purposes of potential emissions, emissions from the Green Hammermills are shown under Dryer Line 1 (AA-007) anly to avoid double-counting.
Emission factors for natural gas combustion from AP-42 Section 1.4 - Natural Gas Combustion, 07/98. Natural gas heating value of 1,020 Btu/scf assumed per AP-42,

The RTO burners and burners for the dryer system double ducts will fire natural gas with propane as a back-up; however, propane is worst-case for HAP emissions.
Emission factors for propane combustion from the Scuth Coast Air Quality Management District’s Alr Emissions Reporting Tool for external combustion equipment fired with LPG.

CAS - chemical abstract service N0 - nitrous oxide

CH, - methane 0DT - aven dried tons

CO - carbon monaxide PM - particulate matter

CO2 - carbon dioxide PM,; - particulate matter with an aerodynamic diameter less than 10 microns
CO,e - carbon dioxide equivalent PM, 4 - particulate matter with an aerodynamic diameter of 2.5 microns or less
GHM - Green Hammermill RTD - regenerative thermal oxidizer

HAP - hazardous air pollutant S0, - sulfur dioxide

hr = hour tpy - tons per year

kg - kilogram VOC - volatile organic compound

Ib - pound WESP - wet electrostatic precipitator

MMBtu - Million British thermal units yr - year

NOy - nitrogen oxides

AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03

AP-42, Section 1.4 - Natural Gas Combustion, 07/98

South Coast Air Quality Management District. AER Reporting tool. Emission factors available in the Help and Suppert Manual at: http://www.agmd.gov/home/rules-
compliance/compliance/annual-emission-reporting
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Calculation Basis

Table 10b

Potential Emissions - Dryer 1 Bypass (Full Capacity)®

AA-008

Enviva Pellets Lucedale, LLC

Lucedale, George County, Mississippi

[Hourly Throughput

42 ODT/hr

[IHourly Heat 1nput Capacity

1

68 MMBtu/hr

ﬂAnnual Heat Input Capacity

8,400 MMBtu/yr

city

!Huurs of Operation’ 50 hr/yr
Potential Criteria Pollutant and Greenhouse Gas Emissions - Dryer Bypass Full Capa

Con.tro]led k Potential Emissions

Pollutant Emission Units
Factor
(Ib/hr) (tpy)

cO 21.4 Ib/hr 21.4 0.54
[INo. 26.3 Ib/hr? 263 0.66
S0 0.025 Ib/MMBtu® 4.20 0.11
\vOC 14.0 lb/hr? 14.0 0.35
PM/PM,,/PM, s Condensable 0.017 Ib/MMBtu" 2.86 0.071
{[PM/7PM,o/PM, 5 Filterable 033 Ib/MMBtu® 55.4 1.39
[[rotal PM/PM,o/PM, 5 58.3 1.46
llco: 93.8 kg/MMBtW® | 34,741 869
llcH. 0.0072 ka/MMBtu® 2.67 0.067
|IN20 0.0036  [kg/MMBEu® 1.33 0.033
llcoze 35,205 880

Notes:
During startup and shutdown (for temperature control) or malfunction, emissions will be vented out either the dryer bypass stacks or the furnace bypass stacks.
Use of each bypass stack at full capacity will not exceed 50 hours per 12-month rolling period for each dryer line.
CQ, NOy, and VOC emission rates based on vendor data.
No emission factor is provided in AP-42, Section 10.6.2 for SO, for rotary dryers. Enviva has conservatively calculated SO, emissions based on AP-42, Section
1.6 - Wood Residue Combustion in Boilers, 09/03.
Emission factor for condensable PM based on AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03.

o

o ow &

Uncontrolled filterable PM emission factor is based on testing at a comparable Enviva facility.
Emission factors for biomass combustion (dryer) from Table C-1 and C-2 of 40 CFR Part 98 and Global Warming Potentials from Table A-1.
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Table 10b
Potential Emissions - Dryer 1 Bypass (Full Capacity)*
AA-008
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Potential HAP Emissions - Dryer Bypass Full Capacity

—— E'::_.:i:.n e s Potential Emissions*
(Ib/hr) (tpy)
[Acetaldehyde 0.10 1b/0DT 2 4.10 0.10
Acrolein 0.049 1b/ODT 2 2.04 0.051
Farmaldehyde 0.057 Ib/ODT 2 2.39 0.060
[Methanol 0.085 1b/0DT 2 3.56 0.089
[Phenat 0.077 Ib/ODT 2 3.23 0.081
Propionaldehyde 0.028 Ib/ODT 2 1.16 0.029
IAcetophenone 3.20E-09 Ib/MMBtu 3 5.38E-07 1.34E-08
IAntimony and compounds 7.90E-06 lb/MMBtu 3 1.33E-03 3.32E-05
Arsenic and compounds 2.20E-05 Ib/MMBtu 3 3.70E-03 | 9.24E-05
Benzo(a)pyrene 2.60E-06 Ib/MMBtu 3 4,37E-04 1.09E-05
[Berylium metal 1.10E-06 Ib/MMBtu 3 1.856-04 | 4.62E-06
llcadmium metal 4.10E-06 Ib/MMBtu 3 6.89E-04 1.72E-05
Carbon tetrachloride 4,50E-05 lb/MMBtu 3 F.56E-03 1.89E-04
Chiorine 7.90E-04 Ib/MMBtu 3 0.13 0.0033
Chlorobenzene 3.30E-05 Ib/MMBtu 3 5.54E-03 | 1.39E-04
IChromium-Other compounds 1.75E-05 Ib/MMBtu 3 2.94E-03 7.35E-05
Cobalt compounds 6.50E-06 Ib/MMBtu 3 1.09E-03 2.73E-05
[Dinitrophenol, 2,4- 1.80E-07 Ib/MMBtu 3 3.02E-05 | 7.56E-07
[Ioi(2-ethylhexyl)phthalate 4.70E-08 Ib/MMBtu 3 7.90E-06 1.976-07
[Ethy! benzene 3.10E-05 Ib/MMBtu 3 5.21E-03 | 1.30E-04
[[Dichioroethane, 1,2- 2.90E-05 Ib/MMBtu 3 4.87E-03 1.22E-04
[IHydrochioric acid 1.90E-02 Ib/MMBtu 3 3.19 0.080
lead and lead compounds 4.80E-05 | Ib/MMBtu 3 8.06E-03 | 2.02E-04
||Mangaﬂese and compounds 1.60E-03 Ib/MMBtu 3 0.27 0.0067
[Mercury 3.50E-06 Ib/MMBtu 3 5.88E-04 1.47E-05
[IMethy! bromide 1.50E-05 Ib/MMBtu 3 2.526-03 | 6.30E-05
[Methyl chioride 2.30E-05 Ib/MMBtu 3 3.86E-03 9.66E-05
[[Trichioroethane, 1,1,1- 3.10E-05 Ib/MMBtu 3 5.21E-03 | 1.30E-04
[Naphthalene 9.70E-05 Ib/MMBtu 3 0.016 4.07E-04
[INickel metal 3.30E-05 1b/MMBtu 3 5.54E-03 1.39E-04
[INitrophenol, 4- 1.10E-07 Ib/MMBtu 3 1.856-05 | 4.62E-07
[lPentachiorophenl 5.10E-08 Ib/MMBtu 3 8.57E-06 2.14E-07
[lPerchioroethylene 3.80E-05 Ib/MMBtu 3 6.38E-03 1.60E-04
||$‘i’f§h°r”5 s ol 2.706-05 | Ib/MMBtu 3 4.54E-03 | 1.136-04
[lPotychiorinated biphenyls 8.15E-09 Ib/MMBtu 3 1.37E-06 3.42E-08
|[rotal PAH (POM) 1.25E-04 Ib/MMBtu 3 0.021 5.25E-04
[[pichioropropane, 1,2- 3.30E-05 Ib/MMBtu 3 5.54E-03 1.39E-04
Selenium compounds 2.80E-06 Ib/MMBtu 3 4.70E-04 1.18E-05
;f;:gfg_'“md'be"m'“'d‘°"'"‘ 8.60E-12 | Ib/MMBtu 3 144E-09 | 3.61E-11
Trichloroethylene 3.00E-05 Ib/MMBtu 3 5.04E-03 1.26E-04
[Trichlorophenol, 2,4,6- 2.20E-08 Ib/MMBtu 3 3.70E-06 9.24E-08
Viny! chloride 1.80E-05 Ib/MMBtu 3 3.02E-03 | 7.56E-05
Total HAP Emissions 20.2 0.50
Notes:

1. During dryer bypass emissions are not controlled by the WESP and RTO; however, combustion in the furnace still results in a reduction in organic HAP emission

rates.
2 Organic HAP emissions rates were derived based on stack testing data from Cottondale and other similar Enviva plants.
3 Emission factors for wood combustion in a stoker boiler from AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03.
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Table 10b
Potential Emissions - Dryer 1 Bypass (Full Capacity)
AA-008
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

1

CH, - methane ODT - oven dried tons

CO - carbon monoxide PM - particulate matter

CO2 - carbon dioxide PM,, - particulate matter with an aerodynamic diameter less than 10 microns
COze - carbon dioxide equivalent PM; ¢ - particulate matter with an aerodynamic diameter of 2.5 microns or less
HAP - hazardous air pollutant RTO - regenerative thermal oxidizer

hr - hour 50; - sulfur dioxide

kg - kilogram tpy - tons per year

Ib - pound VOC - volatile organic compound

MMBtu - Million British thermal units WESP - wet electrostatic precipitator

NOy - nitrogen oxides yr - year

N;O - nitrous oxide

AP-42, Section 1.6 - Weod Residue Combustion in Beilers, 09/03
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Calculation Basis

Table 10c
Potential Emissions - Furnace 1 Bypass (Full Capacity)®
AA-009
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

[[Hourly Throughput

42 ODT/hr

"Hourly Heat Input Capacity

168 MMBtu/hr

ﬂAnnuaI Heat Input Capacity

8,400 MMBtu/yr

II__Hours of Operation'

50 hrfyr

Potential Criteria Pollutant and Green

house Gas Emissions - Furnace B!gass Full Cagacii_:!

Controlled Potential Emissions
Pollutant Emission Units
Factor

(Ib/hr) (tpy)

llco 0.60 Ib/MMBtu* 101 2.52
[Inox 0.22 Ib/MMBtu? 37.0 0.92

llso. 0.025 |b/MMBtu? 4.20 0.11
lvoc 0.017 Ib/MMBtu® 2.86 0.071

[[rotal PM/PM,5/PM; 5 0.56 Ib/MMBtu’ 94.1 2.35

llco: 93.8 Ib/MMBtu* 34,741 869
lleH. 0.0072  |[Ib/MMBtu* 2.67 0.067
N0 0.0036 ib/MMBtu* 1.33 0.033

llcoze 35,205 880

Notes:

! During startup and shutdown (for temperature control) or maifunction, emissions will be vented out either the dryer bypass stacks or the furnace bypass stacks. Use
of each bypass stack at full capacity will not exceed 50 hours per 12-month rolling period for each dryer line.
2 €O, NDy, SOs, and VOC emission rates based on AP-42, Chapter 1.6 - Wood Residue Combustion in Boilers, 09/03 for bark/bark and wet wood/wet wood-fired boilers.

VOC emission factor excludes formaldehyde.
3 Emission factor based on vendor data.

* Emission factors for biomass combustion from Table C-1 and C-2 of 40 CFR Part 98 and Global Warming Potentials from Table A-1.
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Potential HAP Emissions - Furnace B!

Table 10c
Potential Emissions - Furnace 1 Bypass (Full Capacity)®
AA-009
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

pass Full Cagac ty

Pttt E':;:,:?? Uit Potential Emissions

(Ib/hr) (tpy)
Acetaldehyde B.30E-04 Ib/MMBtu 1.39E-01 3.49E-03
|Acrolein 4.00E-03 Ib/MMBtu 6.72E-01 1.68E-02
lIFormaldehyde 4.40E-03 Ib/MMBtu 7.39E-01 1.85E-02
Iﬂenoi 5.10E-05 Ib/MMBtu 8.57E-03 2.14E-04
[lPropionaldehyde 6.10E-05 Ib/MMBtu 1.02E-02 2.56E-04
|Acetophenone 3.20E-09 Ib/MMBtu 5.38E-07 1.34E-08
JAntimony and compounds 7.90E-06 Ib/MMBtu 1.33eE-03 3.32E-05
lArsenic and compounds 2.20E-05 Ib/MMBtu 3.70E-03 9.24E-05

l[Benzo(a)pyrene

2.60E-06 Ib/MMBtu 4.37E-04 1.09€E-05

[Bervllium metal

1.10E-06 Ib/MMBtu 1.B5E-04 4.62E-06

Igadmium metal

4.10E-06 Ib/MMBtu 6.89E-04 1.72E-05

IEarbon tetrachloride

4.50E-05 Ib/MMBtu 7.56E-03 1.89E-04

flchiorine

7.90E-04 Ib/MMBtu 1.33E-01 3.32E-03

ICh!orobenzene

3.30E-05 Ib/MMBtu 5.54E-03 1.39E-04

lChromlumthher compounds

1.75E-05 Ib/MMBtu 2.94E-03 7.35E-05

ICubalt compounds

6.50E-06 Ib/MMBtu 1.09E-03 2.73E-05

lettrophenol, 2,4-

1.80E-07 Ib/MMBtu 3.02E-05 7.56E-07

llpit2-ethylhexyl)phthalate

4.70E-08 Ib/MMBtu 7.90E-06 1.97E-07

IEthyl benzene

3.10E-05 Ib/MMBtu 5.21E-03 1.30E-04

[[oichloroethane, 1,2-

2.90E-05 Ib/MMBtu 4.87E-03 1.22E-04

lIHydrochloric acid

1.90E-02 Ib/MMBtu 3.19E+00 7.98E-02

llLead and lead compounds

4,80E-05 Ib/MMBtu 8.06E-03 2.02E-04

IManganese and compounds

1.60E-03 Ib/MMBtu 2.69E-01 6.72E-03

[IMercury

3.50E-06 Ib/MMBtu 5.88E-04 1.47E-05

IMethyi' bromide

1.50E-05 Ib/MMBtu 2.52E-03 6.30E-05

IMethyi chloride

2.30E-05 Ib/MMBtu 3.86E-03 9.66E-05

ITnchIoroethane, 111~

3.10E-05 Ib/MMBtu 5.21E-03 1.30E-04

Il'éaphtha!ene

9.70E-05 Ib/MMBtu 1.63E-02 4.07E-04

[INicke! metal

3.30E-05 Ib/MMBtu 5.54E-03 1.39€-04

[INitrophenol, 4-

1.10E-07 Ib/MMBtu 1.85E-05 4.62E-07

[lPentachiorophenal

5.10E-08 Ib/MMBtu 8.57E-06 2.14E-07

[lPerchioroethylene

3.80E-05 Ib/MMBtu 6.38E-03 1.60E-04

[lPhosphorus metal, yellow or white

2.70E-05 Ib/MMBtu 4.54E-03 1.13E-04

[lPolychiorinated biphenyls

8.15E-09 Ib/MMBtu 1.37E-06 3.42E-08

[rotal PAH (POM)

1.25E-04 Ib/MMBtu 2.10E-02 5.25E-04

Dichloropropane, 1,2-

3.30E-05 Ib/MMBtu 5.54E-03 1.39E-04

ISelenium compounds

2.80E-06 Ib/MMBtu 4.70E-04 1.18E-05

[Tetrachlorodibenzo-p-dioxin, 2,3,7,8-

B.60E-12 Ib/MMBtu 1.44E-09 3.61E-11

[Trichloroethylene

3.00E-05 Ib/MMBtu 5.04E-03 1.26E-04

[Trichlorophenol, 2,4,6-

2.20E-08 Ib/MMBtu 3.70E-06 9.24E-08

IViny! chloride

1.80E-05 Ib/MMBtu 3.02E-03 7.56E-05

Total HAP Emissions (Biomass Combustion) 5.28 0.13

* Emission factors for wood combustion in a stoker boiler from AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03.

CH, - methane

CO - carbon monoxide

€02 - carbon dioxide

COe - carbon dioxide equivalent
HAP - hazardous air pollutant

hr - hour

b - pound

MMBtu - Million British thermal units
NOy - nitrogen oxides

AP-42, Section 1.6 - Wood Residue Combustion

N;O - nitrous oxide

ODT - oven dried tons

PM - particulate matter

PM,, - particulate matter with an aerodynamic diameter less than 10 microns
PM; 4 - particulate matter with an aerodynamic diameter of 2.5 microns or less
S0; - sulfur dioxide

tpy - tons per year

VOC - volatile arganic compound

yr - year

in Boilers, 09/03
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Calculation Basis

Table 10d

Potential Emissions - Furnace 1 Bypass (Idle Mode)*

AA-009

Enviva Pellets Lucedale, LLC

Lucedale, George County, Mississippi

[[Hourly Throughput 42 ODT/hr
[[Hourly Heat 1nput Capacity 5 MMBtu/hr
[lAnnual Heat Input Capacity 2,500 MMBtu/yr
“Hours of OEeraticml 500 hr/yr

Potential Criteria Pollutant and Greenhouse Gas Emissions - Furnace B!gss "Idle Mode"

Controlled Potential Emissions
Pollutant Emission Units
Factor
(Ib/hr) (tpy) |
co 0.60 |b/MMBtu” 3.00 0.75
NOy 0.22 Ib/MMBtu* 1.10 0.28
50, 0.025 Ib/MMBtu® 0.13 0.031
VOC 0.017 Ib/MMBtu’ 0.085 0.021
Total PM 0.56 Ih/MMBtu’ 2.80 0.70
Total PM,q 0.52 Ib/MMBtu’ 2.59 0.65
[Total PM, 5 0.45 Ib/MMBtu’ 2.24 0.56
co; 93.8 ka/MMBtu* 1,034 258
CH4 0.0072 kg/MMBtu” 0.079 0.020
N,0 0.0036 kg/MMBtu* 0.040 0.010
[[coze 1,048 262

i Idle mode is defined as operation at up to 2 maximum heat input rate of 5 MMBtu/hr.
2. CO, NOy, S0, PMy,, PM, 5, and VOC emission rates based on AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03 for bark/bark and wet wood/wet wood-

fired boilers. PM,; and PM, s factors equal to the sum of the filterable and condensable factors from Table 1.6-1. VOC emission factor excludes formaldehyde.

