NORTH CAROLINA DIVISION OF

AIR QUALITY

Application Review

Issue Date: September 27, 2021

Region: Fayetteville Regional Office
County: Richmond

NC Facility ID: 7700096
Inspector’s Name: Stephen Allen
Date of Last Inspection: 04/01/2021
Compliance Code: In Compliance

Applicant (Facility’s Name): Enviva Pellets Hamlet, LLC

Facility Address:

Enviva Pellets Hamlet, LLC

Facility Data

1125 North NC Highway 177

Hamlet, NC 28345

SIC: 2499 / Wood Products, Nec

NAICS: 321999 / All Other Miscellaneous Wood Product Manufacturing

Facility Classification: Before: Title V After: Title V

Fee Classification: Before: Title V After: Title V

Permit Applicability (this application only)

SIP: 15A NCAC 02D .0515, .0516, .0521, .0524,
1111, 02Q .0317 avoidance of 02D .0530, 02Q
.0317 avoidance of 02D .1112, and .0504(d)
NSPS: Subpart IT11

NESHAP: Subpart ZZZZ

PSD: N/A

PSD Avoidance: VOC, NOx, and CO

NC Toxics: N/A

112(r): N/A

Other: HAPs Avoidance after control installed

Contact Data

Facility Contact

Kaylie Hogan EHS Mgr.
(910) 501-7130

1125 North NC Hwy 177
Hamlet, NC 28345

Authorized Contact

Paul Pereira

Plant Manager

(919) 218-6800

1125 North NC Highway
177

Hamlet, NC 28345

Technical Contact

Kai Simonsen

Air Permit Engineer
(919) 428-0289

4242 Six Forks Road,
Suite 1050

Raleigh, NC 27609

Application Data

Application Number: 7700096.20B and .20C
Date Received: 07/24/2020 and 11/25/2020
Application Type: Modification
Application Schedule: TV-1st Time

Existing Permit Data
Existing Permit Number: 10365/R05
Existing Permit Issue Date: 07/20/2020
Existing Permit Expiration Date: 02/28/2021

Total Actual emissions in TONS/YEAR:

CYy S02

NOX vocC

(6] PM10

Total HAP Largest HAP

2019 9.43

79.91 47.44

79.03 23.96

6.87 1.66

[Methanol (methyl alcohol)]

Review Engineer: Kevin Godwin

Review Engineer’s Signature:

Date: 09/27/2021

Comments / Recommendations:

Issue 10365/T06
Permit Issue Date: 09/27/2021
Permit Expiration Date: 08/31/2026

I. Introduction and Purpose of Application

This permit action is for the 1% Time Title V Permit for Enviva Pellets Hamlet, LLC. The application was received on July
24,2020 and application for renewal of Permit No. 10365R05 with requested modifications was received on November 25,
2020. According to the application, the plant commenced operation on July 24, 2019. This application for the 1% Time Title
V Permit was submitted within 12 months of commencing initial operation in accordance with Condition 2.2.A.6 of Air

Quality Permit No. 10365R05 and 15A NCAC 02Q .0504(d).

As described in the application, “Enviva Pellets Hamlet, LLC (Enviva) owns and operates a wood pellets manufacturing
plant (referred to herein as “the Hamlet plant” or “the facility”) in Richmond County, North Carolina under Air Quality
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Permit No. 10365R05 issued by the North Carolina Department of Environmental Quality (NCDEQ), Division of Air
Quality (DAQ) on July 20, 2020. The plant commenced operation on July 24, 2019 and is permitted to produce up to
625,011 oven dried tons (ODT) per year of wood pellets utilizing up to 85% softwood on a 12-month rolling basis. The
plant consists of the following processes: Log Chipper, Debarker, Bark Hog, Green Hammermills, Rotary Dryer, Dry
Hammermills, Pellet Mills, Pellet Coolers, Product Loadout operations and other ancillary activities. The Hamlet plant is
currently permitted as a major source with respect to the Title V permitting program and a minor Prevention of Significant
Deterioration (PSD) stationary source. Potential facility-wide emissions of one or more criteria pollutants are estimated to
exceed the Title V major source threshold of 100 tons per year (tpy) but are limited below the PSD major source threshold
of 250 tpy. Air Quality Permit No. 10365R05 authorizes implementation of emissions controls for the Dry Hammermills
and upon controlling the Dry Hammermill exhaust, the plant will become a minor source of hazardous air pollutants
(HAP).”

On November 25, 2020, DAQ received an application (.20C) for renewal of Permit No. 10365R05 with requested
modifications. The requested modifications are outlined below:

¢ Update potential emissions to reflect the results of compliance testing completed in January 2020 for the regenerative
thermal oxidizer (CD-RTO) which currently controls the Dryer and Green Hammermills and will control the Dry
Hammermills, the Regenerative Catalytic Oxidizer/RTO (RCO)/RTO that controls the Pellet Mills and Coolers
(ES-CLR-1 through 6), and Dried Wood Handling (ES-DWH). Emissions from these sources have also been updated to
reflect an increase in hourly throughput from 80 ODT/hr to 120 ODT/hr.

DAQ Response — DAQ does agree with updates to potential emissions calculations based on January 2020 compliance
testing. The testing was approved by DAQ, Stationary Source Compliance Branch (SSCB) on May 4, 2020 (ref. Brent W.
Hall, SSCB - Enviva Pellets Hamlet, LLC, Initial Compliance Test for Multiple Emission Sources).

