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[Methanol (methyl alcohol)]
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[Methanol (methyl alcohol)]
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Review Engineer: Richard Simpson

Review Engineer’s Signature: Date:

Comments / Recommendations:

Issue: 10121/T06
Permit Issue Date: TBD, 2022
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Introduction and Purpose of Application

Enviva Pellets, LLC — Ahoskie Plant (referred to as EnvivaAHO or Ahoskie throughout this
document) currently holds Air Permit No. 10121TO05 with an expiration date of February 28, 2027 for
a wood pellets manufacturing plant in Ahoskie, Hertford County, North Carolina. The purpose of this
permitting action is for the processing of two applications: 502(b)(10) change pursuant to 15A
NCAC 02Q .0523 and renewal of the existing Title V permit pursuant to 15A NCAC 02Q .0513 with
modifications. The permit applications were complete on, August 14, 2017and September 2, 2020 (as
amended December 23, 2021). The December 23, 2021 amended renewal application replaces all
other versions of the previous application.

The renewal application was received at least nine months prior to the expiration date. Therefore, the
existing permit shall not expire until the renewal permit has been issued or denied. All terms and
conditions of the existing permit shall remain in effect until the renewal permit has been issued or
denied. This modification portion of the renewal application will also be processed in accordance
with 15A NCAC 02Q .0501(c)(1) and will go through a 30 day public notice and a 45 day EPA
review at this time. This permit action will address the following sources and control devices
associated with the applications:

. The plant is currently permitted to annually process wood up to 420,480 oven-dried tons (ODT) from
the wood-fired dryer system and up to 357,408 oven-dried tons (ODT) from the dry wood
hammermill system with both systems utilizing up to 30% softwood on a 12-month rolling basis. The
plant is currently permitted to annually process wood up to 481,800 oven-dried tons (ODT) of pellets
utilizing up to 45% softwood on a 12-month rolling basis. The plant consists of green wood
hammermills, bark hog, wood-fired rotary dryer, dried wood handling, dry hammermills, pellet
presses and coolers, product loadout operations, and other ancillary activities.

. Application 4600107.17A was submitted on August 14, 2017 to replace the integral wood dryer
transfer cyclone with a similar dryer cyclone. On August 23, 2017, a Division of Air Quality (DAQ)
Notification Acknowledgement letter was sent to the facility confirming the request qualifies as a
502(b)(10) change per 15A NCAC 02Q .0523.

. Application 4600107.20B was submitted on September 1, 2020 and complete with payment on
September 2, 2020. The application incorporated emission reduction efforts to comply with 15A
NCAC 02Q .0317 Avoidance Conditions for 15A NCAC 02D .0530: Prevention of Significant
Deterioration and 15A NCAC 02Q .0317 Avoidance Condition for 15A NCAC 02D .1112 112(qg)
Case-by-Case Maximum Available Control Technology (MACT) Standards for HAPs. After
additional control devices are installed per proposed permit 10121T06 Sections 2.2 A.2 and 3, the
facility will be permitted to increase potential facility wood from the dryer at 550,000 ODT per year,
final product throughput to 630,000 ODT per year, and increased softwood percentages to 100%.

. An amended version for application 4600107.20B was received on December 23, 2021 and replaces
any other version. The amended version was a response for a September 30, 2021 additional
information letter by DAQ along with updates to process equipment, emission factors, emissions
modeling, and monitoring parameters. Detailed updates are located in the Table of Changes in
Section 3.



History/Background/Application Chronology
July 6, 2016 - First time Title V permit No. 10121T04 was issued.

September 1-2, 2020 - Permit application 4600107.20B was received for several modifications and a
permit acknowledgement was sent to the facility to confirm completion of the application and
payment.

September 30, 2020 - DAQ permitting engineer requested the facility for additional information
regarding Compliance Assurance Monitoring (CAM), emission factor origination, updated flow
diagram and process information. A response was requested within 30 days.

January 5-20, 2021 - DAQ permitting Supervisors were requested by the Permitting Section
engineer Richard Simpson to comment on the draft permit and review. Comments were received and
included in the permit.

October 27, 2021 - The facility requested an extension to the additional information request since it
would replace the previous application with an updated version. A 60 day extension was approved.

December 23, 2021 - January 19, 2022 — The facility sent the amended version which included new
emissions modeling and sources. DAQ requested the electronic files associated with the application
and potential HAP emissions and the facility responded.

February 21, 2022 - DAQ requested CAM information related to the additional information letter.
The facility response was in a hard copy and the electronic file was submitted.

March 15-16, 2022 — A compliance inspection was performed by WaRO representative Kurt Tidd.
The conclusion of the inspection was: “The facility appeared to be operating in compliance with all
applicable Federal and State rules, regulations, and permit conditions at the time of the inspection.”

April 4, 2022 - DAQ modeling information was requested from the facility. The facility responded
appropriately.

April 18-26, 2022 — After internal review, DAQ edits were made to the modeling review and the
modeling was approved.

April 25, 2022 - Title V permit No. 10121T05 was issued for an associated ownership/name change.
The permit’s expiration date was changed to 2027 per current permitting processing for applications
processed after original expiration dates had been surpassed (with timely renewals in house).

April 29 — May 24, 2022 - The Washington Regional Office, the Stationary Source Compliance
Branch, and Permits supervisor were requested by the permitting engineer to comment on the draft
permit and review. Comments were received and included in the permit from DAQ.

May 25 — June 7, 2022 — The facility was requested by the Permitting Section to comment on the
draft permit and review. Comments were received and included in the permit. Details of comments
are included in Section IX of this review.

June 21-27, 2022 — Comments were received from Permits Chief and Supervisor and implemented
into the draft permit and review. The facility was provided a draft of the permit and review before
public notice.



July 13, 2022 — On Wednesday July 13, 2022, a notice of public hearing was published in the
Roanoke Chowan News Herald and on the DAQ website. A public hearing is scheduled for August
16, 2022. The public comment period ended August 19, 2022. Copies of the permit application
review and draft air permit were made available for public review.

TBD — The public hearing officer’s report was prepared and signed by DAQ engineer, TBD.

TBD — DRAFT permit was sent to the EPA for review. The required 45-day EPA review period

ended.

TBD - Title V Equipment Editor (TVEE) changes were approved by Jenny Sheppard TVEE

Coordinator.

TBD — Permit 10121T06 was signed and issued.

Permit Modifications/Changes and TVEE Discussion Complete table at the bottom

The following changes were made to Enviva Pellets, LLC — Ahoskie Plant, Ahoskie, NC., Air Permit No. 10121T05*.

Page No. Section Description of Changes
Cover N/A Updated cover letter with application number, permit numbers,
Letter and dates.
NA Attachment Added the “Notice Regarding the Right to Contest a Division of
Air Quality Permit Decision”.
Attachment | Insignificant Combined and moved green wood hammermill (IES-CHP2) to
Activities Section 1 as a significant activity. The description remains as
“green hammermill” and ID No. changes to ES-GHM-1.
Attachment | Insignificant Moved green wood handling and storage (IES-GWHS) to Section
Activities 1 as a significant activity. The description remains as “green
wood handling and storage” and ID No. changes to ES-GWHS.
Attachment | Insignificant Moved Dry Wood Handling (ID No. IES-DWH) to Section 1 as
Activities a significant activity and renamed identification to (ID No. ES-
DWH).
Attachment | Insignificant Removed pellet press system (IES-PP) since the source is
Activities already included in the pellet cooler exhaust.
Attachment | Insignificant Added two natural gas-fired low NOx double duct burners (each
Activities rated at 2.5 million Btu per hour) with identifications (ID Nos.
DDB-1 and IES-DDB-2).
Attachment | Insignificant Added the additive handling and storage with identification (ID
Activities No. IES-ADD).
Attachment | Insignificant Added the dry shavings handling and storage systems with
Activities identification (ID No. IES-DRYSHAVE) with a maximum
throughput of 100,000 ODT per year.
Attachment | Insignificant Removed electric powered green wood chipper (IES-CHP-1)
Activities since the chipping is done offsite.
Attachment | Insignificant Renamed identification to the two existing Diesel storage tanks
Activities from IST-1 and IST-2 to IES-TK-1 and IES-TK-2.
Attachment | Insignificant Added Diesel storage tank (ID No. IES-TK-3) with a capacity of
Activities 600 gallons and Diesel storage tank (ID No. IES-TK-4) with a
capacity of 1,000 gallons.




Page No. Section Description of Changes

Attachment | Insignificant Added a compressed natural gas terminal with identification (ID
Activities No. IES-CNGT).

Attachment | Insignificant Added maximum through put for the electric powered bark hog
Activities (IES-BARK) at 91,406 ODT per year.

Attachment | Insignificant Replaced the Diesel-fired fire water pump rated at 229
Activities horsepower instead of 300 horsepower.

Attachment | Insignificant Added two natural gas-fired boilers each rated at 9.9 million Btu
Activities per hour. ID Nos. IES-BOIL1 and IES-BOIL2.

Attachment | Table of Contents |Updated the Table of Contents and moved the List of Acronyms
from the end of the permit to this area of the permit.

New New Added three green hammermills with ID Nos. ES-GHM-2
through ES-GHM-4. All the green hammermills are controlled
by the existing precipitator (CD-WESP) in series with the new
oxidizer (CD-RTO).

New New Added one natural gas-fired regenerative thermal oxidizer rated
at 40 million Btu per hour. The ID No. is CD-RTO.

4,5 Section 1, Deleted the dryer cyclone as a control device (CD-DC) since it

Section 2.1 A. is integral in transporting product. After CD-WESP, the
exhaust from the existing dryer (ES-DRYER) will be controlled
by the new oxidizer (CD-RTO).

New New Added the existing furnace bypass stack with Diesel startup.
The ID No. is ES-FURNACEBYP

4,5 Section 1, Added two dry wood hammermills with 1D Nos. of ES-DHM-6

Section 2.1 A. and ES-DHM-7. Added existing dust control system with an ID
No. of ES-DCS. Deleted the dry wood hammermills simple
cyclones (CD-DHM-C1 through CD-DHM-C4) as control
devices since they are integral in transporting product.

4,5 Section 1, All of the dry hammermills and the dust control system exhausts

Section 2.1. A to the existing fabric filters then to either the dryer or the
precipitator. All exhaust from the referenced sources are always
controlled by the fabric filters in series with the precipitator in
series with new oxidizer (CD-RTO). Added footnote 1 at the
bottom of Section 1.

New New Added the dry shavings hammermill with integral cyclone and
an ID No. of ES-DSHM. The exhaust from ES-DSHM is
controlled by existing bin vent filter ECD-DWDS-BV in series
with the new oxidizer CD-RCO.

New New Added one natural gas-fired regenerative catalytic oxidizer (20
million Btu per hour heat input) that can operate as a regenerative
thermal oxidizer. The ID No. is CD-RCO.

4,5 Section 1, The exhaust from the existing dry wood day silo (ES-DWDS)

Section 2.1 A. is controlled by the existing bin vent filter (CD-DWDS-BV) in

series with the new oxidizer (CD-RCO).

4,5 Section 1, Added one new pellet cooler with an ID No. of ES-CLR6 and

Section 2.1 A. one new simple cyclone with an ID No. of CD-CLR-C4. All of

the pellet coolers’ exhaust are controlled by the cyclones in
series with new oxidizer (CD-RCO).

New New To the table, added PSD and HAP avoidance conditions and

regulations for 02D .0614, 02D.1100, and 02D .1806.




Page No. Section Description of Changes

5 Section 2.1 A For the appropriate sources and control devices, added
emission limitations, monitoring, recordkeeping, and reporting
for 02D .0515, 02D .0516, and 02D .0521.

5 Section 2.1 A Moved the dry hammermills and associated control devices to
new Section 2.1 B. For the appropriate sources and control
devices, added emission limitations, monitoring,
recordkeeping, and reporting for 02D .0515, 02D .0516, and
02D .0521.

5 Section 2.1 A Moved the dried wood day silo, pellet mill feed silo, pellet
coolers, fines bin, finished product handling, truck loadout and
pellet loadouts and associated control devices to new Section
2.1 C. For the appropriate sources and control devices, added
emission limitations, monitoring, recordkeeping, and reporting
for 02D .0515, 02D .0516, and 02D .0521.

New New Added the Facility-wide Emissions Sources Table.

9 Sections 2.2 A.1.  |Moved Section 2.2 A.1 to Section 2.2 A.10 (Fugitive Dust
Emission Sources).

9 Sections 2.2 A.2.  |Moved Section 2.2 A.2 to Section 2.2 A.6 (Toxic Air Pollutant

Emission limitation and Requirements). Updated 15A NCAC
02D .1100 requirements to the current shell.

10 Sections 2.2 A.3.  |Moved Section 2.2 A.3 to Section 2.2 A.8 (Emission Rates
Requiring a Permit). Updated 15A NCAC 02Q .0711
requirements to the current shell.

11 Sections 2.2 A.4.  |Moved Section 2.2 A.4 to Section 2.2 A.1. Added existing
throughput limits to the wood-fired dryer, the dry hammermills,
and the pellet cooler systems (Existing PSD Avoidance
Conditions).

New New Added PSD Avoidance Conditions for PM, PM10, PM2.5,
NOx, VOC, and CO with throughput limits, emission testing,
monitoring, recordkeeping, and reporting requirements after
construction is completed.

New New Added Avoidance Conditions for HAPS that includes, emission
testing, monitoring, recordkeeping, and reporting requirements
after construction is completed.

New New Added Compliance Assurance Monitoring for the appropriate
sources including requirements before and after construction.
New New Added approved modeled Toxic Air Pollutant Emission

limitation and Requirements for the appropriate sources after
construction.

New New Added 15A NCAC 02D .1806 regulation.

New New Added “Construction Schedule”.

13-21 Section 3 The General Conditions were updated to the latest version of
DAQ shell.

*This list is not intended to be a detailed record of every change made to the permit but a summary of those changes.

The changes mentioned above will be made to the Title V Equipment Editor (TVEE) under this permit
application.



Title V Renewal/ Modification Description

The flow diagram is located in Attachment 1. The wood pellet manufacturing description is detailed
in the application as follows:

A. Green Wood Handling and Storage (ID Nos. ES-GWHS), Bark Hog (IES-BARK), and Green
Wood Fuel Storage Bin (IES-GWFB)
“Green” (i.e., fresh cut) pre-chipped wood and bark are delivered to the plant via trucks from
commercial harvesting and chipping operations and removed from the trucks using four (4) truck
tippers. Oversized green wood material is removed from the pre-chipped wood and is transferred
to the bark fuel storage pile for use in the furnace as fuel. Pre-chipped wood for drying is
transferred by front end loader to the green wood storage piles and/or mixed wood storage pile.
From the storage piles, the pre-chipped wood is placed into either the fresh reclaim hopper or the
mixed reclaim hopper for processing in the green hammermills.

Purchased bark is removed from trucks using a truck tipper and the bark is then transferred by
front end loader to the bark fuel storage pile for use as furnace fuel. The bark and oversized
green wood material are placed into the bark reclaimer hopper for transfer through the fuel
screener where oversized material is separated and hogged in the bark hog (IES-BARK) prior to
being utilized as fuel. Following the fuel screener and bark hog, the bark and wood chips are
transferred to an enclosed green wood fuel storage bin (IES-GWFB) where the material is pushed
into the furnace. All transfer points and storage piles associated with the wood yard are included
in the green wood handling and storage source (ES-GWHS).

Pre-dried wood, also referred to as Dry Shavings, is received by truck, unloaded by a truck tipper,
and then transferred to storage and processing by front end loader.

B. Green Hammermills (ES-GHM-1 through ES-GHM-4)
Prior to drying, chips from the green softwood and/or mixed wood storage piles are processed in
the green hammermills to reduce material to the proper size. In this application, Enviva is
requesting approval to construct and operate three (3) new green hammermills (for a total of four
(4) units) at the Ahoskie plant. Also, pursuant to this application, Enviva is requesting to remove
the existing green hammermill (IES-CHP2) from the Insignificant Activities List and include all
green hammermills as emissions sources (ES-GHM-1 through ES-GHM-4). Emissions from the
green hammermills will be routed for control to the existing dryer WESP (CD-WESP) and the
proposed dryer RTO (CD-RTO).

C. Dryer (ES-DRYER) and Double Duct Burners (IES-DDB-1 and IES-DDB-2)
The existing dryer (ES-DRYER) uses direct contact heat provided to the system viaa 175.3
MMBtu/hr total heat input furnace that uses bark and oversized wood chips as fuel.
Green wood is fed into the dryer where moisture content is reduced to the desired level and
routed to a simple cyclone for material recovery. Exhaust from the cyclone is routed to the
existing dryer WESP (CD-WESP) for particulate, metallic HAP, and hydrogen chloride removal.
In order to reduce VOC and HAP emissions from the dryer and other sources, the Ahoskie plant
is proposing to construct and operate an RTO (CD-RTO). The dryer RTO will receive the
exhaust from the existing dryer WESP (CD-WESP) to control VOC and HAP emissions
generated during drying operations. Pursuant to this application, the dryer RTO (CD-RTO) will
also control emissions from the green hammermill and dry hammermill operations.

As exhaust gas exits the dryer and begins to cool, wood tar (i.e., pitch) can condense and coat the
inner walls of the dryer ducts creating a risk of fire. To prevent build-up of pitch and thus reduce
the risk of fire, the two dryer ducts (herein referred to as double ducts) will be heated.



The duct from the cyclone outlet to the ID fan will be heated by one low-NOXx burner with a
maximum heat input rating of 2.5 MMBtu/hr. A second 2.5 MMBtu/hr low-NOx burner will be
used to heat the duct used for exhaust gas recirculation to the WESP. The double duct burners
(IES-DDB-1 and IES-DDB-2) will combust natural gas and will exhaust directly to atmosphere.

. Furnace Bypass Stack (ES-FURNACEBYP)

The Furnace Bypass stacks are used to exhaust hot gases during start-ups (for temperature

control) and planned shutdowns. Specifically, the Furnace Bypass Stacks are used in the

following situations:

- Cold Start-ups: The furnace bypass stacks are used when the furnace is started up from a
cold shutdown until the refractory is sufficiently heated and can operate 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. The furnace bypasses are limited
to no more than 50 hours per year for cold start-ups (for temperature control). The furnace
bypass shall not be utilized at the same time and shall be limited to a cold startup of 15%
maximum heat input or 26.3 million Btu/hr. Diesel fuel as a startup accelerant shall be
limited to 30 gallons per startup and 200 gallons per year. Emissions resulting from diesel
combustion are insignificant. The maximum sulphur content of any diesel fuel received and
burned shall not exceed 0.5 percent by weight.

- 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 during the shutdown
period. 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.

- ldle Mode: The purpose of operation in “idle mode” is to maintain the temperature of the fire
brick lining in furnace 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. Idle
mode is defined as maximum heat input of 15 million Btu per hour and operation up to 500
hours per year and with emissions routed to the Furnace Bypass Stack.

- Malfunction: The furnace automatically aborts to the bypass stack in the event of a
malfunction. Aborts may be triggered by failsafe interlocks associated with the furnace or
dryer and emissions control systems or utility supply systems. Typically interlocks divert
flue gas to the bypass stacks in the event of loss of utilities (electricity, water, compressed air
or fuel), when monitoring conditions exceed safe operating ranges (temperature, pressure,
flowrate) or in the event of a spark detection within the wood drying system and flue gas
treatment areas. 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
stopped, and the heat input rate drops rapidly.

Conditions under which the dryer bypass stack will be used are as follows:

- 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 facility-wide potential emissions.



E. Dried Wood Handling (ES-DWH), Dry Hammermills (ES-DHM-1 through ES-DHM-7), and
Dust Control System (ES-DCS)
Dried wood from the dryer material recovery integral cyclone is conveyed to the dry
hammermills via the dried wood handling system. The dried wood handling emission source
(ES-DWH) consists of partially enclosed conveyor systems, conveyor transfer points along the
post-dryer conveyance system, an enclosed screener, and dry hammermill surge bins. Emissions
are fugitive in nature. Due to updated emissions estimates, this source will no longer be
considered insignificant and therefore Enviva requests the ID be changed from IES-DWH to ES-
DWH.

Dried wood will be routed to one of seven (7) dry hammermills (ES-DHM-1 through ES-DHM-7)
for further size reduction prior to pelletization. The Ahoskie plant is currently permitted to
operate five (5) dry hammermills; however, Enviva is requesting authorization to construct and
operate two (2) additional dry hammermills with this application. Each existing and proposed dry
hammermill includes an associated material recovery cyclone that is routed to one of three (3)
baghouses (CD-DHM-FF1 through CD-DHM-FF3) for particulate matter (PM) control.

As previously discussed, Enviva is proposing to control VOC emissions from the dry
hammermills using a new RTO (CD-RTO) that will be installed downstream of the existing dryer
WESP. An air flow recirculation process will be implemented to route a portion of the exhaust
from each dry hammermill cyclone back into 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 downstream
control devices. The dry hammermill exhaust will be routed to baghouses, followed by a quench
duct and then to either the dryer furnace (ES-DRYER), the dryer WESP (CD-WESP), or a
combination of the two, before entering the RTO (CD-RTO).

All air flow from the dry hammermills is controlled by bagfilters (ID Nos. CD-DHM-FF1
through CD-DHM-FF3), the WESP (ID No. CD-WESP), and the RTO (ID No. CD- RTO).

Under normal operations, all air flow from the bagfilters on the dry hammermills is ducted to the
dryer furnace prior to treatment by the WESP and the RTO. In the event of reduced furnace/dryer
operation, a portion of the air flow from the bagfilters on the dry hammermill is ducted directly to
the WESP for treatment by the WESP in series with the RTO. In the event of the shutdown of the
furnace/dryer system, all air flow from the bagfilters on the dry hammermills is ducted directly to
the WESP and RTO. The purpose of the quench duct is to protect the RTO by reducing the risk
of fire. Interlocks will be installed to cease operation of the dry hammermills if a minimum flow
rate is not maintained in the quench duct or if the furnace/WESP/RTO system ceases normal
operation.

The furnace is not a control device and has no impact on estimated potential to emit. 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 highest pollutant inlet loading to the control devices will
occur when the furnace and dryer are operating at maximum capacity with all dry hammermill
exhaust routed to the inlet of the furnace. 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.

Milled wood from the dry hammermill material recovery integral cyclones is transferred to the
enclosed dry hammermill system discharge collection drag chain conveyor, then to the pellet mill
feed silo infeed drag chain conveyor, and then to the pellet mill feed silo infeed screw conveyor.
The dust control system (ES-DCS) collects PM from the transfer of dried wood fiber to the dry
hammermill pre-screener, the dry hammermill area, the material recovery cyclone located
downstream of the dried wood day silo (ES-DWDS), and finished product handling. The



collected material is routed to the existing dry hammermill baghouse, CD-DHM-FF3, which will
be routed to the proposed quench duct and then to either the dryer furnace (ES-DRYER), the
dryer WESP (CD-WESP), or a combination of the two, before entering the proposed RTO (CD-
RTO).

Dry Shavings Handling and Storage (IES-DRYSHAVE), Dried Wood Day Silo (ES-DWDS), and
Dry Shavings Hammermill (ES-DSHM)

In addition to green chips, purchased dry wood and shavings are also used to produce pellets.
These pre-dried wood/shavings bypass the green hammermill and drying processes and thus
minimizes on-site VOC and HAP emissions. Purchased dry wood/shavings are unloaded from
trucks via a truck tipper. Purchased dry wood/shavings are transported via frontend loader to a
covered storage pile from which they are fed to a dedicated dry shavings hammermill (ES-
DSHM). Milled purchased dry wood/shavings exiting the dedicated dry shavings hammermill
are conveyed to a rotary valve where the material enters the high pressure blow line (HPBL) for
transfer to the dried wood day silo (ES-DWDS). Emissions from loading and unloading of the
silo are controlled by the dried wood day silo bin vent filter (CD-DWDS-BV). From the dried
wood day silo, the milled dry shavings are transferred to a material recovery integral cyclone and
then to an enclosed screener prior to transfer to the pellet mill feed silo infeed drag chain
conveyor, followed by the pellet mill feed silo infeed screw conveyor which transfers material to
the pellet mill feed silo (ES-PMFS).

Pursuant to this application, Enviva is requesting to include the existing dry shavings handling
and storage source (IES-DRYSHAVE) and the existing dry shavings hammermill (ES-DSHM) in
the permit. Currently, exhaust from the dry shavings hammermill is routed to a material recovery
cyclone. A portion of the cyclone exhaust is recirculated back to the front of the dry shavings
hammermill (ES-DSHM) and the remainder of the exhaust gases are routed to the dried wood day
silo (ES-DWDS) that is controlled by the dry wood day silo bin vent filter (CD-DWDS-BV).
Pursuant to this application, Enviva is proposing to route the dry wood day silo bin vent filter
(CD-DWDS-BV) exhaust stream to the proposed quench duct and RTO/RCO (CD-RCO) to
reduce VOC and HAP emissions from the dry shavings hammermill (ES-DSHM).

. Pellet Mill Feed Silo (ES-PMES)

Milled wood from the Dry Hammermill material recovery integral 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 bin vent filter (CD-PMFS-BV).

. Additive Handling and Storage (IES-ADD)

Additive may be used in pellet production to act as a lubricant for the dies and increase the
durability of the final product. The additive is received in 2000 Ib supersacks and emptied into a
hopper. The additive is transferred from the hopper via enclosed screw conveyor and is added to
milled wood from the pellet mill feed silo discharge screw conveyor prior to transfer to the pellet
mills. Because of minimal particulate matter emissions, the additive Handling and Storage (IES-
ADD) activities are an insignificant activity. The additive contains no hazardous chemicals or
VOCs.

Pellet mills and Pellet Coolers (ES-CLR-1 through ES-CLR-6)

Milled wood is mechanically compacted through presses in the pellet mills. Pursuant to this
application, exhaust from the pellet mills and pellet mill conveyors will be vented through the
pellet cooler aspiration material recovery cyclones (CD-CLR-C1 through CD-CLR-C4) and
pollutant controls as described below, and then to the atmosphere.

Formed pellets are currently discharged into one of five (5) pellet coolers (ES-CLR1 through ES-
CLR5). With this application, Enviva is proposing to install two (2) additional pellet mills and
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one (1) pellet cooler (ES-CLR®6) for a total of twelve (12) pellet mills and six (6) pellet coolers.
Similar to the existing pellet coolers, one (1) simple cyclone (CD-CLR-C4) is being proposed to
receive the air stream from the two (2) new pellet mills and one (1) new pellet cooler (ES-CLR®).

Following the material recovery cyclones (CD-CLR-C1 through CD-CLR-C4), the captured
material is conveyed to a rotary feeder to the HPBL that routes the material to the pellet mill feed
silo (ES-PMFS). All exhaust from the pellet mills and pellet coolers is proposed to be routed to a
guench duct and RTO/RCO (CD-RCO) to reduce VOC and HAP emissions prior to venting to the
atmosphere. The quench duct is considered inherent process equipment that is required for the
oxidizer (CD-RCO) to operate safely (reduce the risk of fire). A safety interlock will be installed
to cease operation of the pellet mills and coolers if a minimum flow rate is not maintained or the
oxidizer is not ready for operation. The oxidizer will operate in catalytic mode with thermal mode
as a back-up during catalyst cleaning.

Finished Product Handling (ES-FPH), Fines Bin (ES-FB), Pellet Loadout (ES-PL1 and ES-PL2)
and Truck Loadout Bin (ES-TLB)

Following the pellet coolers, pellets are conveyed to finished product handling (ES-FPH) where
the final product is conveyed across a pellet screener, onto a collection conveyor, and then to a
bucket elevator where it is dropped through pipe chutes onto a belt that feeds the truck loadout
bin (ES-TLB). From the bin, pellets are gravity fed onto two (2) transfer belts per loading station
which transfer pellets to a shuttle belt that drops pellets into trucks through one of two (2)
covered chutes (ES-PL1 and ES-PL2). Finished product handling (ES-FPH), truck loadout bin
(ES-TLB), and pellet loadout (ES-PL1 and ES-PL2) emissions are vented into the finished
product handling baghouse (CD-FPH-BF) as a fire prevention measure to prevent any build-up of
dust on surfaces within the finished product handling building. Fines from the finished product
handling baghouse (CD-FPH-BF) are directed through an air lock to the HPBL and pneumatically
transferred to the fines bin (ES-FB) which is controlled by a separate baghouse (CD-FB-BV).
Collected fines are reintroduced into the pellet production process.

. Emergency Generator (IES-EG), Fire Water Pump Engine (IES-FWP), and Diesel Storage Tanks
(IES-TK-1 through IES-TK-4)

The plant has a 350 bhp Diesel-fired emergency generator (IES-GN) for emergency operations
and is proposing to replace the existing 300 bhp Diesel-fired fire water pump engine with a new
229 bhp Diesel-fired fire water pump engine (IES-FWP). Aside from maintenance and readiness
testing, the generator and fire water pump engines are only utilized for emergency operations.