3 Emission factor based on vendor data.
* Emission factors for biomass combustion from Table C-1 and C-2 of 40 CFR Part 98 and Global Warming Potentials from Table A-1.
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Potential Emissions - Furnace 1 Bypass (Idle Mode)*

Potential HAP Emissions - Furnace Bypass "Idle Mode"
—_ —

Table 10d

AA-009
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Polliting E::zts:::. e Potential Emissions

(Ib/hr) (tpy)
lAcetaldehyde 8.30E-04 Ib/MMBtu | 4.15E-03 1.04E-03
lAcrolein 4.00E-03 Ib/MMBtu | 2.00E-02 5.00E-03
Formaldehyde 4.40E-03 Ib/MMBtu | 2.20E-02 5.50E-03
{lPhencl 5.10E-05 lb/MMBtu | 2.556-04 | 6.38E-05
Propionaldehyde 6.10E-05 Ib/MMBtu 3.05E-04 7.63E-05
Acetophenane 3.2E-09 Ib/MMBtu | 1.60E-08 | 4.00E-03
Antimony and compounds 7.9E-06 Ib/MMBtu 3.95E-05 9.88E-06
Arsenic and compounds 2.2E-05 Ib/MMBtu 1,10E-04 2.75E-05
Benzo(a)pyrene 2.6E-06 Ib/MMBtu 1.30E-05 3.25E-06
[Beryliium metal 1.1E-06 Ip/MMBtu | 5.50E-06 1.38E-06
[[cadmium metal 4.1E-06 Ib/MMBtu | 2.05E-05 5.13E-06
“Carbon tetrachloride 4,5E-05 Ib/MMBtu 2.25E-04 5.63E-05
[lcnierine 7.9E-04 ib/MMBtu | 3.956-03 | 9.88E-04
[lchiorobenzene 3.3E-05 Ib/MMBtu | 1.65E-04 | 4.13E-05
“Chromium—Other compounds 2.1E-05 Ib/MMBtu 1.05€-04 2.63E-05
|lcobatt compounds 6.5E-06 Ib/MMBtu | 3.256-05 | 8.13E-06
[[Dinitrophenol, 2,4- 1.8E-07 ib/MMBtu | 9.00E-07 | 2.256-07
[lDic2-ethylhexyl)phthalate 4.7E-08 Ib/MMBtu | 2.35€-07 5.88E-08
|lEthy! benzene 3.1E-05 Ib/MMBtu | 1.55E-04 3.88E-05
|lbichioroethane, 1,2- 2.9E-05 Ib/MMBtu | 1.45E-04 | 3.63E-05
[Hydrochloric acid 1.9E-02 Ib/MMBtu | 9.50E-02 | 2.38E-02
|lLead and tead compounds 4.8E-05 Ib/MMBtu | 2.40E-04 | 6.00E-05
[[Manganese and compounds 1.6E-03 Ib/MMBtu | 8.00E-03 | 2.00E-03
[IMercury 3.5E-06 Ib/MMBtu | 1.75E-05 4.3BE-06
[[Methy! bromide 1.5E-05 Ib/MMBtu | 7.50E-05 1.88E-05
"Methyl chioride 2.3E-05 Ib/MMBtu 1.15E-04 2.88E-05
[[Trichioroethane, 1,1,1- 3.1E-05 Ib/MMBtu | 1.55E-04 | 3.88E-05
maphthalene 9.7E-05 |b/MMBtu 4.85E-04 1.21E-04
Nickel metal 3.3E-05 Ib/MMBtu | 1.65E-04 | 4.13E-05
Nitrophenol, 4- 1.1E-07 Ib/MMBtu 5.50E-07 1.38E-07
Pentachlorophenol 5.1E-08 Ib/MMBtu 2.55E-07 6.38E-08
perchloroethylene 3.8E-05 lb/MMBtu | 1.90E-04 | 4.75E-05
Phosphorus metal, yellow or white 2.7E-05 Ib/MMBtu 1.35E-04 3.38E-05
Polychlorinated biphenyls 8.2E-09 Ib/MMBtu 4.08E-08 1.02E-08
[Total PAH (POM) 1.3E-04 Ib/MMBtu | 6.25E-04 1.56E-04
Dichloropropane, 1,2- 3.3E-05 Ib/MMBtu 1.65E-04 4.13E-05
Selenium compounds 2.8E-06 Ib/MM8Btu 1.40E-05 3.50E-06
etrachlorodibenzo-p-dioxin, 2,3,7,8- 8.6E-12 Ib/MMBtu | 4.30E-11 1.08E-11
Trichloroethylene 3.0E-05 Ib/MMBtu | 1.50E-04 3.75E-05
Trichlorophenol, 2,4,6- 2.2E-08 Ib/MMBtu | 1.10E-07 2.75E-08
Vinyl chioride 1.8E-05 Ib/MMBtu | 9.00E-05 2.25E-05

Total HAP Emissions (Biomass Combustion) 0.16 0.039

Notes:

1. Emission factors for wood combustion in a stoker boiler from AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03

" 4
CH, - methane

€O - carbon monoxide

€02 - carbon dioxide

CO,e - carbon dioxide equivalent
HAP - hazardous alr pollutant

hr - hour

kg - kilogram

Ib - pound

MMBtu - Million British thermal units
NOy - nitrogen oxides

Reference:

AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03

N;O - nitrous oxide
QDT - oven dried tons
PM - particulate matter

PM,;. - particulate matter with an aerodynamic diameter less than 10 microns
PM, 5 - particulate matter with an aerodynamic diameter of 2.5 microns or |ess

S0, - sulfur dioxide
tpy - tons per year

VOC - volatile organic compound

yr - year
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Calculation Basis

Table 11a
Potential Emissions at Outlet of Dryer Line 2 RTO Stack®
AA-010
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

[[Hourly Throughput (per line)

42 ODT/hr

llAnnual Throughput (per line)

367,920 ODT/yr

|H0ur|',r Heat Input Capacity (per furnace)

168 MMBtu/hr

IAnnuaI Heat Input Capacity (per furnace)

1,471,680 MMBtu/yr

lHours of Operation

8,760 hr/yr

I_Number of RTO Burners (per RTO) 2 burners
|rRTO Burner Rating 8 MMBtu/hr
Dryer Double Duct System - Num. of Burners’ 2 burners
Double Duct System Burner Rating” 1 MMBtu/hr

Propane Heating Value®

91.5 MMBtu/Mgal

Natural Gas Heating Value®

1,020 Btu/scf

0.022 Mgal/hr
Hourly Fuel Consumption (total)® PLpEng
MMscf/hr
0.0020
natural gas
[RTO Control Efficiency® 95%

Potential Criteria Pollutant and Greenhouse Gas Emissions

Controlled Potential Emissions from
Pollutant Emission Units Dryer’

Factor (Ib/hr) (tpy)
co 14,2 Ib/hr® 14.2 62.2
N, 17.0 Ib/hr® 17.0 74.5
S0, 0.025 Ib/MMBtu'® 4.20 18.4
IVOC as Propane 8.75 Ib/hr® 8.75 38.3
PM/PM, o/ PM, . (Filterable) 4.69 Ib/hr't 4.69 20.5
PM/PM,5/PM, < (Condensable) 0.017 Ib/MMBtu*? 2.86 12.5
PM/PM,0/PM, s (Condensable - Nat. Gas) 0.00056 |b/MMBtu*? 0.0089 0.039
CO. 780 Ib/oDT " 32,760 143,489

Notes:

! Emissions from the Green Hammermilis will be routed through the Dryer Line 1| WESP and RTO, If Dryer Line 1 is not operational, the Green Hammermill exhaust will be routed to the
WESP/RTO on Dryer Line 2, For purposes of potential emissions, emissions from the Green Hammermills are shown under Dryer Line 1 (AA-007) enly to avoid double-counting
emissions.

Each dryer system will include two (2) ducts (i.e., double ducts) that will each be heated by a 1 MMBtu/hr burner. There will be a total of six (&) burners, twa (2) per dryer line. The
burners will fire natural gas, with propane as a back-up, and will be low-NOy burners,

Propane heat content from AP-42 Section 1.5 - Liquefied Petroleum Gas Production, 7/08.

Natural gas heating value from AP-42 Section 1.4 - Natural Gas Combustion, 07/98.

Total haurly fuel consumption for both burners. The burners will fire natural gas, with propane as a back-up.

Control efficiency based on RTO vendor guarantee.

Exhaust from the dryers are routed to a WESP and then RTO for control of VOC, HAP, and particulates. Each of the three (3) dryer lines will have a dedicated WESP and RTQ. Emissions
for Dryer Lines 1 and 3 are calculated separately.

CO and VOC emission rates based on vendor data,

NO, erission factor based on stack testing at similar Enviva plants.

No emission factor is provided in AP-42, Section 10.6.2 for SO, for rotary dryers. Enviva has conservatively calculated SO; emissions based on AP-42, Section 1.6 - Wood Residue
Combustion in Boilers, 09/03.

Filterable particulate emission rate based on RTC vendar data.

Condensable particulate emission factor for biomass combustion obtained from AP-42 Section 1.6.

Natural gas combustion by the RTO burners will also result in emissions of condensable PM. Emission factor obtained from AP-42, Section 1.4 - Natural Gas Combustion, 07/98.
Emission factor for CO, from AP-42, Section 10.6.1 for rotary dryer with RTO control device, Enviva has conservatively calculated the CO, emissions using the hardwood emission facter
because the dryers at the Lucedale plant will use a combination of hardwood and seftwood and the hardwoed emission factor is greater than the softwood emission factor

5 & =
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Potential Criteria Pollutant and Greenhouse

Table 11a
Potential Emissions at Outlet of Dryer Line 2 RTO Stack®
AA-010
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Gas Emissions - Dryer System Double Duct Burners®

N:tulrnliGas Potential Emissions - ::;:‘:_::‘ Potential Emissions -
mission | Gas Com tion ‘ P ne Com i
Pollutant racrart Natural Gas Combustio Factor™ss ropane Combustion
(Ib/MMscf) (Ib/hr) (tpy) (Ib/Mgal) (Ib/hr) (tpy)
CO 84.0 0.16 0.72 7.50 0.16 0.72
JINOx 50.0 0.10 0.43 6.50 0.14 0.62
|SOZ 0.60 0.0012 0.0052 0.054 0.0012 0.0052
voC 5.50 5.39E-04 0.0024 1.00 0.0011 0.0048
PM/PM,s/PM, ¢ Condensable 5.70 5.59E-04 0.0024 0.50 5.46E-04 0.0024
PM/PM,5/PM, 5 Filterable 1.90 1.B6E-04 8.16E-04 0.20 2.19E-04 0.0010
ITotal PM/PMo/PM; ¢ - 7.45E-04 0.0033 i 7.65E-04 0.0034
CO, 120,000 235 1,031 12,500 273 1,197
CH, 2.30 0.0045 0.020 0.20 0.0044 0.019
|N;G’ 0.64 0.0013 0.0055 0.90 0.020 0.0862
llcoe -- 236 1,033 - 279 1,223

Twa (2) low-NOx burners will be used to heat the dryer system ducts to prevent condensation of woad tar from occurring and thus reduce the fire risk. The burners will combust natural

gas. Emissions from the burners will be routed to the WESP and RTO on each dryer line; therefore, a 95% control efficiency was applied to VOC and PM/PM o/PM; <.
Emission factors for natural gas combustion from AP-42 Section 1.4 - Natural Gas Combustion, 07/98. Natural gas heating value of 1,020 Btu/scf assumed per AP-42,
Emission factors for NOy and N,O assume burners are low NOy burners, per ernail from Kal Simonsen (Enviva) on August 8, 2018

Emission factors for propane combustion obtained from

AP-42 Section 1.5 - Liquefied Petroleum Gas Combustion, 07/08.

AP-42 Section 1.5 does not include an emission factor for low NOy burners. Per AP-42 Section 1.4, low NOy burners reduce NOy emissions by accomplishing combustion in stages,
reducing NOx emissions 40 to 85% relative to uncontrolled emission levels. A conservative control efficiency of 50% was applied to the uncontrolled NOy emission factor from AP-42

Section 1.5. This reduction is consistent with the magnitude of reduction between the uncontrolled and low NOy emission factors in AP-42 Section 1.4,
50, emissions are based on an assumed fuel sulfur content of 0.54 grains/100 ft* per A National Methodology and Emission Inventory for Residential Fuel Combustion .
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Potential HAP Emissions

Potential Emissions at Qutlet of Dryer Line 2 RTO Stack®

Table 11a

AA-010

Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Pollutant vocC E'::'imn Units Footnote Etenbal Bnistions
. (Ib/hr) | (tpy)
Furnace - Biomass Combustion
IAcetaldehyde Y 4.88E-03 1b/ODT L ¢ 0.20 0.90
Acrolein Y 2.43E-03 1b/ODT 1 0.10 0.45
[Formaidehyde Y 2.84€-03 Ib/ODT 1 0.12 0.52
IMethanoI Y 4.24E-03 Ib/ODT 1 0.18 0.78
[lPhenot Y 3.84E-03 1b/0DT 1 0.16 0.71
lPropInnaIdehyde ¥ 1.39E-03 1b/ODT 1 0.058 0.26
lAcetophenone ¥ 3.20E-09 |b/MMBtu 1 2.69E-08 1.1BE-07
|Antimony and compounds N 7.90E-06 1b/MMBtu 2,4 6.64E-05 2.91E-04
lArsenic and compounds N 2,20E-05 |b/MMBtu 2,4 1.85E-04 8.09E-04
iBenzene Y 4.20E-03 Ib/MMBtu 2,3 0.035 0.15
IBenzu(a)pyrene b 4 2.60E-06 Ib/MMBtu 2,3 2.18E-05 9.57E-05
|ﬂery|iium metal N 1.10E-06 1b/MMBtu 2,4 9.24E-06 4.05E-05
Cadmium metal N 4,10E-06 Ib/MMBtu 2,4 3.44E-05 1.51E-04
Carbon tetrachloride Y 4,50E-05 Ib/MMBtu 2,3 3.78E-04 1.66E-03
Chlorine N 7.90E-04 Ib/MMBtu 2 0.13 0.58
IChlorobenzene Y 3.30E-05 Ib/MMBtu 2,3 2.77E-04 1.21E-03
Chloroform Y 2.80E-05 Ib/MMBtu 2,3 2.35E-04 1.03E-03
|IChromium-0Other compounds N 1,75E-05 1b/MMBtu 2,4 1.47E-04 6.44E-04
|Cobalt compounds N 6.50E-06 Ib/MMBLtu 2,4 5.46E-05 2.39E-04
Dichloroethane, 1,2- Y 2.90€-05 |b/MMBtu 2,3 2.44E-04 1.07E-03
Dichloropropane, 1,2- y | 3.30E-05 Ib/MMBtu 23 2.77E-04 1.21E-03
Dinitrophenol, 2,4- b 1.80E-07 Ib/MMBtu 2,3 1.51E-06 6.62E-06
Di(2-ethylhexyl)phthalate Y 4.70E-08 1b/MMBtu 2,3 3.95E-07 1.73E-06
Ethyl benzene Y 3.10E-05 1b/MMBtu 2,3 2.60E-04 1.14E-03
Hydrochloric acid N 1.90E-02 Ib/MMBtu 2,5 0.32 1.40
Lead and lead compounds N 4.80E-05 Ib/MMBtu 2,4 4.03E-04 1.77E-03
{Manganese and compounds N 1.60E-03 1b/MMBtu 2,4 0.013 0.059
Mercury N 3.50E-06 Ib/MMBtu 2,4 2.94E-05 1.29E-04
IMethyl bromide Y 1.50E-05 Ib/MMBtu 2,3 1.26E-04 5.52E-04
IMetth chloride Y 2.30E-05 Ib/MMBtu 2,3 1.93E-04 8.46E-04
lMetthene chloride ¥ 2.90E-04 Ib/MMBtu 2,3 0.0024 0.011
[[Naphthaiene ¥ 9.70E-05 Ib/MMBtu 2,3 8.156-04 0.0036
INlckel metal N 3.30E-05 Ib/MMBtu 2.4 2.77E-04 1.21E-03
INitrcphenol, 4- Y 1.10E-07 Ib/MMBtu 2,3 9.24E-07 4.,05E-06
IPentachIornDhenol N 5.10E-08 Ib/MMBtu 2 8.57E-06 3.75E-05
IPerchloroethylene N 3.80E-05 Ib/MMBtu 2 0.0064 0.028
lPhosphorus metal, yellow or white N 2.70E-05 Ib/MMBtu 2,4 2.27E-04 9.93E-04
I_Polvchlorinated biphenyls Y 8.15E-09 Ib/MMBtu 2,3 6.85E-08 3.00€E-07
mycyclic Organic Matter N 1.25E-04 Ib/MMBtu 2 0.021 0.092
Selenium compounds N 2.80E-06 Ib/MMBtu 2,4 2.35E-05 1.03E-04
IStyrene ¥ 1.90E-03 Ib/MMBtu 2,3 0.016 0.070
[Tetrachlorodibenzo-p-dioxin, 2,3,7,8- b 8.60E-12 Ib/MMBtu 2,3 7.22E-11 3.16E-10
[Toluene ¥ 3.00E-05 |b/MMBtu 2.3 2.52E-04 1.10E-03
[Trichloroethane, 1,1,1- N 3.10E-05 |b/MMBtu 2 5.21E-03 2.28E-02
[Trichloroethylene Y 3.00E-05 Ib/MMBtu 2.3 2.52E-04 1.10E-03
[Trichlorophenol, 2,4,6- N 2.20E-08 Ib/MMBtu 2.3 1.85E-07 8.09E-07
Vinyl chioride Y 1.80E-05 Ib/MMBtu 2,3 1.51E-04 6.62E-04
Xylene Y 2.50E-05 |b/MMBtu 2,3 2.10E-04 9.20E-04
Total HAP Emissions (biomass combustion) 1.38 6.05
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Table 11a
Potential Emissions at Outlet of Dryer Line 2 RTO Stack’
AA-010
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Potential HAP Emissions

RTO Burners Dot Du“.
Emission % S Burners Potential
Pollutant voc pachi Units Potential Emissions Bnissions™®
(bshr) [ (tpy) gbshr) | ttpy)