DAQ also agrees with increasing the hourly throughput from 80 ODT/hr to 120 ODT/hr with this 1% Time Title V Permit.
Increasing the short-term plant throughput rate to reflect the Facility’s maximum hourly operating rate does not change the
facility permitted potential emissions and will not impact the Facility’s ability to comply with all existing and proposed
permit limits. This increase in hourly throughput was requested in a permit modification application submitted in
accordance with 15A NCAC 02Q .0504, allowing issuance of a construction and operating permit under 15A NCAC 02Q
.0300. DAQ preferred to process this modification application concurrent with the application for the initial Title V permit,
and Enviva agreed with DAQ’s preference to do so. The appropriate permitting mechanism was utilized to request this
change, and this change would result in the facility continuing to comply with all existing permit emission limits and other
permit requirements.

e The addition of two (2) natural gas-fired burners, each with a heat input of 2.5 million British thermal units per hour
(MMBtu/hr), to heat the dryer system ducts (IES-DB-1 and IES-DB-2). As flue gas exits the dryer and begins to cool,
wood tar can condense and coat the inner walls of the ducts creating a risk of fire. In order to prevent condensation from
occurring, and thus reduce the risk of fire, the two (2) ducts (herein referred to as double ducts) on the dryer system will be
heated. Potential emissions from the duct burners are below the thresholds in 15A NCAC 02Q .0503(8) and they are thus
considered insignificant activities.

DAQ Response — DAQ agrees with this request to include the natural gas-fired duct burners in the insignificant activities
list attached to the cover letter of the 1% Time Title V Permit.

o The addition of two (2) propane vaporizers to vaporize propane received by truck for combustion by the RTO burners,
RCO/RTO burners, and burners for the dryer system double ducts. Each vaporizer has a maximum heat input capacity of 1
MMBtu/hr and combusts propane. Potential emissions from the propane vaporizers are below the thresholds in 15A NCAC
02Q .0503(8) and they are thus considered insignificant activities.

DAQ Response — DAQ agrees to include the propane vaporizers in the insignificant activities list attached to the cover
letter of the 1% Time Title V Permit.

¢ Modifications to optimize operation of the RTO (CD-RTO) including enlarging the ductwork and poppet valves to allow
for more air flow and the addition of two (2) canisters with combustion zone and additional burners. Enviva is also
requesting authorization for injection of natural gas into the RTO which will reduce the amount of combustion air added to
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the RTO, thereby increasing fuel efficiency and reducing nitrogen oxide (NOx) generation. The heat input of the RTO will
be increased from 32 MMBtu/hr to 54.4 MMBtu/hr as a result of the additional burners and natural gas injection.

DAQ Response — DAQ agrees to modifications to the RTO as mentioned above and will update the description in the 1%
Time Title V Permit.

¢ Diesel fuel may be used as an accelerant for cold start-up of the furnace. The amount of fuel used per event is typically
15-30 gallons and typically 100-200 gallons per year. Emissions from diesel combustion during cold start-ups are
insignificant.

DAQ Response — DAQ agrees to the use of diesel fuel as an accelerant for cold start-up of the furnace.

¢ Enviva is providing clarification on use of the dryer bypass stack. The dryer bypass stack is used when the furnace is
started up from a cold shutdown and when the furnace transitions from idle mode to normal operation. Emissions are
vented through the dryer bypass stack for approximately 10 minutes as exhaust flow is transitioned from the furnace bypass
stack to the WESP and RTO. The dryer is not operational during this time and emissions are due solely to combustion of
fuel in the furnace. Emissions during these brief transition periods are insignificant and are not separately quantified to
avoid double-counting, as these emissions are already accounted for under the furnace cold start-up and idle mode
scenarios.

DAQ Response — DAQ accepts this updated description of the use of the dryer and furnace bypass stacks.

e Removal of the additive storage silo and baghouse (ES-ADD) from the permit since these will not be installed. Additive
is delivered by truck in 2,000 pound supersacks and emptied into a hopper. The additive is transferred from the hopper via
enclosed screw conveyor and added to sized wood from the Pellet Mill Feed Silo discharge screw conveyor prior to
transfer to the Pellet Mills. Emissions from additive handling operations are below the thresholds in 15A NCAC 02Q
.0503(8) and it is thus considered an insignificant activity.

DAQ Response — DAQ agrees with removing the additive storage silo (ES-ADD) and associated baghouse from the
permitted equipment list and placing the additive hopper on the insignificant activities list attached to the 1% Time Title V
Permit.

e Update the process description for Green Wood Handling (IES-GWH) to more accurately reflect the plant as constructed.
Specifically, hardwood and softwood chips are stored in separate piles. Green Wood Storage Pile No. 5 (IES-GWSP-5) is
specifically used for storage of hardwood chips. Green hardwood chips are unloaded via the truck dumpers and transferred
to the dedicated hardwood storage pile by front-end loader. Hardwood and softwood chips from their respective storage
piles are transferred to a mix pile via a front-end loader where they are manually mixed using a front-end loader. From the
mix pile, the chips are then transferred to a reclaim hopper (previously referred to as the Wet Hardwood Hopper) via
front-end loader. From the hopper a drag chain feeds the chips through an enclosed chute onto the enclosed conveyor to the
Green Hammermills.

DAQ Response — DAQ agrees with the process description update for the Green Wood Handling activities.

¢ Update to the Green Wood Handling (IES-GWH) throughputs and moisture contents to more accurately reflect material
moisture weights and to account for material blending operations in the mix storage pile.

DAQ Response — DAQ agrees with updating throughputs and moisture contents for the Green Wood Handling activities.

e Increase the maximum annual throughput for the Bark Hog (IES-BARKHOG) from 113,638 ODT/yr to 175,000
ODTl/yr.

DAQ Response — DAQ agrees with increasing the maximum annual throughput for the Bark Hog with the 1% Time Title V
Permit. The bark hog is currently an insignificant activity and will remain an insignificant activity after the proposed
increase in annual throughput. Potential emissions at the proposed throughput rate from the bark hog are conservatively
estimated to be less than 0.5 tpy per pollutant.
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o In the updated initial Title V application submitted on July 24, 2020, the previously assumed particulate control
efficiency of 90% for partial enclosure of the Debarker was removed. With this application, the potential emissions have
been updated to reflect a 90% control efficiency for use of water spray. The Debarker is considered an insignificant activity
per 15A NCAC 02Q .0503 due to potential uncontrolled PM emissions less than 5 tpy.