The plant also includes several Diesel storage tanks. With this application, Enviva proposes to
rename two (2) existing tanks that are in the permit from IST-1 and IST-2 to IES-TK-1 and IES-
TK-2 and add two (2) other existing Diesel storage tanks to the permit (IES-TK-3 and IES-TK-4).
Diesel for the existing emergency generator (IES-EG) is stored in a tank of up to 2,500 gallons
capacity (IES-TK-1) and Diesel for the fire water pump engine is stored in a tank of up to 500
gallon capacity (IES-TK-2). IES-TK-3 (up to 600 gallon capacity) is used to fill mobile
equipment in the wood yard and the fire pump Diesel engine tank (IES-TK-2). IES-TK-4 (up to
1,000 gallon capacity) is used to provide fuel for front-end loaders and other facility equipment.

. Compressed Natural Gas (CNG) Terminal (IES-CNGT)

With this application, Enviva is proposing to add a compressed natural gas (CNG) terminal (IES-
CNGT). CNG will serve as a backup fuel to the primary fuel, natural gas, which will be used for
combustion by the burners in the dryer RTO (CD-RTO), the pellet cooler RTO/RCO (CD-RCO),
and the two double duct burners (IES-DDB-1 and IES-DDB-2). Note that there are no
guantifiable emissions from this source and it is classified as an insignificant activity in
accordance with 15A NCAC 02Q .0503(8).
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M. Natural Gas-fired Boilers (IES-BOIL-1 and IES-BOIL-2)
Enviva is proposing to install two (2) natural gas-fired boilers each with a maximum heat input
capacity of 9.9 MMBtu/hr. The boilers will be used to provide low pressure steam to the pellet
mills. Steam will be injected into the raw wood fibers prior to the pelletizing process and will act
as a lubricant. The boilers will be considered insignificant activities based on potential emissions.

Potential Emissions

The following table is the estimated potential to emit (PTE) from the first time Title V application.
Detailed facility-wide emissions for criteria pollutants are located in Appendix 1 of this review.

Enviva’s VOC NO, PM PMo PM,s | SO» CO COze Total

Estimated (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) HAPS

PTE (tpy)
Baseline

Permit 391.60 | 183.98 | 129.66 | 129.63 | 129.63 | 19.2 45.09 | 162,292 | 29.88
10121705

12/29/2021
Proposed
Modification
Addendum

125.43 | 146.04 | 55.95 | 53.63 | 45.49 | 19.42 | 173.65 | 238,661 | 23.5

Change in
Estimated | -266.17 | -37.94 | -73.71 | -76.00 | -84.14 | +0.22 | +128.56 | +76,369 | -6.38
PTE

A. Green Wood Handling and Storage (ES-GWHS)
Particulate emissions will occur during chip and bark receiving, conveying, and handling
operations. 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 1.

B. Green Wood Storage Piles and Bark Fuel Storage Piles (ES-GWHS)
Particulate emission factors used to quantify emissions from storage pile wind erosion for the
green wood storage piles and bark fuel storage piles were calculated based on USEPA’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
Northampton, North Carolina. The mean silt content of 0.0094% is based on data for bark from
NCASI Special Report 15-01 with appropriate contingency based on engineering judgement®.
The exposed surface area of the pile was calculated based on worst-case pile dimensions.

VOC emissions from storage piles were quantified based on the exposed surface area of the pile
and emission factors from the National Council for Air and Stream Improvement (NCASI)*A.
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 1.

C. Bark Hog (IES-Bark)

12



PM emissions occur as a result of bark processing. Potential PM emissions from the bark hog
were quantified based on emission factors from EPA’s 4IRS 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. PM emissions from the bark hog are minimal due to the high
moisture content of green wood (~50%). 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 for the bark hog are included in Appendix 1.

. Green Wood Fuel Storage Bins (IES-GWFB)

Bark is transferred from the fuel storage piles via a walking floor to a covered conveyor and then
to the fully enclosed Green Wood Fuel Storage Bin (IES-GWFB). Due to complete enclosure of
the Green Wood Fuel Storage Bins (IES-GWFB), emissions from transfer of material into the bin
were not specifically quantified.

Dryer (ES-DRYER), Green Hammermills (ES-GHM-1 through ES-GHM-4), Dry Hammermills
(ES-DWH-1 through 7), and the Dust Control System (ES-DCS)

Exhaust from the dryer will be routed to a WESP and RTO (CD-RTO) for control of PM, VOC,
and HAP. The green hammermills will share the dryer’s existing WESP and proposed RTO for
control of PM, VOC, and HAP. For potential-to-emit emissions estimates, green hammermill
emissions are accounted for under the dryer WESP and RTO (CD-RTO). Exhaust from the dry
hammermills and dust control system (ES-DCS) will also be controlled by the dryer WESP and
the proposed RTO (CD-RTO). Emissions from the dry hammermills and dust control system are
therefore also accounted for under the dryer RTO (CD-RTO). Emissions of CO, NOx, VOC, and
PM are based on emission factors developed from process knowledge and engineering judgment.
Potential emissions of sulfur dioxide (SO2) from green wood combustion were calculated based
on the heat input of the furnace and an emission factor for wood combustion from AP-42, Section
1.6, Wood Residue Combustion in Boilers. HAP and toxics air pollutant (TAP) emissions were
calculated based on emission factors from AP-42 Section 1.6, Wood Residue Combustion in
Boilers,® and factors based on process knowledge and engineering judgment.

Emissions of CO and NOx generated during thermal oxidization of VOC in the dry hammermill
exhaust stream by the RTO were calculated based on AP-42 Section 1.4, Natural Gas Combustion
and the maximum high heating value of the anticipated VOC constituents®.

Emissions from natural gas combustion by the RTO were calculated based on AP-42 Section 1.4,
Natural Gas Combustion®. Detailed emission calculations are included in Appendix 1.

Furnace Bypass (Cold Start-up)

Potential emissions of CO, NOx, SO2, PM, VOC and HAP for furnace bypass conditions were
calculated based on emission factors from AP-42 Section 1.6, Wood Residue Combustion in
Boilers®. Emissions were based on 15% of the maximum heat input capacity (26.3 million Btu
per hour) of the furnace and 50 hours per year of operation. Diesel fuel may be used as an
accelerant for cold start-ups; however, as the amount used per event is typically 15 — 30 gallons
and the annual usage is typically 100 — 200 gallons, emissions resulting from the use of Diesel
fuel are insignificant and are not included in the ES-FURNACEBYP emission estimates. Detailed
potential emissions calculations are included in Appendix 1.

. Furnace Bypass (Idle Mode)

The furnace may operate up to 500 hours per year in “idle mode”, which is defined as operation
up to a maximum heat input rate of 15 MMBtu/hr. During this time, emissions will exhaust out
of the furnace bypass stacks. Potential emissions of CO, NOX, SO2, PM, VOC, and HAP were
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calculated based on emission factors from AP-42 Section 1.6, Wood Residue Combustion in
Boilers®. Detailed potential emission calculations are included in Appendix 1.

. Double Duct Burners (IES-DDB-1 through IES-DDB-2)

Emissions from natural gas combustion by the double duct burners (IES-DDB-1 through IES-
DDB-2) were calculated based on AP-42 Section 1.4, Natural Gas Combustion, AP-42 Section
1.5, and NC DAQ’s Natural Gas Combustion Spreadsheet. Detailed emission calculations are
included in Appendix 1. Per 15A NCAC 02Q .0503, the double duct burners (IES-DDB-1
through IES-DDB-2) are considered insignificant activities because potential uncontrolled criteria
pollutant and HAP emissions are less than 5 tpy and 1,000 Ib/yr respectively.

Dried Wood Handling (ES-DWH)

As previously described in Section 4, Dried Wood Handling (ES-DWH) has a partially enclosed
conveyor systems and conveyor transfer points located after the dryer. Particulate matter
emissions from transfers associated with ES-DWH were calculated based on AP-42 Section
13.2.4, Aggregate Handling and Storage Piles'. VOC and HAP emissions were calculated based
on emission factors derived from process knowledge and engineering judgement. Detailed
potential emission calculations are provided in Appendix 1.

Dry Shavings Handling (IES-DRYSHAVE)

Particulate emissions occur during unloading of dry shavings to the dry shavings truck tipper and
dry shavings handling and storage activities (IES-DRYSHAVE). Potential emissions from dry
shavings transfer activities associated with IES-DRYSHAVE were calculated based on AP-42,
Section 13.2.4, Aggregate Handling and Storage Piles." Per 15A NCAC 02Q .0503, the Dry
Line Hopper is an insignificant activity due to uncontrolled emissions below 5 tpy. Detailed
potential emission calculations are provided in Appendix 1.

. Pellet Mill Feed Silo (ES-PMFS)

The Pellet Mill Feed Silo is equipped with a bin vent filter (CD-PMFS-BV) to control PM
emissions associated with silo loading and unloading operations. PM emissions are calculated
based on an exit grain loading rate and the maximum exhaust flow rate of the baghouse. Potential
emission calculations are provided in Appendix 1.

Additive Handling and Storage (IES-ADD)

An additive may be used in the pellet production process to increase the durability of the final
product. Potential emissions from transfer activities associated with Additive Handling (IES-
ADD) were calculated based on AP-42, Section 13.2.4, Aggregate Handling and Storage Piles'.
Detailed potential emissions calculations are provided in Appendix 1. Per 15A NCAC 02Q
.0503, Additive Handling and Storage (IES-ADD) is considered an insignificant activity because
potential uncontrolled PM emissions are less than 5 tpy. Potential emission calculations are
provided in Appendix 1.

. Dry Shavings Hammermill (ES-DSHM), Dried Wood Day Silo (ES-DWDS), and Pellet Mills
and Pellet Coolers (ES-CLR1 through ES-CLR6)

The dry shavings hammermill (ES-DSHM), which processes purchased dry shavings prior to
conveyance and storage in the dried wood day silo (ES-DWDS), generates PM, HAP, and VOC
emissions. The dry shavings are combined with dried milled wood and are processed in the pellet
mills and pellet coolers (ES-CLR1 through ES-CLR®6).

The pellet mills and pellet coolers (ES-CLR1 through ES-CLR6) generate PM, HAP, and VOC
emissions during the forming and cooling of wood pellets. The two (2) existing multicyclones
(CD-CLR-C1 and CD-CLR-C2) each control emissions from four (4) pellet mills and two (2)
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pellet coolers (ES-CLR1 through 4). An existing simple cyclone (CD-CLR-C3) controls
emissions from an additional two (2) pellet mills and one (1) pellet cooler (ES-CLRS).
With this application, Enviva is proposing to install a new simple cyclone (CD-CLR-C4) to
control PM emissions from the two (2) new pellet mills and new pellet cooler (ES-CLRO6).

The exhaust streams from the pellet mills and pellet coolers (ES-CLR1 through ES-CLR6), as
well as exhaust from the dry shavings hammermill (ES-DSHM), via the dried wood day silo (ES-
DWDS), will be routed to a quench duct and then to an oxidizer (CD-RCO) for VOC and HAP
control. The quench duct is considered inherent process equipment that is required to be installed
for the oxidizer (CD-RCO) to operate safely (reduce the risk of fire) and is not a control device.
A safety interlock will be installed to cease operation of the pellet mills and coolers if a minimum
quench flowrate is not maintained. PM, VOC, and HAP/TAP emissions from the pellet mills,
pellet coolers, the dry shavings hammermill, and the dried wood day silo were quantified at the
outlet of the oxidizer (CD-RCO) based on process knowledge and engineering judgment.
Controlled VOC and HAP/TAP emissions were conservatively based on process information and
an appropriate contingency based on engineering judgement. The oxidizer will primarily operate
in catalytic mode with thermal mode as a back-up during catalyst cleaning; however, the
destruction efficiency of the control device is comparable in either mode of operation. Detailed
calculations are provided in Appendix 1.

. Natural Gas Boilers (JES-BOIL-1 and IES-BOIL-2)

Potential emissions from natural gas combustion by the proposed boilers were quantified based
on the maximum heat input capacity of the boilers (9.9 MMBtu/hr each) and emission factors
from AP-42 Chapter 1.4, Natural Gas Combustion’. Annual emissions are based on continuous
operation (8,760 hours per year). Detailed potential emissions calculations are provided in
Appendix 1.

. Fines Bin (ES-FB), Truck Loadout Bin (ES-TLB), Pellet Loadout (ES-PL1 and ES-PL2), and
Finished Product Handling (ES-FPH)

Particulate emissions from transfers associated with finished product handling (ES-FPH), the
truck loadout bin (ES-TLB), and the pellet loadout (ES-PL1 and ES-PL2) are controlled by the
finished product handling baghouse (CD-FPH-BF). Fines from the finished product handling
baghouse (CD-FPH-BF) are directed to the fines bin (ES-FB) which is controlled by a baghouse
(CD-FB-BV). Potential PM emissions were calculated based on an exit grain loading rate and the
exhaust flow rate for each baghouse. Detailed potential emissions calculations are provided in
Appendix 1.

Emergency Generator (IES-EG) and Fire Water Pump Engine (IES-FWP)

Operation of the emergency generator and fire water pump generates emissions of criteria
pollutants and HAP. Potential PM, NOx + non-methane hydrocarbon (NMHC), and CO
emissions from operation of the emergency generator and fire water pump were calculated based
on applicable emission standards from 40 CFR 60 Subpart IIII and the maximum horsepower
rating of the engine. NOx emissions from the emergency generator were conservatively based on
the emission standard for NMHC. Potential SO2 emissions were calculated based on the fuel
sulfur restriction in 40 CFR 60 Subpart 111, assuming that all of the sulfur present in the Diesel
fuel is emitted as SO2!2. Potential HAP emissions from each engine were quantified based on
emission factors from AP-42 Section 3.3, Stationary Internal Combustion Engines'>. Annual
potential emissions were conservatively calculated based on 500 hours per year.

The Emergency Generators and Fire Water Pump Engine are considered insignificant activities
pursuant to 15A NCAC 02Q .0503 because potential uncontrolled criteria pollutant and HAP
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emissions are less than 5 tpy and 1,000 Ib/yr, respectively. Refer to Appendix 1 for detailed
potential emission calculations.

Q. Diesel Storage Tanks (IES-TK-1 through IES-TK-4)
The storage of Diesel in on-site storage tanks generates emissions of VOC. VOC emissions from
the four (4) Diesel Storage Tanks were calculated using equations and methodologies from AP-
42, Chapter 7 (November 2019) based on actual tank characteristics (e.g., orientation,
dimensions, etc.) and potential annual throughput. VOC emissions from the storage tanks are
below 5 tpy and thus, per 15A NCAC 02Q .0503 they are listed as insignificant sources in the
permit. Refer to Appendix 1 for detailed potential emission calculations.
R. Haul Roads
Fugitive PM emissions occur as a result of trucks, front-end loaders, and employee vehicles
traveling on paved and unpaved roads on the Ahoskie plant property. Emission factors for paved
roads were calculated based on Equation 2 from AP-42 Section 13.2.1, Paved Roads" using silt
loading data based on sampling at a wood pellet manufacturing plant and 120 days with rainfall
greater than 0.01 inch based on Figure 13.2.1-2. Emission factors for unpaved roads were
calculated based on Equation 1a from AP-42 Section 13.2.2, Unpaved Roads" using surface
material silt contents based on data from NCASI and sampling at a wood pellet manufacturing
plant and 120 days with rainfall greater than 0.01 inch based on Figure 13.2.1-2. Refer to
Appendix 1 for detailed potential emissions calculations.
Reference footnotes:
1. USEPA AP-42 Section 13.2.4, Aggregate Handling and Storage Piles (11/06).
2. USEPA Control of Open Fugitive Dust Sources, Research Triangle Park, North Carolina, EPA-450/3-88-008. September
1988.
3. USEPA AP-42 Section 13.2.2, Unpaved Roads (11/06).
4. NCASI. Special Report No. 15-01: Estimating the Potential for PM2.5 Emissions from Wood and Bark Handling. Revised
April 2015.
4A. NCASI. Technical Bulletin No. 700. Preliminary Investigation of Releases of Volatile Organic Compounds from Wood
Residual Storage Piles. October 1995.
5. USEPA. 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.
6. USEPA. AP-42 Section 10.6.3, Medium Density Fiberboard (08/02).
7. AP-42 Section 10.6.4, Hardboard and Fiberboard
8. USEPA AP-42 Section 1.6, Wood Residue Combustion in Boilers (09/03).
9. USEPA AP-42 Section 1.4, Natural Gas Combustion (07/98).
10. NCDAQ Wood Waste Combustion Spreadsheet for a wood stoker boiler. Available online at:
https://files.nc.gov/ncdeq/Air%20Quality/permits/files’WWC_rev_K_20170308.xIsx.
11. 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
12.  Sulphur content in accordance with Year 2010 standards of 40 CFR 80.510(b) as required by NSPS Subpart I111.
13. USEPA AP-42 Section 3.3, Stationary Internal Combustion Engines (10/96).
14. USEPA AP-42 Section 13.2.1, Paved Roads (01/11).
15. USEPA AP-42 Section 13.2.2, Unpaved Roads (01/11).
V1.  Regulatory Review — Specific Emission Source Limitations and Conditions for Significant
Sources
A. 15A NCAC 02D .0515 “Particulates from Miscellaneous Industrial Processes” — This regulation

establishes an allowable emission rate for particulate matter from any stack, vent, or outlet
resulting from any industrial process for which no other emission control standards are
applicable. This regulation applies to Total Suspended Particulate (TSP) or PM less than 100
micrometers (um). The allowable emission rate is calculated using the following equations:

E=4.10 x P*¥ for P < 30 tph
E=55x P - 40 for P > 30 tph

where, E = allowable emission rate (Ib/hr)
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P = process weight rate (tph)
According to the application, the most significant source of PM emissions is the green wood
handling and storage system at approximately 150 wet tons per hour. The allowable emission
rate is calculated to be 55.4 Ibs/hr. The maximum hourly emission rate is 0.16 lbs/hr. Therefore,
compliance is expected.

15A NCAC 02D .0516 “Sulfur Dioxide Emissions from Combustion Sources” — Under this
regulation, sulfur dioxide emissions from combustion sources cannot exceed 2.3 Ib/million Btu
heat input. Wood is fired in the furnace and low sulfur Diesel is combusted in the three
emergency engines. Diesel is the worst-case fuel. Firing Diesel fuel (0.5% sulfur by weight) will
not cause this limit to be exceeded. The RTO and RCO/RTO utilize natural gas, which is
inherently low in sulfur. Therefore, compliance is indicated.

15A NCAC 02D .0521 “Control of Visible Emissions” — This regulation establishes a visible
emission standard for sources based on the manufacture date. For sources manufactured after
July 1, 1971, the standard is 20% opacity when averaged over a 6-minute period. For the new or
replaced sources, the Permittee will be required to establish ‘normal’ visible emissions from these
sources within the first 30-days following the commencement of operation. In order to
demonstrate compliance, the Permittee will be required to observe actual visible emissions on a
monthly basis for comparison to ‘normal’ for all applicable sources except the pellet coolers. The
pellet coolers will be observed on a weekly basis. If emissions are observed outside of ‘normal’,
the Permittee shall take corrective action. Recordkeeping and reporting are required. Because all
emission sources are designed to be well controlled, compliance with this standard is expected.

VII.  Regulatory Review — Multiple Emission Source Limitations and Conditions

A

15A NCAC 02D .0524 “New Source Performance Standards (NSPS), Subpart IIII” — This
regulation applies to owners or operators of compression ignition (CI) reciprocating internal
combustion engines (RICE) manufactured after April 1, 2006 that are not fire pump engines, and
fire pump engines manufactured after July 1, 2006. The 350 horsepower emergency generator
and the new 229 horsepower fire pump engine are subject to the requirements of this regulation.

15A NCAC 02D .1111 “Generally Achievable Control Technology, Subpart ZZZ7Z” — 40 CFR
Part 63 applies to RICE located at a major or area source of hazardous air pollutants (HAP).
Pursuant to 40 CFR §63.6590(c) (amended January 30, 2013), a new stationary RICE located at a
major source must meet the requirements of this part by meeting the requirements of 40 CFR Part
60 Subpart IIII for compression ignition engines. 40 CFR Part 63, Subpart ZZZZ compliance is
ensured by meeting the requirements of 40 CFR Part 60, Subpart IIII. No further requirements
apply to such engines under this part.

“Compliance Assurance Monitoring” (CAM)

40 CFR Part 64 is applicable to any pollutant-specific emission unit, if the following three

conditions are met:

e the unitis subject to any (non-exempt: e.g. pre November 15, 1990, Section 111 or Section 112
standard) emission limitation or standard for the applicable regulated pollutant.

e the unit uses any control device to achieve compliance with any such emission limitation or
standard.

o the unit's precontrol potential emission rate exceeds either 100 tpy (for criteria pollutants) or
10/25 tpy (for HAPS).

For emission units with post-controlled emissions below the major source thresholds, a CAM

plan must be submitted with the first Title VV permit renewal application. As this is the first Title
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V renewal application for the facility, pre-modification and post-modification CAM requirements
are addressed below.

Pre-modification CAM Applicability

The existing dryer (ES-DRYER) is subject to a PM emission limit under 15A NCAC 02D .0515.
The dryer precontrolled emissions of PM10 exceed 100 tons per year. The dryer utilizes a wet
electrostatic precipitator in order to comply with this standard; therefore, the existing dryer is
subject to CAM.

The existing dry hammermills (ES-DHM-1 through ES-DHM-5) are subject to a PM emission
limit under 15A NCAC 02D .0515; however, pre-controlled emissions from each dry hammermill

are less than the major source threshold. As such the existing dry hammermills are not subject to
CAM.

The existing green hammermill (IES-CHP2 renamed ES-GHM-1) is subject to a PM emission
limit under 15A NCAC 02D .0515; however, pre-controlled emissions from the green
hammermill are less than the major source threshold. As such the existing green hammermill is
not subject to CAM.

The existing dry shavings hammermill (ES-DSHM) is subject to a PM emission limit under 15A
NCAC 02D .0515; however, pre-controlled emissions from the dry shavings hammermill are less
than the major source threshold. As such the existing dry shavings hammermill is not subject to
CAM.

The existing dried wood day silo (ES-DWDS) is subject to a PM emission limit under 15A
NCAC 02D .0515; however, pre-controlled emissions from the dried wood day silo are less than
the major source threshold. As such the existing dried wood day silo is not subject to CAM.

The existing pellet mill feed silo (ES-PMFS) is subject to a PM emission limit under 15A NCAC
02D .0515; however, pre-controlled emissions from the pellet mill feed silo are less than the
major source threshold. As such the existing pellet mill feed silo is not subject to CAM.

The existing pellet mills and pellet coolers (ES-CLR1 through ES-CLRS) are subject to a PM
emission limit under 15A NCAC 02D .0515 and utilize multicyclones and a simple cyclone to
meet this limit. Pre-controlled emissions from the existing pellet mills and pellet coolers exceed

the major source threshold; therefore, the existing pellet mills and pellet coolers are subject to
CAM for PM.

The Finished Product Handling baghouse (CD-FPH-BF) controls PM emissions from Finished
Product Handling (ES-FPH), the Truck Loadout Bin (ES-TLB), and the two (2) Pellet Loadouts
(ES-PL1 and ES-PL2). The baghouse is required to achieve compliance with the applicable PM
emission limits under 15A NCAC 02D .0515 and pre-controlled emissions from each of these

sources exceed the major source threshold. As such, each of these sources is subject to CAM for
PM.

PM emissions from the Fines Bin are controlled by a baghouse (CD-FB-BV) which is required to
achieve compliance with the applicable PM emission limit under 15A NCAC 02D .0515. Since
pre-controlled emissions from the Fines Bin exceed the major source threshold, this source is also
subject to CAM for PM.

18



All other emission units at the Ahoskie plant have pre-controlled emissions below the major
source threshold and/or do not use a control device as defined in 40 CFR 64.1 to achieve
compliance with an emission limit. Thus, CAM does not apply to any other emission sources.

Prior to the proposed modifications, the Ahoskie plant will remain subject to a current facility-
wide VOC emission limit in order to avoid the applicability of 15A NCAC 02D .0530. CAM
applies to individual emission units subject to an applicable emission standard. CAM exempts
sources subject to facility-wide emission caps. For this purpose, the PSD avoidance limits are a
emission cap, not applicable.

For this permit, key elements of the pre-modification monitoring approach with the following

control devices for particulate matter, including parameters to be monitored, parameter ranges,

and performance criteria are presented in the following tables.

i. Fines bin vent filter (ID No. CD-FB-BV),

ii. Pellet cooler multicyclones (ID Nos. CD-CLR-C1 and CD-CLR-2),

iii. Pellet cooler simple cyclone (ID No. CD-CLR-C3),

iv. Finished product handling bagfilter (ID No. CD-FPH-BF)

v. Wet electrostatic precipitator (ID No. CD-WESP) in series with a regenerative thermal
oxidizer (ID No. CD-RTO).

Measure Indicator
I. Indicator Visible emissions

Measuring approach Visible emissions (VE) from each control device (1D Nos.
CD-FB-BV, CD-CLR-1, CD-CLR-2, CD-CLR-3, and
CD-FPH-BF) will be observed daily using EPA Reference
Method 22-like procedures.

Il. Indicator Range An excursion is defined as the presence of visible
emissions. Excursion triggers a demonstration of
compliance with the 20 percent opacity standard in
accordance with 15A NCAC 02D .2610 (Method 9) for 12
minutes; an inspection, corrective action, and a reporting
requirement.

Quality Improvement
Plan (QIP) threshold The QIP threshold is five excursions occurring in a six-
month reporting period
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Measure

Indicator

I11. Performance
Criteria

Data
Representativeness

Verification of

Operational Status

QA/QC Practices and
Criteria

Monitoring frequency

Data Collection
Procedures

Averaging Period

Visible emissions shall be observed at the emissions point
(control device exhaust).

N/A

The observer shall be familiar with EPA Reference Method
22 and follow Method 22-like procedures when VE is
observed. Method 9 observations are conducted by a
certified Reference Method 9 observer.

A VE observation shall be performed daily, when
operating.

The VE observation is recorded by the observer.

N/A

Measure

Indicators for wood-fired direct heat drying system

I. Indicator

Measuring approach

Secondary voltage and current for each grid

Voltage and current indicator on each grid from control
device (ID Nos. CD-WESP) will be recorded daily.

Il. Indicator Range

Quality Improvement
Plan (QIP) threshold

An excursion occurs when the voltage and current
measurement is less than the minimum indicator range or
greater than the maximum indicator range. The excursion
triggers corrective action and reporting requirement.

Current indicator range for each grid: minimum 200m
amps and maximum TBD amps.

Voltage indicator range for each grid: minimum 20k volts
and maximum TBD volts

The QIP threshold is five excursions occurring in a Six-
month reporting period
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Measure

Indicators for wood-fired direct heat drying system

I11. Performance
Criteria

Data
Representativeness

Verification of
Operational Status

QA/QC Practices and
Criteria

Monitoring frequency
Data Collection
Procedures

Averaging Period

Current and voltage meters installed for each grid.
N/A
The current and voltage meters shall be maintained per

manufacturers recommendations.

A current and voltage observation for each grid shall be
performed daily, when operating.

The current and voltage observation for each grid is
recorded by the observer.

N/A

The facility shall submit a summary report of all monitoring activities in the tables above. All
instances of deviations from the requirements of this permit must be clearly identified. The reports

shall comply with the reporting requirements of 40 CFR 64.9(a) and include, at a
minimum, the following information, as applicable:

It should be noted that the requirements for CAM applicability for any source involved in the
modification may change as noted below for its operation post-modification. All others will

Summary information on the number, duration and cause (including unknown cause, if
applicable) of excursions or exceedances, as applicable, and the corrective actions taken;

Summary information on the number, duration and cause (including unknown cause, if
applicable) for monitor downtime incidents (other than downtime associated with zero and

span or other daily calibration checks, if applicable); and

A description of the actions taken to implement a QIP during the reporting period as specified
in 40 CFR 64.8. Upon completion of a QIP, the Permittee shall include, in the next summary
report, documentation that the implementation of the plan has been completed and reduced the

likelihood of similar levels of excursions or exceedances.

remain the same (if applicable).

Post-modification CAM Applicability

The existing dryer (ES-DRYER) will remain subject to a PM emission limit under 15A NCAC
02D .0515. The dryer utilizes a wet electrostatic precipitator. The dryer precontrol potential PM
emissions exceed 100 tons per year therefore, the existing dryer is subject to CAM for PM.

The existing and proposed dry hammermills (ES-DHM-1 through ES-DHM-8) will be subject to
a PM emission limit under 15A NCAC 02D .0515; however, pre-controlled emissions from each
dry hammermill will be less than the major source threshold. As such the existing and proposed

dry hammermills will not be subject to CAM.
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The existing and proposed green hammermills (ES-GHM-1 through ES-GHM-4) will be subject
to a PM emission limit under 15A NCAC 02D .0515; however, pre-controlled emissions from
each green hammermill will be less than the major source threshold. As such the existing and
proposed green hammermills will not be subject to CAM.

The existing dry shavings hammermill (ES-DSHM) will remain subject to a PM emission limit
under 15A NCAC 02D .0515; however, pre-controlled emissions from the dry shavings
hammermill will remain below the major source threshold. As such the existing dry shavings
hammermill will not be subject to CAM.

The existing dried wood day silo (ES-DWDS) will remain subject to a PM emission limit under
15A NCAC 02D .0515; however, pre-controlled emissions from the dried wood day silo will
remain below the major source threshold. As such the existing dried wood day silo is not subject
to CAM.