IRTO Burners and Dryer System Double Duct Burners - Natural Gas Combustion
2-Methylnaphthalene Y 2.40E-05 |b/MMscf 3.76E-07 1.65E-06 2.35E-09 1.03E-08
3-Methylchloranthrene Y 1.80E-06 Ib/MMscf 2.82E-08 1.24E-07 1.76E-10 7.73E-10
7,12-Dimethylbenz(a)anthracene Y 1.60E-05 Ib/MMscf 2.51E-07 1.10E-06 1.57E-09 6.87E-09
iAcenaphthene Y 1.80E-06 Ib/MMscf 2.82E-08 1.24E-07 1.76E-10 7.73E-10
lAcenaphthylene ¥ 1.80E-06 |b/MMscf 2.82E-08 1.24E-07 1.76E-10 7.73E-10
IAnthracene Y 2.40E-06 |b/MMscf 3.76E-08 1.65E-07 2.35E-10 1.03E-09
rsenic and compounds N 2.00E-04 |b/MMscf 3.14€E-06 1.37E-05 1.96E-08 8.59E-08
liBenz(a)anthracene Y 1.80E-06 1b/MMscf 2.82E-08 1.24E-07 1,76E-10 7.73E-10
IBenzene Y 2.10E-03 |b/MMscf 3.29€-05 1.44E-04 2.06E-07 9.02E-07
lBenzo(a)Dvrene ¥ 1.20E-06 Ib/MMscf 1.88E-08 8,24E-08 1.18E-10 5.15E-10
IBenzo{b)ﬁuoranthene Y 1.80E-06 Ib/MMscf 2.82E-08 1.24E-07 1.76E-10 7.73E-10
lBenzo(g,h,l)perylene 31 1.20E-06 Ib/MMscf 1.88E-08 B8.24E-08 1.18E-10 5.15E-10
I_Benzo(k)ﬂuoranthene Y 1.80E-06 |b/MMscf 2.82E-08 1.24E-07 1.76E-10 7.73E-10
lBerylllum metal N 1.20E-05 1b/MMscf 1.88E-07 8.24E-07 1.18E-09 5.15E-09
|ICadmium metal N 1.10E-03 Ib/MMscf 1.73E-05 7.56E-05 1.0BE-07 4.72E-07
[Chromium VI N 1.40E-03 |b/MMscf 2.20E-05 9.62E-05 1,37E-07 6.01E-07
Chrysene ¥ 1.80E-06 |b/MMscf 2.82E-08 1.24E-07 1.76E-10 7.73E-10
ICobalt compounds N B.40E-05 |b/MMscf 1.32E-06 5.77E-06 8.24€E-09 3.61E-08
Dibenzo(a,h)anthracene Y 1.20E-06 b/ MMscf 1.88E-08 8.24E-08 1.18E-10 5,15E-10
Dichlorobenzene Y 1.20E-03 |b/MMscf 1.88E-05 8.24E-05 1.18E-07 5.15€-07
Fluoranthene Y 3.00E-06 |b/MMsci 4.71E-08 2.06E-07 2.94E-10 1.29E-09
|IFlucrene o 2.80E-06 1b/MMscf 4.39E-08 1.92E-07 2.75E-10 1.20E-09
lForrnaIdehyde 4 0.075 |b/MMscf 0.0012 0.0052 7.35E-06 3.22E-05
lHexane & 1.80 Ib/MMscf 0.028 0.12 1.76E-04 7.73E-04
IIndeno(i,Z,B-cd)pyrene Y 1.80E-06 1b/MMscf 2.82E-08 1,24E-07 1.76E-10 7.73E-10
ILead and lead compounds N 5.00E-04 |b/MMscf 7.84E-06 3.44E-05 4.90E-08 2.15E-07
IManganese and compounds N 3.80E-04 |b/MMscf 5.96E-06 2.61E-05 3.73E-08 1.63E-07
IMercur’v N 2.60E-04 |b/MMscf 4.08E-06 1.79E-05 2.55E-08 1.12E-07
lNaphthalene ¥ 6.10E-04 1b/MMscf 9.57E-06 4,19E-05 5.98E-08 2.62E-07
|N|ckel metal N 2.10E-03 Ib/MMscf 3.29E-05 1.44E-04 2.06E-07 9.02E-07
IPhenanthrene b A 1.70E-05 1b/MMscf 2.67€-07 1.17E-06 1.67E-09 7.30E-09
|?yrene 3 5.00E-06 Ib/MMscf 7.84E-08 3.44E-07 4.90E-10 2.15E-09
Selenium compounds N 2.40E-05 Ib/MMscf 3.76E-07 1.65E-06 2.35E-09 1.03E-08
Toluene Y, 3.40E-03 Ib/MMscf 5.33E-05 2.34E-04 3.33E-07 1.46E-06
Total HAP Emissions (Natural Gas Combustion)’ 0.030 0.13 1.85E-04 8.10E-04

otsl HAP Emigsions (Natural Cas Comblgtion - el
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Table 11a
Potential Emissions at Outlet of Dryer Line 2 RTO Stack®
AA-010
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Potential HAP Emissions

RTO Burners DOUi Puct
Emission 1 4 Burners Potential
Pollutant voC aen Units Potential Emissions Emissions™*
(b/hr) [ (toy) (Ib/hr) (tpy)
[RTO Burners - Propane Combustion

lBenzene ¥ 7.10E-04 Ib/MMBtu 0.011 0.050 7.10E-05 3.11E-05
[Forrnaldehyde ¥ 1.51E-03 1b/MMBtu 0.024 0.11 1.51E-04 6.61E-05
IPAHS N 4.00E-05 Ib/MMBtu 6.40E-04 0.0028 8.00E-05 7.01E-04
Total HAP Emissions (Propane Combustion)’ 0.036 0.16 3.02E-04 7.98E-04

Emission factor derived based on stack testing data from comparable Enviva facilities.

Emission factors for wood combustion in a stokar boiler from AP-42 Section 1.6 - Wood Residue Combustion in Boilers, 09/03.

A control efficiency of 95% for the RTOs is applied to ail organic HAP for those emission factors that are not derived from Enviva stack test data.

A §5% control efficiency for the wet electrostatic precipitator (WESP) is applied to all metal HAP.

The WESP will employ a caustic solution in its operation in which hydrochloric acid will have high water solubility. This caustic solution will neutralize the acid and effectively control it by
90%, per conversation on October 18, 2011 with Steven A. Jaasund, P.E. of Lundberg Associates, a manufacturer of WESPs.

Emission factors for natural gas combustion fram AP-42 Section 1.4 - Natural Gas Combustion, 07/98. Natural gas heating value of 1,020 Btu/scf assumed per AP-42,

The RTO burners and burners for the dryer system double ducts will fire natural gas with propane as a back-up; however, propane is warst-case for HAP emissions,

Emission factors for propane combustion from the South Coast Air Quality Management District’s Air Emissions Reporting Tool for external combustion equipment fired with LPG.

CAS - chemical abstract service N,O - nitrous oxide

CH, - methane ODT - oven dried tons
CO - carbon monoxide PM - particulate matter
CO2 - carbon dioxide PM,, - particulate matter with an aeradynamic diameter less than 10 microns
CO,e - carban dioxide equivalent PM, ;- particulate matter with an aerodynamic diameter of 2.5 microns or less
HAP - hazardous air pollutant RTO - regenerative thermal oxidizer
hr - hour S0, - sulfur dioxide
kg - kilogram tpy - tons per year
Ib - pound VOC - volatile arganic compound
MMBtu - Million British thermal units WESP - wet electrostatic precipitator
MOy - nitrogen oxides yr - year
References:

AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03
AP-42, Section 1.4 - Natural Gas Combustion, 07/98

South Coast Air Quality Management District. AER Reporting tool. Emission factors available in the Help and Support Manual at: http://www.agmd.gov/home/rules-
compliance/compliance/annual-emission-reporting
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Table 11b

Potential Emissions - Dryer 2 Bypass (Full Capacity)®
AA-011

Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Calculation Basis

[[Hourly Throughput 42 ODT/hr
IHourIv Heat Input Capacity 168 MMBtu/hr
IAnnuaI Heat Input Capacity 8,400 MMBtu/yr

IHours of Operation’ 50 hr/yr

Potential Criteria Pollutant and Greenhouse Gas Emissions - Dryer Bypass Full Capacity

Controlled F Potential Emissions

Pollutant Emission Units
Factor
(Ib/hr) (tpy) |

lco 21.4 Ib/hr’ 21.4 0.54
NOy 26.3 Ib/hr? 26.3 0.66
S0, 0.025 Ib/MMBtu’ 4.20 0.11
vVOC 14.0 Ib/hr* 14.0 0.35
IPM/PM;o/PM; s Condensable 0.017 Ib/MMBtU* 2.86 0.071
[lPmzeM, /PM, 5 Filterable 0.33 Ib/MMBtu® 55.4 1.39
[[rotal PM/PM, o/PM, 5 58.3 1.46
llco: 93.8 kg/MMBtU® | 34,741 869
fleH. 0.0072  [kg/MMBtu® 2.67 0.067
| ) 0.0036  |kg/MMBtu® 1.93 0.033
fflco.e 35,205 880

During startup and shutdown (for temperature control) or malfunction, emissions will be vented out either the dryer bypass stacks or the furnace bypass stacks.
Use of each bypass stack at full capacity will not exceed 50 hours per 12-month rolling period for each dryer line.

* €O, NOX, and VOC emission rates based on vendor data.

No emission factor is provided in AP-42, Section 10.6.2 for SO, for rotary dryers. Enviva has conservatively calculated SO; emissions based on AP-42, Section

1.6 - Wood Residue Combustion in Boilers, 09/03.

Emission factor for condensable PM based on AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03.

Uncontrolled filterable PM emission factor is based on testing at a comparable Enviva facility,
Emission factors for biomass combustion (dryer) from Table C-1 and C-2 of 40 CFR Part 98 and Global Warming Potentials from Table A-1.

w "

o oa
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Table 11b
Potential Emissions - Dryer 2 Bypass (Full Capacity)®
AA-011
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Potential HAP Emissions - Dryer Bypass Full Capacity
- ——

Pollutant E':;::" Units Footnote Potasts: sty
(Ib/hr) (tpy)
IAcetaldehyde 0.10 Ib/ODT 2 4,10 0.10

[Acrolein 0.049 Ib/ODT 2 2.04 0.051

|IFermaldehyde 0.057 1b/ODT 2 2.39 0.060

[[Methano 0.085 1b/ODT 2 3.56 0.089

IPhenol 0.077 Ib/ODT 2 3.23 0.081

llPropienaldenyde 0.028 1b/ODT 2 1.16 0.029
IAcetophenone 3.20E-09 Ib/MMBtu 3 5.38E-07 1.34E-08
lAntimony and compounds 7.90E-06 Ib/MMBtu 3 1.33E-03 3.32E-05
JArsenic and compounds 2.20E-05 Ib/MMBtu 3 3.70E-03 9.24E-05
l[Benzo(a)pyrene 2.60E-06 Ib/MMBtu 3 4.37E-04 1.09E-05
lEerylilum metal 1.10E-06 Ib/MMBtu 3 1.85E-04 4.62E-06
k:admium metal 4.10E-06 Ib/MMBtu 3 6.B9E-04 1.72E-05
arbon tetrachloride 4.50E-05 Ib/MMBtu 3 7.56E-03 1.89E-04
fichiorine 7.90E-04 Ib/MMBtu 3 0.13 0.0033
](:hlorobenzene 3.30E-05 Ib/MMBtu 3 5.54E-03 1.39E-04
llchromium-Other compounds 1.75E-05 Ib/MMBtu 3 2.94E-03 7.35E-05
Igobalt compounds 6.50E-06 Ib/MMBtu 3 1.09E-03 2.73E-05
[IDinitrophenal, 2,4- 1.80E-07 Ib/MMBtu 3 3.02E-05 7.56E-07
[Ipic2-ethylhexyl)phthalate 4.70E-08 Ib/MMBtu 3 7.90E-06 1.97E-07
IIEthyi benzene 3.10E-05 Ib/MMBtu 3 5.21E-03 1.30E-04
“chhluroethane, 1,2- 2.90E-05 Ib/MMBtu 3 4.87E-03 1.22E-04

F‘Iydrochiorlc acid 1.90E-02 Ib/MMBtu 3 3.19 0.080
Ii.ead and lead compounds 4.8B0E-05 Ib/MMBtu 3 8.06E-03 2.02E-04
[IManganese and compounds 1.60E-03 Ib/MMBtu 3 0.27 6.72E-03
[Mercury 3.50E-06 Ib/MMBtu 3 5.88E-04 1.47E-05
IMethyl bromide 1.50E-05 Ib/MMBtu 3 2.52E-03 6.30E-05
lMethyI chloride 2.30E-05 Ib/MMBtu 3 3.86E-03 9.66E-05
[“rricnloroethane. 1,1,1- 3.10E-05 Ib/MMBtu 3 5.21E-03 1.30E-04
[[Naphthalene 9.70E-05 Ib/MMBtu 3 0.016 4.07E-04
lNickel metal 3.30E-05 Ib/MMBtu ) 5.54E-03 1.39E-04
[[Nitrophenol, 4- 1.10E-07 Ib/MMBtu 3 1.856-05 | 4.62E-07
[lPentachiarophenal 5.10E-08 Ib/MMBtu 3 8.57E-06 2.14E-07
IPerchIcroemvEene 3.80E-05 Ib/MMBtu 3 6.38E-03 1.60E-04
lz;‘?f:"""’s TR, vaw o 2.706-05 | Ib/MMBtu 3 4.546-03 | 1.136-04
lPolychlorinated biphenyls 8.15E-09 Ib/MMBtu 3 1.37E-06 3.42E-08
I'Total PAH (POM) 1.25E-04 Ib/MMBtu 3 0.021 5.25E-04
[[pichioropropane, 1,2- 3.30E-05 Ib/MMBtu 3 5.54E-03 1.39E-04
Selenium compounds 2.80E-06 Ib/MMBtu ] 4.70E-04 1.18E-05
;e;r ;’,fg_"""d'““z"‘p'd“”""' 8.60E-12 | Ib/MMBtu 3 1.44E-09 | 3.61E-11
[Trichloroethylene 3.00E-05 Ib/MMBtu 3 5.04E-03 1.26E-D4
[Trichlorophenol, 2,4,6- 2.20E-08 Ib/MMBtu 3 3.70E-06 9.24E-08
Vinyl chloride 1.80E-05 Ib/MMBtu 3 3.02E-03 7.56E-05

Total HAP Emissions 20.2 0.50

! During dryer bypass emissions are not controlied by the WESP and RTO; however, combustion in the furnace still results in a reduction in organic HAP emission

rates.
2. Organic HAP emissions rates were derived based on stack testing data from Cottondale and other similar Enviva plants.

3. Emission factors for wood combustion in a stoker boiler from AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03.
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Table 11b
Potential Emissions - Dryer 2 Bypass (Full Capacity)"
AA-011
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

CH, - methane 0ODT - oven dried tons

CO - carbon monoxide PM - particulate matter

CO2 - carbon dioxide PM,; - particulate matter with an aerodynamic diameter less than 10 microns
CO;e - carbon dioxide equivalent PM, ;- particulate matter with an aerodynamic diameter of 2.5 microns or less
HAP - hazardous air pollutant RTO - regenerative thermal oxidizer

hr - hour S0, - sulfur dioxide

kg - kilogram tpy - tons per year

Ib - pound VOC - volatile organic compound

MMBtu - Million British thermal units WESP - wet electrostatic precipitator

NOy - nitrogen oxides yr - year

N;O - nitrous oxide

AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03
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Calculation Basis

Table 11c

Potential Emissions - Furnace 2 Bypass (Full Capacity)®

AA-012
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

[Hourly Throughput

42 ODT/hr

lHourly Heat Input Capacity

168 MMBtu/hr

llAnnual Heat Input Capacity

8,400 MMBtu/yr

I.Hnurs of Operation®

50 hr/yr

Potential Criteria Pollutant and Green

house Gas Emissions - Furnace B:ESS Full cagacig

Controlled Potential Emissions
Pollutant Emission Units
Factor
(Ib/hr) (tpy)
llco 0.60 Ib/MMBtu® 101 2.52
[Inox 0.22 Ib/MMBtu® 37.0 0.92
Ilso. 0.025 Ib/MMBtu’ 4.20 0.11
fivoc 0.017 Ib/MMBtu’ 2.86 0.071
[[rotal PM/PM,o/PM, ¢ 0.56 Ib/MMBtu’ 94.1 2.35
llco. 93.8 Ib/MMBtu* 34,741 869
flcH. 00072  |ib/MMBtu* 2.67 0.067
[In-0 0.0036  |Ib/MMBtu* 1.33 0.033
llco.e 35,205 880

* During startup and shutdown (for temperature control) or malfunction, emissions will be vented out either the dryer bypass stacks or the furnace bypass stacks. Use
of each bypass stack at full capacity will not exceed 50 hours per 12-month rolling period for each dryer line.
2. €O, NOy, SO;, and VOC emission rates based on AP-42, Chapter 1.6 - Wood Residue Combustion in Boilers, 09/03 for bark/bark and wet wood/wet wood-fired boilers

VOC emission factor excludes formaldehyde.
* Emission factor based on vendor data,

* Emission factors for biomass combustion from Table C-1 and C-2 of 40 CFR Part 98 and Global Warming Potentials from Table A-1
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Table 11c
Potential Emissions - Furnace 2 Bypass (Full Capacity)®
AA-012
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Potential HAP Emissions - Furnace Bypass Full Capacity

Pollutant E:::ts;:? Units Potential Emissions
(Ib/hr) (tpy)
IAcetaldehyde 8.30E-04 Ib/MMBtu 1.39E-01 3.49E-03
lAcralein 4.00E-03 Ib/MMBtu 6.72E-01 1.68E-02
[IFormaldehyde 4.40E-03 Ib/MMBtu 7.39E-01 1.85E-02
IPhenol 5.10E-05 Ib/MMBtu 8.57E-03 2.14E-04
[lPropionaldenyde 6.10E-05 Ib/MMBtu 1.02E-02 2.56E-04
IAcetophenone 3.20E-09 Ib/MMBtu 5.38E-07 1.34E-08
IAntimony and compounds 7.90E-06 Ib/MMBtu 1,33E-03 3.32E-05
IArsenic and compounds 2.20E-05 Ib/MMBtu 3.70E-03 9.24E-05
|IBenzo(a)pyrene 2.60E-06 Ib/MMBtu 4.37E-04 1.09E-05
[Beryllium metal 1.10E-06 Ib/MMBtu | 1.85E-04 | 4.62E-06
llcadmium metal 4.10E-06 Ib/MMBtu | 6.89E-04 | 1.72E-05
ﬂCarbon tetrachloride 4,50E-05 Ib/MMBtu 7.56E-03 1.89E-04
llchiarine 7.90E-04 Ib/MMBtu 1.33E-01 3.32E-03
Chlorobenzene 3.30E-05 Ib/MMBtu 5.54E-03 1.39E-04
IChromium-Other compounds 1.75E-05 Ib/MMBtu 2.94E-03 7.35E-05
||Cobalt compounds 6.50E-06 Ib/MMBtu 1.09E-03 2.73E-05
HDinitror.}heno!, 2,4- 1.80E-07 Ib/MMBtu 3.02E-05 7.56E-07
IIDi(Z-ethylhexyljphthalate 4.70E-08 Ib/MMBtu 7.90E-06 1.97E-07
HEthvl benzene 3.10E-05 Ib/MMBtu 5.21E-03 1.30E-04
HDuchloroet!sane, i 2.90E-05 Ib/MMBtu 4.87E-03 1.22E-04
ﬂHydrochlon‘c acid 1.90E-02 Ib/MMBtu 3.19E+00 7.98E-02
llLead and lead compounds 4.80E-05 Ib/MMBtu 8.06E-03 2.02E-04
Manganese and compounds 1.60E-03 Ib/MMBtu 2.69E-01 6.72E-03
Mercury 3.50E-06 Ib/MMBtu 5.88E-04 1.47E-05
Methyl bromide 1.50E-05 Ib/MMBtu 2.52E-03 6.30E-05
Methyl chloride 2.30E-05 Ib/MMBtu 3.86E-03 9.66E-05
richloroethane, 1,1,1- 3.10E-05 Ib/MMBtu 5.21E-03 1.30E-04
Naphthalene 9.70E-05 Ib/MMBtu 1.63E-02 4.07E-04
Nickel metal 3.30E-05 Ib/MMBtu 5.54E-03 1.39E-04
Nitrophenol, 4- 1.10E-07 Ib/MMBtu 1.85E-05 4.62E-07
Pentachlorophenol 5.10E-08 1b/MMBtu B8.57E-06 2.14E-07
Perchloroethylene 3.80E-05 Ib/MMBtu 6.38E-03 1.60E-04
Phosphorus metal, yellow or white 2.70E-05 Ib/MMBtu 4.54E-03 1.13E-04
Polychlorinated biphenyls 8.15E-09 Ib/MMBtu 1.37E-06 3.42E-08
[Total PAH (POM) 1.25E-04 Ib/MMBtu 2.10E-02 5,25E-04
Dichloropropane, 1,2- 3.30E-05 Ib/MMBtu 5.54E-03 1.39E-04
Selenium compounds 2.80E-06 Ib/MMBtu 4.70E-04 1.1BE-05
[Tetrachlorodibenzo-p-dioxin, 2,3,7,8- B.60E-12 Ib/MMBtu 1.44E-09 3.61E-11
[Trichloroethylene 3.00E-05 Ib/MMBtu 5.04E-03 1.26E-04
Trichlorophenol, 2,4,6- 2,20E-08 Ib/MMBtu 3.70E-06 9.24E-08
\Vinyl chloride 1.80E-05 Ib/MMBtu 3.02E-03 7.56E-05
Total HAP Emissions (Biomass Combustion) 5.28 0.13

* emission factors for wood combustion in a stoker boiler from AP-42, Saction 1.6 - Wood Residue Combustion in Boilers, 09/03.