DAQ Response — DAQ agrees with using a 90% control efficiency for the use of water spray in the debarker.

e Removal of Pellet Cooler Low Pressure (LP) Fines Relay System (ES-PCLP) and associated baghouse (CD-PCLP-BH)
from the permit because this is part of a closed loop system and does not vent to the atmosphere.

DAQ Response — DAQ agrees with removing the Pellet Cooler Low Pressure Fines Relay System and associated baghouse
from the permit because it is part of a closed loop not venting to the atmosphere.

e Update the fraction of PM that is PM2.5 for the Finished Product Handling baghouse (CD-FPH-BH) to more accurately
reflect emissions based on a review of National Council for Air and Stream Improvements (NCASI) particle size
distribution data for similar baghouses in the wood products industry.

DAQ Response — DAQ agrees with this request.

o Update potential emissions for front-end loader traffic on unpaved areas IUNPAVEDROADS) to account for additional
front-end loader activity between the hardwood and softwood piles, the mix pile, and the reclaim hopper.

DAQ Response — DAQ agrees with this request.

¢ Addition of a second small parts washer to the maintenance building. Potential emissions associated with the
parts-washer (IES-PW-2) are less than the thresholds in 15A NCAC 02Q .0503(8) so it is considered an insignificant
activity.

DAQ Response — DAQ agrees with the addition of one parts washer and will include the second parts washer in the
insignificant activities list attached to the cover letter of the 1% Time Title V Permit.

o Update the calculation methodology for diesel storage tanks from EPA TANKS 4.0 to AP-42 Section 7.1, Organic Liquid
Storage Tanks because the TANKS software is no longer supported by EPA.2

DAQ Response — DAQ agrees with updating the calculation methodology for diesel storage tanks as mentioned above.

e Removal of the 8-hour limit on the furnace cold start-up duration included in Condition 2.2.A.3.1. Duration of cold
start-up at the Hamlet plant typically ranges from 8 to 12 hours. Enviva minimizes the duration of each cold start-up to the
maximum extent possible.

DAQ Response — DAQ agrees with removing the 8-hour limit on the furnace cold start-up duration. Potential emission
estimates from furnace start-ups are based on an annual maximum hourly operating rate of 50 hrs/yr and the 8-hour startup
duration is not used in the emission basis. Note the typical startup duration ranges from 8§ to 12 hours.

¢ Addition of the following as a footnote to the equipment table in the permit to clarify the control of emissions from the
Dry Hammermills:

“All air flow from the dry hammermills is controlled by the baghouses (ID Nos. CD-HM-BH1 through CD-HM-BHS), the
WESP (ID No. CD-WESP), and the RTO (ID No. CD-RTO). Under normal operations, all air flow from the baghouses on
the dry hammermills is ducted to the dryer furnace for treatment by the WESP and the RTO. In the event of reduced
furnace/dryer operation, a portion of the air flow from the baghouses on the dry hammermills is ducted directly to the
WESP for treatment by the WESP and RTO. In the event of the shutdown of the furnace/dryer system, all air flow from the
baghouses on the dry hammermills is ducted directly to the WESP for treatment by the WESP and RTO.”

DAQ Response — DAQ agrees with this request and will add the requested language as a footnote to the equipment table.
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* Modify Condition 2.1 A.1l.e as follows to reflect that the dryer furnace is not considered a control device: Particulate
matter emissions from dry hammermills (ES-HM-1 through 8) shall be controlled by baghouses (CD-HM-1 through 8), in
series with one wet electrostatic precipitator (CD-WESP), and one regenerative thermal oxidizer (CD-RTO).

DAQ Response — DAQ agrees with this request and will update Condition 2.1 A.1.e.
e Correct labeling of Condition 2.2 A.3.e.i through vi;

DAQ Response — DAQ agrees with this request and will update Condition 2.2 A.3.e.i through vi.

e Modify Condition 2.2.A.3.n to more accurately reflect the actual operation of the Dry Hammermills. Enviva requests that
the current language be replaced with the following:

“All air flow from the dry hammermills shall be controlled by the baghouses (ID Nos. CD-HM-BH1 through
CD-HM-BHS), the WESP (ID No. CD-WESP), and the RTO (ID No. CD-RTO). Under normal operations, all air flow
from the baghouses on the dry hammermills shall be ducted to the dryer furnace for treatment by the WESP and the RTO.
In the event of reduced furnace/dryer operation, a portion of the air flow from the baghouses on the dry hammermills may
be ducted directly to the WESP for treatment by the WESP and RTO. In the event of the shutdown of the furnace/dryer
system, all air flow from the baghouses on the dry hammermills may be ducted directly to the WESP for treatment by the
WESP and RTO.”

DAQ Response — DAQ agrees with this request and will update Condition 2.2 A.3.n
o Reflect the use of steam in the pellet production process. Steam will be generated using electric boilers. Use of steam in
the pelletizing process may result in a slight increase in actual production rate; however, will not result in an increase in

potential production rate or emissions, or result in noncompliance with any Permit requirement.

DAQ Response — DAQ agrees with using steam in the pellet production process generated by an electric boiler. Two
electric boilers will be included in the insignificant activities list attached to the cover letter of the 1% Time Title V Permit.

e Incorporate previously unquantified emissions from chip screening as part of the Green Wood Handling insignificant
activity (IES-GWH). Total emissions from all Green Wood Handling activities, including chip screening, are insignificant

(i.e., less than 5 tpy).

DAQ Response — DAQ agrees with updating total emissions from the Green Wood Handling activities and will keep this
source on the insignificant activities list attached to the cover letter of the 1% Time Title V Permit.