The existing pellet mill feed silo (ES-PMFS) will remain subject to a PM emission limit under
15A NCAC 02D .0515; however, pre-controlled emissions from the pellet mill feed silo will
remain below the major source threshold. As such the existing pellet mill feed silo is not subject
to CAM.

The existing pellet mills and pellet coolers (ES-CLR1 through ES-CLR6) will be subject to a PM
emission limit under 15A NCAC 02D .0515 and utilize multicyclones and a simple cyclone to
meet this limit. Pre-controlled emissions from the existing and proposed pellet mills and pellet
coolers will exceed the major source threshold; therefore, the pellet mills and pellet coolers will
be subject to CAM for PM.

An RTO/RCO (CD-RCO) will be installed to control VOC emissions from the pellet mills and
pellet coolers; however, the RTO/RCO will not be installed to meet a specific emission limit but
rather to reduce the plant’s potential VOC and HAP emissions. The quench duct that is proposed
to be installed upstream of the RTO/RCO is considered inherent process equipment and is being
installed for safety purposes to reduce the risk of fire in the RTO/RCO. As such, it is not
considered a control device.

The Finished Product Handling baghouse (CD-FPH-BF) will still be required to achieve
compliance with the applicable PM emission limits under 15A NCAC 02D .0515 for the Finished
Product Handling (ES-FPH), the Truck Loadout Bin (ES-TLB), and the two (2) Pellet Loadouts
(ES-PL1 and ES-PL2). Pre-controlled emissions from each of these sources will exceed the
major source threshold. As such, each of these sources will remain subject to CAM for PM.

PM emissions from the Fines Bin will still be controlled by a baghouse (CD-FB-BV) which is
required to achieve compliance with the applicable PM emission limit under 15A NCAC 02D
.0515. Since pre-controlled emissions from the Fines Bin will exceed the major source threshold,
this source will also remain subject to CAM for PM.

All other emission units at the Ahoskie plant have pre-controlled emissions below the major
source threshold and/or do not use a control device as defined in 40 CFR 64.1 to achieve
compliance with an emission limit. Thus, CAM does not apply to any other emission sources.

For this permit, key elements of the post-modification monitoring approach with the following
control devices for particulate matter, including parameters to be monitored, parameter ranges
and performance criteria are presented in the following table.

i. Fines bin vent filter (ID No. CD-FB-BV),
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ii. Pellet cooler multicyclones and simple cyclones (ID Nos. CD-CLR-C1 through CD-CLR-
4) in series with a regenerative catalytic oxidizer (ID No. CD-RCO),

iii  Finished product handling bagfilter (ID No. CD-FPH-BF),

iv. Wet electrostatic precipitator (ID No. CD-WESP) in series with a regenerative thermal

oxidizer (ID No. CD-RTO).

Measure

Indicator

I. Indicator

Measuring approach

Visible emissions

Visible emissions (VE) from the outlet of each control
device (ID Nos. CD-FB-BV, CD-RCO, CD-FPH-BF,
CD-RTO) will be observed daily using EPA Reference
Method 22-like procedures.

I1. Indicator Range

Quality Improvement
Plan (QIP) threshold

An excursion is defined as the presence of visible
emissions. Excursion triggers a demonstration of
compliance with the 20 percent opacity standard in
accordance with 15A NCAC 02D .2610 (Method 9) for 12
minutes; an inspection, corrective action, and a reporting
requirement.

The QIP threshold is five excursions occurring in a six-
month reporting period

I11. Performance
Criteria

Data
Representativeness
Verification of

Operational Status

QA/QC Practices and
Criteria

Monitoring frequency

Collection Procedures

Averaging Period

Visible emissions shall be observed at the emissions point
(control device exhaust).

N/A

The observer shall be familiar with EPA Reference Method
22 and follow Method 22-like procedures when VE is
observed. Method 9 observations are conducted by a
certified Reference Method 9 observer.

A VE observation shall be performed daily, when
operating.

The VE observation is recorded by the observer.

N/A

The facility shall submit a summary report of all monitoring activities in the tables above. All

instances of deviations from the requirements of this permit must be clearly identified. The reports

shall comply with the reporting requirements of 40 CFR 64.9(a) and include, at a

minimum, the following information, as applicable:

i. Summary information on the number, duration and cause (including unknown cause, if
applicable) of excursions or exceedances, as applicable, and the corrective actions taken;
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ii. Summary information on the number, duration and cause (including unknown cause, if
applicable) for monitor downtime incidents (other than downtime associated with zero and
span or other daily calibration checks, if applicable); and

iii A description of the actions taken to implement a QIP during the reporting period as specified
in 40 CFR 64.8. Upon completion of a QIP, the Permittee shall include, in the next summary
report, documentation that the implementation of the plan has been completed and reduced the
likelihood of similar levels of excursions or exceedances.

. 15A NCAC 02Q .0317 - Avoidance Conditions for 15A NCAC 02D .1112 “112(g) Case-by-Case

Maximum Achievable Control Technology” — After all of Permit 10121T06 Specific Limitations
and Conditions from Section 2.3 A., “Actions to be Taken by the Permittee”, have been met, the
facility will accept a permit condition to limit emissions of any single HAP to less than 10 tpy and
to less than 25 tpy for any combination of HAPs for avoidance of becoming a Title 11l major
facility. Most of the HAP emissions are from the dryer, hammermills, and pellet cooler systems.
Note: these sources are subject to the Case-by-Case MACT because the US EPA has not
promulgated any federal MACTs for these types of sources or industry. The facility will ensure
the avoidance limits are met by proper operation and maintenance of existing and proposed
control devices.

For the facility to comply with the avoidance condition, the Green Hammermills will exhaust to
wet electrostatic precipitators (CD-WESP) and regenerative thermal oxidizer (CD-RTO). Dryer
HAPs will be controlled by the existing wet electrostatic precipitator (CD-WESP), in series with
regenerative thermal oxidizer (CD-RTO).

HAP emissions from the dry hammermills (ES-DHM-1 through ES-DHM-7) and dust control
system (ES-DCS) will be routed through integral cyclones, controlled by three bagfilters (ID Nos.
CD-DHM-FF1 through CD-DHM-FF3), in series with furnace/dryer system (ES-DRYER), in series
with a wet electrostatic precipitator (ID No. CD-WESP), in series and controlled by a regenerative
thermal oxidizer (ID No. CD-RTO). HAP emissions from the dry hammermills and the dust control
system (ES-DCS) can also be routed through integral cyclones, controlled by three bagfilters (ID
Nos. CD-DHM-FF1 through CD-DHM-FF3), controlled by a wet electrostatic precipitator (ID No.
CD-WESP), in series with a regenerative thermal oxidizer (ID No. CD-RTO).

All air flow from the dry hammermills and the dust control system (ES-DCS) are controlled by
bagfilters (ID Nos. CD-DHM-FF1 through CD-DHM-FF), the WESP (ID No. CD-WESP), and
the RTO (ID No. CD- RTO). Under normal operations, all air flow from the bagfilters on the dry
hammermills is ducted to the dryer furnace prior to treatment by the WESP and the RTO. In the
event of reduced furnace/dryer operation, a portion of the air flow from the bagfilters on the dry
hammermills and the dust control system (ES-DCS) are ducted directly to the WESP for
treatment by the WESP in series with the RTO. In the event of the shutdown of the furnace/dryer
system, all air flow from the bagfilters on the dry hammermills and the dust control system (ES-
DCS) is ducted directly to the WESP and RTO.

HAP emissions from the Dry Shavings Hammermills (ES-DSHM) and the dry wood day silo
(ES-DWDS) will be controlled by bin vent filter (ID No. CD-DWDS) in series with a regenerative
catalytic oxidizer (ID No. CD-RCO). The Pellet Press System and the six (6) pellet coolers (ES-
CLR-1 thru ES-CLR-6) will route HAP exhausts through cyclones (ID Nos. CD-CLR-C1 through
CD-CLR-C4), in series with a regenerative catalytic oxidizer (ID No. CD-RCO) that can also
operate as a regenerative thermal oxidizer.

Under the provisions of North Carolina General Statute 143-215.108, the Permittee shall establish
emission factors for HAPs by conducting initial and periodic performance tests on the green
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hammermills (ID Nos. ES-GHM-1 through ES-GHM-4), the wood-fired direct heat drying system
(ID No. ES-DRYER), the dry hammermills (ID Nos. ES-DHM-1 to ES-DHM-7), the dust control
system (ES-DCS), the dry shavings hammermills (ID Nos. ES-DSHM), the dry wood day silo (ID
Nos ES-DWDS), and the pellet coolers (ID Nos. ES-CLR-1 through ES-CLR-6).

The pollutants and emission sources to be tested during the initial and periodic performance tests
are listed in the following table:

Emission Source Pollutants
Green hammermills, dryer system,
dry wood hammermills, and dust Acetaldehyde
control system, controlled via Acrolein
oxidizer CD-RTO Formaldehyde
Dry shavings hammermill, dry Methanol
wood day silo, and pellet Phenol
coolers controlled via cyclones Propionaldehyde
and oxidizer CD-RCO

After construction and operation of the proposed control devices is completed, monitoring,
recordkeeping, and reporting will be required according to the MACT Avoidance Condition,
including calculations done on a 12-month rolling average. Because the facility has accepted an
avoidance condition to limit the emissions of HAPs, it will be considered a Title IIIl minor facility
and avoid the applicability to MACT standards.

15A NCAC 02Q .0317 “Avoidance Conditions” for avoidance of 15A NCAC 02D .0530
“Prevention of Significant Deterioration” — The avoidance conditions in Permit 10121T06
Section 2.2 A.1 apply until all of Section 2.3 A., “Actions to be Taken by the Permittee”, have
been met. Until such time as this condition is no longer applicable, the facility remains classified
as PSD major source. The facility has enforceable limits so that emissions sources shall
discharge into the atmosphere less than 391.6 tons of volatile organic compounds (VOC) per
consecutive 12-month period. To ensure that the limits established above are not exceeded, the
facility’s wood-fired dryer system will not process more than 420,480 oven-dried tons per year
(ODT/year). To ensure that the limits established above are not exceeded, the facility’s dry
hammermill system will not process more than 357,408 ODT/year. To ensure that the limits
established above are not exceeded, the facility’s pellet cooler system will not process more than
481,800 ODT/year. Process limits include a maximum softwood content of 30% for the dryer
system and 30 % for the dry hammermills and each are for a rolling 12-month period. Process
limits include a maximum softwood content of 45% for the pellet cooler system and are for a
rolling 12-month period. The conditions are included in the permit with the limits and restrictions
necessary to ensure compliance.

15A NCAC 020 .0317 “Avoidance Conditions” for avoidance of 15A NCAC 02D .0530
“Prevention of Significant Deterioration” — The avoidance conditions in Permit 10121T06
Section 2.2 A.2 apply after all of Section 2.3 A., “Actions to be Taken by the Permittee”, have
been met. Following the applicability of this condition, the facility will be classified as PSD
minor. The facility has enforceable limits so that emissions of particulate matter, particulate
matter 10 micrometers, particulate matter 2.5 micrometers, volatile organic compounds (VOC),
nitrogen oxides (NOx), and carbon monoxide (CO) remain below the 250 tpy PSD major source
thresholds. The facility will be limited to an annual process rate of 550,000 ODT/year from the
dryer and annual product throughput to 630,000 ODT/year on a rolling 12-month average basis
with a maximum 100% softwood content. The facility will use an RTO and an RCO/RTO to
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control VOC emissions. The conditions are included in the permit with the limits and restrictions
necessary to ensure compliance.

Under the provisions of North Carolina General Statute 143-215.108, the Permittee shall demonstrate
compliance with the PSD avoidance limits by conducting initial and periodic performance tests on
the Green Hammermills (ID Nos. ES-GHM-1 through ES-GHM-4), the wood-fired direct heat
drying system (ID No. ES-DRYER), the dry hammermills (ID Nos. ES-DHM-1 to ES-DHM-7),
the dust control system (ES-DCS), the dry shavings hammermill (ID Nos. ES-DSHM), the dry
wood day silo (ID Nos ES-DWDS), and the pellet coolers (ID Nos. ES-CLR-1 through ES-CLR-6).
The pollutants and emission sources to be tested during the initial and periodic performance tests
are listed in the following table:

Emission Sources Pollutants

. VOC
Green hammermills, dryer system,
dry wood hammermills, and dust PM/PM10/PM2.5
control system, controlled via

oxidizer CD-RTO NOX
Cco
Dry shavings hammermill, dry VOC
wood day silo, and pellet coolers
controlled via cyclones and oxidizer PM/PM10/PM2.5
CD-RCO

Initial testing shall be completed within 180 days of commencement of the new control devices
operation, and the report shall be submitted to the DAQ within 30 days of the completion of
initial testing unless an alternative date is approved by the DAQ.

In addition to the initial testing requirements, the Permittee shall be required to conduct periodic
performance tests when the following conditions are met:
(A) The monthly average softwood content exceeds the average softwood percentage
documented during prior performance testing by more than 10 percentage points; or
(B) The monthly production rate exceeds the average production rate documented during
prior performance testing by more than 10 percentage points; or
(C) At a minimum, testing shall be conducted annually. Annual performance tests shall be
completed no later than 13 months after the previous performance test.

The Permittee shall install, calibrate, operate, maintain, and inspect a continuous temperature
monitoring and recording system, in accordance with manufacturer’s recommendations and the
most recent performance test, for the regenerative thermal oxidizer and the regenerative
thermal/catalytic oxidizer (ID Nos. CD-RTO and CD-RCO). To ensure compliance and effective
operation of the oxidizers, the Permittee shall maintain a 3-hour rolling average firebox
temperature for each of the fireboxes comprising the RTO or RCO at or above the minimum
average temperatures established during the most recent performance testing. The Permittee shall
maintain records of the 3-hour rolling average temperatures for each firebox. The monitoring
shall be recorded continuously, and data shall be logged for five years.

For the oxidizers, the Permittee shall develop and maintain a malfunction plan for the temperature
monitoring and recording system that describes, in detail, the operating procedures for periods of
malfunctions so that corrective actions can immediately be investigated. The malfunction plan
shall identify malfunctions, as described by the manufacturer, and ensure the operators are
prepared to correct such malfunctions as soon as practical. The Permittee shall keep any

26



necessary parts for routine repairs of the temperature monitoring and recording system readily
available. The Permittee shall perform periodic inspection and maintenance for the oxidizers as
recommended by the manufacturer.

At a minimum, the Permittee shall perform an annual internal inspection of the primary heat
exchanger and associated inlet/outlet valves of the control device to ensure structural integrity.
To ensure compliance and effective operation of the wet electrostatic precipitator (ID No. CD-
WESP), the Permittee shall perform inspections and maintenance and maintain the minimum
secondary voltage and minimum current of the wet electrostatic precipitator. To ensure
compliance and effective operation of the bagfilters, bin vent filters, and cyclones, the Permittee
shall perform inspections and maintenance.

The process rate and hardwood/softwood mix shall be recorded in a monthly log kept on site.
The results of the calculations and the total amount of PM, PM o, PM,s, VOC, NOx, and CO
emissions shall be recorded monthly in a logbook (written or electronic format) and made
available to an authorized representative upon request. Semi-annual reporting of monitoring
activities is required.

Monthly NOx emissions, in tons, shall be calculated by the following equations and emission

factors until site-specific NOx emission factors are established through stack testing and approved
by DAQ:

E'Nox (tota) = Z Enox (cp-rTO) T Z E'nox(cp-rco) + Z E'Nox (furnace bypass) T NOx Constant

Where:

Enox(Total) = total tons of NOx emissions per month from the facility

Enox(co-rT0) = total tons of NOx emissions from the outlet of the thermal
regenerative oxidizer (ID No. CD-RTO) per month

Enox(cp-rco) = total tons of NOx emissions from the outlet of the catalytic

regenerative oxidizer / regenerative thermal oxidizer (ID No.
CD-RCO) per month

ENox(fumace bypass) = total tons of NOx emissions from the furnace/dryer bypass (ID
No. ES- FURNACEBYP) per month

monthly PTE tons of NOx from insignificant activity sources
(emergency generator, fire water pump, double duct burners, and
boilers)

NOx Constant = 0.52

Example calculations for potential NOx emissions per month:

Potential annual throughput via CD-RTO: = 550,000 ODT/yr
Potential annual throughput via CD-RCO: = 620,000 ODT/yr

NOx emissions from CD-RTO
(132 tpy NOx/12 months per year)= 11.0 tons NOx/month

NOx emissions from CD-RCO
(6.58 tpy NOx/12 months per year) = 0.55 ton NOx/month

NOx emissions from Furnace Bypass
(0.97 tpy NOx/ 12 months per year) = 0.08 ton/month
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Maximum NOx emissions from all other sources facility-wide: 0.52 tons/month of NOx

Total facility NOx emissions example: 11.0 + 0.55 + 0.08 + 0.52 = 12.17 tons NOx/month

Monthly VOC emissions, in tons, shall be calculated by the following equations and emission
factors until site-specific VOC emission factors are established through stack testing and approved

by DAQ:
Evoc (total) = z Eyoc (CD

Where:

Evoc(total)

Evoc(cp-rT0)

Evoc(cp-reo)

EVOC(furnace bypass)

VOC Constant =1.81

Monthly CO emissions, in to

-RTO) T Z Evoc cp-rcoy + Z Evoc (furnace bypass) T VOC Constant

= total tons of VOC emissions per month from the facility

= total tons of VOC emissions from the outlet of the thermal
regenerative oxidizer (ID No. CD-RTO) per month

= total tons of VOC emissions from the outlet of the catalytic
regenerative oxidizer / regenerative thermal oxidizer (ID No.
CD-RCO) per month

total tons of VOC emissions from the furnace/dryer bypass (ID
No. ES- FURNACEBYP) per month

monthly PTE tons of VOC from green wood handling, dry wood
handling, and insignificant activity sources (emergency
generator, fire water pump, bark hog, double duct burners,
boilers, and Diesel storage tanks)

ns, shall be calculated by the following equations and emission factors

site-specific approved CO emission factors are established through stack testing:

E co(total) = Z Ecocp-rro) T Z Ecocp-reoy T 2 E co(furnace bypass) T+ CO Constant

Where:
Eco(rotal)

Eco(cp-rTo)

Eco(cp-rco)

ECO(furnace bypass)

CO Constant = 0.82

PSD Increment Tracking:

= total tons of CO emissions per month from the facility

= total tons of CO emissions from the outlet of the thermal
regenerative oxidizer (ID No. CD-RTO) per month

= total tons of CO emissions from the outlet of the catalytic

regenerative oxidizer / regenerative thermal oxidizer (ID No.
CD-RCO) per month

= total tons of CO emissions from the furnace/dryer bypass (ID

No. ES- FURNACEBYP) per month

= monthly PTE tons of CO from insignificant activity sources
(emergency generator, fire water pump, double duct burners, and
boilers)
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Hertford County has triggered increment tracking under PSD for NOx, SO, PM-10, and PM-2.5.
This modification will result in a decrease of 8.66 pounds per hour of NOXx, an increase of 0.05
pounds per hour of SO, a decrease of 17.35 pounds per hour of PM-10, and a decrease of 19.21
pounds per hour of PM-2.5.

. 15A NCAC 02D .0540 Particulate from Fugitive Dust Emission Sources (State-enforceable only)
This regulation requires a fugitive dust control plan to be prepared if ambient monitoring or air
dispersion modeling show a violation, or the potential for a violation, of a PM NAAQS, or if NC
DAQ observes excess fugitive dust emissions from the facility beyond the property boundary for
six (6) minutes in any one hour using EPA Method 22.

The fugitive dust control plan shall:

(1) identify the sources of fugitive dust emissions within the facility;

(2) describe how fugitive dust will be controlled from each identified source;

(3) contain a schedule by which the plan will be implemented;

(4) describe how the plan will be implemented, including training of facility personnel; and
(5) propose any methods that will be used to verify compliance with the plan.

The Director shall approve the plan if he or she finds that:

(1) the plan contains all required elements in the paragraph above;

(2) the proposed schedule contained in the plan will reduce fugitive dust emissions;

(3) the methods used to control fugitive dust emissions prevent fugitive dust emissions from
causing or contributing to a violation of the ambient air quality standards for particulates; and

(4) the proposed compliance verification methods verify compliance with the fugitive dust control
plan.

If the Director finds that the plan fails to control excess fugitive dust emissions, he or she shall
require the owner or operator of the facility to correct the deficiencies in the plan. Within 90 days
after receiving written notification from the Director identifying the deficiency, the owner or
operator of the facility shall submit a revision to his or her plan to correct the deficiencies.

Enviva formally submitted a request for approval of a revised plan (revision 11) on 6/21/2019.
Michael Abraczinskas approved the revised plan by letter on 8/12/2019. The latest dust control
plan consists of the following:

1. PURPOSE
The purpose of this Fugitive Dust/Emission Control Plan is to prevent and control fugitive
dust emissions into the atmosphere by a combination of preventive maintenance,
housekeeping and/or work practices in accordance with Fugitive Dust/Emissions Rule 15A
NCAC 2D .0540(d)(2).

2. HEALTH AND SAFETY
The health and safety of each employee is of ultimate importance. All employees are always
required to wear proper PPE. No deviation of this policy is permitted.

3. DEFINITIONS
e 15A NCAC 02D .0540 PARTICULATES FROM FUGITIVE DUST EMISSION
SOURCES
(a) For the purpose of this Rule the following definitions apply:
(1) "Excess fugitive dust emissions" means:
(A) Fugitive dust is visible extending beyond the facility's property line, or
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(B) Upon inspection of settled dust on adjacent property, the Division finds that
the dust came from the adjacent facility.

(2) "Fugitive dust emissions" means particulate matter that does not pass through a
process stack or vent and that is generated within plant property boundaries from
activities such as unloading and loading areas, process areas, stockpiles, stock
pile working, plant parking lots, and plant roads (including access roads and haul
roads).

Person —any person, firm, association, organization, partnership, business trust,
corporation, company, contractor, supplier, installer, operator, user or owner, any
government agency or public district, or employee thereof.

Opacity —the degree to which emissions (excluding water vapor) reduce the transmission
of light and obscure the view of an object in the background, expressed as a percentage.
Solid Bulk Material —any material which emits dust when stored or handled and is
generally unpackaged. Examples include but are not limited to sand, gravel, rock, clay,
dirt, wood fiber, wood waste, and ash.

4. APPLICABILITY
This Standard Operating Procedure (SOP) shall apply to any person engaged in activities,
while on Enviva Pellets Ahoskie, LLC property, such as:

@)

O
O
O

operation of machines or equipment

any/all construction, grading and/or clearing of land
processing, handling, storing and/or transporting materials
agricultural operations (cutting of grass, piling of mulch)

5. SOURCES OF FUGITIVE DUST

Along with representatives of the North Carolina Department of Environmental and
Quality (NCDEQ), Enviva has conducted a review of plant operations for probable
sources of fugitive dust emissions and specifically for those that might release dust
beyond the plant’s property boundaries. Potential sources are identified:

o site roadways

o parking areas

o all wood storage piles, except for piles with high moisture content and large particles
(high moisture content and large particle piles are identified on Water Truck Route
Diagram)

dry hammermill abort dumps

dryer fire dump

fines bin discharge

other bin abort/discharge dumps

chip unloading and ground management (frontend loader activity)

vehicle and equipment activity for housekeeping

equipment de-plugging activity

conveyors

dryer emergency abort stack

As plant operations, maintenance, and weather conditions can change, this list of sources
may change over time. As appropriate, employees are encouraged to submit suggestions
for investigation and potential inclusion in this plan at any time to the Plant Manager.

O 0O O O O O O O O

6. GENERAL RESPONSIBILITIES/REQUIREMENTS
No person may knowingly cause, allow or permit fugitive dust emissions without first
implementing good housekeeping and/or work practices that take reasonable precautions to
prevent particulate matter (dust) from becoming airborne. Good housekeeping and/or work
practices include, but are not limited to the following:
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Apply water and/or approved dust suppressants to minimize fugitive dust emissions from

any ground surfaces when the facility is operating with dry conditions or when fugitive

dust is observed. Application of water and/or approved dust suppressants is not

necessary when it is precipitating or when the grounds are still wet from precipitation.

o Operation of water truck 7 am- 7pm Monday through Sunday depending on the
weather.

Use berms with grass to contain and reduce fugitive emissions (these are identified on the

site diagram). Continue to grow grass as not all areas of the berm are covered at this

time. Continue to evaluate the potential of fugitive dust barriers on the west side of the

property.

Maintain compliance of vehicle speeds of no more than 10 MPH while driving anywhere

on site to minimize fugitive dust emissions.

SPECIFIC RESPONSIBILITIES/REQUIREMENTS

The control room operator will use an on-site weather station to detect wind speed and

the WESP’s steam plume to determine direction.

Fugitive dust observation will be performed hourly by looking at the property lines that

surround the facility along with looking throughout the site for fugitive dust sources

o 7am-7pm via water truck operator at both entrances and along the site roadway.

o 7pm-7am Shift Leader may use second platform from the Pellet Building adjacent to
Pellet Press MCC room for observation. If a dust cloud is observed, then the shift
leader must perform the observation at the entrance of the second driveway (Gate 2).

The control room operator will record weather conditions twice per shift once in the

morning and then in the afternoon (Ahoskie wind record sheet attached). The water truck

operator will record in a watering truck log sheet (example attached) tick marks for each
watering trip and additionally record when the area is wet from rain or water truck trip.

The shift leader must include fugitive dust events on the ‘two-hour report.” When a

citizen fugitive dust complaint is received by site management the shift leader will be

notified. The shift leader will investigate the situation to determine the cause of the
fugitive dust emissions and take corrective action including system shutdown, if
necessary, to correct or improve conditions.

The shift leader will then inform the EHS Manager who will ensure root cause is

determined and put in place preventive steps to reduce the likelihood of such events in

the future. Preventative steps will be recorded and applied by Enviva staff.

The above same procedure will be followed if NCDEQ alerts Enviva of a fugitive dust

complaint. Enviva will notify NCDEQ-WaRO of all fugitive dust complaints received

within 48 hours of receipt of complaint.

Enviva will contact complainants for follow-up. Information pertaining to the complaint,

subsequent observations, and corrective actions will be recorded and retained on-site for

at least 5 years.

Any Enviva personnel shall call for the water truck when fugitive dust emissions are

observed via truck traffic and/or mobile equipment. If fugitive dust emissions are noticed

employees will contact the shift leader to implement appropriate corrective action to
reduce the dust emissions.

Operations personnel will discuss fugitive dust that was observed, source, and solution

per day through shift change meetings. Records of discussions will be included in the

shift meeting logs.

BEST MANAGEMENT PRACTICE

Hammermill fire dump chute rubber flaps at discharge points must be maintained.
Hammermill overflow chute corrugated snorkels must be maintained.
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10.

11.

12.

e Maintain Ezzell Road to be clear of wood storage or reject material creepage.

e The dryer fire dump misting system must be operational when the screw is operating, and
the misting system must be maintained.

e The fines bin discharge screw misting system must be operational when the discharge
screw is operating, and the misting system must be maintained.
Housekeeping will continue to clean the site where build-up is occurring.

e Maintain belt sweeps for optimal performance.
The west and north sides of the property are used for high moisture chip storage that are
>40% moisture content.

e The dryer abort stack halo water spray system must be maintained and operated while the
dryer is in abort.

RECORDS
e To verify compliance with this SOP, the following records will be maintained:
o Daily Water Truck Sheet for three areas: Main entrance, Gate 2, and internal plant
road. Truck operators will record each pass performed in the areas. (Water Truck
Sheet attached)
o The control room operator will record wind speed and direction. (Ahoskie Wind
Record Sheet attached)
o The dust complaint log shall record time, date, complainant’s name, source, duration
of event, corrective actions, and follow-up record with the complainant.
o The shift meeting log will include the source and corrective actions of any fugitive
dust incidents discussed during the meeting.
o Maintenance/repair records associated with fugitive dust incidents will be
maintained.
o All records will be kept on site and made available to NC DEQ staff as requested (sheets
attached).
e Dust management plan records will be kept for 5 years and made available for inspection
by state official.

REPORTING

e The Fugitive Dust/Emissions Control Plan shall be reviewed annually and evaluated for
the need and feasibility of new or modified dust/fugitive emission control technology or
practices. The results of this review and any proposed modification to the plan (if
applicable) will be submitted to the NCDEQ-WaRO Air Quality Supervisor when
changes are made.

e Enviva will notify NCDEQ-WaRO of all fugitive dust complaints received within 48
hours of receipt of complaint.

SITE PICTURE-ATTACHED

The watering truck route is indicated by a black line. This route includes the high traffic
areas on site and is therefore considered to be the “typical” areas concerned with fugitive
dust. Berms are indicated by blue lines.

ACTIONS TAKEN TO DATE:

1. Dust management plan implementation

2. Installation of weather station

3. Installation of thick plastic strips on bark conveyor discharge
4. Installed enclosure for mega-hopper

5. Misting system on hammermill conveyor overflow chute

32



11.
12.
13.
14.
15.

16.

17.

18.
19.
20.

21.

22.
23.
24,

25.
26.

217.

28.

29.
30.

31.
32.
33.
34.
35.
36.

Water truck purchased April 2012 and upgraded in April 2013 with additional employees
to operate.