CH, - methane N30 - nitrous oxide

CO - carbon monoxide ODT - oven dried tons

C02 - carbon dioxide PM - particulate matter

COje - carbon dioxide equivalent PM,, - particulate matter with an aerodynamic diameter less than 10 micrens
HAP - hazardous air pollutant PM, 5 - particulate matter with an aerodynamic diameter of 2.5 microns or less
hr - hour S0; - sulfur dioxide

Ib - pound tpy - tons per year

MMBtu - Million British thermal units VOC - volatile organic compound

NOy - nitrogen oxides yr - year

AP-42, Section 1.6 - Wood Residue Combustion in Bailers, 09/03
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Table 11d
Potential Emissions - Furnace 2 Bypass (Idle Mode)
AA-012
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

1

Calculation Basis

[[Hourly Throughput 42 ODT/hr
[[Hourly Heat Input Capacity 5 MMBtu/hr
IIAnnuaI Heat Input Capacity 2,500 MMBtu/yr
lHuurs of Operation’ 500 hr/yr
Potential Criteria Pollutant and Greenhouse Gas Emissions - Furnace Bypass "Idle Mode"
Controlled
Pollutant Emission Units Pt R
Factor

(Ib/hr) (tpy)
co 0.60 Ib/MMBtu* 3.00 0.75
NO, 0.22 Ib/MMBtu 1.10 0.28
S50, 0.025 Ib/MMBtu’ 0.13 0.031
voC 0.017 Ib/MMBtu’ 0.085 0.021
Total PM 0.56 Ib/MMBtu’ 2.80 0.70
Total PM,q 0.52 Ib/MMBtu® 2.59 0.65
Total PM, 5 0.45 Ib/MMBtu? 2.24 0.56
CO; 93.8 kg/MMBtu* 1,034 258
CH. 0.0072  |kg/MMBtu* | 0.079 0.020
N,O 0.0036 kg/MMBu® | 0.040 0.010
CO;e 1,048 262

Notes:

i 1dle mode is defined as operation at up to @ maximum heat input rate of 5 MMBLtu/hr.

. CO, NQy, SO;, PM,q, PM; 5, and VOC emission rates based on AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03 for bark/bark and wet wood/wet
wood-fired boilers. PM,, and PM; ¢ factors equal te the sum of the filterable and condensable factors from Table 1.6-1. VOC emission factor excludes formaldehyde.

¥ Emission factor based on vendor data.
* Emission factors for biomass combustion from Table C-1 and C-2 of 40 CFR Part 98 and Global Warming Potentials from Table A-1.
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Table 11d
Potential Emissions - Furnace 2 Bypass (Idle Mode)'
AA-012
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Potential HAP Emissions - Furnace Bypass "Idle Mode"

Pollutant E::::;:? Unitts Potential Emissions

(Ib/hr) (tpy)
Acetaldehyde 8.30E-04 Ib/MMBtu | 4.15E-03 1.04E-03
Acrolein 4.00E-03 Ib/MMBtu | 2.00E-02 | 5.00E-03
|[Formaldehyde 4.40E-03 Ib/MMBtu | 2.20E-02 | 5.50£-03
Fhenol 5.10E-05 Ib/MMBtu | 2.55E-04 | 6.3BE-05
IPmpionaldehvde 6.10E-05 Ib/MMBtu | 3.05E-04 7.63E-05
lAcetophenone 3.20E-09 Ib/MMBtu | 1.60E-08 4.00E-09
lAntimony and compounds 7.90E-06 Ib/MMBtu | 3.95E-05 9.88E-06
|Arsenic and compounds 2.20E-05 Ib/MMBtu | 1.10E-04 2.75E-05
|[Benzo(a)pyrene 2.60E-06 ib/MMBtu | 1.30E-05 | 3.25E-06
[Beryllium metal 1.10E-06 Ib/MMBtu | 5.50E-06 1.38E-06
Cadmium metal 4.10E-06 Ib/MMBtu | 2.05E-05 5.13E-06
Carbon tetrachloride 4.50E-05 Ib/MMBtu | 2.25E-04 5.63E-05
Chlorine 7.90E-04 Ib/MMBtu | 3.95E-03 9.88E-04
liChlorobenzene 3.30€-05 Ib/MMBtu | 1.65E-04 | 4.13E-05
khromlum-Other compounds 2.10E-05 Ib/MMBtu | 1.05E-04 2.63E-05
[Cobalt compounds 6.50E-06 Ib/MMBtu | 3.25E-05 | B8.13E-06
[Ioinitrophenal, 2,4- 1.80E-07 Ib/MMBtu | 9.00E-07 | 2.25E-07
BD!(Zfethylhexyl]phthalate 4,70E-08 Ib/MMBtu | 2.35E-07 5.88E-08
Kmt benzene 3.10E-05 Ib/MMBtu | 1.55E-04 3.88E-05
|[Dichloroethane, 1,2- 2.90E-05 Ib/MMBtu 1.45E-04 3.63E-05
[lHydrochloric acid 1.90E-02 Ib/MmBtu | 9.50E-02 | 2.38E-02
[lLead and lead compounds 4.80€-05 Ib/MMBtu | 2.40E-04 | 6.00E-05
“Manganese and compounds 1.60E-03 Ib/MMBtu | 8.00E-03 | 2.00E-03
[Mercury 3.50E-06 Ib/MMBtu | 1.756-05 | 4.38E-06
IMethyl bromide 1.50€E-05 Ib/MMBtu | 7.50E-05 1.8BE-05
IMethyl chloride 2.30€E-05 Ib/MMBtu | 1.15E-04 2.88E-05
||Tricmomethane. 1,1,1~ 3.10E-05 |b/MMBtu 1.55E-04 3.88E-05
[Naphthalene 9.70E-05 Ib/MMBtu | 4.85E-04 | 1.21E-04
ﬂNickeI metal 3.30€-05 Ib/MMBtu | 1.65E-04 4.13E-05
{Initrophenol, 4- 1.10E-07 Ib/MMBtu | 5.506-07 | 1.38E-07
{lPentachiorophenol 5.106-08 | Ib/mmBtu [ 2.556-07 | 6.38E-08
l[Perchioroethylene 3.80E-05 Ib/MMBtu | 1.90E-04 | 4.75E-05
“Phosphorus metal, yellow or white 2.70E-05 Ib/MMBtu | 1.35E-04 3.38E-05
“Polychlortnated biphenyls 8.15E-09 Ib/MMBtu | 4.08E-08 1.02E-08
nTotai PAH (POM) 1.25E-04 Ib/MMBtu | 6.25E-04 1.56E-04
lchhIoropropane, 1,2- 3.30E-05 Ib/MMBtu | 1.65E-04 4.13E-05
lIselenium compounds 2.80E-06 | Ib/MMBtu | 1.406-05 [ 3.50E-06
ITetrachlorodibenzo-p-dioxin, 2,3,7,8- 8.60E-12 Ib/MMBtu | 4.30E-11 1,08E-11
Trichloroethylene 3.00E-05 Ib/MMBtu | 1.50E-04 3.75E-05
Trichlorophenol, 2,4,6- 2.20E-08 Ib/MMBtu | 1.10E-07 2.75E-08
Vinyl chloride 1.80E-05 Ib/MMBtu | 9.00E-05 2.25E-05
To;al HAP Emissions ‘Hiomass Combustion) 0%6 0.039

. Emission factors for wood combustion in 2 stoker boller from AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03.

CH, - methane N,O - nitrous oxide

CO - carbon monoxide ODT - oven dried tons

CO2 - carbon dioxide PM - particulate matter

COze - carbon dioxide equivalent PM,q - particulate matter with an aerodynamic diameter less than 10 microns
HAP - hazardous air pollutant PM; 5 - particulate matter with an aerodynamic diameter of 2.5 micrens or less
hr - hour S0; - sulfur dioxide

kg - kilogram tpy - tons per year

'b - pound VOC - volatile organic compound

MMBtu - Millien British thermal units yr - year

NOy - nitrogen oxides

AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03
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Calculation Basis

Table 12a
Potential Emissions at Outlet of Dryer Line 3 RTO Stack
AA-013
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Hourly Throughput (per line)

42 ODT/hr

lAnnual Throughput (per line)

367,920 ODT/yr

Hourly Heat Input Capacity (per furnace)

168 MMBtu/hr

lAnnual Heat Input Capacity (per furnace)

1,471,680 MMBtu/yr

Hours of Operation

8,760 hr/yr

[Number of RTO Burners (per RTO) 2 burners
[RTo Burner Rating 8 MMBtu/hr
Dryer Double Duct System - Num. of Burners® 2 burners
Double Duct System Burner Rating’ 1 MMBtu/hr

Propane Heating Value®

91.5 MMBtu/Mgal

Natural Gas Heating Value®

1,020 Btu/scf

0,022 Meal/hr

Hourly Fuel Consumption (total)* Ropane
0.0020 MMscf/hr
natural gas

IRTO Control Efficiency” 95%

Potential Criteria Pollutant and Greenhouse Gas Emissions

Controlled Potential Emissions from
Pollutant Emission Units Dryer®
Factor (Ib/hr) (tpy)

Ico 14.2 Ib/hr’ 14.2 62.2
oy 17.0 Ib/he® 17.0 74.5
50, 0.025 Ib/MMBtu® 4,20 18.4
[VOC as Propane 8.75 Ib/hr’ 8.75 38.3
PM/PM,q/PM, ¢ (Filterable) 4.69 Ib/hr'® 4,69 20.5
{PM/PM,o/PM, s (Condensable) 0.017 Ib/MMBtu' 2.86 12.5
[lPM/PM.o/PM, s (Condensable - Nat. Gas) 0.00056 [ib/MMBtu* 0.0089 0.039
lco. 780 Ib/ODT"? 32,760 143,489

burners will fire patural gas, with propane as a back-up, and will be low-NOy burners.

Controtf efficiency based on RTO vendor guarantee

for Dryer Lines 1 and 2 are calculated separately.
CO and VOC emission rates based on vendor data.

Wood Residue Combustion in Boilers, 09/03.

Caombustion, 07/98.

the softwood emission factor,

NO, emission factor based on stack testing at similar Enviva plants.
No emission factor is provided in AP-42, Section 10.6.2 for 50, for rotary dryers. Enviva has conservatively calculated SO, emissions based on AP-42, Section 1.6 -

Filterable particulate emission rate based on RTO vendor data.
! Condensable particulate emission factor for biomass combustion obtained from AP-42 Section 1.6.
Natural gas combustion by the RTO burners will also result in emissions of condensable PM. Emission factor obtained from AP-42, Section 1.4 - Natural Gas

Propane heat content from AP-42 Section 1.5 - Liquefied Petroleum Gas Production, 7/08.
Natural gas heating value from AP-42 Section 1.4 - Natural Gas Combustion, 07/98.
Total hourly fuel consumption for both burners. The burners will fire natural gas, with propane as a back-up.
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Each dryer systemn will include two (2) ducts (1.e., double ducts) that will each be heated by a 1 MMBtu/hr burner. There will be a total of six (6) burners, two (2) per dryer line

Emission factor for CO, from AP-42, Section 10.6.1 for rotary dryer with RTO control device. Enviva has conservatively calculated the CO; emissions using the
hardwood emission factor because the dryers at the Lucedaie plant will use a combination of hardwood and softwood and the hardwood emission factor is greater than

The

Exhaust from the dryers are routed to a8 WESP and then RTO for control of VOC, HAP, and particulates. Each of the three (3) dryer lines will have a dedicated WESP and RTO. Emissions



Table 12a
Potential Emissions at Outlet of Dryer Line 3 RTO Stack
AA-013
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Potential Criteria Pollutant and Gr h Gas Emissi - Dryer System Double Duct Burners’

";:’;':"i::s Potential Emissions - :;:::!2: Potential Emissions -

Pollutant Cack Natural Gas Combustion Factor®s® Propane Combustion

(Ib/MMscf) (Ib/hr) _(.tg\") (Ib/Mgal) “2[.") (tE!:!

co 84.0 0.16 0.72 7.50 0.16 0.72

INOy 50.0 0.10 0.43 6.50 0.14 0.62
s0: 0.60 0.0012 0.0052 0.054 0.0012 0.0052
IVOC 5.50 5.39E-04 0.0024 1.00 0.0011 0.0048
PM/PM,c/PM; s Condensable 5.70 5.59E-04 0.0024 0.50 5.46E-04 0.0024
PM/PM,/PM, 5 Filterable 1.90 1.86E-04 0.0008 0.20 2.19€-04 0.0010
[Total PM/PM,o/PM, ¢ == 7.45E-04 0.0033 a 7.65E-04 0.0034
lico. 120,000 235 1,031 12,500 273 1,197
llcHs 2.30 0.0045 0.020 0.20 0.0044 0.019
Il‘l,tlz 0.64 0.0013 0.0055 0.90 0.020 0.0862
llco.e -- 236 1,033 - 279 1,223

MNotes:

Two (2) low-NOx burners will be used to heat the dryer system ducts to prevent condensation of wood tar from occurring and thus reduce the fire risk. The burners will combust natural
gas. Emissions from the burners will be routed to the WESP and RTO on each dryer line; therefore, a 95% control efficiency was applied to VOC and PM/PM,o/PM, 4.

Emission factors for natural gas combustion from AP-42 Section 1.4 - Natural Gas Combustion, 07/98. Natural gas heating value of 1,020 Btu/scf assumed per AP-42,

Emission factors for NOyx and N;O assume burners are low NOy burners, per email from Kai Simonsen (Enviva) on August 8, 2018.

Emission factors for propane combustion obtained from AP-42 Section 1.5 - Liquefied Petroleum Gas Combustion, 07/08,

AP-42 Section 1.5 does not include an emission factor for low NOy burners. Per AP-42 Section 1.4, low NOx burners reduce NOx emissions by accomplishing combustion in stages,
reducing NOx emissions 40 ta 85% relative to uncontrolled emission |evels. A conservative control efficiency of 50% was applied to the uncontrolied NOy emission factor from AP-42
Section 1.5. This reduction is consistent with the magnitude of reduction between the uncaontrolled and low NOy emission factors in AP-42 Section 1.4.

® S0, emissions are basad on an assumed fuel sulfur content of 0.54 grains/100 ft* per A National Methadology and Emission Inventory for Residential Fuel Combustion .
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Potential HAP Emissions