Process Description Changes

Control VOC, HAPs, and PM emissions from the dry hammermills
Enviva proposes to implement an air flow recirculation process to route a portion of the exhaust from each dry

hammermill back to the front end of the respective dry hammermill to reduce fresh intake air and thus decrease the
volume of air that is routed to the initial downstream control device (i.e., a dry hammermill baghouse). All exhaust
gases ultimately exiting the dry hammermill baghouses will be routed to a quench duct and then to either the dryer
furnace in series with the WESP (ID No. CD-WESP) in series with the RTO (ID No. CD-RTO) or directly to the
WESP (or a combination of the two) in series with the RTO (ID No. CD-RTO) for emissions control. As designed, all
exhaust gas from the dry hammermill baghouses will be exhausted to the dryer furnace, unless the required
combustion air is less than the dry hammermill exhaust. In that case, the surplus of air supplied by the dry
hammermills would be diverted directly to the dryer WESP and RTO. This scenario results in reduced production
rates of the furnace, dryer, and dry hammermills. At all times during normal operations 100% of the exhaust gas from
the dry hammermills will be controlled by a baghouse, WESP and RTO.

The purpose of the quench duct is to protect the RTO by reducing the risk of fire. The safety water quench duct is a
water curtain and air/water separator system designed to provide a break (non-combustible zone) within the process
exhaust ductwork and control device that is intended to defeat any potential deflagration that occurs upstream or
downstream of the quench duct to eliminate the potential risk of fire/catastrophic explosion in the process and/or
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control equipment. Operation of the dry hammermills will be interlocked with operation of the quench duct (i.e., the
quench duct must operate for the dry hammermills to operate). If flow in the quench duct drops below the safe level,
the dry hammermills will shut down, and the associated control devices, if not affected by the event, will return to an
idle ready state.

Control VOC and HAP emissions from the pellet presses and pellet coolers

Enviva proposes to install a dedicated RTO/RCO (ID No. CD-RCO) to control VOC and HAP emissions from the
pellet presses and pellet coolers. Exhaust from the six (6) existing pellet cooler cyclones will be routed to a quench
duct and then to an RTO/RCO that will primarily operate in catalytic mode with thermal as a back-up during catalyst
cleaning. The purpose of the quench duct is to protect the RTO/RCO by reducing the risk of fire, as discussed above.

With control of VOC and HAP emissions from the pellet presses and pellet coolers and the dry hammermills, Enviva
will become a minor source under PSD and an area source of HAP emissions. The Title V permit will include
federally enforceable avoidance conditions for both PSD and 112(g) Case-by-Case MACT.

Add duct burners

Enviva proposes to add two (2) natural gas/propane-fired burners, each with a maximum heat input of 2.5 MMBtu/hr,
to heat the dryer system ducts (ID Nos. IES-DDB-1 and IES-DDB-2). As 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. To prevent condensation from
occurring, and thus reduce the fire risk, the two ducts (herein referred to as double ducts) on the 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 2.5 MMBtu/hr and a second 2. 5 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, with propane as back-up, and will
exhaust directly to the atmosphere. Potential emissions from the duct burners are below the thresholds in 15A NCAC
02Q. 0503(8), and they are thus considered insignificant activities.

Optimize operation of existing RTO

Enviva is proposing several modifications to optimize operation of the existing RTO (ID No. CD-RTO) following the
WESP (ID No. CD-WESP), including changing the media to decrease the differential pressure, enlarging the
ductwork and poppet valves to allow for more air flow, addition of two (2) canisters with combustion zone (i.e.,
firebox), and additional burners. Enviva is also requesting authorization for injection of natural gas into the RTO,
which will reduce the amount of combustion air added to the RTO, thereby increasing fuel efficiency and reducing
generation of nitrogen oxides (NOx). The heat input of the RTO will be increased from 32 MMBtu/hr to 54.4
MMBtu/hr as a result of the additional burners and natural gas injection.

Revise emission data
Enviva proposes to revise the potential emissions for dried wood handling (ID No. ES-DWH) and the dryer and green
hammermills (both controlled by CD-RTO) to reflect results from the most recent compliance testing.

Modify bypass scenarios

Enviva proposes to increase the heat input of furnace idle mode from 5 MMBtu/hr to 15 MMBtu/hr (ID No.
ES-FBYPASS). The facility has determined that 5 MMBtu/hr is insufficient for maintaining a flame in the furnace.
Enviva also clarified that diesel fuel may be used as an accelerant for cold start-up of the furnace. The amount of fuel
used per event will typically be 15-30 gallons and 100-200 gallons per year.

The renewal/modification application includes the following description of the dryer bypass operations:

o Cold Start-ups and Transition from Furnace Idle: The dryer bypass stack is used when the furnace is started
up from a cold shutdown and when the furnace transitions from idle mode to normal operation. Emissions are
vented through the dryer bypass stack for approximately 10 minutes as exhaust flow is transitioned from the
furnace bypass stack to the WESP and RTO. The dryer is not operational during this time and emissions are
due solely to combustion of fuel in the furnace.

e Planned Shutdown: During planned shutdowns, as the remaining fuel is combusted by the furnace, the
Operator reduces the chip input to the dryer. When only a small amount of chips remains, the dryer drum is
emptied. The dryer bypass stack is then opened, and a purge air fan is used to ensure no explosive build-up

Air Permit Review
Page No. 6



occurs in the drum. Emissions during this time are negligible and have not been quantified, as the furnace is
directed to its abort stack and the dryer is no longer operating.

e Malfunction: The dryer system automatically aborts due to power failure, equipment failure, or furnace abort.
For example, if the RTO goes offline because of an interlock failure, the dryer will immediately abort. Dryer
abort may also occur if the dryer temperature is out of range, or if a spark is detected.