Completed road work behind secondary chip storage with an added slag layer

Installed metal chutes with plastic strip extensions on secondary storage distribution
conveyor discharge points

Created sheets for dust control recordkeeping, water truck and control room

. Created logbook for neighborhood dust complaints, which is kept in Corporate via

Morgan Pitts

Curtains installed on in-feed conveyor to secondary storage

Planted Leyland Cypress trees

Modified discharge chute for green screener to reduce drop distance

Installed dryer discharge screw misting system

Due to the wind speed and direction action limits per plan causing a loss of chip mill
production, the facility added additional shift to operate 24 hours a day and 7 days a
week.

Revised plan with new plant manager, Tom Garrahan, identified as owner of the property
in respects of this plan, which responsible of the contents, implementation, and follow up
of said plan.

Revised site map to reflect larger trees installed on north east property line beside Cale’s
residents.

Monthly training for water truck and control room operator procedures

Purchased second Water Truck due to the reliability of the first truck.

Install fines capture system, $2.4 million, which includes vacuum points at truck loadout,
various transition points throughout conveyance system, standalone baghouse, CAR65-8
baghouse which is installed on top of fines bin with a wetting discharge screw.
Continuous 5s initiative to clean up site, to eliminate fiber piles that are not process fiber,
spearheaded by Terry Green, Continuous Improvement Director

Belt sweeps to clean conveyor belts throughout the conveyance system

Temp employees to clean site on a routine basis

Purchased Mr. Cale’s property, so Enviva can build a berm to catch fugitive wood/road
dust

Building berm on Mr. Cale’s property

Revised Dust Management Plan to establish Randy Smith, Production Manager,
identified as owner of the property in respects of this plan, which responsible of the
contents, implementation, and follow up of said plan.

Revised Dust Management Plan to establish Jason Ansley, Plant Manager, identified as
owner of the property in respects of this plan, which responsible of the contents,
implementation, and follow up of said plan.

Chip mill stopped processing chips on 7-15-16, which eliminated the need to discharge to
storage piles and bark from high drop point.

No longer discharging from 40’ into mini chip nor bark conveyor, 7/15/2016

Using primary sizing mix bunkers to store fuel chips at 40% to 50% moisture plus the
fuel chips are larger than pelleting process chips. Fuel chips >5/8” vs. Pelleting Process
chips 90% <1/4” in size, 7/25/2016.

Installed spray nozzles onto dryer dump chute, 12/29/16

Installed more concrete around tipper #1 and furnace to reduce dust

Installed heavy flaps on the fire dump DHM chute

Berm completed, waiting on vegetation growth. 11/15/2017

Added Curtis Hall, Plant Manager, as document owner

Installed halo spray system around the dryer abort stack. August 15, 2018
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Site Map
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traffic pattern for
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Enviva complies with all aspects of the most recently DAQ-approved fugitive dust control plan.
Recordkeeping and reporting are required.

15A NCAC 02D .1806: Control and Prohibition of Odorous Emissions (State-enforceable only)

The Permittee shall not operate the facility without implementing management practices or
installing and operating odor control equipment sufficient to prevent odorous emissions from the
facility from causing or contributing to objectionable odors beyond the facility's boundary. This
permit application does not affect this status.
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VIII.

15A NCAC 02D .1100 Control of Toxic Air Pollutant (TAP) Emissions and 15A NCAC 02Q
Toxic Air Pollutant Emission Rates Requiring a Permit — Pursuant to 15A NCAC 02Q .0711
(State-enforceable only)

15A NCAC 02D .1100 outlines the procedures that must be followed if a TAP permit and
associated modeling are required under 15A NCAC 02Q .0700. Under 15A NCAC 02Q
.0704(d), a TAP permit application is required to include an evaluation of the TAP emissions
from a facility’s sources, excluding exempt sources listed in Rule .0702 of this Section. DAQ Air
Quality Analysis Branch (AQAB) reviewed Enviva’s modeling and approved the analysis on
February 16, 2015. The toxics emissions limitations and requirements located in permit Section
2.2 A.6. shall remain in effect until all of the requirements from permit Section 2.3 A. have been
met.

Permit application 4600107.20B triggered modeling requirements to evaluate those toxics whose
rates are expected to exceed the levels outlined in 15A NCAC 2Q .0700 and there are ten TAPs
that were above the levels in 15A NCAC 2Q .0700. The ten TAPs that were evaluated in the
facility-wide modeling are: acrolein, arsenic, benzene, cadmium, chlorine, formaldehyde,
hexachlorodibenzo-p-dioxin, HCI, manganese, and phenol. On April 26, 2022, the modeling was
approved by DAQ meteorologist Nancy Jones and Tom Anderson. With the wide margins of
compliance with the percent of the AAL, the facility will continue to ensure compliance. Below
is a summary of AQAB approved Enviva modeling results.

Maximum Impacts Enviva Pellets Ahoskie
Ahoskie, Hertford County, North Carolina

TAP Averaging Scenario* Max. Conc. AAL % of AAL
Period (ng/m?®) (ng/m?®)
Acrolein 1-hour NORM 4.9 80 6
Arsenic Annual NORM 1.37E-5 2.1E-3 1
Benzene Annual NORM 0.012 0.12 10
Cadmium Annual NORM 2.55E-5 5.5E-3 <1
Chlorine 1-hour NORM 0.42 900 <1
24-hour NORM 0.29 375 1
Formaldehyde 1-hour NORM 1.005 150 9
HCI 1-hour BYP_S 0.39 700 1
HXDD Annual NORM 6.85E-6 7.6E-5 <1
Manganese 24-hour NORM 0.03 31 <1
Phenol 1-hr NORM 0.773 950 <1

* Scenario with the highest modeled air concentration.

This compliance demonstration assumes the source parameters and pollutant emission rates used
in the analysis are correct. The modeling adequately demonstrates compliance, on a source-by-
source basis, for all toxics modeled. The toxics emissions limitations and requirements located in
permit Section 2.2 A.7. and approved in the AAL Table above shall become effective after all of
the requirements from permit Section 2.3 A. have been met.

Compliance Status

The most recent inspection was conducted on March 15-16, 2022 by Kurt Tidd of the Washington
Regional Office. The conclusion of the inspection was: “The facility appeared to be operating in
compliance with all applicable Federal and State rules, regulations, and permit conditions at the time
of the inspection.”.
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According to the WaRO compliance database, a Notice of Deficiency was issued to the facility on
July 12, 2017 for recordkeeping deficiencies with the watering truck and team leader dust observation
logs from May 2016 through April 2017. There have been no other deficiencies or violations within
the past five years.

Facility Comments on Draft Permit and NCDAQ’s Responses

Comments on Draft Permit received June 7, 2022

Significant comments from Enviva are addressed here. Minor typographical errors, incorrect
references, etc. are not addressed below but are corrected in the permit.

Enviva request the removal of PSD avoidance conditions for PM, PM3, and PM s due to low
potential emissions compared to the threshold.

Response

DAQ will retain the PSD avoidance conditions for PM, PMio and PM2s. The estimated
particulate emission factors used are not site specific until after all the control devices are
installed from this modification. Once approved stack tested emission factors are confirmed, a
later determination could be made.

Enviva request the removal 15A NCAC 02D .0614 particulate CAM (Compliance Assurance
Monitoring) for the wet electrostatic precipitator and the regenerative thermal oxidizer control
devices (CD-WESP and CD-RTO). Enviva explained:

“The dryer is not subject to CAM because uncontrolled potential emissions are less than the
process weight limit (i.e., the WESP is not required to meet the applicable emission standard).
See below CAM applicability language:

a) General applicability. Except for backup utility units that are exempt under paragraph (b)(2)
of this section, the requirements of this part shall apply to a pollutant-specific emissions unit at a
major source that is required to obtain a part 70 or 71 permit if the unit satisfies all of the
following criteria:

(1) The unit is subject to an emission limitation or standard for the applicable regulated air
pollutant (or a surrogate thereof), other than an emission limitation or standard that is exempt
under paragraph (b)(1) of this section;

(2) The unit uses a control device to achieve compliance with any such emission limitation or
standard; and

(3) The unit has potential pre-control device emissions of the applicable regulated air pollutant
that are equal to or greater than 100 percent of the amount, in tons per year, required for a source
to be classified as a major source. For purposes of this paragraph, “potential pre-control device
emissions” shall have the same meaning as “potential to emit,” as defined in §64.1, except that
emission reductions achieved by the applicable control device shall not be taken into account.”

Response

DAQ will retain the before and after modification CAM requirements for the wet electrostatic
precipitator and the regenerative thermal oxidizer control devices. The wood furnace system’s
uncontrolled particulate emissions are above the 100 tpy threshold. DAQ compliance section
email explanation is:

“The CAM applicability is based on “potential pre-control emissions” greater than major source
threshold. It is not compared to the “process weight limit or the throughput rate”. Therefore, if
potential pre-control emissions are greater than major source threshold and control device is used
to demonstrate compliance with the applicable emission standard, then CAM applies regardless
of the process weight limit/throughput rate. They have to demonstrate compliance without a
control device, and the permit should specify that control device is not used for compliance
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purposes.” The facility can prove the device to control particulate is not needed once site specific
stack testing has been approved to determine the before control device and the after control
device emission factors.

Enviva request the to change the 15A NCAC 02D .0521 visible emissions observations from
monthly to weekly and be consistent with Sampson and Hamlet facilities.

Response

Based on discussions from Washington Regional Supervisor, Betsy Huddleston, DAQ agrees and
will change the visible emissions observations for all applicable sources to monthly except for the
pellet coolers. The pellet cooler visible emission observation frequency will remain weekly since
the sources have documented public complaints.

Enviva request Enviva requests use of a 3-hour block average rather than a 3-hour rolling average
for both oxidizer control devices, consistent with the requirements of the PCWP MACT and the
EGGER Wood Products, LLC permit (Facility ID 2900386, Permit No. 10565R02).

Response
Based on previous meetings and discussions with the compliance section, DAQ will retain the 3-
hour rolling average.

Enviva request to record the bypass hours on the furnace and dryer monthly instead of weekly.

Response
DAQ will retain the weekly recording for bypass hours which is consistent with other NC Enviva
facilities.

Enviva request to remove recording diesel fuel usage during cold startups for the furnace.

Response

DAQ will retain the recording of diesel fuel usage during cold startups which is consistent with
other NC Enviva facilities. Since the diesel usage is limited to 30 gallons per start-up and 200
gallons per year, recording is required.

Enviva request to have the 15A NCAC 02D .0540 fugitive requirements to be more generic by
excluding dates.

Response
DAQ agrees and will remove old dates from the regulation. The fugitive dust plan has been
updated several times in the past and could be updated in the future.

Enviva request allow more time on the construction schedule requirements due to supply chain
issues and labor shortages.

Response
DAQ agrees and will allow more construction time with this modification on control devices CD-
RTO, CD-RCO, and CD-CLR-4.

Public Notice/EPA and Affected State(s) Review

A thirty-day public notice period and a forty-five-day EPA review period is required for both the TV
renewal with significant modification. A notice of the DRAFT Title V Permit shall be made pursuant
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XI.

XII.

to 15A NCAC 02Q .0521. The notice will provide for a 30-day comment period, with an opportunity
for a public hearing. Copies of the public notice shall be sent to persons on the Title V mailing list
and EPA. Pursuant to 15A NCAC 02Q .0522, a copy of each permit application, each proposed
permit and each final permit pursuant shall be provided to the EPA. Also pursuant to 02Q .0522, a
notice of the DRAFT Title V Permit shall be provided to each affected State at or before the time
notice is provided to the public under 02Q .0521 above.

EPA’s 45 Day Review period
Michael Sparks (U.S. EPA, Region V) was provided a PROPOSED permit for review on TBD,
2022. EPA 45-day review period ended on TBD, 2022. No comments were offered or received.

Public Notice

The 30-day public notice of the PROPOSED permit was posted on the NCDAQ website on

TBD, 2022. Comments were offered or received. See Hearing Officer’s recommendations in Section
XII below and the full report is posted on the DAQ website.

In addition to the required public notice and comment period, the Division Director has deemed this
permit application (and facility) to have significant public interest. Therefore, the DAQ will also hold
a face-to-face public hearing. The hearing will take place at Roanoke-Chowan Community College
gymnasium 109 Community College Road Ahoskie, NC 27910 on August 16, 2022. The notice for
this hearing was placed in the Roanoke-Chowan News Herald on July 13, 2022.

Other Regulatory Considerations

e An application fee for this amended Title V renewal and modification application was submitted
on September 2, 2020 for $988.

e The appropriate number of application copies was received by the DAQ.

e A Professional Engineer’s Seal is required for this application. Russell Kemp did seal this Title
V application on December 20, 2021 with Professional Engineer Seal No. 19628.

e A zoning consistency determination is required for this application. On November 5, 2020, the
Town of Ahoskie Planning and Zoning Administrator representative Tomekia Mitchell-Holloman
approved the zoning consistency determination.

e According to the application, the facility does not store any materials in excess of the 112r
applicability threshold.

e The application was signed by Mr. Bryan Grissett, Plant Manager, on December 20, 2021.

¢ Due to public interest in this project, the DAQ Director did require a public hearing.

Recommendations

The public comment period for this draft permit ran from July 13, 2022 through August 16, 2022.
Comments were received and a Hearing Officer’s Report was created with the following
recommendations.

o Itis recommended TBD
o Itisrecommended TBD

The permit application for Enviva Pellets, LLC — Ahoskie Plant, Hertford County, North Carolina has
been reviewed by DAQ to determine compliance with all procedures and requirements. The DAQ
has determined that this facility will achieve compliance, as specified in the permit, with all
requirements that are applicable to the affected sources. The DAQ recommends the issuance of Air
Permit No. 10121T06.

38



Attachment 1

39



Ijq - 1) The deyesfrnoce, WES,
S Mh and AT

Enviva Pellets Ahoskie, LLC - Hertford County, NC s it
od ATQ; o
Heat to Dryer 3) 0 cambinetion of the two
System Ducts
st Dryer i
S Lee z T
Four Green Wood 1 (CD-WES Baghouse
Hammermills 4 2 N | Gas ——-[ Burners | Stack Double Duct (G)-tg)HM~FF3) (CD-DHM-FF1,L__
(ES-GHM-1 through Burners CD-DHM-FF2)
ES-GHM-4) (IES-DDB-1, T L 1
IES-DDB-2) et 7
| (ES-DCS) |
S‘ = penhe 7 Dry Hammermills
M * Dried Wood Fibers/Chips (ES-S;_I;—;M!?;;mgh -
Dried Wood Dried Wood Handling
Green Wood| gy nac Fibers/Chips (ES-DWH) Dried Wood
Fibers/Chips » Fibers/Chips
Dryer H
E"" I I High Cyclones,
(Trucks) Green Wood Bin Pressure
Pre-Chipped _Green Wood Chips | Handling Dry Shaving Blower
Wood (ES-GWHS) (Trucks) Material Dry Shavings Bin Vent Fiter | od
Oy —gp{ Handiing and Screener ol 1 T Cydone (CD-DWDS-BV) 1] hwn- e
Shavings Storage (ES-DSHM)
(IES-DRYSHAVE)
Green ] '
Wood * Dried Wood Day
Fibers/ HPBL Silo (ES-DWDS) Hammermill
Chips Lo -
(Trucks) Conveyors
Bark/Fuel————
Chips
Furnace
(ES-FURNACEBYP) “-BE.P%I:I;;
Bark - {;cn-mrs-m
T | Hopper Baghous
(IES BH) 9
T ! s, e — s |
o hg:BnC } Green Wood Fuel
oy 2 #{  Storage Bin
Finished Product (IES-GWFB) RTO/RCO
Handling Baghouse | Stack
(CD-FPH-BF) | Fine Pellet Material Fines Bin To Grade (for
HPBL > (ES-FB) (- reintroduction -
1 into process)
Finished Wood L
Pellet Loadout Truck Loadout Bin with Finished Product e
e N W il bR M B e
il Peliet Product |—\eo ot Finished Wood Pelet Product g (Pellet M)
Pellet Screener ES-CLR-6) Wood Pellets
(Trucks) { Steam
Finished Product
Two (2) Boilers
Legead: T Natural Gas—»| (IES-BOIL-1 and
EmeYgRicy Gehemonly Back-up Power to s lES-BO[L-Za)
—»  Process Stream > 350 bhp -up
Plant Operations
(IES-EG) %
Air Stream I i
Diesel Diesel Fuel Storage Tanks
Process Unit (Existing/New, Modified, or Renamed) Fuel * (IES-TK-1 through IES-TK-4) Fire Water (Trucks) Additive Handling
o Back-up Power to and Storage
| Pump, 234 Bhp e e Pump Powder —— P ADD
Air Pollution Control Device (Existing/New, Modified, or Renamed) (IES-FWP) Additive (IES-ADD)
Stack (Existing/New or Renamed) Mobile Equ

RAMBOLL
40



Table 1

Summary of Facility-wide Criteria Pollutant and CO2e Potential Emissions
Enviva Pellets Ahoskie, LLC

Control Device

Emission Unit ID Source Description Control Device ID Description co NOx TSP PM;o PM, 5 S0, Total VOC CO,
(tpy) (tpy) (tpy) (tpy) | (tpy) [ (tpy) (tpy) (tpy)
ES-DRYER Dryer
ES-GHM-1 through -4 Green Wood Hammermills 1 through 4 RS WESEERIN, 5 % 5 i 5 5 5
-DHM-1 through -7 Dry Hammermills 1 through 7; CD-DHM-FF1 through FF3; o o w2 o . e e s
2 Dm;sl- [t)cs Dust Control System CD-WESP; CD-RTO | Baghouses; WESP; RTO
ES-FURNACEBYP Furnace Bypass Stack -- - 2.64 0.97 2.54 2.28 1.97 0.11 0.075 24
1ES-DDB-1 and -2 Dryer Line Double Duct Burners -- -- 1.80 1.07 0.16 0.16 0.16 0.013 0.12 2,582
ES-DSHM Dry Shavings Hammermill CD-DWDS-BV; CD-RCO Bin Vent Filter; RTO/RCO 22.4 6.58 4.98 4.98 4.98 0.051 37.5 10,263
ES-DWDS Dried Wood Day Silo CD-DWDS-BV; CD-RCO | Bin Vent Filter; RTO/RCO
ES-PMFS Pellet Mill Feed Silo CD-PMFS-BV Baghouse - - 0.82 0.82 0.82 - - ==
ES-FPH; Finished Product Handling;
ES-TLB; Twelve Truck Pellet Loadout Bins; CD-FPH-BF Baghouse - - 13.3 121 5.33 -- - --
ES-PL1 and 2 Pellet Loadout 1 and 2
ES-FB Fines Bin CD-FB-BV Baghouse - - 1.35 1.35 1.35 -- - --
ES-DWH Dried Wood Handling - - - - 0.072 0.034 0.0051 - 144 -
1ES-ADD Additive Handling and Storage -- - - -- 2.65E-04 | 1.25E-04 | 1.89E-05 -- - --
ES-GWHS Green Wood Handling and Storage -- - - - 0.27 0.13 0.020 -- 6.20 --
IES-GWFB! Green Wood Fuel Storage Bin -- -- -- -- -- - -- -- -- --
IES-DRYSHAVE Dry Shavings Handling and Storage -- - - -- 0.024 0.012 | 0.0017 -- - --
1ES-BARK Electric Powered Bark Hog -- -- - -- 1.83 1.01 -- -- 0.23 --
IES-EG Emergency Generator - - 0.50 0.58 0.029 0.029 0.029 0.0010 22 101
IES-FWP Fire Water Pump - - 0.34 0.37 0.019 0.019 0.019 0.0006 0.02 67.3
IES-TK-1 Diesel Storage Tank for Emergency . _ B ~ __ B __ . 3.13E-04 .
Generator
1ES-TK-2 Diesel Storage Tank for Fire Water Pump -- -- -- -- -- -- -- -- 1.45E-04 --
IES-TK-3 Diesel Storage Tank #3 (600 Gallon) -- - -- -- -- -- -- -- 4.03E-04 --
IES-TK-4 Diesel Storage Tank #4 (1,000 Gallon) -- -- - - -- - -- -- 6.31E-04 ==
IES-CNGT* Compressed Natural Gas Terminal -- -- -- -- -- -- -- -- -- --
IES-BOIL-1 and IES-BOIL-2 Two (2) Natural Gas-fired Boilers - - 7.14 4.25 0.65 0.65 0.65 0,051 0.47 10,224
-- Haul Roads -- -- -- -- 23.4 4.47 0.52 -- - --
Total Emissions: 174 146 79.7 58.2 46.0 19.4 132 238,661
Total Excluding Fugitives: 174 146 56.0 53.6 45.5 19.4 125 238,661
PSD Major Source Threshold: 250 250 250 250 250 250 250 -

Notes:

** No quantifiable emissions. Considered insignificant activity per 15A NCAC 02Q .0503(8).
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Table 2
Summary of Facility-wide HAP Potential Emissions

Enviva Pellets Ahoskie, LLC
IES-DDB-1 IES-BOIL-1
Description NCTAP HAP CD-RTO  |ES-FURNACEBYP-1| and-2 CD-RCO ES-DWH IES-EG IES-FWP | IES-BARK and -2 Total Major
(tpy) (tpy (tpy (tov) | (tov) [ (toy) (tpy (tpy) (toy) (tpy) Source?

Acetaldehyde Y Y 1.57E+00 3.66E-03 3.26E-07 S.66E-01 1.11E-01 4.70E-04 3.14E-04 - 1.29e-06 2.65 No
Acrolein Y Y 6.73E+00 1.76E-02 3.86E-07 1.24E+00 = 5.67E-05 3.79E-05 - 1.53E-06 7.99 No
Formaldehyde Y Y 6,60E-01 1.94E-02 1.61E-03 9.26E-01 8.80E-02 7.23E-04 4,83E-04 = 6.38E-03 1.70 No
Methan N 3 2.42E+00 = - 1.33E+00 1.88E-01 = = 4.57E-02 5 3.98 No
nol Y Y 7.23e02 2.25E-04 = 1.91E+00 = 2 = - = 1.98 No
|Propionaldehyde N Y 2.82E+00 2.69E-04 - 1.95E-01 3.24E-02 = = & = 3.05 No
Acetophenone N Y 1,23e-07 1.41E-03 - 2 - = 2 - = 1.37E-07 No
|Ammonia Y N 5.46E-0 & 6.87E-02 2.72E-01 = 2 = - 2.72E-01 1.16E+00 No
Antimony & compounds N Y 3.03e-04 3.48E-05 = - = = - - - 3.38E-04 No
Arsenic & compounds Y . 8,79E-04 9,70E-05 4.29E-06 1.70E-05 - = & - 1.70E-05 1.01E-03 No
Y ¥ 1.62e-01 1.85E-02 4.51E-05 1,79E-04 = 5.71E-04 3.82E-04 - 1.79e-04 1.81E-01 No
Y Y 1,00E-04 1.15E-05 2.58E-08 1.02E-07 = 1.156-07 7.70E-08 = 1.02E-07 1.12E-04 No
¥ Y 443805 4.85E-06 2.58E-07 1.02E-06 & = ~ = 1.02E-06 5.14E-05 No
|I1.3-Butadiene Y Y & = = = = 2,39E-05 1.60E-05 - = 4.00E-05 No
Cadmium Y Y 3.45E-04 1.81E-05 2.36E-05 9.35E-05 = = = = 9.35E-05 5.74E-04 No
Carbon tetrachloride ¥ Y 1.736-03 1.98E-04 = = = = ~ = = 1.93E-03 No
lorine Y ¥ 6.07E-01 3.48E-03 = = s = = = = 6.10E-01 No
Chlorobenzene Y Y 1.27e-03 1.45E-04 = = = = = = E 1.41E-03 No
Chloroform Y Y 1.07E-03 1.236-04 = = E = - = = 1.20E-03 No
romium VI Y ¥: 3.73E-04 1.54E-05 3.01E-05 1,19E-04 s = - - = 5.38E-04 No
Chromium-0Other compounds N Y 6.72E-04 7.71E-05 = B - - = = 1.19E-04 8.68E-04 No
Cobalt compounds N Y 2.64E-04 2.86E-05 1.80E-06 7.14E-06 = = ~ = 7.14E-06 3.09E-04 No
Dichlorobenzene Y Y = 2.58E-05 1.02E-04 - = = - 1.02E-04 4.34E-04 No
Dichlo ane, 1,2- Y Y .28E-04 - 5 & = s S = 1.246-03 No
i N Y 45E-04 - = - = = = = 1.41E-03 No
N Y 7.93E-07 - = - = = - = 7.70E-06 No
2-ethylhexyl)phthalate Y ¥ 2.07E-07 = s & = = = = 2.01E-06 No
N ¥ .37E-04 - & - = = = = .33E-03 No
Hexachlorodibenzo-p-dioxin v N 7.05E-06 - - - - - - - L21E-04 No
Y Y = 3.86E-02 1.53E-01 & = = = 1.53-01 5.52E-01 No
ic aci ¥ Y 8.37E-02 - Z - = = = = 4.50E-01 No
Lead and lead compounds Y Y 1.93€-03 2.12E-04 1.07E-05 4,25E-05 - = = = 4.25e-05 2.24E-03 No
Manganese & compounds Y Y 6.15E-02 7.05E-03 8.16E-06 3.23E-05 = & = - 3.23e-05 6.86E-02 No
Y Y 1.79-04 1,54E-05 5.98E-06 2.21E-05 - = = = 2.21E-05 2.44E-04 No
N Y 5.76E-04 6.61E-05 - = - = = = = 6.42E-04 No
N Y 8.83E-04 1.01E-04 = e = = 2 = = 9.84E-04 No
Y N 2.07E-04 2.38E-05 = & - = = = = 2.31E-04 No
N Y 1.11E-02 128603 - T - = - = - 1.23E-02 No
N Y 3.836-03 4.28E-04 1.31E-05 5.19E-05 = = 2 E 5.19£-05 4.37E-03 No
¥ Y 1.62E-03 1.45E-04 4.51E-05 1.79E-04 - - - = 1.79E-04 2.17E-03 No
N Y 4,228-06 4.85E-07 2 = z = = - 3 4.71E-06 No
Y Y 1T96E06 2.25E-07 = - - - - - - 2.8E-06 o
Perchlorosthylens Y Y 1.46E-03 1.67E-04 = s > = - = - 1.63E-03 No
sphorus metal, yellow or white N Y 1,04£-03 1.19E-04 - - - - - - - 1.16E-03 No
Polychlorinated biphenyls Y Y 3.136-07 3.59E-08 - - - - - - - 3.49E-07 No
Polycydic Organic Matter N Y 5.86E-03 2.00E-04 1.50E-05 3.94E-05 = 1,03E-04 6.50E-05 - 0.92E-05 6.71E-03 No
Selenium compounds N Y 1,12E-04 23E-05 5.15E-07 2,04E-06 - = = - 2.04E-06 1.29E-04 No
Styrens Y Y 7.29-02 .37E-03 - & = = = = = 8.13E-02 No
[Tetrachlorodibenzo-p-dioxin, 2,3,7,8- Y Y 3.30E-10 L 79E-11 - - - - - - - 3.68E-10 No
[Toluene Y Y 3.55e-02 4.05E-03 7.30E-05 2,85E-02 - 2.51E-04 1.67E-04 = 2,55E-04 4.10E-02 No
[Trichloroethane, 1,1,1- Y Y 1,195-03 1.37E-04 - & = = = = = 1.33E-03 No
TricFlEiroetEy ene Y ¥ 1,156-03 1.32E-04 = = = = = = = 1.28E-03 No
[Trichlorofluoromethane Y N 1,57E-03 1.81E-04 - - - - - - - 1.75E-03 No
richlorophenol, 2,4,6- N Y 8.43:-07 3. 70E-08 - = = = - = = 9.42E-07 No
Vinyl chloride Y Y 6.91E-04 7.93E-05 = = = = = = = 7.70E-04 No
Xylene Y Y 9,60E-04 1,10E-04 - s & 1.75E-04 1.17E-04 - = 1.36E-03 No
Total HAP Emissions (tpy): 15.9 0.17 0.041 6.73 0.42 0.0024 0.0016 0.046 0.16 23.5 No
Maximum Individual HAP: Acrolein Hydrochloric acid Hexane enol Methanol | Formaldehyde | Formaldehyd Methanol Acrolein -
Maximum Individual HAP Emissions (tpy): 6.73 0.084 0.039 1.91 0.19 7.23E-04 4.83E-04 0.046 0.15 7.99 No
Total TAP (tpy): 11.2 0.17 0.11 5.47 0.20 0.0023 0.0015 0 0.43 17.6 No
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Table 3a
Potential Emissions from Dryer Line RTO Stack (CD-RTO)
Enviva Pellets Ahoskie, LLC

Calculation Basis

|Annual Throughput of Deyer
Max. Hourly Throughput of Dryer
|Bumer Heat Input

Annual Heat Input
Annual Throughput of GHMs and DHMs

550,000 OOT/year
62.8 ODT/hr

175.3 MMBtu/hr

1,535 628 MMBru/yr
550,000 ODT/yr

JHourly Throughput of GHMs and DHMs 62.8 ODT/Mr
Annual Operation B.760 hrjyr
Total RTO Hest Input 40 MMBru/hr

JRTO Centrol EMidency S5 %

[WES? Control Efficiency 95 %

Total Potential Emissions at RTO Stack

Potential Emissions®
Pollutant (B/he) z
co 31.7 139
Ino, 30.2 132
SO, 4.38 19.2
VOC 16.5 72.3
Total PM 6.85 30.2
Total PM,, 6.89 30.2
Total PM, . 6.89 30.2
COse 48,973 214,500
Total HAP 3.63 158
Total TAP 2.56 11.2

i Total emissions from the furnace/dryer, green hammemmils, dry hammermiis, and natural gas combustion by the RTO (includes injection gas and burmer fuel).