Table 12a
Potential Emissions at Outlet of Dryer Line 3 RTO Stack

AA-013

Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Pollutant voc E'l':"::“’" Units Footnote FotentialiEmisslons
i 2 gb/hr) | (ey)
Furnace - Biomass Combustion
Acetaldehyde ¥ 4.88E-03 |b/ODT 1 0.20 0.90
Acrolein b 4 2.43E-03 Ib/0ODT 1 0.10 0.45
Formaldehyde o 2.84E-03 1b/0DT 1 0.12 0.52
Methanol Y. 4.24E-03 Ib/ODT 1 0.18 0.78
Phenol Y 3.84E-03 1b/QDT i 0.16 0.71
Propionaldehyde Y 1.39E-03 1b/0DT 1 0.058 0.26
lAcetophenone ¥ 3.20E-09 1b/MMBtu 1 2.69E-08 1,18E-07
Antimony and compounds N 7.90E-06 b/ MMBtu 2,4 6.64E-05 2.91E-04
Arsenic and compounds N 2,20E-05 Ib/MMBtu 2,4 1.85E-04 8.09€E-04
Benzene Y 4,20E-03 Ib/MMBtu 2:3 0.035 0.15
Benzo(a)pyrene ¥ 2,60E-06 Ib/MMBtu 2.3 2.1BE-05 9.57E-05
[Beryllium metal N 1.10E-06 |b/MMBtu 2,4 9.24E-06 4.05E-05
(Cadmium metal N 4.10E-06 |b/MMBtu 2.4 3.44E-05 1.51E-04
(Carbon tetrachloride Y 4.50E-05 Ib/MMBtu 2.5 3.78E-04 1.66E-03
Chlorine N 7.90E-04 Ib/MMBtu 2 0.13 0.58
Chlorobenzene %) 3.30E-05 1b/MMBtu 7K ] 2.77E-04 1,21E-03
(Chloroform Y 2.B0E-05 Ib/MMBLtu 2,3 2.35E-04 1.03E-03
[Chromium-0Other compounds N 1.75E-05 1b/MMBtu 2,4 1.47E-04 6.44E-04
(Cobalt compounds N 6.50E-06 1b/MMBtu 2,4 5.46E-05 2.39E-04
Dichloroethane, 1,2- N 2.90E-05 Ib/MMBtu 2,3 2.44E-04 1.07E-03
Dichloropropane, 1,2- Y 3.30E-05 |b/MMBtu 2:3 2.77E-04 1,21E-03
Dinitrophenol, 2,4- ¥ 1.80E-07 Ib/MMBtu b 1.51€E-06 6.62E-06
Di{2-ethylhexyl)phthalate Y 4.70E-08 Ib/MMBtu 2,3 3.956-07 1.73E-06
Ethyl benzene Y 3.10E-05 Ib/MMBtu 2,3 2.60E-04 1.14E-03
Hydrochloric acid N 1.90E-02 |b/MMBtu 2,5 0.32 1.40
Lead and lead compounds N 4,BOE-05 Ib/MMBtu 2,4 4.03E-04 1.77€E-03
Manganese and compounds N 1.60E-03 1b/MMBtu 2,4 0.013 0.059
Mercury N 3.50E-06 |b/MMBtu 2,4 2.94£-05 1.29E-04
IMethy!l bromide Y 1.50E-05 Ib/MMBtu 2,3 1.26E-04 5.52E-04
IMethy! chloride 2 2.30E-05 Ib/MMBtu 2,3 1.93E-04 B8.46E-04
Methylene chloride i i 2.90E-04 Ib/MMBtu ;3 0.0024 0.011
Naphthalene Y 9.70E-05 |b/MMBtu 2,3 8.15E-04 0.0036
Nickel metal N 3.30E-05 Ib/MMBtu 2,4 2.77E-04 1.21E-03
INitrophenol, 4- ¥ 1.10E-07 Ib/MMBtu 2,3 9.24E-07 4.05E-06
Pentachlorophenol N 5.10E-08 Ib/MMBtu 2 8.57E-06 3.75e-05
Perchloroethylene N 3.80E-05 Ib/MMBtu 2 0.0064 0.028
Phosphorus metal, yellow or white N 2.70E-05 |b/MMBtu 2,4 2.27E-04 9.93E-04
Polychlorinated biphenyls ¥ 8.15E-09 |b/MMBtu 2,3 6.85E-08 3.00E-07
Polycyclic Organic Matter N 1,25E-04 |b/MMBtu 2 0.021 0.092
Selenium compounds N 2.80€E-06 1b/MMBtu 2,4 2.35E-05 1.03E-04
[Styrene ¥ 1.90E-03 I1b/MMBtu 2,3 0.016 0.070
Tetrachlorodibenzo-p-dioxin, 2,3,7,8- g 8.60E-12 lb/MMBtu 2,3 7.22E-11 3.16E-10
[Toluene ¥ 3.00E-05 Ib/MMBtu 2,3 2.52E-04 1.10E-03
[Trichloroethane, 1,1,1- N 3.10E-05 |b/MMBtu 2 5.21E-03 0.023
[Trichloroethylene Y 3.00E-05 1b/MMBtu 2,3 2.52E-04 1.10E-03
[Trichlorophenol, 2,4,6- ¥ 2.20E-08 |b/MMBtu 23 1.85E-07 8.09E-07
\Vinyl chloride ¥ 1.80E-05 |b/MMBtu 2,3 1.51E-04 6.62E-04
Kylene Y 2.50E-05 |b/MMBtu 2.3 ZL.I.DEv(Jd 9.20E-04
Total HAP Emissions (biomass combustion) 1.38 6.05
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Table 12a
Potential Emissions at Outlet of Dryer Line 3 RTO Stack

AA-013
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi
Potential HAP Emissions
| RTO Burners Double Duct_
Pollutant voc E:;‘::::' Units Potential Emissions Bu:l:‘:-l::::::ml
gb/hr) [ (tpy) (o/hr) | (tey)

IRTO Burners and Dryer System Double Duct Burners - Natural Gas Combustion
2-Methylnaphthalene Y. 2.40E-05 Ib/MMscf 3.76E-07 1.65E-06 2.35E-09 1.03E-08
3-Methylchloranthrene ¥ 1.80E-06 Ib/MMscf 2.82E-08 1.24€-07 1.76E-10 7.73E-10
7,12-Dimethylbenz(a)anthracene Y 1.60E-05 Ib/MMscf 2.51E-07 1.10E-06 1.57€-09 6.87E-09
iAcenaphthene ] 1.80E-06 1b/MMscf 2.82E-08 1.24E-07 1.76E-10 7.73E-10
Acenaphthylene Y 1.80€-06 Ib/MMscf 2.82E-08 1.24E-07 1.76E-10 7.73E-10
[Anthracene Y 2.40E-06 Ib/MMscf 3.76E-08 1.65E-07 2.35€-10 1.03€-09
Arsenic and compounds N 2.00E-04 Ib/MMscf 3.14E-06 1.37E-05 1.96E-08 8.59E-08
§Benz(a)anthracene ¥ 1.80E-06 Ib/MMscf 2.82E-08 1.24E-07 1.76E-10 7.73E-10
IBenzene Y 2.10E-03 1b/MMscf 3.29E-05 1.44E-04 2.06E-07 9.02E-07
[Benzoa)pyrene ¥ 1.20E-06 1b/MMscf 1.88E-08 8.24E-08 1.1BE-10 5.15E-10
IBenzu(b)ﬂunranthene Y 1.80E-06 Ib/MMscf 2.82E-08 1.24E-07 1.76E-10 7.73E-10
[Benzo(g,h,i)perylene ¥ 1.20E-06 Ib/MMscf 1.88E-08 8.24E-08 1.1BE-10 5.15E-10
IBenzo(l()ﬂuDranthene i 1.80E-06 Ib/MMscf 2.82E-08 1.24E-07 1.76E-10 7.73E-10
[Beryliium metal N 1.20E-05 Ib/MMscf 1.88€-07 8.24E-07 1.1BE-09 5.15E-09
ICadmium metal N 1.10E-03 Ib/MMscf 1.73E-05 7.56E-05 1.0BE-07 4.72E-07
IChromium VI N 1.40E-03 Ib/MMscf 2.20E-05 9.62E-05 1.37E-07 6.01E-07
IChrysene ¥ 1.80E-06 Ib/MMscf 2.82E-08 1.24E-07 1.76E-10 7.73E-10
lcobait compounds N 8.40E-05 |b/MMscf 1.32€-06 5.77E-06 8.24E-09 3.61E-08
Dibenzo(a,h)anthracene ¥ 1.20€-06 Ib/MMscf 1.88€-08 8.24E-08 1.18E-10 5.15€-10
Dichlorobenzene Y 1,20E-03 1b/MMscf 1.88E-05 8.24E-05 1.1BE-07 5.15e-07
IFluoranthene Y 3.00E-06 Ib/MMscf 4.71E-08 2.06E-07 2.94E-10 1.29€-09
IFluorene N 2.80E-06 |b/MMscf 4.39E-08 1.92E-07 2.75E-10 1.20E-09
lFon'rlﬂIdehvde W 0.075 |b/MMscf 0.0012 0.0052 7.35E-06 3.22E-05
IHexane ¥ 1.80 Ib/MMscf 0.028 0.12 1.76E-04 7.73E-04
lindeno(1,2,3-cd)pyrene ¥ 1.80E-06 Ib/MMscf 2.82E-08 1.24E-07 1.76E-10 7.73E-10
|Lead and lead compounds N 5.00E-04 I1b/MMscf 7.84E-06 3.44E-05 4.90E-08 2.15€-07
|Manganese and compounds N 3.80E-04 I1b/MMscf 5.96E-06 2.61E-05 3.73E-08 1.63E-07
[MerCUry N 2.60E-04 Ib/MMscf 4.08E-06 1.79E-05 2.55E-08 1.12E-07
INaphthalene Y 6.10E-04 Ib/MMscf 9.57E-06 4.19E-05 5.98E-08 2.62€-07
Iﬂickel metal N 2.10E-03 Ib/MMscf 3.29€-05 1.44E-04 2.06E-07 9.02E-07
IPhenanthrene Y 1.70E-05 1b/MMscf 2.67E-07 1.17E-06 1.67E-09 7.30E-09
llPyrene ¥ 5.00E-06 Ib/MMscf 7.B4E-08 3.44E-07 4.90E-10 2.15E-09
Selenium compounds N 2.40E-05 Ib/MMscf 3.76E-07 1.65E-06 2.35€-09 1.03E-08
[Toluene Y 3.40E-03 |b/MMscf 5.33E-05 2.34E-04 3.33E-07 1.46E-06
Total HAP Emissions (Natural Gas Combustion)’ 0.030 0.13 1.85E-04 8.10E-04
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Table 12a
Potential Emissions at Outiet of Dryer Line 3 RTO Stack
AA-013
Enviva Peliets Lucedale, LLC
Lucedale, George County, Mississippi

Potential HAP Emissions

R Bumess Bu?noeur:i:;::ttial
Polivtant voc E:'::::::l Units Potential Emissions Emissions™
gb/ney [ (tpy) (1b/hr) (tpy)

RTO Burners - Prop Combustion
|Benzene' ¥ 7.10E-04 Ib/MMBtu 0.011 0.050 7.10E-05 3.11E-05
Formaldehyde Y. 1.51E-03 Ib/MMBtu 0.024 0.11 1.51E-04 6.61E-05
PAHS N 4.00E-05 |b/MMBtu 6.40E-04 0.0028 8.00E-05 7.01E-D4

Total HAP Emissions (Propane Combustion)’| 0,036 016 | 302c0s | 79se0s

Emission factor derived based on stack testing data from comparable Enviva facilities.

Emission factors for wood combustion in a stoker boiler from AP-42 Section 1.6 - Wood Residue Combustion in Boilers, 09/03.

A control efficiency of 95% for the RTOs Is applied to all organic HAP for those emission factors that are not derived from Enviva stack test data.

A 95% control efficiency for the wet electrostatic precipitator (WESP) Is applied to all metal HAP.

The WESP will employ a caustic solution in its operation in which hydrochlonc acid will have high water solubility. This caustic solution will neutralize the acid and effectively control it by
90%, per conversation on October 18, 2011 with Steven A, Jaasund, P.E. of Lundberg Associates, a manufacturer of WESPs.

Emission factors for natural gas combustion from AP-42 Section 1.4 - Natural Gas Combustion, 07/98. Natural gas heating value of 1,020 Btu/scf assumed per AP-42.

The RTO burners and burners for the dryer system double ducts will fire natural gas with propane as a back-up; however, propane is worst-case for HAP emissions.

Emission factors for propane combustion from the South Coast Air Quality Management District's Air Emissions Reporting Tool for external combustion equipment fired with LPG.

CAS - chemical abstract service N;O - nitrous oxide

CH4 - methane ODT - oven dried tons

CO - carbon monoxide PM - particulate matter

CO2 - carbon dioxide PM,, - particulate matter with an aerodynamic diameter less than 10 microns
CO,e - carbon dioxide equivalent PM; « - particulate matter with an aerodynamic diameter of 2.5 microns or less
HAP - hazardous air pollutant RTO - regenerative thermal oxidizer

hr - hour S0; - sulfur dioxide

kg - kilogram tpy - tons per year

Ib - pound VOC - volatile organic compound

MMBtu - Million British thermal units WESP - wet electrostatic precipitator

NOy - nitrogen oxides yr - year

AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03

AP-42, Section 1.4 - Natural Gas Combustion, 07/98

South Coast Air Quality Management District. AER Reporting tool. Emission factors available in the Help and Support Manual at: http://www.aqmd.gov/home/rules-
compliance/compliance/annual-emission-reparting
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Controlled - -
Pollutant Erilision Units Potential Emissions
Factor
(Ib/hr) (tpy)
[[co 21.4 Ib/hr? 21.4 0.54
[NO, 26.3 Ib/hr? 26.3 0.66
SO, 0.025 1b/MMBtu’ 4.20 0.11
VOC 14.0 Ib/hr” 14.0 0.35
[lPM7PM, /P, 5 Condensable 0.017 Ib/MMBtu* 2.86 0.071
[[PM/PM,o/PM, 5 Filterable 0.33 Ib/MMBtu® 55.4 1.39
[[Total Pm/eM, o/PM, 5 58.3 1.46
llco, 93.8 kg/MMBtu® | 34,741 869
flcHs 0.0072__ |kg/MmBtu® |  2.67 0.067
[In20 0.0036  [kg/MMBtu® | 1.33 0.033
llco.e 35,205 880
Notes:

“

@ o, oa

Calculation Basis

Potential Emissions - Dryer 3 Bypass (Full Capacity)*

Table 12b

AA-014

Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

l[Hourly Throughput

42 QDT/hr

[[Hourly Heat Input Capacity

168 MMBtu/hr

[lannual Heat Input Capacity

8,400 MMBtu/yr

[Hours of Operation

50 hr/yr

Potential Criteria Pollutant and Greenhouse Gas Emissions - Dryer Bypass Full Capacity

During startup and shutdown (for temperature control) or malfunction, emissions will be vented out either the dryer bypass stacks or the furnace bypass

stacks. Use of each bypass stack at full capacity will not exceed 50 hours per 12-month rolling period for each dryer line.

CO, NOy, and VOC emission rates based on vendor data.
No emission factor is provided in AP-42, Section 10.6.2 for SO, for rotary dryers. Enviva has conservatively calculated SO, emissions based on AP-42,
Section 1.6 - Wood Residue Combustion in Boilers, 09/03.

Emission factor for condensable PM based on AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03.

Uncontrolled filterable PM emission factor is based on testing at a comparable Enviva facility.
Emission factors for biomass combustion (dryer) from Table C-1 and C-2 of 40 CFR Part 98 and Global Warming Potentials from Table A-1.
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Table 12b
Potential Emissions - Dryer 3 Bypass (Full Capacity)'
AA-014
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Potential HAP Emissions - Dryer Bypass Full Cagacilﬂ
i g,::::j;n T P Potential Emissions®
(Ib/hr) (tpy)
Acetaldehyde 0.10 Ib/ODT 2 4,10 0.10
|Acrolein 0.049 Ib/ODT 2 2.04 0.051
|[Formaldehyde 0.057 IbfODT 2 2.39 0.060
[Methanol 0.085 1b/ODT 2 3.56 0.089
[lPhenal 0.077 Ib/ODT 2 3.23 0.081
Propionaldehyde 0.028 Ib/ODT 2 1.16 0.029
Acetophenone 3.2E-09 Ib/MMBtu 3 5.3BE-07 1.34E-08
Antimony and compounds 7.9-06 Ib/MMBtu 3 1.33E-03. | 3.32E-05
Arsenic and compounds 2.2E-05 Ib/MMBtu 3 3.70E-03 | 9.24E-05
|Benzo(a)pyrene 2.6E-06 Ib/MMBtu 3 4.37E-04 | 1.09€-05
Beryllium metal 1.1E-06 Ib/MMBtu 3 1.85E-04 | 4.62E-06
Cadmium metal 4.1E-06 Ib/MMBtu 3 6.89E-04 1.72E-05
Carbon tetrachloride 4.5E-05 Ib/MMBtu 3 7.56E-03 1.89E-04
Chlorine 7.9E-04 Ib/MMBtu 3 0.13 0.0033
Chlorobenzene 3.36-05 Ib/MMBtu 3 5.54E-03 1.39E-04
[lchromium-0ther compounds 1.8E-05 Ib/MMBtu 3 2.94e-03 | 7.35€-05
H_Cobalt compounds 6.5E-06 Ib/MMBtu 3 1.09E-03 | 2.73E-05
"Qinitrophenol, 2,4- 1.8E-07 Ib/MMBtu 3 3.02E-05 7.56E-07
||ﬁ2-ethylhexvl)phthalate 4.7E-08 Ib/MMBtu 3 7.90E-06 | 1.97E-07
[[Ethy! benzene 3.1E-05 Ib/MMBtu 3 5.21E-03 | 1.30E-04
I{chhlorcethane, 1,2- 2.9E-05 Ib/MMBtu 3 4.87E-03 1.22E-04
"Hydrechloric acid 1.9E-02 Ib/MMBtu 3 3.19 0.080
[lLead and tead compounds 4.BE-05 Ib/MMBtu 3 8.06E-03 | 2.02E-04
[Manganese and compounds 1.6E-03 Ib/MMBtu 3 0.27 0.0067
HMercurv 3.5E-06 Ib/MMBtu 3 5.88E-04 1.47E-05
I]Hethyl bromide 1.5E-05 Ib/MMBtu 3 2.52E-03 | 6.30E-05
[[Methyl chloride 2.3E-05 Ib/MMBtu 3 3.86E-03 | 9.66E-05
[[Trichioroethane, 1,1,1- 3.1E-05 Ib/MMBtu 3 5.21E-03 | 1.30E-04
[[Naphthalene 9.7E-05 Ib/MMBtu 3 0.016 4.07E-04
ﬂNlckeI metal 3.3E-05 Ib/MMBtu 3 5.54E-03 1.39E-04
[INitrophenol, 4- 1.1E-07 Ib/MMBtu 3 1.856-05 | 4.62E-07
I[Pentachlorophenol 5.1E-08 Ib/MMBtu 3 8.57E-06 | 2.14E-07
"Percnloroethylene 3.8E-05 Ib/MMBtu 3 6.38E-03 1.60E-04
ﬂ:’;}fﬂ"""r“ LR 27605 | Ib/MMBtu 3 4.54E-03 | 1.136-04
Polychlorinated biphenyls 8.2E-09 Ib/MMBtu 3 1.37E-06 | 3.42E-08
ﬂTotaI PAH (POM) 1.3E-04 Ib/MMBtu 3 2.10E-02 5.25E-04
lDichloropropane, 1,2- 3.3E-05 Ib/MMBtu 3 5.54E-03 | 1.39E-04
Selenium compounds 2.8E-06 Ib/MMBtu 3 4.70E-04 | 1.18E-05
;f;f;fgf“md'be”m'p'd“”“"' 8.66-12 | Ib/MMBtu 3 1.44E-09 | 3.61E-11
[Trichloroethylene 3.0E-05 Ib/MMBtu 3 5.04E-03 | 1.26E-04
Trichlorophenol, 2,4,6- 2.2E-08 Ib/MMBtu 3 3.70E-06 | 9.24E-08
IVinyl chloride 1.8E-05 Ib/MMBtu 3 3.02E-03 | 7.56E-05
Total HAP Emissions 20.2 0.50

1. During dryer bypass emissions are not controlled by the WESP and RTO; however, combustion in the furnace still results in a reduction in organic HAP
emission rates.