Malfunctions are infrequent, unpredictable, and minimized to the maximum extent possible. They cannot be
permitted, as they are by definition, unplanned events. These emissions cannot reasonably be quantified and
are not included in the facility-wide potential emissions. As described above, emissions during cold start-ups,
planned shutdowns, and furnace idle are due solely to combustion of fuel in the furnace. The dryer is not
operational during these periods.

The potential emissions included in the application for the furnace bypass stack (ID No. ES-FBYPASS) accurately
reflect emissions from fuel combustion in the furnace during each of these operating modes and thus fully account for
emissions from the dryer bypass stack.

Modify PM2.5 from finished product handling

Enviva proposes to increase the fraction of PM that is PM2.5 for the finished product handling baghouse (ID No.
CD-FPH-BH). The previous permit application incorrectly calculated PM2.5 emissions as 0.35% of PM emissions.
This fraction results in an exit grain loading rate that is cleaner than ambient air and would require a sampling run of
over 100 hours to quantify [0.000014 grains per standard cubic feet (gr/scf)]. The facility has not been able to find any
documentation to support a value of 0.35% and, given that this results in a concentration that is cleaner than ambient
air, Enviva believes this value was used in error. Based on a review of National Council for Air and Stream
Improvement, Inc. (NCASI) particle size distribution data for similar baghouses used in the wood products industry,
Enviva has determined the correct fraction of PM that is PM2.5 is 40%. As such, Enviva is revising the potential
emissions for the finished production handling baghouse to reflect an exit grain loading rate of 0.0016 gr/scf (filterable

only).

II. Application Chronology

July 24, 2020 1* Time Title V application received date, but the application was
considered complete on August 5, 2020,

November 25, 2020 Renewal application with modifications received date, but the
application was considered complete on November 30, 2020,

February 24, 2021 Draft to Supervisor,

April 20, 2021 2™ Draft to Supervisor,

April 22, 2021 Draft to the Fayetteville Regional Office (FRO) and the applicant,

April 29, 2021 Response to the draft received from FRO and the applicant,

May 5, 2021 2" Draft to FRO and the applicant,

May 13, 2021 Response from FRO with no comments,

May 14, 2021 Response from the applicant with minor comments,

May 17, 2021 Final draft to Supervisor,

May 27, 2021 Draft permit, review, and hearing statement submitted to administrative

staff for public notice preparation,

August 6, 2021
August 9, 2021

August 9, 2021
September 27, 2021

Final Hearing Officer’s report,

Draft permit and review amended to include Hearing Officer’s
recommendations,

Draft permit and review to EPA for 45-day review,

Final Permit issued.
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III. Summary of Changes

The following changes were made to the existing Permit:

Page No. Section Description of Changes
Cover letter N/A Changed Responsible Official to Paul Pereira, Plant Manager.
pages 1 &2
N/A Changed: dates, revision number of permit, issue date of permit, increment
tracking for NOx, PM10, PM2.5
N/A Summary of Updated the “summary of changes to permit” table
Changes Table
N/A Insignificant Included the following sources:
Activities List Two natural gas-fired duct burners (IES-DB-1 and DB-2),
Two propane-fired vaporizers (IES-PV-1 and PV-2),
Additive hopper (IES-ADD),
A second small parts washer (IES-PW-2), and
Two electric boilers (ID Nos. IES-ELECTRICBOILER-1 and 2)

1 Permit cover letter | Revised: Permit No., replaces permit No., permit issuance date, application
number, complete application date

Throughout N/A Updated Specific Emission Source, Multiple Emission Source, and General
Conditions to Title V template.

3 Table of Emission | Updated natural gas-fired regenerative thermal oxidizer (ID No. CD-RTO)

Sources firing rate to 54.4 million Btu per hour,
Removed low pressure fines relay system (ID No. ES-PCLP) and associated
baghouse from the permit,
Removed the Pellet Dust Collection Transfer Bin (ES-PDCTB) and
associated baghouse from the permit,
Added language to reflect use of diesel as an accelerant during cold start-up
of the furnace,
Included the following footnote;
“All air flow from the dry hammermills is controlled by the baghouses (ID
Nos. CD-HM-BH]1 through CD-HM-BHS), the WESP (ID No.
CD-WESP), and the RTO (ID No. CD-RTO). Under normal operations, all
air flow from the baghouses on the dry hammermills is ducted to the dryer
furnace for treatment by the WESP and the RTO. In the event of reduced
furnace/dryer operation, a portion of the air flow from the baghouses on the
dry hammermills is ducted directly to the WESP for treatment by the WESP
and RTO. In the event of the shutdown of the furnace/dryer system, all air
flow from the baghouses on the dry hammermills is ducted directly to the
WESP for treatment by the WESP and RTO.”

6 2.1A. 1.e. Modified condition to remove the dryer furnace as a control device and to
read, “Particulate matter emissions from dry hammermills (ES-HM-1
through 8) shall be controlled by baghouses (CD-HM-1 through 8), in series
with one wet electrostatic precipitator (CD-WESP), and one regenerative
thermal oxidizer (CD-RTO).”

11 2.2 A. 1. and 2. Removed Conditions relating to 15A NCAC 02D .0535 and 02D .0540 as
they are covered under the Title V General Conditions.

Air Permit Review
Page No. 8




Page No.

Section

Description of Changes

new 2.2 A.1. n.
(old2.2 A3.n.)

Modified language to the following:

“All air flow from the dry hammermills shall be controlled by the
baghouses (ID Nos. CD-HM-BHI1 through CD-HM-BHS), the WESP (ID
No. CD-WESP), and the RTO (ID No. CD-RTO). Under normal
operations, all air flow from the baghouses on the dry hammermills shall be
ducted to the dryer furnace for treatment by the WESP and the RTO. In the
event of reduced furnace/dryer operation, a portion of the air flow from the
baghouses on the dry hammermills may be ducted directly to the WESP for
treatment by the WESP and RTO. In the event of the shutdown of the
furnace/dryer system, all air flow from the baghouses on the dry
hammermills may be ducted directly to the WESP for treatment by the
WESP and RTO.”