Detalied calouiations are provided below.

Potential Criteria Pollutant and Greenhouse Gas Emissions - Furnace/

, Green Hammermills, and Dry Hammermills
Potential Emissions from
Controlled Furnace/Dryer, GHMs, and
Pollutant Emission Units DMMs*
(Ib/hr) (tpy)
(<5 0.50 Ib/ODT* 31.2 137
INO, 0.47 Ib/ODT? 29.6 130
SO, 0.025 Ib/MMBL? 4.38 18.2
Total VOC as Propane 0.26 Ib/ODT? 16.5 72.3
[PM/EM,0/PM; - (Filterable + Condensable) 0.11 Ib/ODT? 6.89 30.2
jco, 780 Ib/ODT* 48,973 214,500
Notes:

i Exhaust from the dryer &5 routed to twin cydones for material recovery purpases then to 3 WESP and RTO for control of VOC, HAP, and particulates.

4 Emission factor based on process information and an appropriate contingency based on engineering judgement.

* No emission factor ks provided in AP-42, Section 10.6.2 for SO, for rotary dryers. Enviva has conservatively calculdted SO, emissions based on AP-42, Section 1.6 - Wood Residue
Combustion in Bolers, 09/03.

* Emiasion factor for CO;, from AP-42, Section 10.6.1 for rotary dryer with RTO control device. Enviva has conservatively caiculated the 00, emissions using the hardwood emission
factor because the dryer at the Anoskie plant will use a combination of hardwood and softwood and the hardwood emission factor & greater than the softwood emiszion factor.

Thermally Generated Potential Criteria Pollutant Emissions from Combustion of VOC from Dry Mammermilis

Maximum high heating vailue of VOC constituents 0.018 MMBL/Ib
Uncontrolied VOC emissions from DHMs 330.3 Ityhr
Hourly Heat input of uncontrolled VOC emssions 6.11 MMBtu/hr
Uncontrolied VOC emissions from DMMs 1447 tpy

Annual Heat Input of uncontrolled VOC emissions 53,510 MMBLu/yr

Emission Potential Emissions
Pollutant Units
Factor (Ib/hr) (tpy)
CO 0.082 Ib/MMBLy* 0.50 2.20
INOx 0.10 Ib/MMBty* 0.60 2.62
Notes:

* Emission factors from AP-42, Saction 1.4 - Natural Gas Combustion, 07/98. Emission factors converted from ib/MMsct to in/MMBty based on assumed heating value of 1,020
Btu/sct for natural gas per AP-42 Section 1.4,
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Table 3a
Potential Emissions from Dryer Line RTO Stack (CD-RTO)
Enviva Peliets Ahoside, LLC

Potential HAP Emissions

|| poliutant HAP NC TAP gr-sac-ows Units F P e
(b/he) | (toy)
||[Furnace Biomass Combustion, Drying, Green Hammermilis, and Dry Hammermills®
|aceaisenyce ¥ Y 5.69E-03 1ty OOT t 0.36 1.57
|lscroiein Y Y 2.458-02 1/ODT % 1.54 6.73
|Formaldebyde ¥ Y 2.40803 IyODT 1 0.1%5 0.665
|Petranc ¥ N 8.79E-03 1y ODT 3 0.55 2.42
¥ Y 2.635 04 15/ODT t 0.017 0.072
|Eooawmemac ¥ " 1.038-02 1y ODT 1 0.64 2.82
[lacetophenane ¥ [ 3 20E-09 /MM Bty 23 2.808 03 L.23E-07
[lsntimony & Compoundcs ¥ N 7.90E-06 1B/ MM Bty 2.4 6.92€-05 303504
|larsenic & Compounds Y Y 2.20E-05 Ib/MM Bty 2,4 1.93504 B.45E-04
|Benzene Y Y 4_20E-03 B/MMBLy 23 3.63502 L.61E-0L
|Benzeta)pyrene ¥ ¥ 2_60E-06 B/MM Bty 23 2.288.05 9.98E-05
|Beryttivm ¥ ¥ 1.10E-06 IB/MM Bty 2.4 9.64£05 4.22E-05
| admism ¥ Y 4. 10E- 06 Ib/MM Bty 2.4 3.598 05 1.57E-04
rbon tetrachiorde ¥ Y 4.508-05 IB/MM Bty 2,3 3.545-04 1.73E-03
|[Ehiorine Y Y 7.90E-04 /MM Bty 2 1.335.01 6.07E-01L
|[EEhiorobenzene ¥ Y 3.308-05 IB/MM Bty 2,3 2.895.04 127503
[EEhiorofoem ¥ Y 2.80E-05 1B/ MM Bt 2,3 2.458-04 107603
[iEheomium vi s Y 3.50E-06 IBMM Bty 2,4 3.075-05 1.34E-04
[IEhromium -Other compounds Y N 1.75£-05 iDYMMBty 2,4 153504 £.72E-04
[KEobalt compounds ¥ N 6.50E-06 IYMMBtu 2,4 5.70£.05 2_50E-04
|Ptcniorosthane, 1,2 ¥ Y 2.90E-05 Ib/MMBtu 2.3 2.54504 1. 11E-03
| chioropropane, 1.2 ¥ N 3.30E.05 Ib/MM Bty 2.3 2.895 04 1.27E-03
nitrophenol, 2,4- Y N 1.80E-07 1b/MMBtu 2,3 1.53£.05 6.91E-06
[tz ethyinexyijphthalate Y ¥ 4.705-08 Iy MMS 2,3 4.128.07 1.80E-06
[Ethy! benzens ¥ N 3.10E-05 1Dy MMB 2,3 2.72804 119803
|Hexachiceodiberao p dhoxin N Y 1.608-05 IbYMMBty 2,3 1.405-04 6.14E-04
|Rydrochioric acid ¥ ¥ 133803 IbyODT 1,5 336502 3.66E-01
|[Eead and Lead compounss ¥ " 4.30E-05 ID/MM Bt 2.4 421504 1 B4E-03
[Manganese & compounds ¥ Y 1.608-03 IB/MMB LY 2,4 1.408.02 6.14E-02
cury ¥ Y 3.508-06 1D/ MMBty 2,4 3.07£.05 1 34E .04
| ethy! bromide ¥ N 1.50-05 IbyMNS Ly 2,3 1.315.04 5.76E-04
|Methyi chionse ¥ N 2.308-05 IDYMMSty 2,3 2.025.04 £.83E-04
|Petry! ezhyl ketone N ¥ 5.408-06 IbyMMSty 2,3 4.73£.05 2 07E-04
|Methyiene chiorice ¥ Y 2.905-04 1By MMB 2,3 2.545 03 t.11E-02
|Naptehaiene ¥ N 9.70£-05 Iy MMSL 2,3 8.508 04 372803
| Wikt Y ¥ 3.308-05 ibYMMBty 2,3 2.89504 1 27E-03
|itropnencl, 4 Y N 1.105-07 IBYMMBty 2,3 9.645.07 4.22E-06
ntachicrophenci Y Y 5.105.08 IB/MMBty 2.3 3.478.07 L 96E-06
ethylens ¥ ¥ 3.305-05 1B MMS 2,3 3.33504 1 46E-03
phorus Metal, Yeliow or White Y » 2.70E-05 Iy MMBtu 2,4 2.375-04 1_04E-03
[Peiycriornated biphenyls ¥ ¥ 8.155-09 IB/MMStL 2,3 7.145.03 313807
[Potycyclic Ongansc Matter ¥ [ 1.258-04 IbyMMStu 2,3 1.098-03 479503
|Beteniam compouncs ¥ N 2.808 06 IbYMMB Tt 2,4 2.45805 1.07E-04
|Btyrene ¥ ¥ 1.905-03 1y MMStuy 2,3 1.676.02 7.296-02
|[[ret=achiorodibenzo-p-dioxin, 2,3,7,8 ¥ ¥ 8.608-12 ID/ MMt 2,3 7.54811 33010
|rotuene ¥ Y 9.20E-04 Ib/MNSty 2,3 3.06503 353602
|Fﬂcnbmmm, 1,11 ¥ Y 3.10-05 IbyMMSty 2,3 2.72604 1.19E-03
richioroethysens ¥ ¥ 3.008-05 Iy MM 2,3 2.635.04 1.156-03
[Fricniarcfiuaramethane N ¥ 4.108-05 ibYMMBty 2,3 3.59504 1.57E-03
[rricrdocphenct, 2.4.6 ¥ N 2.205-08 1By MMSty 2,3 1.938.07 845607
[WVinyt chiceide Y Y 1.805.05 1By MMStu 2,3 1.565.04 6.91E-04
|pysene ¥ Y 2.50E-05 Iy MMS L 2,3 2.19504 9.60E-04
| Total HAP Emissi 3.56 15.6
\l Total TAP Emissions: 2.356 10.4
Motes:
& Brrdaseon factor Deced 0N Srockis iftrmation and an apgropriste cortingeicy Dased on engnesing judgermernt.
3 Ermisseon factors for wood combustion i a stoker boder from AP42 Section 1.6 - Wood Restdue Combustion n Sotlers, 0900,

"

A contryd eidency of 959, for the RTOS & apcimd o all Srganic HAP for those emasion fectors that ame fot dertved from Srrviva steck telt dsta. Thes is the expects! cortrel
eMoercy of the RTO.
A 95% cortral efficency for the wet glecosatic precplator (WESP) Is appiied to af metal HAP Based on Dpecied cntral eMcency for the WESP,

The WESS will ity @ caustic SChtxon in It cperation N which iydrediioric 8¢ will have RIgh mater solulsity. Ths Caustic solation will neutrgioe tha 02 and effectivaly contral
It by 90%, per conversation on Octobear 18, 2011 with Steven A, Jassund, P.E. of Lundberg Axsocistes, & manufecturer of WESPs,

The emteons from the Green fanmerrdils and Ory Hammermiis will De routed through B Dryer Une WESS and RTO,
hramaun VI 1S & scliset of dhramiun compounds, which is accousted for separstely 25 8 MAP. As soch, Owombum VI is only ceiculsted a5 a TAP.
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Table 3a
Potential Emissions from Dryer Line RTO Stack (CD-RTO)
Enviva Pellets Ahoskle, LLC

Potential HAP Emissions - RTO Burners
Poliutant HAP NC TAP !;"""“', Units PRI Bt
(b/hr) | (tpy)
RTO Natural Gas Combusti
2-Methylnaphthalene Y N 2.40E-05 1b/MMsct $.34E-07 4.09E-06
3-Methylchloranthrene Y N 1.80E-06 1b/MMsc! 7.01E-08 3.07E-07
7.12-Dimethylbenz(ajanthracene Y N 1.60E-05 1b/MMsc! 6.23E-07 2.73E-06
Acenaphthene Y N 1.80E-06 Ib/MMsct 7.01E-08 3.07E-07
Acenaphthylene Y N 1.80E-06 1b/MMsc! 7.01£-08 3.076-07
Ammonia N Y 3.2 1b/MMsc! 1.25E-01 5.46E-01
Anthracene Y N 2.40E-06 Ib/MMsct 5.34E-08 4.09E-07
Arsenic & Compounds Y Y 2.00E-04 1b/MMsc! 7.78E-06 3.41E-05
Benz{a)anthracene Y N 1.80E-06 1b/MMsct 7.01E-08 3.07E-07
|Benzene Y Y 2.10E-03 Ib/MMsct 8.17E-05 3.58E-04
[eenzo(a)pyrens Y Y 1.20E-06 1b/MMscf 4.67E-08 2.05E-07
[Benzo(b)lucranthens Y ~ 1.80E-06 1b/MMsct 7.01E-08 3.07€-07
|Benzo(g.b.l)peryiens Y N 1.20E-06 1b/MMsct 4.67E-08 2.05E-07
|eenzotxnuoranthens Y N 1.80E-06 Ib/MMsc! 7.01E-08 3.07E-07
|Beryfium Y Y 1.20E-05 Ib/MMsct 4.67E-07 2.05E-06
Cadmium Y Y 1.10E-03 1/ MMsct 4.28€-05 1.886-04
Chromium V1 Y N 1.40E-03 1b/MMsc! 5.45E-05 2.39E-04
Chrysene Y N 1.80E-06 1b/MMsc! 7.01E-08 3.07€-07
Cobait compounds Y N 8.40E-05 1b/MMsc! 3.27E-06 1.43E-05
|Oibenzoa,h)anthracene Y N 1.20E-06 1b/MMsct 4.67E-08 2.05E-07
|Dichlorobenzene Y Y 1.20E-03 Ib/MMsct 4.67E-05 2.05E-04
|Fluoranthene Y N 3.00E-D6 Ib/MMsc! 1.17E-07 S.11E-07
|Ficrene Y N 2.80E-06 b/ MMt 1.0%€-07 4.77E-07
[Hexane Y Y 1.80 1h/MMscf 7.01E-02 3.076-01
[indeno(1,2, 3-cd)pyrene Y N 1.80E-06 1b/MMsc! 7.01E-08 3.07E-07
JLesd ang Lead compounds Y N S5.00E-D4 1b/MMse! 1.95E-05 8.52E-05
[Manganese & compounds Y Y 3.80E-04 1b/MMsct 1.48€-05 6.48E-05
|Mercury Y Y 2.60E-D4 Ib/MMsc! 1.01E-05 4.436-05
Inaphthalene Y N 6.10E-D4 Ib/MMsct 2.37E-05 1.04£-04
Inickel Y Y 2.10E-03 Ib/MMsct 8.17€-05 3.58E-04
[ehenanthrene Y N 1.70E-05 1b/MMscf 6.626-07 2.90E-06
[eyrens Y N 5.00E-06 1/ MMt 1.95E-07 8.526-07
Selenium Compounds Y N 2.40E-05 1b/MMsc! S.34E-07 4.09E-06
Toluene ¥ Y 3.40E-03 Ib/MMsct 1.326-04 5.80E-04
Total HAP Emissi 0.071 0.31
Total TAP Emissions 0.20 0.85

% Emission factors for natural gas combustion are from NCDAQ Natural Gas Combustion Spreadsheet and AP-42, Fifth Edition, Volume {, Chapter 1.4 - Natural Gas Combestion,
07/98. The emission factor for ammonia & dted in the NCDAQ spreadsheet as daing scurced from the USEPA's WebFIRE database. Acetaldehyde, acrolein, and formaidehyde are
not included in this tabie because emissions of these poliutants resulting from RTO fuel combustion are already refiected in the I/ODT emission factors.

Abbreviations:
CH, - methane NO; - nitrogen oxides
CO - carbon monoxide NO - nkrous oxide
CO, - carbon dioxide OODT - oven dried short tons
CO.e - carbon dioxide equivalent PM - particsiate matter
GHM - Green Hammermill PM,, - particuiate matter with an aerodynamic dameter fess than 10 microns
HAP - hazardous 3 polutant PM, , - particulate matter with an aerodyramic diameter of 2.5 microns or less
hr - hour RTO - regenerative thermal oxidizer
kg - kbogram S0, - suttur dioxice
Ib - pound tpy - tons per year
Mgal - thousand gallons VOC - volatiie organic compound
MMEtu - Millon Sritish thermal units WESP - wet electrostatic precipitator
MMscr - Million stancarc cubic feet yr - year
Reforences:

EPA. AP-42, Section 1.4 - Natural Gas Combustion, 07/96.
EPA. AP-42, Section 1.6 - Wood Residue Combustion in Bollers, 09/03.
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Calculation Basis

Table 3b

Enviva Pellets Ahoskie, LLC

Hourly Heat Input Capacity 26.3 MMBtu/hr
Annual Heat Input Capacity 1,315 MMBtu/yr
Hours of Operation 50 hr/yr

Potential Emissions from Furnace Bypass (Cold Start-up)

Potential Criteria Pollutant and Greenhouse Gas Emissions - Furnace Bypass Cold Start-up

Pollutant Emission Urnits Potential Emissions
Factor
(Ib/hr) (tpy)
co 0.60  |Ib/MMBE' 15.8 0.39
NOy 22 |lb/MMBtU! 5.78 0.14
50, 0.025 |Ib/MMBtu* 0.66 0.016
\VOC 0.017  |Ib/MMBtu* 0.45 0.011
Total PM 0.58 |lb/MMBtu 15.2 0.38
Total PM, 0.52  |Ib/MMBtu' 13.6 0.34
Total PM, 045  |lb/MMBtY! 11.8 0.29
o, 93.8  |kg/MMBtu’ 5,438 136
CHq 0.0072  |kg/MMBt® 0.42 0.010
N,0 0.0036  |kg/MMBtu’ 0.21 0.0052
COe 5,510 138
Notes:

1 CO, NOy, SO,, PM, PM,s, 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-fired
boilers, PM, PMyo, and PM; 5 factors equal to the sum of the filterable and condensable factors from Table 1.6-1. VOC emission factor excludes formaldehyde,

2 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 30
ot ial Emissi from Fumace Bypass (Cold Start-up)
Enwviva Pelicts Ahoshie, LLC

Pollutant HaP NC TAP a':::- Units scumece b rssen e e

(I /e ) (tpv)
lAcet dicahyoe Y Y 8.30F 0= ID/MM S0 218502 5 4655 04
|jAcrclain Y v &4 .00E-03 DM S 1 OSE-01 263500
Formailderryce Y L £ . 40503 /MM S 1. 16502 28903
Phencl Y Y 5.10-05 IiDSMM St L 33503 3. 3S&-05
Propionaicdeh yce Y » 6.105-05 IDSMM S 1 SOE-03]| 401505
lAcet ophenone Y N 3.20€-09 ID/M M3, 8 41503 2.10-09
lAantimony & Compoaunds Y n 7.90-06 IDSMM St 2 05504 S5 _19E-05
jArsenic & Compounds Y Y 2.20E-05 IDSMM S 5. 78503 1 4S50S
Berzene v ¥ £.20E-03 I/ MMBTu 1_10E-01 2. 765503
Benzxola)pyrenc Y Y 2.60E-06 I/MMBT &5 84505 1. FT1E-O5
Beryiliam Y Y 1.105-06 IDSMMSe 2 8905 7. 23507
Cacmium L 4 Y & 1006 /MBS 1 OS5-0s 270505
Carbon tetrachiorice Y ¥ 4 .50E-05 ID/MM S 1 18503 2. 9605
Chiorine Y Y F.905-0= iyMMBu 2 05502 S5_ 19503
Chiorobernzens v Y 3.320€-05 IDSMMRSn £ 55502 21705
Chioroform v Y 2.80E-05 Ih/MM S 7 3IS5E04| 1 34FE0O5
Cheromium VI 3 Y 3.50&-06 /MM S 20505 2. 30505
Che ombam ~Other compounds Y N 1.7SE-05 ISMMBIL 4 505 O3 1 1SE-05
Cobalt compowsnds v L 6.50€-06 Ih/MMBI 171503 4 2TE05
Dichioroethane, 1.2 Y Y 2.90E-05 IDSM MBS T E53IE-04 £ . S1E-0OS
Dichicrmopropane, 1.2 Y N 3.30&-05 D/ MMt £ 55504 21705
Dintrophencd, 2.4~ v n 1.80€-07 1D/ MM 20 4 FIE-O5 1. 18507
J D2 - ethyihex yllphthaiate Y ¥ £ 7008 MBS L1 24505 3 0508
Etrw ! bercene Y N 3.10&05 ihyMMBIL 8. 15503 203505
Hexachiorodibenzo -9 -asdn N ¥ 1.€0E-06 IDSMMRSn 4 21505 1 _OSE-O6
Hydrochionc ackd Y ) 1.90€-02 Ihy/MMBIL S5 0001 31 2502
Lead and Lead compounds Y N &.E0E-05 DS MM St L. 25503 316505
Manganese & COMPoOuncs Y v 1.60E-02 DM MBSt 4. 21502 1 0OSE-O03
Mercury v Y 3.50€-06 ID/MM ST 9. 205-05| 2 30E-O5
Mathyl bhromide Y n 1.S05-05 ID/MMESTL 293504 ) 9. 85505
Mettvyl chionde Y » 2.30&-05 in/MM B & 05502 1.S1E-05
Mativel ethyl Letone N v 5.40E-06 ID/MM 20 1 435 04 3. S55-06
Methrlene ciorkSe Y L 2.90E-0a /MM S T ESEO3 L 915 03
Naohchaiene Y N 9.70£-05 ID/MMSTL 255803 6 3805
NoCka! Y v 3.20€-05 IDSMM S0 £ 65504 21705
Norophenol, &- Y ~n 1.10E-07 Ihy/MM St 2.895-06 723508
Pentachiorophencd Y Y 5.10£-08 IyMMBIL L 33505 3 35S0
Porchioroettryiene Y Y 3.80-05 I/MMNSL 9. 99502 2.S0E-05
Phosphorus Metal, Yoelow or White Y ~N 2.70E-05 I/ MM, 7T A0E-08 1 _77E-OS
jPodychionnated biphenyls Y Y 8.15E-09 IS MM B 2 13507 S 3SE-09
Podyoyclic Organic Mattes Y N 1.25E-0s IDSMMNStL 3. 28503 8 20E-0S
Selenium Compounas v " 2.80E-06 ID/MM St 7. 3505 L 83506
Styrena Y Y 1.90&-03 /M MSns S5 0002 1. ZSE-O3
[Tety achicr odiDenao-pSoxin, 2.3.7.8 Y Y 8.60E-12 IDSMM Bt 2. 265-10 S 65E-12
[Toluene Y Y 9.20E-0s Iy M M3 2. 4202 6. 0SE-Os
[Trichioroethane, 1,5, 28- Y Y 3.10E-05 DM M3 815504 2 03505
[Trichéoroetrvliens Y Y 3.00-05 IyMMBL 7. S55-08 1. 9705
[TrchiorofMuoraomethane ~N Y & 1005 IDSMMRSn L OSE-03 2_70E-05
[Trichiorophenol, 2.3 .6~ Y ~N 2.20-08 Ih/™M M3 5. 78507 1 ASE- 08
[Vinyt cndorice Y Y 1.805-05 Ih/MMBIL 473504 1 1SE-05
Xyhere v Y 2.50-05 IS E S7E 03 L 53505

Total HAP Emissions:|  1.02 0.025

TYotal TAP Emissicons: 1.02 0.025

h-‘h =
b Smasscdon facioes for wooOd COrmBunaian i a8 stokoar Dodlar o AP-S2, Section 1.5 - Wood Reskdues Cormbuston In Boters, OO,

2 Oroamisen VI IS 8 subaet of Chedemaen COMPoursls, wiech = accoustad for sSeparstaly &% & AP, As such, Oirdenitan VI s ooy ceicuisted as a TAP.

O, - ettt N0 - mlrOcs aokde

O - carbon raraside DOT - oves dried Shoet tues

L0 - carton diasiSe P - particidate rratie

Chse - carbon dicdde egulvelet PV - particdate Mathir Wil 20t serodyriarric diarmeter e then 10 secrors
A - TMsardous sy puilutare P, - particulste matter sith an serodyrueic dismetsr of 2.5 miarors O e

P - Dour

kg - Klogra

B - pouesd

MMERC - MIBOnN Seitaes therrmal wnks
NC - Noeth Carcina

NO, - retrogen cxiSes

S0, - U Gcside

TAP - Taxic Alr Polltare

oy - BTk Der ymar

VOO - volaflie arpanic Coempound
Y - year

EPA. AP-42 Section 1.5 - Wood Residus Comtostion » Bolbers, OESyO3,
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Table 3c
Potential Emissions from Furnace Bypass (Idle Mode)

Enviva Pellets Ahoskie, LLC

Calculation Basis

Avg. and Max. Hourly Heat Input Capacity’ 15 MMBtu/hr
Annual Heat Input Capacity 7,500 MMBtu/yr
Hours of Operation’ 500 hr/yr
Potential Criteria Pollutant and Greenhouse Gas Emissions - Furnace Bypass "Idle Mode"

— Emission Units Potential Emissions

Factor
(b/hr) | (tpy)

o 0.60  |lo/MMBty? 9.00 2.2
NOy 22 |lo/MMBHy’ 3.30 0.83
S0, 0.025  |(lb/MMBty’ 0.38 0.094
VOC 0.017  |lo/MMBtu’ 0.26 0.064
Total PM 0.58 |lb/MMBt’ 8.66 2.16
Total PM, 0.52  [lb/MMBt 7.76 1.94
Total PM, ¢ 045  |Ib/MMBt’ 6.71 168
C0; 938  |ko/MMBt’ 3,102 775
CH, 0.0072  |ka/MMBtu* 0.24 0.060
N,0 0.0036  [ka/MMBtu’ 0.12 0.030
COse 3,143 786

Notes:
* The furnace may operate in idle mode for up to 500 hr/yr,
% 0, NOy, SO3, PM, PMyg, 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-fired
boilers, PM, PMy, and PM, ; factors equal to the sum of the fiiterable and condensable factors from Table 1.6-1,
* 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 3¢

Potential Emissi from Furnace Bypass (I1die Mode)
Enviva Pellets Ahoskie, LLC
Potential HAP Emissions - Furnace Bypass “"Idle Mode”
Pollutant HAP NC TAP E:'.:::," Units osnaovaie
(b /) {tpy)
Acetalschyce v Y £.30E 04 myMmaty | 125802 | 314503
Acroiein ¥ ¥ 4.00E-03 myMmaty | 6.00502 | 1.506 02
jFomaidehyde Y Y 4 40E-03 RyMMBcs 6.60E-02 1.658-02
JPhenai v Y 5.10E-05 IyMMacy | 7.65E04 | 1.91E.04
[Propicnaidenyde ¥ r 6.10E-05 yMMmaty | 5.15504 | 2.29€.02
Acetophencoe ¥ " 3.20E-09 yMmaty | 28008 | 1.206.08
lAntimony & Compounds ¥ " 7.90E-06 mmmety | 1.19808 | 2.96E-05
Arsenic & Compounds ¥ Y 2.20E-05 yMMaty | 330804 | 3.25805
|eerzene ¥ ¥ 4.20E-03 MM | 630802 | 1.385.02
[eerzoiapyrene ¥ v 2.60E-06 MM | 390805 | 9.75-05
Jeerymium Y Y 1.10E-06 yMMEty | 165505 | 4.138.06
Cadmbsm ¥ ¥ 4.10E-06 yMmaEts | 6.158.05 | 1.345.05
Carbon tetrachionde ¥ Y 4.50E-05 myMmety | 575804 | 1.656-04
Chiceine ¥ ¥ 7.90E-04 myMmaes | 119802 | 2.968-03
Chicrobenzene ¥ Y 3.30E-05 IyMMB | 495504 | 1.245.04
Chiceoform ¥ v 2.80E-05 yMMBo: | 4.206-04 | 1.055-04
Chromium V1 " ¥ 3.50E-06 myMmats | S.25805 | 1.31E-05
Chromium ~Other compounds Y N 1.75E-05 IyMMEB0s 2.63E-04 | 656505
Cobak compounds ¥ K] £.S50E-06 myMMB | 5.758.05 | 2.438-05
JDichioroethane, 1.2- ¥ Y 2.90E-05 yMmMaty | 235508 | 1.05604
IDichlnropmoane. 1.2~ Y N 3.30E-05 /MMty 4 95504 | 1.24F 02
[Dinzrophenat, 2,4 ¥ N 1.BOE 07 yMMEty | 2.706-06 | 5.758-07
JDi 2-ethy IhexyJphthaiate ¥ Y 4.70E-08 myMmats | 7.05507 | 1.76E-07
[etryi berzene v N 3.10E-05 MM | 465804 | 116504
|Rexachiorca benzo p-cicxin n ¥ 1 .60E-06 yMMBtu | 2.406-05 | 5.006-05
[Rysrochionc acd ¥ v L .50E-02 yMMBEts | 285801 | 7.138.02
JLead and Lead compounds v ™ 4.B0E-05 yMmaty | 7.206.04 | 1.806.04
[Harcanese & compounds ¥ ¥ L .G0E-03 yMmaty | 2.408-02 | 5.006-03
[rercuny ¥ Y 3.50E-06 MM | s25805 | 1.31505
[reethyt Dromice v ) 1.50E-05 yMMBn | 2.258.04 | 5.638.05
Jrethyt chiorde Y " 2.30E-05 yMMEty | 345804 | 3.638.05
[Methyt ethyl ketone " ¥ 5.40E-06 myMmaty | 3.10605 | 2.03-05
[Methyiene chiorde v Y 2.90E-04 yMMans | 4.358.03 | 1.05€.03
[raonthaene ¥ ] 9.70E-05 yMME | t.a68-03 | 3.63504
Jrescses ¥ Y 3.30E-05 myMmaty | 495804 | 124504
[rrophenci, 4 ¥ N 1 10E-07 wmmaty | 165806 | 4.135 07
JPentachiorcphenc v Y Z.10E 08 yMMBE | 7.658-07 | 1.91E-07
[rerchioroetnyiece ¥ Y 3.80E-05 yMMan: | 570608 | 1.435.02
[Phespchons Metal, Yeliow or White v [ 2.706-05 m/MMEty | 405503 | 101504
[rotychionnated bishenyis ¥ ¥ B.15E-09 myMmaty | 122607 | 3.058.03
JPolycyciic Organic Matter ¥ ) L.25E-04 yMMEty | 18703 | 4.685.02
Selenksm compounds v N 2.80E 06 myMmaty | 420805 | 1.05805
Styrene ¥ ¥ 1 .90E-03 myMmaty | 285802 | 7.135.03
[Tetrachiorodibenzo-p-dioxn, 2,3,7.8 ¥ v S.60E-12 yMmaes | 129810 | 3.238 11
[Tolsene v v 5.20E-04 myMmaty | 1.385.02 | 3.45803
[Trichiorcethane, $.1,1 ¥ ¥ 3.10E-05 mMmaty | s.655.04 | 1.165.04
[Trichiorcethylene ¥ ¥ 3.00E-05 yMmaes | 450808 | 1.135.04
[Trichiorcfucromethane K] Y 4.10E-05 IyMMa | 6.158.04 | 1.535 04
[Trichiorcpbenct, 2.4.6 Y N 2.20E-08 yMmaty | 330507 | 3.255-03
vinyl chiorise ¥ ¥ 1.B0E-05 yMmae: | 270608 | 5.75505
Xylene ¥ Y 2.50E-05 mmmens | 3.75604 | 9.385 05
% Tolal HAP Emissions:| O0.58 | 0.15 |
| Total TAP Emissions:| 0.58 0.14

b Srrmseon factors for wocd combustion in 4 stoker Dotler from AP 42, Sextion

Oy - methane

CO -« carben moncade

O, « cartbon doxide

COye - Carbon dloexde eguivelent
AP - harardous av pollutant

e - Pow

g - Klogram

B - pousd

MVERL - Milon Brtiah thermal unts
NC - North Carotine

NGy « mitregen coddes

Refurences:
PR, APA2, Sectites 1.5 -« Wood Residue Combnstion in Bodars, OWO3.