4. Organic HAP emissions rates were derived based on stack testing data from Cottondale and other similar Enviva plants.

3. Emission factors for wood combustion in a stoker boiler fram AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03.
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Table 12b
Potential Emissions - Dryer 3 Bypass (Full Capacity)
AA-014
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

i

CH, - methane ODT - oven dried tons

CO - carbon monoxide PM - particulate matter

CO2 - carbon dioxide PM,; - particulate matter with an aerodynamic diameter less than 10 microns
CO,e - carbon dioxide equivalent PM; 5 - particulate matter with an aerodynamic diameter of 2.5 microns or less
HAP - hazardous air pollutant RTO - regenerative thermal oxidizer

hr - hour S0; - sulfur dioxide

kg - kilogram tpy - tons per year

Ib - pound VOC - volatile organic compound

MMBtu - Million British thermal units WESP - wet electrostatic precipitator

NOy - nitrogen oxides yr - year

N3O - nitrous oxide

Reference:
AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03
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Calculation Basis

Potential Emissions - Furnace 3 Bypass (Full Capacity)®

Table 12¢

AA-015

Enviva Pellets Lucedale, LLC

Lucedale, George County, Mississippi

[[Hourly Throughput

42 ODT/hr

[IHourly Heat Input Capacity

168 MMBtu/hr

[lannual Heat Input Capacity

8,400 MMBtu/yr

IﬂHours of Operation'

50 hr/yr

Potential Criteria Pollutant and Green

house Gas Emissions - Furn
=

ace Bypass Full Capacity

Controlled Potential Emissions
Pollutant Emission Units
Factor
(Ib/hr)
co 0.60 1b/MMBtu® 100.8 2.52
NOy 0.22 Ib/MMBtu? 36.96 0.92
SO, 0.025 Ib/MMBtu® 4.20 0.11
IvOC 0.017 Ib/MMBtu’ 2.86 0.071
[Total PM/PM,o/PM; < 0.56 Ib/MMBtu’ 94.1 2.35
CO; 93.8 Ib/MMBtu* 34,741 869
CH, 0.0072 Ib/MMBtu* 2.67 0.067
fIn;0 0.0036 Ib/MMBtu* 1.33 0.033
[lcoze 35,205 880
Notes:

"

F—

During startup and shutdown (for temperature control) or malfunction, emissions will be vented out either the dryer bypass stacks or the furnace bypass stacks. Use

of each bypass stack at full capacity will not exceed 50 hours per 12-month rolling period for each dryer line.
CO, NOy, SO,, and VOC emission rates based on AP-42, Chapter 1.6 - Wood Residue Combustion in Boilers, 09/03 for bark/bark and wet wood/wet wood-fired boilers,

VOC emission factor excludes formaldehyde.
Emission factor based on vendor data.

- Emission factors for biomass combustion from Table C-1 and C-2 of 40 CFR Part 98 and Global Warming Potentials from Table A-1.
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Potential Emissions - Furnace 3 Bypass (Full Capacity)*

Table 12c

AA-015
Enviva Pellets Lucedale, LLC

Lucedale, George County, Mississippi

Potential HAP Emissions - Furnace Bypass Full Cagacig

bt E:‘:::I::i e Potential Emissions
(Ib/hr) (
IAcetaldehyde 8.30E-04 Ib/MMBtu 1.39E-01 3.49E-03
IAcrolein 4.00E-03 Ib/MMBtu 6.72E-01 1.68E-02
[IFormaldehyde 4.40E-03 Ib/MMBtu | 7.39E-01 1.85E-02
[Phenol 5.10E-05 Ib/MMBtu 8.57E-03 2.14E-04
IProplonaldehyde 6.10E-05 Ib/MMBtu 1.02E-02 2.56E-04
lAcetophenone 3.20E-09 Ib/MMBtu 5.38E-07 1.34E-08
IAntimony and compounds 7.90E-06 Ib/MMBtu 1.33E-03 3.32E-05
|Arsenic and compounds 2.20E-05 Ib/MMBtu 3.70E-03 9.24E-05
lIBenzo({a)pyrene 2.60E-06 ib/MMBtu 4.37E-04 1.09E-05
[Bervlllurn metal 1.10E-06 Ib/MMBtu 1.85E-04 4.62E-06
[lcadmium metal 4.10E-06 Ib/MMBtu | 6.89E-04 1.72E-05
[lcarbon tetrachloride 4.50E-05 Ib/MMBtu 7.56E-03 1.89E-04
Ehlorine 7.90E-04 Ib/MMBtu 1.33E-01 3.32E-03
lChiorobenzene 3.30E-05 Ib/MMBtu 5.54E-03 1.39E-04
IChrumlum—Other compounds 1.75E-05 Ib/MMBtu 2.94E-03 7.35E-05
ICobalt compounds 6.50E-06 Ib/MMBtu 1.09€-03 2.73E-05
leitrophenol, 2,4- 1.80E-07 Ib/MMBtu 3.02E-05 7.56E-07
IDi(z-ethylhexvl)phthalate 4.70E-08 Ib/MMBtu 7.90E-06 1.97E-07
IEthyI benzene 3.10E-05 Ib/MMBtu 5.21E-03 1.30E-04
lDichIoroethane, 1,2- 2.90E-05 Ib/MMBtu 4.87E-03 1.22E-04
'Hydrochlorlc acid 1.90E-02 Ib/MMBtu | 3.19E+00 7.98E-02
ILead and lead compounds 4.80E-05 Ib/MMBtu 8.06E-03 2.02E-04
IManqanese and compounds 1.60E-03 Ib/MMBtu 2.69E-01 6.72E-03
Iflerwry 3.50E-06 Ib/MMBtu 5.88E-04 1.47€-05
[IMethy! bromide 1.50E-05 Ib/MMBtu | 2.52E-03 | 6.30E-05
Iyel:hy! chloride 2.30E-05 Ib/MMBtu 3.86E-03 9.66E-05
l‘l’ruchleroethane, 1,1,1- 3.10E-05 Ib/MMBtu 5.21E-03 1.30E-04
INaphthalene 9.70E-05 Ib/MMBtu 1.63E-02 4.07E-04
[INickel metal 3.30E-05 Ib/MMBtu | 5.54E-03 1.39E-04
lNltrophenoI, 4- 1.10E-07 Ib/MMBtu 1.85E-05 4.62E-07
lPentachlorophenoi 5.10E-08 Ib/MMBtu B.57E-06 2.14E-07
IPerchloroethylene 3.80E-05 Ib/MMBtu 6.38E-03 1.60E-04
Ighosphorus metal, yellow or white 2.70E-05 Ib/MMBtu 4.54E-03 1.13E-04
IPonchlorinated biphenyls 8.15E-09 Ib/MMBtu 1.37E-06 3.42E-08
ITOtaI PAH (POM) 1.25E-04 Ib/MMBtu 2.10E-02 5.25€E-04
[[pichioropropane, 1,2- 3.30E-05 Ib/MMBtu 5.54E-03 1.39E-04
Selenium compounds 2.80E-06 Ib/MMBtu 4.70E-04 1.18E-05
[Tetrachlorodibenzo-p-dioxin, 2,3,7,8- 8.60E-12 Ib/MMBty 1.44E-09 3.61E-11
Trichloroethylene 3.00E-05 Ib/MMBtu 5.04E-03 1.26E-04
Trichlorophenol, 2,4,6- 2.20E-08 Ib/MMBtu 3.70E-06 9.24E-08
\Vinyl chloride 1.80E-05 lb‘fMMBtu 3.02E-03 7.56E-05
Tot=al HAP Emissions (Biomass Combustion) 5.28 0.13
Notes:

L Emission factors for wood combustion in a stoker bailer from AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 08/03.

CH, - methane

CO - carbon monoxide

CO2 - carbon dioxide

CO,e - carbon dioxide equivalent
HAP - hazardous air pollutant

hr - hour

Ib - pound

MMBtu - Million British thermal units
NQy - nitrogen oxides

AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03

N;O - nitrous oxide
0ODT - oven dried tons
PM - particulate matter

PM,, - particulate matter with an aerodynamic diameter less than 10 microns
PM; 5 - particulate matter with an aerodynamic diameter of 2.5 microns or less

S50, - sulfur dioxide

tpy - tONS per year

VOC - volatile organic compound
yr - year
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Controlled Potential Emissions
Pollutant Emission Units
Factor
(Ib/hr) (tpy)
llco 0.60 Ib/MMBtu® 3.00 0.75
[Ny 0.22 |b/MMBtu’ 1.10 0.28
SO, 0,025 Ib/MMBtu® 0.13 0.031
vOC 0.017 Ib/MMBtu’ 0.085 0.021
Total PM 0.56 Ib/MMBtu’ 2.80 0.70
Total PM,, 0.52 Ib/MMBtu® 2.59 0.65
Total PM; 5 0.45 Ib/MMBtu’ 2.24 0.56
[lco: 93.8 kg/MMBtu* | 1,034 258
[lcH. 0.0072  [kg/mmBw® | 0.079 0.020
[In-0 0.0036 kg/MMBtu* | 0.040 0.010
llco.e 1,048 262
Notes:

1

3
a

Calculation Basis

Potential Emissions - Furnace 2 Bypass (Idie Mode)®

Table 12d

AA-015

Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

[[Hourly Throughput 42 ODT/hr
[Hourly Heat Input Capacity 5 MMBtu/hr
ﬂAnnual Heat Input Capacity 2,500 MMBtu/yr
"Hours of Operation' 500 hr/yr

Potential Criteria Pollutant and Greenhouse Gas Emis

sions - Furnace Bypass "Idle Mode"
e

Idle mode Is defined as operation at up to @ maximum heat input rate of 5 MMBtu/hr
CO, NOy, 50;, PM,;, PM, ¢, and VOC emission rates based on AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03 for bark/bark and wet wood/wet

wood-fired boilers. PM,, and PM, ¢ factors equal to the sum of the fiiterable and condensable factors from Table 1.6-1. VOC emission factor excludes formaldehyde.

Emission factor based on vendor data

Emission factors for biomass combustion from Table C-1 ana C-2 of 40 CFR Part 98 ana Global Warming Potentials from Tabie A-1
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Table 12d

Potential Emissions - Furnace 2 Bypass (Idle Mode)’

AA-015

Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Potential HAP Emissions - Furnace Bypass "Idle Mode"

Pollutant Ef::ﬁ::-“ Urits Potential Emissions
(Ib/hr) (tpy)
Acetaldehyde 8.30E-04 Ib/MMBtu | 4.15E-03 1.04E-03
Acrolein 4,00E-03 Ip/MMBtu | 2.00E-02 | 5.00E-03
lIFormaldenyde 4,40E-03 lb/MMBtu | 2.20E-02 | 5.50E-03
[lPhenal 5.10E-05 Ib/MMBtu | 2.55E-04 | 6.3BE-05
IIPromonaldehyde 6.10E-05 Ib/MMBtu | 3.05E-04 7.63E-05
ﬂAcetophenone 3.20E-09 Ib/MMBtu | 1.60E-08 4.00E-09
IAntimony and compounds 7.90E-06 Ib/MMBtu | 3.95E-05 | 9.8BE-06
IArsenic and compounds 2.20E-05 Ib/MMBtu | 1.10E-04 2.75E-05
nBenzo(a)pyrene 2.60E-06 Ib/MMBtu | 1.30E-05 3.25E-06
[[Beryiium metal 1.10E-06 Ib/MMBtu | 5.50E-06 | 1.38E-06
[lcadmium metal 4.10E-06 Ib/MMBtu | 2.056-05 | 5.13E-06
[lcarbon tetrachloride 4.50E-05 Ib/MMBtu | 2.25E-04 | 5.63E-05
llchlorine 7.90E-04 Ib/MMBtu | 3.956-03 | 9.88E-04
[lchiorobenzene 3.30€-05 Ib/MMBtu | 1.656-04 | 4.13E-05
flcnromium-0Other compounds 2.10E-05 Ib/MMBtu | 1.05E-04 | 2.63E-05
llcobait compounds 6.50E-06 Ib/MMBtu | 3.256-05 | 8.136-06
[Dinitmphenol, 2,4- 1.80E-07 Ib/MMBtu | 9.00E-07 2.25E-07
[Di(Z-ethylhexyl)phthalate 4.70E-08 Ib/MMBtu | 2.35E-07 5.88E-08
[Echyl benzene 3.10E-05 | Ib/MMBtu | 1.556-04 | 3.88E-05
[[Dichioroethane, 1,2- 2.90E-05 Ib/MMBtu | 1.45E-04 | 3.63E-05
nHydrochlom: acld 1.90E-02 Ib/MMBtu | 9.50E-02 2.38E-02
||_l.ead and lead compounds 4.80E-05 Ib/MMBtu | 2.40E-04 | 6.00E-05
[Manganese and compounds 1.60E-03 Ib/MMBtu | 8.00E-03 2.00E-03
lMercury 3.50E-06 Ib/MMBtu | 1.75E-05 4.3BE-06
IMethyI bromide 1.50E-05 Ib/MMBtu | 7.50E-05 1.88E-05
IMethyl chloride 2.30E-05 Ib/MMBtu | 1.15E-04 | 2.88E-05
tl‘rlchlorne!hane, 1,1,1- 3.10E-05 |b/MMBtu | 1.55E-04 3.8BE-05
Iglaphthalene 9.70E-05 Ib/MMBtu | 4.85E-04 1.21E-04
lNickeI metal 3.30E-05 Ib/MMBtu | 1.65E-04 4.13E-05
HNitrophenuI, 4- 1.10E-07 Ib/MMBtu | 5.50E-07 1.38E-07
I]Pentachlomphenoi 5.10E-08 Ib/MMBtu | 2.55E-07 [ 6.3BE-08
ﬂPerchloroethylene 3.80E-05 Ib/MMBtu | 1.90E-04 | 4.75E-05
IPhosphorus metal, yellow or white 2.70E-05 Ib/MMBtu | 1.35E-04 3.38E-05
|[Petychiorinated biphenyls 8.15E-09 Ib/MMBtu | 4.08E-08 | 1.02E-08
ﬁotal PAH (POM) 1.25E-04 Ib/MMBtu | 6.25E-04 1.56E-04
ﬂchhloropropane, 1,2- 3.30E-05 Ib/MMBtu | 1.65E-04 4.13E-05
|lselenium compounds 2.80E-06 Ib/MMBtu | 1.40E-05 3.50E-06
[Tetrachlorodibenzo-p-dioxin, 2,3,7,8- 8.60E-12 Ib/MMBtu | 4.30E-11 1.08E-11
[Trichloroethylene 3.00E-05 Ib/MMBtu | 1.50E-04 3.75E-05
ITrichlorophenol, 2,4,6- 2.20E-08 Ib/MMBtu | 1.10E-07 2.75E-08
Vinyl chloride 1.80E-05 Ib/MMBtu | 9.00E-05 2.25E-05
Tot.gl HAP E;nisslons (Biomass Combustion) 0.16 0.039
Notes:

! Emission factors for wood combustion in a stoker boiler from AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03

CH, - methane

€O - carbon monoxide

€02 - carbon dioxide

CO,e - carbon dioxide equivalent
HAP - hazardous air pollutant

hr - hour

kg - kilogram

I - pound

MMBtu - Million British thermal units
NGO, - nitrogen oxides

AP-42, Section 1.6 - Wood Residue Combustion in Bailers, 09/03

N;O - nitrous oxide
ODT - aven dried tons
PM - particulate matter

PM,, - particulate matter with an aerodynamic diameter less than 10 microns
PM; 5 - particulate matter with an aerodynamic diameter of 2.5 microns or less

S0, - sulfur dioxide

tpy - tons per year

VOC - volatile organic compound
yr - year
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Table 13
Potential VOC and HAP Emissions at Outlet of RCO-1 Stack
AA-016
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Calculation Basis

Hourly Throughput 108 ODT/hr
Annual Throughput 947,026 ODT/yr
[[Hours of Operation 8,760 hr/yr
IPropane Heating Value' 91.5 MMBtu/Mgal
INaturaI Gas Heating Value’ 1,020 Btu/scf
ﬁlumber of Burners 1 burners
[Rco Burner Rating 9.8 MMBtu/hr
[rco control Efficiency’ 96.3%

Pellet Coolers, Pellet Mills, and Dry Hammermills Potential VOC and HAP Emissions

Controlled P
bt o Emisaton Units | EMissions at RCO Outlet®

Factor®® (Ib/hr) (tpy)
Acetaldehyde 75-07-0 0.00065 |Ib/ODT 0.070 0.31
lAcrolein 107-02-8 0.0023 |Ib/ODT 0.24 1.07
Formaldehyde 50-00-0 0.0015 Ib/ODT 0.16 0.69
[Methanol 67-56-1 0.0092  [ib/ODT 1.00 4.37
[Prenol 108-95-2 0.0011  [Ib/oDT 0.12 0.51
Propionaldehyde 123-38-6 0.0011  |lb/ODT 0.12 0.52

Total HAP Emissions 1.70 7.47
Total VOC as propane | -- 7.73 lb/hr 7.73 33.9
[lPM/PM,,/PM, ; (Filterable + Condensable) 2.13 lb/hr 2.13 9.34

Notes:

Propane heat content from AP-42 Section 1.5 - Liquefied Petroleum Gas Production, 7/08.

2 Natural gas heating value from AP-42 Section 1.4 - Natural Gas Combustion, 07/98.

A 96,3% control efficiency for the RCO is applied to VOC and organic HAP emissions per vendor data provided by Kai Simonsen
(Enviva) via email on June 26, 2018.

HAP emission factors were derived based on stack testing data from comparable Enviva facilities.

VOC emissions (as propane) and PM emissions based on vendor data.

Includes emissions at outlet of the RCO-1 (AA-010) stack as well as emissions resulting from combustion of natural gas by the
RCO-1 (AA-010) burners. RCO-1 (AA-010) will control emissions from thirty-two (32) dry hammermills, sixteen (16) pellet mills,
and eight (8) pellet coolers.

w

@ wn &

Page 46 of 61 RAMBOLL



Table 13
Potential VOC and HAP Emissions at Outlet of RCO-1 Stack
AA-016
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Thermally Generated Potential Criteria Pollutant Emissions

Maximum high heating value of VOC constituents 0.018 MMBtu/lb
Uncontrolled VOC emissions 915 tons/yr
Heat input of uncontrolled VOC emissions 33,864 MMBtu/yr
Pollutant Emission Factor Units Potential Emissions
(Ib/hr) (tpy)
lIco 0.082 Ib/MMBtu* 0.32 1.39
NOy 0.10 lb/MMBty’ 0.38 1.66

Potential Criteria Pollutant and Greenhouse Gas Emissions - RCO Burners
Potential Emissions

(ib/hr) | (tpy)

Pollutant Emission Factor’ Units

|IRCO Burners - Natural Gas Combustion

llco 0.082 Ib/MMBtu 0.81 3.53
[Ino,? 1.00 Ib/hr 1.00 4.38
S0, 5.88E-04 Ib/MMBtu 0.0058 0.025
voC 5.39E-03 Ib/MMBtu 0.053 0.23
[PM/PM,5/PM, 5 Filterable 1.86E-03 Ib/MMBtu 0.018 0.080
PM/PM,,/PM, , Condensable 5.59E-03 Ib/MMBtu 0.055 0.24
Total PM/PM,/PM, 5 0.073 0.32
llco. 66.9 kg/MMBtu 1,445 6,329
flcH. 1.00E-03 kg/MMBtu 0.022 0.095
fin.0 1.00E-04 kg/MMBtu 0.0022 0.0095
[coe 1,446 6,334
Pollutant Emission Factor® Units o
(ib/hr) | (tpy)
|IRCO Burners - Propane Combustion
lco 7.50 Ib/Mgal 0.80 3.52
NOx 6.50 Ib/Mgal 0.70 3.05
S0," 0.054 Ib/Mgal 0.0058 0.025
voC 1.00 Ib/Mgal 0.11 0.47
IPM/PM,,/PM, s Condensable 0.50 Ib/Mgal 0.054 0.23
[PM/PM,o/PM, : Filterable 0.20 Ib/Mgal 0.021 0.094
Total PM/PM,o/PM; s 0.075 0.33
co, 12,500 Ib/Mgal 1,339 5,864
flcH. 0.20 Ib/Mgal 0.021 0.094
fin.0 0.90 Ib/Mgal 0.10 0.42
flcoze 1,339 5,864
Notes:

Emission factors from AP-42, Section 1.4 - Natural Gas Combustion, 07/98. Emission factors converted from Ib/MMscf to
Ib/MMBtu based on assumed heating value of 1,020 Btu/scf for natural gas per AP-42 Section 1.4.
NOy emissions from combustion of natural gas by the RCO burners are based on vendor data with additional contingency applied

for conservatism.
Emission factors for propane combustion obtained from AP-42 Section 1.5 - Liquefied Petroleum Gas Combustion, 07/08.