17 22A.4.,5., and Removed Conditions relating to 15A NCAC 02Q .0207, 02Q .0304, and
6. 02Q .0504 as they are either no longer applicable or covered under the Title
V General Conditions.
22 22A.1.1 Modified language to reflect that the duration of cold start-up is typically 8

to 12 hours.
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IV. Process Description
The application includes a process description as follows:

Green Wood Handling - “Green” (i.e., wet) wood is delivered to the plant via trucks as either pre-chipped wood or
unchipped logs from commercial harvesting for on-site chipping. Purchased chips and bark are unloaded from trucks via
truck dumpers which gravity feed the chips and bark into hoppers. The hoppers feed a conveyor (IES-GWH) that transfers
the material to Green Wood Storage Piles IESGWSP-1 through 4) or to Bark Fuel Storage Piles (IES-BFSP-1 and 2).
Purchased chips are screened prior to transfer to the Green Wood Storage Piles.3 Conveyors transferring green wood chips
are partially enclosed. Green Wood Storage Pile No. 5 (IES-GWSP-5) is specifically used for storage of hardwood chips.
Green hardwood chips are unloaded via the truck dumpers and transferred to the dedicated hardwood storage pile by
front-end loader. Hardwood and softwood chips from their respective storage piles are transferred to a mix pile via a
front-end loader where they are manually mixed using a front-end loader. From the mix pile, the chips are then transferred
to a reclaim hopper (previously referred to as the Wet Hardwood Hopper) via front-end loader.4 From the hopper a drag
chain feeds the chips through an enclosed chute onto the enclosed conveyor to the Green Hammermills. Additionally, with
this application Enviva is incorporating previously unquantified emissions from chip screening as part of the Green Wood
Handling insignificant activity (IES-GWH).

Total emissions from all Green Wood Handling activities, including chip screening, are insignificant (i.e., less than 5 tpy).
Enviva is also making updates to the Green Wood Handling (IES-GWH) throughputs and moisture contents to more
accurately reflect material moisture weights and to account for material blending operations in the mix storage pile.

Debarking, Chipping, Bark Hog, and Bark Fuel Storage Piles and Bin - Logs are debarked by the electric-powered rotary
drum Debarker (IES-DEBARK-1) and then sent to the Chipper (IES-CHIP-1) to chip the wood to specification for drying.

Water spray will be used to control particulate emissions from the Debarker. Bark from the Debarker and purchased
bark/chips are transferred to the Bark Hog (IES-BARKHOG) via conveyor for further processing.

Material processed by the Bark Hog is transferred to the Bark Fuel Storage Piles (IES-BFSP-1 and 2) via conveyor. The
primary Bark Fuel Storage Pile (IES-BFSP-1) is located under a covered structure. The secondary Bark Fuel Storage Pile
(IES-BFSP-2) serves as overflow storage as needed. Following storage in the Bark Fuel Storage Piles (IES-BFSP-1 and 2),
the bark is transferred via a walking floor to a covered conveyor which feeds the fully enclosed Bark Fuel Bin (IES-BFB)
where the material is pushed into the furnace. As previously described, with this application Enviva is updating the
potential emissions for the Debarker to reflect a particulate control efficiency of 90% for use of water spray. The Debarker
is considered an insignificant activity per I5SA NCAC 02Q .0503 due to potential uncontrolled PM emissions less than 5

tpy.

Green Hammermills, Dryer, Dry Hammermills - Chipped wood used in pellet production is further processed by the three
(3) Green Hammermills (ES-GHM-1, 2, and 3) to reduce material to the proper size prior to drying. Exhaust from the
Green Hammermills is routed to the dryer line WESP/RTO control system (CD-WESP/CD-RTO-1) to control emissions
of particulate matter (PM), volatile organic compounds (VOC), and HAPs.

After processing by the Green Hammermills, green wood is conveyed to a single pass rotary Dryer system (ES-DRYER).
Direct contact heat is provided to the system via a 250.4 MMBtu/hr furnace that uses bark and wood chips as fuel. Green
wood is fed into the Dryer where the moisture content is reduced to the desired level and routed to four (4) identical
material recovery cyclones operating in parallel, which capture dried wood for further processing. Emissions from the
Dryer cyclones are combined into a common duct which includes the vent from the Green Hammermills (ES-GHM-1
through 3) and routed to a WESP (CD-WESP) for particulate, metallic HAP, and hydrogen chloride removal. Emissions of
VOC and organic HAP are controlled by a RTO (CD-RTO-1) following the WESP. The primary fuel for the RTO is
natural gas but propane may be used as a back-up.

Prior to pelletization, dried wood is reduced to the appropriate size using eight (8) Dry Hammermills operating in parallel
(ES-HM-1 through ES-HM-8). Each Dry Hammermill includes a material recovery cyclone for capturing additional dried
wood for further processing. Particulate emissions from each of the Dry Hammermills are controlled using individual
baghouses (CD-HM-BH1 through 8).
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As authorized by Permit No. 10365R05, Enviva will be implementing an air flow recirculation process in which a portion
of the exhaust from each Dry Hammermill will be recirculated back into the Dry Hammermill to reduce fresh intake air and
thus decrease the volume of air that is routed to the downstream control devices (i.e., the Dry Hammermill baghouse,
WESP and RTO). Specifically, the reduced Dry Hammermill exhaust stream will be routed to the Dry Hammermill
baghouse then through a quench system and then to either 1) the inlet of the furnace with subsequent control by the
WESP/RTO control system, 2) the inlet of the WESP/RTO control system, or a combination of the two. Since the WESP
and RTO were sized for full operation of the dryer alone, adding additional air flow from Dry Hammermills for treatment
requires that the furnace combustion air be reduced or replaced in its entirety. As such, the portion of Dry Hammermill
exhaust that is directed to the furnace (offsetting fresh combustion air) is automatically adjusted depending on the furnace
operating rate. At high furnace/dryer operating rates the air flow volume to the WESP and RTO are already maximized,
thus more of the Dry Hammermill exhaust must be sent to the furnace to replace incoming combustion air so as not to
exceed the air flow capacity of the WESP and RTO. At low furnace/dryer operating rates and associated exhaust rates more
of the Dry Hammermill exhaust is sent directly to the WESP.