8 - Wood Nesdus Comboston In Botlers, ONyO3.
1 Olromian Vi s & sulset of chiromium compouds, which s sccourtad for separataly as 8 HAP. As such, Owonsun VI s ondy calculsted 85 a TAP.
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NO - nitrous aode

COT « owan dried Short tors

™ - particulate mastter

PN, - particdats Metisr Wil &N Aerdynaric R ameter less than 10 microns
PN,y - particulste matier with an serodynanoc Slameter of 2.5 microns or e
SO, - sulfur dicxdde

TAP « Towc Alr Polutast

Py - e per year

VOC - volatile orgests compauns
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Duct Burner Inputs

Table 4

Enviva Pellets Ahoskie, LLC

[Duct Burner Rating

2.5 MMBtu/hr

"Number of Duct Burners

2.

-

I|Annua| Operation

8,760

hr/yr

Potential Criteria Pollutant Emissions - Natural Gas Combustion

Potential Emissions from Double Duct Burners (IES-DDB-1 and -2)

Emission Potential Emissions
Pollutant Units Footnote
Factor Hourly Annual
(Ib/hr) (tpy) |
co 84.0  |lb/MMscf 1 0.41 1.80
NOy 50.0 |lb/MMscf 2 0.25 1.07
50, 0.60 |Ib/MMscf 1 0.0029 0.013
VOC 5.50 |lb/MMscf 1 0.027 0.118
PM/PM,,/PM, « Condensable 570 |lb/MMscf 1 0.028 0.122
PM/PM,q/PM, 5 Filterable 1.90 |lb/MMscf 1 0.0093 0.041
Total PM/PMyo/PMas|  0.037 0.16
co, 120,000 (Ib/MMscf 1 588 2,576
llcHs 2.30  |Ib/MMscf 1 0.0113 0.049
IIN,0? 0.64 |lb/MMscf 1,2 0.0031 0.014
lcose —- - 3 589 2,582
Notes:

! 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,0 assume burners are low-NOy burners,

3. CO,e emissions were estimated based on the Global Warming Potentials listed in Table A-1 of 40 CFR 98 Subpart A,
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Table 4
Potential Emissions from Double Duct Burners (IES-DDB-1 and -2)
Enviva Pellets Ahoskie, LLC
Potential HAP and TAP Emissions

Pollutant HAP NCcTap | Emission Units Fotentie) esons
Factor (b/he) | (tpy)
Natural Gas Combustion

2-Methylnaphthalene ¥ N 2.40E-05 Ib/MMscf 1.18£-07 | 5.15E-07
3-Methylchloranthrene ¥ N 1.80E-06 ib/MMscf 8.82£-09 | 3.86E-08
7,1 2-Dimethylbenz{a)anthracene Y N 1.60E-05 Ib/MMscf 7.B4E-08 3.44E-07
IAcenaphthene ¥ N 1.80E-06 ib/MMscf 8.82E-09 | 3.86E-08
Acenaphthylene Y N 1.80E-06 Ib/MMscf 8.82E-09 | 3.86E-08
Acetaldehyde Y Y 1.52E-05 1b/MMscf 7.45-08 | 3.26E-07
Acrolein ¥ ¥ 1.80E-05 I/ MMscf 8.826-08 | 3.86E-07
Arnmonia N Y 3.20E+00 | IyMMscf 1.576-02 | 6.87E-02
Anthracene ¥ N 2.40E-06 Ib/MMscf 1.186-08 | 5.15E-08
Arsenic & Compounds Y Y 2.00E-04 Iy MMscf 9.80E-07 4.29E-06
Benz(a)anthracene ¥ N 1.80E-06 I/ MMscf 8.82£-09 | 3.86E-08
||[Benzene Y Y 2.10E-03 Ib/MMscf 1.03E-05 4.51E-05
|[Benzo(a)pyrene ¥ Y 1.20E-06 1/ MMscf 5.88£-09 | 2.58E-08
|[Benzo(b)Nuoranthene Y N 1.80E-06 Ib/MMscf 8.82£-09 | 3.86E-08
|[Benzoig, h.perylene ¥ N 1.20E-06 I/ MMscf 5.88£-09 2.58E-08
[Benzo(k Muoranthene Y N 1.80E-06 Ib/MMscf 8.82E-09 3.86E-08
|[Berytium Y Y 1.20E-05 [ w/MMsd 5.88E-08 | 2.58E-07
lIcadmium Y Y 1.10E-03 Ib/MMscf 5.39E-06 2.36E-05
[lcheemium vi Y N 1.40E-03 i/ MMscf 6.86E-06 | 3.01E-05
[lcheysene Y N 1.80E-06 1b/MMscf 8.82E-09 3.86E-08
llcobalt compounds ¥ N 8.40E-05 i/ MMscf 4.128-07 1.80E-06
[IDibenzo(a,h)anthracene Y N 1.20E-06 1/ MMscf 5.88£-09 2.5B8E-08
|[pichiorcbenzene ¥ ¥ 1.20E-03 i/ MMscf 5.886-06 | 2.58E-05
[[Fluoranthene Y N 3.00E-06 I/ MMscf 1.47E-08 6.44E-08
[[Fluorene Y N 2.80E-06 ib/MMscf 1.37€-08 6.01E-08
|[Formaldehyae Y Y 0.075 I/ MMscf 3.68E-04 1.61E-03
|Hexane Y Y 1.80 b/ MMscf 8.82E-03 3.86E-02
[Endenc(1,2,3-cd Jpyrene ¥ N 1.80E-06 I/ MMscf 8.82E-09 3.86E-08
[lLead and Lead compounds Y N 5.00E-04 ib/MMscf 2.45E-06 1.07E-05
|Manganese & compounds Y Y 3.80E-04 I/ MMscf 1.86E-06 | 8.16E-06
Mercury X Y 2.60E-04 Ib/MMscf 1.27€-06 5.58E-06
[INaphthalene Y N 6.10E-04 Ib/MMscf 2.99€-06 1.31E-05
[INicke Y Y 2.10E-03 Ib/MMscf 1.03E-05 4.51E-05
|lPhenanthrene ¥ N 1.70E-05 I/ MMscf 8.33£-08 3.65E-07
Pyrene Y N 5.00E-06 1/ MMscf 2.45£-08 1.07E-07
Selenium Compounds ¥ N 2.40E-05 1/ MMscf 1.186-07 | 5.15E-07
Toluene ¥ ¥ 3.40E-03 I/ MMscf 1.676-05 | 7.30E-05

Total HAP Emissions:| 0.0093 0.041

Total TAP Emissions:|  0.025 0.11

Notos:

i Emission factors for natural gas combustion are from NCDAQ Natural Gas Combustion Spreadsheet and AP-42, Fth Edition, Volume 1, Chapter 1.4 - Natural Gas
Combustion, 07/98. The emission factors for acetaidehyde, acrolein, and ammonia are cted In the NCDAQ spreadsheet 25 being sourced from the USEPA's WebFIRE
database

Abbroviations:
CAS - chemical abstract service N,O - nitrous oxide
O, - methane QOT - oven dried short tons
Q0 - carbon monoxice #M - particulate matter
Q02 - carbon dicoade PMy; - particulate matter wih an aercdynamic diameter less than 10 microns
Q0ze - carbon dioxice equivalent £M, ; - particulate matter with an agrodynamic diameater of 2.5 microns or less
HAP - hazardouws air poliutant S0, - sufur dioxice
ar - hour TAP - toxic air polutant
kg - klogram tpy - tons per year
b - pounc VOC - volatile organic compound
MMBtu - Milbon Brmish thermal units yr- year

NOy - nitrogen oxides

Reforences:
EPA. AP-42, Sectan 1.4 - Natural Gas Combustion, 07/58.
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Table 5

Pellet Mill/Pellet Cooler, Dry Shavings Hammermill, and Dried Wood Day Silo Potential Emissions at Outlet of RTO/RCO Stack
(CD-RCO)

Enviva Pellets Ahoskie, LLC

Calculation Basis

PM/PC Hourly Throughput 74.8 ODT/hr
PM/PC Annual Throughput 630,000 ODT/yr
DSHM Hourly Throughput 12 ODT/hr
DSHM Annual Throughput 100,000 ODT/yr
Hours of Operation 8,760 hr/yr
RTO/RCO Burner Rating 20 MMBtu/hr
RTO/RCO Control Efficiency 95.0 %

Total Potential Emissions at RTO/RCO Stack
Potential Emissions

1

Pollutant

(Ib/hr) (tpy)
[ee) 5.32 22.4
NOy 1.56 6.53
S0, 0.012 0.051
VOC 8.92 37.5
Total PM 1.36 5.76
Total PM,, 1.36 5.76
Total PM; 5 1.36 5.76
CO;e 2,343 10,263
Total HAP 1.60 6.73
Total TAP 1.30 5.47

Notes:
L. Total emissions from the Pellet Mills, Pellet Coolers, Dry Shavings Hammermill and natural gas combustion by the RTO/RCO (injection gas and burner fuel).
Detadled calculations are provided below.

Potential Criteria Pollutant and Greenhouse Gas Emissions - Pellet Mills and Pellet Coolers

Controlled Potential Emissions
Pollutant Emission Units
Factor
(Ib/hr) (tpy)
[s5) 0.071 Ib/oDT! 5.29 22.3
NOy 0.021 Ib/oDT! 1.53 6.46
S0; 5.886-04  |lb/MMBtL’ 0.012 0.051
Total VOC as Propane 0.11 Ib/oDT" 8.08 34.0
PM/PM,/PM, < (Filterable + Condensable) 0.012 Ib/oDT! 0.51 3.85
Co; 118 Ib/MMBtu’ 2,329 10,203
CHy 2,256-03  |lb/MMBES’ 0.045 0.20
N,O 2.16E-03  (Ib/MMBEL’ 0.043 0.19
COze 2,343 10,263

Notes:
. Emission factor based on process information and an appropriate contingency based on engineering judgement.
+ 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,
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Pellet Mill/Pellet Cooler, Dry Shavings Hammermill, and Dried Wood Day Silo Potential Emissions at Outlet of RTO/RCO Stack

Table 5

(CD-RCO)

Enviva Pellets Ahoskie, LLC

Potential HAP Emissions from Pellet Mills and Pellet Coolers

Controlled

Emission Potential Emissions
Pollutant HAP NC TAP NN

(Ib/ODT) (Ib/hr) (tpy)
Acetaldehyde Y Y 2.92E-03 0.22 0.92
Acrolein Y Y 3.84E-03 0.29 1.21
Formaldehyde Y Y 2.69E-03 0.20 0.85
[[Methanot ¥ N 3.72E-03 0.28 1.17
|[Phencl Y Y 6.06E-03 0.45 1.91
Propionaldehyde Y N 5.75E-04 0.043 0.18
Total HAP Emissions 1.48 6.24
Total TAP Emissions 1.16 4.89

Notes:

i Emission factor based on process nformation and an appropriate contingency based on engineenng judgement.

Potential PM, VOC, and HAP Emissions from Dry Shavings Hammermill

Controlied
Emission Potential Emissions
Pollutant HAP NC TAP Hacie

(Ib/ODT) (Ib/hr) (tpy)

Acetaldehyde Y Y 9.23E-04 0.011 0.046

Acralein Y Y 6.56E-04 0.0079 0.033

Formaldehyde Y Y 1.56E-03 0.019 0.078

|[Methanal Y N 3.25E-03 0.039 0.16
|[Phenol Y Y 1.87E-05 2.24E-04 9.34E-04

Propionaldehyde Y N 2.86E-04 0.0034 0.014

Total HAP Emissions 0.080 0.33

Total TAP Emissions 0.038 0.16

[Total VOC 0.070 0.84 3.50

PM/PM1o/PM. « (Filterable + Condensable) 0.022 0.26 1.09

Notes:

i Emission factor based on process nformation and an appropriate contingency based on engineenng judgement.

Potential Particulate Emissions from Dried Wood Day Silo Bin Vent (CD-DWDS-BV)

e Bt flow |t Crlt | potento misions

(cfm) (gr/cf) (Ib/hr) (tpy)

||PM™ (Filterable + Condensable) 0.187 0.82
|[PM. (Filterable + Condensable) 2,186 0.01 0.187 0.82
[lpr..5 (Filterabie + Condensable) 0.187 0.82

Notes:

L Inlet flow rate (cfm) was obtained from previous permat application. The exk flowrate was conservatively assumed to be the same as the inlet flowrate.

3. Poliutant lbading based on data from other Enviva faclities.
3 No speciation data is available for PM,/PM, .. Therefore, £ i conservatively assumed to be equal to total PM.

Thermall

Maximum high heating value of VOC constituents

Uncontrolied VOC emissions
Heat input of uncontrolied VOC emissions
Uncontrolied VOC emissions
Heat input of uncontrolled VOC emissions

Generated Potential Criteria Pollutant Emissions from Combustion of VOC from

0.018 MMBwW/1b
17 v/hr
0.31 MMBtw/Ihr
70 tons/yr
2,586 MMBw/ yr

Shav

Pollutant Emiuioln Units Potential Emissions

Factor (Ib/hr) (tpy)

cO 0.082 I/ MMBtu 0.03 0.11
| ETeN 0.10 ID/MMBty 0.03 0.13
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Table S
Pellet Mill/Peliet Cooler, Dry Shavings Hammermill, and Dried Wood Day Silo Potential Emissions at OQutlet of RTO/RCO Stack
(CD-RCO)
Enviva Pellets Ahoskie, LLC

Potential HAP Emissions - RTO/RCO Burners

Pollutant HAP NC TAP !mlsslo:t Units Potential Emissions
Pactor (bshr) | (toy)
RTO/RCO Burners - Natural Gas Combustion

2-Methyinaphthalene Y N 2.40E-05 1b/MMacf 4. 66E-07 2.04E-06
3-Methyichloranthrene Y N 1.80E-06 Ib/MMscf 3.4SE-08 1.538-07
7,12-Dimethylbenz({a)anthracene Y N 1.60E-05 1b/MMacf 3.11E-07 1.36E-06
Acenaphthene Y N 1.80E-06 Ib/MMscf 3.45E-08 1.538-07
Acenaphthylens Y N 1.80E-06 Ib/MMscf 3.45E-08 1.538-07
Ammonia N Y 3.2 Ib/MMscf 6.21E-02 2.72E-01
Anthracene Y N 2.40E-06 Ib/MMsacf 4 _66E-08 2.04E-07
Arsenic & Compounds Y Y 2.00E-D4 Ib/MMscf 3.88E-06 1.70€-05
Benz{a)anthracene Y N 1.80E-06 Ib/MMscf 3.49E-08 1.538-07
Benzene Y Y 2.10E-03 Ib/MMscf 4 _08E-05 1.79€-04
Benzo(s)pyrense Y Y 1.20E-06 Ib/MMscf 2.33E-08 1.02€-07
Benzo{b)fluoranthene Y N 1.80E-06 Ib/MMscf 3.49E-DO8B 1.53&-07
Benzol(g,h,i)perylene Y N 1.20E-06 Ib/MMscf 2.33E-08 1.02£-07
Benzo{k)fluoranthene Y N 1.80E-06 Ib/MMscf 3. 49E-DB 1.538-07
Beryllium Y Y 1.20E-0S Ib/MMscf 2.33E-07 1.02E-06
Cadmium Y Y 1.10E-03 Ib/MMscf 2.14E-05 9.3SE-0S
Chromium V1 Y N 1.40E-03 |b/MMscf 2.72E-05 1.15€-04
Chrysene Y N 1.80E-06 IB/MMscf 3.45E-0B 1.53E-07
Cobalt compounds Y N 8.40E-0S |b/MMscf 1.63E-D06 7.14E-06
Dibenzo(a h)anthracene Y N 1.20E-06 1B/ MMscf 2.33E-D8B 1.02€6-07
Dichlorobenzene Y Y 1.20E-03 Ib/MMscf 2.33E-05 1.02£-04
Flucranthene Y N 3.00E-06 IB/MMscf S5.82E-0O8 2.55E-07
Flucrene Y N 2.B0E-06 Ib/MMscf 5.44E-08 2. 38€-07
Hexane Y Y 1.80 Ib/MMscf 3.45E-02 1.538-01
Indeno(1,2, 3-cd)pyrene Y N 1.80E-06 IB/MMscf 3.45E-08 1.538-07
Lead and Lead compounds Y N 5.00E-04 Ib/MMscf S.71E-06 4 _25E-0S
Manganese & compounds Y Y 3.80E-04 |b/MMscf 7 .3BE-06 3.23E-0S
Mercury Y Y 2.60E-04 Ib/MMscf 5.05E-D6 2.21E-0S8
Naphthalene Y N 6.10E-04 Ib/MMscf 1.18E-05 5.19€-05
Nickel Y Y 2.10E-03 Ib/MMscf 4.08E-05 1.75€-04
Phenanthrene Y N 1.70E-0S5 Ib/MMscf 3.30E-07 1.45E-06
|Pyrene Y N 5.00E-06 Ib/MMscf S.71E-08 4 25E-07
Selenium Compounds Y N 2.40E-05 Ib/MMscf 4. 66E-07 2.04E-06
Toluene Y Y 3.40E-03 Ib/MMscf 6.60E-05 2.89€-04

Total HAP Emissions: 0.035 0.15

Total TAP Emissions: 0.10 0.43

Notes:

= Emission factors for natural gas combastion are from NCDAQ Natural Gas Combustion Spreadsheet and AP-42, Fith Ecition, Volume 1, Chapter 1.4 - Natural
Gas Combustion, 07/98. The emizsion factors for acrolein and ammonia are dted in the NCOAQ spreadshoet 25 deing sourced from the USEPA's WebdFIRE
databasze. Formaidehyde and acetaldehyde are nct incloded i this table because emissions of these poliutants resuing from RTO/RCO fuel combustion are
Already reffected in the controdled 1By ODT emission factors.

Abbroviations:
Btu - Britizh thermal units PM - particulate matter
CH, - methane PM,, - particuiate matter with an acrodynamic diameter jess than 10 microns
0 - carbon monoxide PM, . - particulate matter with an asrodynamic diameter of 2.5 microns or jess
CO; - carbon cdioxide RCO - regenerative catalytic oxidizer
CO;e - carbon dicxide equivalent RTO - regenerative thermal oxidizer
HAP - hazardous air polutant scf - standard cubic feet
hr - hour S0O; - sultur dicodde
ib - pounda TAF - Toxic Alr Pollutant
MM2tuy - Million British thermal units tpy - tons per year
NO, - ntrogen oxides VOC - volatile organic compound
N;O - nitrous oxide yr - year

OOT - oven dried short tons

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

54



Table 6
Potential Emissions from Bark Hog (IES-BARK)
Enviva Pellets Ahoskie, LLC

Calculation Basis

Annual Throughput 91,406|0DT/yr
Hourly Throughput 10.4|0DT/hr*
Approximate Moisture Content 50%
Potential Emissions
Pollutant Emission Factor Hourly Annual
(Ib/hr) (tpy)
VOC as propane’ 5.00E-03 Ib/ODT 0.05 0.23
pM° 2.00E-02 Ib/ton 0.42 1.83
PM,o° 1.10E-02 Ib/ton 0.23 1.01
Methanol” 1.00E-03 Ib/ODT 0.01 0.05
Notes:

t Annual throughput calculated based on 100% of the estimated Annual Dryer Heat Input, assuming 4,200 Btu/Ib HHV
(wet) and 50% Moisture. Maximum hourly throughput based on maximum fuel usage for the furnace.

2 Emission factor for VOC as propane is from AP-42, Section 10.6.3., Medium Density Fiberboard, 08/02, Table 7.

3 Particulate matter emission factors from the EPA 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.

4 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.

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. AIRS Facility Subsystem Source Classification Codes and Emission Factor Listing for Criteria Air Pollutants. March
1990.

Abbreviations:
hr - hour
Ib - pound
ODT - oven dried short tons
tpy - tons per year
VOC - volatile organic compound
yr - year
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Table 7

Potential Emissions from Dried Wood Handling (ES-DWH)

Enviva Pellets Ahoskie, LLC

Calculation Basis

Hourly Throughput1 63 ODT/hr
Annual Throughput 550,000 ODT/yr
Potential VOC and HAP Pollutant Emissions
Emission Potential Emissions
2
Politant (IFba/cgl))rT) Hourly Annual
(Ib/hr) (tpy)
Formaldehyde 3.20E-04 0.020 0.088
Propionaldehyde 1.18E-04 0.007 0.032
Methanol 6.84E-04 0.043 0.19
Acetaldehyde 4.03E-04 0.025 0.11
Total HAP Emissions|  0.10 0.42
Total VOC (as propane) | 0.053 | 3.30 14.4

Notes:

L. Hourly and annual throughputs assumed to be equal to the dryer throughput.
2. Emission factors based on process information and an appropriate contingency based on engineering

judgement.

Abt i
hr - hour
Ib - pound
ODT - oven dried short tons
tpy - tons per year
VOC - volatile organic compound
yr - year
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Table 8
Potential PM Emissions from Baghouses/Cyclones
Enviva Pellets Ahoskie, LLC

. ;:h;:st:l EL):: :iral;\ 0:::;:;“ Particulte Speciaion Potential Emissions

Emission Unit ID Source Description Control Device ID Contrologvme ¥ o P Py P
. (cfm) (9t/e) | (hours) PMy, PMys | Hourly | Annual | Hourly | Annual | Hourly | Annual

! (% of PM) | (% of PM) | (Ib/he) | (tpy) | (Ib/hr) | (toy) | (Ib/he) | (tpy)

ES-PMFS Pellat Mill Feed Silo CD-PMFS-BV One (1) baghouse3 2,186 0.01 8,760 100% 100% 049 | 082 | 019 | 082 | 019 | 082

ES-FB Fines Bin CD-FB-BV One (1) baghouse3 3,600 0.01 8,760 100% 100% 031 | 135 | 031 | 135 | 031 1,35

ES-FPH; Finished Product Handling;

ES-TLB; Twelve truck pellet loadout bins; CD-FPH-BF One(l)baghouse"" 35,500 0.01 8,760 91% 40% 304 | 133 | a1 | 1 12 | 3

ES-PLiand PL2  |Pellat load-out £ and 2

Notes:

! For esisting sources, filter, vent, and cyclone inlet flow rates (cfm) were obtained from previous permit application, The exit fowirate was conservatively assumed to be the same as the inlet flowrate,
2 ollutant loading based on previous permit applications.
3 No speciation data is available for PM,y/PM, s, Therefore, itis conservatively assumed to be equal to total PM,
* Finished product handling PM,, speciation based on AP-42 factors for wet wood combustion (Section 1.6) controlled by a mechanical separator, Since the particle size of
particulate matter from  pellet cooler is anticipated to be larger than fyash, this factor s believed to be  conservative indicator of speciation,
5 Finished product handling PM, ; speciation based on review of NCASI data for similar baghouses in the wood products industry.

Abbreviations:
of - cubic feet Ib - pound
¢fm - cubic feet per minute PM - particulate matter
ES - Emission Sources PMg - particulate matter with an aerodynamic diameter less than 10 microns
[ES - Insignificant Emission Source PM, - particulate matter with an aerodynamic diameter of 2,5 microns or less
ar - grain tpy - tons per year
fir - hour
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Table 9

Enviva Pellets Ahoskie, LLC

Potential Emissions from Material Handling

control | Numb Material | PM | PMy E’::;-; | potential Potential PM Potential PM,, Potential PM, s
1 b ¥ Emissions
Source Transfer Activity’ Control Description opfolla;:sp Content | Factor' | Factor' | Factor' Throughput Emissions Emissions
(%) (Ib/ton) | (Ib/ton) | (Ib/ton) | (tph) (tpy) (Ib/hr) (tpy) (Ib/hr) (tpy) (Ib/hr) (tpy)
Purchased Bark unloading via Truck Tipper - -~ 1 48% | 3.74E-05 | 1.776-05] 2.686-06 | 100 | 182,500 | 3.74€-03 | 3.416-03 | 1.776-03 [ 1.616-03 | 2.686-04 | 2.44E-04
: T
g::rp::r‘z:e'a FEL{Conweyihg from Bark Pl - - 4 48% | 3.74€-05 | 1.776-05 | 2.68E-06 | 21 182,500 | 3.146-03 | 1.36E-02 | 1.48E-03 | 6.45E-03 | 2.256-04 | 9.77E-04
ES-GWHS
Green Wood Chips unloading via Truck Tippers - - 4 48% | 3.74E-05 | 1.776-05 | 2.686-06 | 440 [ 1,100,000{ 6.586-02 | 8.226-02 | 3.116-02 | 3.89€-02 [ 4.71€-03 | 5.89€-03
g:;:f Polints:via FEL/Conveying from Chig: Pile £ = e 8 43% | 3.748-05 | 1.776-05 | 2.686-06| 150 | 1,100,000 | 4.488-02 | 1.64E-01 | 2.126-02 | 7.78E-02 | 3.21€-03 | 1.18E-02
Dryer Discharge to Outfeed Conveyor Enclosed Rr:del;:i:?n?;::zh 1 10% 7.56E-05 | 3.58E-05 | 5.41E-06 70 632,500 | 5.27E-03 0.02 2,49E-03 | 1.13E-02 | 3,78E-04 | 1.71E-03
g g A Reduction to 2 mph
ESTDWH  |Dryer Outfeed Conveyors to Silo Feed/Silo Bypass | Enclosed | "~ o0 1~ T 1 10% | 7.56€-05 | 3.586-05 | 5.416-06| 70 | 632,500 | 5.276-03 | 0.02¢ | 2.49E-03 | 1.136-02 | 3.78E-04 | 1.71€-03
Conveyor to Hammermil Surge Bin drop ioto WM | o 0 | Redudtion 52 mph) | 10% | 7.56€-05 | 3.58€-05 | 5.416-06| 70 632,500 | 5.276-03 | 0.024 | 2.49E-03 | 1.136-02 | 3.786-04 | 1.71E-03
Surge Bin mean wind speed
IES-ADD  |Additive Handling and Storage - - 1 10% | 3.36E-04 | 1.596-04 | 2.416-05| 25 1,575 | 8.40E-03 | 2.65E-04 | 3.97E-03 | 1.25E-04 | 6.02E-04 | 1.89E-05
1ES-DRYSHAVE |PTY_Shavings unloading via Truck Tipper - = 1 14% | 2.10E-04 | 9.92E-05| 1.50E-05| 50 | 116,279 | 1.056-02 | 1.22-02 | 4.96E-03 | 5.77E-03 | 7.51E-04 | 8.73E-04
Dry Shavings Drop from Storage to Conveyor - - 1 14% | 2.10E-04 | 9.926-05| 1,50E-05| 20 | 116,279 | 4.206-03 | 1.226-02 | 1.98E-03 | 5.77E-03 | 3.00E-04 | 8.73E-04
Total Emissions:| _ 0.16 0.36 0074 | 0.7 | 0.011 | 0.026

i Emission factor calculation based on formula from AP-42, Section 13.2.4 - Aggregate Handling and Storage Plles, Equation 1, (11/06).