S0, emissions are based on an assumed fuel sulfur content of 0.54 grains/100 ft> per A National Methodology and Emission
Inventory for Residential Fuel Combustion .

~

& W
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Potential VOC and HAP Emissions at Outlet of RCO-1 Stack

Table 13

AA-016

Enviva Pellets Lucedale, LLC

Lucedale, George County, Mississippi

Potential HAP Emissions - RCO Burners

Pollutant frfeios o cio o3 Units Potential Emissions

(Ib/hr) | (tpy)

RCO Burners - Natural Gas Combustion

2-Methylnaphthalene 2.40E-05 Ib/MMscf 2.31E-07 1.01E-06
3-Methylichloranthrene 1.80E-06 lb/MMscf | 1.736-08 | 7.57E-08
7,12-Dimethylbenz(a)anthracene 1.60E-05 Ib/MMscf | 1.54E-07 | 6.73E-07
IAcenaphthene 1.80E-06 Ib/MMscf 1.73E-08 7.57E-08
lAcenaphthylene 1.80E-06 Ib/MMscf | 1.73E-08 | 7.57E-08
Acrolein 1.80E-05 Ib/MMscf | 1.736-07 | 7.57E-07
IAnthracene 2.40E-06 Ib/MMscf 2.31E-08 1.01E-07
Arsenic 2.00E-04 Ib/MMscf | 1.926-06 | 8.42E-06
|[Benz(a)anthracene 1.80E-06 |b/MMscf 1.73E-08 7.57E-08
[lBenzene 2.10E-03 lb/MMscf | 2.026-05 | 8.84E-05
Benzo(a)pyrene 1.20E-06 Ib/MMscf 1.15E-08 5.05E-08
Benzo(b)fluoranthene 1.80E-06 Ib/MMscf | 1.73E-08 | 7.57E-08
Benzo(g,h,i)perylene 1.20E-06 Ib/MMscf | 1.15E-08 | 5.05E-08
IBenzo(k)fluoranthene 1.80E-06 Ib/MMscf 1.73E-08 7.57E-08
[Berytiium 1.20E-05 lb/MMscf | 1.156-07 | 5.05E-07
[lcadmium 1.10E-03 Ib/MMscf | 1.06E-05 | 4.63E-05
flchromium vi 1.40E-03 Ib/MMscf | 1.356-05 | 5.89E-05
[lchrysene 1.80E-06 Ib/MMscf | 1.73E-08 | 7.57E-08
[lcobait 8.40E-05 Ib/MMscf | 8.07E-07 | 3.53E-06
[IDibenzo(a,h)anthracene 1.20E-06 Ib/MMscf | 1.156-08 [ 5.05E-08
[[Dichiorobenzene 1.20E-03 Ib/MMscf | 1.15E-05| 5.05E-05
IF!uoranthene 3.00E-06 Ib/MMscf 2.88E-08 | 1.26E-07
IFluorene 2.80E-06 Ib/MMscf 2.69E-08 1.18E-07
[Formaidenyde 7.50E-02 Ib/MMscf | 7.21E-04 | 3.16E-03

[Hexane 1.8 Ib/MMscf 0.017 0.076
Indeno(1,2,3-cd)pyrene 1.80E-06 Ib/MMscf 1.73E-08 7.57E-08
|Lead 5.00E-04 Ib/MMscf | 4.80E-06 | 2.10E-05
[Manganese 3.80E-04 Ib/MMscf | 3.65E-06 | 1.60E-05
IMercury 2.60E-04 Ib/MMscf | 2.50E-06 | 1.09E-05
[Naphthalene 6.10E-04 Ib/MMscf | 5.86E-06 | 2.57E-05
Ivicke! 2.10E-03 Ib/MMscf | 2.02E-05 | 8.84E-05
[lPhenanathrene 1.70E-05 Ib/MMscf | 1.63E-07 | 7.15E-07
[lPyrene 5.00E-06 Ib/MMscf | 4.80E-08 | 2.10E-07
Selenium 2.40E-05 lb/MMscf | 2.31E-07 | 1.01E-06
Toluene 3.40E-03 Ib/MMscf | 3.27E-05| 1.43E-04

Total HAP Emissions (natural gas combustion)| 0.018 0.079
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Potential VOC and HAP Emissions at Outlet of RCO-1 Stack
AA-016

Table 13

Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Pollutant

Emission Factor®

Units

Potential Emissions

(Ib/hr) | (tpy)
RCO Burners - Propane Combustion
||Benzene 7.10E-04 Ib/MMBtu 6.96E-03 | 3.05E-02
[[Formalidehyde 1.51E-03 Ilb/MMBtu | 1.48E-02 | 6.48E-02
PAHs 4.00E-05 Ib/MMBtu 3.92E-04 1.72E-03
Total HAP Emissions (propane combustion)| 0.022 0.097
Notes:

1 Emission factors from AP-42, Section 1.4 - Natural Gas Combustion, 07/98. Emission factors converted from Ib/MMscf to
Ib/MMBtu based on assumed heating value of 1,020 Btu/scf for natural gas per AP-42 Section 1.4.
2. Emission factors for propane combustion from the South Coast Air Quality Management District's Air Emissions Reporting Tool for
external combustion equipment fired with LPG.

Abbreviations:
CAS - chemical abstract service
HAP - hazardous air pollutant
hr - hour
Ib - pound
ODT - oven dried tons

Reference:

RCO - regenerative catalytic oxidizer

RTO - regenerative thermal oxidizer

tpy - tons per year

VOC - volatile organic compound

yr - year

A National Methodology and Emission Inventory for Residential Fuel Combustion (2001). Retrieved from

https://www3.epa.gov/tinchiel/conference/eil2/area/haneke.pdf.

AP-42, Section 1.4 - Natural Gas Combustion, 07/98.
AP-42 Chapter 1.5, Liquid Petroleum Gas Combustion, 07/08.
South Coast Air Quality Management District. AER Reporting tool. Emission factors available in the Help and Support Manual at:

http://www.agmd.gov/home/rules-compliance/compliance/annual-emission-reporting
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Table 14

Potential VOC and HAP Emissions at OQutlet of RCO-2 Stack

Calculation Basis

AA-017

Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

lHour!y Throughput

54 ODT/hr

IAnnual Throughput

473,513 ODT/yr

Hours of Operation

8,760 hr/yr

[lPropane Heating Value'

91.5 MMBtu/Mgal

ﬂNatural Gas Heating Value®

1,020 Btu/scf

I[Number of Burners

1 burners
[lRCo Burner Rating 4.6 MMBtu/hr
lRco control Efficiency® 96.3%

Pellet Coolers, Pellet Mills, and Dry Hammermills Potential VOC and HAP Emissions

Controlled i
Pollutant CAS No. Emission Units Emissions at RCO Outlet®

Factor*® (ib/hr) (toy)

[Acetaldehyde 75-07-0 0.00065 |Ib/ODT 0.035 0.15
Acrolein 107-02-8 0.0023 |ib/ODT 0.12 0.54
Formaldehyde 50-00-0 0.0015 |Ib/ODT 0.078 0.34
[Methanol 67-56-1 0.0092 [Ib/ODT 0.50 2.18
[Phenol 108-95-2 0.0011 [Ib/ODT 0.059 0.26
IProplonaIdehyde 123-38-6 0.0011 Ib/ODT 0.059 0.26
Total HAP Emissions 0.85 3.73

[Total VOC as propane ] 3.87 Ib/hr 3.87 16.9
PM/PM,o/PM, ; (Filterable + Condensable) 1.07 Ib/hr 1.07 4.67

Notes:

! Propane heat content fram AP-42 Section 1.5 - Liquefied Petroleurn Gas Production, 7/08.
2 Natural gas heating value from AP-42 Section 1.4 - Natural Gas Combustion, 07/98.
3 A 96.3% control efficiency for the RCO is applied to VOC and arganic HAP emissions per vendor data provided by Kai Simonsen

(Enviva) via email on June 26, 2018.

“ HAP emission factors were derived based on stack testing data from comparable Enviva facilities.

5. VOC emissions (as propane) and PM emissions

based on vendor data.

5 Includes emissions at outlet of the RCO-2 (AA-011) stack as well as emissions resulting from combustion of natural gas by the RCO-
2 (AA-011) burners, RCO-2 (AA-011) will control emissions from sixteen (16) dry hammermills, eight (8) pellet mills, and four (4)

pellet coolers.
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Table 14
Potential VOC and HAP Emissions at Outlet of RCO-2 Stack
AA-017
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Thermally Generated Potential Criteria Pollutant Emissions

Maximum high heating value of VOC constituents 0.018 MMBtu/lb
Uncontrolled VOC emissions 458 tons/yr
Heat input of uncontrolled VOC emissions 16,932 MMBtu/yr
Pollutant Emission Factor Units Potential Emissions
(Ib/hr) (tpy)
Ico 0.082 Ib/MMBtu' 0.16 0.70
[inox 0.10 Ib/MMBtu’ 0.19 0.83
Potential Criteria Pollutant and Greenhouse Gas Emissions - RCO Burners
5 P % Potential Emissions
Pollutant Emission Factor Units
(b/hr) | (tpy)
RCO Burners - Natural Gas Combustion
flco 0.082 Ib/MMBtu' 0.38 1.66
NOy 1.00 Ib/hr? 1.00 4.38
S0, 5.9E-04 Ib/MMBtu’ 0.0027 0.012
VOC 5.4E-03 Ib/MMBtu’ 0.025 0.11
PM/PM,q/PM, ; Filterable 1.9E-03 Ib/MMBtu’ 0.0086 0.038
PM/PM,,/PM, . Condensable 5.6E-03 Ib/MMBtu’ 0.026 0.11
[Total PM/PM;o/PM, 5 0.034 Di1S
ICo, 66.9 ka/MMBtu® 678 2,971
flcH. 1.0E-03 kg/MMBtu® 0.010 0.044
fin:0 1.0E-04 kg/MMBtu® 0.0010 0.0044
[coze 679 2,073
Potlitint T — Ukl Potential Emissions
(Ib/hr) | (tpy)
RCO Burners - Propane Combustion
lco 7.50 Ib/Mgal 0.38 1.65
NO,, 6.50 Ib/Mgal 033 1.43
S0," 0.054 Ib/Mgal 0.0027 0.012
IVOC 1.00 Ib/Mgal 0.050 0.22
PM/PM,q/PM, s Condensable 0.50 Ib/Mgal 0.025 0.11
PM/PM,/PM, . Filterable 0.20 Ib/Mgal 0.010 0.044
Total PM/PM]O/PM2_5 0.035 0.15
ICO, 12,500 Ib/Mgal 628 2,752
[lcH. 0.20 Ib/Mgal 0.010 0.044
[in-0 0.90 Ib/Mgal 0.045 0.20
[lco.e 628 2,752

Notes:

! Emission factors from AP-42, Section 1.4 - Natural Gas Combustion, 07/98. Emission factors converted from |b/MMscf to Ib/MMBtu

based on assumed heating value of 1,020 Btu/scf for natural gas per AP-42 Section 1.4.

# NOy emissions from combustion of natural gas by the RCO burners are based on vendor data with additional contingency applied for

conservatism.

1 Emission factors for propane combustion obtained from AP-42 Section 1.5 - Liquefied Petroleum Gas Combustion, 07/08.
* 50, emissions are based on an assumed fuel sulfur content of 0.54 grains/100 ft* per A National Methodology and Emission

Inventory for Residential Fuel Combustion .
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Table 14

Potential VOC and HAP Emissions at Outlet of RCO-2 Stack

AA-017

Enviva Pellets Lucedale, LLC

Lucedale, George County, Mississippi

Potential HAP Emissions - RCO Burners

Pollutant Emission Factor® Units N
(b/hr) | (tpy)
RCO Burners - Natural Gas Combustion

2-Methylnaphthalene 2.40E-05 Ib/MMscf 1.08E-07 4.74E-07
3-Methylchloranthrene 1.80E-06 Ib/MMscf 8.12E-09 3.56E-08
7,12-Dimethylbenz(a)anthracene 1.60E-05 Ib/MMscf 7.22E-08 3.16E-07
IAcenaphthene 1.80E-06 Ib/MMscf 8.12E-09 3.56E-08
iAcenaphthylene 1.80E-06 Ib/MMscf 8.12E-09 3.56E-08
lAcrolein 1.80E-05 Ib/MMscf 8.12E-08 3.56E-07
[lanthracene 2.40E-06 Ib/MMscf 1.08E-08 4.74E-08
larsenic 2.00E-04 Ib/MMscf 9.02E-07 3.95E-06
lIBenz(a)anthracene 1.80E-06 Ib/MMscf 8.12E-09 3.56E-08
[[Benzene 2.10E-03 Ib/MMscf 9.47E-06 4.15E-05
|lBenzo(a)pyrene 1.20E-06 Ib/MMscf 5.41E-09 2.37E-08
[lBenzo(b)fluoranthene 1.80E-06 Ib/MMscf 8.12E-09 3.56E-08
[lBenzo(g, h,i)perylene 1.20E-06 Ib/MMscf 5.41E-09 2.37E-08
[lBenzo(k)fiuoranthene 1.80E-06 Ib/MMscf 8.12E-09 3.56E-08
[lBeryllium 1.20E-05 Ib/MMscf 5.41E-08 2.37E-07
[lcadmium 1.10E-03 Ib/MMscf 4.96E-06 2.17E-05
[lchromium vi 1.40E-03 Ib/MMscf 6.31E-06 2.77E-05
llchrysene 1.80E-06 Ib/MMscf 8.12E-09 3.56E-08
lcobalt 8.40E-05 Ib/MMscf 3.79E-07 1.66E-06
[[Dibenzo(a,h)anthracene 1.20E-06 Ib/MMscf 5.41E-09 2.37E-08
[[Dichiorobenzene 1.20E-03 Ib/MMscf 5.41E-06 2.37E-05
[[Fiuoranthene 3.00E-06 Ib/MMscf 1.35E-08 5.93E-08
[[Fluorene 2.80E-06 Ib/MMscf 1.26E-08 5.53E-08
[IFormaldehyde 7.50E-02 Ib/MMscf 3.38E-04 1.48E-03

[[Hexane 1.8 Ib/MMscf 0.0081 0.036
[indeno(1,2,3-cd)pyrene 1.80E-06 Ib/MMscf 8.12E-09 3.56E-08
[lLead 5.00E-04 Ib/MMscf 2.25E-06 9.88E-06
[Manganese 3.80E-04 Ib/MMscf 1.71E-06 7.51E-06
[IMercury 2.60E-04 Ib/MMscf 1.17E-06 5.14E-06
[[Naphthalene 6.10E-04 Ib/MMscf 2.75E-06 1.20E-05
[INickel 2.10E-03 Ib/MMscf 9.47E-06 4.15E-05
[Phenanathrene 1.70E-05 Ib/MMscf 7.67E-08 3.36E-07
lPyrene 5.00E-06 Ib/MMscf 2.25E-08 9.88E-08
Selenium 2.40E-05 Ib/MMscf 1.08E-07 4.74E-07
Toluene 3.40E-03 Ib/MMscf 1.53E-05 6.72E-05

0.0085 0.037

Total HAP Emissions (natural gas combustion)
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Ta

ble 14

Potential VOC and HAP Emissions at Outlet of RCO-2 Stack
AA-017

Enviva Pellets Lucedale, LLC

Lucedale, George County, Mississippi

Poltaie Riitadion Facks? Units Potential Emissions
(b/hr) | (tpy)
IRCO Burners - Propane Combustion
[Benzene 7.10E-04 Ib/MMBtu 3.27E-03 1.43E-02
[Formaldehyde 1.51E-03 Ib/MMBtu 6.95E-03 3.04E-02
llPAHs 4.00E-05 Ib/MMBtu 1.84E-04 8.06E-04
I Total HAP Emissions (propane combustion) 0.010 0.046

Notes:

L Emission factors from AP-42, Section 1.4 - Natural Gas Combustion, 07/98. Emission factors converted from |b/MMscf to Ib/MMBtu
based on assumed heating value of 1,020 Btu/scf for natural gas per AP-42 Section 1.4,
2 Emission factors for propane combustion from the South Coast Air Quality Management District's Air Emissions Reporting Tool for
external combustion equipment fired with LPG.

Abbreviations:

CAS - chemical abstract service

HAP - hazardous air pollutant

hr - hour
Ib - pound

ODT - oven dried tons

Reference:

RCQ - regenerative catalytic oxidizer
RTO - regenerative thermal oxidizer

tpy - tons per year
VOC - volatile organic compound

yr - year

A National Methodology and Emission Inventory for Residential Fuel Combustion (2001). Retrieved from
https://www3.epa.gov/ttnchiel/conference/eil2/area/haneke.pdf.
AP-42, Section 1.4 - Natural Gas Combustion, 07/98.

AP-42 Chapter 1.5, Liquid Petroleum Gas Combustion, 07/08.

South Coast Air Quality Management District. AER Reporting tool. Emission factors available in the Help and Support Manual at:
http://www.agmd.gov/home/rules-compliance/compliance/annual-emission-reporting
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Table 15
y of from
AA-018, AA-019, AA-D20
Enviva Pellets Lucedale, LLC

L ge County,
Exhaust Exit Grain . Potential Emissions
1
Emlul;:,n Unit Source Description Cn;:;::i ::I‘:? Flow Rate Loading - - PM PM,g PM, 5
(cfm) O/D | (o orpm) [ (woorpmy | (P/P) | (tPY) | (b/hn) | (o) | b/he) | (tv)

Finished Product Handling
AA-018 2 3,000 0.004 91% 1.7% 0.10 0.45 0.094 0.41 | 0.0017 | 0.0077

Two (2) Pellet Loadout Bins Snerld) Bachouse
AA-019 _ |Additive Handling and Storage One (1) baghouse’ 1,000 0.004 100% 100% 0.034 0.15 0.034 0.15 0.034 0.15
AA-020 _ [Dry Shavings Silo One (1) baghouse® 1,000 0.004 100% 100% 0.034 0.15 0.034 0.15 0.034 0.15

Notes:
i Control device flow rate (cfm) based on data provided by Kai Simonsen (Enviva) on June 25, 2018 and July 3, 2018.