At all times 100% of the Dry Hammermill exhaust will be controlled by a baghouse, WESP, and RTO. The furnace is not
a control device and has no impact on estimated potential to emit regardless of whether the Dry Hammermill exhaust is
routed to the inlet of the furnace or directly to the inlet of the WESP. As such, Enviva requests that Condition 2.2.A.3.n of
Air Quality Permit No. 10365R05 be modified, to more accurately reflect the actual operation of the Dry Hammermills.

The WESP will provide a reduction in PM, metallic HAP, and hydrogen chloride and the RTO will provide a reduction in
VOC and organic HAP/TAP emissions. The quench system is considered inherent process equipment that is required to
safely operate the RTO (i.e., reduce the risk of fire) and is not a control device. Safety interlocks will be installed to cease
operation of the Dry Hammermills if a minimum flow rate is not maintained in the quench system or in the event of a
malfunction that would prevent the WESP and/or RTO from controlling emissions from the Dry Hammermills.

With this application, Enviva is proposing modifications to optimize operation of the existing Dryer line RTO (CD-RTO)
including enlarging the ductwork and poppet valves to allow for more air flow and the addition of two (2) canisters with
combustion zone and additional burners. Enviva is also requesting authorization for injection of natural gas into the RTO
which will reduce the amount of combustion air added to the RTO, thereby increasing fuel efficiency and reducing
generation of NOX. The heat input of the RTO will be increased from 32 MMBtu/hr to 54.4 MMBtu/hr as a result of the
additional burners and natural gas injection. Potential emissions have been revised to reflect January 2020 compliance test
data for the Dryer, Green Hammermills, and Dry Hammermills.

Furnace and Dryer Bypass Stacks - Bypass stacks for the furnace and dryer are used to exhaust hot gases during start-ups
(for temperature control), shutdowns, and malfunctions. Specifically, the Furnace Bypass Stack is used in the following
situations:

- Cold Start-ups: The furnace bypass stack is 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 (approximately 15% of the maximum heat input rate). The
bypass stack is then closed, and the furnace is slowly brought up to a normal operating rate. Diesel fuel may be used as an
accelerant for cold start-up. The amount used per event is approximately 30 gallons and the annual usage is approximately
200 gallons; therefore, emissions resulting from diesel combustion are insignificant.

- Malfunction: The furnace can self-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 failures of, or interruptions
in, utility supply systems (e.g., electricity, compressed air, water/fire protection). As soon as the furnace aborts it
automatically switches to “idle mode” (defined as operation at up to a maximum heat input rate of 15 MMBtu/hr). The fuel
feed is then stopped and the heat input rate drops rapidly.

- Planned Shutdown: In the event of a planned shutdown, the furnace heat input is decreased and all remaining fuel is
moved through the system to prevent a fire. The remaining fuel is combusted prior to opening the furnace bypass stack.
The furnace bypass stack is not utilized until after the furnace achieves an idle state (15 MMBtu/hr or less). Until this time,
emissions continue to be controlled by the WESP and RTO.

Conditions under which the dryer bypass stack is used are as follow:
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- Cold Start-ups and Transition from Furnace Idle: The dryer bypass stack is used when the furnace is started up from a
cold shutdown and when the furnace transitions from idle mode to normal operation. Emissions are vented through the
dryer bypass stack for approximately 10 minutes as exhaust flow is transitioned from the furnace bypass stack to the WESP
and RTO. The Dryer is not operational during this time and emissions are due solely to combustion of fuel in the furnace.
Emissions during these brief transition periods are insignificant and are not separately quantified to avoid double-counting,
as these emissions are already accounted for under the furnace cold start-up and idle mode scenarios.

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

- Planned Shutdown: During planned shutdowns, as the remaining fuel is combusted by the furnace, the Operator reduces
the chip input to the dryer. When only a small amount of chips remain the dryer drum is emptied. The dryer bypass stack is
then opened, and a purge air fan is used to ensure no explosive build-up occurs in the drum. Emissions during this time are
negligible, as the furnace is directed to its abort stack (see furnace planned shutdown above) and the dryer is no longer
operating.

Use of the Furnace Bypass Stack for start-up and shutdown will not exceed 50 hours per year. Additionally, the furnace
may operate up to 500 hours per year in “idle mode” with emissions routed to the Furnace Bypass Stack. 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 furnace.
Emissions from start-up, shutdown, and furnace idle mode operations are quantified and included in the facility-wide
potential emissions presented in this permit application. Malfunctions are infrequent, unpredictable, and minimized to the
maximum extent possible. They cannot be permitted, as they are by definition, unplanned events. Malfunction emissions
cannot reasonably be quantified and are not included in the facility-wide potential emissions.

Dryer Duct Burners - As flue gas exits the dryer and begins to cool, wood tar can condense and coat the inner walls of the
dryer ducts creating a risk of fire. In order to prevent condensation from occurring and thus reduce the risk of fire, the duct
from the cyclone outlet to the ID fan and the duct used for exhaust gas recirculation and the WESP are each heated by a
low-NOX burner with a maximum heat input capacity of 2.5 MMBtu/hr. The two (2) burners combust natural gas or
propane as back-up and exhaust directly to the atmosphere. Potential emissions from each duct burner are below the
thresholds in 15A NCAC 02Q .0503(8) and they are thus considered insignificant activities. Enviva requests that the duct
burners be added to the list of insignificant activities.