E = k(0.0032)x %

where:

Uiy

G)
E = emission factor (Ib/ton)
k = particie size multiplier (dimensionless) for PM
k = particie size multipiier (dimensionless) for PMyg
k = particle size multiplier {dimenslonless) for PM, ¢
U = mean wind speed (mph)
U = mean wind speed (mph) for enclosed drops
M = material moisture content (%)

0.74
0.35
0.053
6.3

* Throughputs represent green welght of materials, calculated based on listed material moisture contents.

References:

EPA. AP-42, Section 13.2.4 - Agaregate Handling and Storage Plles, 11/06.

Abbreviations:
hr - hour
Ib - pound

PM - particulate matter

PM, - particulate matter with an aerodynamic diameter less than 10 microns
PM, ¢ - particulate matter with an aerodynamic diameter of 2.5 microns or less
tpy - tons per year

yr - year
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Table 10
Potential Emissions from Storage Pile Wind Erosion (ES-GWHS)
Enviva Pellets Ahoskie, LLC

- . Erposed : ) Potential VOC
PM Emission VOC Emission 5 Pile Pile Surface Potential PM Potential PM,, Potential PM, 5 312
_— Factor* Factor? Pile Width Length | Height | Areaof Emissions Emissions Emissions EA— 4
Source Description pile® (as propane)
Corest | aomersey | GO0 ooty | 0 | (0 | | e | b | tev) | b/ | ) | (b | ) | (b | ()
Green Wood Chip Storage Pile 1 0.01 6.9E-09 3.60 3.4E-06 300 350 20 157,200 | 1.09E-03 | 4.78E-03 | 5.46E-04 | 2.39E-03 | 8.18E-05 | 3.58E-04 0.66 2.89
ES GWHS Green Wood Chip Storage Pile 2 0.01 6.9E-09 3.60 3.4E-06 200 400 20 124,800 | 8.66E-04 | 3.79E-03 | 4.33E-04 | 1.90E-03 | 6.50E-05 | 2.85E-04 0.52 2.30
Bark Storage Pile 0.01 6.9E-09 3.60 3.4E-06 150 40 20 16,320 | 1.13E-04 | 4.96E-04 | 5.66E-05 | 2.48E-04 | 8.50E-06 | 3.72E-05 | 0.069 0.30
Mixing Storage Pile 0.01 6.9E-09 3.60 3.4E-06 200 150 20 38,446 | 2.67E-04 | 1.17E-03 | 1.33E-04 | 5.84E-04 | 2.00E-05 | 8.77E-05 0.16 0.71
Total Emissions:| 2.34E-03 | 1.02E-02 | 1.17E-03 | 5.12E-03 | 1.75E-04 | 7.68E-04 | 1.41 6.20
Notes:

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

E=1. -’—1‘365""Y-f-]|1b:'day/'am)
15\ 235 A13)

where: 5, silt content of wood chips (%): 0.0094 s - silt content (%) for bark based on NCASI Special Report 15-01 with appropriate contingency based on engineering judgement.
p, number of days with rainfall greater than 0.01 inch: 120 Based on AP-42, Section 13,2.2 - Unpaved Roads, 11/06, Figure 13,2.1-2,
f (time that wind exceeds 5.36 m/s - 12 mph) (%): 9.8 Based on meteorological data averaged for 2007-2011 for Northampton, NC.
PM,/ TSP ratio: S PM,;, is assumed to equal 50% of TSP basad on U.S. EPA Control of Open Fugitive Dust Sources, Research Triangle Park, North Carolina, EPA-450/3-88-008. September 1938,
N :
M, TSP ratio: s PM; ; is assumed to equal 7.5 % of TSP U.S. EPA Background Document for Revisions to Fine Fraction Ratios Used for AP-42 Fugitive Dust Emission Factors. November 2006,
2 JOC emission factor obtained from NCASI Technical Bulletin No. 700, A Preliminary Investigation of Releases of Volatile Organic Compounds from Wood Residual Storage Piles for the calculation of fugitive VOC emissions from Douglas Fir wood storage piles. Emission
factors ranged from 1.6 to 3.6 Ib C/acre-day. The maximum emission factor has conservatively been selected.
* The surface area for rectangular piles is calculated as [2*H*L+2*W*H+L*W] + 20% to consider the sloping pile edges.
* Emission factor converted from as carbon to as propane by multiplying by 1.22.

EPA - Environmental Protection Agency PM - particulate matter
ft - feet PM,, - particulate matter with an aerodynamic diameter less than 10 microns
ft? - square feet PM; - particulate matter with an aerodynamic diameter of 2.5 microns or less
Ib - pound tpy - tons per year
mph - miles per hour TSP - Total Suspended Particulate
NCASI - National Council for Air and Stream Improvement, Inc. yr - year
NWS - National Weather Service VOC - volatile organic compound
References:

EPA. AP-42, Section 13.2.2 - Unpaved Roads, 11/06.

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

U.S, EPA. Background Document for Revisions to Fine Fraction Ratios Usad for AP-42 Fugitive Dust Emission Factors. November 2006,

NCASI, Technical Bulletin No, 700, Preliminary Investigation of Rel of Volatile Organic Compounds from Wood Residual Storage Piles, October 1995,
NCASI, Special Report No. 15-01: Estimating the Potential for PM2.5 Emissions from Wood and Bark Handling. Revised April 2015,
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Table 11
Potential Emissions from Emergency Generator (IES-EG) and Fire Water Pump (IES-FWP)
Enviva Pellets Ahoskie, LLC

Emergency Generator - Emissions (1IES-EG)

Equipment and Fuel Characteristics

Engine Output 0.26 MW
Engine Power 350 hp (brake)
Hours of Operation 500 hr/yr*
Heating Value of Diesel 19,300 Btu/lb
Power Conversion 7,000 Btu/hr/hp
Criteria Pollutant and Greenhouse Gas Emissions
Pollutant E:::ts::n Units Ho:::;entual Emussn::'s‘ual
(Ib/hr) (tpy)
TSP 0.20 a/kW-hr (2) 0.12 0.029
PMyo 0.20 a/kW-hr (2) 0.12 0.029
PM..s 0.20 a/kW-hr (2) 0.12 0.029
NO, 4.00 a/kW-hr (5) 2.30 0.58
S0, 15 ppmw (3) 3.81E-03 9.52E-04
Cco 3.50 a/kw-hr (2) 2.01 0.50
VOC (NMHC) 2.47E-03 Ib/hp-hr (4) 0.86 22
O, 1.15 Ib/hp-hr (4) 402.50 100.63
Hazardous Air Pollutant Emissions
Pollutant E:’a':ts;?" Units Ho::;entlal Emss':::ual
(Ib/hr) (tpy)
Acetaldehyde 5.37E-06 Ib/hp-hr (4) 1.88E-03 4.70E-04
Acrolein 6.48E-07 Ib/hp-hr (4) 2.27E-04 5.67E-05
Benzene 6.53E-06 Ib/hp-hr (4) 2.29E-03 5.71E-04
Benzo(a)pyrene 1.32E-09 Ib/hp-hr (4)(6) 4.61E-07 1.15E-07
1,3-Butadiene 2.74E-07 Ib/hp-hr (4) 9.58E-05 2.39E-05
Formaldehyde 8.26E-06 Ib/hp-hr (4) 2.89E-03 7.23E-04
Polycyclic Organic Matter 1.18E-06 Ib/hp-hr (4) 4.12E-04 1.03E-04
Toluene 2.86E-06 Ib/hp-hr (4) 1.00E-03 2.51E-04
Xylene 2.00E-06 Ib/hp-hr (4) 6.98E-04 1.75E-04
Total HAP: 9.49E-03 2.37E-03

Notes:

! NSPS Subpart IIII allows for only 100 hr/yr of non-emergency operation of this engine, The potential annual emissions for the emergency generator are
conservatively based on 500 hr/yr. Emergency operation is not limited.

? Emissions standards from NSPS Subpart IIII for emergency engines with a maximum power rating greater than 50 horsepower [§60.4202(a)(2)].

? Sulfur content in accordance with 40 CFR 100,305 as required by NSPS Subpart II1I [660.4207(b)].

* Emission factor obtained from AP-42 Section 3.3, Tables 3.3-1 Table 3.3-2. Emission factors were converted from |b/MMBtu to Ib/hp-hr using a brake-specific fuel
consumption of 7,000 Btu/hp-hr per AP-42 Section 3.3.

5 Emission standard for NOx+NMHC (Non-Methane Hydrocarbons) from NSPS Subpart IIII is used to calculate emissions of NO,. Conservatively assumed entire limit
is attributable to NO,.

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



Table 11
Potential Emissions from Emergency Generator (IES-EG) and Fire Water Pump (IES-FWP)
Enviva Pellets Ahoskie, LLC

Eirewater Pump Emissions (IES-FWP)
Equipment and Fuel Characteristics
Engine Output 0.17 MW
Engine Power 234 hp
Hours of Operation 500 hr/yr'
Heating Value of Diesel 19,300 Btu/lb
Power Conversion 7,000 Btu/hr/hp
Criteria Pollutant and Greenhouse Gas Emissions
Pollutant E::zt’::" Units Ho:rol;mual Emlss':::ual
(Ib/hr) (tpy)
TSP 3.31E-04 | Ib/hp-hr (2) 0.077 0.019
PMyg 3.31E-04 | Ib/hp-hr(2) 0.077 0.019
PM; 5 3.31E-04 | Ib/hp-hr(2) 0.077 0.019
NO, 6.28E-03 Ib/hp-hr (2)(3) 1.47 0.37
S0, 15 ppmw (4) 2.55E-03 6.37E-04
co 5.73E-03 Ib/hp-hr (2) 1.34 0.34
VOC (NMHC) 3.54E-04 |b/hp-hr (2) 0.083 0.021
Co; 1.15 Ib/hp-hr (5) 269 67.28
Hazardous Air Pollutant Emissions
ageaite Potential Emissions
Pollutant Factor Units Hourly Annual
(Ib/hr) (tpy)
Acetaldehyde 5.37E-06 Ib/hp-hr (5) 1.26E-03 3.14E-04
Acrolein 6.48E-07 Ib/hp-hr (5) 1.52E-04 3.79E-05
Benzene 6.53E-06 Ib/hp-hr (5) 1.53E-03 3.82E-04
Benzo(a)pyrene 1.32E-09 Ib/hp-hr (5)(6) 3.08E-07 7.70E-08
1,3-Butadiene 2.74E-07 Ib/hp-hr (5) 6.40E-05 1.60E-05
Formaldehyde 8.26E-06 |b/hp-hr (5) 1.93E-03 4.83E-04
Polycyclic Organic Matter 1.18E-06 Ib/hp-hr (5) 2.75E-04 6.88E-05
Toluene 2.86E-06 Ib/hp-hr (5) 6.70E-04 1.67E-04
Xylene 2.00E-06 Ib/hp-hr (5) 4.67E-04 1.17E-04
Total HAP: 6.34E-03 1.59E-03

Notes:
+ NESHAP Subpart ZZZZ allows for only 100 hr/yr of non-emergency operation of this engine. The potential annual emissions for the fire water pump are

conservatively based on 500 hr/yr, Emergency operation is not limited,

? Based on applicable emission standard per Table 4 of NSPS Subpart 1111 [§60.4205(c)].

* Subpart III specifies a combined standard for NMHC+NO,. Based on guidance from the California Air Resource Board (CARB), 95% is assumed to ba NO, and 5%
NMHC. Per the EPA NONROAD model, 2 VOC to NMHC ratio of 1,07 was assumed.

4 Sulfur content in accordance with 40 CFR 1090.305 as required by NSPS Subpart ITII [£60.4207(b)].

* Emission factor obtained from AP-42 Section 3.3, Tables 3.3-1 Table 3.3-2. HAP emission factors were converted from |b/MMBtu to Ib/hp-hr using a brake-specific
fuel consumption of 7,000 Btu/hp-hr per AP-42 Section 3.3.

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

References:
EPA. AP-42, Section 3.3 - Gasoline and Diese! Industrial Engines, 10/96.
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Table 12

Diesel Storage Tanks
1ES-TK-1 through IES-TK-4
Enviva Pellets Ahoskie, LLC

Calculation Constants

|pescription IESTK-1 | IES-TK-2 | IESTK-3 | IES-TK-4 [Units Notes

|a - Tank Raint Solar Absorptance 0.2% dimensioniess AP-42, Chapter 7 - Tabie 7.1-G for White Tank, Average Condition
[ - Annual Avg Tetal Solar Insclation Factor 1,349 dimensioniess AP-42, Chapter 7 - Table 7.1-7 for Norfolk, VA

Ty = Annudl Avg Maimum Ambient Temperature 528 R AP-42, Chapter 7 - Table 7.1-7 for Norfolk, VA

Tow = Annual Avg Minimuem Ambient Temperature 513 ] AP-42, Chapter 7 - Table 7.1-7 for Norfolk, VA

|R - 1deal Gas Constant 10.731 mlat/b-mole R |AP-42, Chapter 7 - Page 7.1-23
[ks - Froduct Factor 1 dimensioniess Azsume conservative value of 1

Py - Vapor Pressure at Tay 0.0085 pela AP-42, Chapter 7 - Equation 1-25 (exp{A-(B/T,\)})

Py = Vapor Pressure at T, 0.0051 mla AP-42, Chapter 7 - Equation 1-25 (exp{A-(B/Tw)])

AR, - Dally Vapor Pressure Range 0.0034 mia AP-42, Chapter 7 - Equation 149

APy - Breather Vent Pressure Setting Range 0.06 mha AP-42, Chapter 7 - Page 7.1-19 Note 3 (default)

Py - Atmospheric Pressure 14.68 paia AP-42, Chapter 7 - Table 7.1-7 for Norfolk, VA

Calculation Inputs
|pescription IESTK-1 | IES-TK-2 | IESTK-3 | IESTK-4 |Units Notes

Tank Diameter 6.0 30 40 40 ft Tank dimensions for commesponding design volume

Tank Length 120 10.0 6.4 10.5 ft Tank dimensions for corresponding design volume

Tank Design Volume 2,500 500 600 1,000 [l Conservative design specifications

Tank Working Volume 1,2% 20 kI 500 gl 50% of tank design volume because tanks will not be full at all times
Tank Throughput 8,813 7554 100,000 150,000  [galyr Engineering estimate

Equivalent Tank Dlameter (Oy) 9.6 6.2 (Y] 73 " AP-42, Chapter 7 - Equation 1-14 (SQRT{LD/(PL/4)))

Effective Height (H,) 4.7 24 11 31 L AP-42, Chapter 7 - Equation 1-15 (PL/4*D)

42, C r7 - -3 (PU4D'"H,,), 5 R

U, - Vapor Space Volume 169.6 3 08 6o |y :‘:ﬂi;:";‘u’ R W Y . T OIS Ly S e
He + Vapor Space Outage 24 1.2 16 1.6 " AP-42, Chapter 7 - H, = 0.5"H, for horizontal tanks

Py = Vapor Pressure 0.009 0.0 0.009 0.009 pia Vapor pressure for Distiate Fuel Ol No. 2 at 70'F

M, - Vapor Molecular Weight 130 130 120 130 b/ib-mole AP-42, Chapter 7 - Table 7.1-2 for diesel

Q - Throughput 2008 1759 2,381.0 35714 |bbliyr

Calculated Values
Fﬂawﬂon 1ES-TK~1 IES-TK-2 1ES-TK-3 IES-TK-4 ]Unm Notes

K, - Vapor Space Expansion Factor 0.020 0,09 0.030 0.030  [dimensioniess AP-42, Chapter 7 - Equation 1-5 (ATy/Ty, + (AR, - ARy (Py - APw))
AT, - Dally Vapor Temperature Range 17,44 1.4 17.40 17.40 ]R AP-42, Chapter 7 - Equation 1-7 (0.7*AT, + 0.02%*1)

ATy - Dally Ambient Temperature Range 153 153 153 153 R AP-42, Chapter 7 - Equation 1-11 {Tug - Ta)
|¥s - Vented Vapar Saturation Factor 1.00 1.00 1.00 1.00 |dimensioniess AP-42, Chapter 7 - Equation 1-21 (1/(1 + 0.053R"Hw))
W, - Stodk vapor Density 0.00021 0.00021 0.00021 000021 o' AP-42, Chapter 7 - Equation 1-22 (Mv * R,) / (R* T,)

Ty - Average Vapor Temperature 5237 2.7 LYEN 5237 ] AP-42, Chapter 7 - Equation 1-31 {0.7°T,, + 0.3, + 0.00%"I)
Ty - Dally Average Ambient Temperature 5204 5204 504 5204 IR AP-42, Chapter 7 - Equation 1-30 {{Tax + Ta)/2)

Ty * Liquid Bulk Tempenture 521.4 214 214 5214 ]R AP-42, Chapter 7 - Equation 1-31 (T + 0.00301)

Tia - Dally Average Liquid Surface Temperature 226 5226 226 8226 R AP-42, Chapter 7 - Equation 1-28 (0.4"T,, + 0.6Ty + 0.005%a*])
IN = Number of Turnovers A 302 3333 00.0 dimensioniess
IK. « Working Loss Tumaver (Saturation) Factor 1 1.00 0.26 0.27 dimensioniess :F::i'?::{j“:qf ;;,bi‘s For N6, K = 1)

Vg = Net Working Loss Throughput 1,178 1,010 13,367 20,050 n’/yy AP-42 Chapter 7 - Equation 1-39 (5.614*Q)
|¥s - Working Lozs Product Factor 1 l 1 1 dimensioniess AP-42 Chapter 7 - Page 7.1-28
|K. - Vent Setting Correction Factor 1 1 1 1 dimensioniess AP-42 Chapter 7 - Page 7.1-28

Potential VOC Emissions

Description 1ES-TK-1 IES-TK-2 IES-TK-3 IES-TK-4 |Units Notes

L, - Standing Loss 0.8 0.0M 0.092 0.15 Ioa/yr AP-42, Chapter 7 - Equation 1-2 (365 "W *Wv * Ke * Ks)

L, - Working Loss 0.25 0.21 0.71 L1 Ios/yr AP-42, Chapter 7 - Equation 1-35 (V, * Ky * K * W, * Ky)

L, - Total Loss 0.63 0.29 0.81 1.26 o /yr AP-42, Chaprer 7 - Equation 1-1 (Ls + Lw)

Contingency Factor 1.00 1.00 1.00 1.00 dimensioniess Assumed contingency factor to account for unaccounted variables.
Total VOC Emissions per Tank 0.63 0.9 0.81 1.26 Ioa/yr

Total VOC Emissions 3.13E-04 1.45E-04 4.03E-04 6.31E-04 |tons/yr

J.EETE

LS. AP42, Section 7.1 « Organic Liqud Storage Tanks, 07/2020

62




Table 13a
Potential Fugitive PM Emissions from Paved Roads

Enviva Pellets Ahoskie, LLC
D al... Enly | Loaded | Average P\ P | P ) balo | Potenial My | Potental g
Vehicle Activity I ?elr Per Daily| Events Tn.jd( Tn}ck Tﬂ.‘ck ponal EI‘I\ISSIO’I'I Emlssnoln Emlsswln Emissions Emissions Emissions
Roundtrip - VMT [Per Year| Weight | Weight | Weight | VMT | Factor’ | Factor’ | Factor

(f) (days) | (Ib) | (Ib) | (ton) (Ib/vmT) | (Ib/vT) | (Ib/VMT) | (Ib/day) | (tpy) |(Ib/day) | (tpy) | (Ib/day) | (tpy)

(Chip Delivery to Truck Tippers 1, 2, and 3 2,260 101 ] 43| 365 | 40480 | 92480 | 332 [15779| 116 0.23 0.06 503 092 1,01 0.18 0.25 0,043
(Chip Delivery to Truck Tipper No. 4 1,850 101] 35 | 365 | 40,480 | 92480 | 332 |12917| 116 0.23 0.06 412 075 0.82 0.15 0.20 0037
(Dry Shavings Delivery to Truck Dump 2,115 2|5 365 | 40480 | 65000 | 264 |174| 09 0.18 0.05 0.44 0.081 | 0088 | 0016 | 0022 | 0.0040
1Bark Fuel Delivery to Fuel Truck Dump 1,740 6|9 365 | 40960 | 92,960 | 335 (3127 117 0.23 0.06 1,00 0.18 0.20 0037 | 0.49 | 0,000
Pellet Truck to Pellet Loadout Area (Normal Operations) 2,080 59 | 23 | 365 | 40480 | 102480 357 | 8483 | 125 0.25 0.06 291 053 0.58 011 0.14 0,026
(CNG Fuel Delivery 1,660 4|1 365 | 40,480 | 58,480 | 247 | 459 0.6 0172 0,042 011 0020 | 0022 | 0.0040 | 00053 | 0.0010
Employee Car Parking 2,250 75| 3| 365 | 4000 | 4000 | 20 |11,665| 0,07 0013 0,0032 0.2 0033 | 0.042 | 0008 | 0010 | 00019
Total Emissionst|  13.8 252 276 0.50 0.68 0.12

Notes:

" Disance raveled per round trip was provided by Enviva,
¢ Daily trip counts based on original permit 2pplication estimation,

i Emission factors calculated based on Equation 2 from AP-42 Section 13,2.1 - Paved Roads, 01/11,
Partculate Emission Factor: E= k(L) x (W)* * (1-P/aN)

where:

E = emission factor ([b/ton)
k = particle size multplier (dimensionless) for PM 0,011
k = particle size muliplier (dimensionless) for PM ,, 0,0022

k = particl size multplier (dimensionless) for PM 25 0,00054
5L - mean oad surace it oading based on sampling data from a wood pellt manufacturing plant (gm )

P~ No. days with rainfall reater than 0,01 inch

References;
EPA, AP-42, Section 13,2,1 - Paved Roads, 01/11,
Air Pollution Engineering Manual, Air and Waste Management Association,

Abbreviations:
ft-feet
e - hour
[o - pound
PM - particulate matter
PM,, - partculate matter vith an aerodynamic diameter less than 10 microns
PM, s~ particulate matter with an aerodynamic diameter of 2.5 micrans or ess

N = number of days in the averaging period

* Potential emissions calculated from appropriate emission factor times vehicle miles traveled with control eficency of 90% for water / dust suppression actvitesfollwed by swieeping, Per Table §in Chapter 4 ofthe A Plltion Engineering Manual, Air and Waste Management Association, page 141,
Control effcizncy (%) = 960263V, where V is the number of vehicle passes since applicaton of water,

36

120 Per AP-42, Section 13.2.1, Figure 13.2,1-2

tpy - tons per year

7 - year

VNT - vehicle miles traveled
VOC - volatile organic compound

63




Table 13b

Potential Fugitive PM Emissions from Unpaved Roads

Enviva Pellets Ahoskie, LLC
Distance Empty | Loaded | Average Silt MM | PMy | PMy | Potential | Potential | Potentia
Velide Adivty Traveled per | Tribs l:er Daiy VT Events Per Tﬂ'ld( Tn'xk T“.Kk annual VT Contexn‘ Emlssm!n Emlssmln Emlssso’n ‘Plf ; ?M'm ; l.’M';,; ;
Roundtrip! | Da Year | Weight | Weight | Weight ()" | Fator' | Factor' | Factor' | Emissions' | Emissions' | Emissions
(f) (days) | () | () | (ton) (%) | (1b/vmr) | (Ib/vmr) | (IbVNT) | () | (o) | (tny)
Pellt Truck Delivery to Pellet Loadout Area 940 b} i1 363 40480 | 102,480 3B 3,004 1.80 266 0,56 0,03 510 107 041
(Chip Delivery to Truck Tipper No. 4 1,204 101 3 363 40480 | 92400 3.2 0,546 180 251 0,54 0,054 110 230 0.23
Dry Shavings Delivery to Truck Dump 340 12 2 365 40480 | 65,000 264 780 180 23 049 0,049 0.90 0.19 0,019
Bark Fuel Delivery to Fuel Truck Dump 30 % 2 365 4090 | 92,960 35 575 1.80 258 0,54 0,034 0.74 0.16 0,016
ICNG Fuel Delivery 430 4 04 365 40480 | 50480 | 2474 135 180 20 047 0.047 0.15 0,032 0.0032
Front End Loaders Transferring Softwood Chips 1,035 915 1 = %375 | 67,903 Al 37406 | 00094 | 0063 0.0046 | 462604 118 0,086 0,0086
Front End Loaders Transferring Hardwood Chips 633 915 110 & 36375 | 67,903 i1 20,068 | 00054 | 0063 00046 | 462604 0n 0,053 0,0053
Front End Loaders Transferring Mixed Chips 30 915 66 & 56375 | 67903 M 13735 | 00094 | 0063 | 00046 | 462604 | 043 0032 0,0032
Front End Loaders Transferring Dry Shavings 500 640 3} - 56375 | 60125 | 24 5873 | 00034 | 0061 | 00045 | 44BE04 | 048 0013 0.0013
Front End Loaders Transferring Bark 229 500 A1 36,375 | 65975 30,6 16,052 | 00094 | 0063 0.0046 | 4.50E-04 0,50 0037 0,0037
U7 109,803 - 29 397 040
Emission Calculations Unpaved Roads:
Empirical | Particle | Particle
Constant | Constant | Constant
Pollutant e 3 r
(bjvmr) | () ()
M 49 0.7 045
P, 15 09 | 04
I, 055 19 | 0
nm

" Distance traveled per roundtp and dily tip couns were provided by Enviv,
% it oading acto based on NCASI daa and sampling dta Fom  pllet manufacturing lant
* EnissionFctorscaleat based o Equation 12 rom AP-42 ection 13:2.2 - Unpaved Rozds, 1106,

Partiuse Emision Factor £, = K (5/12)"x(W/3)* (365-0365)

¥ Constans (1 3, & ) bsed on AP-42,Secion 13,22 (Unpaved Roacs), Table 13,212 for Industial Roads, £1/06

References:
EPA, AP-42, Section 13,2.2 - Unpaved Roads, 11/06,

NCASL, Special Report No, 15-01: Estimating the Potentia for PM2.S Enmissions from Wood and Bark Handling, Revised Apr 2015,

!bhm 'iﬁnﬂsn
ft - feet
fir - hour
Ib- pound
PM - particulte matter

=10
* Poential emissions calcuated from appropiate emission Factor times vehice miles traveled,

PV, particulte matter ith an zerodynamic iameter less than 10 microns
P - particuate matter with 2n aerodynamic dameter of 2.5 microns orlss

k = partice size mulipierfor partice 52z range and unts of inerest
£ = size-specfic emission factor (/VMT)
5 = suiface materal it content (%)
¥ = mean vehice weight (tons)

P = number ofdays vith 2 east 001 in of precipiation during te averaging period =
Per AP-42, Section 13.2.4, Figure 13.2.2-1

tpy - tons per year
yr- year
VNT - vhick mies traveled
VOC - volatl organic compound
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Table 14
Potential Emissions from Natural Gas Boilers (IES-BOIL-1 and IES-BOIL-2)
Enviva Pellets Ahoskie, LLC

Calculation Basis

Maximum Heat Input 9,9 MMBtu/hr
) 9,71E-03 MMscf/hr
Fuel Usage
85.0 MMscf/yr
Hours of Operation 8,760 hr/yr
”Number of boilers 2
Notes:

L. Hourly fuel usage (per boiler) calculated based on maximum heat input and heating value of 1,020 btu/scf for
natural gas obtained from AP-42 Section 1.4 Natural Gas Combustion, 7/98.