2 Finished product handling particulate speciation based on April 2014 testing conducted at Enviva's Southampton plant.
% Ng speciation data s available; therefore, all PM is conservatively assumed to be PM, 5.

Abbreyiations:
cf - cubic feet

PM - particulate matter
cfm - cubic feet per minute

PM; - particulate matter with an aerodynamic diameter less than 10 microns

gr - grain PM; - i matter with an ¥ diameter of 2.5 microns or less
hr = hour tpy - tons per year
Ib - pound



Calculation Basis

Table 16

Emergency Generator Potential Emissions

AA-022

Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

[[Engine Output 500 kW
[Horsepower Rating 671 brake hp
[[Diesel Heating Value 19,300 Btu/Ib
|[H0urs of Operation 500 hr/yr
[lconversion factor 2,545 Btu/hr/hp
IIHourty Fuel Consumption 31.9 gal/hr*
[Energy Tnput 4.37 MMBtu/hc®

Notes:

* Fuel consumption calculated using a factor of 0.0476 gal/hr-hp. Advanced Environmental Interface, Inc. (1998). General Permits for Emergency Engines.

INSIGHTS, 98-2, 3.

* Energy calculated on a fuel consumption basis, using an energy factor of 0.137 MMBtu/gal.

Potential Criteria Pollutant Emissions

Pollutant Emission Factor Units Potential Emissions”
(Ib/hr) (tpy)
flco? 0.39 g/hp-hr 0.58 0.14
[no,? 6.65 g/hp-hr 9.83 2.46
llso,’ 15 ppmw 0.0027 0.00066
fivoc? 0.01 Ib/hp-hr 6.71 1.68
P2 0.021 a/hp-hr 0.031 0.0078
lPm,o? 0.021 g/hp-hr 0.031 0.0078
flpm, .2 0.021 g/hp-hr 0.031 0.0078
flco, 74.0 kg/MMBtu* 713 178
ficH. 3.0E-03 kg/MMBtu* 0.029 0.0072
| ) 6.0E-04  |kg/MMBtu* 0.0058 0.0014
[lco.e 715 179
Notes:

on 500 hr/yr.

~

NSPS allows for only 100 hrs/yr of non-emergency operation of these engines. Potential emissions for the emergency generator are conservatively based

Emission factors for Particulate Matter (TSP/PM,,/PM; 5), Nitrous Oxide (NO,), Volatile Organic Matter (VOC), and Carbon Monoxide (CO) obtained from

generator's spec sheet. The generator's spec sheet does not include an emission factor for VOC so the hydrocarbon (HC) emission factor was used as a

surrogate for VOC.

s w

Potential HAP Emissions
— —

Sulfur content in accordance with Year 2013 standards of 40 CFR 80.510(a) as required by NSPS Subpart IIIL
Emission factors from Table C-1 and C-2 of 40 CFR Part 98 and Global Warming Potentials from Table A-1

Emission E e

— —— Yor " Potential Emissions®
(Ib/MMBtu) (Ib/hr) (tpy)
[Acetaldehyde 75-07-0 Y 2.52E-05 1.10E-04 | 2.75E-05
Acrolein 107-02-8 Y 7.88E-06 3.456-05 | B8.61E-06
[Benzene 71-43-2 Y 7.76E-04 3.39E-03 | B8.4BE-04
[lBenzo(a)pyrene’? 50-32-8 Y 2.57E-07 1.12E-06 | 2.81E-07
[lFormaldehyde 50-00-0 ¥ 7.89E-05 3.45E-04 8.62E-05
Naphthalene® 91-20-3 ¥ 1.30E-04 5.686-04 | 1.42E-04
Total PAH (POM) = Y 2.12E-04 9.27E-04 | 2.32E-04
[Toluene 108-88-3 Y 2.81E-04 1.23E-03 3.07E-04
Xylene 1330-20-7 Y 1.93E-04 8.44E-04 | 2.11E-04
Total HAP Emissions| 6.88E-03 1.72E-03
Notes:

. Emission factors obtained from AP-42 Section 3.4 - Large Stationary Diesel and All Stationary Duel-fuel Engines, 10/96, Table 3.4-3 and Table 3.4-4.
2 NSPS allows for only 100 hrs/yr of non-emergency operation of these engines. Potential emissions for the emergency génerator are conservatively based

on 500 hr/yr.

% Benzo(a)pyrene and naphthalene are included as HAPs in Total PAH.
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Table 16
Emergency Generator Potential Emissions
AA-022
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Btu - British thermal unit MW - megawatt

CAS - chemical abstract service MMBtu - Million British thermal units

CH, - methane NO, - nitrogen oxides

€O - carbon monoxide N,O - nitrous oxide

CO2 - carbon dioxide 00T - oven dried tons

CO,e - carbon dioxide equivalent PAH - polycyclic aromatic hydrocarbon

g - gram PM - particulate matter

gal - gallon PM,; - particulate matter with an aerodynamic diameter less than 10 microns
HAP - hazardous air pollutant PM; 5 - particulate matter with an aerodynamic diameter of 2.5 microns or less
hp - horsepower POM - polycyclic organic matter

hr - hour S0, - sulfur dioxide

kg - kilogram tpy - tons per year

kW - kilowatt VOC - volatile organic compound

Ib - pound yr - year

Advanced Environmental Interface, Inc. (1998). General Permits for Emergency Engines. INSIGHTS, 98-2, 3.
AP-42 Chapter 3.3, Stationary Internal Combustion Engines, 10/96.
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Calculation Basis

Table 17

Fire Pump Potential Emissions

AA-023

Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

l[Engine output 0.10 MW
[Horsepower Rating 131 hp
[Diesel Density’ 7.1 Ib/gal
|[Hours of Operation 500 hr/yr
ﬂHuurIy Fuel Consumption 9 gal/hr!

ﬂEnergy Input

1.23 MMBtu/hr?

1. Diesel density from AP-42 Section 3.4 - Large Stationary Diesel and All Stationary Dual-fuel Engines, 10/96, Table 3.4-1, footnote a.
Energy calculated on a fuel consumption basis, using an energy factor of 0.137 MMBtu/gal.

Potential Criteria Pollutant Emissions

Emission 3 Potential Emissions”

Pollutant Factor Units ““:fh:;a ss( =

co? 1.3 a/kW-hr 0.28 0.070

NO,’ 3.4 g/kW-hr 0.72 0.18
S0,° 15 ppmw 0.0019 4.79E-04
voc? 0.15 g/kW-hr 0.032 0.0081
pM? 0.17 g/kW-hr 0.037 0.0092
PM 0.17 g/kW-hr 0.037 0.0092
PM, 5° 0.17 g/kW-hr 0.037 0.0092

CO, 74 kg/MMBtu* 201 50.3
CH, 3.0E-03 kg/MMBtu* 0.0082 0.0020
N,0 6.0E-04 kg/MMBtu* 0.0016 4.08E-04

CO.e 202 50.4

L NSPS allows for only 100 hrs/yr of non-emergency operation. Potential emissions for the fire pump are conservatively based on 500 hr/yr.

2. Emissions factors for PM/PM;,/PM,; 5, NOy, hydrocarbons, and CO obtained from generator's spec sheet.
3 Sulfur content in accordance with Year 2013 standards of 40 CFR 80.510(a) as required by NSPS Subpart IIIL.
% Emission factors from Table C-1 and C-2 of 40 CFR Part 98 and Global Warming Potentials from Table A-1.

Potential HAP Emissions

i Potential Emissions?
Pollutant CAS No. voc Factor®

(Ib/hp-hr) | (Ib/hr) (tpy)
Acetaldehyde 75-07-0 ¥ 5.4E-06 7.03E-04 1.76E-04
Acrolein 107-02-8 Yy 6.5E-07 8,48E-05 2.12E-05
Benzene 71-43-2 ¥ 6.5E-06 8.56E-04 2.14E-04
{lBenzo(a)pyrene 50-32-8 ¥ 1.3E-09 1.72E-07 4.31E-08
{l1.3-Butadiene 106-99-0 y 2.7E-07 3.59E-05 | B8.96E-06
{IFormaldenyde 50-00-0 Y 8.3E-06 1.08E-03 2.71E-04
INaphthalene 91-20-3 ¥ 5.9E-07 7.78E-05 1.956-05
Total PAH (POM)® - Y 1.2E-06 1.54E-04 3.85E-05
Toluene 108-88-3 y 2.9E-06 3.75E-04 9.38E-05
Xylene 1330-20-7 Y 2.0E-06 2.61E-04 6.53E-05
Total HAP Emissions| 3.55E-03 8.8BE-04

Notes:
- Emission factor obtained from AP-42 Section 3.3 - Stationary Internal Combustion Engines, 10/96, Table 3.3-2.

2 NSPS allows for only 100 hrs/yr of non-emergency operation. Potential emissions for the fire pump are conservatively based on 500 hr/yr.

3 The PAH emission factor includes all the PAH compounds listed in AP-42. Emissions for naphthalene and benzo(a)pyrene are also calculated separately. For
the purposes of calculating total HAP emissions, the naphthalene and benzo(a)pyrene are not included separately to avoid double counting these emissions.
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Btu - British thermal unit

CAS - chemical abstract service
CH, - methane

CO - carbon monoxide

CO2 - carbon dioxide

CO,e - carbon dioxide equivalent
g - gram

gal - gallon

HAP - hazardous air pollutant
hp - horsepower

hr - hour

kg - kilogram

kW - kilowatt

Ib - pound

Table 17
Fire Pump Potential Emissions
AA-023
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

MW - megawatt

MMBtu - Million British thermal units

NOy - nitrogen oxides

N;O - nitrous oxide

ODT - oven dried tons

PAH - polycyclic aromatic hydrocarbon

PM - particulate matter

PM,, - particulate matter with an aerodynamic diameter less than 10 microns
PM; s - particulate matter with an aerodynamic diameter of 2.5 microns or less
POM - polycyclic organic matter

S0, - sulfur dioxide

tpy - tons per year

VOC - volatile organic compound

yr - year

Advanced Environmental Interface, Inc. (1998). General Permits for Emergency Engines. INSIGHTS, 98-2, 3.
AP-42 Chapter 3.3, Stationary Internal Combustion Engines, 10/96.
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Table 18
Potential Emissions from Paved Roads
AA-024
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Empty | Loaded |Average PM PM,y PM,
Ve rr'::l‘a::‘r Trips Per | Daily | Events | Truck | Truck | Truck |Annual ; Patme/ BN ECILOCUL Phy || TROSSRE RiLy
Roundtrip! Day VMT |Per Year| Weight | Weight | Weight | vMT | Factor Factor® Factor’
it (i) (Ib) (ton) ilh‘vﬂ'l ’|B‘VH” Ib/VMT] Ilb‘ﬂxl ‘2“ liblﬂl" lﬂl ’lli‘ﬂ zl !ln!
Logs Delivery to Crane Storage Area 3,600 102 69 24,000 80,000 26 25,331 1.92 0.38 0.094 2.43 2.66 0.49 0.65 0.12
{Chip Delivery 4,300 171 140 365 24,000 | 80,000 26 50,958 1.92 0.38 0.094 26.7 4.88 5.35 0.98 1.31 0.24
Bark Delivery 4,200 28 22 365 24,000 | 80,000 26 8,088 1.92 0.38 0.094 4.24 0.77 0.85 0.15 0.21 0.038
Dry Shavings Delivery 5,000 16 15 365 24,000 76,000 25 5,583 1.84 0.37 0.090 2.81 0.51 0.56 0.10 0.14 0.025
Peliet Truck Delivery to Peliet Loadout Area (Truck Back-up) 5,000 147 139 10 24,000 80,000 26 1.393 1.92 0.38 0.094 26,7 0.13 5.34 0.03 131 0.0065
Car Parking 1,200 55 13 365 4,000 4,000 2 4,563 0.14 0.028 0.0069 0.17 0.032 0.035 0.006 0.0086 0.0016
dditive Delivery 5,00_0 3 3 213 ll,BD_ﬂ 64,00_0 22 E 1.6_2 0.32 0.079 0.46 0.049 0.092 0.0098 0.023
Total Emissions:| 74.4 8.81 14.9 1.76 3.65

Notes:
" Distance traveled per round trip and dally trip counts provided by Enviva
¥ Emission factors calculated based on Equation 2 from AR-42 Section 13.2.1 - Paved Roads, 01/51
where
£ = emission factor (Ib/ton)
« = particie size multiplier (dimensionless) for M 0.011

k= particle size multiplier (gimensionless) for M, 0,0022
& = particle size multiplier (dimensionless) for PM ,y  0.00054
sL - mean road surface siit loading from AP-42 Table 13.2.1-3 for quarries (g/m’) 8.2
# - No. days with rainfall greater than 0.01 inch 110 Per AP-42, Section 13.2.1, Figure 13.2 1-2 (Lucedale, MS)

i Potential emissions calculated from appropriste emission factor times vehicle miles traveled with control efficiency of 90% for water / dust suppression activities followed by sweeping. Per Table 5 in Chapter 4 of the Air Pollution Engineering Manua), Air and Waste Management Association, page 141
Contral efficency (%) = 96-0.263°V, where V is the number of vehicle passes since application of water

f-feat oy - tens per year

it - nour yr - year

1D - poung VMT - venicie miles traveled

PM - particulate matter VOC - volatile arganic campound

PM,q - particulate matter with an aerodynamic diameter less than 10 microns
#M, - Darticulate matter with an aerodynamic diameter of 2.5 micrans or less

AP-42, Section 13.2.1 - Paved Roads, 01/11
Air Pollution Engineering Manual, Air and Waste Management Assaciation
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Table 19
Diesel Storage Tanks
IAs
Enviva Pellets Lucedale, LLC
Lucedale, George County, Mississippi

Design Working Tank Dimensions = _— e
Source ID' Description Volume® | Volume® | Diameter | Length | Orientation rogRpy TUFRGVErs missions
(gal) (gal) (ft) (ft) (gal/yr) (Ib/hr) (tpy)
Emergency Generator .
IA Fuel Storage Tank 500 450 4.0 6 Horizontal 300 0.67 4.79E-05 | 2.10E-04
1A e P”m';:::i s 185 93 33 33 Horizontal 4,500 48.6 | 4.22E-05 | 1.85E-04
Mobile Fuel Diesel g
1A Storage Tank 5,000 2,500 6.0 23.7 Horizontal 200,000 80.0 8.76E-04 | 3.B4E-03
To issions:| 9.66E-04 | 4.23E-03

Notes:

Storage tanks used exclusively to store diesel are considered an insignificant activity per 11 Miss, Admin. Code Pt. 2 Ch. 1 R, 6.7.B(7).

Conservative design specifications.

Waorking volumes and throughputs provided by Kai Simonsen (Enviva) via email June 25, 2018.

Emissions calculated using EPA TANKS 4.0 software.

The TANKS program has a minimum allowable tank length of 5 feet. As such, emissions for the Fire Pump Fuel Storage tank are based on a length of 5 feet.

oA oo

Abbreviations:
EPA - Environmental Protection Agency Ib - pound
ft - feet yr - year
gal - gallon VOC - volatile organic compound

1A - Insignificant Activity



Calculation Basis

Table 20

Propane Vaporizer Potential Emissions

ul

Enviva Pellets Lucedale, LLC

Lucedale, George County, Mississippi

llPropane Heating Value?

91.5 MMBtu/Mgal

[Hours of Operation

8,760 hr/yr

[IMaximum Heat Input Rate

1.00 MMBtu/hr

[Hourly Fuel Consumption

0.011 Mgal/hr

Notes:

1. The propane vaporizer is considered an insignificant activity per 11 Miss. Admin. Code Pt. 2 Ch. 6 R. 6.7.B(2).
% Propane heat content from AP-42 Section 1.5 - Liguefied Petroleum Gas Production, 7/08.

Potential Criteria Pollutant and Greenhouse Gas Emissions

= —— — —————~_ . e — ———
it Emi”io:. Uiniits Potential Emissions
Factor (Ib/hr) (tpy)
lico 7.50 Ib/Mgal 0.082 0.36
[Ino, 13.0 Ib/Mgal 0.14 0.62
50,° 0.054 Ib/Mgal 5.90E-04 0.0026
VOC 1.00 Ib/Mgal 0.011 0.048
[IPM/PM,o/PM, s Condensable 0.50 Ib/Mgal 0.0055 0.024
[PM/PM,o/PM, 5 Filterable 0.20 Ib/Mgal 0.0022 0.010
[[Total PM/PM,o/PM, 5 0.0077 0.034
lco. 12,500 Ib/Mgal 137 598
flcHs 0.20 Ib/Mgal 0.0022 0.010
N0 0.90 Ib/Mgal 0.010 0.043
llcoze 140 611
Notes:

1 Emission factors obtained from AP-42 1.5- Liquefied Petroleum Gas Combustion, 07/08, Table 1.5-1.
z S0, emissions are based on an assumed fuel sulfur content of 0.54 grains/100 s per A National Methodology and Emission Inventory for

Residential Fuel Combustion .
Potential HAP Emissions
Emi”m:‘ Potential Emissions
Poliutant CAS No. voc Factor
(lb/MMBtu) (Ib/hr) (tpy)
[Benzene 71-43-2 Y 7.10E-04 7.10E-04 3.11E-03
[Formaldehyde 50-00-0 ¥ 1,50E-03 1.50E-03 6.57E-03
llPaHs -- N 4.00E-05 4.00E-05 1.75E-04
B Total HAP Emissions| 2.21E-03 9.86E-03
Notes:

! Emissian factors for propane combustion from the South Coast Air Quality Management District's Air Emissions Reporting Tool
for external combustion equipment fired with LPG.

Btu - British thermal unit

CAS - chemical abstract service
CH,4 - methane

CO - carbon manoxide

CO2 - carbon dioxide

CO,e - carbon dioxide equivalent
gal - gallon

HAP - hazardous air pollutant
hr - hour

Ib - pound

LPG - liguified petroleum gas

MMBtu - Million British thermal units

Mgal - Thousand gallons

NOy - nitrogen oxides

N;O - nitrous oxide

PAH - polycyclic aromatic hydrocarbon
PM - particulate matter

PM,, - particulate matter with an aerodynamic diameter less than 10 microns
PM; 5 - particulate matter with an aerodynamic diameter of 2.5 microns or less

S0, - sulfur dioxide

tpy - tons per year

VOC - volatile organic compound
yr - year

A National Methodology and Emission Inventory for Residential Fuel Combustion (2001), Retrieved from
https://www3.epa.gov/ttnchiel/conference/eil2/area/haneke. pdf.
AP-42 Chapter 1.5, Liquid Petroleurn Gas Combustion, 07/08.

South Coast Air Quality Management District. AER Reporting tool, Emission factors available in the Help and Support Manual at:

http://www.agmd.gov/home/rules-compliance/compliance/annual-emission-reporting
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