Dried Wood Handling - Dried materials from the Dryer material recovery cyclones are conveyed to screening operations
that remove smaller wood particles. Oversized wood is diverted to the Dry Hammermills (ES-HM-1 through 8) for further
size reduction prior to pelletization, each of which is followed by a material recovery cyclone that is controlled by a
baghouse. Smaller particles passing through the screens bypass the hammermills and are pneumatically conveyed directly
to the material recovery cyclones for the Dry Hammermills. The screens may or may not be used during normal process
operations. There are several other conveyor transfer points located between the Dryer and Dry Hammermills comprising
the Dried Wood Handling (ES-DWH) emission source. These transfer points are completely enclosed with only two (2)
emission points that are controlled by individual baghouses (CD-DWH-BHI and 2). Potential emissions for Dried Wood
Handling have been revised to reflect January 2020 compliance test data.

Dried Shavings Handling - Dry shavings are also used in the pellet production process in addition to green chips and logs,
forgoing the drying process and thus reducing VOC and HAP emissions. Purchased dry shavings are unloaded from trucks
via a truck dumper into a hopper that gravity feeds material via enclosed conveyors to a bucket elevator that ultimately fills
a silo. Each of these material transfer points are entirely enclosed except for truck unloading (IES-DRYSHAVE). From the
silo, the dry shavings are then transferred via an enclosed screw conveyor to the Dry Hammermills for additional
processing.

Dry Hammermills - Prior to pelletization, dried wood is reduced to the appropriate size using eight (8) Dry Hammermills
operating in parallel (ES-HM-1 through ES-HM-8). Each Dry Hammermill includes a material recovery cyclone for
capturing additional dried wood for further processing. Particulate emissions from each of the Dry Hammermills are
controlled using individual baghouses (CD-HM-BH1 through 8).
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As authorized by Air Quality Permit No. 10365R05, an air flow recirculation process will be implemented in which a
portion of the exhaust from each Dry Hammermill will be recirculated back into the Dry Hammermill to reduce fresh
intake air and thus decrease the volume of air that is routed to the downstream control devices (i.e., the Dry Hammermill
baghouse, WESP and RTO). Specifically, the reduced Dry Hammermill exhaust stream will be routed to the Dry
Hammermill baghouse then through a quench system and then to either 1) the inlet of the furnace with subsequent control
by the WESP/RTO control system, 2) the inlet of the WESP/RTO control system, or a combination of the two. Since the
WESP and RTO were sized for full operation of the dryer alone, adding additional air flow from Dry Hammermills for
treatment requires that the furnace combustion air be reduced or replaced in its entirety. As such, the portion of Dry
Hammermill exhaust that is directed to the furnace (offsetting fresh combustion air) is automatically adjusted depending on
the furnace operating rate. At high furnace/dryer operating rates the air flow volume to the WESP and RTO are already
maximized, thus more of the Dry Hammermill exhaust must be sent to the furnace to replace incoming combustion air so as
not to exceed the air flow capacity of the WESP and RTO. At low furnace/dryer operating rates and associated exhaust
rates more of the Dry Hammermill exhaust can be sent directly to the WESP.

At all times 100% of the Dry Hammermill exhaust will be controlled by a baghouse, WESP, and RTO. The furnace is not
a control device and has no impact on estimated potential to emit emissions regardless of whether the Dry Hammermill
exhaust is routed to the inlet of the furnace or directly to the inlet of the WESP. The WESP will provide a reduction in PM
and metallic HAP and the RTO will provide a reduction in VOC and organic HAP/TAP emissions. The quench system is
considered inherent process equipment that is required to safely operate the RTO (i.e., reduce fire risk) and is not a control
device. Safety interlocks will be installed to cease operation of the Dry Hammermills if a minimum flow rate is not
maintained in the quench system or in the event of a malfunction that would prevent the WESP and/or RTO from
controlling emissions from the Dry Hammermills.

Hammermill Conveyors - The Hammermill Conveyors (ES-HMC) transport material from the material recovery cyclones
associated with the Dry Hammermills (ES-HM-1 through 8) to the pelletizing process. Emissions from the Hammermill
Conveyors are captured and controlled by the Hammermill Conveyor baghouse (CD-HMC-BH).

Pellet Mill Feed Silo - Sized wood from the Dry Hammermill material recovery cyclones is transported by a set of
conveyors to the Pellet Mill Feed Silo (ES-PMFS) prior to pelletization. Particulate emissions from the Pellet Mill Feed
Silo are controlled by a baghouse (CD-PMFS-BH).

Additive Handling and Storage - Additive may be used in the pellet production process to increase the durability of the
final product. Additive is delivered by truck in 2,000 pound supersacks, stored, and moved from storage to a feed system
via fork truck where it’s emptied into a hopper. The additive is transferred from the hopper via enclosed screw conveyor
and added to sized wood from the Pellet Mill Feed Silo discharge screw conveyor prior to transfer to the Pellet Mills. The
additive contains no hazardous chemicals or VOCs. Emissions from additive handling are below the thresholds in 15A
NCAC 02Q .0503(8) and it is thus considered an insignificant activity. After further engineering review Enviva has
decided not to install an Additive Storage Silo and baghouse (ES-ADD) and requests that these be removed from the
permit.

Pellet Mills and Coolers - Dried processed wood is mechanically compacted through pellet press dies. Exhaust from the
Pellet Mills is vented through the Pellet Cooler aspiration material recovery cyclones, to the emission controls as described
below, and then to the atmosphere. No resin or other chemical binding agents are used in the pelletization process. As part
of this application Enviva is proposing to install electric boilers to generate steam for use in the pelletizing process. The
boilers will not be sources of air emissions and are thus exempt from permitting. Use of steam in the pelletizing process
will improve the durability of the final product and will not result in an increase in emissions or production. Formed pellets
are discharged fr