Potential Criteria Pollutant Emissions

Pollutant E: |55|oln Units POtentlalBini:lesrsmns o

acor b/h)_[_(toy)

co 840 |Ib/MMscf 0.82 3.57
NO, 50.0 [Ib/MMscf 0.49 213
50, 060 |Ib/MMscf 0.0058 0.026
VOC 550 |Ib/MMscf 0.053 0.23
PM 760 |lb/MMscf 0.074 0.32
PMy 760 |Ib/MMscf 0.074 0.32
PM, ¢ 760  |Ib/MMscf 0.074 0.32
co, 120,000  |Ib/MMscf 1,165 5,101
IcH, 230 |lb/MMscf 0.022 0.098
N0 064 Ib/MMscf 0.0062 0.027
lco,e’ 1,167 5,112

Notes:
1. Emission factors from AP-42 Chapter 1.4 Natural Gas Combustion, 7/98.
2 CO,e emissions based on global warming potentials from Table A-1 of Subpart A of 40 CFR Part 98,
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Table 14
Potential Emissi from Natural Gas Boilers (1ES-BOIL-1 and IES-BOIL-2)
Enviva Pellets Ahoskie, LLC

Potential HAP and TAP Emissions

Emission Potential Emissions per
HAP NC TAP Factor® Boiler
lutant (Ib/MMscf) (Ib/hr) {tpy)
2-Methyinaphthalene Y N 2.406-05 | 2.336-07 | 1.026-06 |
3-Methylchloranthrene ¥ N 1.80€-06 1.75E-08 7.65E-08
7,12-Dimethylbenz(a)anthracene Y N 1.60€-05 1.55E-07 6.80E-07
Acenaphthene ¥ N 1.80€-06 1.75E-08 7.65E-08
A cenaphthylene ¥ N 1.80€-06 1.75E-08 7.65E-08
[Acetaidenyde ¥ ¥ 1.526-05 1.4BE-07 6.46E-07
acrolein Y ¥ 1.80€-05 1.75E-07 7.656-07
[Ammonia N ¥ 3.20E+00 3.11E-02 1.366-01
Arthracene ¥ N 2.40€-06 2.33E-08 1.02E-07
[Arsenic and compounds Y Y 2.00E-04 1.G4E-06 8.50E-06
||Benziajanthracene ¥ N 1.80E-06 1.75E-08 7.65E-08
||Benzene Y Y 2.10€-03 2.04E-05 8.93£-05
||Benzoa)pyrene Y ¥ 1.20€-06 1.16E-08 5.10E-08
||Benzo(b)fiuoranthens Y N 1.80E-06 1.75E-08 7.65E-08
||Benzotg,h,peryiene Y N 1.206-06 1.16E-08 5.10£-08
||Benzoii)fiveranthene Y N 1.80£-06 1.75E-08 7.65E-08
[[Beryiiiurm meta Y Y 1.20€-05 1.16E-07 5.10E-07
|lcadrmium Metal Y ¥ 1.10£-03 1.07E-05 4.68E-05
llchromium—Other compounds Y N 1.40€-03 1.36E-05 5.95E-05
llcheysene Y N 1.806-06 1.75E-08 7.65E-08
|ICotalt compounds Y N 8.40E-05 8.15E-07 3.57£-06
|[otenzeia, hamhracene ¥ N 1.20€-06 1.16E-08 5.10E-08
||loichiorobenzene Y ¥ 1.20E-03 1.16E-05 5.10£-05
l[Fluoranthens Y N 3.008-06 2.91E-08 1.286-07
| Y N 2.80€-06 2.72E-08 1.196-07
[[Formaldenyde Y ¥ 0.075 7.2BE-D4 0.0032
|[Hexane Y Y 1.80 0.017 0.077
|[Endena(1,2,3-cd)pyrene Y N 1.80€-06 1.75E-08 7.65E-08
||lLead and jead compounds Y n 5.00€-04 4_85E-06 2.136-05
|IManganese and compounds Y ¥ 3.80€-04 3.69E-06 1.62E-05
|[Merciry ¥ ¥ 2.606-04 2.52E-06 1.118-05
|[Naphthaiene Y N 6.106-04 5.92E-06 2.598-05
|INicked metal Y ¥ 2.10€-03 2.04E-05 8.93E-05
|[Phenanthrene Y n 1.70€-05 1.65E-07 7.238-07
|[Pyrene Y N 5.00E-06 4_B8SE-08 2.138-07
|lsetenium compounds Y N 2.40E-05 2.33E-07 1.02E-06
|[rotuens Y ¥ 3.406-03 3.30E-05 1.458-04
|l Yotal HAP Emissions: 0.018 0.080
I Total TAP Emissions:| __ 0.049 0.22

* Emission factors for natural gas combustion are from NCDAQ Natural Gas Combeustion Spreacsheet and AP-42, Fifth Ection,
Volume 1, Chapter 1.4 - Natural Gas Combustion, 07/398. The emission factors for acetaldehyde, agoiein, and ammonia are cted
In the NCDAQ spreadshect as being sourced from the USEPA's WebFIRE database.

Abbroviations:
CH, - methane MMzt - Million standard cubic feet
CO - carbon moncxice NO, - nitrogen cousdes
CO; - carbon dicxice N;O - nitrous cocice
COse - carbon dicxice equivalent FM - particulate matter
G - gram FM,, - particulate matter with an aerocynamic diameter less than 10 microns
HAP - hazarcous air pollutant FM; s - particulate matter with an aerodynamic gameter of 2.5 microns or less
hp - horsepower S0, - sutfur dioxide
hr - hour tpy - tons per year
Ib - pound VOC - vaoiatile organic compound
MMEDu - Million Srtish thermal units yr - year
Reference:

AP-42, Section 1.4 - Natural Gas Combustion, 7/948.
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RAMBGOLL ENVIRONMENT
& HEALTH

Via Electronic Mail

Mr. Mark Cuilla

Chief, Permitting Section

North Carolina Department of Environmental Quality, Division of Air Quality
217 West Jones Street

Raleigh, NC 27603

Email: mark.cuilla@ncdenr.gov

RE: ENVIVA PELLETS AHOSKIE, LLC — AHOSKIE, NC
APPLICATION FOR RENEWAL AND MODIFICATION OF TITLE V PERMIT
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

Dear Mr. Cuilla, December 22, 2021
Rambaoll US Consulting, Inc. (Rambaoll), on behalf of Enviva Pellets Ahoskie, LLC

{Enviva) located in Hertford County (Facility ID #4600107), is submitting this letter

and the attached information in response to the North Carclina Division of Air

Quality’s (DAQ's) request for additional information dated September 30, 2021. As

requestad by Richard Simpson (DAQ) on November 27, 2021, Enviva is providing a

E:Drnplete replacement Title ' Renewal and Modiﬁcatinn J_'-';pplicz_lt_iun. This submittal Ramboll

includes several proposed changes to the Ahoskie plant in addition to those changes  ga3s vuca plaza Drive
praposed in the zapplication submitted on August 28, 2020 and the Addendum Suite 300
submitted on December 15, 2020.! Details describing the proposed new changes 3:‘:‘“ Rouge, LA 70810
requested in the replacement permit application are provided below following

Enviva's responses to DAQ's specific requests for additional information. T +1 225 408 2691

The following sets forth each itemn requested by DAQ in itzlics, followed by Enviva's
response.

1. 40 CFR Part 64, CAM, allows 180 days after a signed permit for applicants to
provide indicators for new sources and control devices. The madifications
associated with this application are expected to take longer than 180 days to
complete, Therefore, DAQ will require CAM plans for applicable existing sources/control devices (pre
modification) that will be applicable upon signature of the permit. DAQ will also require separate

1 Telaphone conversation between Richard Simpson (DAQ) and Michael Carbon (Ramball) on
Movember 27, 2021.
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RAMBGOLL

CAM plans for modified/new sources and control devices (post modification) that will each have a
schedule for compliance based upon a source(s) Ycontrol device(s)” start date.

DAQ is correct that the proposed new sources and control devices will not be installed and operational
within 180 days of final permit issuance. Therefore, CAM applicability for pre-modification operations was
assessed based on the current equipment/control device configuration and hourly/annual throughputs
consistent with the current permit basis (10121T04). Attachment 1 documents the CAM applicability
analyses for pre-modification ocperations and CAM plans to address pre-modification operations are included
as part of the revised permit application in Attachment 2.

As shown in Attachment 1, CAM applies to the Pellet Mills and Cooclers (ES-CLR1 through 5), Fines Bin (ES-
FB), Finishaed Product Handling (ES-FPH), Truck Loadout Bin (ES-TLB), and two Pellet Loadouts (ES-PL1 and
2). Each of these sources is subject to a particulate matter (PM) emission limit under 154 NCAC 02D .0515,
utilizes a control device to achieve compliance with this limit, and has pre-controlled potential PM emissions
greater than 100 tons per year (tpy). All other sources either do not have potential pre-controlled
emissions greater than 100 tpy, or do not require a control device to comply with the applicable PM limit
under 154 NCAC 02D .0515 (i.2., uncontrolled PM emissions are less than the process weight limit).

2. As part of those CAM plans, Enviva proposes both primary and secondary monitoring indicators on
the more complex control device systems. One of your proposed monitoring indicators was a weekly
visible emissions observation. Per 40 CFR 64.3(b)(4)(iii), for emission units with potential to emit
less than the major source threshold after control, the minimum frequency for data collection is once
per 24-hour period (daily). As an alternative, we are requesting the facility to provide the
appropriate pressure drop range for the applicable control devices, The pressure drop range will be
used as @ primary indicator along with the associated performance criteria. The frequency for all
pressure drop ranges must be daily. The secondary indicator can remain as weekly visible emissions
observations as proposed in the application. The Quality Improvement Plan (QIP) threshold will be
five (5) excursions per reporting period.

Each of the CAM plans submitted as part of the August 2020 application include monitoring for at least one
parameter on a daily (if not more frequent) basis which satisfies the requiremnent in 40 CFR 64.3(b){4)(iii).
CAM does not require monitoring of any specific indicator, nor does it require that multiple indicators be
monitored. Rather, monitoring must simply be completed for at least one indicator at least once per 24-
hour period. The current control devices (i.e., baghouses and cyclones) are not equipped with pressure
drop monitors, the proposed daily monitoring meets zll CAM requirements under 40 CFR. 64.3, and the
proposed monitoring is sufficient to provide reasonable assurance of compliance with applicable emission
limitations or standards. For the Pellet Mills and Coolers, upon completion of the proposed modifications,
monitoring will no longer be conducted at the cyclones but rather at the RTO/RCO (i.e., combustion zone
temperature). Installation of pressure drop monitors on the cyclones to cover pre-modification operations
would be costly and burdensome for the Ahoskie plant, and these devices will be rendered useless after the
maodification is complete. As such, Enviva requests that DAQ not require pressure drop monitoring.

In 40 CFR 64.8(a), EPA recommends a QIP threshold of 5 percent of the duration of a pollutant-specific
emissions unit’s operating time for a reporting peried. Based on this recommendation, Enviva proposes the
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following QIP thresholds summarized in Table 1 below. These thresholds are based on 5% of each source’
permitted operating hours (8,760 hours per year). Updated CAM plans, which include QIP thresholds, are
provided as part of the revised permit application in Attachment 2.

Table 1. CAM Indicators and Proposed QIP Thresholds for Pre- and Post-Modification

Source Control Device Indicator 1
Indicator: Daily Visible Emissions
Pre-Modification: Observation
CD-CLR-C1 through CD-CLR- QIP Threshold: 219 hours of visible
C3 emissions per semi-annual reporting
period
Pellet Mills and Coolers Indicator: Combustion Zone
Temperature
Post-Medification: QIP Threshold: 219 hours of operation
CD-CLR-C1 through CD-CLR- per semi-annual reporting period with a
C4 (exhausting through CD- combustion zone temperature below the
RCO) minimum average combustion zone

temperature established during
compliance testing

Indicator: Daily Visible Emissions
Observation

Fines Bin Pre- and Post-Modification: L.
QIP Threshold: 219 hours of visible
CD-FB-BV . i .
emissions per semi-annual reporting
period
Indicator: Daily Visible Emissions
Fimshfad Product Pre- and Post-Modification: Observation ..
Handling; Truck Loadout CD-FPH-BE QIP Threshold: 219 hours of visible
Bin; Two Pellet Loadouts emissions per semi-annual reporting

period

Since reporting is required on 2 semi-annual basis, the proposed QIP thresholds are derived as follows:
hr hr ) ) .
B,TE-I]}—T X 5% = 438}; = 219 hours per semi — annual reporting period

3. No CAM plan was submitted for the dryer and its controls. Please provide a CAM plan for the dryer
which is controfled by the wet electrostatic precipitator (WESP) before the modification. For post
madification CAM, the green hammermill sources should be combined with the dryer.
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The dryer is not subject to CAM. Pre-controlled potential PM emissions from the fumace/dryer are less than
the applicable procass weight limit under 154 NCAC 02D .0515. As such, the WESP is not required to
achieve compliance with this emission limit and, therefore, the source is not subject to CAM. The same is
also true for the green hammermills. Please refer to the CAM applicability analyses provided in Attachment
1.

4. The proposed CAM for the dry hammermills is for post modification and excludes the large fabric
filters as control devices. The background for your proposed CAM plan notes ™ .. 100% of the dry
hammermill exhaust will be controlled by & baghouse...” For pre modification, the indicators should be
weekly visible emissions and a dafly pressure drop. For post modification, the CAM indicators should
be pressure drop and those associated with the WESP (secondary voltage, current, number of grids,
etc. ). The dust control system source was not in the proposed CAM plan but showld be combined with
the dry hammermills.

As documented in the CAM applicability analyses provided in Attachment 1, the Dry Hammermills are not
subject to CAM. Although the dry hammermills are subject to 2 PM limit under 154 NCAC 02D .0515, pre-
controlled emissions from each dry hammermill are less than 100 tpy and are also less than the applicable
PM emission limit.

As documented in Attachment 1, the potential uncontrolled PM emissions from the Dust Control System are
less than 100 tpy; therefore, the Dust Contrel System is not subject to CAM.

5. The pellet coolers are currently controfled by the cyclones. The proposed CAM plan used the guench
duct inlet as a control device. The quench system as a control device contradicts this permit
application, all other Enviva facilities in NC, and should be removed as an indicator. The sources’
indicators should be weekly visible emissions and daily pressure drop ranges for the cyclones.

Please refer to the CAM plans included in Attachment 2, which address the Pellet Mills and Coolers both
prior to and after completion of the proposed modifications. Pricr to installation of the RTO/RCC Enviva
proposes daily visible emissions cbservations at the outlet of the cyclones and after installation of the
RTCQ/RCO Enviva proposes continuous monitoring of the combustion zone temperature of the RTO/RCO
which meets all requirements under 40 CFR 64.3. As previously stated, CAM does not require monitoring of
any specific indicator, nor does it require that multiple indicators be monitored. Rather, CAM only reguires
that monitoring be completed for at least one indicator at least once per 24-hour period. The Pellet Cooler
cyclones are not equipped with pressure drop monitors and the proposed monitoring is sufficient to provide
reasonable assurance of compliance with applicable emission limitations and standards. Installation of
prassure drop monitors on the cyclones would be costly and burdensome for the Ahoskie plant, and these
devices will be rendered useless after the modification is complete. As such, Enviva requests that DAQ not
require pressure drop monitoring.

6. It appears the dry shavings hammermill (DSHM) is an existing source that is not on the current
permit and does not have a control device but is subject to CAM post modification. Please explain
CAM pre modification potential emissions and what would be the CAM indicators if applicable. One
proposed post modification DSHM source indicator is the quench duct system. See No. 5 comments
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an quench duct above., The DSHM and the dried wood silo are controlled by a bin vent filter and daily
visible emission are acceptable for CAM. The dried wood silo was not in the proposed CAM plan but
should be combined with the DSHM.

As documented in the CAM applicability analyses provided in Attachment 1, the dry shavings hammermill is
not subject to CAM either pre- or post-modification. Although the dry shavings hammermill is subject to a
PM limit under 154 NCAC 02D .0515, pre-controlled emissions from the dry shavings hammermill are both
less than 100 tpy and less than the applicable PM emission limit.

As shown in Attachment 1, uncontrolled emissions from the Dried Wood Day Silo are both less than 100 tpy
and less than the applicable PM emission limit; therefore, CAM doss not apply to this source.

7. A CAM plan was not submitted for VOCs from the applicable sources (dryers, dry hammermills, dry
shavings hammermills, pellet mills, and pellet coofers). A post modification CAM plan shouwld be
submitted for the two oxidizers with primary and secondary indicators.

MNone of the aforementionad sources will be subject to 3 VOC emission limit or standard post-modification;
therefore, CAM does not apply for VOC. The current Ahoskie Title V permit includes a facility-wide VOC limit
to ensure past modifications did not trigger PSD requirements. Potential facility-wide WVOC emissions upon
installation of the proposed RTO and RTO/RCO will be well below the PSD major source threshold (125 tpy)
and the plant will become a true minor source with respect to PSD upon commencement of operation of the
proposed RTO and RTO/RCO. Therefore, no facility-wide VOO limit will be required following installation of
the controls. Furthermore, CAM applies to individual emission units subject to an applicable emission
standard.? As facility-wide VOC limits are not considered individual emission unit limits, they would not be
considered emission limits or standards subject to CAM. As such, CAM does not apply for VOC.

8. Provide the origin and details of the PM, PM10, PM2.5, VOC, and NOx emission factors from the dryer
and dry hammermills system.

Please refer to Table 2 below for the origin and details of the emission factors for the dryer, green
hammermills, and dry hammermills controlled via WESP and RTO.

? §54.1 references the definition of “emissions unit” provided under 40 CFR 70 which is as follows: "any part or activity
of a stationary source that emits or has the potential to emit any regulated air pollutant or any pollutant listed under
saection 112{b) of the Act.”
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Table 2. Dry Shavings Hammermill, Pellet Mill, and Pellet Cooler Emission Factor Basis

Source

Pollutant

Emission
Factor
(Ib/ODT)

Contingency

Reference

Dry Shavings
Hammermill

PM/PM1o/PMz 5

0.0011

330%

Hamlet January 2020
(assumes 95% control by
WESP)

Dry Shavings
Hammermill

VOC as propane

0.070

23%

95% upper confidence level of
Greenwood October 2017,
Greenwood December 2018,
Sampson December 2019,
Sampson December 2020,
Amory October 2013, Hamlet
January 2020 (assumes 95%
control by RTO, adjusted for
pine percentage)

Pellet Mills and
Pellet Coolers

PM/PM1o/PMz 5

0.012

20%

05% upper confidence level of
Southampton August 2021,
Gresnwood January 2019,
Gresnwood March 2019,
Morthampton July 2021, Hamlet
January 2020, Hamlet
December 2020

VOC as propana

30%

05% upper confidence level of
Southampton August 2021,
Greenwood January 2019,
Gresnwood March 2019,
Northampton July 2021, Hamlet
January 2020, Hamlet
December 2021, Waycross May
2021

10. Submit the diameter of existing simple cyclone CD-CLR-C3.

The stack diameter of CD-CLR-C3 is 0.71 meters.
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11. Submit estimated potential emissions from the dust collection system ES-DCS. DCS is & separate
source controlled by the dry hammermill fabric filters.

Please refer to the CAM applicability analysis provided in Attachment 1. Uncontrolled emissions from the
dust collection system are less than 100 tpy and are also less than the applicable PM emission limit. As
such, CAM does not apply to this source.

12. Submit & clean flow diagram. The submitted scanned version is difficult to read.

Please refer to the updated process flow diagram included in Attachment 2.

13, The dry wood handliing source has no control device but the same sources at other NC Enviva
facilities do. Please explain the low particulate potential emission factors versus other facilities. Refer
to Enviva Northampton July 22, 2020 additional information letter for dry wood handling.

Dried wood handling (ES-DWH) at the Ahoskie plant consists of partially enclosed conveyor systems,
conveyar transfer points located along the post-dryer conveyance system, and a dry hammermill surge bin.
Particulate emission factors for estimating emissions from dried wood handling at Ahoskie were calculated
based on the drop point equation from AP-42 Section 13.2.4. Among other variables, this equation takes
into consideration mean wind speed. Since the material transfer points associated with ES-DWH are
primarily enclosed, the mean wind speed was assumed to be 2 miles per hour (mph) in calculating the
emission factors for these transfer points, as cpposed to 6.3 mph for non-enclosad transfer points. This
methodology is consistent with the current permit basis for Ahoskie (Title V Permit No. 10121T04), A
reduced wind speed was not utilized in the Northampton potential emissions calculations, thus the
Morthampton emission factors for dried wood handling transfer points are higher. Please note that the
difference in emission calculation approach results in a negligible impact on overall potential PM emissions.
For example, if the Ahoskie plant’s dried wood handling emissions were calculated in a manner consistent
with Nerthampton (i.e., no reduction in wind speed for partially enclosed transfer points) total PM emissions
fromn this source would be 0.32 tpy versus the proposed potential to emit of 0.07 tpy.

As discussed above, Enviva is providing a complete replacement permit application as part of this submittal.
This replacement application includes several additional proposed changes to the Ahoskie plant and reflects
updates to the applicaticn previcusly submitted in August 2020 (Attachment 2).° The revised application
reflects the following changes from the August 2020 application:

1. Updzates to the description of the existing dust control system (ES-DCS);

2. Updates to criteria pollutant and hazardous air pollutant (HAP) emission factors;

3. Replacement of the axisting 300 brake horsepower (bhp) diesel-fired fire water pump with a new
234 bhp diesel-fired fire water pump;

4, Addition of two (2) natural gas-fired boilers to provide steam to the pelletizing process;

5. Updates to the CAM applicability analysis to address pre- and post-modification operations;

? Talephone conversation between Richard Simpson (DAQ) and Michael Carbon (Ramboll) on November 27, 2021,
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6. Updzates to the potential fugitive emissions from an-road and off-road vehicles traveling on paved

and unpaved areas to reflect silt loading data from a similar wood pellet manufacturing plant and

the National Council for Air and Stream Improvement (NCASI);

Updates to potential emissions for storage pile wind erosion to utilize silt data from NCASI; and

8. WUpdates to the air toxics modeling analysis to address changes in HAP emission rates and the
addition of the natural gas-fired boilers.

-

The replacement permit application includes an updated application report, potential emissions calculations,
CAM plans, application forms, and an updated air toxics modeling analysis. As discussed previously, this
application replaces the original permit application submitted in August 2020 and the addendum submitted
in Decembear 2020.

If you have any guestions regarding the information presented in this letter or the revised permit
application, please contact me at (225) 408-2691,

Yours sincerely,

i ‘,_x;}é—j—- —— 2

Michael H. Carbon
Managing Principal

D +1 225 408 2651
M +1 223 907 3822
micarbon@ramboll.com

cc: Stephen Stroud (Enviva)
Kai Simonsen (Enviva)
Joe Harrell (Enviva)
Afton Schneider (Enviva)
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ATTACHMENT 1
CAM APPLICABILITY ANALYSES
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Table 1a. Pre-Modification CAM Applicabili

¢ Analysis

Maximum Matarial Maximum Process | Uncontrolled | Uncontrolled
Hourly Moisture Hourly Weight M PM
Emission Control Throughput® | Content | Throughput Limit? Emissions® Emissions? CAM
Unit Device {ODT/hr) (%) (tph) (b /hr) {Ib/ hr) (tpy) Applicable?#
IES-CHPZ® - — — — - — <5 tpy No
ES-Dryer CO-WESP® £8.0 0% 58.0 52.7 37.8 138 No
Furnace -- -- 19.5
ES-DWDS CD-DWDS-BV’ 11.4 14% 13.3 23.2 18.7 82.1 No
ES-DHM-1 - 9.60 10% 10.7 20.0 3.35 14.7 Mo
ES-DHM-2 CD-DHM-FFL S.60 10% 10.7 20.0 3.35 14.7 No
ES-DHM-3 - 9.60 10%: 10.7 20.0 3.35 14.7 Mo
ES-DHM-a | CD-DHM-FR2 3.60 10% 10.7 20.0 3.35 12.7 No
ES-DHM-5 7 5.60 10% 10.7 20.0 3.35 14.7 No
ES-DCS CD-DHM-FF3 43.0 10% 53.3 45.2 10.6 45.5 No
ES-EMFS CO-PMFS-BVY 57.6 11% 64.5 47.0 18.7 82.1 No
ES-DSHM CD-DWDS-BV’ 9.60 14% 11.2 20.6 3.35 14.7 No
ES-CLR1 _ 1B 11.0 5.3% 11.6 21.2 181 792 Yes
ES-CLR2 ED-CLR-C1 11.0 5.3% 11.6 21.2 181 792 Yes
ES-CLR3 5 11.0 5.3% 11.6 21.2 181 792 Yes
ES-CLR4 ch-CLR-C2 11.0 5.3% 11.6 21.2 181 792 Yes
ES-CLRS5 CO-CLR-C3% 11.0 5.3% 11.6 21.2 181 792 Yes
ES-FB CD-FB-BV 2.73 5.3% 2.91 8.39 30.9 135 Yes
ES-FPH 55.0 5.3% 38.2 46.0 756.1 333 Yes
ES-TLE '.' 55.0 5.3% 38.2 46.0 756.1 333 Yes
ES-PL1 CD-FRH-BV 23.0 5.3% 28.2 46.0 76.1 333 Yes
ES-PL2 23.0 3.3% 28.2 46.0 76.1 333 Yes
1. Maximum hourly throughputs are consistent with the current permit basis (Title V Permit No. 10121T04),
2. Each individual emission unit is subject to a PM emission limit under 15A NCAC 02D .0515. The applicable process weight
limit is calculated based on the emission unit's maximum hourly throughput (tons per hour) and the equations provided in
15A NCAC 02D .0515(a).
3. Uncontrolled emissions are calculated by dividing the potential emissions by 1 minus the assumed control efficiency for the
specific particulate control device.
4. Per §64.2, an emission unit is subject to CAM if all of the following criteria are met:
1. The emission unit is subject to an emission limitation or standard;
2. The emission unit uses a control device to achieve compliance with the emission limitation or standard; and
3. The emission unit has pre-controlled potential emissions of the applicable regulated air pollutant that are equal to or
greater than the amount in tons per year (tpy) reguired for a source to be classified as a major source (i.e., 100 tpy for
the Ahoskie plant].
5. The existing green hammermill (IES-CHP2} is currently uncentrolled and permitted as an insignificant activity based on
potential emissions of less than 5 tpy for each criteria pollutant emitted. The green hammermill is not subject to CAM.,
6. Uncontrolled emissions are calculated assuming the WESP achieves a 93% control efficiency for filterable PM and 70%
control efficiency for condensable PM.
7. Uncontrolled emissions are calculated assuming baghouses achieve a 99% control efficiency for filterable PM.
8. Uncontrolled emissions are calculated assuming the cyclones achieve a 90% control efficiency for filterable PM.
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Table 1b. Post-Modification CAM Applicability Analysis

Maximum Material Maximum Process | Uncontrolled | Uncontrolled
Hourly Moisture Hourly Weight PM PM
Emission Throughput® | Content | Throughput Limit? Emissions? Emissions CAM
Unit Control Device {ODT/hr) (%) (tph) (Ib/hr) {Ib/hr) (tpy) Applicable??
- - (i
ES-Diryer 62.8 43% 121 sa.g 49.4 716 Na
Furnace - - 20.9
ES-GHM-1° 15.7 43% 30.2 40.0 31.4 1338 Mo
CD-WESP®; CD-RTO
ES-GHM-2° 15.7 48% 30.2 40.0 31.4 138 Mo
ES-GHM-3* 15.7 43% 30.2 40.0 31.4 133 Mo
ES-GHM-4° 15.7 43% 30.2 40.0 31.4 133 Mo
ES-DHM-1 & 8.97 10% 10.0 15.1 3.13 13.7 Mo
ES-DHM-2 EE:E'EQEFFSDZRTG B.97 10% 10.0 15.1 3.13 13.7 Mo
ES-DHM-5 ! 8.97 10% 10.0 15.1 3.13 13.7 Mo
ES-DHM-3 R B8.97 10% 10.0 13.1 3.13 13.7 Na
ES-DHM-4 quE;SE;HhéEI;_F;T,DCD 8.97 10% 10.0 159.1 3.13 13.7 Mo
ES-DHM-7 ! 8.97 10% 10.0 15.1 3.13 13.7 Mo
ES-DHM-3 COD-DHM-FF3%; CD- 8.97 10% 10.0 19.1 3.13 13.7 Mo
ES-DCS WESP; CD-RTO 62.8 10% 55.8 47.7 10.6 46.6 Mo
- - 7. -
ES-CLR1 :EDCLR C1%: Ch 12.5 5.5% 13.2 23.1 205 863 Yes
- -C3 -
ES-CLR2 EEDCLR c2hCch 12.5 5.5% 13.2 23.1 205 863 Yes
- -3 -
ES-CLR3 EEDCLR C3h: Ch 12.5 3.3% 13.2 23.1 203 863 Yeas
_ cal: ch-
ES-CLR4 EEDCLR C4% CD 12.5 5.3% 13.2 23.1 2035 863 Yeas
N C57: CO-
ES-CLRS :EOCLR csh e 12.5 5.5% 13.2 23.1 205 863 Yeas
CD-CLR-CE7; CD-
E5-CLR& RCO 12.5 5.5% 13.2 23.1 205 863 Yes
ES-DSHM CD-DWDS-BVE: CD- 12.0 14% 14.0 24.0 4.2 17.5 Mo
ES-DWDS RCO 12.0 14% 14.0 24.0 13.7 82.1 Mo
ES-PMFES CD-PMFS-BVE 74.8 10% 83.1 49.4 18.7 82.1 Mo
ES-FPH 74.8 5.5% 75.1 45.0 76.1 333 Yes
ES-TLB - 74.8 5.5% 79.1 45.0 76.1 333 Yes
ES-PL1 CD-FRHE-BF 74.8 5.5% 75.1 45.0 76.1 333 Yeas
ES-PL2 74.8 5.3% 759.1 45.0 76.1 333 Yeas
E5-FB CD-FB-BV® 3.74 5.3% 3.96 10.3 30.9 135 Yes
1. Maximum hourly throughputs equal to propesed potential emissions basis.
2. Each individual emission unit is subject to a PM emission limit under 15A NCAC 02D .0515. The applicable process weight
limit is calculated based on the emission unit's maximum houry throughput (tons per hour) and the equations provided in
15A NCAC 020 .0515(a).
3. Per §64.2, an emission unit is subject to CAM if all of the following criteria are met:

1. The emission unit is subject to an emission limitation or standard;

2. The emission unit uses a control device to achieve compliance with the emission limitation or standard; and

3. The emission unit has pre-controlled potential emissions of the applicable regulated air pollutant that are equal to or
greater than the amount in tpy required for a source to be classified as a major source (i.e., 100 tpy for the Ahoskie

plant).

4, Uncontrelled emissions for the green hammermills assume the material recovery cyclones recover 99.9% of the wood fiber.

Uncontrolled emissions are calculated assuming the WESP achieves a 95% control efficiency for filterable PM and 70% control

efficiency for condensable PM.
Uncontrolled emissions are calculated assuming baghouses achieve a 99% control efficiancy for filterable PM.

Uncontrolled emissions are calculated assuming the cyclones achieve a 90% control efficiency for filterable PM.
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